Cau 1:

Cau 2:

Cau 3:
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CHUYEN DPE I - TOAN — 11 — HAM SO LUONG GIAC VA PHUONG TRINH LUONG GIAC

HAM SO LUQNG GIAC
VA PHUONG TRINH LUQONG GIAC

BAI TOAN THU'C TE LIEN QUAN PEN LUQNG GIAC

Trén mit chiéc dong hd kim phut chi s6 3 nhu hinh v&.

Hoi khi kim gio chi s6 2 (1an dAu tién) thi kim phat quay mot goc bao nhiéu do?
Loi giai
a4 X - , Ao .3 11,
Khi kim gi¢ chi so 2 thi kim phut quay s6 vong 1a Z+ 2= ?Vong.
Nén kim gid da quay mot goc —990°.

Trén mit chiéc dong ho kim gidy chi s6 12 nhu hinh vé.
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Hoi khi kim phut chi s6 3 (1an d4u tién) thi kim gidy quay mot goc bao nhiéu do?
Loi giai

Khi kim phut chi s6 2 thi kim gidy quay sd vong 1a 5 vong.

Nén kim gio da quay mot goc —1800°.

Mot du quay & cong vién cd ban kinh bang 10m. Tc d6 cua du quay 13 3 vong/phuat. Hoi mat
bao 1au dé du quay quay dugc goc 270°?
Loi giai
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Cau 5:

Tinh duoc: 270° = ﬂﬂ = 27[ =—2r
180 2 4

Vay du quay quay dugc goc 270° khi n6 quay dugc % vong

Ta c6: PBu quay quay dugc 1 vong trong % phut

.—=— phut.

Pu quay quay dugc i vong tron 3 l l
quay quay duc 4 g g43 4

Banh xe cua mdt nguoi di xe dap quay dugc 15 vong trong 6 gidy. Tinh do dai quang duong ma

ngudi di xe di di dugc trong 10 phut, biét rang duong kinh banh xe dap 1a 660 mm.
Loi giai

Bén kinh banh xe dap la: » = % =330 mm =33 cm.

Khi banh xe quay dugc mot vong, thi ngudi 1ai xe di duge mot quing duong dai bang chu vi
banh xe va bang I, = 277 = 667 cm.

Sau khi di dugc 10 phut, banh xe quay dugc 2,5.10.60 =1500 vong.
Vay trong 10 phut, nguoi do di duoc [ =1500.667 =990007 cm.

Mot may kéo nong nghi¢p véi banh xe sau c6 duong kinh la 184 cm, banh xe trudc c6 duong
kinh 1 92cm, xe chuyén dong véi van tde khong ddi trén mot doan dudng thing. Biét rang van
tdc ctia banh xe sau trong chuyén dong nay 1a 80 vong/phut. Tinh quing dudng di duoc cia may
kéo trong 10 phit

Loi giai

Bén kinh cua banh xe sau: % =92cm
Go6c ma banh xe sau quay dugc trong 10 phut la:
10x80x360° =288000° = 288000° x % =16007rad

Quang duong di dugc cia may kéo sau 10 phut 1a: 92x16607 = 462208(cm) =4.62208km

Hai 1i 1a mot don vi chiéu dai hang hai, dugc tinh bang d6 dai mot cung chan mot goc a = (%)

ctia duong kinh tuyén (Hinh 17). D6i s6 do o sang radian va cho biét 1 hai li bang khoang bao
nhiéu kilémét, biét ban kinh trung binh ctia Trai Dat 13 6371km . Lam tron két qua dén hang phan
tram.
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Cau 7:

Cau 9:

CHUYEN DPE I - TOAN — 11 — HAM SO LUONG GIAC VA PHUONG TRINH LUONG GIAC

1 T
a=|—| = rad
(60) 10800
) T
2haili =2.——-6371=3,71(km)
10800

Banh xe ctia ngudi di xe dap quay dugce 15 vong trong 4 gidy. Biét duong kinh cua banh xe 1a
680mm , héi trong 1 giay nguoi do da di dugc quang dudng bao nhiéu?

Loi giai
n 1 £ 1S, A 1
Trong 1 gidy nguoi banh xe quay dugc so vong la 7 nén banh xe quay dugc mot goc la

E.Zﬂzls—”.
4 2

Suy ra quang duong nguoi do di dugce 1a 1577[.340 =255077 mm.

Bénh xe cua bé An c6 duong kinh 30,48cm va quay dugc 11 vong trong vong 5 gidy. Bé An di
duoc quing duong 500 mét sau bao nhiéu phit (1am tron dén hang don vi)?
Loi giai
4191rx
6250

Mdi gidy bé An di dugc quing duong 1a %.27[.0,1524 = m.

Dé di duoc quang duong 500 mét bé An can di thoi gian 1a 600, 46129510 gidy xap xi 4 phut.

T

Mot vé tinh dugc dinh vi tai vi tri A trong khong gian. Tt vi tri A, v¢ tinh bt dau chuyén dong
quanh Trai Dat theo quy dao 1a duong tron véi tdm 1 tAm O cua tai dat va ban kinh 9000k .
Biét vé tinh chuyén dong hét mot vong cua quy dao trong 2 gid. Hoi vé tinh chuyén dong quing
duong 300000km sau bao nhiéu gio (Iam tron két qua dén hang don vi)?

Loi giai

Mdi gio vé tinh di dugc quing duong 1a %.27&9000 =90007km .
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Cau 10:

Cau 11:

Cau 12:

P& vé tinh di dugc quing dudng 300000k cAn di thoi gian 13 39%%%00

~10,61 gio.
V4
Tram vii ru Qudc té ISS nam trong quy dao tron cach bé mat trai Trai Dat khoang 400km . Néu
tram mat dat theo doi duoc tram vil tru ISS khi né ndm trong goc 60° ¢ tdm cua quy dao tron
nay phia trén dng — ten theo dai, thi tram vii tru ISS di di chuyén duoc bao nhiéu kilomét (Iam
tron t6i hang don vi) trong khi né dang dugc tram mit dat theo ddi? Gia sir rang duong kinh trai
dat 1a 12800km .

Loi giai

Bén kinh quy dao ctia tram vii try qudc té 1a R = 6400 + 400 = 6800 km.

péi 45°=60"— ="
180 3

Vay khi dugc tram mat dét theo ddi, tram ISS d3 di chuyén quang duong la
l= 6800.% ~7121km.

Mot may kéo nong nghi€p voi banh xe sau cd duong kinh 1a 192¢m, banh xe trudc c6 duong
kinh 12 96¢m, xe chuyén dong véi van toc khong doi trén mot doan dudng thang. Biét van toc
ctia banh xe trude 1a 150 vong/phut. Tinh van tdc banh xe trude (theo don vi vong/phut).

Loi giai

Trong vong 1 phit banh xe trude quay mot goc 150.27 = 3007 rad.
Trong vong 1 phit may kéo di dugc quang duong 1a S =3007.96 = 288007 cm.
Suy ra trong vong 1 phut banh xe sau quay mot goc 1507 .

50z

. 1
Vay van toc cia banh xe sau la =75 vong/phit.
Vs

Mot may kéo nong nghiép véi banh xe sau c6 duong kinh 1a 184 cm , banh xe trudc c6 dudng
kinh 12 92¢m , xe chuyén dong vai van tde khong doi trén mot doan dudng thang. Biét rang van
tdc ctia banh xe sau trong chuyén dong nay 1a 80 vong/phut.

a) Tinh quang duong di dugc cua may kéo trong 10 phut.
b) Tinh van tdc ctia may kéo (theo don vi km/gid).

¢) Tinh van tdc cua banh xe trudc (theo don vi vong/phut).
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Cau 13:

Loi giai
a) Chu vi cua banh xe sau la: C, = 7.184 (cm).
Khi d6, banh xe sau di mdi vong dugc quing duong c6 d6 dai 1a 184z (cm).
Trong 10 phit, banh xe sau chuyén dong duoc 80.10 =800 (vong).
Quang duong di dugc cua may kéo trong 10 phut hay chinh 1a quang dudong di dugc khi banh
xe sau lan 800 vong 1a 800. 1847 = 147200z (cm) =1,4727(km) .

1
b) Ta c6: 10 phut = P gio.

~27,75 (km/gid).

' 1,472
Van toc ctia may kéo la v=- Z d

6
¢) Chu vi cua banh xe truédce 1a: C, = 7.92(cm).

Khi banh xe sau lin dugc 800 vong trong 10 phut thi banh xe trude lin duoc sé vong 1a
1472007

=1600 (vong).
927 (vong)

. . 1600

Van toc cua banh xe trude trong chuyén dong nay la 0 =160 (vong/phut).

Mot may kéo ndng nghi¢p vdi banh xe sau c6 duong kinh 1a 196¢m , banh xe trude c6 dudng
kinh 1a 98c¢m, xe chuyén dong véi van tdc khong doi trén mot doan dudng thang. Biét rang van
tdc ctia banh xe sau trong chuyén dong nay 1a 90 vong/phut.

a) Tinh quang duong di dugc ciia may kéo trong 5 phut.
b) Tinh vén tdc ciia may kéo (theo don vi km/gid).
¢) Tinh vén tdc cta banh xe trudce (theo don vi vong/phut).

Loi giai

a) Ban kinh cta banh xe sau: % =98 cm
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Cau 14:

Cau 15:

Goc ma banh Xe quay sau dugc trong 5 phut

1a: 5%90x360° =162000° = 162000° x % =900r rad
Quang duong di dugc cua may kéo sau 5 phut 1a: 98x 900w = 277088(cm) = 2,77088 km
b) P6i 5 phut = RS gio

12

Vian t6c ciia may kéo la: 2,77088: é ~ 33,25 (km/h)

¢) Goc ma banh trudc quay duogc trong 5 phut 1a: 98x9007 : % =1800m(rad) = 324000°

S6 vong lan duogc cia banh xe trude 1a: 324000 : 360 = 900 (vong)

Van tbc banh trudce 1a: 900 : 5 =180 (vong/phut)

Bénh xe cia nguoi di xe dap quay dugc 15 vong trong 7 giay.
a) Tinh goc (theo d¢ va radian) ma banh xe quay duoc trong 1 giay.

b) Tinh d6 dai quing duong ma ngudi di xe da di duogc trong 1 phut, biét rang duong kinh cta
banh xe dap 1a 680 mm .

Loi giai
A r A N \ 15 B
a) 1 gidy banh xe quay dugc s6 vong la: 15:7 = = (vong)

Go6c ma banh xe quay dugc trong 1 giay: gx 360°="771°25'43" = %ﬂ' ~4,37(rad)

b) Ta c6: 1 phat = 60 giay.

— 15 .
Trong 1 phut banh xe quay dugc 60 x e =—— vong.
Chu vi cua banh xe dap 1a: C =6807x(mm) .

Quang duong ma nguoi di xe dap da di dugc trong mot phut 1a

680,55, 200 _ 612000

(mm) = 274665 (mm) ~ 274,665(m)

Mot vé tinh duoc dinh vi tai vi tri A trong khong gian. Tir vi tri 4, vé tinh bat dau chuyén dong
quanh Trai Dt theo quy dao 1a dudng tron v6i tim 14 tim O cia Trai DAit, ban kinh 12000 km .
Biét rang vé tinh chuyén dong hét mot vong cua quy dao trong 44 .

a) Hiy tinh quang duong vé tinh da chuyén dong dugc sau: 1h; 3k; 6h; 11h.

b) V¢ tinh chuyén dong dugc quing dudng 500000 (km) sau bao nhiéu gi¢r (lam tron két qua

dén hang don vi)?
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Cau 16:

Cau 17:

Loi giai
a)
Quing dudng vé tinh da chuyén dong duogc sau 4 gio 1a
12000.27 = 240007 (km)
Quing dudng vé tinh da chuyén dong duogc sau 1 gio 1a

12000.27:.% = 600077 (km)

Quing dudng vé tinh da chuyén dong duogc sau 3 gio 1a

12000.2;;% = 180007 (km)

Quing duong vé tinh da chuyén dong duoc sau 6 gio 1a

12000.27[.% = 360007 (km)

Quing duong vé tinh da chuyén dong duoc sau 11 gid 1a

12000.2”.1741 = 660007 (km)

b)
Ta thdy quing duong vé tinh da chuyén dong duoc sau 1 gio 1a: 60007 (km)
Vé tinh chuyén dong duoc quang duong 500000 (km ) trong thoi gian 1a:

500000
60007

=26,5258... ~ 27 (gid)

Mot vé tinh dugc dinh vi tai vi tri 4 trong khong gian. Tu vi tri 4, v¢ tinh bt dau chuyén dong
quanh trai dat theo quy dao 1 dudng tron c6 tim 14 tAm O cia trai dat, ban kinh 9000 km. Biét
rang vé tinh chuyén dong hét mot vong cia quy dao trong 2 gio.

a) Tinh quing duong vé tinh da chuyén dong duoc sau 3 gio.

b) V& tinh chuyén dong dugc quing duong 30000 km sau bao 1au?
Loi giai

a) Sau 2 gid vé tinh chuyén dong duoc quang duong 1a [ =27R = 2.3,14.9000 = 56520 km.

Vay sau 3 gid vé tinh chuyén dong dugc quing dudng 1a: [, = 3.96520 =84780 km.
AL 2 an ~ \ oo 30000.2 oy
b) V¢ tinh chuyén dong dugc quang duong 30000 km sau thoi gian 1a ¢ = 56520 ~1,06 gio.

Khi xe dap di chuyén, van ¥ cua banh xe quay quanh truc O theo chiéu kim dong hd véi toe do
goc khong d6i 1a 11 rad/s (Hinh v&). Ban dau van nam & vi tri 4. Hoi sau 1 phat di chuyén,
khoang cach tir van dén mat dét 12 bao nhiéu? Biét rang ban kinh O4 =38 cm, d6 day cua 16p xe
khéng dang ké.
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Cau 18:

Cau 19:

Loi giai

118800)0

Sau 1 phut di chuyén van V cach vi tri 4 mot goc a =11.60 = 660 rad =(
T

118800

Khoéng cach tir van V dén truc Ox1a: d = OV .sina = 38.sin( j ~ 9,97 (cm).

Khoang cach tir van V' dén mat dat 1a: /=38—d =38-9,97 = 28,03 (cm).

Khi xe dap di chuyén, van ¥ ctia banh xe quay quanh truc O theo chiéu kim dong hd voi toe do
goc khong d6i 13 13rad / s (Hinh 13). Ban ddu van ndm & vi tri 4 . Hoi sau mot phut di chuyén,
khoang céch tir van dén mat dat 1a bao nhiéu, biét ban kinh O4 = 62cm ? Gia sir do day cua 16p
xe khong dang ké. Két qua 1am tron dén hang phan mudi.

Hinh 13

Loi giai
Ta co, toa dd diém V biéu dién cho goc luong gidc trén c6 toa do 1a: V(62.cosa; 62.sincr)
Sau mot phit di chuyén, van V quay dugc mot goc luong gidc 1a —13.60 =780 (rad)

Khi d6, toa d6 diém V biéu dién cho goc luong giac trén co toa do
la: 7 (62.cos(~780);62.sin(~780)) hay ¥(39,3;-48)

Khoang céch tir van dén mt dat 1a: 62 +(—48) ~ 14(cm)

Thanh OM quay nguoc chiéu kim dong hd quanh truc O ctia nd trén mot mit phing thang dtng
va in bong vudng goc xudng mit dat nhu Hinh 12. Vi tri ban ddu cta thanh 1a O4. Hoi d6 dai
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1 .
bong O'M’ cuia OM khi thanh quay dugc 58 vong la bao nhiéu, biét d dai thanh OM 1a 50cm

? (Két qua lam tron dén hang phan muoi).

1 l l.z'tsnh sang

MO
bong
Hinh 12
Loi giai
Sau khi thanh OM quay dugc 5 vong, vi tri cua thanh 1a OA4.
o1 ~ .. ar s 2 7w
Quay tiép % thanh s€ tao vé1 O4 mot goc a = o = 3
Do dai cia bong O'M' = OM cosa = 50.cos% =25(cm).
Cau 20: Mot dudng tron c6 ban kinh 20cm . Tim d6 dai ctia cac cung trén duong tron d6 cé sb do sau:
V4
a —_—
) 12
b) 1.5;
c) 35°;
d) 315°.

Loi giai

a) Bg dai cung dudng tron: / =20x % =5.236 (cm)

b) B¢ dai cung duong tron: /=20x1.5=30 (cm)

¢) boi 350 1%
36

P dai cung duong tron: /= 20x ;_Z ~12.2173 (cm)

d) Doi 315%%‘

 agv -
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Cau 21:

Cau 22:

Do dai cung duodng tron: /=20 x% =109.9557 (cm)
Bénh xe cia nguoi di xe dap quay dugc 11 vong trong 5 giay.
a) Tinh géc (theo d§ va radian) ma banh xe quay duoc trong 1 giay.

b) Tinh d6 dai quing duong ma ngudi di xe da di duoc trong 1 phut, biét rang duong kinh cta
banh xe dap 1a 680 mm .

Loi giai

a) 1 gidy banh xe quay duoc sé vong la: 11:5 :% (vong)

Goc ma banh xe quay dugc trong 1 gidy: %x 360°=792°=4.4x(rad)
b) Ta c6: 1 phat = 60 giay.

oy 11 .
Trong 1 phut banh xe quay dugc 60 x < =132 vong.

Chu vi ctia banh xe dap 1a: C =6807z(mm) .
Quang duong ma nguoi di xe dap da di dugc trong mot phut 1a
6807 x132 =897607(mm) = 89,767 (m)

Mot vé tinh dugc dinh vi tai vi tri 4 trong khong gian. T vi tri 4, v¢ tinh bat dau chuyén dong
quanh Trai Dat theo quy dao 1a duong tron véi tim 1a tim O cta Trai Dét, ban kinh 9000 km .
Biét rang vé tinh chuyén dong hét mot vong cua quy dao trong 2/ .

a) Hay tinh quang dudng vé tinh di chuyén dong dugc sau: 14;34;5h.

b) V& tinh chuyén dong duoc quing dudng 200000km sau bao nhiéu gior (Iam tron két qua dén
hang don vi)?

Loi giai
Gia sur v€ tinh duogc dinh tai vitri 4, chuyén dong quanh Trai DAt dugc mo ta nhu hinh vé dudi
day:
VA

‘ V'é tinh
S

0 4 x

a) V& tinh chuyén dong hét mot vong cua quy dao tirc 1a vé tinh chuyén dong duoc quing duong
bang chu vi ciia quy dao 1a dudng tron véi tim 1a tAm O ciia Trai Pat, ban kinh 9000 km.

Do d6 quing dudng vé tinh da chuyén dong dugc sau 24 1a: 27-9000 = 187 (km)
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CHUYEN DPE I - TOAN — 11 — HAM SO LUONG GIAC VA PHUONG TRINH LUONG GIAC

. 1
Quang duong v¢ tinh da chuyén dong duoc sau 14 la: %.1 =97 (km).

. 1
Quang duong v¢ tinh da chuyén dong dugc sau 34 la: %.3 =277r(km).

. . 18
Quang duong v¢ tinh da chuyén dong duoc sau 54 la: 77[.5 =457 (km) .

b) Ta thay vé tinh chuyén dong duoc quing duong 1a 97 (km) trong 14 .

200000
O

Vay vé tinh chuyén dong duoc quing duong 200000 km trong thoi gian la: ~ 7074

(2id).

Céu 23: Trong Hinh 15, mam banh xe 6 t6 dwoc chia thanh nim phan bang nhau. Viét cong thirc sb do
tong quat cua goc luong giac (Ox,ON).

N
Hinh 15
Loi giai
(Ox,ON)=-99" +k-360°

Céu 24: Vitricac diém B, C, D trén canh quat ddng co may bay trong Hinh 16 c6 thé dugc biéu dién cho

cac gbéc lugng giac nao sau day?

Tk ez ik hezy EakE (ke
23 6 3 2 03
Hinh 16

Loi giai
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Cau 25:

Cau 26:

q - 2
Piém B, C, D bidu didn cho goc luong gidc %+ kT”(k e7)

Hai 1i 1a mot don vi chiéu dai hang hai, duoc tinh bang d6 dai mot cung chan mot goc o = (%}

ctia duong kinh tuyén (Hinh 17). Pdi s6 do « sang radian va cho biét 1 hai li bing khoang bao
nhiéu kilomét, biét ban kinh trung binh ctia Trai Dat 1 6371km . Lam tron két qua dén hang phan
tram.

Cyc Bae

Cuye Nam

Hinh 17

Loi giai

1 V4
a=|—| = rad
[60) 10800
- /4
1 haili =——-6371=1,85(km)
10800

Trong Hinh 11, vi tri cabin ma Binh va Cuong ngdi trén vong quay duoc déanh déu voi diém B
va C.

Hinh 11

a) Chimg minh rang chiéu cao tir diém B dén mat dat bang (13+10sina) mét véi « 1a sb do
clia mot goc luong giac tia ddu OA, tia cudi OB . Tinh do cao cua diém B so v6i mat dat khi
a=-30".
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Cau 27:

b) Khi diém B cach mat dat 4m thi diém C cach mit dat bao nhiéu mét? Lam tron két qua dén
hang phan trim.

Loi giai
a) Chiéu cao tir diém B dén mit dat bing KH
- Néu diém B nim & nira duong tron trén thi o > 0,sina >0 va OK =10sina
Taco: KH =0H +0OK =13+10sin«
- Néu diém B ndm & nira dudng tron dudi thi @ <0, sina <0 va OK =10.(-sina).

Tacod : KH =0OH -OK =13-10-(-sina) =13+10sina
Khi a=—30°,KH=13+10-_71=8

b) Goi (04,0C)=f.Tacod: f=a—90

Khi KH =4. Suyra sinazﬁ,a<0

2
sin B =—/l1—sin’ o = — 1_(%j =£
Piém C cach miat dat 1a: 13+10sin 8 ~12,96

Thanh OM quay nguoc chiéu kim dong hd quanh truc O ctia nd trén mot mit phing thang dtng
va in bong vudng goc xudng mit dat nhu Hinh 12. Vi tri ban du cta thanh 1a O4. Hoi d6 dai

1 .
bong O'M’ cua OM khi thanh quay duoc 35 vong la bao nhiéu, bi¢t do dai thanh OM 1la

15¢m ? Két qua 1am tron dén hang phan muoi.

1 l l:’mh sang

M 0"
bang
Hinh 12

Loi giai

Sau khi thanh OM quay dugc 3 vong, vi tri cia thanh 1a OA4.
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Cau 28:

Cau 29:

Cau 30:

1 2
Quay ti€p 10’ thanh s€ tao véi O4 mot goc o = 1—” =%

Do dai cia bong O'M '=0OM cosa =15- cos% =12,1(cm).
Khi xe dap di chuyén, van ¥ cua banh xe quay quanh truc O theo chiéu kim dong hd véi téc do
goc khong d6i 13 11rad /s (Hinh 13). Ban ddu van ndm & vi tri 4 . Hoi sau mot phut di chuyén,

khoang céach tir van dén mat dat 1a bao nhiéu, biét ban kinh O4 =58cm ? Gia sir do day cua 16p
xe khong dang ké. Két qua 1am tron dén hang phan mudi.

\
;
e

Hinh 13
Loi gidi
Sau mot phut di chuyén, van V quay dugc mot goc 1a 11.60 =660 (rad)

Khoang cach tir van dén mat dit 1a: 58+ 58.sin 660 ~ 57,7(cm)

Mot chiéc quat trin nam canh quay véi tbe do 45 vong trong mot phut. Chon chidu quay cia quat
1a chiéu thuan. Sau 3 gidy, quat quay dugc mot goc co sé do bao nhiéu radian?
Loi giai

Trong 3 gidy, quat quay duogc: 3 % :% (vong)

Vay quat quay dugc mot goc: 27[.% = 977[ (rad)

Banh xe cua nguoi di xe dap quay duoc 12 vong trong 6 giay.
a) Tinh gbc (theo do va radian) ma banh xe quay duoc trong 1 gidy.

b) Tinh quing dudng ma ngudi di xe da di duoc trong 1 phut, biét ring duong kinh banh xe dap
la 860mm .

Loi giai

: 12 .
a) Trong 1 gidy, banh xe quay dugc o =2 vong, tirc 1a quay dugc mot goc 47 (rad) hay 720

b) Trong 1 phut, quang dudng ma nguoi di xe da di duoc la:
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Cau 31:

Cau 32:

Cau 33:

1 =430-47-60=1032007(mm).
Kim gio dai 6cm va kim phit dai 11¢m cta dong hd chi 4 gio. Hoi thoi gian it nhat dé 2 kim
vudng goc voi nhau 13 bao nhiéu? Luc d6 téng quing duong hai ddu mat kim gid va kim phat di
duoc la bao nhiéu?

Loi giai
Mot gio, kim phit quét duge mdt goc lugng gidc 27 ; kim gio quét duge mot goc % Hiéu van
Uiz

the giita kim phut va kim gio 1a 27 —% =

N ‘- A s 2T
Vao lac 4 gio hai kim tao v&i nhau mdt goc 1a 3

Khoang thoi gian it nhét d& hai kim vudng géc véi nhau 1a (27” - %j : % - % (gid)
. L L
Vay sau 1 (g10) hai kim s& vuong goc véi nhau.
. 3 1 1 2
Tong quang duong hai dau mat kim di dugcla I =R-a = 6-—~£+11-H-277 =%(cm).

Kim phut va kim gio ciia ddng hd 16n nha Buu dién Thanh phd Ha Noi theo thi tw dai 1,75m va
1,26m . Hoi trong 15 phut, miii kim phut vach nén cung tron ¢6 d6 dai bao nhiéu mét? Ciing cau
hoi d6 cho miii kim gio.

Loi giai

a) Trong 15 phut thi miii kim phut vach nén mét cung tron c6 do dai bang 7 do dai duong tron,

do d6 do dai ctia cung nay bang

l~27z~R=l-27z-1,75=171z2,75(m).
4 4 8

Ce A T |
b) Trong 15 phut thi miii kim gi¢ vach nén mét cung tron c6 do dai bang 11 duong tron, do
d6 d6 dai ciia cung nay bang

L

1 1
412

1 21
271 -R=—-—27-1,26=——n = 0,16(m).
4 12 400
Huyén li Quan Ba tinh Ha Giang va huyén li Cai Nuéc tinh Ca Mau cing nam & 105 kinh déng,
nhung Quan Ba ¢ 23° vi bac, Cai Nudc ¢ vi do 9 bic. Hay tinh d6 dai cung kinh tuyén nbi hai
huyén li d6 (khoang cach theo dudng chim bay), coi Trai Pt c6 ban kinh 6378km .

Loi giai

Goc & tam chin cung kinh tuyén ndi huyén Quan Ba tinh Ha Giang va huyén Céi Nudc tinh Ca

Mau c6 s6 do bang 23 -9 =14". Vay do dai cung kinh tuyén d6 bang % ~1558(km)
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Cau 34:

Cau 35:

Mot chiéc quat tran ndm canh quay véi téc do 175 vong trong mot phit. Chon chidu quay cia
quat 1a chiéu duong.
a) Sau 5 gidy, canh quat quay dugc mot goc c¢6 s6 do bao nhiéu radian?

b) Sau thoi gian bao lau canh quat quay dugc mot goc co sb do 427 2
Loi giai

: 175 35 3
a) Sau 1 gidy, canh quat quay duogc 0 = Y (vong) theo chi¢u duong.

A A X . 35 35
Suy ra sau 1 gidy, canh quat quay dugc mot goc cé so do l1a 'eR =22

. 35 175
Vay sau 5 gidy, canh quat quay dugc mot géc co6 so do 1a Tﬂﬁ = % .

b) Thoi gian dé canh quat quay duoc mot goc ¢ sé do 427 1a

42r: 3577[ =7,2 giay.

Trong chidng dua nudc rut, banh xe cua mot van dong vién dua xe dap quay duge 30 vong trong
8 gidy. Chon chiéu quay ciia banh xe 1a chiéu duong. Xét van V' cua banh xe.

a) Sau 1 phat, van ¥ d6 quay dugc mot goc co sb do bao nhiéu radian?

b) Biét rang ban kinh cta banh xe 1a 35¢cm. Do dai quing duong ma van dong vién dua xe dap
da di dugc trong 1 phut la bao nhiéu mét?

Loi giai
A - 30 .
a) Sau 1 gidy, van V' cua banh xe quay duoc ) =3,75 (vong).

Sau 1 phut, van V' cua banh xe quay dugc 3,75.60 = 225 (vong).
Suy ra sau 1 pht, van ¥ cta banh xe quay duoc mot goc co sd do 1a 225.27 = 4507 .
b) Mdi goc ¢ tim v6i s6 do 1 rad chan mdt cung c6 do dai bang ban kinh banh xe » =0,35m .

Do d6 do dai quang duong ma van dong vién dua xe dap da di dugc trong 1 phut la
4507 -0,35 = 494,8(m).
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Cau 36:

Cau 37:

Cau 38:

Cau 39:

Mot vé tinh duoc dinh vi tai vi tri A trong khong gian. Tir vi tri 4, vé tinh bat dau chuyén dong
quanh Trai Dat theo quy dao 1a duong tron voi tm 1a tAm O cta Trai Dat. Gia st vé tinh chuyén
dong hét mot vong ciia quy dao trong 24 theo chiéu kim dong ho. Khi vé tinh chuyén dong duoc
3, ban kinh cta vong quay quét mot goc luong giac c¢6 sé do bang bao nhiéu? (Tinh theo don
vi radian).
Loi giai

Theo gia thiét, vé tinh chuyén dong theo chiéu kim dong hd nén sau 2 4, ban kinh ctia vong quay
khi vé tinh chuyén dong quét duoc mot goc luong giac bang —27(rad) .

Vay khi vé tinh chuyén dong dwoc 3/ thi ban kinh ciia vong quay quét duge mot goc lugng giac
bang 37 (rad).

Mot vong quay Mit Troi quay mdi vong khoang 15 phut. Tai vi tri quan sat, ban Linh thay vong

quay chuyén dong theo chiéu kim déng ho. Khi vong quay chuyén dong dwoc 10 phat, ban kinh

clia vong quay quét mot goc lugng giac c6 s6 do bang bao nhiéu? (Tinh theo don vi radian).
Loi giai

Do vong quay Mit Trdi quay mdi vong khoang 15 phut va chuyén dong theo chiéu kim dong hd

nén sau 15 phut, ban kinh ctia vong quay quét mot goc lugng giac c6 sé do bang —27(rad) .

Do d6, sau 10 phat, ban kinh cia vong quay quét mot goc luong gidc co sb do bang

_2—”-102 47 (rad).
15 3

Mot qua bong Golf ké tir luc duoc danh dén luc cham mat dat da di chuyén dugc mdt khoang

2 .
V,.sin2¢

cach d (mét) theo phuong nam ngang. Biét rang d = trong do v, (m / s) 1a van tc ban

dau cia qua bong, g 1a gia toc trong trudng va ¢ 1a goc danh qua bong so voi phuwong nam ngang.
Tinh gid tri cia cos2¢, sing khi v, = 15(m/s) g= 10(m/s2) ,d= 18(m).
Loi giai

,.sin 2 15)". .
Yo S0 2P (/7nén 18:—( ) & sin2p=——=—.
g 10 225 5

Taco d=

2
0° <p<45° =0° <20 <90° = cos2¢ >0 nén cos2¢p = 1—(?) :%

l-cos2¢p 1
2 o

Mot van dong vién ban sing nam trén mat dat d€ gam ban cac muc tiéu khac nhau trén mét birc

Vi 0° <p<45° = cos2p=1-2sin" ¢ < sinp =

tuong thang dimg. Van dong vién ban trang mot muc tiéu cach mat dat 25 (m) tai mot goc ngam
(g6c hop boi phuong ngam véi phuong ngang). Néu giam goc ngam di mot nira thi van dong
vién ban tring muc tiéu cach mét dat 10(m). Tinh khodng céch tir van dong vién dén birc tuong?

Loi giai
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Cau 40:

25m

10m

z
2
d

Goi d 1a khoang cach tir van dong vién dén buc tuong, o 1a géc ngam luc dau cia van dong

n , 25 a 10
vién. Taco tanag =—; tan—=—.
d 2 d
a 20
2tan — —
Cong thirc nhan doi: tana:—2:>£: d <:>§=22Ld<:>d2=500
1—tan2g d 1_100 d d -100
2 d’

& d =105 =22,36(m)

Trong hinh bén dudi, ba diém M, N,P nim ¢ ddu cic canh quat cta tua-bin gid. Biét cac canh
N e A 5 + R re - A \ r o~ r ’ B 2 N A

quat dai 31m , d6 cao cua di€ém M so véi mat dat 1a 40m , goc gilta cac canh quat 1a ?ﬂ va so

do goc (0O4,0M) 1a « .

P

|

o A X
R :

N T
3 A tlm
40m
i Y. ¥

a) Tinh sina va cosa .

b) Tinh sin cta cac goc luong gidc (O4,0ON) va (OA,OP), tir @6 tinh chiéu cao cua cac diém

N va P so véi mit dat (theo don vi mét). Lam tron két qua dén hang phan tram.

Loi giai
20 20Y 561
a) sina=—— =>cosa =,|1- =
31 31 31

b)
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Cau 41:

sin(OA4,0N) = sin[a —%Tj = sina~c0527ﬂ—cosa~sin27ﬂ

Y B AR

2 31 2

Chiéu cao diém N so v&i mat dat la: 60+31 .(—0,34) =49,46m
sin(OA,OP) = sin(a +2T7[j =sina - cos%[ +cosa - sinzTﬁ ~ 0,98

Chiéu cao diém P so véi mat dat 1a: 60+31.0,98 =90,38m .

Mot soi cap R duogc gén vao mot cot thfmg dimg & vi tri cach mat dat 33m . Mot soi cap S khéc
cling duoc gin vao cot d6 ¢ vi tri cach miat dat 25m . Biét rang hai soi cap trén cung duoc gin
vo&i mat dat tai mot vi tri cach chan cot 35m (nhu hinh v€ bén dudi).

A
!
- — R
A
33m B
25m S
¥
Y__¥Y_ p
35m o

a) Tinh tana , & 46 « 1a goc gitra hai sgi cap trén.

b) Tim goéc o (lam tron két qua dén hang don vi theo don vi do).

Loi gidi
AH
a) Xét AAOH vuong tai H , ta co6: tanff = —— 22.
HO 35
Dit BOH =y
BH 2
Xét ABOH vuong tai H, ta co: tanyz—:—szé.
HO 35 7
—— tanf —tany
tanag =tan| f—BOH |=tan(f—-y)=————
('B ) (ﬂ }/) 1+ tanftany
3.5 8
.35 7 _35_28
3357827 205
35 7 9

2
Viy tana = —8
205

28 A A J 5 ’ 7 A A JR B \
b) Tu tan o = 205 de tim so do goc « , ta st dung may tinh cam tay, ta dugc ket qua lam tron

két qua dén hang don vi theo don vi dd 1a 8°.
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Viy a = 8°.

Céu 42: C6 hai chung cu cao ting xay canh nhau v&i khoang cach giira chiing 1a HK = 50m . Bé dam bao
an ninh, trén ndc chung cu thtr hai nguoi ta lip camera ¢ vi tri C. Goi 4, B lan luot 1a vi tri
thip nhat, cao nhat trén chung cu thir nhit ma camera c6 thé quan sat dugc (Hinh 19). Hiy tinh
s6 do goc ACB (pham vi camera c6 thé quan sat dugc & chung cu thir nhat). Biét rang chiéu cao
ctia chung cu thr hai 1a 70m, AH =2m, BH = 50m (1am tron két qua dén hang phan mudi theo

don vi dJ).
¢
B
2
|
A
H K
Hinh 19
Loi giai
Ké AM 1 CK, BN 1 CK (hinh v€) ta co:
(
B
LN
2
!
l Dy
——— .
H A
BN = AM = HK =50m;
CN =CK-NK =CK —BH =70-50=20m;
MN = AB=BH — AH =50-2 =48m;
CM =CN+MN =20+48=68 (m)
Dit BCN =a, ACM = 3.
Xét ABCN vuong tai N co: tana = ﬂ = ﬂ = é ;
CN 20 2
Xét AACM vudng tai M c6: tanfl = AM = 50 = é;
CM 68 34

Ta co: tan ACB = tan(B/C]\V—A/C]\\l) =tan(a - j)

5 25
_tana—tanf ) 34 120
I+tanatanf |, 5 25 193°
2 34

— tan ACB = tan(a — )
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Cau 43:

Cau 44:

Suy ra: ACB =31,87176..°~31,9°.

Trong Hinh 4, pit-tong M ciia dong co chuyén dong tinh tién qua lai doc theo xi-lanh 1am quay
truc khuyu 4. Ban dau 7, 4, M thang hang. Cho o 1a goc quay cua truc khuyu, O 13 vi tri ctia

re oA . T \1s -4 , A , A 4 f: AA 1A:
pit-tong khi o = 5 va H la hinh chiéu cia 4 1én Ix. Truc khuyu 74 rat ngan so vdoi do dai

thanh truyén AM nén c6 thé xem nhu d6 dai MH khong d6i va gan bang MA .

\ g g - E -, - -
' . .
g - i
4 L i = | o
g r
'

X em)

! T
e ] |
;
. !
True khuyu f4 pit=tong M
Hinh 4
a) Biét 14 =7 cm , viét cong thirc tinh toa 46 x,, ctia diém M trén tryc Ox theo o .

b) Ban dau « = 0. Sau 1 phut chuyén dong, x,, = —4cm . Xac dinh x,, sau 2 phat chuyén dong.
Lam tron két qua dén hang phan muoi.
Loi giai
a) Khi a:% thi M &vitrdi O, Hovitr I.Taco 10=HM = AM
x, =IM -0l =IH+HM —-OI =IH + AM — AM =IH =14 -cosx
x,, =7cosa

b) Sau khi chuyén dong 1 phut, truc khuyu quay duoc mot goc 13 o
., —4
Khi d6 x,, =—4cm . Suyra cosa ==

Sau khi chuyén dong 2 phut, truc khuyu quay dwgc mot goc 1a 2a

4\’ 17
X :7-cos2(x:7.(2cos2a—l):7. 2|l ——| -1 |=——~-2,4
Y 7 7

Khi nhidn mot phim trén dién thoai cdm ung, ban phim s€ tao ra hai am thuan, két hop véi nhau
dé tao ra Am thanh nhan dang duy nhit phim. Hinh cho thay tin s thap f, va tan s6 cao /> lién

quan dén mdi phim. Nhan mot phim sé& tao ra séng 4m y = sin(27rflt)+ sin(272'f2t) ,0do ¢t la

bién thoi gian (tinh bang gidy).
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Cau 45:

Cau 46:

Tan sé cao
1209 1336 1477 Hz

Lo 4 o

697Hz_.
Tén,sé 770 Hz_» @
thap g52 Hz—— @
941 Hz—>[j @ @

a) Tim ham s6 mé hinh ho4 am thanh duoc tao ra khi nhan phim 4.

b) Bién d6i cong thire vira tim dugc ¢ cau a vé dang tich cia mgt ham s6 sin va mot ham sb cosin.
Loi giai

a) y=sin(272770¢t) +sin(271209¢) = sin(15407¢) + sin(24187¢)

b)
154071 + 24187t 154071 — 241871
2 2

sin(15407t) +sin(24187x¢t) = 2sin =2sin(1979xt) cos(—878xt)

Trong Vit li, phuong trinh tong quat ciia mot vat dao dong diéu hoa cho bai cong thirc
x(t) = Acos(wt + @) , trong do ¢ 1a thoi diém (tinh bang giay), x(¢) 1a li d cua vat tai thoi diém
t,A labién do dao dong (A4 >0) va ¢ €[—x;x] 1a pha ban dau cua dao dong.

Xét hai dao dong diéu hoa c6 phuong trinh:

x,(t) = 2cos(%t +%] (cm),
X, () = 2cos(§t —g] (cm).

Tim dao dong tong hop x(7) = x,(¢) + x,(f) va st dung cong thirc bién doi tong thanh tich dé tim

bién d6 va pha ban dau cua dao dong tong hop nay.

Loi gidi
T T T 7
x()=x)+x,(t)=2coss| —t+— |+2cos| —t——
(1) =x,(0)+ x,(2) (3 6] (3 3j
=2|2cos zt—i cosz =2\/§cos Zt—i
3 12 4 3 12

Bién do la 4 =2+/2, pha ban déu la ¢,:_%

Trong kién trc, cac vom cong bang da thudng co hinh nira duong tron dé c6 thé chiu luc tot.
Trong hinh bén, vom cong dugc ghép boi sau phién da hai bén tao thanh cac cung 4B, BC,
CD,EF,FG,GH bang nhau va mot phién da chdt ¢ dinh. Néu biét chiéu rong cong va khoang
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cach tir diém B dén dudng kinh AH , 1am thé ndo dé tinh duoc khoang cach tir diém C dén 4H
?

Loi giai

Do cac cung AB, BC bang nhau nén goc luong giac (OC,0B) = (OB, 04)
Suy ra (OC,04)=2-(0OB,04)

Ta co:

BB’ = R-sin(OB,0A4)

CC’" =R -sin(OC,04)

Do ta biét duoc BB, dudng kinh AH nén co thé tinh dugc R va sin(OB,0A)
Tir d6 tinh duoc sin( OC,04) va biét duge khoang cach tir diém C dén AH .

Céu 47: cho biét vom cong rong 120cm va khoang cach tir B dén duong kinh 44 13 27 cm . Tinh sin«
va cosa , tir 6 tinh khoang cach tir diém C dén duong kinh 4H . Lam tron két qua dén hang
phan mudi.

W — . R
o, 2
¥ :

o

Hinh 2
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Cau 48:

Cau 49:

Taco AH =120. Suyra R=120:2 = 60(cm)

. BB 27 9
sihng=—="—=—
R 60 20
cosa =+/l-sin*a = ;(1)9 docéO<a<%
CC = R. sin2a = R. 2-sina-cosa:60-2-%-%z48,2(cm)

Trong Hinh 4, pit-tong M ciia dong co chuyén dong tinh tién qua lai doc theo xi-lanh 1am quay
truc khuyu 74. Ban dau I, 4,M thing hang. Cho o 1a gbc quay cua truc khuyu, O 1a vi tri ciia

. T v s - A , A ) A < fr A An:
pit-tong khi o =— va H 1a hinh chiéu cua 4 lén Ix. Truc khuyu 74 rat ngan so véi do dai

thanh truyén AM nén c6 thé xem nhu d6 dai MH khong d6i va gan bang MA .

\ ? g ——_ o - .
[ N
: - ¥
r \ i = [ " e
. *
I

X em)

i
g - -

]

]

i

i

1

True khuyu L4 pit-thng M
Hinh4

a) Biét 14 =8cm , viét cong thtre tinh toa d§ x,, cua diém M trén truc Ox theo « .

b) Ban dau o =0. Sau 1 phut chuyén dong, x,, =—3cm. Xac dinh x,, sau 2 phut chuyén dong.
Lam tron két qua dén hang phan muoi.

Loi gidi
a) Khi a:% thi M ovitri O, Hovitri I.Taco I0=HM = AM

Xy, =IM-0Ol=IH+HM —-OI =IH + AM — AM =1H =14-cosa

x,, =8cosa

b) Sau khi chuyén dong 1 phut, truc khuyu quay duge mét goc 13 o

Khi d6 x,, =-3cm. Suy ra cosa =_?

Sau khi chuyén dong 2 phut, truc khuyu quay duoc mot goc 1a 2a

X, =8-cos2a = 8.(2(:052 a —1) =-5,75

Trong Hinh 5, ba diém M, N, P nam ¢ dau cc canh quat ctia tua-bin gio. Biét cac canh quat dai
31m, d6 cao ciia diém M so véi mat dat 1a 30m, goc gilta cac canh quat 1a 2?7[ va sd do goc

(04,0M) 13 «..
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Cau 50:

a) Tinh sina va cosa .

b) Tinh sin cua cac goc luong gidc (O4,0N) va (OA4,0P), tir d6 tinh chiéu cao cua cac diém

N va P so voi miat dat (theo don vi mét). Lam tron két qua dén hang phan tram.

Loi giai
. -30 30 46l
a) sina=—— =cosa=,[1-| — | =——
31 31 31

b) sin(O4,0ON) = sin(a _2%) = sina~c0527”—cosa-sin2§ ~0,27
Chiéu cao diém N so v&i mit dat 1a: 60+31.0,27 = 68,37 (m)
sin(OA,OP) = sin(a +27ﬂj = sina-cosz—”—+cosa-sin2—ﬁ ~0,7

Chiéu cao diém P so v&i mat dat1a: 60+31.0,7 =81,7 (m)

Hiéu dién thé va cuong do dong dién trong mot thiét bi dién 1an luot duge cho boi cac biéu thire
sau:

u =40sin(1207¢)+10sin(3607zt) (V);

i =4sin(1207¢) + sin(3607¢) (A).

(Ngudn: Ron Larson, Intermediate Algebra, Cengage)

Biét rang cong suét tiéu thy tirc thoi cta thiét bi d6 dugc tinh theo cong thirc: P =u-i(W). Hay
viét biéu thic biéu thi cong sudt tidu thu tirc thoi & dang khong c6 luy thira va tich cua cac biéu
thirc luong giéc.

Loi giai
Ta co:

P=u-i=[40sin(1207¢)+10sin(3607¢)]-[4sin(1207¢) +sin(3607¢)]

=160sin*(1207¢) +10sin*(3607¢) +80sin(1207¢) sin(3607¢)

=80[1—cos(2407¢)]+ 5[1 —cos(720xt)]+40[cos(3607¢ —1207t) — cos(360xt +12071)]
=85-80co0s(2407xt)—5cos(7207xt) +40cos(240xt) —40cos(4807¢)
=85-40c0s(2407t)—5cos(720xt) —40cos(480xt)(W).
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Cau 51:

Cau 52:

Mot soi cap R dugce gén vao mot cot théng dang & vi tri cach mat dat 14m . Mot soi cap S khéc

cling dugc gan vao cot do ¢ vi tri cdch mat dat 12m . Biét rang hai sgi cép trén cung dugc gan

véi mat dat tai mot vi tri cach chan cot 15m (Hinh 18).

I2m

H 15m 0

Hinh 18
a) Tinh tana , 6 A6 « 1a goc gitra hai sgi cap trén.

b) Tim goc a (lam tron két qua dén hang don vi theo don vi d0).

Loi giai

AH 14

a) Xét AAOH vuong tai H,taco: tan f=——=—.

HO 15

Pit BOH =y

, R ) , BH 12 4
Xét ABOH vudng tait H,taco: tany =——=—=—.
HO 15 5

14 4 2
tana = tan(,B—B/O?I) =tan(f—y) =

tanf—tany 15 5 15 _ 10

155 75

Vay tanazﬁ.
131

10 . .
b) Tu tan a = B de tim so do goc «a , ta st dung may tinh cam tay

Ta duoc két qua lam tron két qua dén hang don vi theo don vi do 1a 4.

Vay a ~4

1+ tan 3 tan y _1_,_&,&_&_5

C6 hai chung cu cao tang xay canh nhau v6i khoang cach gitra chung 1a HK = 20m . Dé dam bao

an ninh, trén néc chung cu thir hai nguoi ta lép camera & vi tri C. Goi A4, B 1an luot 14 vi tri thép

nhit, cao nhat trén chung cu thir nhit ma camera c6 thé quan sat duoc (Hinh 19). Hay tinh s6 do
géc ACB (pham vi camera c6 thé quan sat duoc ¢ chung cu thir nhét). Biét ring chiéu cao cua
chung cu thtr hai 1a CK =32m, AH =6m,BH =24m (lam tron két qua dén hang phan mudi

theo don vi d9).

Swu tdm va bién soan
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C

(3% ]

Hinh 19

Loi giai

Ké AM L CK,BN L CK (hinh vé) ta cé: BN = AM = HK = 20(m)
CN =CK - NK = CK — BH =32-24 =8(m);

MN = AB =BH — AH =24—-6=18(m)
CM =CN +MN =8+18=26(m)

Pit BCN =a, ACM = 3.

B 20 5
Xét ABCN vuong tai N co: tana:_N:_:_;
CN 8 2

AM 20 1
Xét AACM vudng tai M co: tanﬂz—:—oz—o;
CM 26 13

Ta ¢6: tan ACB = tan(l?é]\\/— m) = tan(a — )

S_10
tna—tanf _ 3 13 _45 _ T5m oor
l+tana tan 1_,_5.& 76 ’

2 13

:>tanA/C?S’=

Vay goc ACB (pham vi camera c6 thé quan sat dugc ¢ chung cu thir nhat) c¢6 sé do xap xi 0,01°.

Céu 53: Mot thanh xa go hinh hop chit nhat duoc cit ra tir mot khdi gd hinh tru c6 dudng kinh 30¢m .
a) Chtrng minh riang dién tich mit cat cta thanh xa gb duoc tinh boi cong thirc

S(6) =450sin20(cm* ), & d6 goc @ duoc chi ra trong hinh v& dudi day.
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b) Tim goc @ dé dién tich mat cit cua thanh xa gb 13 16n nhét.

Loi giai
a) Mit cit ctia thanh xa g6 (hinh dudi) 13 hinh chir nhat ¢6 hai kich thudc 14 4B =30cos@ va
BC =30sind.

Vay dién tich mat cit1a S = AB-BC =30-30sin&cos @ = 450sin20.

b) Tacd S =450sin26 < 450. Vay dién tich mit cit cua thanh xa gd 16n nhat khi sin26 =1 hay
goc 0=45".

Cau 54: Thanh OM quay nguoc chiéu kim dong hd quanh gbc O ciia n6 trén mot mit phang thiang ding
va in bong vudng goc xudng mit dit nhu hinh bén. Vi tri ban dau cia thanh 13 04 . Hoi d6 dai

’ ' . 60 . 4 .
bong O M cua OM khi thanh quay duoc e vong 1a bao nhiéu, bi¢t do dai thanh OM 1a 10cm

?

anh sang

f( \*\.
¥ LY
¥ 4 S
! g A
! % \
I N 1
1 J/ f
|
) ‘\/ s 4
5 ‘{ \ )f
~ 4
o
&
4 § r
Vi O
bong

Két qua 1am tron dén hang phan muoi.
Loi gidi
60 1207

Taco a= 2w =
13 13
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Cau 55:

Cau 56:

1207

~7,5cm.

Suyra OM' = OM cosa |= ‘IOCOS
Do dai cua ngay tir lac Mat Troi moc dén lac Mat Troi 1an & mot thanh phd X trong ngay thir ¢
ctia nam duoc tinh xap xi bai cong thirc

d(t):4sin[327”5(t—80)}+12, teZ val<t<365.

Thanh phé X vao ngay 31 thang 1 c6 bao nhiéu gid c6 Mit Troi chiéu sang? Lam tron két qua
dén hang phan muoi.

Loi gidi
d(31)=9,01 gio.

Mot sgi cap R dugc gin vao mot cot thang dimg & vi tri cach mat dat 14m . Mot soi cap S khac
cling duoc gin vao cot 46 & vi tri cach mat dat 12m . Biét rang hai soi cap trén ciing duoc gan
v&i mat dat tai mot vi tri cach chan cot 15 m (Hinh 3).

‘;I

15m

Hinh 3

a) Tinh tana , 6 d6 « 1a goc gitra hai sgi cap trén.

b) Tinh s6 do goc & (1am tron két qua dén hang don vi theo don vi d9).

Loi giai
a) Ta co: a = AOH - BOH .
—— AH 14
Trong tam gidc vuong AOH ,tan AOH = ——=—.
OH 15

—— BH 12 4
Trong tam giac vuong BOH,tan BOH = ——=—=—.
OH 15 5
- - 14 4
tan AOH —tanBOH _ |5 5 _ 10
I+tan AOH -tan BOH |, 14 4 131
15 5

Viy tana = tan(A/OT-I —B/O7[) =

b) T két qua cau atacod: a~4 .

CAu 57: Trén mot manh dat hinh vuéng ABCD, bac An dat mot chiéc dén pin tai vi tri 4 chiéu chum

sang phan ki sang phia goc C . Bac An nhan thiy goc chiéu sang ctia dén pin gidi han boi hai tia
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AM va AN, & d6 cac diém M,N lan lugt thudc cac canh BC,CD sao cho

BM :%BC,DN =%DC

M

Hinh 4

a) Tinh tan(m/[ + DAN ).

b) Goc chiéu sang cuia dén pin bang bao nhiéu do?

Loi giai
a) Trong tam gidc vudng ABM ,tan BAM = M = l
B4 2
s o ——~ DN
Trong tam giac vuong ADN,tan DAN = —=—.
D4 3
1.1
Do @6, tan(m +E4]\V) _ tan BA%itanD/Aﬁ =2 3
I-tan BAM tanDAN (_1 1
23

b) Dotan(BAM + DAN) =1 nén BAM + DAN =45
Suy ra MAN =90" — (BAM + DAN) = 45",

Vay goc chiéu sang cua dén pin bang 45 .

Céu 58: Huyét 4p cua mdi nguoi thay ddi trong ngay. Gia st huyét 4p tAm truong (tirc 13 ap luc mau 1én
thanh dong mach khi tim gidn ra) ciia mot ngudi nao d6 & trang thai nghi ngoi tai thoi diém ¢

dugc cho bdi cong thic: B(r) =80+ 7sin%, trong d6 ¢ 1a sb gid tinh tir lic nira dém va B(r)

tinh bang mmHg (milimét thuy ngan). Tim huyét 4p tAm truong ctia ngudi ndy vao cac thoi diém
sau:
a) 6 gid sang;

b) 10 gio 30 phut sang;

¢) 12 gio trua;
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Cau 59:

Cau 60:

Cau 61:

d) 8 gio toi.
Loi giai
Y LT
a) t=6,B(t) =80+ 7sm§ =80+ 7sm5 =87(mmHg)

b) t = 10,5, B(t) = 80 + Tsin L™

=82.6788(mmHg)
. 127 .
c)t=12,B(t) =80+ 7sm§ =80+ 7sinm = 80(mmHg)
. 20m . Sm
d) t =20,B(t) =80 + 7sm7 =80+ 7s1n? =73.9378(mmHg)

MJi ngay, nguoi ta quan sat thiy mit troi moc dau tién tai My 1a tai ving ntii dao & Maine. Thoi
diém mit troi moc dugc bicu dién theo cong thire #(m)=1,665sin(m+3)+5,485, véi ¢ 1a thoi
diém (dugc tinh tir ntra dém) va m 1a thang (tinh tir thang 1). Hay cho biét vao thang 3 thi mit
troi moc lac miy gio?

Loi giai
Ta co: t(3) =1,665 sin(3 + 3) +5,485~5,0197 ~ 5 gid 1 phut.
Vay vao thang 3 thi mat tro1 moc lac khoang 5 gid 1 phut.
Huyét ap ctia mdi nguoi thay doi trong ngay. Gia sir huyét ap tAm truong (tirc 13 ap luc mau 1én
thanh dong mach khi tim gidn ra) ciia mot ngudi nao do & trang thai nghi ngoi tai thoi diém ¢
duogc cho bdi cong thure

B()=a+bsinZ (a.b>0
12

trong do ¢ 1a sb gi0 tinh tir luc nra dém va B (t) tinh béng mmHg (milimét thuy ngan). Biét
huyét ap tAm truong thip nhat 1a 78mmHg va huyét ap tim trwong 16n nhét 1a 92mmHg , hoi
huyét 4p tim truong cua ngudi d6 vao thoi diém 2 gid 30 phut chiéu nam trong khoang nio sau
day.

Loi giai

min

Vi a,b>0 va —lﬁsinl%tsl nén B(t) =a+b,B(t) =a—b néntacd

a+b=92 a=285
o )
a—-b="78 b=17

Tai thoi diém 2 gid 30 phit chidu thi thoi gian £ =14,5 gio.

r.14,5

Huyét 4p tam truong cia ngudi d6 1a B(14,5) =85+ 7sin ~ 80, 74mmHg .

Huyét ap ctia mdi nguoi thay doi trong ngay. Gia sir huyét ap tAm truong (tirc 13 ap luc mau 1én
thanh dong mach khi tim gidn ra) ciia mot ngudi nao d6 & trang thai nghi ngoi tai thoi diém ¢

dugc cho béi cong thue: B(1)=82+7 sin%, trong d6 ¢ 1a s6 gio tinh tir lac nira dém va B(r)

Page 31
Swu tdm va bién soan



CHUYEN DPE I - TOAN — 11 — HAM SO LUONG GIAC VA PHUONG TRINH LUONG GIAC

Cau 62:

Caiu 63:

tinh bang mmHg (milimét thuy ngan). Tim huyét 4p tAm truong ctia ngudi ndy vao cac thoi diém
sau (1am tron dén 4 chir sb thap phan):
a) 5 gio sang;

b) 9 gio 30 phtt sang;
¢) 13 gio chiéu;
d) 9 gio toi.
Loi giai
a)t=5B(5)=82+ 7sini—; ~ 88,7615(mmHg)

b) t=9,5,B(9,5) =80+ 7sin 912 T

~86.2613(mmHg)
. 137n
c)t=13,B(13)=80+ 7smE r 80,1883(mmHg)
. 2ln
d)t=21,B(21)=80+ 7smE = 77,0503(mmHg)

Gia st khi mot con song bién di qua mot cai coc ¢ ngoai khoi, chiéu cao cta nude duge mo hinh
R e T . < an p N < A p
hoé bdi ham s6 A(t) =100cos (Etj , trong d6 h(¢) 1a d6 cao tinh bang centimét trén myc nudc

bién trung binh tai thoi diém ¢ giay.
a) Tim chu ki cta song.

b) Tim chiéu cao cta song, tirc 1a khoang cach theo phuong thing dimg giita day va dinh cia
song.
Loi giai
S 1s 2r A
a) Chukicuaséngla T = = 30 (giay).

15

b) Chiéu cao ctia song tic 1a chiéu cao cua nude dat duge trong mot chu ki dao dong.
Ta co: A(30) =100 cos(%x 30} = 100(cm).

Vay chiéu cao ctia song 1a 100(cm).

Guong nude (hay con goi 1a con nudce) khong chi la cong cu phuc vu sdn xuat nong nghiép, ma
da tré thanh hinh anh quen thudc cta ban lang va la mot nét van hoé déc trung cua dong bao dan
toc mién nui phia Bac.
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l"‘k,t,amu ||'H|’|I'J"| .-'i-"f.hrirr{ o u‘ac.ﬂ. cont)

Mot chiéc guéng nudc ¢6 dang hinh tron ban kinh 3,5m ; truc ctia n6d dat cach mat nuéc 3m.

Khi gudng quay déu, khoang cach /(m) tir mdt ong dung nude gén tai mot diém ciia gudng

dén miat nude duoc tinh theo cong thirc 4 =

i (2ﬂx—%j+3,véi X

(phit) 13 thoi gian quay cua gudng (x >0).

a) Hay chi ra mot s6 gia tri cia x dé dng dung nudc cach mat nude 3m .

b) Hay chi ra mot s6 gia tri cua x dé 6ng dung nudc cach mat nude 6,5m .
Loi giai

a) Dé dng dung nude cach mit nude 3m, ta c6 phuong trinh:

3,55in(27rx—%j+3:3

3,5sin(2ﬂx—£j+3 “3e
2 . T
3,551n(27rx—5j+3:—3
sin(2ﬂx—£j=0
2

<~ 6

3,5sin| 27x — = | = ——— < ~1(VN)

2 3.5

<:>27rx—%:k7r<:>x: 2k4+1;keZ

Vi x>0 nén mot $6 gia tri ctia x la: i;é;z;...
444

ox -l>|_‘

b) Bé ng dung nudc cach mit nudce , ta co6 phuong trinh:

3,5s1n(27zx——j+3 6,5

3,55in(27rx—%j+3 —6,5<
3,551n(27zx——j +3=-6,5
sin(2ﬂx—£):1
2
< 9,5
3,5sin| 27x— 2 | == 22 < —1(VN)
2) 3.5

2k +1

<:>27zx—%:%+k27r<:>x: kel
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5
Vi x>0 nén mot sb gia tri cua x la: X

l\)I»—‘

3.
2
Cuon

T
2"
ong

Cau 64: Trong Hinh 11, vi tri cabin ma Binh va
va C.

ngdi trén vong quay dugc danh dau véi diém B

R=10m

e
-

= (R i fi=13m

H ..-;.'--:.-..‘r-
Mit dit

Hinh 11

a) Chirng minh rang chiéu cao tir diém B dén mit dat bang (13+10sina) mét véi « 1a sb do
cua mot goc luong giac tia dau OA, tia cudi OB . Tinh dd cao cua diém B so v&i mat dat khi
a=-30".

b) Khi diém B cach mit dat 15m thi diém C cach mat dat bao nhiéu mét? Lam tron két qua dén
hang phan tram.

Loi giai
a) Chiéu cao tir diém B dén mit dat bang KH
- Néu diém B nim ¢ nira duong tron trén thi @ > 0,sina >0 va OK =10sina
Taco: KH=0H+0OK =13+10sina
- Néu diém B nim & nira duong tron duéi thi o <0, sine <0 va OK =10.(-sina).
Taco :KH =0H -0OK =13-10-(-sina) =13+10sin«x
-1
Khi a=—30°,KH=13+10~7:8
b) Goi (0O4,0C) = .Taco: f=a—-90°
-2 1

Khi diém B cach mit dat 15m thi KH =15. Suy ra sinazﬁz—g,a<0

5

2
sin B =—/1-sin’a =— 1_(_?1j =ﬂ

Piém C cach mat dat 1a: 13+10sin B ~ 3,20
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Céu 65: Trong vat li, phuong trinh tong quat cia mot vat dao dong diéu hoa cho boi cong thirc
x(t) = Acos(at +¢), trog d6 t 1a thoi diém (tinh bing gidy), x(¢) 1a i do ciia vat tai thoi diém

t,A la bién d¢ dao dong (A >0) va g€ [—71'; 71'] 1a pha ban dau cta dao dong.
Xét hai dao dong diéu hoa c6 phuong trinh:

% (1) = 2cos(%t+%)(cm)
x(1)= 2cos(%t—%j(cm)

Tim dao dong tong hop x(¢)=x, (¢)+x, () va sit dung cong thirc bién doi tong thanh tich dé
tim bién do va pha ban dau cta dao dong tong hop nay.

Loi giai
T T T T
t)=x(t)+x,(t)=2coss| —t+— |+2cos| —t——
1) =503, (1) = 2e0ss| Z % o 2cos( T 7
=2| 2cos zt—l cosz :2«/§c0s Et—i
312 4 312
Bién do 1a 4 =22, pha ban ddu la ¢ =—-——

Céu 66: Khi du quay hoat dong, van tc theo phuong ngang ctia mot cabin M phuy thudc vao goc luong
gidc a = (Ox,0M) theo ham s6 v, =0,5.sina (m/s) (Hinh 11).

a) Tim gi4 tri 16n nhat va gia tri nho nhat ca v,

b) Dua vao d6 thi ctia ham s sin, hdy cho biét trong vong quay dau tién (0 <« <27), goc o
¢ trong cac khoang nao thi v_ tang.

Loi giai

a) Do —1<sina <1 nén —0,5<0,5.sina <0,5

Vay gié tri 16n nhét ciia v, 1a 0,5(m) khi sina =1 va gia tri nho nhat ctia v, 1a —0,5 (m) khi
sina =—1.
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Cau 67:

Cau 68:

b) Dya vao db thi ham s6 sin, ta thdy vong quay dau tién ( 0< < 2a), v, taingkhi 7 <a <2x

Khoang cach tir tim mot gudng nudc dén mat nude va ban kinh cua gudng déu bang 3m. Xét
gau G cta gudng. Ban dau gau G nam & vi tri 4 (Hinh 12).

.¥ 3

Hinh 12

a) Viét ham sd 4 biéu dién chiéu cao (tinh bing mét) clia gau G so véi mit nudc theo goc
a =(04,0G).

b) Gudng nudc quay hét mdi vong trong 30 gidy. Dua vao do thi ciia ham s sin, hiy cho biét &
cac thoi diém ¢ nao trong 1 phut dau, khoang cach cta gau dén mit nudce bang 1,5m .

Loi giai
a) h=3+3.sina

b) Trong 1 phut dau, gudng nudc quay duoc 2 vong. Ta cd 0< a < 4rx

Khi 2=1,5. Suy ra sina:T.

Khi do, a:%f;a:&;a:w% hoidc 05:2377z

Trong Hinh 13, mot chiéc may bay 4 bay & do cao 500m theo mot duong thing di ngang qua
phia trén tram quan sat 7 & mit dat. Hinh chiéu vudng goc ciia 4 1én miat dat 1a H,« 1a goc

lugng giac (Tx,TA)(O<a < ).

@
/:’\Or}m
;. (r 1
H x(m)
1

Hinh 13

a) Biéu dién toa d§ x,, cta diém A trén truc Tx theo «.

WRER A A ~ A e T 2z N . \
b) Dya vao do thi ham s6 cotang, hdy cho biét véi "3 <a< EY thi x,, nam trong khoang nao.
Lam tron két qua dén hang phan muoi.
Loi gidi

a) x, =500-cotax
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Cau 69:

Cau 70:

2
b)Vdi%<a<Tﬂthi <cota<\/§
Vay x,, € {-288,7;866}

Hang ngay, muc nudc cua mét con kénh 1én xuong theo thuy tricu. g sau 4 (cm) cuia myc nudc

trong kénh tinh theo thoi gian ¢ (gio) trong mot ngay (0<r<24) cho boi cong thirc

wt 7w sr s NPy \ \ . ) A A
h=3cos [—+ —j +10 . Héi vao thoi di€ém nao trong ngay, muc nudc cua con kénh dat do cao

16n nhat?
Loi gidi
Ta c6 3c0s[ﬂ—t+£j+10ﬁl3
1273
Ma 3cos| Z+Z | 110 =13 e cos| Z2+Z | =1 24 Z o k2r <1 =24k —4(k €Z) nén
23 2 3) 123

0£24k—4S24©%£k£%:>k=l:t=20.

Vay vao thoi diém 20/ trong ngdy, muc nudc cia con kénh dat d6 cao 16n nhit 1a 13(cm) .

Gia str s6 miligam ctia cac chat 6 nhiém trong mot mét khdi khong khi trong mot thang tai mot

12

trong d6 ¢ 13 s6 ngay ké tir ngay thir Bay ciia tuan dau tién. Biét chit 6 nhidm trong mot mét khbi

thanh phé cong nghiép duge xac dinh boi cong thirc P(t)=a+bsin [27”@ —3—7ﬂ,(a,b >0),

khong khi cao nhét 1a 50 miligam va thap nhit 1a 20 miligam. Hoi trong ngay thir Hai ctia tuan
thir 2, ngay thir Tu ciia tuan thir 3 va ngay thir Ba ctia tudn thir 4 va ngay thtr Sdu ciia tuan thir
4 cua thang thi s gam chét 6 nhiém nhiéu nhit nam trong khoang nao?

Loi gidi
P(t) =a+b +h=50 —-35

Viab>0va —1<sin| 2% =37 )| <1 nén (1 — 1 19777,
70 12 P(t) =a+b  |a=b=20" |b=15

37

~ (1) = 35+155in[27ﬂ(t—5ﬂ,(a,b - 0).

S6 miligam cua ngay thir Hai cta tuan thir 2 13 P(Z) ~22,6.
S6 miligam ctia ngay thir Tu ciia tuan thir 3 1a P(11) ~45,996.
S6 miligam ctia ngay thir Ba ciia tuan thi 4 1a P(17) ~33,88.

S6 miligam cua ngay thir Sau cua tudn thi 4 13 P(ZO) =425.
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Cau 71:

Cau 72:

Cau 73:

Muc nuéc 1én xubng cua thily triéu trong mot ngay tai mot cira bién dugc tinh theo cong thirc
y =sin (@()ﬁ 73)j+1 voi x 1agio (0<x<24), y tinh theo don vi m so véi myc nude bién
Hoi vao luc 174 thi muc nudce ¢ do cao bao nhiéu so véi muc nudc bién?

Loi giai

Thay x=17 vao cong thitc y=sin(%(x+73)j+l ta co y=sin(&(l7+73))+l=2.

Vay vao luc x =17 thi myc nudc ¢ d§ cao 2m so voi myuc nudc bién.
S6 gid c6 anh sang mat troi cua Thua d6 Ha NoOi nim 2018 duoc cho boi cong thic
y =3sin (%(x + 60)] +13 v6i 1< x <365 1a sd thtr ty clia ngdy trong nim. Ngdy ndo sau day
ctia nam 2018 thi s6 gio' c6 anh sang mit troi cia Ha Noi 10n nhat?

Loi giai
Pé s6 gio co anh sang mit troi 16n nhat thi ham s6 y =3sin (%(x + 60)) +13 dat gia tri 16n

nhét. Khi do sin(%(;ﬁ@))zl<:>x=30+k360,k eZ.Vi1<x<365nén taco

1<30+4360<365< —0,08<k<0,93=k=0.
Do d6 x =30 ( thang dau tién cta nim)

Mot dao dong diéu hoa c6 phuong trinh li d6 dao dong la: x = Acos(wt + @), trong d6 ¢ 13 thoi

gian tinh bang gidy, 4 1a bién d6 dao dong va x 1a li d6 dao dong déu duoc tinh bang centimét.

. 2 . . .
Khi do, chu ki T cia dao dong la T=22. Xac dinh gid tri caa li do khi

w

r T 63T O Sy T NPT U
t=0,t :Z’t =5,t :T’t =T va v€ do thi biéu dien 1i do cuia dao dong diéu hoa trén doan
[0;2T'] trong truong hop:
a) A=3cm,p=0;

b) A=3cm,¢=—%;

c) A:3cm,go=£.
2
Loi giai

Tw T=2—7r ta co a)=2—ﬂ.
0] T

Khi d6 ta c6 phuong trinh li d§ 1a x = 4 cos(z% 4+ qo] .

a)
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-V6éi A=3cm va ¢ =0 thay vao phuong trinh li d§ x = Acos(z%-t+goj ta co:

x=3c0s(2—ﬂ-tj
T

ot =0 thi x=3cos0=3;

T
of =— thi x=3cos
4 T

T
of =— thi x=3cos il
2 T

0t=3—T thi x=3cos(
4 T

r =3cos£=0;
4 2

Tj:3cos7r:—3
2

=3cos3—”:0;
2

ot =T thi x=3cos(27ﬂ.Tj=3cos27r=3

- V& db thi biéu dién i d6 cua dao dong diéu hoa x =3cos (2% . tj trén doan [0; 2T ] :

Xét ham sé x:3cos(27”-tj cochukila T.

Ta v& d6 thi ham s x =3cos (27” . tJ trén doan [0;7'] theo bang sau:

t

0

T 3T T
2

x=3cos

&

r 3T
4 4
0 0

(O8]

Ry . 2 1 . X 2 ~ y . \
Bang cach dich chuyén d6 thi ham s6 x =3cos (77[ . t] trén doan [0;7'] song song v&i truc hoanh

\ e r 3A qa: ~ ~ PR J4 2r A
sang phai theo doan c6 d6 dai 7', ta s€ nhan dugc do thi ham s6 x =3cos (th trén doan

[T;2T].

Tir d6 ta v& duoc d thi biéu dién li d6 ciia dao dong didu hoa x = 3cos (27” - tj trén doan [0;27]

nhu sau:
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x4
3

-
[ T ¢
iy \ T \ \ . an 2 ,
b) - V61 A=3cm va (pz—z thay vao phuong trinh 1i d x:Acos[7-t+(p) ta co:
x=3cos 2—ﬂ-t—£ =3cos 1—2—ﬂ- =3sin 2—ﬂ~t
T 2 2 T T
. . (27 )
+=0 thi x:3s1n(7-0j:3s1n020
-t:Zthi x =3sin 2z T =3sin£=3;
4 T 4 2
-tzzthix:3sin 2_7z£ =3sinz=0;
2 T 2
-z‘=£ thi x =3sin 2—7[3—T :3sin3—”:—3;
4 T 4 2
. . (27 .
-t:Tth1x=3sm(7-Tj=3sm27r=0.
- V& d thi biéu dién li d6 cta dao dong diéu hoa x =3sin [27” : zj trén doan [0;277]:
, \ A . 2 , T 1A
Xét ham s0 x =3sin 7,t cochukila T.
Ta v& dd thi ham sb x=3sin(27”-tj trén doan [0;7'] theo bang sau:
0 T T 3T T
4 2 4
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0

x =3sin (2—”tj
T

3

0

-3

0

Bang cach dich chuyén d6 thi ham sé x = 3sin (27” : t} trén doan [0; 7] song song vdi truc hoanh

sang phai theo doan c6 d6 dai T, ta s€ nhan duogc dd thi ham s& x =3sin (277[ . tj trén doan [7T';27]

Tir d6 ta v& duoc dd thi biéu dién li d6 cta dao dong diéu hoa x =3sin (27” : t] trén doan [0;27]

nhu sau:

x4
3

M Q
i
<
-

L=}

c)-Véi A=3cm va ¢ =§ thay vao phuong trinh 1i 40 x = Acos (27” 1+ (p} ta co:

2 s 27 b
x=3cos| —-t+— |=-3cos| 7 —| —-t+— | |=-3cos
T 2 T 2 2

+=0 thi x=—3sin(27ﬂ-0j=—3sin0=0

-t=Z thi x =-3sin 2—”2 :—3sin£:—3;
4 T

4

-t=Z thi x =—-3sin 2—7[2 =-3sinz =0;
2 T

-t=3—T thi x =—-3sin
4 T

2

27 3T

)

2

=-3sin—=3;

¢+=T thi x:—3sin(27ﬂ.Tj:—3sin27r:O

- V& @6 thi biéu dién li do cua dao dong diéu hoa x = —3sin (2?” . tj trén doan [0;27]:

ool
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D6 thi ham s6 x =—3sin (%’Hj 1a hinh d6i xtmg v&i do thi ham s6 x = 3sin (27” : tj qua truc

hoanh:

N

x=-3sin| =1 |
77 )

Y S

Loi giai
Vi hinh anh mit cit song nudc gidng voi do thi ciia ham lugng gidc y =sinx
Cau 75: Lidd s(cm) cua mot con lic ddng hd theo thoi gian ¢ (gidy) duoc cho boi ham sb s =2cos 7t .

Duya vao do thi cia ham s cosin, hiy xac dinh ¢ cac thoi diém ¢ nao trong 1 gidy dau thi li do s
nam trong doan [—1;1](cm).

Hinh 6

(Theo https://www.britannica.com/sciencel simple-harmonic-motion)
Loi gidi

Trong 3 gidy dau, 0<¢<3 nén 0< 7t <37
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Dua vao do thi ham sb cosin, ta théy coswt=1khi nt=0 va nt=2x
Vay con ldc ¢6 li @6 10n nhat tai cac thoi diém 1 =0 vat=2

Cau 76: Trong Dia li, phép chiéu hinh try dugc st dung dé vé& mot ban dd phéng nhu trong Hinh 9. Trén
ban d6 phang liy duong xich dao lam truc hoanh va kinh tuyén 0" lam truc tung. Khi d6 tung do

ctia mot diém c6 vi do ¢ (=90 < ¢ < 90) duoc cho bai ham sé y = 20tan (% (pj (cm) . Stt dung

d6 thi ham s6 tang, hiy cho biét nhitng diém ¢ vi d6 ndo nam cach xich dao khong qua 20cm
trén ban do.

:;; WY 200 W0t W0 40t
= TRV

Nguén % TT1
sang [3FJ~)

Hinh 9

(Theo https://geologyscience.com/geology/types-of-maps/)
Giai

Vi diém ndm cach xich dao khong qua 20c¢m trén ban do nén ta c6 —20< y<20.

Khi d6 —20 <20tan igp <20 hay —1<tan igp <l1.
180 180

Tacd —90 < @ <90 khi va chi khi ——<—(p
2 1807 2

Xét d6 thi ham sé y = tan x trén khoang (—— —j (Hinh 10).

y=tanx,

[ETE

Hinh 10
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Cau 77:

Cau 78:

L s ) ... T T s
Tathay —1<tan| —¢@ |<1 khivachikhi ——<—@<— hay 45<p<45.
Y (180¢j 4 180774 ™ 4

Vay trén ban 6, cac diém cach xich dao khong qua 20cm ndm & vi d6 tir —45° dén 45°.

Khi du quay hoat dong, van toc theo phuong ngang ctia mot cabin A phu thudc vao goc lugng
giac a = (Ox,0M) theo ham sb v. =0,3sina(m/s) (Hinh 11).

Hinh 11
a) Tim gia tri 16n nhét va gia tri nho nhat ca V.

b) Dura vao d6 thi ctia ham s sin, hdy cho biét trong vong quay dau tién (0 <« <27), goc «

¢ trong cac khoang nao thi v_ tang.
Loi giai
a) Do —1<sina <1 nén —-0,3<0,3sina <0,3
Vay gia tri 16n nhat ciia v, 1a 0,3(m) va gié trj nho nhat ciia v, 1a -0,3 (m).
b) Dya vao dd thi ham s sin, ta thdy vong quay dau tién ( 0< a < 2¢), v, tang khi 7 <a <27
Khoang cach tir tim mot gudng nudc dén mit nude va ban kinh ciia gudng déu bang 3m . Xét

gau G cua gudng. Ban ddu gau G nidm & vitri 4 (Hinh 12).

¥ 3

Hinh i2

a) Viét ham sb 4 biéu dién chiéu cao (tinh bang mét) cia gau G so v6i mit nudc theo goc
a =(04,0G0).

b) Gudng nudc quay hét mdi vong trong 30 gidy. Dya vao do thi ciia ham sd sin, hiy cho biét &
céc thoi diém ¢ nao trong 1 phiit dau, khoang cach ciia gau dén mit nudc bang 1,5m.

Loi giai

- pagem
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Cau 79:

Cau 80:

a) h=3+3.sina
b) Trong 1 phut dau, gudng nudc quay duoc 2 vong. Ta cd 0< a < 4rx

Khi 2=1,5. Suy ra sina:7.

Khi dé, az%;azﬁ;a:% hoéc 0{:23?7[

Trong Hinh 13, mot chiéc may bay 4 bay & do cao 500m theo mot duong thing di ngang qua
phia trén tram quan sat 7 & mit dat. Hinh chiéu vudng goc ciia 4 1én miat dat 1a H,« 1a goc

luong gidc (Tx,TA)(O<a < ).
-l

500 m
[t |

53 H x(m)
1

Hinh 13

a) Biéu dién toa d§ x,, cta diém A trén truc Tx theo « .

b) Dua vao db thi ham sé cotang, hiy cho biét véi %< a< 2?” thi x,, nam trong khoang nao.
Lam tron két qua dén hang phan muoi.

Loi giai
a) x,, =500-cota

b) Véi %<a<%” thi _f<cota<\/§

Vay x,, €{-288,7;866}

Gia str van tc v (tinh bang litgidy) cta ludng khi trong mot chu ki ho hap (tirc 1a thoi gian tir lac
bat dau ctia mot nhip thd dén khi bat dau cua nhip tho tiép theo) ctia mot ngudi nao d6 o trang

thai nghi ngoi dugc cho bdi cong thie v =0,85 sin%t, trong d6 ¢ 14 thoi gian (tinh bang giay).

a) Hay tim thoi gian ctia mot chu ki ho hap ddy du va sé chu ki ho hap trong mot phut ctia nguoi
do.

b) Biét rang qua trinh hit vao xay ra khi v >0 va qua trinh tho ra xay ra khi v<0.

Trong khoang thoi gian tir 0 dén 5 gidy, khoang thoi diém nao thi nguoi d6 hit vao? ngudi d6 tho
ra?

Loi giai
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a) Thoi gian cta mot chu ki ho hap ddy du chinh 1a mot chu ki tudn hoan cta ham v(r)va la
2
T=""=6 (gi
pu (giay)

3

Ta c6: 1 phut = 60 giay.

Do d0, s6 chu ki ho hip trong mot phit ciia ngudi d6 1a 6_60 =10 (chu ki).
b) Ta co: v=0.855in%t
. . Tt . 7t
- v<0 khi 0.8551n?>0<:>sm?>0
Ma —ISsin%tSI voi moi x € R. Do do, 0<sin%tﬁl
) .7t . Tt
- v<0 khi 0.8551n?<0<351n?<0
Ma —lﬁsin%tﬁl voimoi x e R. Do do, —lésin%t<0
" , . Tt
Voit €(0;3) tacd 0<sm?£1

. . 7t
Voi te(3;5] tacd —1< s1n% <0
Vay trong khoang thoi gian tir 0 dén 5 gidy, khoang thoi diém sau 0 gidy dén trudc 3 gidy thi
ngudi d6 hit vao va khoang thoi diém sau 3 gidy dén 5 gidy thi nguoi d6 tho ra.

Céu 81: Trong Vat li, ta biét rang phuong trinh tong quat cia mot vat dao dong diéu hoa cho bdi cong
thirc x(f) = Acos(wt + @) , trong d6 ¢ 1a thoi diém (tinh bang gidy), x(¢) 1a 1i 6 cua vat tai thoi
diém ¢, A 1a bién d6 dao dong (A4 > 0), ot + ¢ 1a pha ctia dao dong tai thoi diém ¢ va ¢ €[-7; 7]

2\ X 2
la pha ban dau ctia dao dong. Dao dong di€u hoa nay c6 chu ki T = il (ttrc 1a khoang thoi gian
@

dé vat thyc hién mdt dao dong toan phé‘ln).
Gia str mot vat dao dong diéu hoa theo phuong trinh x(¢) = —Scos4xt(cm).

a) Hiy x4c dinh bién do va pha ban dau cta dao dong.

b) Tinh pha ctia dao dong tai thoi diém ¢ =2 (gidy). Hoi trong khoang thoi gian 2 gidy, vat thuc
hién dugc bao nhiéu dao dong toan phan?

Loi giai

a) Ta co: —5cos4rt =5cos(4rnt+ 7).

Page 46
Swu tdm va bién soan



CHUYEN DPE I - TOAN — 11 — HAM SO LUONG GIAC VA PHUONG TRINH LUONG GIAC

Cau 82:

Cau 83:

Khi d6 vat dao dong diéu hoa theo phuong trinh x(7) = Scos(4xt + 7)(cm) véi bién 6 dao dong
la 4 =5>0 va pha ban dau ciia dao dong la p =7 .

b) Pha ctia dao dong tai thoi diém ¢ =2 (gidy) 1a ot +@=472+7=97.

I 2r 2 1 . :
Dao dong dieu hoa co chukila 7 = il 4—” = 5 =0.5, c6 nghia la khoang thoi gian dé vat thuc
@ Vs

hién mot dao dong toan phan 14 0,5 gidy. Do do, trong khoang thoi gian 2 gidy, vat thuc hién
dugc 2:0,5=4 dao dong toan phan.

Gia st khi mot con song bién di qua mot cai coc & ngoai khoi, chiéu cao cta nudc duge mo hinh
r 1ot 1A £ T , \ 2A ; M . A .
hod bdi ham s6 A(t) =90cos (Etj , trong d6 A(t) 1a do cao tinh bang centimét trén myuc nudc

bién trung binh tai thoi diém ¢ giay.
a) Tim chu ki cua séng.

b) Tim chiéu cao cia song, tirc 1a khoang cach theo phuong thang dimg giita day va dinh cua
song.
Loi giai
S s 2r A
a) Chukicuasongla T = —~ 20 (giay).

10

b) Chiéu cao ctia song tirc 1a chiéu cao ctia nude dat dugc trong mot chu ki dao dong.
Ta c6: h(20) =90 cos(%x 20) =90(cm).

Vay chi€u cao cua song 1a 90 cm.

Do sau A(m) ciia muc nude & mot cang bién vao thoi diém ¢ (gid) sau khi thuy triéu 1én 1an dau
tién trong ngay dugc tinh xap xi boi cong thic A(f) =0,8c0s0,5¢+4 .

(Theo https://noc.ac.uk/files/documents/business/an-introduction-to-tidalmodelling.pdf)
a) Do sdu clia nudc vao thoi diém ¢ =2 1a bao nhiéu mét?

b) Mot con tau can muc nude sau ti thiéu 3,6m dé co thé di chuyén ra vao cang an toan. Dya
vao d6 thi ciia ham s cosin, hiy cho biét trong vong 12 tiéng sau khi thuy triéu 1én lan dau tién,
& nhiing thoi diém ¢ nao tau co thé ha thuy. Lam tron két qua dén hang phan tram.

Loi giai
a) Tai thoi diém 7=2. Ta cé: h(r) =0,8-cos(0,5-2)+4 = 4,43(m)
b)

Dua vao dd thi ham sd cos:

Nhiing thoi diém tau khong thé ha thuy 1a khi 0,8c0s0,5¢+4 < 3,6 < cos 0,5t < -0,5

@2%<0,5t<47”@4,19<t<8,38
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Cau 84:

Cau 85:

Vay thoi didm tau c6 thé ha thuy 14 (0;4,19) U (8,38;12)

Mot con lic 10 xo dao dong diéu hoa quanh vi tri can bang theo phuong trinh y = 25sin4zt & d6

y duoc duge tinh bang centimét con thoi gian ¢ dugc tinh bang giay.

1 1 |{
i £ §
S e

z < T

= -

r % - y>0
e S
Vi tri .1-"<°
can béng

a) Tim chu ki dao dong ctia con lic 10 xo.
b) Tim tan s6 dao dong cuia con lic, tirc 1a s6 1an dao dong trong mot giy.

¢) Tim khoang cach gitra diém cao nhat va thap nhat cua con lac.

Loi giai
\ 4 . A \ , . . 2 1 . " ) .
a) Hdm s0 y =25sin47x¢ tuan hoan voi chu ki 7 = P Suy ra chu ki dao dong cua con lac
V4

10 xo (trc 1a khoang thoi gian d€ con lac thyc hién dugc mot dao dong toan phan) 1a 7' = 5 giay.

. | = . i
b) Vi chu ki dao dong ctia con lac 1a 7' = 5 gidy nén trong 1 gidy con lac thyc hién duoc 2 dao
., . 1
dong, tirc 1a tan so dao dong ctia con lac la f = T =2Hz.

¢) Vi phuong trinh dao dong cta con lic 1a y=25sin4z¢, nén bién d6 dao dong cia no 1a

A =25cm . Tir d6, khoang cach gitra diém cao nhat va diém thap nhét ctia con lic 13 24 =50cm

Hing ngay, Mit Troi chiéu sang, bong ciia mot toa chung cu cao 40m in trén mat dat, do dai

bong ciia toa nha nay dugc tinh bing cong thire S(¢) = 40

V4
cot—t¢
12

& d6 S dugce tinh bang mét, con ¢ 1a s6 gio tinh tir 6 gio sang.

a) Tim do dai bong ciia toa nha tai cac thoi diém 8 gid sang, 12 gid trua, 2 gio chiéu va 5 gid 45

phiit chidu.

b) Tai thoi diém nao thi d6 dai bong cuia tod nha bang chiéu cao toa nha?

¢) Bong toa nha s& nhu thé nao khi thoi gian tién dan dén 6 gio t6i?

Loi giai

a) - Tai thoi diém 8 gid sdng ta c6 1 =8—6=2. Vay do dai bong cia toa nha tai thoi diém 8 gid
7

cot| —-2
12

séng 1a S(2) = 40 = 40/3(m).
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Cau 86:

- Tai thoi diém 12 gid truata cé £ =12—6=6. Vay do dai bong ciia toa nha tai thoi diém 12 gio
cot z. 6)
12

Tai thoi diém 12 gio trua, Mat Troi chiéu thrfmg ding tir trén dau Xuéng nén toan bd toa nha duogc

trua 13 S(6) = 40 =0(m).

chiéu xudng moéng ciia toa nha.
- Tai thoi diém 2 gid chidu ta c6 ¢t =14—6=8. Vay do dai bong cia toa nha tai thoi diém 2 gio

cot(%-Sj‘ =%(m).

chiéu 1a S(8) =40

- Tai thoi diém 5 gid 45 chiéu t6i, ta c¢6 ¢ = (17 +%) —6= ?. Vay d6 dai bong ciia toa nha tai

thoi diém 5 gior 45 chidu t6i 1a S(?j = 4o‘cot(%-?j

Q

59,86(m).

b) Do dai bong ciia toa nha bang chiéu cao toa nha khi

S(t) = 40 < 40

T
cot—t
12

40 cot =4l t=tZ v kr >t =23+ 12k(k € Z).
12 12 4

Vi 0<7<12 nén =3 hodc r =9, tic 1a tai thoi diém 9 gid sang hodc 3 gio chiéu thi bong cua
toa nha dai bang chiéu cao ciia toa nha.

PRI N ST P sy As s oA T , T
¢) Khi thoi gian tién dan dén 6 gio to1 thi 1 — 12, vi vay Et — 7, do do cotEt — —oo. Nhu
vdy, bong ctia toa nha sé tién ra vo cung.

Hai song am c6 phuong trinh 1an luot 13
f,(t)=Csinawt vaf,(t) = Csin(ot + o).

Hai song nay giao thoa v6i nhau tao ra mot 4m két hop c6 phuong trinh
f@®)=f,)+ f,(t)=Csinwt + Csin(wt + «).
a) St dung cong thic cong chi ra rang ham f(¢f) co thé viét duoc dudi dang
f(t)=Asinowt + Becoswt , 6 36 A, B 1a hai hiang sé phu thudc vao « .
b) Khi C=10 va a= %, hay tim bién d6 va pha ban du ciia song am két hop, tirc 14 tim hai
hing s k va ¢ sao cho f(t)=ksin(wt+ ).
Loi giai
a) Taco f()=fi()+ f,(1)
=Csinwt + Csin(wt + o) = Csin ot + C(sin ot cos & + cos wt sin ).

Vay f(@t)=C(+cosa)sinwt + Csina cos wt = Asin ot + B cos wt voi
A=C(l4+cosa),B=Csinc.
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Cau 87:

Cau 88:

b)Khi C=10 va a=%,tacc’>
1) :lOsina)t+105in(a)t+§j :IO-ZSin[a)t+%jcos%: IOx/gsin(a)t+%j.

Viy bién do va pha ban dau ctia séng am két hop 1an luot 1a £ = 104/3 va Q= %

Phuong trinh dao dong diéu hoa ctua mot vit tai thoi diém ¢ gidy duoc cho béi cong thic
x(t) = Acos(wt + @), trong d6 x(¢)(cm) 1a 1i do cua vat tai thoi diém ¢ gidy, 4 1a bién do dao
dong (4>0) va ¢ e[-;x] 1a pha ban ddu cua dao dong.

Xét hai dao dong diéu hoa c6 phuong trinh lan luot 1a:
T T T T
=3 —l+— : 1)=3 —l—— .
x,(?) 005(4 3j(cm) va x, () 005(4 6j(cm)

a) Xac dinh phuong trinh ciia dao dong tong hop x(¢) = x,(1)+x,().
b) Tim bién d6 va pha ban déu cua dao dong tong hop trén.
Loi giai

T T T T
a)Tacod x(¢)=x,(¢)+x,(¢)=3cos| —t+— |+3cos| —t——
) x(1) xl() x, (1) [4 3j (4 6)

T 7 T 7 T T T T

el B [y e Rl B [y

Gt le-e) GedHed)
=3.2cos

Ccos
2

b
=6co0Ss 2 6 coslz3\/§cos £t+£ .
2 2 4 12

Vay phuong trinh ciia dao dong tong hop 1a x(¢) = 342 cos (%t + %j .

b) Dao dong tong hop trén cé bién do 1a 4 = 32 cm va pha ban dau 1a ¢ = % .

Huyét ap 1a 4p luc méu can thiét tac dong 1én thanh dong mach nham dwa mau di nudi dudng cac
mo trong co thé. Nho luc co bop cua tim va strc can cia dong mach ma huyét ap duoc tao ra. Gia
str huyét ap ctia mot ngudi thay doi theo thoi gian duge cho boi cong thuc:

p(t) =120+15cos1507¢, trong 46 p(¢) 1a huyét ap tinh theo don vi mmHg (milimét thuy ngan)

va thoi gian ¢ tinh theo don vi phut.
a) Ching minh p(f) 13 mot ham s6 tudn hoan.

b) Huyét ap cao nhét va huyét ap thap nhat 1an luot duoc goi 1a huyét ap tAm thu va huyét ap tam
truong. Tim chi sb huyét 4p ctia nguoi d6, biét rang chi s6 huyét ap duoc viét 13 huyét ap tAm
thu/huyét 4p tam truong.

Loi giai
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a) Ham s6 p(f) c6 tip xac dinh 13 R. Véi moi teR, ta cb ti% eR va
p(t+%j =120+15co0s(1507z¢ +277) =120 +15cos 1507t = p(t).

Do d6 p(¢) 1a mot ham sd tuan hoan.

b) Vi =1<c0s1507z7 <1 véimoi € R nén 105< p(r) <135 voimoi teR.

Vay chi s6 huyét ap ctia ngudi d6 1a 135/105.

A A A, 2:R A A \ \ T re ; M \
Cau 89: Mot chat diém dao dong di€u hoa theo phuong trinh s =3sin (Etj voi s tinh bang cm va ¢
tinh bang gidy. Dua vao d thi ctia ham sé sin, hdy xac dinh & cac thoi diém ¢ nao trong 4 gidy
3 3
dauthi s <——.
2
Loi giai

Trong 4 gidy dau, tacoé 0<¢<4, suyra 03%t£27r.

bat x = %t , khi d6 x €[0;27]. D6 thi ctia ham sb y =sinx trén doan [0;27] nhu sau:

Dua vao dd thi trén doan [0;27], ta co:

. . 1 11
sS—E khi 3smx£—é hay sinx <——, suy ra w2
2 2 2 6 6

Do d6 ZStSE.
3 3

Céau 90: Mot dao dong diéu hoa c6 phuong trinh li d6 dao dong 1a: x = A cos(wt + @), trong d6 ¢ 1a thoi

gian tinh bang gidy, 4 1a bién d6 dao dong va x 1a li d6 dao dong déu duoc tinh bang centimét,

2
@>0. Khi d6, chu ki T cua dao dong la T :—7[. Xéc dinh gid tri cua li do khi

w

r T 3T N S T A A A T A
t=0,t :Z’t :E’t :T’t =T va v€ do thi biéu dien li d0 ctia dao dong di¢u hoa trén doan
[0;27'] trong trudong hop:
a) A=3cm,p=0;
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b) 4 =3cm,(o=—£;

2
c) A=3cm,(p:£.

2
Loi gii
) , 2z

a)Khi A=3cm,p=0,tacd: x=3cos(wt)= 3cos(7tj .

Ta c6 bang xac dinh gié tri li d6 tai mot s6 thoi diém va db thi can vé & Hinh 9:

2 A I A T I
4 2 4
X 3 0 -3 |0 3

Hinh 9

b) Khi A:3cm,¢)=—£, ta co: x=3cos(wt—£)=3cos(2—”t—£).
2 2 T 2

Ta c6 bang xéc dinh gia tri i d6 tai mot sb thoi diém va do thi can vé ¢ Hinh 10:

t 0 T T r T
4 2 | 4
X 0 3 0 -3 0
XA

Ta c6 bang xac dinh gia tri li d6 tai mot s6 thoi diém va db thi can vé ¢ Hinh 11:
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Cau 91:

Cau 92:

t 0 T T ar | r1

4 | 2 4
x |0 3 |0 3 0
XA
3._
0
_3--

Hinh 11

Mot vong quay trd choi co ban kinh 57m , truc quay cach mat dat 57,5m, quay déu mdi vong

hét 15 phut. Khi vong quay quay déu, khoang cach A(m) tir mot cabin gén tai diém A4 cia vong
r /4 . . 2 . N .
quay dén mat dat dugc tinh bdi cong thie: A(¢) =57 sin (%t - %) +57,5 véi t 1a thoi gian quay

clia vong quay tinh bang phut (¢ >0) (Hinh 12).

Hinh 12
a) Tinh chu ki ctia ham s A(¢) ?
b) Khi # =0 (phut) thi khoang cach tir cabin dén mat dat bang bao nhiéu?

¢) Khi quay mot vong 1an thir nhét tinh tir thoi diém ¢ = 0 (phut), tai thoi diém nao ctia ¢ thi cabin
& vi tri cao nhat? O vi tri dat dugc chiéu cao 1a 86m ?

Loi giai
a) Vi vong quay tro choi quay mdi vong hét 15 phut nén chu ki ctia ham sb /4(¢) bang 15 phut.
b) Khi t =0 thi h=57 sin(—%} +57,5=0,5(m). Vay khi do khoang céch tur cabin dén mat dat

bang 0,5m.

¢) Khi quay mot vong, cabin & vi tri cao nhat khi sin (%t — %) =1 hay t=7,5 (phut); cabin dat
dugc chiéu cao 12 86m 1an dau tién khi 7 =5 (phat).

Mot qua dan phao duoc ban ra khoi nong phao véi van te ban dau c6 do 16n v, khong dbi. Tim
goc ban a dé qua dan phao bay xa nhit, bé qua sirc can ciia khong khi va coi qua dan phao dugc
ban ra tir mat dat.
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Cau 93:

Chon hé truc toa do cé géc toa do dat tai vi tri khau phao, truc Ox theo hudng khau phao nhu
hinh bén. Khi d6, theo Vat i, ta biét rang quy dao cta qua dan phéo c6 dang dudng parabol co

phuong trinh (véi g 1 gia tdc trong truong) y = 2_—g2x2 +xtan o .
2v, cos” a
-g 5 . vé sin2«a
Cho y =0 ta dugc ——=5—x" +xtana=0,suyra x=0 hodc x=——.
2v, cos” a g
2 .
Yo sin2a

Qua dan tiép dat khi x =
g

2 .3 2
vy sin2a v,

Taco x= <% d4u bang xay ra khi sin2a =1.
g

Giai phuong trinh sin 2« =1, ta duoc a:£+k7z,keZ.Do OSaS% nén a:% hay a =45°

Vay qua dan phdo s& bay xa nhét khi goc bin bing 45°.

Khi Mit Tring quay quanh Trai Dat, mat ddi dién voi Trai Dat thuong chi duge Mit Troi chiéu
sang mot phan. Cac pha ctia Mt Trang mo ta mac do phan bé mit ciia nd duge Mit Troi chiéu
sang. Khi goc gitra Mt Troi, Trai Dat va Mat Trang 1a a(0° <a< 360°) thi ti 16 F cua phan
Mit Tring duogc chiéu sang cho boi cong thire

1
F=—({1-cosa).
2( )
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_______ _Mat Trang
' L Mat Troi
A ; .

'\ Trai Dat /
\ it

(Theo trang usno.navy.mil).
Xéc dinh goc a tuong ung véi cac pha sau cua Mét Trang:
a) F'=0 (trang moi);
b) F =0,25 (tring ludi liém);
¢) F =0,5 (tring ban nguyét ddu thang hodc tring ban nguyét cubi thang);
d) F =1 (trang tron).
Loi giai

a) Voi F'=0,taco %(l—cosa):0<:>cosa:1<:>a:k27z,keZ.

b) V6i F =0,25,tacod %(l—cosa):0,25<:>cosa=
<:>cosa=cos£<:>a:%+k27r hodc az—%+k27r(keZ)
c) Véi F=0,5,taco %(l—cosa)=0.5<:>cosa:0<:>a=%+k7z(keZ).

d) Voi F=1,taco %(l—cosa)=1<:>cosa=—l<:>a=7r+k27r,keZ.

Céau 94: Mot qua dan phio dugc bin ra khoi nong phao voi van tée ban dau v, =500m /s hop voi phuong
ngang mot goc « . Trong Vat li, ta biét ring, néu bo qua sirc can cua khong khi va coi qua dan
-8

—=_—x’+xtana
2v,cos” a

duogc ban ra tir mat dat thi quy dao ciia qua dan tuan theo phuong trinh y =

,0d0 2=9,8m/s” 1a gia toc trong trudng.
a) Tinh theo gbc ban @ tam xa ma qua dan dat téi (ttrc 1a khoang cach tir vi tri ban dén diém qua
dan cham dat).

b) Tim goc ban a dé qua dan trang myc tiéu cach vi ti dat khau phao 22000 .
¢) Tim goc bin o dé qua dan dat dg cao lon nht.

Loi giai
Vi v, =500m/s,g =9,8m/s” nén ta co6 phuong trinh quy dao cua qua dan la

—49
2500000 cos’ «

-9.8

= > > X’ +xtana
2x500° cos” a

y x> +xtana hay y =
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-49
2500000 cos” a

a) Qua dan cham dat khi y =0, khi d6 y = x’ +xtana

-49
<:>x( 5 x+tana)=0
2500000cos” &

2500000 cos” a x tan o
49
2500000 cos a sin
49
1250000sin 2
49

<x=0 v x=

<Sx=0 v x=

=Sx=0v x=

Loai x = 0 (dan phao chua dugc bén).

Vay tim xa ma qua dan dat téi 1a x = 1250032s1n 2 (m).

b) bé qua dan trang muc ti€u cach vi tri dat khéu phdo 22000m thi x =22000m .

o 122200008022 _ 57000 = sin 20 = 2>

Khi &
625

9

Goi ﬁe{—fﬁ} 1a goc thoa man ﬁ:%. Khi d6 ta cé: sin 2a =sin B
S 2a=LF+k2x hoac 2a=n—f+k2xn(k €Z)

B

o a=2+kr hoic :%—§+k7r(keZ)

¢) Ham s6 y= —49 5 x? +xtan e 1a mot ham s bac hai co dd thi 1a mot parabol co toa
2500000co0s” &
do dinh /(x,;y,) 1a
b tan o 1250000 cos & sin &
.X[ == =
2 5, M 49
250000 cos” «
-49 1250000 cossina )’ 1250000 cos & sin &
J’1:f(x1)= 7 + tan @
2500000 co0s” o 49 49
M. 1250000 cos a sin
=
Hay 49 »
~625000sin” o
Y1 49
)
Do d6, d6 cao 16n nhit ciia qua dan la y_ = %

_ 625000sin’ < 625000

- dau "=" xdy ra khi sin’a =1 hay a =90".
49 49

Taco y
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Cau 95:

Cau 96:

Nhu vy goc ban o =90 thi qua dan dat d6 cao 16n nhét.

Gia stir mot vat dao dong diéu hoa xung quanh vi tri can bang theo phuong trinh

x=2cos(51—£j
6

O day, thoi gian ¢ tinh bang gidy va quing dudng x tinh bang centimét. Hay cho biét trong
khoang thoi gian tir 0 dén 6 gidy, vat di qua vi tri cin bang bao nhiéu lan?

Loi giai

Vi tri cAn bang cua vat dao dong diéu hoa 1a vi tri vat dimg yén, khi d6 x =0, ta co

2cos(5t—£j20<:>cos(5t—£j:0
6 6

<:>51—£=£+k,keZc>t=2—ﬁ+k£,keZ
6 2 15 5

Trong khoang thoi gian tir 0 dén 6 gidy, tirc 1a 0<7<6 hay

0<2Z jFcpes 2ap 20227
15 5 3

kY4
Vi keZ nén k € {0;1;2;3;4;5;6;7;8}.
Vay trong khoang thoi gian tir 0 dén 6 gidy, vat di qua vi tri can bang 9 lan.
Trong hinh bén, khi ban dap xe dap quay, bong M cua dau truc quay dao dong trén mit dat
quanh diém O theo phuong trinh s =17 cos 5zt v6i s(cm) 1a toa d6 cia diém M trén truc Ox

va ¢ (gidy) 1a thoi gian ban dap quay. Lam cach nao dé xac dinh duoc cac thoi diém ma tai do
d6 dai bong OM bang 10cm ?

| & -
0 r__?“‘ M x(cm)
bong

Loi giai
Do dai bong OM bang 10em khi s =10 hodc s=-10.
Khi s =10. Taco: 17cos5xt =10
Khi s =10. Taco: 17cos5zt =-10

T d6, ta c6 thé xac dinh duge cac thoi diém ¢
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Cau 97:

Cau 98:

| CHUONG |

HAM SO LUQNG GIAC
VA PHUONG TRINH LUQONG GIAC

Phuong trinh chuyén dong ctia bong dau truc ban dap 13 x =17 cos Szt(cm) véi ¢ duoc do bang
gidy. Xac dinh cac thoi diém ¢ ma tai d6 do dai bong | x| vira bang 10cm . Lam tron két qua dén
hang phan mudi.
Loi giai

Taco |x|=10

<|17cos5xt =10

< 17cosdnt =10 v17cosSxt =-10

el7cos5xt=10

S 5nt=0,94+k2rn,keZ v Sxt=-0,94+ k27, k€ Z

< t=0,06+0,4k,keZ v t=-0,06+0,4k,k € Z

el7cosSxt=-10

SSnt=22+k2rn,keZ v Sxt=-2,2+k2r,k € Z

<t=0,14+0,4k,keZ v t=-0,14+0,4k, k€ Z

Trong Hinh 9, khi duogc kéo ra khéi vi tri cAn bang & diém O va budng tay, luc dan hoi cta 10 xo
khién vat 4 gin & dau cia 1o xo dao dong quanh O. Toa dd s(cm) cua A trén truc Ox vao thoi

diém ¢ (gidy) sau khi budng tay duoc xac dinh bdi cong thirc s = IOsin(IOt +%j . Vao cac thoi

didm nao thi s =53 cm ?

A

R

H00080 > ¢

5 0
Hinh 9

=

(Theo https://ww.britannica.com/science/simple-harmonic-motion)

Loi giai
Khi: s =-53 thi IOSin(IOt +%) =53

-

< sin 10t+£ =—
2 2

106+ =ik kel v 10t+%:ﬂ—%+k27r,kez

<:>t=_—1 lk,kEZVt=L+lk,k€Z
12 5 12 5
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Céau 99: Trong Hinh 10, ngon dén trén hai ding H cach bd bién yy mot khoang HO =1km . Pén xoay
nguoc chiéu kim dong ho véi tée do %md /s va chiéu hai ludng anh sang vé hai phia d6i dién

nhau. Khi dén xoay, diém M ma ludng anh sang cua hai ding roi vao bd bién chuyén dong doc
theo bo.

H
:._3(}_-_50
1 km

1 km

N

3" | bd bién

Hinh 10
(Theo https://www.mnhs.org/splitrock/learn/technology)
a) Ban dau ludng sang trung v6i duong thing HO . Viét ham s biéu thi toa do ¥, cua diém M
trén truc Oy theo thoi gian ¢.
b) Ngoi nha N nam trén bd bién véi toa 46 y, = —1(km). Xac dinh cac thoi diém ¢ ma dén hai
dang chiéu vao ngdi nha.

Loi gidi

T
a) Y, = tanﬁt

b) Khi y, =1 tacé tan"t=—1 2t = sk kel o t=2110k ke
10 10 4 2

Céu 100: Mot vé tinh nhan tao bay quanh Trai Dét theo mot quy dao 1a duong elip (Hinh 33). Do cao
h(km) cta vé tinh so véi bé mat Trai Pat duoc xac dinh bai cong thie h=550+450 cos%t

(Ngudn: Dai s6 va Giai tich 11 Nang cao, NXBGD Viét Nam, 2021), trong d6 ¢ 1a thoi gian tinh
bang phut ké tir [uc vé tinh bay vao quy dao. Tai thoi diém ¢ bang bao nhiéu thi vé tinh cach mat

dat 1000 km; 250 km;100 km 2

Vé tinh

Hinh 33

Loi giai
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- Pé vé tinh cach mat dat 1000 km thi 550+ 450 cos%t =1000

= 45000511‘ =450 & cosit =1
50 50

o Zit=k2n(keZ,t>0)
50

o=k 22 100k (k € Z)
V4

Vay tai cac thoi diém ¢ =100k (voi keZ,t>0) (phut) ké tir lac vé tinh bay vao quy dao thi v¢
tinh cach mat dat 1000 km .

- Pé vé tinh cach mit dit 250 km thi 550+ 450 cos%t =250

 450c0s 1 = —300 <> cos ot =2
50 50 3
T tx234k27
RN (keZ,t>0)
L tn=23+k27
50

(Dung méy tinh cam tay (chuyén vé ché d¢ "radian") bam lién tiép EEE ta

duoc két qua gan dang 1a 2,3)

z£+100k

7?15 (k € Z,t > 0)
t ~——=+100k
T

t

. 11 .
Vay tai cac thoi diém ¢ = i—S +100k (vé6i k € Z,t > 0) (phut) ké tir lac vé tinh bay vao quy dao
b1

thi vé tinh cach mat dat 250 km .

- Pé vé tinh cach mit dt 100 km thi 550+ 450 cos%t ~100

& 450c0s 2=t = —450
50

T
< cos—t=-1
50

@%t=ﬁ+k2ﬂ(keZ,t20).
& t=50+100k (k € Z}

Vay tai cac thoi diém ¢ =50+100k (v6i k € Z,t >0) (phit) ké tir liic vé tinh bay vao quy dao
thi vé tinh cdch mat dat 100 km .
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Cau 101:

Cau 102:

Trén thyc t€, c6 nhiéu bai todn dan dén viéc gidi mot trong cac phuong trinh c6 dang:
sinx =m,cosx =m,tanx =m,cotx =m, trong d6 x la an s0, m 1a sO thuc cho trudc. Cac

phuong trinh d6 1a cac phuong trinh lugng gidc co ban.

A A 1s 1a A X A in "
Mot cay cau co dang cung AB cia do thi hamso y=4,2- cosg va dugc mo ta trong hé truc toa

do voi don vi truc 1a mét nhu & Hinh 38.
VA

A= | o= B
. 1 o 4
Hinh 38

=y

Mot sa lan chd khoi hang hoa duoc xép thanh hinh hdp chit nhat voi do cao 3m so v6i muc nudce
song sao cho sa lan c¢6 thé di qua dugc gdm cau. Chimg minh rang chiéu rong cua khdi hang hoa
d6 phai nho hon 12,5 m.

Loi giai

V6i moi diém M nam trén mat cau, khodng cach tr diem M dén mat nude tuong Gng voi gia
tri tung do y cuadiem M .

Xét phuong trinh: 4,2-cos£:3<:>cos£=§. Do xe[-4r;4r] nén iE —E;£ )
8 8 7 8 2 2
5
Khi d6, ta co: cos§=7<:>§zi0,775,suyra §<O,78<:>|x|< 6,24 .

Do sa lan c6 thé di qua dwoc gidm cAu nén chiéu rong cua khéi hang hoa 1a:
2|x| <12,48 <12,5(m) .
Sb gid c6 anh sang mat troi ctia mot thanh phd 4 & vi dd 40° Béc trong ngdy thtr ¢ cia mot nim
khong nhuan dugc cho boi ham s d(¢) = 3sin [é(r —80)} +12 voi teZ va 0<t<365.
(Nguén: Dai s6 va Giai tich 11 Néng cao, NXBGD Viét Nam, 2020)
a) Thanh phd A c6 ding 12 gid c¢6 anh sang mat troi vao ngdy nio trong nim?
b) Vao ngay nio trong ndm thi thanh phé 4 c6 dung 9 gio 6 anh sang mat troi?
¢) Vo ngay nao trong nam thi thanh phd 4 c6 dung 15 gid c¢6 anh sang mit troi?

Loi giai

a) Pé thanh phd 4 c6 dang 12 gio co anh sang mat troi thi:
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. T
3sin| — (1 —80) |+12=12
182
& sin| Z—(t-80) |=0
182

T
& ——(t-80)=kn(keZ
g (80 =kr(keZ)

& 1-80=182k(k € Z)
&1 =80+182k(k € Z).

Do teZ va 0<¢ <365 nén ta co:

keZ keZ
=
0<80+182k <365 —-80 <182k <285

keZ

Rt <k ef0;1
A0 g 2 kel
91 182

V61 k=0 thi r=80+182.0=80;
Véi k=1 thi r=80+182-1=262

Vay thanh phd 4 c6 ding 12 gid c6 anh sang mit trdi vao ngay thir 80 va ngay thir 262 trong
nam.

b) Bé thanh phd A c6 ding 9 gid ¢ anh sang mit troi thi:
(7
3sin| — (¢t —-80) [+12=9
182
& sin| 2 (t—-80) | =1
182

T T
©——(-80)=—=+k2r(keZ
o (80 =-ZHk2r(keZ)

< t—80=-91+364k (k € Z)
o t=-114364k (k€ Z)

Do teZ va 0<¢ <365 néntaco:

keZ kel
b=
0<—-11+364k <365 11<364k <376

keZ
<911 <94<:>k=1
364 91

V6i k=1 thi t=-11+364.1=353.
Vay thanh phd A c6 ding 9 gid ¢6 anh sang mit troi vao ngay thir 353 trong nam.

¢) Bé thanh phd 4 c6 dung 15 gid c¢6 anh sang mit troi thi:
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. T
3sin| — (1 —80) |+12=15
182
o sin| 2 (¢-80) | =1
182

T Vs
= —(-80)=—+k2n(keZ
182( ) 5 ( )

& t—-80=91+364k (k € Z)
& t=171+364k (k € Z)

Do teZ va 0<¢ <365 nén ta co:

keZ keZ
=
0<171+364k <365 —171< 364k <194

kel
= = k=0
I 97
364 182

Vo6i k=0 thi r=171+364.0=171.
Vay thanh phé 4 c6 dung 15 gio c6 anh sang mit troi vao ngay thir 171 trong nam.

Céu 103: Hoi Lim (tinh Bic Ninh) duoc t6 chtrc vao mua xuan thudng cé trd choi danh du. Khi ngudi choi
du nhun déu, cay du s& dua ngudi choi du dao dong quanh vi tri can bang (Hinh 39). Nghién ctru
tro choi nay, ngudi ta thdy khoang cach A(m) tir vi tri nguoi choi du dén vi tri can bang duoc

biéu dién qua thoi gian ¢ (s) (véi ¢>0) bdi hé thuc 7 =|d | voi d =3cos {% (2¢ —1)} , trong do

ta quy udc d >0 khi vi tri can bang ¢ phia sau lung nguoi choi du va d <0 trong trudng hop
nguoc lai (Nguén: Dai s6 va Giai tich 11 Nang cao, NXBGD Viét Nam, 2020). Vao thoi gian ¢
nao thi khoang cach 4 1a 3m;0m?

Vi tri can bing

Hinh 39

Loi giai

« Bé khoang cach A(m) tir vi tri ngudi choi du dén vi tri cAn bang 1a 3 m thi:
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Cau 104:

3cos [%(21‘ — 1)}‘ =3

Vs
3cos[£(2t—1)]=3 008{3(21—1)}:1
& 3 o
3c0s[5 (2] =3 cos[%(%—l)}:—l
[z
S -h=kox N
< <~ 2t—1=3+6k
%(2t—1)=7r+k27z -
_2t=6k+1 t—3k+l
P T 2(keZ)
_t_ * t=3k+2
Do t >0,k €Z nén k €{0;1;2;...}
relt 1B, 1 .7 13
Khi d@é 2’2727 eted—;2;—:5—:8;...¢.
2 2 2
t€{2;5;8;...}

13

Vay te l;2;1;5;—
27727772

;85 ) (giay) thi khoang cach h1a 3m.

« Dé khoang cach h(m) tir vi tri nguoi choi du dén vi tri can bang 1a 0m thi:

3cos[%(2t—l)}‘ 0o 3co{§(2t—l)} -0
@co{ﬁ(zt—l)}:0©£(2z—1)=1+kn
3 3 2
o Z@-D=Fikre2-1=>13%k
3 2 2

<:>2t=§+3k<:>t=§+§k.
4 2

Do t20,keZ nén ke{0;1;2;...} ,khido ¢ e é;E;E;... .
4 4 4
Vay te{%;%;%;..} (gidy) thi khoang cach 4 1a Om .

Hing ngay, muc nudc cua mot con kénh 1én xuong theo thuy triéu. Do sau A(m) cua myc nude

trong kénh tinh theo thoi gian ¢ (gid) trong mdt ngdy (0<t<24) cho bsi céng thuc
h=3cos (%t + lj +12 (Ngudn: Dai s6 va Giai tich 11 Nang cao, NXBGD Viét Nam, 2021). Tim

t dé do sau cua muc nudc la:
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a) 15m;
b) 9m;
¢) 10,5m.
Loi gii

a) Dbé d6 sau cua muc nude 1a 15m thi:
7t Tt
h=3cos| —+1 |[+12=15<cos| —+1 |=1
6 6
7t 6
<:>Z+1:k27z(keZ)<:>t:——+12k(keZ)
V4

Do O£t<24nén0£—£+12k<24
V4

<::>££12k<24+£<:;>L£k<2+L
V4 V4 2 2

Ma k € Z nén k € {1;2}.

Véi k=1 thi t=—2112.1~10,09 (gio):
T

Voi k=2 thi t=—2 412222200 (i),
VA

Vay lac 10,09 gio va 22,09 gid thi myuc nude ¢6 do sau la 15 m.

b) Pé d6 sau ctia muc nude 1a 9m thi:
7t 7t
h=3cos(—+1 +12=9<:>cos(—+1 =-1
6 6
mt 6
<:>?+1:7r+k27r(keZ)<:>t=6——+l2k(keZ)
V4
Do 0<7<24 nén OS6—£+12k<24

T

<:>—6+££12k<18+£

w T
<:>_1+L£k<§+L
2 2rx 2 2r

Ma k eZ nén k € {0;1}.

Véi k=0 thi t= 6—é+12.0 ~ 4,09 (gio);
Vs
. . 6 "
V6i k=1thi t=6-—+12.1216,09 (gi0).
Vs
Vay luc 4,09 gio va 16,09 gio thi myc nudce cd do sau la 9 m.

¢) Bé do sau ctia muc nudc la 10,5 m thi:
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Cau 105:

h :3cos(%t+lj+l2:10,5

wt ) 1
& cos| —+1 |=——
&)

ﬂ—t+1:2—ﬂ+k2ﬂ

o |6 32 (keZ)
ﬂ—t+1:——7[+k27r
L 6 3

r=4-S 0k
=N ”6 (keZ)
t=—-4-—+12k(2)

T

-Do 0<¢<24 nén (1) taco: 0S4—£+12k<24
/4

<:>—4+££12k<20+E
i T

<:>—1+Lsk<§+L
3 2x 3 2«

Ma k eZ nén k € {0;1}.

Vi k=0 thi £ =4-2412.0~2,09 (giv):
T

Vi k=1 thi t=4-24+12.1~14,0 (gi0).
T

-Do 0<¢<24 nén tr (2) ta co: O£—4—£+12k<24

Vs
<:>4+2312k<28+£<:>1+L£/’c<1+L
T T 3 2rx 3 2«

Ma keZ nén k e{l;2}.

Voi k=1 thi 1 =—4-2412.126,09 (gio):
T

Voi k=2 thi t=—4-21122~18,09 (gio).
T

Vay lac 2,09 gio, 6,09 gio, 14,09 gio va 18,09 gio thi muc nudce c6 do sau la 10,5 m.

A A 1t 1 £ X A a A
Mot cay cau c6 dang cung OA cua d6 thi ham s6 y =4,8- Sll’lg va dugc mo ta trong h¢ truc toa

do voi don vi truc 1a mét nhu & Hinh 40.

Swu tdm va bién soan
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¥

0‘ A X

Hinh 40
a) Gia su chiéu rong cua con song la d¢ dai doan thang OA4 . Tim chi€u rdng do6 (lam tron két qua
dén hang phan muoi).

b) Mot sa lan ché khéi hang hoa dugc xép thanh hinh hdp chir nhat v6i d6 cao 3,6m so voi muc

nudc song sao cho sa lan c6 thé di qua duoc gdm cau. Ching minh rang chiéu rong ctia khbi hang
hoa do6 phai nhé hon 13,1 m .

(Ngudn: https://shutterstock.com)

¢) Mot sa lan khéc ciing chd khéi hang hoa duoc xép thanh hinh hdp chir nhat voi chiéu rong cua
khéi hang hoa d6 1a 9m sao cho sa lan c6 thé di qua dugc gdm cau. Chimg minh rang chiéu cao
ctia khéi hang hoa d6 phai nho hon 4,3m.

Loi giai

a) Hai vitri O va A4 1a hai vi tri chan cAu, tai hai vi tri nay taco: y=0

@4,8.sing=o@sing=0@§=lm(ke2)@x=9kn(keZ)

Quan sat do thi ta théy, dd thi ham s6 y = 4,8~sing cat truc hoanh tai diém O va 4 lién tiép
nhau véi x>0.

Xét k=0,taco x,=0;

Xét k=1,tacd x,=9r7.

Ma x, =0 nén day la hoanh d¢ cua O, do d6 x, =97 la hoanh d¢ cua diém 4.

Khidéo O4=97~28,3.

Vay chiéu rong ciia con séng xap xi 28,3 m.

b) Do sa lan ¢6 do cao 3,6 m so v&i muc nude song nén khi sa lan di qua gam cau thi ung voi
y=3,6.
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~ 0,848+ k2

O | =

<:>4,8.sing:3,6 @singz— &
~7—0,848+ k27w

O | =

x~7,632+18kx
(keZ)

=
x~97—-7,632+18krx

Xét k=0, tacd x, ~7,632;x, ~20,642.

R . X , croge \ \ A A A o~ 2A FE X . X
Ta bicu dien cac gia tri x vura tim dugc trén hé truc toa do v€ do6 thi ham s6 y =4,8- sm§ nhu

sau:
. X
v=4,8.51n—
' 9
11 V=30
3,6 . !
I |
I I
| B' I I | 'C I
OI 76323 ' om 20,642 or A

Khi do6 dé sa lan c6 thé di qua dugc gam cau thi khoi hang héa c6 d6 cao 3,6 m phai co chiéu

rong nhé hon d¢ dai doan th::ing BC trén hinh v¢.

Ma BC ~20,642-7,632=13,01(m) <13,1(m).

Vay chiéu rong cua khdi hang hoa d6 phai nhé hon 13,1m.

¢) Gia sir sa lan cho khéi hang dugc mé ta boi hinh chir nhat MNPQ
vA

Khi d6 QP =9;04=28,3 va 00 = PA.
Ma 0Q + QP+ PA=04= 00+9+00 ~28,3= 00 ~ 9,65

. 9,65

Khidé v, :4,8-sin%”:4,8-sin%z4,8-sm ~4,22(m) <4,3(m).

Vay dé sa lan c6 thé di qua dwoc gam cau thi chiéu cao cta khdi hang hoa d6 phai nho hon 4,3

m.
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Céu 106: Cho van téc v(cm/s) cta mot con lic don theo thoi gian ¢ (gidy) dugce cho bai cong thirc

v:—3sin(l,5t+%j.

(Theo https://www.britannica.com/science/simple-harmonic-motion)
Xéc dinh cdc thoi diém ¢ ma tai do:
a) Van tdc con lac dat gia tri 16n nhat;
b) Van tdc con lic bf?mg ,S5cm/s .
Loi giai

a) Van tdc con lac dat gia tri 1on nhét khi sin (I,St +%) =-1

L5t 5= s ponkelet= M ke
3 2 9 3

b) Khi v=1,5 Ta co:

sin 1,51+£ =_—1
3 2

@1,5”%:%"%27{,1{62 v 1,5t+%:%+k2ﬂ,kez

et ey = ke
9 ' 3 33

Cau 107: Huyét ap 1a ap luc can thiét tac dong 1én thanh ciia dong mach dé dua méau tir tim dén nuoi dudng
cac mo trong co thé. Huyét ap dugc tao ra do luc co bép cia co tim va sirc can cia thanh dong
mach. M&i 1an tim dap, huyét 4p clia chung ta ting rdi giam gitta cic nhip. Huyét 4p t6i da va
huyét ap t6i thiéu dugc goi twong tmg 13 huyét ap tdm thu va tdm truong. Chi sé huyét ap cta
chung ta dugc viét 1a huyét 4p tAm thu/huyét ap tdm trwong. Chi s6 huyét ap 120/80 1a binh
thuong. Gia st huyét 4p cia mot ngudi nao d6 dwoc moé hinh hod bdi ham s
p(t)=115+25sin(160x¢),
trong 46 p(¢) 1a huyét ap tinh theo don vi mmHg (milimét thuy ngan) va thoi gian ¢ tinh theo
phut.

a) Tim chu ki ciia ham s§ p(?).

b) Tim s nhip tim mdi phut.

¢) Tim chi sb huyét 4p. So sanh huyét 4p ciia ngudi ndy voi huyét ap binh thuong.
Loi giai

a) Chu ki cia ham sé p(¢)1a T 2 L
160z 80

N 1
b) Thoi gian gitra hai lan timdép 1a 7' = 20 (phut)
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Cau 108:

. x 1
S6 nhip tim moi phut 1a 1 :% =80 nhip.

¢) Taco: —1<sin(1607¢) <1 véi moi r e R
< —25<25sin(1607¢) <25 véimoi t e R
& 115+(-25) < 115+25sin(1607¢) <115+ 25 véimoi £ e R

< 90< p(r) <140 véimoi t e R

. . . 140 . ; . s
Do do, chi s6 huyét ap cua nguoi nay la %Vé chi s0 huyét &p ctia ngudi ndy cao hon mirc binh
thuong.

Khi mét tia sang truyén tir khong khi vao mit nudc thi mot phan tia sang bi phan xa trén bé mat,
ph?m con lai bi khuc xa nhu trong Hinh.

S S
R
o 1AL LA A o Ll A L1 (. SIni
Goc téi 1 lién hé véi goe khuce xa » boi Pinh luat khuc xa anh sing —— = —=.
sinr  n
1

O day, n, va n, tuong ung la chiét suat ciia moi truong 1 (khong khi) va méi trudng 2 (nude).
Cho biét goc t6i i =50°, hdy tinh goc khic xa, biét rang chiét suit ctia khong khi bang 1 con
chiét suit cua nude 1a 1,33.

Loi giai

.. .. o . sini n
Theo bairata co: i =50 ,nl =1,n2 =1,33, thay vao —l =2 ta duoc:
sinr  n,

sin30 133 prxp - sinr - 0)
sinr 1
. sin 50
=sinr =
1.33

< sinr = 0,57597 (Thoa man)

& sinrr sin(35°10' )

& r=3510 +4k360° v r~180" —3510 + k360" (k € Z)
< r=3510 +k360° v r~14450 + k360 (k € Z)

Ma 0 <r<90 nénr=~3510.
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Cau 109:

Vay goc khuc xa #3510 .

Mot chiéc gu(‘A)ng nudce c¢o6 dang hinh tron ban kinh 2,5 m; truc ciia n6 dat cach mat nudc 2m
(hinh bén). Khi guong quay déu, khoang cach A (mét) tinh tir mot chiéc gau gan tai diém A4 trén

R . ) 1
guong dén mat nudc la 7= y| trong d6 y =2+2,5sin Zﬂ(x—zj

v6i x 1a thoi gian quay ctia gudng (x > 0), tinh bang phit; ta quy udc rang y > 0 khi giu & trén

mat nude va y <0 khi gau ¢ dudi mat nudce.

Mo phdéng gudng nudc

a) Khi nao chiéc gau 6 vi tri cao nhat? Thap nhat?
b) Chiéc gau cach mat nude 2 mét 1an dau tién khi nao?

Loi giai

a) VilSsinZn(x—ijSl nén —2,5£2,5sin27r(x—%j£2,5 va do do ta co
—O,5=2—2,532+2,55in27z(x—ij£2+2,5=4,5Vxe]R.

Ao ey J4 o . 1 1 T 1
Suy ra, gau ¢ vi tri cao nhat khi sin27z x—Z =127 x—z :E+k27r<:>x:§+k(keZ).

5 . e s iR 35 ,
Vay gau ¢ vi tri cao nhat tai cac thoi diém g phut.

N | =

Tuong tw, giu & vi tri thap nhat khi
. 1 1 V4
sin2z| x—— |=-1< 27| x—— |=——+k2r < x=k(k € 7).
4 4 2
Viy gau & vi tri thdp nhét tai cac thoi diém 0,1,2,3,... phit.
b) Gau cach mat nude 2m khi 2+2,5sin 27r(x—%j =2

& sin 2w x—l =027 x—l =k7r<:>x=l+k(keZ).
4 4 4 2

< A A r = 7 A A LN . o3 A 1 ,
Vay chiéc gau cdch mdt nudc 2m lan dau tién tai thoi diém x = 2 phut.
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Cau 110:

Cau 111:

S6 gior ¢6 anh sang mat trdi cia mot thanh phd 4 trong ngay thir ¢ (& ddy ¢ 1a sb ngay tinh tir
ngidy 1 thang giéng) ctia mdt nim khong nhuin dugc md hinh hoa boi ham sb

L(t)= 12+2,83sin(32?ﬁ5(t—80)] ,teZ va0<t<365.

a) Vao ngdy nao trong ndm thi thanh phé 4 co it gid 4nh sang mat troi nhat?

b) Vao ngay nao trong ndm thi thanh phd 4 c6 nhiéu gio 4nh sing mat troi nhat?
¢) Vao ngay nao trong nam thi thanh phé 4 c¢6 khoang 10 gid anh sang mat troi?

Loi giai

Vi —1 <sin| 22 (t-80) | <1 nén —2.83 < 2.83sin| 2% (r—80) | <2.83. do do
365 365

9,17=12-2,83< 12+2,83sin(%(f—80)j <12+2,83=14,83Vt e R.
a) Ngay thanh phd 4 c6 it gid 4nh sang mat troi nhat Gmg véi

sin| 25 (1-80) | = -1 X (1-80) =~ v k2r = 1 =— P 1 365k (k < Z).
365 365 2 4

45
Vi 0<¢<365 nén k=1,suyrat= _T+365 =353,75. Nhu vay, vao ngay thu 353 cua nam,
ttrc 1a khoang ngay 20 thang 12 thi thanh phd 4 s& c6 it gio anh sang mat troi nhat.

b) Ngay thanh phd 4 c6 nhiéu gid anh sang mat troi nhat ing véi
sin| 22 (1-80) |21 2 (1-80) = Et k27 5 1 = 171,25+ 365k(k < Z).
365 365 2

Vi 0<t<365 nén k=0,suyra t=171,25. Nhu vy, vao ngay thi 171 ctia nam, trc 1a khoang
ngay 20 thang 6 thi thanh phd A s& c6 nhiéu gid anh sing mat troi nhat.

¢) Thanh phd 4 c6 khoang 10 gid anh sang mit trdi trong ngay néu

27
—(t—80)~=-0,78+ k27
_200 | 365

12+2,83sin[2—ﬂ(t—80)} 10 sin{z—ﬂ(t—SO)} -
365 365 283

27 (1-80)~3,93+k2x
365

t ~ 34,69 + 365k
Tur do ta dugc (keZ). Vi 0<t<365 nén k=0 suy ra t=34,69 hoac
t ~308,30+365k

t =308,30. Nhu vay, vao khoang ngay thtr 34 cua nam, tirc 1a ngay 3 thang 2 va ngay thir 308

ctia nam, tirc 12 ngay 4 thang 11 thanh phd 4 s& ¢ 10 gid anh sang mat troi.

Huyét ap 1a ap luc can thiét tic dong 1én thanh cta dong mach dé dwa méau tir tim dén nudi dudng
cac mo trong co thé. Huyét ap dugce tao ra do luc co bop ciia co tim va sirc can ctia thanh dong
mach. Mdi lan tim déap, huyét 4p cta chung ta ting rdi giam giita cac nhip. Huyét ap toi da va
huyét 4p tdi thiéu goi 1a huyét ap tdm thu va tim truong, twong tng. Chi sé huyét ap cua chung
ta duoc viét 1 tam thu/tAm truong. Chi s6 huyét 4p 120/80 1a binh thudng. Gia sir mot ngudi nao
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d6 c6 nhip tim 1a 70 1an trén phat va huyét 4p cua ngudi d6 dugc mé hinh hoa bsi ham sd
P(1) =100+ 20sin (%th
& do P(t) 1a huyét ap tinh theo don vi mmHg (milimét thuy ngan) va thoi gian ¢ tinh theo gidy.
a) Trong khoang tir 0 dén 1 gidy, hdy xac dinh s 1an huyét ap 1a 100mmHyg .

b) Trong khoang tir 0 dén 1 gidy, hiy xac dinh s6 lan huyét ap 1a 120mmHg .
Loi giai

a) Huyét ap 1a 100mmHg khi

P(t)=100<:>100+20sin(7Tﬁt)=100<:> sin(%”zj=0@7T”t=kn©t=¥(k62).

XétO<t<1c>0<¥<l<:>0<k<%<:>ke{l;2} vikeZ.

Vay trong khoang tir 0 dén 1 gidy, c6 2 1an huyét ap 1a 100 mmHg.
b) Huyét ap 1a 120mmHg khi

P(t) =120<:>100+205in(7?ﬂtj=120c>sin(7Tﬂt)=1<:>7Tﬂt =§+k27r @t:%+%(k e 7).

Xét0<t<1<:>0<i+%<1<:>—l<k<£<:>k=0VikeZ.
14 7 4 12

Vay trong khoang tir 0 dén 1 gidy, ¢6 1 1an huyét ap 1a 120 mmHg.

Cau 112: Theo Dinh luat khic xa anh sang, khi mot tia sang duogc chiéu t6i mat phan céch gitta hai moi

\ A A A Lo . A SINT RN N , A
truong trong sudt khong dong chat thi ti s6 ——, vé1 i 1a goc téi va r 1a goc khuc xa, 1a mot
sinr

hing s6 phu thudc vao chiét suat cua hai moi trudong. Biét rang khi goc toi 1a 45  thi goc khic

xa bang 30". Khi goc téi1a 60 thi goc khic xa 1a bao nhiéu?

S
i
/
-
R
N’
Lam tron két qua dén hang phan tram.
Loi giai
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Cau 113:

Cau 114:

Cau 115:

sin 45 _ sin 60 nén sinr — sin 60 sin 30 :ﬁ' Suy ra r:37,76°.

Vi . o . . o
sin 30 sin r sin 45 4

Mot qua bong duge ném xién mot goc o (0° <a< 900) tir mat dat véi toe do v, (m/s). Khoang
cach theo phuong ngang tir vi tri ban ddu cua qua bong dén vi tri bong cham dit dugc tinh boi
Vs sin2a

10

a) Tinh khoang cach d khi bong dugc ném di véi tée d6 ban dau 10m /s va goc ném 1a 30° so

cong thie d =

vo1 phuong ngang.

b) Néu tdc do ban dau ctia bong 1a 10m /s thi can ném bong v6i goc bao nhiéu do dé khoang
cach d 1a Sm?

Loi giai
a) d =53 ~8,66(m);
2 .
b) d=5©%=5@10sin2a=5<:>sin2a=%

< 2a =30 hoidc 2 =150" < a =15 hodc a =75 .

Chiéu cao h(m) ctia mot cabin trén vong quay vao thoi diém ¢ gidy sau khi bat dau chuyén dong

dugc cho bdi cong thure A(¢) =30+ 20sin (%t + %) .

a) Cabin dat do cao tdi da 13 bao nhiéu?

b) Sau bao nhiéu gidy thi cabin dat d6 cao 40m lan déau tién?
Loi giai

a) 50m;

b) 12,5 gidy.

Van tdc v,(cm/s) cua con lic don thtr nhat va van toc v,(cm/s) cua con lic don thtr hai theo

thoi gian ¢ (gidy) dugc cho boi cac cong thuc:

V() =—4 cos(%+%j va v, (f) = 2sin (2t +%j Xac dinh cac thoi didm ¢ ma tai do:

a) Van tdc ctia con lic don thir nhat bang 2cm/ s ;
b) Van tdc ctia con lic don thir nhat gip hai 1an van tdc ctia con lic don thit hai.
Loi giai

a) t=5§+k3ﬂ,keN va l=%+k3ﬂ',k€N;

b) t=19—ﬁ+k3—”,keN va t=13—7[+k3—7[,keN.
16 2 32 4
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Cau 116:

Cau 117:

H6i Lim (tinh Bic Ninh) dugc t6 chirc vao mua xuan thuong co tro choi danh du. Khi nguoi choi
du nhtin déu, cay du s& dwa ngudi choi du dao dong quanh vi tri can bang (Hinh 14). Nghién ctru
tro choi nay, ngudi ta thdy khoang cach A(m) tir vi tri nguoi choi du dén vi tri can bang duoc

biéu dién qua thoi gian #(s) (v6i £>0) boi hé thie h=|d | voi d =3cos [% (2t —l)} , trong do

ta quy udc d >0 khi vi tri can bang ¢ phia sau lung nguoi choi du va d <0 trong trudng hop
nguoc lai. Vao thoi gian ¢ nao thi khoang cach 4 1a 3m;0m?

Vi tri can bang

Giai

Do —lécos[%(%—l)}ﬁl nén —3£3c0s[%(2t—1)}£3 hay —3<d <3.Do d6, 05d |<3.

Vay  h=3  khi  |d|=3 hay cos{%(%—l)}:ilasin{%(%—l)}:O

1+3k

@%(Zt—l):kﬂcn: v6i  keZ,k>=0,h=0  khi  |d|=0  hay
A T T
cos| —2t-1) |=0=—2t-1)=—+knx
[3( )} 3( )2

5+ 6k
St=

voi keZ,k>0.

Muc nudc cao nhét tai mot cang bién 1a 16m khi thuy triéu 1én cao va sau 12 gio khi thiy triéu
xudng thap thi myc nudc thap nhit 13 10m . D6 thi ¢ Hinh 15m6 ta sy thay doi chiéu cao cua
muc nudc tai cang trong vong 24 gid tinh tir lic nira dém.
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: —
0 12 24 ' (h)
Hinh 15
Biét chiéu cao ciia muc nudc A(m) theo thoi gian #(h)(0<t<24) dugc cho boi cong thic

Vs . X .
h=m+acos (Etj voi m,a 1a cac so thue duong cho trude.

a) Tim m,a.
b) Tim thoi diém trong ngay khi chiéu cao ctia myc nude 1a 11,5m.
Loi giai

A 5 ; A, 1 . T \ Je A, 1.3 .
a) Chicu cao cua myc nudc cao nhat 1a m+a khi cos (Etj =1 va thap nhat bang m—a khi

a=3.

T o m+a=16 m=13
cos| —t |=—1. Theo gia thiét, ta co: =
12 m—a=10

b) Tu cau a ta c6 cong thirc: A=13+3cos (%tj Do chiéu cao cua muc nude 1a 11,5m nén

13+3cos zt =11,5 < cos lt :_l
12 12

2
/4 2
12t 3 th2x t =8+24k
= (keZ)s (keZ).
/4 2 t =-8+24k
—t=——+k2x
12 3

Ung v6i hai thoi diém trong ngay ta c6 7 =8 (h) va 1 =16 (h).

Céu 118: Mot chat diém chuyén dong déu theo chiéu ngugc chiéu kim dong ho trén dudng tron ban kinh
5¢m . Khoang cach h(cm) tir chat diém dén truc hoanh duoc tinh theo cong thic 4= y|, trong

dé y=asin (%t] v6i ¢ 1a thoi gian chuyén dong ctia chat diém tinh bang gidy (¢ >0) va chat

diém bét dau chuyén dong tir vi tri 4 (Hinh 16).
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y A

h

=Y

Hinh 16
a) Chat diém chuyén dong mot vong hét bao nhiéu gidy?
b) Tim gié tri cua a.

¢) Tim thoi diém sao cho chat diém & vi tri c6 & =2,5cm va nam phia dudi truc hoanh trong mot

vong quay dau tién.

Loi giai
a) Xét A =0 hay asin(%tj:Ocn‘:Sk véi keZ va k>0.

Ta nhan théy, tlr thoi diém ban dau, ¢t sau 5 giay, khoang céach tu chit diém dén truc hoanh lai
bang 0. Suy ra sau mdi 5 gidy, chit diém chuyén dong dugc nira vong. Vay chat diém chuyén
dong mot vong hét 10 giay.

b) Do chat diém chuyén dong mot vong hét 10 gidy nén khi ¢ =2,5 gidy thi chat diém chuyén

dong dugc mot phén tr vong theo chiéu duong, suy ra tai f=2,5 ta co

y=|y|:h:5<:>asin(%%j:5<:>a:5,

\ 1A . A . .| T \ A, 3:3A N e \
c) Tur két qua cau b, ta cod: y=5sin (gtj .Do h=2,5¢m va chat diém nam ¢ dudi truc hoanh

nén y=-2,5.Véi y=-2,5,taco:

5sin £t =-2,5<sin £t :—l
5 5 2

Ty Zogar | =200k
6 6

5 =
T T 35+ 60k
5 6

(k7).

. _r 35 55
Vi vong quay dau tién thi 0<7<10, do do6 t:?t:Z'

s 1R 35 .. T N Ty S X
Vay tai thoi diém t:? giay, t:Z gidy thi chat diém o vi tri c6 A =2,5c¢m va nam ¢ dudi

truc hoanh.
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Cau 119:

Cau 120:

Cau 121:

Trong Hinh 9, khi duogc kéo ra khoi vi tri can bang & diém O va budng tay, luc dan hoi cta 10 xo
khién vat 4 gan & dau cia 1o xo dao dong quanh O. Toa dd s(cm) ctia A trén truc Ox vao thoi

diém ¢ (gidy) sau khi budng tay duoc xac dinh boi cong thic s = IOSin[IOt + %j . Vao cac thoi

diém nao thi s = —5\/§ cm?

A

e s ele

HO00006M >

Khi: s =—5+/3 thi 105in(10t+%j - 53

—3

<> sin 10t+Z =—
2 2

<:>10t+%=%+k27[,keZ v 10t+%=ﬂ—%+k27[,kez

<:>t=_—1+lk,keZ v I:L+lk,keZ
12 5 12 5

Do séu h(m) cua muc nude & mot cang bién vao thoi diém ¢ (gio) sau khi thuy tridu 1én 1an dau
tién trong ngay duoc tinh xap xi boi cong thic 4(¢) =0,8c0s 0,57 +4 .

(Theo https://noc.ac.uk/files/documents/business/an-introduction-to-tidalmodelling.pdf)
a) Do sdu clia nudc vao thoi diém ¢ =2 1a bao nhiéu mét?

b) Mot con tau can muyc nude sdu t6i thiéu 3,6m dé c6 thé di chuyén ra vao cang an toan. Dua
vao d0 thi ctia ham 6 cosin, hdy cho biét trong vong 12 tiéng sau khi thuy triéu 1én lan dau tién,
& nhitng thoi diém ¢ ndo tau c6 thé ha thuy. Lam tron két qua dén hang phan tram.

Loi giai
a) Tai thoi diém 7 =2. Ta co: h(t) = 0,8-cos(0,5-2) +4 = 4,43(m)
b)
Dua vao dd thi ham sd cos:

Nhiing thoi diém tau khong thé ha thuy 1a khi 0,8c0s0,5¢+4 < 3,6 < cos0,5¢ <—0,5
@27”<0,5t<4?”@4,19<t<8,38

Vay thoi diém tau co thé ha thuy 1a (0;4,19)U(8,38;12)
Cho van téc v(cm/s) cia mot con lic don theo thoi gian ¢ (gidy) dugce cho boi cong thirc

v:—3sin(1,5t+%j.
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Cau 122:

(Theo https://www.britannica.com/science/simple-harmonic-motion)
Xac dinh c4c thoi diém ¢ ma tai do:

a) Van tdc con lic dat gia tri lon nhét;

b) Vén tdc con lic bang 1,5¢m /s .

Loi giai
a) Van tdc con lic dat gia tri 16n nhét khi sin[l,St +%) =-1

L5t 5T s ponkel eot= ke
3 2 9 '3

b) Khi v=1,5 Ta co:
sin(1,5t+£j:_—1
3) 2
@1,5t+§=%”+k27z,kez v 1,51+%=%+k2ﬁ,keZ

1= i hen = ke
9 3 3003

Trong Hinh 1, cdy xanh 4B nam trén duong xich dao dugc trong vudng goc v6i mat dat va co
chiéu cao 5m . Bong cia cdy 1a BE. Vao ngdy xuan phan va ha phan, diém E di chuyén trén
duong théng Bx . Goc thién dinh 6, =(AB, AE) phu thudc vao vi tri cia Mat Troi va thay doi

theo thoi gian trong ngay theo cong thirc 6, (¢) = %(r —12)rad

v6i ¢ 1a thoi gian trong ngay (theo don vi gio, 6 <t <18).

(Theo https://www.sciencedirect.com/topics/engineering/solar-hour-angle)
a) Viét ham sb biéu dién toa do cua diém E trén truc Bx theo ¢.

b) Dya vao do thi ham sé tang, hiy xac dinh cac thoi diém ma tai 6 bong cay phi qua vi tri
twong rao N biét N nam trén truc Bx véi toa d6 1a xy =—4(m). Lam tron két qua dén hang

phan muoi.

Page 22
Swu tdm va bién soan



CHUYEN DPE I - TOAN — 11 — HAM SO LUONG GIAC VA PHUONG TRINH LUONG GIAC

T
a =5tan— (¢ —12
) X 12( )

b)Do 6<¢<18 nén —= <= (t-12) <>
2 12 2

Dua vao db thi ham tan:

Bong cay phu qua tuong rao khi x, <4 < tan%(t -12)< -4

@%(t—12)<—0,67<:>t<9,4

Vay thoi diém bong cay phi qua hang rao 13 6 <7 <9,4

Céu 123: Gudng nude (hay con goi 13 con nude) khong chi 1a cong cu phuc vu san xuit nong nghiép, ma

da tré thanh hinh anh quen thudc cta ban lang va 1a mot nét vin hoa dic trung ctia déng bao dan
toc mién nai phia Bic.

Mot chiée guéng nudc c6 dang hinh tron ban kinh 3,5m ; truc cia n6 dat cach mat nudc 3m . Khi

gudng quay déu, khoang cach 4 (m) tir mot 6ng dung nudce gin tai mot diém cua gudng dén

mat nudc dugc tinh theo cong thuc 4 = | y|, trong d6 y =3,5sin (27Z'x —%) +3, véi x (phat) 1a

thoi gian quay cta gudng (x > 0).
a) Hay chi ra mot s6 gia tri ciia x dé dng dung nude cach mit nude 3m .
b) Hay chi ra mot s6 gia tri ciia x dé dng dung nude cach mit nude 6,5m .
Loi giai
a) Bé 6ng dung nudc cach mit nude 3m, ta cd phuong trinh:

3,55in(27zx—%j+3=3 sin(27zx—%)=0

3,55in(2ﬂx—%j+3 -3 )
3,5sin| 27x— 2 |[+3=-3  |3,5sin| 2zx— 2 | =——— <—1(VN)
2 2) 35
<:>27rx—%=k7z<:>x=2k+l;keZ
, 1
Vi x>0 nén mot so gia tri cua x 1a: —;i;g;z;...
4’444
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b) Bé dng dung nude cach mit nude 6,5m, ta ¢ phuong trinh: =6,5

3,5sin(27zx—%J+3

3,55in(27zx—%j+3=6,5 sm[zyrx—aj—l
= =

3,5sin| 27x—2 |+3=-6,5 | 3,5sin| 270 - | =22
2 2 3,5
<:>27rx—£=£+k27z<:>x=2k+l;keZ.
2 2
1
Vi x>0 nén mot sb gia tri cua x la: — i;é;z;...
2222

Céu 124: Mot vat dao dong diéu hoa voi phuong trinh x = 4 cos(67¢ +%) , (x tinh bang cm, t tinh bang

gidy). Xac dinh thoi diém vét qua vi tri x = 2¢m theo chiéu dwong 1an thir 2 ké tir thoi diém ban
dau.
Loi giai
1
Taco: x=2= 4cos(67rt+§) =2= cos(6zrt+%) = ) = cos% = 67rt+% = i%+k27r,k el

Vit qua vi tri x = 2 cm theo chiéu duong = 67t +% = % +k2r, ke

M0 (vi tri ban dau)

\17

M (vi tri + 2cm theo chiéu dwong)

= 6nt=—2—7[+k.2n =>t=—l+£20 voi k=1;2;3
3 9 3

A Al X A .. 2 5

Vay vatdi qua lan tht 2, ing vé1 k=2 =>t=— +§=§s

Cau 125: Mot vat dao dong diéu hoa theo phuong trinh x = -5 cos( 3 j (¢ tinh bang gidy, x tinh bang

centimét). Xac dinh céc thoi diém vat c6 1i d6 bang 2 cm.
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Loi giai

t=1,89+6m
Tacod x=2 2=-5cos| 2% | < cos| 2L =-0,4 = (n,melZ)
3 3 t=~-1,89+6n

Do t>0nén meNva neN".
tz1,89+6m(meN)

Vay vat c6 li do béng 2 cm tai céc thoi diém .
t~—1,89+6n(neN’)

Céu 126: Khi Mat Trang quay quanh Trai Dat, mit dbi dién voi Trai Dat thuong chi duge Mit Troi chiéu
sang mot phan. Cac pha ctia Mt Trang mo ta muc do phan bé mit ctia nd duge Mat Troi chiéu

sing. Khi goc gita Mat Tror, Trai Dat va Mat Trang 1a o(0" < <360°) thi ti 1¢ F ciia phan

. 1
Mit Trang duoc chiéu sang cho bdi cong thitc F = 5(1 —cosa ). Xac dinh goc o tuwong tmg vGi

cac pha sau cua Mat Trang:
a) FF =0 (trang moi).
b) F=0,25 (trang ludi liém).
¢) F=0,5 (tring ban nguyét dau thang hoic tring ban nguyét cudi thang).
d) F =1 (trang tron).
U _Mat Trang

# LY
o L)

Mat Troi
&

L il
L-~"
LY QS g

. Trai Dat /
% “‘

b -
.. -
i m

Loi giai

1

a) Véi F=0,tacod E(l—cosa):0<:>cosa=1<:>a=k27z,keZ.
. ! 1
b) Vbi F =0,25,taco E(l—cosa)=0,25<:>cosa=5
<:>cosa=c0s%c>a=%+k27z hoac a=—%+k27r(keZ)
1

c) Véi F=0,5,taco E(l—cosa)=0.5c>cosa:0c>a=%+k7z(keZ).

1
d) V6i F=1,tacod 5(l—cosa)=1c>cosa=—1c>a=7z+k27z,keZ.

Cau 127: Toa chung cu The Landmar tai Thanh Phé HO Chi Minh tai thoi diém nam 2022 1a ngoi nha choc

troi cao nhit Viét Nam va Dong Nam A, véi chiéu cao 461m ciing 81 ting. Hang ngay, Mit Troi
chiéu sang, bong ctia mot tod chung cu cao461m in trén mat nude, do dai bong ciia toa nha nay

dugc tinh bang cong thirc S(¢) = 461 , trong d6 S duoc tinh bang mét, con ¢ 1a s6 gid

T
cot—t¢
12

tinh tr 6 gio sang.
a) Tai thoi diém nao thi do dai bong cta toa nha bang chiéu cao toa nha?
b) Bong toa nha s& nhu thé nao khi thoi gian tién dan dén 6 gio t6i?
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Loi giai
a) Do dai bong cuia toa nha bang chiéu cao toa nha khi
S(t) =461 < 461

cot%t =461<:>c0t£t=i1<:>£t=i%+k7rc>t=i3+12k(keZ).

Vi 0<7<12 nén =3 hodc =9, tic 1 tai thoi diém 9 gid sang hodc 3 gid chidu thi bong cua toa
nha dai bang chiéu cao clia toa nha.

. e . A A X ey LA 1 . . T , T n
b) Khi thoi gian tién dan dén 6 gio toi thi 1 — 12, vi vay Et — 7, do do cotEt — —oo. Nhu vay,
bong clia toa nha sé tién ra vo cung.
Céu 128: Hang ngay, muc nude ciia mot con kénh 1én xubng theo thuy triéu. Do sau 4 (m) cia myuc nude

trong kénh tinh theo thoi gian ¢ (gio) trong modt ngay (0<7<24) cho boi cong thirc

h =3cos (%t+1)+ 0,5. Tim ¢ dé do sau ctia muc nudce la 3,5m .

Loi giai

D0 sau cua muc nudce 1a 3,5m thi h=3,5

Khi do6: 3,5:3cos(%t+lj+0,5 @cos(%t+lj:1 @cos(%t+1j:cos0 @%t+l=k2ﬂ

<:>t=w;k62 .Viosr<24ne~nosM
T T

<24 0<k<2.
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Ma keZ:ke{1;2}z>t6{6(27%1);6(47:—1)}
T

T

Cau 129: Vat nang khi dugc kéo ra khai vi tri can b?mg & diém O va budng tay, luc dan hdi cua 10 xo khién
vat A4 gan & dau cua 10 xo dao dong quanh O. Toa d6 s(cm) cla A trén truc Ox vao thoi diém

t (gidy) sau khi budéng tay dugc xac dinh bdi cong thire s =10sin (1 0z + %) . Trong 2 gidy dau

tién, 6 bao nhiéu 1an vat 4 di qua vi tri s =—-5v/3cm?

-
5 ) 1
Loi giai
Ta c6: 10sin 10t+£ =—5\/§<:>sin 101+£ :_ﬁ
2 2 2
10t+£:—2—”+n27r t:—7—ﬂ+n£
o (mnel)e 6 5(m,neZ)
T Sr T V4
10t + —=—+m2rx t=—+m—
2 3 6 5
0S—7—”+n£S2 Egngﬁ
. o 6 5 6 6 ne{6,7,8...,15}
Vi t €[0;2] thi ta c6 = o
0<ZimZer | Bep [meidl2.4
6 5 6 6

Vay ¢6 15 1an vat 4 qua vi tri s =—53cm.
Céu 130: Cho vén téc v(cm/s) cia mot con lic don theo thdi gian f(gidy) duoc cho bdi cong thirc

v=-3 sin(l,St +%)(r > 0). Xac dinh céac thoi diém ¢ ma tai d6:

a) Van tdc con lac dat gia tri lon nhat;
b) Van tde con lic béng 1,5 cm/s.

Loi giai

a) v= —3sin(1,5t+§j <3(V1)
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Va —3sin(1,5z+%j:3@sin(1,5t+§j=—1@ 1,51+%:—§+k2ﬂ(keZ)

S Y4 k4_7r

t=——+k4—ﬂ;t>0<:>—7+ >0<:>k>%. Suyra ke N ={1;2;3;...}.

Vay van tdc con lic dat gia tri 16n nhét V... =3 taicac thoi diém:

t:—s—ﬂ+k4—”(keN)
9 3

b) v=1,5<:>—3sin(1,51+§]=1,5 @Sin(l,st—}-%j:—%

T 4Ar 4r 4r
L5t+—=—+m2rx t=——+m—
Rt 3 3 (m,keZ)@ 5 ? 4 3
1,51+£:—£+k27z (=2 2E
3 3 3 3
meN ={1;2;3;..}
Do ¢ >0nén .
keN={0;1;2;..}
t=—4—ﬂ+m4—ﬂ(meN*)
9 3

Vay Van toc con lac bang 1,5 cm/s tai cac thoi diém
2 4r
t=—+ k—(k eN )
3 3

Céu 131: Hoi Lim (tinh Béc Ninh) duoc t6 chirc thuong c6 trd choi danh du. Khi ngudi choi du nhun déu,
cdy du s& dua ngudi choi du dao dong quanh vi tri can bang. Nghién ctru trd choi nay, ngudi ta
thay khoang cach tir vi tri ngudi choi du dén vi tri can bang dugc biéu dién qua thoi gian #(s)

(v6i £20) boi hé thirc h=|d| véi d = 300{%(% —1)} , trong d6 ta quy udc d >0 khi vi tri can

bang & phia sau lung ngudi choi du va d <0 trong trudng hop nguogc lai. Vao thoi gian ¢ nao
thi khoang cach 4 1a 3m?

Vi tri cdn bang

Loi giai
Dé khoang cach h(m) tir vi tri nguoi choi du dén vi tri can bang 1a 3m thi:

Page 28
Swu tdm va bién soan



CHUYEN DPE I - TOAN — 11 — HAM SO LUONG GIAC VA PHUONG TRINH LUONG GIAC

3005[2(21‘—1)}:3 cos{ﬁ(%—l)}:l
3COS[£(2t—1):H =3 3 3
3

3cos[§(2t—l)}:—3 cos{%@t—l)} -1

T
F@-D=k2z 2%—1=6k 2U=6k+1 | 123+t
<~ Tlor—1=346k |2 =6k+4 " 2 (ked)
%(2;-1)27”/«27; Fmi=on P=0kES  23kg2
Do t>0,k €Z nén k €{0;1;2;...
[L1D, 713
Khi d6 272727 oted—;2,—:5—:8;...}.
2’7272
t€{2;5;8;...}
X 1 .7 13 et e :
Vay t e (5;2;5;5;?;8;..) (gidy) thi khoang cach h 1a 3m.

Cau 132: Gia st mot vat dao dong diéu hoa xung quanh vi tri cdn bang theo phuong trinh
X= 2cos(5t —%]O day, thoi gian ¢ tinh bang gidy va quang duong x tinh bang centimét. Hay

cho biét trong khoang thoi gian tir 0 dén 6 gidy, vat di qua vi tri can bang bao nhiéu lan ?
Loi giai
Tai vi tri can béng thi x=0.
2 krm

Ta ¢6 cos| 56— 2= :0<:>5t—£:£+k7r(keZ)<:>t——
6 6 2 15 5

Do 0<¢<6nén O<?—75[+k—”<6<:>—§<k<8,89 =k €{0,1,2,3,4,5,6,7,8}.

Viy ¢6 9 gia tri k, twong tmg ta c6 9 lan vat qua vi tri can bang.
Céu 133: Hang ngdy, muc nudc ctia mot con kénh 1én xudng theo thiy tridu. Do siu 4 (cm) cua muc nudc

trong kénh tinh theo thoi gian ¢ (gio) trong modt ngay (0<r<24) cho boi cong thirc
h =3cos (ﬂ+ zj +10 . Hoi vao thoi diém nao trong ngdy, muc nude cta con kénh dat d cao

16n nhat?
Loi giai

Ta c6 3cos ”—t+£ +10<13
12 3

Ma 3cos ﬂ—t+£ +10=13 < cos 1t+£ =1 ”—t+£:k27z<:>t:24k—4(keZ) nén
12 3 12 3 12 3

OS24k—4S24<:>%Sk£%:>k=l:t:20.

Vay vao thoi diém 204 trong ngdy, myuc nudc cua con kénh dat d cao 10n nhét 1a 13(cm) .
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CAu 134: S gi0 cd anh sang mat troi cua Thu do6 Ha NoOi ndm 2023 dugc cho boi cong thuc
y =3sin (%(x + 60)j +13 v6i 1< x <365 1a sb tht ty cta ngay trong nim. Ngay nao sau ddy

ctia nam 2023 thi s gid c6 anh sang mit troi cua Ha No6i 16n nhat?

Dé sb gidr co anh sang mat troi 16n nhét thi ham s y = 3sin (%(x + 60)) +13 dat gi4 tri 16n nhat.

Khi d6 sin(%(x+60))=l<:>x=30+k360,keZ. Vi 1< x<365nén ta co

1<304+4360<365«< —0,08<k<0,93=£k=0.
Do d6 x =30 ( thang dau tién ctia nam).
Céu 135: Trong hinh v& bén cdy xanh 4B nim trén dudng xach dao duogc trong vudng goc véi mat dat va
c6 chi€u cao 5 m. Béng ctia cay la BE . Vao ngay xuadn phan va ha phan, diém E di chuyén trén
dudng thang Bx Goéc thién dinh 6, = (4B, AE) phu thudc vao vi tri ciia Mt troi thay doi theo

thoi gian trong ngay theo cong thic 6, (1) = %(t —12)rad véi ¢ 1a thoi gian trong ngdy ( theo

don vi gio, 6 <t <18)

a) Viét ham sb biéu dién toa d6 cua diém E trén truc Bx theo .

b) Dua vao d6 thi ham sb tang, hiy xac dinh cac thoi diém ma tai d6 bong cdy phu qua vi tri tuong
rio N biét N nam trén truc Bx véi toa do la xy =—4 (m). Lam tron két qua dén hang phan

muoi.
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4m B E

Loi giai

a) x=AB.tan 0 < x:Stan(%(t—U)J@x:Stanf—zt

b) x, :—4<:>Stan%:—4@%z—0,67+k7r(keZ)<:>tz—2,6+12k

Do 6<t<18 nén 6<-2,6+12k<18<0,29<k<1,7.Suyra k=1=1%=9,4
Vay khoang 9 gio 25 phut thi bong cay phu qua vi tri tudng rao N

D6 thi ctia ham s6 6, = 5tan (% (t— 12))

A
es

=]

Dua vao d6 thi ham sé dé 6. =5tan (% (t- 12)] <-4 va 6<<18 suy ra cac thoi diém dé bong
cdy phu qua hang rao N 1a 6 <t<9,4.

Céu 136: S6 gio c6 anh sang mat troi cia mot thanh phé 4 & vi d6 40° Bic trong ngay thir ¢ ctia mot
nim khoéng nhuan dugc cho boi ham s6

d(t):3sin[%(t—80)}+l2,véi e va0<1<365.
a) Thanh phd 4 c6 dung 12 gio 4nh sang mit trdi vao ngdy nao trong nim?

b) Vao ngay nao trong ndm thi thanh phé 4 c6 dung 9 gid anh sang mat troi?
Loi giai
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s , . T . T
a) V6i d =12, tacd 12 =3sin| —(#—80) |+12 <> sin| —(7—-80) [=0
182 182

V4
ﬁ(1—80)—0 /=80
Tli=262"
T (1-80)=x L7
182
Viay A c6 ding 12 gid anh sang mat troi vao cac ngay thir 80 va 262 trong nam.

b) Vi d =9, tacd 9=3sin| ——(—80) |+12 < sin| ——(r-80) |=—1
182 182

L(t_g()):_ﬁ
& 182 2<:>t=353.

Vs RY/4

0=

Viay A c6 ding 9 gio anh sdng mat troi vao ngay thir 353 trong nam.
Cau 137: Khi mdt tia sang truyén tor khong khi vao mat nudc thi mot phﬁn tia sang bi phéan xa trén bé mat,
phﬁn con lai bi khtic xa nhu trong Hinh 1.26. Géc té1 i lién h¢ vdi goc khiic xa » boi dinh luét
sini  n,

khuc xa anh sang — .
sinr  n

O day, n, va n, twong tng la chiét suat cia moi truong 1 (khong khi) va méi truong 2 (nude). Cho

biét goc toi i =50°, hiy tinh goc khic xa, biét rang chiét suat ciia khong khi bang 1 con chiét

suat cua nudce la 1,33.

Loi giai
Theo Caura ta c6: i =50°n, =1,n, =1,33 thay vao ﬂ LA duoc:
sinr  n,
sin30% L33 )= sinr = 389 L 0.57507 (thoa man)
sinr 1 ,33
r~35°10"+ k360° r~35°10"+ k360°
= & (keZ)
r ~180°—-35°10"+ k360° r ~144°50' + k360°

Ma 0°<7r<90°= r~35°10
Vay goc khuc xa r» =35°10

A Ar AL A , , REE A X A o A
Cau 138: Mot cay cau c6 dang cung OA cua do thi ham so y = 4,8.sm§ va dugc mo ta trong hé truc toa

do voi don vi truc 1a mét nhu & Hinh 40.
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a) Gia sr chiéu rong ciia con soéng 1a d6 dai doan thing OA . Tim chiéu rong d6 (lam tron két qua
dén hang phan muoi).

b) Mot sa lan cho khéi hang hoa duoc xép thanh hinh hop chir nhat véi d6 cao 3,6 m so véi muc
nudc song sao cho sa lan c6 thé di qua duoc gdm cau. Ching minh rang chiéu rong ctia khbi hang
héa do6 phai nho hon 13,1 m.

¢) Mot sa lan khac ciing ché khdi hang hoa duge xép thanh hinh hop chit nhat v6i chiéu rong cia
khéi hang hoa d6 14 9 m sao cho sa lan c6 thé di qua duoc gdm cau. Ching minh rang chiéu cao
ctia khéi hang hoa d6 phai nho hon 4,3 m.

y K

0 A X

Loi giai

a) y=4,8.sing(x20).Cho y =0, ta tim dugc x =0hodc x =97 ~28,3. Vay chiéu rong con

song la 04 = 28,3(m)
. X x, =7,6+18kn
b) V6i y=3,6. Tacod 3,6=4,8.sin— <
9 x, #20,6+18km
Vay chiéu rong khdi hang cho phép khodng x, —x, ~13(m).
¢) Tai vi tri dinh cau, tacé y =y, =4,8= x~14,1. Dé si lan chd khbi hang hoa rong 9m qua

cau thi vi tri khdi hang hoa phai ¢ trong khu vic x=9,6 dén x=18,6.

e . 9,6 . 18,6
Khi do, xz9,6:>yz4,8sm?z4,2, xz18,6:>yz4,831nTz4,2<4,3.
Vay khéi hang hoéa cao t6i da khoang4,2 (m).

Cau 139: Huyét ap 1a 4p luc can thiét tac dong 1én thanh ciia dong mach dé dua méau tir tim dén nuoi dudng
cac mo trong co thé. Huyét ap dugc tao ra do luc co bép cia co tim va sirc can cia thanh dong
mach. M&i 1an tim dap, huyét 4p ciia chung ta ting rdi giam gitta cic nhip. Huyét 4p t6i da va
huyét ap tdi thiéu goi 1 huyét ap tam thu va tdm truong, twong tng. Chi sé huyét ap cta chung
ta duoc viét 1a tAm thu/tAm truong. Chi s6 huyét 4p 120/80 1a binh thuong. Gia sir mot ngudi nao
d6 c6 nhip tim 1a 70 1an trén phat va huyét ap cua ngudi d6 dugc méd hinh hoa béi ham sb

P(t) =100+20sin (%t} o do P(t) 1a huyét ap tinh theo don vi mmHg (milimét thuy ngan) va

thoi gian t tinh theo gidy.
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a) Trong khoang tir 0 dén 1 gidy, hiy xac dinh s lan huyét ap 1a 100 mmHg.
b) Trong khoang tir 0 dén 1 gidy, hiy xac dinh s6 lan huyét ap 1a 120 mmHg.
Loi giai

a) Huyét ap 1a 100mmHg khi P(¢)=100 <:>100+20$in[7%tj=100@sin(%tj=0
<:>7—7[t=k7z
3

@tz%(keZ)

Vi O<t<1<:>O<%<%<:>O<k<%<:>ke{l;2}vikeZ

Vay trong khoang tir 0 gidy dén 1 gidy c6 2 1an huyét ap 1a 100mmHg
b) Huyét 4p 1a 120mmHg khi P(f) =120 < 100+ 20sin (%”rj =120 < sin (%”zj =1

S Z vkor =24 % ke
30 2 14 7

Véi 0<t<1<:>0<i+%<1<:>_71<k<%<:>k:0 vikeZ

Vay trong khoang tir 0 gidy dén 1 gidy c6 1 1an huyét ap 1a 120mmHg .

Céu 140: Mot chiéc may bay dugc yéu ciu bay cho ha canh gan san bay quéc té Tan Son Nhit Cong thirc
d (x) =70 Sin(O, 65x)+ 150 biéu dién cho khoang cich tir may bay dén sin bay trong khoang
thoi gian x. Trong d6, d tinh bang dim va x tinh bang phut.

a) Khi may bay bt dau bay cho ha canh, x =0, né cach Tan Son Nhat bao xa?

b) Trong thoi gian 20 phut dau tién sau khi may bay bay cho ha canh, vao thoi gian x bang bao
nhiéu thi may bay cach san bay dung 100 dam?

¢) Trong khi may bay dang bay cho ha canh, c6 bao gio n6 cach san bay 70 dam hay khong? Tai
sao?

Loi giai
a) Khi mdy bay bit dau bay chd ha canh, x =0, ta c6: d(0)=70sin(0)+150=150
Vay may bay cach san bay Tan Son Nhét 150 dam.
b) May bay cach san bay dtng 100 dam, khi do:
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x~ 15,7237

~6,0572

d(x) =100 < 70sin (0,65x)+150 =100 <:>sin(0,65x):_%:> x 6T
X =90,

x ~ 18,1089

¢) Gia sir may bay cach san bay 70 dam, khi d6: d (x) =70 < 70sin(0,65x)+150 =70

< sin(0,65x) = —g <-1.
Phuong trinh vo nghiém. Do d6, khi may bay bay chd ha canh thi khong thé cach sin bay 70 dam.

Céu 141: Mot vat duoc ban 1én trén tao voi phuong ngang mot goc 6 va véi van tde ban dau v, feet/s
(xem hinh minh hoa). Néu bo qua strc can ciia khong khi, tim xa R cta vat d6 dugc cho boi ham
. 1 . . 2 g z
s0 R(0)= 3—2v§ sin26. Tim géc @ dé R dat gia tri 16n nhat.
el R
- [+ ] -

-
” ~
~

A ‘%EI

< R

Loi giai

Taco R(6)=—; sin(2¢9)£$v§.

Do d6 maxR(H):?jszg khi sin(260) =1 20 =90° < 0 =45°.

Vay voi goc @ =45° thi R dat gia tri 16n nhét.
TOAN THU'C TE LIEN QUAN PEN LUQNG GIAC
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DAY SO
CAP SO CONG - CAP SO NHAN

| CHUONG |

TOAN THU'C TE LIEN QUAN BPEN - DAY SO - CAP SO CONG - CAP SO NHAN

Caul: Goiu, la tong dién tich cac hinh vuéng c6 ¢ hang thir » trong Hinh (mdi 6 vudng nho 14 1 don
vi dién tich).

]

Hang thir |

Hang thur 2

)

Hang thir :

s

Hang thir EERlRERElERE el SRR
a) Tinh u,,u,,u,,u,.
b) Dy doan cong thirc tinh s hang tong quét cta day so (u, ).
Giai
a) u, =Lu, =8u, =27,u, =64.
b) Taco: u, =1%u, =2°;u, =3%;u, =4’ . Do 46, du doan u, =n’.

Cau2: Mot rudng bac thang co thira thap nhét (bac thi nhat) ndm & d6 cao 950m so v6i muc nude bién,
dd chénh léch gitra thira trén va thira dudi trung binh 1a 1,5m . Hoi thtra rudng ¢ bac thar 12 ¢c6

do cao la bao nhiéu mét so vo1 muc nudc bién?

Giai
Ki hi¢u u, 1a chi€u cao so v&i muc nude bién cua thira ruong ¢ bac thir n .

Khi d6, day s6 (u,) 1a mot clp s6 cong v6i u, =950 va d =1,5.

Page 1
Swu tdm va bién soan



Cau 3:

Cau 4:

Cau 5:

CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN
Tacod u, =u, +11d =950 +11.1,5=966,5 .

Vay thua rudng ¢ bac thur 12 c6 dd cao 966,5 m so véi myuc nudc bién.

Bac Tu vao lam cho mot cong ty v6i hop dong vé tién lwong mdi nam nhu sau: Nam tht nhét:
240 triéu;
Tt nam thit hai tré di: Mdi nam ting thém 12 triéu.

Tinh s6 tién lvong mdt nim cua bac Tu vao nam thi 11.

Loi giai
Goi u, 1a s6 tién lwong ctia bac Tu nhan duoc vao nim thit 7.
Khi d6, ddy s6 (u,) tao thanh cip s6 cong c6 u, =240 va d =12.
Tacod u,, =u, +10d =240+10-12=360.

Vay vao nam thu 11, s6 tién lvong mot ndm cua bac Tu 1a 360 triéu déng.

Mot rap hat c6 20 hang ghé. Hang thir nhét c6 20 ghé, s6 ghé ¢ cac hang sau déu hon sé ghé hang
ngay trudc d6 mot ghé. Cho biét rap hat da ban hét vé vai gia mdi vé 1a 60 nghin dong. Tinh tong
s6 tién vé thu duoc cua rap hat.

Loi giai

Got u, 1a s6 ghé ¢ hang th n.
Khi d6, day sb (u,) tao thanh cap sb cong v6i u, =20 va d =1.

20-[2-20+(20—1)-1]
2

Téng s6 ghé c6 trong rap hat 1a: S, = =590 (ghé).

Tong s6 tién vé thu duge 1a: 590.60000 = 35400000 (dong).

Mot loai vi khuan dugc nudi cay trong éng nghiém, ctr 20 phit lai phan doi mot lan. Néu ban
dau ¢ 200 vi khuan, tinh sb lugng vi khuan c6 trong dng nghiém sau 2 gid.

Giai
Ta c6: 2 gid =120 phat =6.20 phit. Do d0, sau 2 gid vi khudn phan d6i 6 lan.
Goi u, 1a s6 luong vi khuan c6 trong 6ng nghiém sau lan phan doi thit n—1.
Khi d6, day s6 (u,) 1a mot cép s6 nhan véi u, =200 va g =2.

Tacod u, =u,-q° =200-2° =12800.

Viy sau 2 gio, trong 6ng nghiém c6 12800 vi khuan.
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Cau 6: Bac Nam gui tiét kiém vao ngan hang 100 triéu déng v6i hinh thire 131 kép, ki han mét nam véi
13i sudt 8% / nam. Tinh s tién ca gbc va 1di bac Nam nhan duoc sau 10 nam. (Gia st 1ai suat
khong thay doi trong sudt thoi gian giri tién.)

Loi giai
Khoéang 215892500 dong.

Cau7: Mot nguoi choi nhay bungee trén mot cay cau véi mot soi diy dai 100m . Sau mbi 1an roi xudng,
nguoi choi duge kéo 1én mot quang duong c6 do dai bang 80% so voi l1an roi trudc va lai roi
xubng dung bang quing dudng vira dugc kéo 1én. Tinh tong quing duong di 1én ctia nguoi do
sau 10 1an dugc kéo 1én.

Loi giai
80(1-0,8")

Sy =————>~357,05(m).
0= 08 (m)

Cau8: Mot thap 10 ting c6 dién tich san cua tang dudi cung 1a 6144m*. Tinh dién tich mat san ting
trén cung, biét rang dién tich mat san mdi tang bang nira dién tich mat san ting ngay bén dudi.

Loi giai
1 9
uy =u,-q° =6144.(Ej =12(m*).

Cau 9: Mot khay nudce co nhiét 6 20°C duge dit vao ngin da cta ta lanh. Cho biét sau mdi gi0, nhiét
do cua nude giam di 25% . Tinh nhiét d§ khay nudc do6 sau 4 gio.

Loi giai

u;=u,-q*=20-0,75"~6,33°C.
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Cau 11:

Cau 12:

CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN

Mot vat chuyén dong déu véi van tde 20m /s . Hay viét cac sd chi quang duong (don vi: mét)
vat chuyén dong duogc lan luot trong thoi gian 1 gidy, 2 gidy, 3 gidy, 4 gidy, 5 gidy theo hang
ngang.

Loi giai

Quéng dudng vat chuyén dong duoc trong thoi gian 1 gidy la: 20.1=20 (m).
Quing dudng vat chuyén dong dugc trong thoi gian 2 gidy 1a: 20.2 = 40(m) .
Quiéng dudng vat chuyén dong dugce trong thoi gian 3 gidy 1a: 20.3 = 60(m).
Quing dudng vat chuyén dong duoc trong thoi gian 4 gidy 1a: 20.4 = 80 (m)
Quang dudng vat chuyén dong dugc trong thoi gian 5 gidy la: 20.5=100(m).

Vay cac s6 chi quang duong (don vi: mét) vat chuyén dong duoc 1an luot trong thoi gian 1 gidy,
2 giay, 3 gidy, 4 gidy, 5 gidy theo hang ngang la: 20,40, 60,80,100.

Nam 2020, sé dan ctia mot thanh phé truc thude tinh 1a khoang 500 nghin ngudi. Nguoi ta udc
tinh rang s6 dan ctia thanh phé d6 s& ting trudng véi tdc dd khoang 2% mdi nam. Khi d6 sé dan
P (nghin nguoi) cua thanh phd d6 sau n nam, ké tir nam 2020, duoc tinh bang cong thirc
P =500(1+0,02)". Hoi néu tang truong theo quy luat nhu vay thi vao nam 2030, sé dan cta
thanh phd do 1a khoang bao nhiéu nghin nguoi?

Loi giai

O day ta co n=2030-2020=10. Vay s6 dan ciia thanh phd d6 vao nam 2030 sé la
P, =500-(1,02)"° ~ 609 (nghin ngudi)

Anh Thanh vira dugc tuyén dung vao mot cong ty cong nghé, dugc cam két lvong nim dau s& 1a
200 triéu dong va lwong mdi ndm tiép theo s& duogc ting thém 25 triéu dong.
Got s, (triéu dong) 1a luong vao nam thir » ma anh Thanh lam viéc cho cong ty d6. Khi d6 ta

co: s, =200,s, =5, , +25n>2.
a) Tinh lvong cuia anh Thanh vao ndm tha 5 1am viéc cho cong ty.
b) Chirng minh (sn) 1a ddy s6 tang. Giai thich y nghia thuc té ctia két qua nay.
Loi giai
a) SO hang tong quat ctia day s6 1a: s, = 200+25(n—1) =175+25n
Luong ctia anh Thanh vao nam tha 5 1am viéc cho cong ty:175+25.5 =300 (triéu dong)
b) Taco: s,,, =175+25(n+1)=200+25n> s, suy ra (sn) 1a day s6 ting

Y nghia: Tién lwong ctia anh Thanh s& duoc ting dan hang nam
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Cau 14:

Cau 15:

CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN
Ong An giri tiét kiém 100 triéu ddng ki han 1 thang véi 13i sudt 6% mot nam theo hinh thirc tinh
1ai kép. SO tién (triéu dong) cua 6ng An thu dwoc sau n thang dugc cho bdi cong thuc

4, =1oo(1+ O’O6j .
12

a) Tim s tién 6ng An nhan duoc sau thang thtr nhat, sau thang thi hai.
b) Tim s6 tién ong An nhan dugc sau 1 nam.
Loi giai
a) SO tién 6ng An nhan dugc sau 1 thang: 4, = 100(1 +%)1 =100.5 (triéu dong)

2
S6 tién ong An nhan duoc sau 2 thang: 4, = 100(1 + %) =101.0025 (triéu ddng)

12
b) S6 tién 6ng An nhan duoc sau 1 nam: A, = 100(1+%) =106.1678 (triéu dong)

Chi Huong vay tra gop mot khoan tién 100 triéu dong va dong y tra dan 2 triéu dong mdi thang
v6i 14i suat 0,8% sd tién con lai ctia mdi thang.
Goi 4,(neN) la s6 tién con no (triéu dong) cua chi Huong sau n thang.

a) Tim 1an luot Ay, A, A4,,4;, A, A, A dé tinh s6 tién con ng cua chi Huong sau 6 thang.
b) Du doan h¢ thire truy hdi dbi véi day s6 (4, ).

Loi giai
a) Tacod: 4,=100

A4, =100+100x0.008 -2 =98.8

A, =98.84+98.8x0.008 -2 =97.59
A,=97.59+97.59x0.008 -2 =96.37
A4,=96.37+96.37x0.008—-2=95.14
A, =95.14+95.14x0.008 -2 =93.90
A, =93.90+93.90x0.008 -2 =92.65

Viy sau 6 thang sb tién chi Huong con ng 1a 92.65 triéu dong
b) Hé thirc truy héi: 4, = A4, + A4, ,x0.008—-2=1.0084, , —2 (triéu dong)

a) Goi u, la sO cham & hang thir trong Hinh 1. Dy doan cong thirc clia s6 hang tong quat cho day

s6 (u,).
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Hang thit 1 O Hang w1 0O

Hang thit2 Q) O Hang 2 HH HH

Hang thit 3 O O O Hang thit 3 @@@

Hang thit 4 O O O O Hing tui 4

Hinh | Hinh 2

b) Goi v, 1a tong dién tich ciia cac hinh t6 mau ¢ hang thir » trong Hinh 2 (mdi 6 vudng nho 1a

mét don vi dién tich). Du doén cong thirc cia s6 hang tong quat cho ddy s6 (v, ).
Loi gisi

a) S6 chdm & hang thir nhat 1a: u =1;

S6 cham & hang thi hai 1a: u, =2;

S6 chdm & hang thi ba 1a: u, = 3;

S6 cham & hang thir tu 1a: u, = 4;

Vay s6 chdm & hang thir » 1a: u,=n.

b) Dién tich ctia cac 6 mau & hang thi nhét 1a: v, =1=1°;

Dién tich cua cdc 6 mau & hang thtr hai 1a: v, =8 =2%;

Dién tich cta cdc 6 mau ¢ hang thir ba l1a: v, =27=3’;

Dién tich cua cdc 6 mau & hang tht tw 1a: v, =64 =4°;

Vay dién tich ctia cac 6 mau ¢ hang thtt # 1a: v, =n’.

Chi Mai gui tién tiét kiém vao ngan hang theo thé thirc 1di kép nhu sau: Lan dau chi giri 100 triéu
dong. Sau d6, cir hét 1 thang chi lai giri thém vao ngan hang 6 triéu dong. Biét 13i suit ciia ngan
hang 1a 0,5% mot thang. Goi P, (tri¢u dong) 1a s6 tién chi co trong ngan hang sau » thang.

a) Tinh sé tién chi c6 trong ngan hang sau 1 thang.
b) Tinh s6 tién chi c6 trong ngan hang sau 3 thang.
c¢) Dy doan cong thirc cia P, tinh theo n.

Loi giai
a) S6 tién chi c6 trong ngan hang sau 1 thang la:
P, =100+100.0,5%+6=100,5+6 (triéu dong)
b) S6 tién chi c6 trong ngan hang sau 2 thang 1a:

P, =100,5+6+(100,5+6)-0,5% + 6 =(100,5+6)(1+0,5%)+6 =100,5(1+0,5%) + 6-(1+0,5%) + 6
(triéu dong)
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Cau 17:

Cau 18:

CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN
S6 tién chi co trong ngan hang sau 3 thang 1a:

P, =(100,5+6)(1+0,5%) + 6 +[(100,5+ 6)(1+0,5%) + 6]-0,5% + 6
=100,5-(1+0,5%)* + 6(1+0,5%)" + 6.(1+0,5%) + 6

¢) Sé tién chi c6 trong ngan hang sau 4 thang la:

P, =(100,5+6)(1+0,5%)’ +6-(1+0,5%)+6+[(100,5+6)(1+0,5%)2 +6-(1+0,5%)+6]0,5%+6
=100,5-(1+0,5%)> + 6-(1+0,5%)’ + 6(1+0,5%)* +6-(1+0,5%) + 6

S tién chi c6 trong ngan hang sau n thang la:

P, =100,5-(1+0,5%)"" +6(1+0,5%)"" +6(1+0,5%)" > +6-(1+0,5%)" > +...+6; ne N .

Mot chong cot gb duge xép thanh cac 10p, hai 16p lién tiép hon kém nhau 1 cot gd (Hinh 1). Goi
u, la sO cot gd nam & 16p thir # tinh tir trén xubng va cho biét 16p trén cling c6 14 cot gb. Hay

xéc dinh ddy so (u, ) bang hai cach:

a) Viét cong thirc s6 hang téng quét u,.
b) Viét hé thirc truy hoi.
Loi giai

a)u,=13+n

Mot chdng cot gb duoc xép thanh cac 16p, hai 16p lién tiép hon kém nhau 1 c¢ot gd (Hinh 2).

Hinh 2

a) Goi u, =25 1a so cOt g0 c¢o6 ¢ hang dudi cung cua chong cot g0, u 1a so c¢Ot go ¢6 6 hang thu
v 1 Y 7 n 7

n tinh tir dudi 1én trén. Xét tinh ting, giam ciia diy s nay.

b) Goi v, =14 1a 56 cot gd c6 & hang trén cung ciia chong cot gd, v, 1a s6 cot gd co & hang thir

n tinh tir trén xudng dudi. Xét tinh ting, giam cua diy sb nay.

Loi giai
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Cau 19:

Cau 20:

CHUYEN PE II - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN
a)Tacod: u, =26-n>u,, =26-n-1=25-n
Vay day s6 (u,) 1a ddy s6 giam
b) Taco: v, =13+n<v =13+n+1=14+n
Vay diy s6 (un) 1a day sb ting
Trén ludi 6 vuong, mdi 6 canh 1 don vi, nguoi ta vé€ 8 hinh vudng va t6 mau khac nhau nhu Hinh

3. Tim day sd biéu dién d6 dai canh ciia 8 hinh vudng do6 tir nho dén 16n. C6 nhéan xét gi vé diy
s trén?

"‘_....-r.'." 'l
L, N
i =13 A
5es \
- I
] 1
T i
=] F
| -
I
Hinh 3

Loi giai
u, =lLu, =lu, =2;u, =3u; =5u, =8u, =13;u, =21
u, =1

Ta c6 day so (u,): u, =1

un = un—l + un—2

Béac Hung dé 10 triéu dong trong tai khoan ngan hang. Vao cubi mdi nam, ngan hang tra 1ai 3%
vao tai khoan ctia bac 4y, nhung sau d6 sé& tinh phi duy tri tai khoan hing nam 13 120 nghin dong.
a) Goi 4, 1a sb tién bac Hung da guri. Viét cong thirc tinh 1an lugt 4, 4,, 4,. Tir d6 du doan h¢

thire truy hoi cho sé du A, (tinh theo don vi ddng) trong tai khoan cua bac Hung vao cudi nim

tht ».
b) Tim sb du trong tai khoan ciia bac Hung sau 4 nim.
Loi giai
a) Vao cudi nam tht nht, sb tién trong tai khoan ciia bac Hung 14
A = A,(1+3%) 120000 = 1,034, —120000 (d6ng)
Vao cubi nam thir hai, s6 tién trong tai khoan ciia bac Hung la
A, = 4,(1+3%)—120000 = 1,034, —120000 (dong)
Vao cudi ndm thir ba, sd tién trong tai khoan ctia bac Hung 1a

A, = 4,(1+3%) —120000 = 1,03 4, —120000 (dong)

Page 8
Swu tdm va bién soan



Cau 21:

Cau 22:

Cau 23:

CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN
Tuong tur, vao cudi ndm thir n(n >1), sb tién trong tai khoan cua bac Hung 1a
A =4, (1+3%)—120000 =1,034,_, —120000 (d6ng)
b) Ta tinh lan lugt 4, 4,, 4;, A,

A4,=10180000; A4, =10365400;
A4, =10556362; A4, =10753053.

Nhu vay, sb du trong tai khoan ctia bac Hung sau 4 nam 1a 10753053 dong.

Gi4 cia mot chiéc may photocopy luc méi mua 1a 50 tridu dong. Biét rang gi tri cia nd sau mdi
nam sir dung chi con 75% gié tri trong nam lién trudc d6. Tinh gia tri con lai cia chiéc may
photocopy d6 sau mdi nam, trong khoang thoi gian 5 nam ké tir khi mua.

Loi giai

Gia tri cua may photocopy sau 1 nam str dung la
T =50-75% = 37,5 (triéu dong).
Gia tri cia may photocopy sau 2 nam su dung la
T, =T, -75% = 28,125 (tri¢u dong).
Gia tri cua may photocopy sau 3 nam str dung la
T, =T,-75% = 21,0938 (triéu dong).
Gia tri cia may photocopy sau 4 nam su dung la
T, =T,-75% = 15,8203 (tri¢u dong).
Gia tri cia may photocopy sau 5 nam st dung la
T, =T,-75%=11,8652 (triéu dong).
Chu y. Tong quat, gia tri ciia may photocopy sau » niam sir dung la
T =T -(0,75)"" (triéu dong).
Néu ti 16 lam phat 1a 3,5% mdi nim va gia trung binh ctia mot can ho chung cu mdi tai thoi diém
hién tai la 2,5 ti déng thi gia trung binh cua mot can hd chung cu mdéi sau » nam nira dugc cho
bdi cong thire
A =2,5-(1,035)" (ti dong)
Tim gié trung binh ciia mt can hd chung cu mai sau 5 ndm nira.
Loi giai
Gié trung binh cia mdt can hd chung cu mai sau 5 ndm la
A, =2,5-(1,035)° =2,9692 (ti dong).

Béac An gui tiét kiém 200 triéu déng ki han 3 thang, vdi lai suit 3% mot nam. SO tién (triéu d(‘A)ng)
ca von 13n 13i ma bac An nhan duge sau n quy (mdi quy 1a 3 thang) sé& 1a
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Cau 24:

Cau 25:

CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN

O’O3J ,n=0,12,...
4

4, = 200(1+

a) Viét ba s hang dau cua diy sd.
b) Tim sb tién bac An nhan duge sau 2 nam.
Loi giai
a) Ba s6 hang dau ciia ddy s 1a 4, = 201,5; 4, = 203,0113; 4, = 204,5338.

b) Chii y rang 2 ndm bang 8 quy, tirc 1a n=8. Do d6, sau 2 nam sd tién bac 4n nhan duoc 1a
A, =212,3198 triéu dong.

Vi khuan E.Coli sinh san thong qua mot qué trinh goi 13 qua trinh phan d6i. Vi khuan E.Coli
phan chia 1am dbi ctr sau 20 phut. Gia sir tdc d6 phan chia nay duoc duy tri trong 12 gid ké tir
khi vi khuan ban ddu xAm nhap vao co thé. Hoi sau 12 gio s& ¢6 bao nhiéu vi khuan E.Coli trong
co thé? Gia str c6 mot ngudn dinh dudng vo han dé vi khuan E.Coli duy tri tc ¢ phan chia nhu
cii trong 48 gid ké tir khi vi khuan ban dau xam nhép vao co thé. Hoi sau 48 gid s& c6 bao nhiéu
vi khuén E.Coli trong co thé?

Loi giai

Gia sir ban dau c6 1 vi khuan E.Coli.

Sau 20 phut 1an mét, s6 vi khudn1a 1-2=2.

Sau 20 phut 1an hai, s6 vi khudn 1a 2.2 =27,

Sau 20 phut 1an ba, s6 vi khuan 14 222 =23,

Sau 20 phut 1an bon, sb vi khuan 1a 2° -2 =2*.

Tuong tu nhu vay sau 12 gio (bang 3-12 1an 20 phut) thi s6 vi khuan 1a
2% =2% % 6,87-10"(con).

Sau 48 gio (bang 3-48 =144 1an 20 phut) thi s6 vi khuan 1a

2% % 2,23-10%(con).

Mot cong ty dugce phém dang thtr nghi€ém mot loai thuéc méi. Mot thi nghiém bat dau vai
1,0x10° vi khuan. Mét liéu thudc duoc sir dung sau mdi bén gior c6 thé tiéu diét 4,0x10° vi
khuan. Giita cac liéu thudc, sé lugng vi khuan ting 1én 25% .
a) Viét hé thic truy hdi cho s6 lwong vi khuan séng trude mdi 1an sir dung thude.
b) Tim s6 vi khuan con séng trude 1an st dung thude thi nam.

Loi giai
a) Goi u, =1,0-10° 14 56 vi khuan tai thoi diém ban dau va u, 1a s6 vi khun trude 1an ding thude
tht ».
Do mbi liéu thube duogce str dung sau bdn gid co thé tiéu diét 4,0-10° vi khuan va giita cac lidu

thudc, s6 lwong vi khuan ting 1én 25% nén ta c6
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CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN
un+1 = (un _470 : 108 ) + 25%14’1 = 1, 251,[” —450108
b) Ta tinh u, nhu sau:

u, =1,0-10%;

u, =1,25u,—4,0-10° =8,5-10°

uy =1,25u, —4,0-10° = 6,625-10°;

u, =1,25u, —4,0-10° = 4,28125-10°%

us =1,25u, —4,0-10° =1,3515625-10°".

Vay s6 vi khuan con song trudce 1an sir dung thude thi nam 1a 135156250 con.

Cau 26: Mot con ché con niang 0,4kg khi moi sinh va sau mdi tuan tudi khdi lugng ciia n6 tang thém
24% . Gia sir u (kg) 1a khdi lugng clia con ché vao cudi tudn tudi thir 7 .

a) Viét lan lugt cac cong thirc tinh u,,u, . Tir &6 du doén cong thirc cla u,.
b) Con ché ning bao nhiéu kildgam khi dugc sau tuan tudi?
Loi giai
a) Gid su u, (kg) 1a khdi lugng cua con cho vao cudi tuan tudi thir 7.
Tacod u, =0,4;u, =u, +u,24% = u,(1+ 24%);u; = u, +1,24% = u,(1+24%) .
Tuong tu, ta c6 u, =u,(1+24%)""'Vn>1.
b) Sau sau tuan tudi thi con ché ning 1a
u, =0,4-(1+24%)° =1,17(kg).

Cau 27: Goi u, la tong dién tich cac hinh vudng c6 & hang tht » trong Hinh (mdi 6 vuéng nho 14 1 don

vi dién tich).
Hang thir 1

Hang thir 2

Hang thie 3 BT

Hang thir 4
a) Tinh u,,u,,u;,u,.
b) Dy doan cong thirc tinh sé hang tong quét ctia ddy sb (un) )
Loi giai
a) u, =lu, =8u, =27;u, =64.

b) Ta cé: u, =1;u, =2%;u; =3%;u, =4’ . Do d6, du doan u, =n’.
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CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN

Cau 28: Chi Mai giri tién tiét kiém vao ngan hang theo hinh thirc 13i kép nhu sau: Lan dau chi giri 100
triéu dong. Sau d6, cir hét 1 thang chi lai giri thém vao ngan hang 6 triéu dong. Biét 13i suit cta
ngan hang la 0,5% mot thang. Goi P, (triéu d6ng) 1a s6 tién chi co trong ngan hang sau 7 thang.
a) Tinh s6 tién chi co trong ngan hang sau 1 thang.

b) Tinh s6 tién chi c6 trong ngan hang sau 3 thang.
¢) Du doan cong thirc cia P,.
Loi giai
a) S6 tién ca gdc va 1ai chi Mai c6 dugc sau 1 thang (khi chua gui thém 6 triéu dong) la:

100+100- 0.5
100

=100-1,005=100,5 (triéu dong).

S tién chi c6 trong ngan hang sau 1 thang 13: 100,5 + 6 = 106,5 (triéu dong).

b) S6 tién chi Mai c¢6 trong ngan hang sau 2 thang la:
106,5 1,005+ 6 =113,0325 (triéu dong). S tién chi Mai co trong ngan hang sau 3 thang la:
113,0325 1,005+ 6 =119,5976625 (triéu dong).

c) Tacéd: B =100-1,005+6;

P,=PR-1,005+6 =(100-1,005+6)-1,005+6=100-1,005" +6-1,005+6
P,=P,-1,005+6 =(100-1,005"+6-1,005+6)-1,005+6
=100-1,005* +6-1,005% +6-1,005+6;...

Ct nhu thé, ta du doan duogc cong thirc cua P :

P, =100-1,005"+6-1,005"" +6-1,005" > +...+6
=100-1,005" +6-(1,005"" +1,005" +.....+1).

Cau 29: V61 moi so nguyén duong 7, lay n+6 diém cach déu nhau trén duong tron. N6i moi diem véi
diém cach no hai diém trén dudng tron do de tao thanh cac ng6i sao nhu Hinh 1. Goi u, 14 s6 do

gbc & dinh tinh theo don vi d9 clia mdi ngdi sao thi ta dugc day sb (u, ).

Hinh 1
Tim cong thirc cua so hang tong quat u,, .

Loi giai
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Cau 30:

Cau 31:

Cau 32:

CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN

PR o s o s (360
Ta thay duong tron dugc chia thanh n+ 6 cung bang nhau va moi cung c6 so do bang ( 6) .
n+
Do mdi diém dugc ndi v6i diém cach no hai diém trén dudng tron nén goc ¢ dinh cia mdi ngodi
sao 14 goc noi tiép chin n+6—2.3 =n cung biang nhau d6. Suy ra s6 do goc ¢ dinh tinh theo don
T T . 1 360 180n
vi d§ ciia moi ngdi sao 1a u, =—- ‘n= .
2 n+6 n+6

Mot hinh vudng ¢ dién tich bang 1 don vi dién tich. Chia hinh vudng d6 thanh 9 hinh vudng
bang nhau va t6 mau hinh vuéng & chinh giita. V&i mdi hinh vudng nhé chua dugc to6 mau, lai
chia thanh 9 hinh vudng bang nhau va t6 mau hinh vudng & chinh giita. Ctr nhu thé, qué trinh

s
&=

H . h | ] | BN |
[ [ ] | = l ol ufnjnjn
Hinh thir nhdr Hinh thir hai Hinh thir ba

trén duoc 1ap lai.

ulmlm

Lwi

a) Tinh tong dién tich phan da duoc t6 mau & hinh thi nhat, thi hai, thir ba.
b) Dy doan cong thirc tinh tong dién tich phan da dugc t6 mau & hinh thir n.
Loi giai

a) Dién tich phin dd dugc t6 mau & hinh tha nhit, hinh thi hai, hinh thi ba lan luot la:
8V L, (8Y) 17, (8 _217
9) 9> (9) 817 \9) 729

b) Goi S, 1a dién tich phﬁn da dugc to mau ¢ hinh thir n. Taco: S, =1- [gj .
Khan dai 4 ctoa mot sdn bong c6 16 hang ghé. Biét hang ghé dau tién c6 8 ghé, mdi hang sau
nhiéu hon hang truéc 2 ghé. Hoi khan dai 4 cta san bong chira dugc bao nhiéu ngudi biét rang
mdi ngudi chi ngdi 1 ghé.

Loi giai

Tir gia thiét ta c6 cp s6 cong co u, =8,d =2,n=16.

S6 ghé ciia khan dai 4 ciia san bong d6 1a S, :g[Zul +(n—-1)d | =§.(16+15.2) =368 ghé.

Ong Son trong cdy trén mot manh dat hinh tam giac theo quy luat: ¢ hang tht nhat c6 1 cy, hang
thir hai ¢6 2 cdy, hang thir ba ¢c6 3 cdy..., & hang tht n c¢6 »n ciy. Biét rang 6ng da trong hét
11325 cay. Hoi s hang cay dugc trong theo cach trén 14 bao nhiéu?

Loi giai

Goi s0 cay ¢ hang thtr n 1a u,, .

Taco: u, =1, u, =2, u,=3,...va S=u, +u, +u, +...+u, =11325.
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Cau 33:

Cau 34:

Cau 35:

CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN

Nhén xét ddy sb (un) 1a clp s cong co u, =1,congsai d =1.

n[Zul +(n—1)d]
2

Khido S = =11325.
Suy ra
n|2.1+(n-1)1 =150
I ; )]211325<:>n(n+1):22650<:>n2+n—22650=0 @{n 151<:>n:150
n=-

(vi neN).
Vay s6 hang cay duoc trong 1a 150.

Trong san van dong c6 tat ca 30 diy ghé, ddy dau tién co 15 ghé. Cac diy sau, mdi diy nhiéu
hon diy ngay truéc n6 4 ghé. Hoi san van dong do co tit ca bao nhiéu ghé?

Loi giai
Theo dé ta c6 bai toan tim tong ciia 30 sb dau tién cua cap sd cong (u”) ¢6 sb hang dau

u, =15 vacongsai d =4.

n[ 2u, +(n-1)d | _30[2.15+(30-1).4]

2

=2190.

Nén §, = < 85,

Lan dang tiét kiém dé mua laptop. Trong tuan dau tién, co ta & danh 200 d6 la, va trong mdi

tuan tiép theo, ¢ ta da thém 16 d6 la vao tai khoan tiét kiém ctia minh. Chiéc laptop Lan can

mua c6 gia 1000 d6 la. Hoi vao tuan thi bao nhiéu thi co iy c6 du tién dé mua chiéc laptop d6?
Loi giai

Goi n 12 56 tudn cd ta da thém 16 d6 la vao tai khoan tiét kiém ctia minh

S6 tién ¢6 ta tiét kiém duoc sau n tuan d6 1a 7 =200+16n.

Theo dé bai, ta co T =200+16n =1000 < 1 = 50.

Vay ké ca tudn dau thi tuan thir 51 6 ta c6 du tién dé mua chiéc laptop do.

Mot du khach vao truong dua ngua dat cuoc, lan dau dat 20.000 déng, mdi 1an sau dat gép doi
lan tién dat coc trude. Ngudi d6 thing 9 1an lién tiép va thua & 1an thir 10. Hoéi vi khach trén
thang hay thua bao nhiéu?

Loi giai

S tién du khach dat cuoc 1a mot cip s6 nhan co u, =20.000;g9 = 2.

S6 tién ngudi do thing 9 lan lién tiép la

9_ 9_
7 =1 _ 100002~

Sy =uy +u, +.tuy =u,.

= 20000.(29 —1)

Ngudi d6 thua & lan thi 10 = u,, = u,.q° = 20000.2°.

Vay S, —u,, =-20000 dong.

Page 14
Swu tdm va bién soan



Cau 36:

CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN

Mot khach hang c6 100 triéu dong dem giri Ngan hang véi 13i suat 0,4 % /3 thang, ty 1& 13i suat
trén duoc tinh don ca gdc va lai cho mdi Quy néu khach hang khong rit tién ra. Hoi Vi khach
hang nay sau hai ndm thu dugc s tién 13i 1 bao nhiéu?

Loi giai

Theo thé thirc ctia ngan hang, ta 1ap bang sau

Cau 37:

Cau 38:

Cau 39:

A. Thoi diém B. Tién gbc + i C. Lii cong don
Piu Nam 2018 100 000 000

_ | Cudiquy 1 104 000 000 4 000 000
E Cubi quy 2 108 160 000 8 160 000
g Cubi quy 3 112 486 400 12 486 400
2 | Cubi quy 4 116 985 856 16 985 856
- Cubi quy 1 121 665 290 21 665 290
= 7

5 | Cudiquy 2 126 531 902 26 531 902
= | Cudiquy3 131 593 178 31593 178
2 | Cudi quy 4 136 856 905 36 856 905

Nhu vay, sau 2 nim (8 quy) vi khach hang trén méi c6 sé tién 13i 36 856 905 dong.
Mot nha hat ¢6 25 hang ghé voi 16 ghé ¢ hang thi nhat, 18 ghé ¢ hang thir hai, 20 ghé ¢ hang
thr ba va ctr tiép tuc theo quy luat do, tirc 1a hang sau nhiéu hon hang lién truéc n6 2 ghé. Tinh
tong sd ghé cua nha hat do.

Loi giai
Sé ghé & mdi hang cta nha hat lap thanh mot cép ) cong, gém 25 86 hang, véi ) hang dau
u, =16 vacong sai d =2 . Tong cic s6 hang nay la

Sye =ty 1ty + ...+ g :%[ml +(25—1)d]:%[2~16+24-2]:1000.

Viy nha hat d6 c6 tong cong 1000 ghé.

Anh Nam duogc nhan vao lam viéc & mot cong ty vé cong nghé véi mire lwong khoi diém 1a 100
triéu dong mot nam. Cong ty s& tang thém lwong cho anh Nam mdi ndm 1 20 triéu dong. Tinh
tong sb tién luong ma anh Nam nhan duoc sau 10 ndm lam viéc cho cong ty do.

Loi giai
S tién luong trong 10 ndm cua anh Nam 14p thanh mot cép sb cong, gdm 10 sb hang, voi sb
hang dau 1a u, =100 va cong sai d =20. Téng cac s6 hang nay 1a:

1

Sio =, Fuy +...+uy, :%[2“1 +(10—1)20]— 20(2><100+9><20):1900 (triéu dong)

Vay tong s tién luong anh Nam nhan sau 10 nam 1a 1900 triéu dong

Gia ciia mot chiéc xe 6 t6 luc méi mua 1a 680 triéu dong. Clr sau moi nam st dung, gia cua chiéc
xe 0 t6 gidm 55 triéu dong. Tinh gia con lai cua chiéc xe sau 5 ndm sir dung.
Loi giai

Gié ctia chiéc xe sau n nam la: u, = 680 —55(n —1)
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Cau 40:

Cau 41:

Cau 42:

CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN
Vay sau 5 nam st dung gia cta chiée xe la: u; =680—-55(5—-1) =460 (triéu ddng)

Mot kién trac su thiét ké mot hoi truong véi 15 ghé ngdi & hang thir nhat, 18 ghé ngdi ¢ hang thu
hai, 21 ghé ngdi ¢ hang tht ba, va ctr nhu vay (s6 ghé ¢ hang sau nhiéu hon 3 ghé so véi sb ghé
& hang lién trudc nd). Néu mudn hoi truong d6 cé strc chira it nhat 870 ghé ngdi thi kién trac su
d6 phai thiét ké tdi thiéu bao nhiéu hang ghé?

Loi giai

SO ghé ¢ moi hang 1ap thanh mot cap so cong vadi so hang dau u, =15 va cong sai d =3. Goin
1a s6 cac so hang dau cua cap so cong can lay tong, ta co:

870=S, :%[2x15+(n—1)><3]:%(27+3n)

Do d6 27n+3n* —1740=0, suy ra n=20,n=-29 (loai)
Vay can phai thiét ké 20 hang ghé

Vao nam 2020, dan sé caa mot thanh phé 12 khoang 1,2 triéu nguoi. Gia st mdi nim, dan s6 cua
thanh phd nay ting thém khoang 30 nghin ngudi. Hiy udc tinh dan sb ciia thanh phd nay vao
nam 2030.

Loi giai

Dan s6 mdi nam ciia thanh phd 1ap thanh cap sé cong co u, =1200, cong sai d =30
Dan sb mbi ndm c6 dang tong quat la: u, =1200+30(n 1)
Dan sb ctia nam 2030 tic n =1 L;u,, =12004+30(11-1) =1500 (nghin nguoi)

Rudng bac thang 1a mot hinh thirc canh tac ¢6 nhiéu & khu vuc Tay Bic va Pong Bac Viét Nam.
Hinh anh ruong bac thang thé hién nét dep van hoa, 1a cong trinh nghé thuat doc dao cua déng
bao ving cao phia Bic. Rudng bac thang & mot sd noi di tro thanh nhiing dia chi tham quan du
lich day hap dan cta du khach trong nudc va quéc té.

Mot rudng bac thang cé thira thép nhét ndm & do cao 1250m so v6i muc nudce bién, dd chénh
1&ch gitra thira trén va thira dudi trung binh 1a 1,2m .

Hoi thira ruong ¢ bac thir 10 c¢6 do cao 1a bao nhi€u so vo1 muc nudc bién?
Loi giai
Ta c¢ thira rugng thap nhat c6 do cao u, =1250 m so vé1 muc nude bién.
Thira rudng & bc thir hai cao hon so véi mye nudce bién la: u, =1250+ 1,2 (m).

Thira rufng & bac the ba cao hon so Vvéi muc nude bién  1a:
u, =1250+1,2+1,2=1250+2.1,2 (m)
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Cau 43:

Cau 44:

Cau 45:

CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN
Thira rudng ¢ bac thir 10 cao hon so véi muc nude bién la: u,, =1250+9.1,2 =1260,8(m)

Mot nha thi dau c6 20 hang ghé danh cho khan gia. Hang thir nhat c6 20 ghé, hang thir hai ¢ 21
ghé, hang thir ba c¢6 22 ghé,. Ctr nhu thé, s6 ghé ¢ hang sau nhiéu hon s ghé & hang trudc 1a 1
ghé. Trong mot giai thi d4u, ban t6 chirc da ban dugc hét s6 vé phat ra va s tién thu dugc tir ban
vé 1a 70800000 dong. Tinh gia tién cia mdi vé (don vi: ddng), biét sb vé ban ra bang s6 ghé danh
cho khan gia ctia nha thi dau va cac vé 1a dong gia.
Loi giai

S6 ghé & mdi hang 1ap thanh mot cAp s6 cong c6 s6 hang dau u, =20, cong sai d =1. Cap sd
cong nay 6 20 sb hang.

Do d6, tong s6 ghé trong nha thi d4u la: S, = 220+ (22_1).1] 20 =590.

Vi s6 vé ban ra bang s6 ghé danh cho khan gia ciia nha thi diu nén s6 vé ban ra 1a 590.
Vay gié tién ctia mot vé 1a: 70800000 : 590 = 120000 (dong).
Chiéu cao (don vi: centimét) cia mot dura tré n tudi phat trién binh thuong duge cho béi cong
thirc: x, =75+5(n-1) .
(Nguon: https://bibabo.vn)
a) Mot dua tré phat trién binh thudng ¢6 chidu cao ndm 3 tudi 1a bao nhiéu centimét?
b) Day s6 (x,) c6 1a mot cap s6 cong khong? Trung binh mt ndm, chiéu cao mdi dira tré phat
trién binh thuong ting 1én bao nhiéu centimét?
Loi giai
a) Chiéu cao 3 nim tudi ciia mot dira bé phat trién binh thuong 1a: x, =T75+5 (3 - 1) =85 (cm)
b) Taco: x,,, =75+5(n+1-1)=75+5n
Xéthiéu x,,, —x, =75+5n—[75+5(n-1)]=5

Do d6 (x,) 1a mét cép s6 cong c6 s6 hang dau x, =75 vacongsai d =5

Khi ki két hop dong lao dong voi nguoi lao dong, mot doanh nghiép dé xut hai phuong an tra
luvong nhu sau:

Phuong an 1: Nam thir nhat, tién luong 13 120 triéu. K& tir ndm thi hai tré di, mdi ndm tién luvong
duoc tang 18 triéu.

Phuong 4n 2: Quy thir nhét, tién luong 13 24 triéu. Ké tir quy thir hai trd di, mdi quy tién lwong
duogc tang 1,8 triéu.

Néu 1a ngudi duge tuyén dung vao doanh nghiép trén, em s& chon phuong an nao khi:
a) Ki hop dong lao dong 3 nam?
b) Ki hop dong lao dong 10 nim?

Loi giai
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Cau 46:

CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN

+) Theo phuong an 1: Goi (un) 1a day sb tién luong ciia ngudi lao dong theo phuwong an 1 qua

mdi nam. Day s0 (u, ) 1ap thanh mot cép s6 cong c6 s6 hang dau u, =120 va cong sai d =18.
Khi d6 s6 hang tong quat ctia cip s6 nhan 1a: u, =120+ (n-1)-18.

+) Theo phuong an 2: Goi (vn) 1a dy sb tién luong cia nguoi lao dong theo phuong 4n 2 qua
ting quy. Diy sb (vn ) lap thanh mot cép s6 cong c6 s6 hang dau v, = 24 va cong sai d =1,8.
Khi d6 s6 hang tong quat ciia cap s6 nhan 1a v =24+(n-1)-18.

a) Khi ki hop dong 3 nam twong duong véi 12 quy ta co:

+) Theo phuong 4n 1: u, =120+ (3-1)-18 =156 (tri¢u dong)

Tong s6 tién luong nhan dugc sau 3 nam la:

_3.(120+156)

S, =414 (triéu dong).

+) Theo phuong an 2: u,, =24+ (12-1)-1,8 =43,8.
Téng sb tién luong nhan dugc sau 3 ndm twong tng voi 12 quy la:

s, - w ~ 406,83 (tri¢u ddng).

Vay néu duoc tuyén dung vao doanh nghiép va ki hop dong lao dong 3 nam thi nén theo phuong
an 1.

b) Khi ki hop déng 10 nam tuong dwong véi 40 quy ta cé:

+) Theo phuong 4n 1: u,, =120+ (10-1)-18 =282 (tri¢u ddng)

Tong s6 tién luong nhan dugc sau 10 nam 1a:

~10.(120+282)

Si =2010 (triéu dong).

+) Theo phuong 4n 2: u,, =24+(40-1)-1,8 =94,2.
Téng s6 tién luong nhan dugc sau 10 nam tuong ng véi 40 quy 1a:

S, = w = 2364 (triéu dong).

Vay néu duogc tuyén dung vao doanh nghiép va ki hop dong lao dong 10 nam thi nén theo phuong
an 2.

Mot rap hat c6 20 hang ghé. Tinh tir san khiu, sb lugng ghé ciia cac hang ting dn nhu trong
hinh minh hoa dudi day.
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Cau 47:

Cau 48:

CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN

Sin khdu
Ban hay dém va néu nhan xét vé so6 ghé ciia nam hang dau tién.

Lam thé nao dé biét dugc sb ghé cuia mot hang bat ki va tinh duoc tong sb ghé c6 trong rap hat
do?

Loi giai
S6 ghé ctia 5 hang dau tién 1a: u, = 14;u, =17;u, = 20;u, = 23;u, =26
S6 ghé hang sau hon s6 ghé hang lién trudc 1a 3 ghé
S6 ghé ctia mot hang bat ki 1a: u, =14+ 3n

Tong so ghe trong rap 1a: u, +u, +u, +...+u,

Mit cét ctia mot to ong co hinh ludi tao béi cac 6 hinh luc gidc déu. Tir mot 6 dau tién, budc thi
nhét, céac ong tho tao ra vong 1 g6m 6 0 luc giac; budce thu hai, cac ong thg s€ tao ra vong 2 cé
12 6 bao quanh vong 1; budc thir ba, cac ong tho sé& tao ra 18 6 bao quanh vong 2; cir thé tiép tuc
(Hinh 2). S6 6 trén cac vong theo thir tu c6 tao thanh cap s6 cong khong? Néu cé, tim cong sai
ctia cdp s6 cong nay.

Loi giai
S6 6 trén cac vong 1a: u, = 6;u, =12;u, =18
Tathay u,, =u,+6
Vay cac 6 trén vong tao thanh cip sd cong c6 cong sai 1a 6

Mot rap hat c6 20 hang ghé xép theo hinh quat. Hang thir nhit c¢6 17 ghé, hang th hai ¢6 20 ghé,
hang thir ba c6 23 ghé,. ctr thé tiép tuc cho dén hang cudi cung (Hinh 4).
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Cau 49:

CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN

‘

m[u

Hinh 4

a) Tinh s6 ghé c6 & hang cudi clng.
b) Tinh tong s ghé c6 trong rap.
Loi giai
Tacod: u, =17;u, =20;u, =23
Suyrad=3vau =17+(n-1)-3=3n+14
a) u,, =3.20+14="74

b 5, = 22077 g1

2
Mot ngudi muén mua mot thanh gb du dé cit ra 1am cac thanh ngang ctia mot cai thang. Biét
rang chiéu dai cac thanh ngang cia cai thang do (tir bac dudi cing) 1an luot 14 45¢m,43cm ,

41cm,...,31cm .

Hinh 5

a) Cai thang d6 c6 bao nhiéu bac?

b) Tinh chiéu dai thanh gd ma nguoi d6 can mua, gia st chiéu dai cac moi nodi (phan gd bi cit
thanh mun cua) 1a khong dang ké.

Loi giai
a) Chiéu dai cac thanh ngang 1a diy cip sd cong c6 sb hang dau 1a 45, cong sai [a —2

u,=45-2(n-1)=47-2n

Khi u, =31<>n=8
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Cau 50:

Cau 51:

Cau 52:

Cau 53:

CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN
Vay cai thang c6 8 bac

8-(45+31)

b) S, = =304

Vay chiéu dai thanh gb 1a 304 cm
Khi mét van dong vién nhay du nhay ra khoi may bay, gia st quing dudng ngudi dy roi ty do
(tinh theo feet) trong mdi gidy lién tiép theo thui tw truéc khi bung du lan luot la:
16;48;80;112;144;... (cic quang duong ndy tao thanh cap sd cong).
a) Tinh cong sai ctia cap sb cong trén.
b) Tinh tong chiéu dai quing dudng roi ty do ciia nguoi d6 trong 10 gidy dau tién.
Loi giai
a) Cong sai ctia cap sb cong trén 1a: d =32

b Slo:10-[2.16+§10—1)~32]=1600

Viy tong chiéu dai quing dudng roi ty do ctia ngudi d6 trong 10 gidy dau tién 1a 1600 feet

O mot loai thuc vat ludng boi, tinh trang chidu cao cdy do hai gene khong alen 1a 4 va B cung
quy dinh theo kiéu twong tic cong gop. Trong kiéu gene néu cir thém mot alen tréi A hay B thi
chiéu cao ciy ting thém Scm . Khi truong thanh, cay thip nhat cia loai nay véi kiéu gene aabb
¢6 chiéu cao 100cm . Hoi ciy cao nhét véi kiéu gene AABB c¢6 chiéu cao bao nhiéu?

Loi giai
Cay v6i kiéu gene AABB c6 chiéu cao 1a: 100+5.4 = 120(cm)
Mot hoi trudng 16n ¢ 35 ghé ¢ hang dau tién, 37 ghé ¢ hang tha hai, 39 ghé ¢ hang tht ba va ci
tiép tuc theo quy luat nhu vay. C6 tit ca 27 hang ghé. Hoi hoi trudng dé cd bao nhiéu ghé?

Loi giai
Goi u, 1a s6 ghé & hang thit ». Vi hdi truong 16n c6 35 ghé ¢ hang dau tién, 37 ghé & hang thu
hai, 39 ghé & hang thr ba,. nén ddy s6 (u, ) 1ap thanh cp s cong c6 u, =35 va cong sai d =2.
Suy ra tong s6 ghé cua hdi truong véi 27 hang ghé 1a

(2u, +26d)-27

S,, = =1647 (ghé)

Mot burc tuong trang tri c6 dang hinh thang, rong 2,4m & day va rong 1,2m & dinh (hinh vé
bén).
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CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN

Cac vién gach hinh vudng c6 kich thuéc 10cmx10cm phai duoc dit sao cho mdi hang & phia
trén chira it hon mot vién so véi hang & ngay phia dudi n6. Hoi s& can bao nhiéu vién gach hinh
vudng nhu vay dé 6p hét birc tuong do?

Loi giai
D6i 2,4m =240cm;1,2m =120cm .
S6 vién gach & hang dau tién (g v6i ddy 16n) 1a u, = 240:10 =24
S6 vién gach ¢ hang trén cung (img véi day nho) 1a
u, =120:10=12.

Vi mdi hang & phia trén chtra it hon mét vién so véi hang & ngay phia dudi né nén ta thu duoc
cap s cong co6 cong sai d =—1.

Nhuvdy u, =12=u, +(n—-1)(-1) =>n=13.
Viy sb vién gach hinh vudng can thiét dé op hét buc tudong dé 1a

(u1 +u13)13 "
S, = — =234 (vién gach).

Céu 54: Mot cau thang bang gach co tong cong 30 bac. Bac dudi cung can 100 vién gach. Mdi bac tiép
theo can it hon hai vién gach so véi bac ngay trudc no.
a) Can bao nhiéu vién gach cho bac trén cting?

b) Can bao nhiéu vién gach dé xay cau thang?
Loi giai
Cong thic clia cap so cong biéu thi so vién gach cho mdi bac cau thang nhu sau:

u, =100,u,,, =u, +(~2),Yn >2.

n+l
a) Ta tinh uy, =u, +(30—1)(=2) =42..

b) Tatinh Sy, =u, +u, +... 4+ =%[2-100+(30—1)(—2)]:2130.

Nhu vay, ta can 2130 vién gach dé xay cau thang.

Cau 55: C6 bao nhiéu hang ghé trong mot goc khan dai ctia mot san van dong, biét rang goc khan dai do
¢6 2040 chd ngdi, hang ghé dau tién c6 10 chd ngdi va mdi hang ghé sau c6 thém 4 chd ngdi so
v6i hang ghé ngay trude nd?

Loi giai

Ap dung cong thirc tinh téng » s6 hang dau cta cip sd cong v6i S, =2040, u, =10,d =4 &

tim 7, ta dugc 2040 =S :%[2-10+(n—1)4].

Suy ra n =30, tic 1a goc khan dai d6 c6 30 hang ghé.
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Cau 56:

Cau 57:

CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN

Néu anh Nam nhan duogc 16 moi 1am viée cho mot cong ty nudc ngoai v6i mire lwong khai diém
12 35000 d6 la mdi nam va dugc ting thém 1400 d6 la lwong mdi nam, thi s& mat bao nhiéu nim
lam viéc dé tong lwong ma anh Nam nhén duoc 1a 319200 d6 1a?

Loi giai

Ap dung cong thire tinh tong n s6 hang dau cua cip sb cong véi
S, =319200,u, =35000,d =1400,

319200=S, =§[2-35000+ (n—1)-1400].

Suyra n=8.
Vay sau 8 nam lam vi¢c thi téng luong ma anh Nam nhén dugc 1a 319200 do6 la.

Bac Hung quyét dinh tham gia mot chuwong trinh boi 16i dé duy tri strc khoé. Bac bt dau bang
cach boi 10 phit vao ngay dau tién, sau d6 thém 2 phit mdi ngay sau do.
a) Tim cong thirc truy hoi cho sé phat T ma bac 4y boi vao ngay thir n clia chuong trinh.

b) Tim sau s6 hang dau cua diy sd T .
¢) Tim cong thirc tong quat cua diy sd (Tn ) .

d) Bac Hung dat dwoc myc tiéu boi it nhit 60 phiit mdi ngay vao ngay thir bao nhiéu ciia chuong
trinh?

e) Tinh téng thoi gian bac Hung boi sau 30 ngay dau ctia chuong trinh.
Loi giai
Goi 7T, l1a s6 phut ma bac Hung boi vao ngay th n cua chuong trinh.

a) Do bac bat dau bang cach boi 10 phit vao ngay dau tién, sau d6 thém 2 phut mdi ngay sau d6
=T +2Vn=1.

nén ta c6 h¢ thic truy héi sau 7, =10,7
b) Sau sb hang dau cua diy sb 1a

1, =10;T, =12, T, = 14T, =16; T, =18;T; = 20.

¢) Theo dinh nghia diy sb T la cip sb cong co 7, =10 vacongsai d =2.

Suy ra, cong thirc tong quat ctia diy so 1a T =T +(n-1)d=8+2n Vn2x1.

d)Tacd T 260=8+2n=>260<>n=26.

Viy bac Hung dat dugc muc tiéu boi it nhat 60 phit mdi ngdy vao ngay thir 26 ctia chwong trinh.

e) Tong thoi gian bac Hung boi trong 30 ngay dau ciia chuong trinh 1a

_[2T+(30-1)d 30
30 T 2

= 1170( phiit).
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Cau 58:

Cau 59:

Cau 60:

CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN

Mot rudng béc thang c6 thira thip nhat (bac thir nhat) nam ¢ do cao 950m so v6i muc nudc bién,
d6 chénh léch gitra thira trén va thira dudi trung binh 1a 1,5m . Hoi thira rudng ¢ bac thr 12 ¢6

dd cao la bao nhiéu mét so voi muc nudc bién?

Loi giai
Ki hiéu u, 1a chiéu cao so véi muc nuée bién cia thira rudng & bac thtr ».
Khi do, day sb (un) la mot cép ) cong voi u, =950 va d =1,5.
Tacd u, =u,+11d =950+11.1,5=966,5 .

Vay thtra ruong ¢ bac thur 12 ¢6 do cao 966,5 m so voi muc nudc bién.

Béc Tu vao 1am cho mot cong ty v6i hop dong vé tién luong mdi ndm nhu sau: Nam thir nhét:
240 triéu;
Tir nidm thit hai tré di: Mdi nim ting thém 12 tridu.

Tinh s6 tién luong mot ndm cta bac Tu vao nam thir 11.

Loi giai
Got u, 1a s tién luong ctia bac Tu nhan dugc vao nam thr » .
Khi d6, day sb (u,) tao thanh cap s6 cong c6 u, =240 va d =12.
Tacod u,, =u, +10d =240+10-12=360.

Vay vao ndm tht 11, s6 tién lwvong mot nam cua bac Tu 1 360 tridu dong.

Mot rap hat c6 20 hang ghé. Hang tha nhat c¢6 20 ghé, sé ghé ¢ cac hang sau déu hon s6 ghé hang
ngay trudc d6 mot ghé. Cho biét rap hat da ban hét vé véi gia mdi vé 1a 60 nghin ddng. Tinh tong
sb tién vé thu duoc cua rap hat.

Loi giai

Goi u, 1a s6 ghé ¢ hang tha n .
Khi d6, day s6 (u,) tao thanh cip s6 cong v6i u, =20 va d =1.

20-[2-20+(20—1)-1]
2

Téng s6 ghé c6 trong rap hat 1a: S, = =590 (ghé).

Téng sb tién vé thu duoc 1a: 590.60000 = 35400000 (ddng).
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Cau 61:

Cau 62:

CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN

Khi ki két hop dong lao dong voi ngudi lao dong, mot doanh nghiép dé xut hai phuong an tra
luvong nhu sau:

Phuong 4n 1: Nam thir nhét, tién luong 1a 120 triéu dong. Ké tir ndm thi hai trd di, mdi nam tién
lwong duoc tang 18 triéu dong.

Phuong an 2: Quy thi nhat, tién lwong 1a 24 triéu dong. K& tir quy thar hai tré di, mdi quy tién
lwong duoc ting 1,8 triéu dong.

Néu 1a ngudi dugc tuyén dung vao doanh nghiép trén, em nén chon phuwong an nao khi:
a) Ki hop dong lao dong 3 nam?
b) Ki hop dong lao dong 10 nim?
Loi giai
O phuong 4an tra luong thr nhat, s tién lwong mdi nim ngudi lao dong nhan duoc 1ap thanh cap

s6 cong (un) c6 s6 hang dau u, =120, cong sai d =18.

O phuong 4n tra lwong thir hai, s6 tién luong mdi quy nguoi lao dong nhan duge lap thanh cap
s6 cong (v, ) c6 s6 hang dau v, =24, cong sai d =1,8.
a) Néu ki hop dong lao dong 3 nam thi:

Téng sb tién lvong nguoi lao ddng nhan duoc trong 3 ndm & phuong an 1 14 tong 3 s6 hang dau
clia cap sd cong va bang:

2 +2d)-3 ‘
S, =M=3u1 +3d =3-120+3.18 = 414 (triéu ddng).
2

Do 1 nim c6 4 quy nén téng sb tién lwong ngudi lao dong nhan duoc trong 3 nam & phuong an
2 1a tong 12 s6 hang dau cta cip sd cong va bang:

o (2w +11d) 12 , ,
S, = =12v, +66d =12-24+66-1,8 =406,8 (tri¢u dong).
2

Vay néu ki hop dong lao dong 3 nidm thi em nén chon phwong an 1.
b) Néu ki hop dong lao dong 10 nam thi:
Tong s6 tién luong ngudi lao dong nhan duge trong 10 nim & phuong an 1 bang:

2u,+9d)-10 ‘
S, :%:mu1 +45d =10-120+45-18=2010 (triéu ddng).

Tong s6 tién luong ngudi lao dong nhan duge trong 10 nim & phuong an 2 bang:

. (2w +394')-40 , o
S,y = : = 40v, +780d = 40.24 +780-1,8 = 2364 (tri¢u ddng).

Vay néu ki hop dong lao dong 10 nim thi em nén chon phwong an 2.

Chudng dong hd & mot toa thap danh sb tiéng dung bang sb gid va cir mdi 30 phit khong phai 1a
gid dung thi danh 1 tiéng chudng. Hoi bat dau tir luc 1 gio dém dén 12 gio trua, chudng dong hd
d6 da danh tat ca bao nhiéu tiéng?
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Loi giai

Luc 1 gio dém, toa thap danh 1 tiéng chudng; luc 2 gio dém, toa thap danh 2 tiéng chuéng;.; luc
12/ trua, toa thap dénh 12 tiéng chudng. Ngoai ra, mdi 30 phiit khong phai 1a gio ding thi danh
1 tiéng chudng (c6 11 1an nhu thé tir 1 gid dén 12 gio).

Vay tong sb tiéng chudng 1a: § =(1+2+3+...+12)+1.11=89

Cau 63: Céc khuc gb duoc xép nhu Hinh 2. Luot tht nhit ¢6 21 khic, luot thi hai ¢6 20 khic, ., luot trén
cung c6 15 khuc. Tinh tong sb khuc gd da duoc xép.

Loi giai

(21+15)-7

Tong s6 khic gd duge xép la: 15+16+...+21 = =126.

Cau 64: Ban Gia Linh xép que diém thanh hinh thap trén mat san nhu hinh vé:

1 tang 2 tang 3 tang

a) Hoi néu co6 5 tang thi cin bao nhiéu que diém xép tang dé cua thap?

b) Hoi néu c6 100 tang thi can bao nhiéu que diém xép ting dé cua thap?

¢) Bé xép dugc thap c6 10 tang thi ban An can ding bao nhiéu que diém?
Loi gidi

1 tang 2 tang 3 tang

a) Xép 1 tang can 3 que xép dé thap,

Xép 2 tang can 7 que xép dé thap,

Xép 3 tang can 11 que xép dé thap,

Xép 4 tang can 15 que xép dé thap,

Xép 5 tang can 19 que xép dé thap.

b) Gia sir dé xép n tang thi can u, que xép tang dé, khi do ta co:
Cach 1:

u, =3
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u, =u, +4

U, =u, +4=u+2.4

u,=u, +4=u+3.4

us=u,+4=u +44

Uy =Ugg +4=1u,+99.4=3+99.4=399

Cach 2: Theo gia thiét s que diém xép ting dé cua thap 1ap thanh mot cip sb cong véi u, =3 va

cong sai d = 4. Do d6 s que diém xép tang dé ciia thap néu c6 100 tang la:

gy =ty +(100—-1).d =3+99.4 =399

Cau 65:

¢) Sb que & 1tang 1a u, =3.
Tong sb que & 2 tang 1a u +u, =3+7.
Tong s6 que & 3tang 1a u, +u, +u, =3+7+11.

Taco cipsd cong u, =3, d =4, tinh S, ?

X A A A LA 10
Dé can c6 10tang can tong S, = ?(2.3 + 9.4) =210que.
Mot con dc¢ sén bi roi vao 1 cai giéng sau 100 mét. Oc sén cd gang thoat ra bang cach mdi ngay
tréo 1én thém 1 doan 3m so voi ngay trudc d6 theo chiéu cao ciia miéng giéng. Biét rang ngay

dau tién con Oc sén tréo dugc 2m. Hoi sau ngay thir 30, con 6c sén co treéo ra khoi dugce giéng
hay chua?

100m

Loi giai

Theo gia thiét s6 mét bc sén bo duoc qua cac ngay lap thanh mot cip s6 cong véi ngay thir nhat bo

dugc la u, =2 (m) va cong sai d =3 (m)

Do d6 s6 mét oc sén bo dugc sau 30 ngay 1a: uy, =u, +(30—1)d =2+29.3=89 (m)

Vay sau ngay thtr 30 con 0c sén van chua ra khoi miéng giéng.

Cau 66:

Mot cong ty tra luong cho anh A theo phuong thirc sau: Mirc lwong quy dau tién 1a 4,5 tridu
ddng/ quy. Ké tir quy tiép theo, mdi quy duoc ting thém 0,3 triéu dong. Hoi tong sb tién lwong
anh A nhan duoc sau 3 nam lam viéc?
Loi giai

Goi u,1a mirc luong ¢ quy tht » thi: u, = 4,5va d =0,3
I ndm c6 4 quy nén 13 ndm co 12 quy = u, = 4,5+(12—1).O,3 =7,8.
(u1 +u12)12 B (4,5+7,8).12

2

Vay: S, = =73,8 (triéu dong).
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Cau 67: Dan sd nudc ta nam 2008 1a 84 triéu nguoi (dung thir 13 trén thé gidi) binh quan déan sb ting 1
triéu nguoi/ nim (bang dan s6 1 tinh). Véi téc d6 ting dan s nhu thé, nam 2026 dan sd nude ta
13 bao nhiéu? Dy doan dén nam nao thi dan sb nude ta dat mdc 1 ty nguodi?
Loi giai
Theo gia thiét thi téc d6 ting dan ludn 6n dinh déu qua cac nam.
Do vay sb dan hang nam 1ap thanh mot cap sb cong véi cong sai d = 1triéu, u, =84 trigu.
Nén dan s nam 2026 1a: u,, = 84 + (19 —1).1 = 102 tri¢u.
Theo du doan déan s nudc ta duge 1 ti nguoi khi n—1=1000—-84 = n=917.
Nhu vy déan s6 nudc ta duge 1 ty vao niam 2925,

Céu 68: Khi ky hop dong dai han véi cac ki su duge tuyén dung, cong ty lién doanh A dé xuét hai phuong
an tra luong dé nguoi lao dong tu lya chon, cy thé:
+ Phwong dn 1: Ngudi lao dong s& nhan dugc 36 triéu ddng cho nam lam viéc dau tién, ké tir nim
1am viéc thir hai mirc luong s& tang 3 triéu déng mdi nam.
+ Phwong dn 2: Ngudi lao dong s& nhan duoc 7 tridu dong cho quy 1am viéc dau tién, ké tir quy thu
hai mirc lwong s& tang thém 500 000 dong mdi quy.
Néu em 1a ngudi ky hop dong lao dong v6i cong ty lién doanh A thi em s& chon phuong an nao?
Loi giai
Goi n 1a s6 nim ky hop ddng 1am viée voi cong ty A (n>0)
Néu ky hop ddng theo phuong an 1 thi tong sb tién lvong nhan dugc trong 7 niam la:
n(n—1) - 3n* +69n
2

S, =n.36+ (triéu dong)

Néu ky hop ddng theo phuong an 2 thi tong s tién lvong nhan dugc trong 7 nam la:

4n(4n—1)
2

S, =4n.7+ .0,5=4n* +27n (tridu déng)

3n’ +69n

2
Xét 8, 8, =2 (4w’ +27m) =20 15

—5n* +15
S, -5, 20<:>¥ZO<:>O£11£3
Vay néu 1am viéc khong qua 3 nam thi lya chon theo phuong én 1, néu 1am viéc trén 3 nam thi lua
chon phuong 4n 2.

Cau 69: Tuong truyén rang nha Vua An D¢ cho phép ngudi phat minh ra ban cd vua (Seta) duoc lya chon
mot phan thuéng tuy thich. Ngudi d6 chi xin nha vua thuong cho sb hat thoc dat 1én 64 6 cua
ban c& vua nhu sau: Dat 1én 6 thit nhat ciia ban c& 1 hat thoc, tiép dén 6 thir hai 2 hat, ... c@t nhu
vay, s6 hat thoc ¢ 6 sau gap ddi s6 hat thoc ¢ 6 lién trude cho dén 6 cudi cing. Hiy tim tong sd
hat thoc ma nha vua phai ban cho nguo¢i phat minh ra ban co vua.
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Loi giai
S6 hat thoc 1a tong clia 64 s6 hang dau ctia cAp sd nhan cé u, =1, q=2:
64
S=1+2+22+23+...+263=%=264—1.

20(2"’4 —1)

Gia st 1000 hat théc nang 20gam, thi khdi luong thoc 1a gam~ 369 ty tan.

Nhu vay 1a nha vua da nham khi nghi 1a minh thira stc dé thuéng cho nha thong thai. Trong khi
ngay nay, toan thé gidi chi san xuét dugc khoang hon 2 ty tan lvong thuc mdi nam. Néu dem rai
déu s6 thoc nay 1én bé mit trai dét thi s& duge mot 16p thoc ddy 9mm. Nha vua s& khong thé co
duoc sb thoc khdng 16 nhur vay.
Ti 1é tang dan sb ctia Thanh phd A 13 1,68% . Biét rang s6 dan ciia Thanh phd A hién nay 1a 1,8
triéu ngudi. SO dan sau 5 ndm cua tinh d6 13 bao nhiéu?

Loi giai
bt B, =1800000=1,8-10° va r=1,68%=0,0168.
Goi P, 1a s6 dan ctia Thanh phd A sau n nam nita.
Tacé: P, =P +Pr=P(1+r).(S6 dan clia nam sau bang sb dan ciia nim trudc cong voi sb
dan tang thém).
Suy ra (P,) 12 mot cap s6 nhan véi s6 hang dau F, va cong bdi g =1+r.
Do d6 s6 dan ciia Thanh phd A sau 5 nam nita 1a:
P =P, (1+7) =1800000.(1+0,0168)’ ~1956366 .
Nguoi ta thiét ké mot cai thap gom 8 ting. Dién tich bé mat trén ctia mdi tang bang nira dién tich
clia mit trén cua ting ngay bén dudi va dién tich mit trén cia ting 1 bang nira dién tich cua dé
thap (c6 dién tich 1a 512¢m” ). Tinh dién tich mit trén cung

Loi giai

A e A - 5 X A A \ A \ A A A A e A A 1 \
Dién tich bé mat cua moi tang (k& tur 1) 1ap thanh mdt cap sO nhan c6 cong bdi ¢ ZE va

ul:%=256.

7
Khi d6 dién tich mat trén cung 1a: u, =u,-¢q’ = 256.[%) =2 (cm).
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Mot qua bong roi tir mot vi tri ¢ dd cao 120cm . Khi cham dat, né luén nay 1én do cao bang mot
nura d0 cao cua lan roi trudc do.

\ 7\

Goi u, =120 1a d9 cao cua lan roi dau tién va u,;u,;...;u,;... 1la dd cao cua cac lan roi ke ticp.

Tim 5 s6 hang dau tién cua day (u,) va tim diém ddc biét cua day s6 do.

Loi giai

1

u, =—-120=60
2
1

u, =—-60=30
2
1

u, =—-30=15
2

Us 21-15:1—5
2 2

Diy sb c6 mdi s6 hang déu bang mot nira sb hang dung lién trudc.

Mot cong ty tuyén mot chuyén gia vé cong nghé thong tin véi mirc lwong ndm dau 1a 240 triéu
dong va cam két sé tang thém 5% luong mdi nam so v&i nam lién trude d6. Tinh tong sb lwong
ma chuyén gia d6 nhan duogc sau khi 1am viée cho cong ty 10 nam (lam tron dén triéu dong).

Loi giai
Luong hing nim (triéu dong) cia chuyén gia lap thanh mot cap sé nhan, véi sb hang dau
u, =240 va cong boi ¢ =1,05. Téng sb luong cua chuyén gia d6 sau 10 nim chinh 14 tong cia
u (1-¢") 240[1-(1,05)" |
l-¢g  1-1,05

~3019.

10 s6 hang dau ctia cAp s6 nhan nay va bang S,, =
Viy tong sd lwong (1am tron dén triéu déng) ctia chuyén gia d6 sau 10 nam 13 3019 triéu dong
hay 3,019 ti dong.

Trong mot 19 nudi cay vi khuan, ban dau c6 5000 con vi khuan va so lugng vi khuan tang lén
thém 8% mdi gio. Hoi sau 5 gio thi s6 lwgng vi khuan 13 bao nhiéu?
Loi giai

S6 vi khuan mdi gio tao thanh cp s6 nhan véi 1, = 5000 va cong bdi g =1.08
Cong thiic tong quat: u, = 5000x1.08""
Sau 5 gid s6 vi khuén la: us; =5000x1.08"" =5161 (con vi khuan)

Mot nha may tuyén thém cong nhan vao lam viéc trong thoi han ba ndm va dua ra hai phuong an
lya chon vé luong nhu sau:
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- Phuong an 1: Luong thang khéi diém 13 5 triéu déng va sau mdi quy, luong thang s& ting thém
500 nghin dong.

- Phuong an 2: Luong thang khoi diém 13 5 tridu dong va sau mdi quy, luong thang s& ting thém
5%.

V61 phuong an nao thi tong lwong nhan dugc sau ba nam lam viéc cuia ngudi cong nhan s¢ 16n
hon?

Loi giai
Theo phuong an 1, tién luvong mdi quy sé tao thanh cap sb nhan véi u, =5x3=15, cong sai
d=05x3=1.5

Cong thuc tong quat 1a: u, =15+1.5(n—1)
Sau 3 nidm lam viéc (twong Ung voi 12 quy) luong cua ngudi néng dan la:

12 :
—[2x15+(12-1)x1.5]=279 (wiéu dong)

Theo phuong an 2, tién lwong mdi quy s& tao thanh cdp sé nhan véi u, =5x3=15, cong boi
q=1.05

Cong thuc tong quat la: u, =15x1.05""

15(1—1.05”)

Sau 3 nam lam viéc luong ctiia ngudi nong dan la: =238.757 (triéu dong)

Vay theo phuong an 1 thi tong luong nhan dwoc cia ngudi nong dan 13 cao hon
Mot cong ty xdy dung mua mot chiéc may ui voi gia 3 ti ddng. Ctr sau mdi nam sir dung, gia tri
ctia chiéc may i nay lai giam 20% so véi gid tri ciia n6 trong nam lién trudc d6. Tim gia tri con
lai ctia chiéc may ui d6 sau 5 nam st dung.

Loi giai
Gi4 tri ctia chiéc may i mdi nam 1ap thanh mot cip s6 nhan voi s6 hang dau bang 3 va cong boi
q=0.38.
Gia trj cua chiéc may Gi sau 5 ndm st dung 1a: u, =3x0.8°" =0.1875 (ty dong)
Vao ndm 2020, dan s6 ciia mot qudc gia 1a khoang 97 triéu ngudi va téc do ting truong dan sd
13 0,91% . Néu toc do tang truong dan sb nay duoc gitr nguyén hiang nim, hiy wdc tinh dan sb
ctia qudc gia d6 vao nam 2030.

Loi giai
Dan s hing nam lap thanh c4p s6 nhan vai s6 hang dau 14 97 va cong boi g =1.0091

Dan sb cta qubc gia d6 nam 2030 (tic n=11) 13 u, =97x1.0091"" =106.197 (triéu nguoi)

Mot loai thude duge dung mdi ngdy mot lan. Lic dau néng do thude trong mau cua bénh nhan
tang nhanh, nhung mdi lidu ké tiép co tac dung it hon lidu trudc do. Lugng thudc trong mau &
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ngay thir nhat 1a 50mg , va mdi ngdy sau d6 giam chi con mot nira so voi ngay ké trude d6. Tinh

tong luong thudc (tinh bang mg) trong mau ctia bénh nhan sau khi ding thudc 10 ngay lién tiép.
Loi giai

Luong thudc trong mau mdi ngdy cau bénh nhan 1ap thanh cip s nhan véi s hang dau 1a 50 va

cong boi ¢ =0.5

Téng luong thudc trong mau 10 ngay lién tiép chinh 1a tong 10 sé hang dau cau cip sé nhan nay
50[1-(0.5)" ]

vabang: S =
& O 1-05

=99.902(mg)

Tir 0 gid dén 12 gio trwa, chudng cuia mot chiée ddng hd qua lic s& danh bao nhiéu tiéng, biét
rang n6 chi danh chudng bao gid va sé tiéng chudng bang sb gio?
Loi giai

Luc 1 gio dong ho danh 1 tiéng chudng.

Luc 2 gio dong hd danh 2 tiéng chudng

Luc 12 gid trua dong hd danh 12 tiéng chudng.

Do d0, tir 0 gio dén 12 gid trwa, ddng hd danh sd tiéng chuong la: 1+2+3+....+11+12

Pay 14 tong 12 s6 hang cia cap s6 cong c6 s6 hang dau u, =1, cong sai d =1

Vay tong so tiéng chudéng dong ho trong khoang thoi gian tir 0 dén 12 gio trua la:

S12:12><(;+12):78

Té bao E.Coli trong diéu kién nuéi ciy thich hop ctt 20 phut lai phan d6i mot 1an. Hoi sau 24 gio,
té bao ban dau s& phan chia thanh bao nhiéu té bao?
Loi gii

S té bao phan chia sau mdi 20 phit tao thanh cip s nhan véi s hang dau 1a 2, cong boi 1a 2
Sau 24 gid (thc n=(24x60):20=72) té bao ban diu phan chia thanh s té bao la:
u, =2x2"=4722x10"

Suy ra ba s6 can tim 1a 18,7,—4 hoac 3,7,11

Mit san ting mot (tang trét) cia mot ngdi nha cao hon mit san 0,57 . Cau thang di tir ting mot
1én ting hai gdm 25 bac, mdi bac cao 16cm .
a) Viét cong thirc dé tim do cao cta bac cau thang thir n so véi mit san.

b) Tinh d6 cao cua san ting hai so voi mit san.

Loi giai
a) Moi bac thang cao 16¢m =0,16m.
= n bac thang cao 0,16n(m)

Vi mat bﬁng san cao hon mat san 0,5m nén cong thuc tinh dd cao cua bac »n so voi mat san s€
la: i, =(0,5+0,16n)(m)
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b) D¢ cao cua san tang hai so véi mit san tmg voi n =25 1a: h,; =0,5+0,16.25=4,5(m)

Mot hinh vuéng mau vang c6 canh 1 don vi dai dugc chia thanh chin hinh vudéng nhé hon va
hinh vudng & chinh giita dugc t6 mau xanh nhu Hinh 2.1. M6i hinh vudng mau vang nho hon lai
dugc chia thanh chin hinh vudéng con, va mdi hinh vuong con ¢ chinh gitra lai dugc t6 mau xanh.
Néu qua trinh nay duoc tiép tuc 1ap lai ndm lan, thi téng dién tich cac hinh vuong dugc t6 mau
xanh bao nhiéu?

Bl

Loi giai

A ’ A A \ A A . /. A \ ]- A A A \
Dién tich 6 vuéng mau xanh sau lan phan chia thr nhat la: % s0 6 vudng mau xanh dugc tao
thém 1a 8°

A s A A \ A A . ’ c 1 1 A A A \
Dién tich 6 vuong mau xanh sau lan phan chia thur hai la: 9—2, s0 0 vuong mau xanh dugc tao

thém 1a 8'

A e A A \ A A . ) - \ 1 A A A \
Di¢n tich 6 vudng mau xanh sau lan phan chia thtr nam la: 9—5 , $0 0 vuong mau xanh dugc tao
thém 1a 8*

R A 7 SO A \ \ l 1 1 4
Tong dién tich cac 6 vudng mau xanh la: 9 + 9—2>< 8 +... +9—5>< 8" =0.445

Vi khuan E.coli trong diéu kién nudi ciy thich hop ctr 20 phut lai phan d6i mot lan.
(Nguén: Sinh hoc 10, NXB Gido duc Viét Nam, 2010)

Gia st ltac dau ¢6 100 vi khuan E.coli.

Hoi ¢6 bao nhiéu vi khuan E.coli sau 180 phit?
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Hinh anh phéng to ctia vi khuan E.coli
Loi giai

S6 lugng vi khuan lac dau Q, =100 (vi khuan).
S6 lugng vi khuan sau 1an nhan d6i dau tién (sau 20 =1.20 phat) 1a: O, =100.2 =200 (vi khuan).
S6 lugng vi khuan sau 1an nhan doi thi hai (sau 40 = 2.20 phut) 1a: Q, =100-2-2 =100.2% = 400
(vi khuén).
S5 luwong vi khuin sau lan nhan d6i thd ba (sau 60=3.20 phat) la:
0,=100-2-2-2=100-2° =800 (vi khuan).
Téng quét: S6 lwong vi khuan sau 1an nhan déi thir # (sau 7.20 phit) la: 0, =100.2" (vi khuén).
Vi vdy sO luong vi khuin sau lan nhan d6i tha thG 9 (sau 180=9.20 phut) la:
0, =100.2° =51200 (vi khuan).
Dan sb trung binh ctia Viét Nam nam 2020 1a 97,6 tri¢u nguoi, ti 1€ ting dan s6 1a 1,14% /nam.
(Ngudn: Nién giam théng ké cua Viét Nam nim 2020, NXB Théng ké, 2021)
Gia str ti 1¢ ting dan s6 khong doi qua cac nam.

a) Sau 1 nam, dan sO cua Viét Nam s€ 1a bao nhi€u tri¢u nguoi (lam tron ket qua dén hang phan
muoi)?

b) Viét cong thirc tinh dan sé Viét Nam sau 7 nam ké tir nam 2020.

Loi giai
a) Sau 1 nam, dan s6 cia Viét Nam sé& la: u, =97,6+97,6-0,0114=97,6-(1+0,0114)
=97,6.1,0114 = 98,7 (triéu nguoi).

b) Goi u, 1a dan so6 cia Viét Nam sau # nam.

=u_,+u,,-0,0114=u_ -(1+0,0114)

Do ti 1é ting dan s6 hang nam 1a 1,14% nén ta co:
=u, -1,0114, n>2.

Do dé, (u,) 1a cip s6 nhan c6 s6 hang dau u, =97,6.1,0114, cong bdi ¢ =1,0114.

Vay dan s coa Vit Nam sau #n nam ké tr nam 2020 la
u, =97,6-1,0114-1,0114"" =97,6-1,0114" (triéu nguoi).

Béc Linh giri vao ngén hang 100 triéu dong tién tiét kiém v6i hinh thirc 13i kép, ki han 1 nim véi
131 suit 6%/ nam. Viét cong thic tinh s tién (ca gbc va 1di) ma bac Linh c6 dugc sau # nam
(gia sir 13i suat khong thay ddi qua cac nam).

Loi giai
S6 tién ban dau 7, =100 (triéu dong).

S6 tién sau 1 ndm béac Linh thu duoc 1a: 7, =100+100.6% =100.(1+ 6%) (triéu dong)
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S6 tién sau 2 nam bac Linh thu dugc 1a: 7, =100.(1+ 6%) +100.(1+ 6%).6% = 100.(1 + 6%)’ (triéu
dong)
S6 tién sau 3 nam bac Linh thu dugc 1a: 7, =100.(1+6%)* +100.(1+6%)*.6% = 100.(1 + 6%)’
(triéu dong)
S6 tién sau n ndm béac Linh thu duogc chinh 1a mot cap sb nhan véi s6 hang dau 7, =100 va cong

bdi g =1+ 6% co sd hang tong quat la:

T

n+l

=100.(1+6%)" (triéu dong).

Gia str anh Tuén ki hop ddng lao dong trong 10 nam vai didu khoan vé tién luong nhu sau: Nam
thu nhat, tién lvong cua anh Tuén 1a 60 triéu. K& tir nam th{ hai trd di, mdi nam tién luong cua
anh Tuan dugc ting 1én 8%. Tinh téng s tién luong anh Tuan linh dugc trong 10 nam di 1am
(don vi: triéu dong, lam tron dén hang phan nghin).

Loi giai

Goi u, 1a s tién luong (tri¢u déng) anh Tuin duoc linh & ndm lam viéc tht .
Ta co: u, =60;

u,=u,  +u, -0,08=u,,-(1+0,08)=u,  -1,08.

n—1
Do do, (u,) la cap s6 nhan ¢6 s6 hang dau u, =60, cong boi ¢ =1,08..

Ap dung cong thirc tinh tong S ,taco téng sb tién lwong anh Tudn linh dugc trong 10 nim di
60(1-1,08")

~ 869,194 (triéu dong).
1= L08 (triéu dong)

lam 1a: S,, =

Mot tinh ¢ 2 tri€u dan vao nam 2020 voi ti 1€ tang dan $6 1 1%/nam. Goi u, la s6 dan cua tinh
d6 sau n nam. Gia st ti 18 ting dan sd 1a khong dbi.
a) Viét cong thuc tinh sé dan cua tinh d6 sau # nam ké tir nam 2020.

b) Tinh s6 dan cta tinh d6 sau 10 nam ké tir nam 2020.
Loi giai
a) Ta co day (un) 1ap thanh mot cip s6 nhan c6 sb hang dau 1a u, =2 triéu dan va cong sai q =
1% . Khi d6 sb hang tong quat ciia u,=2-(1+1%)"" (triéu dan).
b) S6 dan cta tinh d6 sau 10 nam ké tir ndm 2020 la:
u, =2-(1+1%)""" = 2,19 (triéu dan).

Mot gia dinh mua mot chiéc 6 t6 gia 800 triéu dong. Trung binh sau mdi nim sir dung, gid tri con
lai cua 0 t6 giam di 4% (so v&i ndm trudce do).
a) Viét cong thurc tinh gia tri cia 6 t6 sau 1 nam, 2 nam st dung.

b) Viét cong thirc tinh gia tri ctia 6 t6 sau n nam st dung.

¢) Sau 10 nam, gia tri cia 0 t6 udc tinh con bao nhiéu tri¢u dong?
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Loi giai
a) Sau 1 nam gia tri ctia 6 t6 con lai la:
u, =800 —800.4% = 800.(1— 4%) = 768 (tri¢u dong).
Sau 2 nam gia tri cua 6 to con lai la:
u, =800.(1—4%) —800.(1—4%).4% = 800.(1— 4%)* = 737,28 (triéu dong).
b) Goi (un ) la gia tri ctia 6 t6 sau n nam sir dung.
Day s6 (u,) tao thanh mot cap so nhan véi s6 hang dau 1a gié tri dau ciia 6 6 1a u, =800 triéu
dong va cong boi g =1-4%.
Khi d6 cong thirc tong quat dé tinh u, = 800.(1-4%)" .
¢) Sau 10 ndm sir dung gia tri ciia 0 t6 con lai la:
1y, =800.(1—4%)"° ~ 531,87 (tri¢u dong).

Mot ngudi nhay bungee (mét tro choi mao hiém ma ngudi choi nhay tir mét noi ¢ dia thé cao
xubng v4i day dai an toan budc xung quanh ngudi) tir mot cdy cau va cing mot soi day dai 100m
. Sau mdi 14n roi xubng, nho su dan hoi cia dy, nguoi nhay duoc kéo 1én mot quing duong co
d6 dai bang 75% so véi lan roi trude d6 va lai bi roi xudng dung bang quing dudng vira duoc
kéo 1én (Hinh 3). Tinh tong quing dudng ngudi d6 di dugc sau 10 1an kéo 1én va lai roi xubng.

i B B B 1 ) B
|
p

{-rl(}(!m ] £

{ ; [lL?il[lllﬂerf &
[ ; i ' ‘.
L |

i

Hinh 3

Loi giai
Goi (u,) 1a d0 dai day kéo sau n 1an roi xudng (n € N)
Ta co: u, =100(m)
Sau lan roi dau tién do dai day kéo con lai 1a: u, =100.75%(m).
Sau ct nhay tiép theo d6 dai day kéo con lai la: u, =100.75%.75% =100.(75%)’ (m) .

Diy s6 nay lap thanh mot cap s6 nhan c6 s6 hang dau 1a 100 va cong boi g =0,75%, ¢ cong

thtre tong quét (u, ) =100.(0,75%)"" (m). Tong quing dudng ngudi d6 di duge sau 10 lan kéo

100(1-(75%)")
1-75%

1én va lai roi xudng la: S,, = ~377,5(m)
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Ngudi ta trong cdy theo cac hang ngang v6i quy ludt: & hang tht nhét c6 1 cdy, ¢ hang thir hai
¢6 2 cdy, ¢ hang tht ba c6 3 cdy,. 6 hang th n c6 n cay. Biét rang ngudi ta trong hét 4950 cay.
Hoi s6 hang cdy dugc trong theo cach trén 1a bao nhiéu?

Loi giai

Gia st nguoi ta da trong dugc » hang.
S6 cay & moi hang 13p thanh mot cap s cong véi u, =1, cong sai d =1

Tong s6 cay ¢ n hang cay la:

g :n(1+n):n(n+1)
" 2

< n*+n-9900=0
=n=99 v n=-100 (L)

=4950

Viy ¢6 99 hang cay duoc trong theo cach trén.

Mot cai thap co 11 tang. Dién tich ctia mit san ting 2 bang ntra dién tich ciia mat day thap va
dién tich ciia mat san mdi tAng bang nira dién tich ciia mat san mdi tang ngay bén dudi. Biét mat
day thap co dién tich 1a 12288m?. Tinh dién tich ctia mit san ting trén cung cua thap theo don
vi mét vuong.

Loi giai

Dién tich mét ddy thap 1a u, =12288(m*).

: 1
Dién tich mt san ting 2 1a: u, =12288. = 6144(m’).

Goi dién tich matsan tang n 1a u, v6i neN .

C 1 . .
Day (u,) 1ap thanh mot cap so nhén la u, =12288 va cong bdi ¢ = 3 c6 so hang tong quat 1a:

1 n—1
u, = 12288.(—] :
2

Dién tich mat thap trén cung chinh la mat thap thr 11 nén ta co:
1 11-1
— _ 2
u11—12288-(5j =12(m’)

Mot khay nude c6 nhiét do 23°C duoc dit vao ngin da cua ti lanh. Biét sau mdi gi0, nhiét do
cua nude gidm 20% . Tinh nhi¢t d6 cua khay nudc do sau 6 gio theo don vi do C
Loi giai

Goi u, 1a nhiét do cua khay nudc do6 sau n gio (don vido C) voi neN "

Ta c6: u, = 23;u, =23-23.20% = 23.(1-20%) = 23.80%; u, = 23.80%.80% = 23.(80%)’;...
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Suy ra ddy (u,) 1ap thanh mot cip s6 nhan véi s6 hang dau u, =23 va cong bdi ¢ = 80% c6 s

hang tong quat u, = 23.(80%)"71 doC
Vay sau 6 gio thi nhiét do cua khay 1a u, = 23.(80%)’ ~7,5°C.

Cho hinh vuéng C, c6 canh bang 4. Ngudi ta chia mdi canh hinh vuéng thanh bn phan bang
nhau va ndi cac diém chia mot cach thich hop dé c6 hinh vudng C, (Hinh 4). Ttr hinh vuéng C,
lai 1am tiép tuc nhu trén dé c6 hinh vuéng C,.Cu tiép tuc qua trinh nhu trén, ta nhan dugc diy
cac hinh vuéng C,,C,,C,,...,C, ,... Goi a, 1a dd dai canh hinh vudéng C, . Chung minh réng day

sO (a,) la cap s nhan.

Hinh 4
Loi giai
D§ dai canh cua hinh vuoéng dau tién la: a, =4.

Dg dai canh cua hinh vuéng thtr » 1a: a, .
D¢ dai canh cua hinh vudng thr n+1 1a: a,,, = [—] ‘a, .

an+1 M 10
Suyra: == =——
a 4

n

Vay (a,) 1a mot cap sb nhan véi s hang dau a, =4 va cong boi g = @

Ong An vay ngan hang 1 ti ddng véi 13i suat 12%/nam. Ong di tra no theo cach: Bit dau tir
thang thir nhat sau khi vay, cudi mdi thang 6ng tra ngan hang cung s6 tién 1a ¢ (dong) va da tra
hét ng sau dung 2 nam ké tir ngay vay. Hoi sb tién mdi thiang ma ong An phai tra 1a bao nhiéu
dong (1am tron két qua dén hang nghin)?

Loi giai
Goi (un) 1a s6 tién sau mdi thang 6ng An con ng ngén hang.
Lai suat mdi thang 14 1% .
Ta co:

u, =1000000000 dong.

w, =u, +u, 1% —a =u,(1+1%) —a (dong)
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uy =1, (1+1%) —a+[u,(1+1%) —a]- 1% —a = u,(1+1%)* —a(1+1%) —a

u, =u,(1+1%)"" —a(1+1%)" > —a(1+1%)"> —a(1+1%)"* -...—a.

Ta thay day a(1+1%)"%;a(1+1%)">;a(1+1%)"*;...;a 1ap thanh mot cap s nhan vai sd hang
dau a,=a vacong bdi g =99% co téng n—2 sd hang dau la:
a(1-(99%)"7)

_ n—2
Ty =100a|1-(99%)"" |.

Suy ra u, =u,(1+1%)"" —100a[ 1-(99%)"" |.
Vi sau 2 ndm bang 24 thang thi 6ng An tra xong so tién nén n =24 va u,, =0.Do do ta co:

ty, =1,(1+1%)” =100a[ 1-(99%)” | =0
©>1000000000.(99%)> ~100a| 1-(99%)™ | =0
< a=40006888,25

Vay mdi thang ong An phai tra 40006888,25 dong.

Mot qudc gia c6 dan s6 nam 2011 13 P triéu ngudi. Trong 10 nim tiép theo, mdi nim dan sb
tang a% . Ching minh rang dan s cac nam tir naim 2011 dén ndm 2021 cia qudc gia d6 tao thanh
cAp s6 nhan. Tim cong boi cua cAp sd nhan nay.

Loi giai

Dan s6 qua cac ndm la:

Uy =P
Uy, =P+aP=P(l+a)=u,, -(1+a)
Uyy; = P(1+a)+aP(l1+a)= P(l+a)2 =1y, (1+a)

u,, =u (1+a)
Vay dén s6 cac nam tao thanh cap s6 nhan c6 cong bdi la 1+a

Tan sb cua ba phim lién tiép Sol, La, Si trén mot cay dan organ tao thanh cép s6 nhan.

Hinh 1

Biét tin s6 cua hai phim Sol va Si lan lwot 1a 415Hz va 466Hz (theo:
https://vi.wikipedia.org/wiki/Dd_(nt nhac)). Tinh tin s6 ciia phim La (1am tron dén hang don
vi).

Loi giai
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Do tin s6 cua ba phim Sol, La, Si tao thanh cdp s6 nhan nén goi tin sé 3 phim lan luot la:
a,aq,aq’
Tacod: a =415 va aq’ =466.Nén ¢ =1,06
Suy ra: aq =440
Vay tan s6 ctia phim La 1a 440 Hz
Chu ki ban rd ciia nguyén t6 phong xa poloni 210 14 138 ngay, nghia la sau 138 ngay, khdi luong
ctia nguyén t& d6 chi con mét nira (theo: https://vi.wikipedia.org/wiki/ Poloni-210). Tinh khéi
lugng con lai cia 20 gam poloni 210 sau:
a) 690 ngay;
b) 7314 ngay (khoang 20 nam).

Loi giai

a) Sau 690 =138.5 ngay, tic 1a sau 5 chu ki ban ra, khéi lugng nguyén t6 Poloni con lai la:

4
20.(%) =1,25( gam )

b) Sau 7314 =138.53 ngay, tirc 1a sau 53 chu ki ban r, khéi lugng nguyén t6 Poloni con lai la:

1 52
20.(5j =4,44.10" (gam)

Mot loai vi khuan dugc nudi ciy trong phong thi nghiém, ctr mdi phit s6 lugng lai ting 1én gap
d6i s6 luong dang c6. Tir mot vi khuan ban dau, hiy tinh tong sé vi khuan c6 trong dng nghiém
sau 20 phut.

Hinh 2

Loi giai
e , _ 20-[1-2"]
Tong so vi khuén c6 trong 6ng nghiém sau 20 phut 1a: S,, = 7 =20971500

Gia sir mot thanh phd c6 dan sé nam 2022 1a khoang 2,1 triéu ngudi va toe do gia ting dan sb
trung binh mdi ndm 13 0,75%.

a) Du doan dén sb cta thanh phd d6 vao nam 2032.

b) Néu téc do gia ting dan s6 van giir nguyén nhu trén thi wdc tinh vao nim nao dan sé cua thanh

phé d6 s& ting gip d6i so véi nam 20222

Loi giai
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Dan sd cua thanh phé tr ndm 2022 1dn luot tao thanh cép s6 nhan co cong boi la
1+0,0075=1,0075

Dan s6 ctia thanh phd vao nam n la: u, =2,1.1,0075" >

a) Uy, =2,1.1,00757772 = 2,26

b) Khi u, =2.u,,, < 1,0075" " =2 < n=2115

Vay dén nam 2115, dan sb thanh phd gép doi so véi nam 2022

Trong trd choi mao hiém nhay bungee, mdi lan nhay, ngudi choi s& dugc diy an toan cé tinh dan
hoéi kéo ndy nguoce 1én 60% chicu sau cua ci nhdy. Mot ngudi choi bungee thuc hién ci nhay

- .

dau tién c6 do cao ndy ngugc lén 1a 9m.

(Hinh 3)

a) Tinh d6 cao nay nguoc 1én ctia ngudi d6 ¢ 1an nay thir ba.

b) Tinh tong cac d6 cao nay nguoc 1én ctia ngudi dé trong 5 1an nay dau.
Loi giai

Do cao nay nguoc 1én ciia ngudi d6 ¢ 1an nay thi nhét 1a u, =9

Do cao céac lan nay 14n luot tao thanh cép 6 nhan c6 cong boila g = 0,6;u, =9.0, 6"

a) u, =9.0,6"" =3,24

5:1-0,6° ]
b) S, =————==11,528
1-0,6
Gia stir mot quan thé dong vat & thoi diém ban dau co 110000 ca thé, quan thé nay c6 ti 1¢ sinh 1a
12%/ nim, xut cu 1a 2%/ nam, tir vong 13 8%/ niam. Dy doan sb c4 thé cua quan thé do sau
hai nam.
Loi giai
S6 ca thé cua quan thé qua cic nim tao thanh cdp sO nhan cod cong boi la:
q=1+0,12-0,02-0,08=1,02
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S6 ca thé sau hai nam 1a: 110000.1,02% = 114444 (cé thé)

Mot cdy dan organ c6 tan s6 am thanh cac phim lién tiép tao thanh mot cip sb nhan. Cho biét tan
s6 phim La Trung 1a 400 Hz va tin sd cia phim La Cao cao hon 12 phim 13 800 Hz (ngudn:
https:// vi.wikipedia.org/wiki/Organ). Tim cong bdi cta cap s6 nhan néi trén (Iam tron két qua
dén hang phan nghin).

Loi giai
800
Tacod: ¢° =——=
400
Suyra: ¢=1,06

Dan s6 Viét Nam nam 2020 1a khoang 97,6 triéu ngudi (theo Nién giam théng ké nam 2020).
Néu trung binh mdi ndm tang 1,14% thi uwéc tinh dan sé Viét Nam nam 2040 1a khoang bao nhiéu
ngudi (1am tron két qua dén hang traim nghin)?

Loi giai
Uéc tinh dan sé Viét Nam nam 2040 1a: 97, 6.(1+0,0114)*° =122,4 (triéu nguoi)

Ban ddu, mot qua lic dong hd dao dong theo mot cung tron dai 46cm(H . 2.1).

(-

Hinh 2.1
Sau mdi lan du lién tiép, do dai ciia cung tron bang 0,98 do dai cung tron ¢ ngay lan trude do.
a) Do dai ciia cung tron & 1an thir 10 13 bao nhiéu?
b) Sau 15 1an dao dong, qua lic s& di duge quing dudng tong cong 1a bao nhiéu?
(Két qua tinh theo centimét va 1am tron dén chit s6 thap phan tht hai).

Loi giai
Goi u, 1a d6 dai cung tron & lan tha »n khi con lic dao dong. Do 1an mdt, qua lac dong hod dao
dong theo mdt cung tron dai 46cm , sau mdi lan dao dong lién tiép, do dai cua cung tron béng
0,98 d¢ dai cung tron & ngay lan trudc d6 nén ddy s6 (u,) 1ap thanh clp s6 nhan c6 u, =46 va
cong boi ¢ =0,98.

a) Do dai cia cung tron & lan thi 10 14 u,, = u,q° = 46-0,98° ~ 38,35(cm).

b) Sau 15 1an dao dong, qua lic s& di dugc quing duong tong cong 1a
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15 _ 15
S, = 9 246 1708
1—g 1-0,98

~ 601,29(cm).

Céc bénh truyén nhiém c6 thé Iy lan rit nhanh. Gia sir c6 ndm ngudi bi bénh trong tudn dau tién
cua mot dot dich, va mdi nguoi bi bénh sé 1ay bénh cho bdn nguoi vao cudi tudn tiép theo. Tinh
dén hét tuan thir 10 cua dot dich, co bao nhiéu nguoi da bi lay boi can bénh nay?

Loi giai
Goi u, 1a s6 ngudi bj bénh & cudi tuan thir ». Vi c6 nim ngudi bi bénh trong tuan dau tién cia
mot dot dich, va mdi ngudi bi bénh sé& 1y bénh cho bén ngudi vao cudi tuan tiép theo nén diy
s6 (un) 12 mot cAp sé nhan ¢ u, =5 vacong boi g =4. Suy ra s6 nguoi bi anh huong béi dich
bénh & cudi tuan 10 13 u,, =u,q° =5-4° =1310720 (nguoi).
Néu mot ki su dugc mot cong ty thué voi muc luong hﬁng nam la 180 triéu déng va nhan duoc
murc ting lwong hing nim 1a 5%, thi muc luong ciia ngudi ki s d6 12 bao nhiéu khi bit dau nim
thir sdu lam vi¢c cho cong ty?

Loi giai
Goi u, 1a s6 triéu dong ma nguoi ki su d6 nhan dugce ¢ ndm thir . Vi ngudi ki su duge cong ty
thué v6i mirc luong hang nam 1a 180 triéu dong va nhan duoc muc ting luong hing nam 1a 5%
nén ddy so (u, ) 1a mot cap sb nhan c6 u, =180 va cong bdi g =1+5% =1,05. Khi bat dau nam

thtr sdu 1am vi¢c cho cong ty thi mirc luvong ndm cua nguoi ki su do 1a
ug =u,q° = 229,73 (tri¢u ddng)

Pé tich luy tién cho viéc hoc dai hoc cua con gai, c6 Hoa quyét dinh hang thang bo ra 500 nghin
ddng vao tai khoan tiét kiém, duoc tra 13i 0,5% cong don hang thang. C6 bat dau chwong trinh
tich luy nay khi con gai c¢6 tron 3 tudi. Co Ay sé tich luy duoc bao nhiéu tién vao thoi diém gi
khoan tién thir 180? Luc nay con gai ¢ Hoa bao nhiéu tudi?

Loi giai

Goi u, 1a s tridu dong ma c6 Hoa co trong chuong trinh tich luy ¢ lan giri thir » (vao dau thang

thit n). Ki hiéu a =0,5 triéu dong, » =0,5%.

S6 tién ctia ¢6 Hoa trong churong trinh ¢ dau thang 1 1a u =a.

S6 tién ctia c6 Hoa trong churong trinh ¢ dau thang 2 1a u,=u,(1+r)+a.

S tién ctia c6 Hoa trong chuong trinh ¢ dau thang 3 1a

u,=u,(1+r)+a=a(l+r) +a(l+r)+a.

Tuong ty cho cac thang tiép theo, suy ra s tién ctia ¢6 Hoa trong chuong trinh & dau thang » 1a

d+7r)" -1 _a(1+r)"—1
(1+r)-1 - r

u, =a(l+r)"" +a(l+r) +...+a(l+r)+a=a
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(1+7r)¥ -1

r

Vio thoi diém giri khoan tién thir 180, c6 Ay sé tich luy dugc u,, = a =145,41 (tri¢u
ddng). Khi d6, tudi ctia con gai c6 Hoa la 3+180:12 =18 tudi.

Céc canh cua hinh vuong ban dau c6 chiéu dai 16 cm . Mot hinh vudng méi dugce hinh thanh bang
cach ndi cac di€m gitta ctia cac canh cia hinh vuong ban dau va hai trong s cac hinh tam giac

K4

Neéu qua trinh nay duoc 1dp lai ndm lan nita, hay xac dinh tong dién tich cua vung dugc t6 mau.

két qua dugc t6 mau (hinh v& dudi).

Loi giai
Goi u, 1a dién tich hai tam gidc dugc t6 mau & lan thue hién tht 7. Goi a 1a do dai canh cta hinh

vuong ban dau.

2
O 1an 1 thi d dai canh tam gidc vuong can 1a % nén u, = 2%%% - Z_Z va d dai canh hinh

A a2
vudng sau do la —

O 1an 2 thi d6 dai canh tam giac vudng cén 1a
% 12 NN s n A 1n 2
O lan 3 thi d6 dai canh tam giac vudng cén la PR nén u, =

A ~ A A A A o a v A N 1
Nhu vay, day s6 (un) la cap s6 nhan voi u, = e va cong bdi g = 5

L 5 . 1-¢°
Vay tong dién tich sau ndm lan thyc hién 1a S =u, l—q = 124( cmz) .
—q
Chu ¥. Dién tich can tinh bang dién tich hinh vudéng ngoai cung trir di dién tich hinh vudng trong
cung roi chia 2.

Anh Nam 14 mét cau thi bong da chuyén nghiép. Anh vira ki hop dong 5 nam v6i mot cau lac bd
v6i mtrc lwong nam khai diém 1a 300 triéu dong. Chu tich cau lac bd dua ra cho anh Nam ba
phuong an vé luong nhu sau:

- Phuong 4n 1: Mdi nim ngoai mirc lvong cb dinh nhu trén, s& dugc thuong thém 50 triéu dong.

- Phuong 4n 2: Mdi ndm lwong sé tang thém 10% so voi luong nam trude do, bat dau ké tir nim
thtr hai.

- Phuong an 3: M&i nam luong s& ting thém 30 triéu so v6i lwong ndm trude do, bat dau ké tur
nam th hai.
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Em hiy tinh gitp anh Nam xem véi phuong 4n lwong nao thi tong lwong sau 5 nim ciia anh Nam
12 16n nhat?

Loi giai
Ta tinh tong tién lwong cia anh Nam theo ting phuong an:

- Phuong 4n 1: M&i ndm ngoai mirc lwong ¢ dinh nhu trén, s& dugc thuong thém 50 triéu dong
thi sau 5 ndm tong sd tién lwong ctia anh Nam 1a

5-300+5-50 =1750 (triéu dong)

- Phuong 4n 2: Mdi nam luong sé tang thém 10% so véi lwong nam trudc d6, bat dau ké tir nam
thir hai thi sau 5 nim tong s6 tién lwong ctia anh Nam 1a

300+300-(1+10%)+300-(1+10%)> +300-(1+10%)* +300(1 +10%)*
=1831,53 (triéu dong).

- Phuong an 3: M&i nam luong s& ting thém 30 triéu so v6i lwong ndm trude do, bat dau ké tur
nam thir hai thi sau 5 nam tong sd tién luong ctia anh Nam 1a

300+330+360+ 390+ 420 = 1800 (triéu dong).
Vay anh Nam nén sir dung Phuong an 2 dé nhan duoc tong luong sau 5 nim 1 cao nhét.

Mot loai vi khuan duogc nuéi céy trong 6ng nghiém, ctr 20 phut lai phan d61 mét lan. Néu ban
dau c¢6 200 vi khudn, tinh s6 lugng vi khuan c6 trong 6ng nghiém sau 2 gio.

Loi giai
Ta co: 2 gio =120 phat = 6.20 phit. Do d6, sau 2 gid vi khuan phan doi 6 lan.

Got u, 1a s6 lugng vi khuan co trong dng nghiém sau 1an phéan doi thir n—1.
Khi d6, day sb (u,) 12 mot cap sé nhan véi u, =200 va ¢ =2.
Tacod u, =u,-q° =200-2° =12800.

Vay sau 2 gid, trong 6ng nghiém c6 12800 vi khuan.

Bac Nam giri tiét kiém vao ngan hang 100 triéu dong véi hinh thirc 13i kép, ki han mot ndm véi
131 suat 8% / nam. Tinh sb tién ca géc va lai bac Nam nhan duogc sau 10 nam. (Gia su 1ai sudt
khong thay dbi trong subt thoi gian giri tién.)

Loi giai

Khoang 215892500 ddng.
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Céu 112: Mot nguoi choi nhay bungee trén mot cay cau véi mot soi day dai 100m . Sau mdi 1an roi xudng,
nguoi choi duge kéo 1én mot quang duong c6 do dai bang 80% so véi lan roi trude va lai roi
xubng dung bang quing duong vira dugc kéo 1én. Tinh tong quing duong di 1én cta nguoi do
sau 10 1an dugc kéo 1én.

Loi giai

5,2 S0-08") o os
=——~=357,05(m).
Y 1-08 ()
Cau 113: Mot thap 10 ting c6 dién tich san cua tang dudi cung 1a 6144 m* . Tinh dién tich mat san ting
trén cung, biét rang dién tich mat san mdi tAng bang nira dién tich mat san tang ngay bén dudi.

Loi giai
1 9
ulozul'q9=6144-[EJ :12(1’)’12)

Céu 114: Mot khay nudc co nhiét d6 20°C duogc dit vao ngin dé cua ti lanh. Cho biét sau mdi gio, nhiét
dd cua nude giam di 25% . Tinh nhiét d¢ khay nudc d6 sau 4 gio.

et

Loi giai
u,=u,-q" =20-0,75" 2 6,33°C.
Cau 115: Mot ngudi nhay bungee (mot tro choi mao hiém ma ngudi choi nhay tir mot noi ¢6 dia thé cao
xudng véi ddy dai an toan budc xung quanh ngudi) tir mot ciy cau va cing mot soi day dai 100m

. G1d su sau moi lan ro1 xuong, ngudi nhdy dugce kéo 1én mot quang duong c6 dd cao bang 75%
so vdi lan roi trude do va lai bi roi xuong dung bang quang duong vira dugce kéo 1én (Hinh 3).
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Cau 117:
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Hinh 3

Tinh tong quing duong nguoi d6 di duoc sau 10 1an roi xudng va lai duge kéo 1én, tinh tir luc
bét ddu nhay (Iam tron két qua dén hang don vi).

Loi giai
Goi u,(m) la quang duong nguoi choi roi xubng & 1an tht nhat, ta co: u, =100; v,(m) la quang

duong nguoi choi duge kéo 1én & 1an tha nhét, ta co: v, =100-0,75 =75
u,(m) 1 quang dudng ngudi choi roi xuéng & 1an thir hai, ta c6: u, =v, =0,75u,;
v,(m) 1a quang dudng ngudi choi duge kéo 1én & 1an thir hai, ta c6: v, = 0,75u, = 0,75v,.

Nhu vay, ta c6 hai cap so nhan déu c6 cong boi 0,75 1a: u,,u,,...,u,, va v,v,,...,v,, véi u, =100

|

Vay quing duong nguoi d6 di duoc sau 10 1an roi xudng va lai duoc kéo 1én (tinh tir luc bat dau
nhay) la:

va v =75,

1-0,75"
1-0,75

1-0,75"

Tacod: u +u, +...+u, =100-
1-0,75

j;vl +V, +o Yy, :75-[

1-0,75"

=175-
(u, +1y + . Huy )+ (v +vy +.+vy) (1_0’75

j ~ 661(m).

Anh Diing ki hop dong lao dong trong 10 nim véi phuong an tra luong nhu sau: Nam thir nhét,
tién luong ctia anh Diing 1a 120 triéu dong. K& tir nam th{r hai trd di, mdi ndm tién luong ciia anh
Diing duoc ting 1én 10% . Tinh tong s6 tién luong anh Diing linh dugc trong 10 nim dau di lam
(1am tron két qua dén hang don vi theo don vi triéu dong).

Loi giai
1912 triéu dong.

Mot cong ty mua mot chiéc may véi gia 1 ti 200 triéu dong. Cong ty nhan thay, trong vong 5
niam dau, téc d6 khau hao 12 25%/ nim (ttc 13 sau mdi mot niam, gia tri con lai cta chiéc may
bang 75% gia tri ciia ndm trudc do).

a) Viét cong thuc tinh gid tri cta chiéc may d6 sau 1 nam, 2 nim.

b) Sau 5 nam, gia tri ctia chiéc may d6 con khoang bao nhiéu triéu dong (1am tron két qua dén
hang don vi)?

Loi giai
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a) Gia tri cia may sau 1 ndm, 2 ndm lan luot 1a:
1200-0,75 =900 (triéu ddng); 1200-0,75% =675 (triéu dong).
b) Sau 5 nam, gia tri chiéc may d6 con 1a: 1200-0,75° ~ 285 (triéu déng).

Cau 118: Mot du khach vao truong dua cho ¢ Phu Quéc va tham gia dat cuoc, lan dau dat 8000 déng, moi
lan sau tién dat gp d6i 1an tién dit coc trude. Nguoi d6 thua 9 1an lién tiép va thing & lan tha
10. Hoi du khac trén thang hay thua bao nhiéu?

Loi gidi
Theo gia thiét s6 tién du khach dat trong mdi 1an (ké tir 1an dau) 1a mot cap s6 nhan co u, =8000 va
cong boi q=2.
Du khach thua trong 9 1an d4u tién nén tong sd tién thua la:
u(1-¢°
S, =u +u, +... 41, =Q=4088000
—-q
S6 tién ma du khach thang trong lan tht 10 13: u,, =, -¢° = 4096000
Ta c6 u, —S, =8000 >0 nén du khach thing 8000 (dong)

Céu 119: Cho n duong tron dong tim O. Biét rang 1, = 4; chu vi dudng tron (O;r,) c6 gap 2 lan chu vi
dudng tron (O;1;);...; chu vi dudng tron (0;7,) gép 2 lan chu vi duong tron (O;r,_, ). Chu vi

dudng tron (O;r,) ghp 256 lan chu vi duong tron (O;r). Tinh 7, ?

Loi giai
Ta c6 chu vi duong tron c6 ban kinh rla: P=2zr
Do chu vi dudng tron (O;r,) glp 2 1an chu vi dudng tron (0;7;) = 27r, =227 < 1, =21,

Do chu vi dudng tron (O;7,) gép 2 lan chu vi dudng tron (O;r, ) nén: 27r, = 2277,
<=2,

Suy ra day s0 7;7;7;...;7, lacdp s nhancod u, =7, =4 va cong boi g =2

7 =52 =4.256=1024

=7, =r:2=256.

Cau 120: Mot lo thuy tinh dung tich 1000ml chra dﬁy 1 loai dung dich chét doc néng do 10% da duoc
chuyén sang binh chtra khac; nhung dung dich ddc hai sau khi d6 hét van con dinh lo 0,1%. Dé
chat doc con trong lo <0,001x gam (microgam), ngudi ta ding nudc cit xic rira lo thiy tinh
nay. Hoi:

a) Phai xtic rira bao nhiéu 1an néu moi 1an ding 1000ml nudc cat?
b) Phéi xtic nita bao nhiéu 1an néu mdi lan ding 100ml nudc cat?
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Gia thir ring moi 1an xtic rira, chit doc hoa tan hét trong nudc va sau khi d6 di dung dich méi
ciing van con dinh lo mot lugng nhu nhau.

Loi giai

Luong chat doc ton trong lo luc dau 1a: (100g:1000) = % (gam)

Lugng chat doc ton trong lo theo yéu cau 1a: 0,001x gam = % (gam)
a) Mdi 1an xuc rira v6i 1.000ml nude cit, van con dinh lo 1ml (0,1%) nghia 1a lugng chit doc da
giam di 1000 (hay10°) lan.

Lap bang lugng chat ddc ton dong sau cac lan xtc rtra, ta co:

Luc dau Lan 1 Lan 2 Lan 3
1 1 1 1 1 1 1
J— —_—X— —X— —X—
10 10 10° 10 10° 10 10°
A A y 5 e A B A A \ 1 1 1
Vay sau 3 lan xuc rira véi 1.000ml/ 1an thi chat doc con EXW < 3 gam.

b) Phan giai ndy moi ban doc tu thuc hanh.
Cau 121: Cho hinh vuéng C, c¢6 canh bang a . Nguoi ta chia mdi canh ciia hinh vudng thanh bdn phan
bang nhau va nbi cac diém chia mot cach thich hop dé c6 hinh vudng C, (hinh v&). Tt hinh
vuong C, lai tiép tuc 1am nhu trén ta nhan dugc day cac hinh vuéng C,,C,,C,,...,C, . Goi S, 1a

dién tich ctia hinh vuéng C,(ie{l;2;3;...}). Pat T =8, +S5,+ S5, +...+S +...
a)Khi T' = %,tinha?

b) Khi T :%, tinh a?

Loi giai
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B

D
G

a) Gia st hinh vuong can phan chia cac canh cta hinh vuéng 4ABCD bdi cac diém E;F;G;H dé
tao thanh hinh vudéng EFGH , khi d6 cac diém E;F:;G:H théa man nhu hinh vé& khi do:

AE =3 AB:AF =L 4D .
4 4

o
Spep =a” -

2 2 2
Ta co: EF = (A_B) +(3ABJ _ABNI0 o _104B° 10 .
4 4 4 16 16

:> ==
16 16 16 JONE 16° 16°

ABVI0) (34BJ10)  104B 10°4B> 10° ,
JO = + = S )

r A A e ’ 1 A .9 A N 1A \ A A A y A A 1 0
Tir d6 ta thay dién tich cac hinh vudng gidm dan va 1ap thanh cap s6 nhan c6 cong bdi g = 6

2 n
Tacé:T:Sl+82+Sg+...+Sn+...:a2(1+E+10 + +10 +j

16 16> 16"
T= ! .a2:§.a2:2:>a:2.
LU
16
Viy a=2.

b) Dién tich ctia hinh vuong C,, canh x, =a (v6i a>0)1a S, =a’.

2 2
D¢ dai canh cua hinh vuéng C, la: x, = lx, + le = ﬂ = a\/ﬁ =38, = éaz
4 4 4 4 8
2 2 2
D¢ dai canh cta hinh vuéng C, la: x, = \/(%xzj +(%x2j n =@ =5?a:> S, =(§] a’

i-1 n-1
Tuong ty, dién tich ctia hinh vuéng nén C, 1a S, =(§] a’.vas, =(%) a’
2 n-1 2 n-1
Dods: T=| 1424 2] . +[2] |2=128 maT0:1+§+ o) 42
8 \8 8 3 8 \8 8
\ L n A A 1A 1v. A . 8
la tong cua cap so nhén lui vo han véi u1=1,q=§—>T0= :E.

Suy ra T:§a22%3a24.
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Cau 122: Cho hinh vuéng ABCD c6 canh bang a va c6 dién tich S,.Néi 4 trung diém 4,, B,, C,, D, theo

thu tu cua 4 canh 4B, BC, CD, DA ta dugc hinh vudng thtr hai c6 dién tich §, . Tiép tuc 1am

nhu thé, ta dugc hinh vudng thtr ba 13 4,B,C, D, c6 dién tich S;, ...va ctr tiép tuc lam nhu thé, ta

tinh dugc céc hinh vudng 1an lugt c6 dién tich S,, S,...,S,, (tham khao hinh bén). Tinh tong

S=8§+85,+8+..+5,,.

Iy

Ay

D

By

B

A

B

2., 1 2

B
Loi giai

Dy

D

Ch

D

1

By

(&

5

Taco S,=a’; S, _L, ; S, =—a’,...
2

Lz ‘ N 1
, N J4 N e K A 2 v A A
Do do §,, S,, S;,..., Sy 1 cap so nhan voi so hang dau u, = S, = a” va cong boi 9=7-

Suyra =8 +85,+S8,+..45,, =5,

299

l—q" _az(zloo_l)
l-¢q B '

Cau 123: Mot nguoi bat dau di 1am duge nhan dugc sd tién lwong 1a 5.200.000d mot thang. Sau 36 thang
ngudi d6 dugc ting luong 7,5 %. Hang thang nguoi d6 tiét kiém 20% lwong dé gri vao ngan
hang véi 13i suat 0,3% thang theo hinh thirc 14i kép (nghia 1a 13i cta thang nay dwoc nhap vao
vbn cua thang ké tiép). Biét ring nguoi d6 nhan luong vao dau thang va sb tién tiét kiém dugc

chuyén ngay vao ngan hang.

Loi giai

bat a =5.200.000 , m =20%, n =0,3%, t=7,5%.

Hét thang thi nhét, ngudi d6 c6 tong so tién tiét kiém 1a 7, = am(1+n)' .

Hét thang thir hai, ngudi d6 c6 tong sb tién tiét kiém 1a
T, = (T1 + am)(l+ n)=am(1+n)’> +am(1+n)".

Tuong ty cho dén thang thir 36.

Hét thang thir 36, ngudi d6 c6 tong sb tién tiét kiém 1a

Swu tdm va bién soan
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36
T, = am(1+n)° +am(1+n)” +...+ am(1+n) = am~(l+n)M
Thay s6 ta dugc T, ~39592539,06
Vay so tién nguoi d6 tiét kiém duoc 1a 39.592.539 dong.
Cau 124: Té bao E.Coli trong diéu kién nudi cay thich hop cir 20 phiit lai phan d6i mot lan.
a) Hoi 1 té bao sau mudi 1an phan chia s& thanh bao nhiéu té bao?
b) Néu c6 10" té bao thi sau 4 gio s& phan chia thanh bao nhiéu té bao?
(Ngudn wikipedia.org).

a) Luc dau c6 1 t& bao va mdi 1an phan chia thi mot té bao tach thanh hai nén ta c6 cap s6 nhan véi
u, =1 vacong boi q= 2.

Vay sau mudi lan phéan chia ta u,, 1a s6 té bio nhan duoc: u,, = u,.q" =1024 (té bao)

b) Liic dau c6 10" té bao va mdi 1an phan chia thi mot t& bao tach thanh hai té bao nén ta co cap
s6 nhan v6i u, =10" va cong boi q = 2.

Do ctr 20 phut phan d6i mot 1an nén sau 4 gid s& co 12 1an phan chia té bao. Ta co u,; 14 s6 té bao
nhan dugc sau 4 gio.

Viy, s6 té bao nhan dugc sau 4 gio 13 u,, = u,q"* = 409600-10°

Céu 125: Té bao E. Coli trong diéu kién nudi cdy thich hop cir 20 phit lai phan d6i mot 1an. Gia sir 1 té
bao E. Coli khbi luong khoang 15.107" g. Héi sau 2 ngay khdi lugng do 1 té bao vi khuan sinh
ra 1a bao nhiéu?

Loi giai
Mot t€ bao E. Coli
Sau 20 phuat thanh: 2 =2" t& bao.
Sau 40 =2.20 phut thanh: 4 =2" té bao.
Sau 60 =3.20 phut thanh: 8 =27 té bao.
Sau 2 ngay =144.20 phut thanh 2'* té bao.
Viy sau 2 ngay khdi lugng do 1 té bao vi khuén sinh ra la:
2'.15.10™"° =3,34511178.10% (g) ~3,35.10%° (kg).

Céu 126: Theo gia thiét thi con lic dao dong tit dan cham sau mbi chu ki va bién do giam 5%
Do viy d6 16n bién d6 lap thanh mot cip sé nhan véi u, =20 va ¢ =100%-5% =95%=0,95;

u; =u,q° =20.(0,95)° ~14,7(cm).

Page 52
Swu tdm va bién soan



CHUYEN DE Il - TOAN — 11 — DAY SO — CAP SO CONG — CAP SO NHAN

Vay sau 6 1an dao dong bién do con lic con gan bang 14, 7cm .
Loi giai
Mbt con lic dao dong tat dan cham véi bién d6 ban dau 1a 20cm, biét ¢t sau mdi chu ki bién do
con lic giam di mot lugng bang 5% bién d¢ 1an dao dong trudc do. Hoi sau 6 1an dao dong bién
dd con lac con bao nhiéu cm?

Céu 127: Tim hiéu tién cong khoan giéng ¢ hai co s khoan giéng, ngudi ta dugc biét:

- O co s& A: Gia cia mét khoan dau tién 1a 62.000 ddng va ké tir mét khoan thir hai, gia ctia mdi
mét sau ting thém 10000 dong so vai gia cua mét khoan ngay trudc.

- O co 56 B: Gia ctia mét khoan dau tién 1a 62.000 dong va ké tir mét khoan thir hai, gia ctia mdi
mét sau tdng thém 9 % gid cia mét khoan ngay trude.

Mot ngudi muén chon mét trong hai co so noi trén dé thué khoan mét cai giéng sau 20 mét, mot cai
giéng sdu 30 mét & hai dia diém khac nhau. Hoi ngudi iy nén chon co so khoan giéng nao cho
ting giéng dé chi phi khoan hai giéng 12 it nhat. Biét chat luong va thoi gian khoan giéng cua hai
co s¢ la nhu nhau.

Loi giai

Kihiéu 4,,B, lan luot 1a sb tién cong (don vi dong) can tra theo cach tinh gia ciia co sé 4 va co
s6 B.

Theo gia thiét ta co:
A la téng n sb hang dau tién cua cap sd cong voi s hang dau u, = 50000 va cong sai
d =10000.
B, latong n sb hang dau tién cta cép s6 nhan voi s6 hang dau v, = 50000 va cong boi
q=01+9%)=1,09.

Do d6
20(2u, +19d)
Ay === = 10(2.62000+19.10000) = 3140000
20 B 20
B, =, =4~ 50000- =L 5558006
I—q 1-1,09
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Cau 129:

S6 hat dé trén mdi 6 (bat dau tir 6 thir nhat) theo thir tur 6 1ap thanh cép s cong (u,) cOu

Cau 130:
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Suy ra nén chon co s& B khoan giéng 20 mét.
_30(2u, +29d)

A =15(2.50000 + 29.10000) = 5850000
30 _ 30

B, =v 129~ 50000 120" _ 6515377
1-¢ 1-1,09

Suy ra nén chon co sé A dé khoan giéng 30 mét.
Viy chon ¢& s A khoan giéng 30 mét, chon co s& B khoan giéng 20 mét.

Aladin nhit duoc cay dén than, chang miét tay vao cdy dén va goi Than dén ra. Than dén cho
chang 3 diéu u6c. Aladin wéc 2 didu dau tién tiy thich, nhung diéu udc thir 3 cta chang la: “Udc
gi ngay mai t6i lai nhit duoc cdy dén va Than cho t6i sé diéu udc gap doi s6 didu wdc ngay hom
nay”. Than dén chap thuan va mdi ngay Aladin déu thyc hién theo quy tic nhur trén: udc hét cac
didu dau tién va ludn chira lai diéu udc cudi ciing dé kéo dai thoa thuan véi than dén cho ngay
hém sau. Hoi sau 10 ngay gap Than dén, Aladin udc tat ca bao nhiéu diéu udc?

allg)

Ngay thtr nhit Aladin udc 3 diéu,

Ngay thir hai Aladin uwéc 2.3dicu,

Ngay tht ba Aladin wéc 2.2.3 =223 diéu,
Ngay thir tw Aladin u6c 2.2%.3 =2°.3 diéu,

Ngay tht 10 Aladin u6c 2°.3 diéu.
1 _ 210

Viy sau 10 ngay Aladin da wdc: 3(1 +242° 42+ .4 29) = 3[ j = 3069 diéu.
Trén mot ban cd ¢6 nhidu 6 vudng, ngudi ta dit 7 hat dé vao 6 dau tién, sau do dat tiép vao 6 thi
hai s hat nhiéu hon 6 thir nhit 13 5, tiép tuc dit vao 6 tha ba s6 hat nhiéu hon 6 thir hai 14 5,...
va clr thé tiép tuc dén 6 tha ». Biét rang dat hét s6 6 trén ban cd ngudi ta phai sir dung 25450
hat. Hoi ban co do c6 bao nhiéu 6 vuéng?

Loi giai
1= 7,d=>5.

Goi n 14 86 6 trén ban co thi uptuy 4o tuy =25450=3S,,.

B 2
nn=l) y g nt s 52 9 50900 =0 < n =100

Ta c6: 25450 = Sn = nuy + 5 5

Mot cong ty trach nhiém hiru han thye hién vi¢e trd lwong cho céc ki su theo phuong thirc sau:
Mirc lwong cua quy lam viéc dau tién cho cong ty 1a 4,5 triéu dong/quy, va ké tir quy 1am viéc
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thr hai, mtrc luong s& duoc ting thém 0,3 triéu dong mdi quy. Hay tinh tong sb tién luong mot
ki su nhan dugc sau 3 ndm lam viéc cho cong ty.
Loi giai
Ta co 3 nam bang 12 quy.
Goi u, ,u,, ..., u,, 1 tién luong ki sur d6 trong cac quy (tir quy 1 dén quy 12).
Suy ra (u,) la cap s6 cong véi cong sai 4,5.
Viy s tién luong ki sw nhan dugc 1a
2u+(n-1)d _  2x4,5+11x0,3
2 2

S,=n =73,8 (triéu dong).

Céu 131: Nguoi ta trong 3003 cdy theo dang mot hinh tam gic nhu sau: hang tht nhat trong 1 cy, hang
thi hai trong 2 cdy, hang thir ba trong 3 cdy, ..., ¢l tiép tuc trong nhu thé cho dén khi hét s cay.
Tinh s hang cay dugc trong.
Loi giai
Goi s6 cay ¢ hang thtr n1a u, .
Taco: uy =1, u,=2,u,=3,...vaS=u +u,+u,+...+u, =3003.
Nhan xét ddy s6 (u,)1a cip s6 cong c6 u, =1, cong sai d =1.
n[ZM1 +(n—1)d]
2
n|2.1+(n-1)1
[ § ) :l =3003

Khido S = =3003.

Suy ra:

) n="77 .
< n(n+1)=6006 < n° +n-6006=0 < 78<:>n:77(\11neN).
n=-—
Vay sb hang cdy duoc trong 1a 77 .

Cau 132: Mot chu Co khat nude, cha tim théy mot chiée binh dung nudc nhung ¢d binh vira cao lai vira
bé nén chu khong thé uéng duoc. Chi bén nhit nhitng hon séi bé vao binh dé nuéc dang 1én,
phiit dau tién chi bo duoc 5 vién s6i, do quen viéc nén tir phut thir hai mdi phut chi lai bo nhiéu
hon phut trudc d6 4 vién sdi (trong phut thtr 2 bé duge 9 vién). Sau 10 phut thi nude da dang 1én
dé chti c6 thé udng duoc. Hoi chu co di phai nhat tong cong bao nhiéu vién s6i dé bo vao binh?

Loi giai
S s6i chii Co nhit bo vao binh theo timg phit 1ap thanh mot cAp sb cong véi s6 hang dau u, =5,
cong sai d =4.
S6 s6i chi bo vao trong phut thir 10: u,, = 5+9.4 = 41 vién.

10 +1t0) _ 30 vien.

Tong cong s6 séi chit Co dd nhat b vao binh: S, =
Cau 133: Trong san van dong co tat ca 30 day ghé, diy dau tién co 15 ghé, cc day lién sau nhiéu hon
day trude 4 ghé, hoi san van dong do ¢ tit ca bao nhiéu ghé?
Loi giai
Goi u,,u,,...uy, 1an lugt 1a sb ghé ctia diy ghé thir nhat, day ghé th hai,... va diy ghé s6 ba muoi.

Ta c6 cong thic truy hdi ta co u,=u,  +4 ,(n:2,3,...,30).

n-1

Ky hiéu: Sy, =u, +u, +...+u,,, theo cong thirc tong cac s6 hang ciia mot cap so cong véi
u, =15,d =4 ta dugc:
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Cau 134:

Cau 135:

Cau 136:

Cau 137:
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Sy, :%(2% +(30-1)4)=15(2.15+29.4)=2190.

Trong thang 12, 16p 11A du kién quyén gop tién dé di 1am tir thién nhu sau: ngay dau tién quyén
g6p, mdi ban bo 2000 dong vao lon, tir ngay thir hai trd di mdi ban bo vao lon hon ngay lién
trude d6 500 dong. Hoi sau 28 ngay 16p 11A quyén gop dugc bao nhiéu tién? Biét 16p co 40
ban.

Loi giai
86 tién mot hoc sinh 16p 11A bé vao lon sau 28 ngay: S,, =[2.2000+27.500].14 = 245000
Ca 16p 11A quyén gop dugc 245000 *40 = 9800000 dong.

Nguoi ta trong cdy theo hinh tam giac véi quy luat: & hang thtr nhat ¢6 1cdy, ¢ hang thir hai co
2 cdy, ¢ hang thir ba co 3 cdy,... ¢ hang thir ncd n ciy. Biét rang ngudi ta trong hét 4950 cay.
Hoi s6 hang cay dugc trong theo cach trén 1a bao nhiéu?

Loi giai
Ta thiy s cdy & mdi hang tao nén mot cp sd cong c6 s6 hang dau u,=lvacongsai d=1.

(2u1 +(n—1)d)n . n’+

Taco S, = 5 2n:4950c>n2—n—9900=0:>n:99.

Trong hoi chg tét Mau Tuét 2018 , mot cong ty sira mubn xép 900 hop sira theo sb luong 1,3,5,...
tir trén xubng dudi (s6 hop sira trén mdi hang xép tir trén xudng 1a cac s 1¢ lién tiép - mo hinh
nhu hinh bén). Hang dudi cung c6 bao nhiéu hop stra?

g
i
Ay ey Gpalie
&= &
Gl (pally Gpalhy (palhy Gpalie
& i I

ale (palha fpaThs QaThe Goale Gealh GpaThe
= & L& L

Loi giai
S6 hop sita trén mdi hang 1a sb hang cia mot cap s cong c6 sb hang dau u, =1va cong sai d =1
Ap dung cong thire tinh tong n s6 hang lién tiép cua CSC:
n n
S, = 5[2% +(n—1)d | <900 = E[2.1+(n ~1).2| & n* =900 = n =30.

Vay u,, =1+29*2=59.
Cach 2:
Ap dung cong thirc 1+3+5+.....+(2n—1)=n>. Suyra n=30. Vay 2n—1=59.
Trén mdt ban bida c6 15 qua bong dugc danh s6 1an luot tir 1 dén 15, néu nguoi choi dua dugc
qua bong nao vao 10 thi s€ dugc so diém tuwong ing voi so trén qua bong do. SO diém to1 da nguoi
choi co6 thé dat duoc la bao nhiéu?

Loi giai

Nguoi choi sé dat s6 diém cao nhat néu danh duoc tat ca 15 qua bong vao 10.

Cau 138:

Khi d6 tong diém dat duoc 1a 1+2+...+15=120.

Mot gia dinh can khoan mot cai giéng dé lay nudc. Ho thué mot doi khoan giéng nude. Biét gia
ctia mét khoan dau tién 13 80.000 ddng, ké tir mét khoan thir hai gia ciia mdi mét khoan ting
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thém 5.000 dong so véi gia cia mét khoan trude do. Biét can phai khoan sau xuong 50m méi
c6 nudce. Hoi phai trd bao nhiéu tién dé khoan cai giéng d6?

Loi giai

Ap dung cong thirc tinh tong ctia 7 s6 hang dau cia cip sb cong c6 sb hang dau u, =80.000 va cong

Cau 139:

Cau 140:

sai d =5.000 ta dugc sd tién phai tra khi khoan dén mét thir n 1a:
g n(u1 +un) _ n[2u1 +(n—1)d]
" 2 2
Khi khoan dén mét thir 50, so tién phai tra 1a:
50 2.80000+(50—1).5000 |
50 — 2

=10.125.000 dong.

Ba chu khach san trén déo Ma Pi Léng mudn trang tri mot goc nho trén ban coéng san thuong
cho dep nén quyét dinh thué nhan cong xay mot btrc tudng gach véi xi mang (nhu hinh vé), biét
hang duéi cung c6 500 vién, mdi hang tiép theo déu co it hon hang trudel vién va hang trén cing
c6 mot vién. Hoi sd gach can dung dé hoan thanh birc turdng trén 13 bao nhiéu vién?

Theo Cu ra ta c6 s6 vién gach tir hang dudi ciing dén hang trén ciing 1ap thanh mét cép s6 cong
véi s0 hang dau u, =500, cong sai d=-1 nén cong thirc sO hang tong quat la:
u, =500+(n—-1)(-1)

Hay u, =501—n. Vi hang trén cung mot vién nén gidi phuong trinh 501-n=1 < n=500.
Vay c6 tat ca 500 hang gach va hang trén cing 1a Ugyy =1.

Do d6 s gach can dung dé hoan thanh birc tuong la:

500(500+1)

Seo =500+499+ 498+ .. +1 = =125250.

Sinh nhat 1an thir 17 ctia An vao ngay 01 thang 5 nim 2018 . Ban An mudn mua mot chiéc may
anh gia 3850000 dong dé 1am qua sinh nhat cho chinh minh nén An quyét dinh bo dng heo 1000
ddng vao ngay 01thang 02 nim 2018 . Trong cac ngay tiép theo, ngdy sau bé éng nhiéu hon
ngay trude 1000dong. Hoi dén ngay sinh nhat ciia minh, An c¢6 bao nhiéu tién (tinh dén ngay 30
thang 4 nam 2018 )?

Loi gidi

SO tién bd heo cua An moi ngay tao thanh mét cap so cong co s6 hang dau u, =1000, cong sai

d =1000.
Téng sb tién bo heo tinh dén ngay thir n 1a:
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n(u1 +un) ~ 71[2u1 +(n—1)d]
2 2
Tinh dén ngay 30thang 4 nim 2018 (tinh dén ngay thir 89) tong sb tién bo heo 1a:
89[2.1000+(89-1).1000 |
89 2

S =u +u,+..+u, =

= 45.89.1000 = 4005000 dong.

Sinh nhét ban cua Trung vao ngay 30thang 04 nim 2019 . Trung muén mua mdt mén qua sinh
nhat cho ban nén quyét dinh bo éng heo 100ddng vao ngay 01 thang 01 nam 2019, sau d6 cu
lién tuc ngay sau hon ngay truéc 100d6ng. Hoi dén ngay sinh nhat cia ban, Trung da tich liy
dugc bao nhiéu tién? (thoi gian bo éng heo tinh tir ngdy 01thang 01nam 2019 dén ngay 30
thang 4 nam 2019).

Loi gidi

S6 ngay ban Trung dé danh tién (thoi gian bo 6ng heo tinh tir ngay 01 thang 01nam 2019 dén ngay

Cau 142:

Cau 143:

30thang 4 nam 2019)1a 31+28+31+30 =120 ngay.

S tién bo dng heo ngay dau tién 1a: u, =100.

S6 tién bo dng heo ngay thir hai 1a: u, =100+1.100.

S6 tién bo dng heo ngay thi ba 1a: 1, =100+2.100.

S0 tién bo Ong heo ngay thtt n 1a: u, =u, +(n—1)d =100+(n—1)100 =100n.

S6 tién bo ong heo ngay thir 120 1a: u,,, =100.120 =12000.

Sau 120ngay thi sb tién Trung tich liy dugc 1 tong ctia 120s6 hang dau cua cip sb cong co sb
hang dau u, =100, cong sai d =100.

1270(% +iy) = %(100 +12000) = 726000 dong.

Vay s6 tién Trung tich lity dugc 1a S, =

Hung dang tiét kiém dé mua mot cdy guitar. Trong tuan dau tién, anh ta & danh 42 d6 la, va

trong mdi tuan tiét theo, anh ta da thém 8 d6 la vao tai khoan tiét kiém ctia minh. Cay guitar Hung

cAn mua co gia 400 d6 la. Hoi vao tuan tht bao nhiéu thi anh iy c6 du tién dé mua cay guitar d6?
Loi giai

Goi n 1a s6 tudn anh ta da thém 8 d6 la vao tai khoan tiét kiém ctia minh

S6 tién anh ta tiét kiém duoc sau 7 tuan do1a S =42+8n

Theo Caura S =42+8n>400 > n>4475=>n=45

Vay ké ca tudn dau thi tudn thir 46 anh ta c6 du tién dé mua cay guitar do.

Sinh nhat ban cta An vao ngay 01 thang nim. An mudn mua mot mén qua sinh nhét cho ban
nén quyét dinh bo éng heo 100ddng vao ngay 01thang 01nim 2016, sau d6 ctr lién tuc ngay
sau hon ngay trudc 100ddng. Hoi dén ngay sinh nhat cua ban, An da tich liy duoc bao nhiéu
tién? (thoi gian bo 6ng heo tinh tir ngdy 01thang 01 nam 2016 dén ngay 30thang 4 nim 2016
).

Loi giai

S6 ngay ban An dé danh tién (thoi gian bo dng heo tinh tir ngay 01 thang 01 ndm 2016 dén ngay

30 thang 4 nam 2016)1a 31+29+31+30=121ngay.
SO tién bo ong heo ngay dau tién la: », =100,

S6 tién bo 6ng heo ngay thir hai la: u, =100+1.100,
S tién bo 6ng heo ngay thu ba la: u, =100+2.100,
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Gia str da gidc da cho c¢6 n canh thi chu vi cua da giac 1a: S, =

Cau 145:

Cau 146:
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86 tién bo éng heo ngay thtt 7 1a: u, =u, +(n—1)d =100+ (n—1)100 =100n.

S6 tién bo éng heo ngay thir 121 1a: u,,, =100.121 =12100.

Sau 121 ngay thi s tién An tich lity dugc 1a tong ctia 121s6 hang dau cta cép s6 cong c6 sd
hang dau u, =100, cong sai d =100 .

121 121

Vay s tién An tich lity dugc 1 S, = 7(u1 tlyy ) = 7(100 +12100) = 738100 dong.

Chu vi mét da giac 1a 158cm, sb do cac canh cta n6 1ap thanh mot cip sb cong voi cong sai
d =3cm . Biét canh 16n nhét 12 44cm . Tinh s6 canh cua da giac do.
Loi gidi

u +u, n . N N A
(o +2,)n v6i u, 1a canh nhé nhat.

+44
Suy ra: 158 :(%T)n < 316=(u, +44)n < 2°.79 = (u, +44)n
Do d6 u, +441a uéc nguyén duong cua 316 =2°.79 va da giac c6 it nhét ba canh nén

33ﬁ>u1+44>44. Suy ra:u, +44 =79 < u, =35.

44-35

S6 canh cua da giac da cho la: +1=4(canh).

Chu ki ban rd ctia nguyén t6 phong xa poloni 210 1a 138 ngay. Tinh khéi lugng con lai cua 20
gam poloni 210 sau 7314 ngay.

Loi giai
Kihiéu u, 1a khdi lwong con lai ctia 20 gam poloni 210 sau n chu ki 4n ré.

Ta c6 7314 ngay gdm 53 chu ki ban rd. Theo dé CAu ra, ta can tinh Usy .

. < A ~ \ A A A A re A A \ 2 \ A A
Tur gid thict suy ra day (u,) 1a mot cap s6 nhan véi so hang dau 1a u, = 70 =10 va cong boi

52
qzé. Do d6 u., ZIO.(%j ~2,22.107".

Nguoi ta thiét ké mot cai thap gom 11 tang. Dién tich bé mit trén ctia mdi tang bang nita dién
tich ciia mat trén ciia tang ngay bén dudi va dién tich mat trén ctia tang 1 bang nira dién tich cta
dé thap. Tinh di¢n tich mat trén cung.

Loi giai
[N ’ A - 5 Re LA A \ A A A A r A A 1 \ 12 288
Dién tich be méat ciia moi tang 1ap thanh mot cap so nhan c6 cong bdi g = 5 va u, = — =6 144.
0 6144 _

Cau 147:

6.

Khi d6 dién tich mat trén cung 1a u,, =u,q " = 210
Mot du khach vao truong dua ngua dat cuoc, lan dau dat 20000 déng, mdi lan sau tién dat gép
d6i lan tién dat coc trude. Nguoi do thua 9 1an lién tiép va thang ¢ lan thir 10. Hoi du khach trén
thing hay thua bao nhiéu?

Loi giai
S6 tién du khach dit trong mdi 1an 1a mot cp s6 nhan c6 u, =20 000 va cong boi g = 2.
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Du khach thua trong 9 1an dau tién nén tong s tién thua la:

u, (1 — q9)
So=u, +u, +...+u, = s =10220000
—-q
S6 tién ma du khich thang trong 1an thtr 10 13 u,, = u,.q° = 10240000
Ta ¢ u,, — S, =20 000 > 0 nén du khach thang 20000.

Céu 148: Mot ngudi bat dau di 1am duoc nhan duoc sb tién lwong 1a 70000004 mot thang. Sau 36 thang
ngudi d6 duge ting luong 7%. Hang thang nguoi d6 tiét kiém 20% luong dé giri vao ngan hang
v6i 131 sudt 0,3%/thang theo hinh thirc 14i kép. Biét ring ngudi d6 nhan luong vao dau thang va
s tién tiét kiém duoc chuyén ngay vao ngan hang.

a) Hoi sau 36 thang tong sd tién nguoi do tiét kiém duoc 14 bao nhiéu?
b) Hoi sau 60 thang tong sb tién nguoi do tiét kiém dugc 13 bao nhiéu?
Loi giai
a) bat a =7.000.000, m=20%, n=0,3%, t=7%.
Hét thang thtr nhét, nguoi d6 c6 tong sb tién tiét kiém 1a 7, = am(1+n)' .
Hét thang thir hai, ngudi d6 c6 tong s tién tiét kiém 1a
T, = (T, + am)(1+n) = am(1+n)* + am(1+n)".
Hét thang thir 36, ngudi d6 c6 tong sb tién tiét kiém 1a
1+n)° -1
T, = am(1+n)** + am(1+n)” +...+ am(1+n) = am.(1+ n)%
Thay s6 ta dugc Ty ~ 53297 648,73.
b) Hét thang thtr 37, ngudi d6 co tong sb tién tiét kiém 1a
Ty, =[Tys + a(l+ 0)m](1+ n) = Tys.(1+n)' +a(l+)m.(1+ n)
Hét thang thir 38, ngudi d6 c6 tong s tién tiét kiém 1a
Ty =[T,; +a(l+ym](1+n) = Ty (1+n) +a(l+ m| (1+n)’ +(1+n) |.
Hét thang thtr 60, ngudi d6 ¢ tong s tién tiét kiém 1a
T,=T,(1+n)*+a( +t)m[(1 +n) +(1+n)” +..+(1+ n)]

=T, (1+ )™ +a(l+ O)m.(1+ pydrn” -1

Thay s6 va tinh ta dugc tong s6 tién tiét kiém sau 60 thang cua ngudi d6 la:
T, =94 602 156,59.

uy=0,u,=1

. Biét rang nguoi sinh nam
u,,=2u,—u,  +L,n=123,..

CAu 149: Cho day s6 (u,) dugc xac dinh {

2022 tu6i Dan, héi ngudi sinh nim [4u,u,, +1 tudi gi?
Loi gidi

Tacod: uy =2u, —u, +1=3.
un+1 :zun U, +1 <:}unirl —U,=u, U, —I_l’ <1>

bit v, =u,,, —u, khi d6 (1) trd thanh v, =v, ; +1. Suy ra day sb (v,) la cép s6 cong c6 cong

said=1vav=u—u=2.
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Cau 151:
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Vay: v, =v +(n—1)d =2+n—1=n+1.
Ta co:

un+1_un :ﬂ+1

un_unfl =n
u, , —u, ,=n—1
U, —u, =2

Cong vé v6i vé ta duoc:
u, —w =243+ +n+leu,  =142+3+...+n+1

y = (n+1)2(n+2) hay 1, = n(n—H)

Suy ra: u,s =1035,u,, =946 . Vay \J4u,u,, +1=1979.

Vay nam 1979 1a ndm mui.

Trong san van dong co tat ca 30 day ghé, ddy dau tién c6 15 ghé. Cac day sau, mdi diy nhiéu
hon diy ngay trudc nd 4 ghé. Hoi san van dong c6 tit ca bao nhiéu ghé?
Loi giai

S6 ghé trong mdi diy cuia san van dong lap thanh mot cap sd cong co U =15vad=4.

Vay tong tat ca cac ghe cua san van dong la tong 30 s6 hang dau cia cap so cong trén, do do6 ap

30(30-1)4

R i n(n—l)d i
dung cong thiic S, = nU, +T taco §,, =30.15+ =2190

Vay san van dong c6 tat ca 2190 ghé.

Hung dang tiét kiém dé mua mot cay dan piano c6 gia 142 triéu dong. Trong thang dau tién, anh
ta dé danh duoc 20 triéu dong. Mdi thang tiép theo anh ta dé danh dugc 3 triéu dong va dua sd
tién tiét kiém cta minh. Hoi it nhit vao thang thi bao nhiéu thi Hung méi c6 du tién dé mua cay
dan piano d6?

Loi giai
Téng s6 tién Hung tiét kiém dugc vao mdi thang (don vi: triéu dong) 1ap thanh mot cap s6 cong

(u,) co s6 hang dau u, =20 va congsai d =3.
Téng s tién Hung tiét kiém duoc vao thang thir # bang
u,=u, +(n—1)d =20+(n—1).3=3n+17

Hing c6 dii tién mua cay dan < 3n+17>142 <n 2%z41,67.
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Vay it nhat vao thang thir 42 thi Hing méi c¢6 du tién dé mua cay dan piano do.

Ngudi ta trong 3003 cdy theo dang mot hinh tam giac nhu sau: hang tha nhét trong 1 cy, hang
thr hai trong 2 cAy, hang th ba trong 3 cdy, ..., ct tiép tuc trong nhu thé cho dén khi hét sb
cay. SO hang cay dugc trong 1a

Loi giai

Goi s0 cay ¢ hang thir n 1a u,.
Taco:u, =1, u,=2,u,=3,...va S=u +u,+u,+...+u, =3003.

Nhan xét diy sd (un) 1a cap sb cong co u,=1,congsai d =1.

n[2u1 +(n—1)d]

Khido S = =3003.

2.1 —-1)1
Suy ra n[ +§n )]=3003<:>n(n+1):6006<:>n2+n—6006=0<:>[n 7;8<:>n:77

(vi neN).
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Cau 2:

| CHUONG |

CHUYEN DPE IIl - TOAN — 11 - GIOI HAN — HAM SO LIEN TUC

GIOI HAN
HAM SO LIEN TUC

BAI TOAN THUC TE VE GIOI HAN VA HAM SO LIEN TUC
C6 1 kg chat phong xa doc hai. Biét rang, ctr sau mot khoang thoi gian T = 24000 nam thi mot
ntra s chat
phong xa nay bi phan ra thanh chat khac khong doc hai d6i véi strc khoé caa con ngudi ( T
duoc goi la chu ki
ban ra).
Goi u, 1a khéi lugng chit phong xa con lai sau chu ki thi 7.
a) Tim s6 hang tong quat u, cua day s6 (un) .
b) Chting minh rang (un) ¢6 gidi han 12 0.
¢) Tur két qua cau b), chiing to rang sau mot sé nam nao d6 khdi lugng chit phong xa d cho
ban dau khong con doc hai ddi voi con nguoi, biét rang chat phong xa nay s& khong doc hai
nita néu khéi lugng chat phong xa con lai bé hon 10° g.

Loi gidi
, 1 1Y
a) Tacod: uy =liu, =—;u, = K
Suy ra (u,) lap thanh mot cap s6 nhan c6 s6 hang ddu u, =1 va g =— c6 s0 hang tong quat 1a

n—1
b) Ta co: limu, =lim (%) =0.

1 n—1 1 n—1
)Pdiu =|—| ke=|=| -10°
) . (2] g (2j g

n—1
Dé chét phong xa bé hon 107°( g) thi Gj 10° <10 < n>31.

Viy can it nhat 30 chu ki twong Gmg véi 720000 nim khdi lugng chat phong xa di cho ban dau
khéng con doc hai d6i véi con nguoi.
Tai mot nha may, nguoi ta do duoc réng 80% lugng nudc sau khi sir dung dugc xur li va tai su
dung. V6i 100m° ban dau duoc str dung 1an dau tai nha mdy, khi qua trinh x 1i va tai str dung
1ap lai mai mai, nha may su dung dugc téng lugng nudce la bao nhiéu?

Loi giai
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Cau 4:
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1

100+100-0,8+100-(O,8)2+100-(O,8)3+...:100-1 . =500(m’).

Cho tam gidc OA4,4, vudng can tai 4, c6 canh huyén 04 bang a . Bén ngoai tam giac OA/4,,
v& tam gidc OA, 4, vudng can tai 4,. Tiép theo, bén ngodi tam gidc OA4,4,, v& tam giac 04,4,
vudng can tai 4,. Cu tiép tuc qué trinh nhu trén, ta vé dugc mot day cac hinh tam gidc vuong
can (Hinh 2).

A,
A, I
. 5 () """""" -------------
e a
Hinh 2
Tinh d¢ dai duong gép khuc 44,44, -
Loi giai

Ta ¢6 céc goc A OA,, 4,04, A,O4,,... déu bing 45 . Ta co:

2

A A, =04, =04, -cos45 = a=

2
A, A, = 04, = O4, .cos45’ —a£ £=a£ﬁj;
2 2
2 3
A3A4:OA4:OA3'COS450=CI(%J ~g:a[gj ..

Vay d6 dai cac doan théng AA,, A4, A A,,... tao thanh cép s6 nhan 1ui v6 han véi sd hang

dau bang # va cong boi bang g Do d6, do dai duong gap khuc AA,4,4,... 1a

a\/_ 1 a\/_ a\/_
== [ A 2 {(2++2) =a(1++/2).

1=V~
Cho tam giac déu ABC c6 dd dai canh béng 1. N&i céc trung diém A4,B,,C, cua cac canh
BC,CA, AB ta dugc tam gidc déu 4,B,C,. Tiép tuc ndi cac trung diém 4,,B,,C, cia cac canh
B,C,,C, A, A,B, taduoc tam gidc déu A,B,C, , thuc hién qua trinh nay dén vé han. Goi S, 14 dién
tich ctia tam giac déu 4,B,C, .

a) Tinh S

b) Tinh tong dién tich cac tam gidc déu 4,B,C, thu dwoc

¢) Tinh tong céc d0 dai [ = A4, + A A, + A, A, +..+ A_ 4, +...
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Cau 5:

CHUYEN DPE IIl - TOAN — 11 - GIOI HAN — HAM SO LIEN TUC

A

a) Dién tich tam gidc ABC la: S = ?

Ta co: §, :%SO,S2 :% 1S ziSz,.... Do d6 {S,} 1a mot cap s6 nhan vai cong boi ¢ :%
V3(1Y _\3
= SS = Sl'q7 = So.qg :T(Zj :?

b) Tong dién tich cac tam giac déu 4 B C. 1a tong cuia mot CSN 1ui vo han voi cong bdi g = % .

n-n-n

Do d6 téng dién tich 1a
]
l-qg 12
c)Dit u, = AA4,,u, = AA4,,u; = 4, A4,,...u, =4 A, ,taco:

NE) 1 1 1

. . . 1
u, 27,% :Eul,u3 =Eu2,...,un —Eun_l,...:> {u,} 1a mot CSN 1ui v6 han véi cong boi ¢ =3

S=8+8+85+.+5,+...=

Cho dudng tron (C) tam O, ban kinh 7 =20cm . V& duong tron(C,) di qua tim O va tiép xuc
véi (C), v& dudng tron (C,) di qua tam cua (C,) va tiép xtre véi (C,). Tiép tuc qua trinh nay

dén v6 han. Ta t6 mau phan ngoai ctia hinh tron méi theo quy luat nhu hinh v& dudi day. Tinh
dién tich toan bo phﬁn t0 mau.
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Caiu 6:

CHUYEN DPE IIl - TOAN — 11 - GIOI HAN — HAM SO LIEN TUC

Dién tich hinh tron ban dau 1a S, = 4007 (cm’ )
Goi S, 1a dién tich cta hinh tron (C,) = {S,} 1a mot cap sb nhan véi cong boi ¢ = %

Goi u, 1a dién tich phan t6 mau & budc thir 7, khi do:
1 1 1
U =5S0 —Sl;uz =ES1 —Sz;...,un =5Sn71 —Sn

Téng dién tich phan t6 mau 1a:
S=u +u,+.+u, +...=%(S0 +8 4S8, )= (S + S8, +..+ S, )

1 1
=550 _5(51 +8, +..+S,, )

=200n—l. 5
l1-¢q

[\

400
=—7 (cm2 )
3
Cach khac: Dién tich phén t6 mau & budc nao thi bﬁng dién tich cta hinh tron tao méi & budc

do

Do d6: S=u +u, +..+u, +..=8§+S,+..+§, +...=

lflq =ﬂ7z(cm2).

T hinh vudng c¢6 d6 dai canh bang 1, ngudi ta noi cac trung diém cua canh hinh vuéng dé tao ra
hinh vuéng moi nhu hink bén duoi. Tiép tuc qua trinh nay dén vo han.

©
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Cau 7:

CHUYEN DPE IIl - TOAN — 11 - GIOI HAN — HAM SO LIEN TUC

a) Tinh di¢n tich S, cua hinh vuéng dugc tao thanh ¢ budc thir n;
b) Tinh tong dién tich cua tat ca cac hinh vudng dugc tao thanh.
Loi giai

a) Goi S, 1a dién tich cua hinh vuong tht 7.
2
Taco: S, =1;S, 21;83 :[1) jees
2
. . 3 . 1
Day (S,) lap thanh cap s6 nhén c6 s0 hang dau S, =1 va cong boi g = 5
1 n-1
Khi d6 ta c6 cong thiic tong quét 1a: S, = [Ej .

b) Ta co: |g| = % <1 nén ddy (S,) trén 1ap thanh mot cép s6 nhan Iui han nén ta c6:

2 3 n—-1
S:1+l+ 1 + 1 +...+ 1 +...:L:2.
2 \2 2 2 1_1
2

Vay tong dién tich ctia cac hinh vudng 14 2 (dvdt).

C6 1 kg chat phong xa doc hai. Biét rang, ctr sau mot khoang thoi gian 7 = 24000 niam thi mot
nira s6 chat phong xa niy bi phan ra thanh chéat khac khong doc hai dbi vai sirc khoé ciia con
nguoi ( 7 dugce goi la chu ki ban ra).

(Nguon: Pai s6 va Gidi tich 11, NXB GD Viét Nam, 2021)

Goi u, 1a khéi luong chét phéng xa con lai sau chu ki thi .
a) Tim s6 hang tong quét u, cta day sb (u,).
b) Chimg minh rang (u, ) c6 gi¢i han1a 0.

¢) Tir két qua cau b), ching t6 rang sau mot s6 nim nao d6 khdi lugng chat phong xa di cho
ban dau khong con doc hai ddi voi con ngudi, biét rang chat phong xa nay sé khong doc hai

nira néu khdi lugng chit phong xa con lai bé hon 107 g.

Loi giai
2
1 1
a) Taco: u, =Lu, =—;u, Z(EJ ;
Suy ra (un) 1ap thanh mot cap s6 nhan c6 s6 hang dau u=1vag=—=co s6 hang téng quat la:

Page 5
Swu tdm va bién soan



Cau 9:

CHUYEN DPE IIl - TOAN — 11 - GIOI HAN — HAM SO LIEN TUC

n-1
Dé chét phong xa bé hon 10°( g) thi GJ 10°<10° < n>30.

Vay can it nhat 31 chu ki twong Gmg véi 744000 nim khdi lugng chat phong xa da cho ban dau
khoéng con doc hai d6i véi con nguoi.

Goi C 1a ntra duong tron duong kinh 4B =2R, C, la duong gdm hai ntra duong tron duong

kinh Q,C2 1a duong gdm bdn nira dudng tron duong kinh %, C, la duong gém 2" nira

duong tron duong kinh é—f, ... (Hinh bén dudi).

A7 0 B
Goi p, ladg daicua C,,S, 1a dién tich hinh phang gidi han boi C, vadoan thang 4B .
a) Tinh p .S, .

b) Tim gi6i han cua cac ddy s6 (p,) va (S, ).

Loi giai
) Taco: p =278 carip, =28 arip =2 R aRrep, =20 "R 2R
2 2 2 2"
RY RY RY RY
2) xR 2) 2R ) R ") R
Taco: S, =2 =—;8,=2’ =8, =20t =T S =2 =
22 2 22 2

n+l

2
b) Ta co: limp, =7R. lim S, :lim[ﬂR j:O.

Tir d cao 55,8 m cua thap nghiéng Pisa nude Y, ngudi ta tha mot qua bong cao su cham xudng
A ) A 7. .o 5 X+ 1A A 5 J . 5 A A M 1 A \
dat ( hinh bén dwoi). Gia st moi lan cham dat qua bong lai nay 1én do cao bang m do cao ma

qua bong dat dugc trude do. Goi S, 1a téng d6 dai quing duong di chuyén cua quéa bong tinh tir

lc tha ban dau cho dén khi qua bong d6 cham dét » lan. Tinh lim S, .
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Cau 10:

CHUYEN DPE IIl - TOAN — 11 - GIOI HAN — HAM SO LIEN TUC

Hinh 18
Loi gidi

Goi u, 1a day s6 thé hién quing dudng di chuyén cua qua bong sau mdi 1an cham dat.

1 1 2 1 n—1
Taco:u, =558u, =—uju, =| — | u;..cu,=|— | u.
10 10 10

Khi d6 ddy (u,) 14p thanh mot cap s6 nhan 1ui vo han c6 s6 hang dau u, = 55,8 va cong boi

q:% thoa man |q|<1.

Taco: S =u +u,+...+u, =u11—= ,

Suy ra lim S, =lim| 55,8 =
1 1
1-— 1-—
10 10

1 n
o)
10) |_ 558 _6m

Vay téng d6 dai quing dudng di chuyén cua qua bong tinh tir liic tha ban dau cho dén khi qua
bong d6 cham dat n 1an 1462 m .

Cho mét tam giac déu ABC canh a. Tam gidc 4 B,C, c6 cic dinh la trung diém cic canh ctia
tam gidc ABC, Tam giic 4,B,C, c6 cac dinh la trung diém céc canh ctia tam giac 4,B,C,,..., tam
P

PEXE

giac 4,,B,,,C ., co cac dinh Ia trung diém cac canh cta tam giac 4 B C, .Goi B

n+1"n+1 n""n""n,. 1° 2’“"

va §,,S,,...,S,,... theo thir ty 1a chu vi va dién tich ctia cic tam giac 4, 5,C,, AszC2 y.oen ABC,

1. Tim gi6i han cta céc ddy s6 (P,) va (S,).

n

2. Timcactong P+P +..+P +... va S+ S, +..+ 8, +...

A
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CHUYEN DPE IIl - TOAN — 11 - GIOI HAN — HAM SO LIEN TUC
Loi giai
a) (p,) la day s6 chu vi clia céc tam gidc theo tht tu ABC, 4,B,C,,...

Taco: p, =ppc =a+a+a=3a;

P2 = Paupe =555 =

1 n—1
pAA”BnC”:[Ej “Pise--

Suy ra:
1 n—1 1 n—1
limp, = hm{igj -(3a)} = lim(E) -1im(3a)=0.3a=0.

(S,) 1a day s6 chu vi clia cac tam giac theo tha ty ABC, 4,B,C,,...

a3
>

Goi h 1a chiéu cao ciia tam giac ABC va h=

Ta co:
S, =S, asc ah,

lah 11 1 ’
=50 =55 55 (9455

n—1 n-1
Suy ralim§, = lim| 1 -S, |=1im| 1 -lim| lah = O-lah =0.
n—o0 n—o| \ 4 n—o\ 4 n—o\ 2

b) Ta c6 ( p, ) la mot cap so nhan lui vo han véi so hang dau p, =3 a va cong bdi g = 5 thoa

man |q| <1 co tong:

3a _ 64

P=p+p,+...+p +...= I
1-=

2
~ 4 \ A A A A N . A e A A 1 \ A A 1

+) Ta cling c6 (Sn) 1a mot cap so nhan Iui vo han véi so hang dau S, =E ah va cong bdi ¢ ZZ

i lah 2
th()amﬁn|q|<1 co tong: Sn:S,+S2+...+L5'n—|-...:2 :Eah

_
4
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CHUYEN DPE IIl - TOAN — 11 - GIOI HAN — HAM SO LIEN TUC

Cau 11: Cho tam gidc OMN vudng can tai O, OM =ON =1. Trong tam gidc OMN , v€ hinh vudng

Cau 12:

OA,B,C, sao cho cac dinh 4,,B,,C, lan luot nam trén cac canh OM, MN,ON . Trong tam giac
AMB,, v& hinh vuéng A4 4,B,C, sao cho cac dinh 4,,B,,C, lan lugt nam trén cic canh
AM ,MB,, AB, . Tiép tuc qua trinh d6, ta dugc mot day cac hinh vudng (Hinh 3). Tinh tong dién
tich cac hinh vudng nay.

0 4 L, 4, M

Hinh 3
Loi giai

Do dai canh cuia cac hinh vudng lan luot 1a

1 1 11 (1Y 1 11y (1Y
GIZEQQZZEGIZE'EZ E ;a32561225' E - E e

Di¢n tich ctia cac hinh vudng lan luot 1a

s=i=(1] =2§
SIRos
BIECIEGOE

I3 [N , \ A A A \ e A 1o A A \ 1 \ A
Céac dién tich S,,S,,S;,... tao thanh cap so nhan 1ui vo han véi s6 hang dau la S, = 2 va cong

boi bang % Do d0, tong dién tich cac hinh vuéng 1a S =% ! =3
1-—
4

Trong mit phang toa dd Oxy , duong thang d : x+ y =2 cit truc hoanh tai diém A va cit dudong
2n+1

thang d, :y = x tai diém P, (n eN *) Ki hiéu §, 1a dién tich cua tam giac OA4P,. Tim

lim§, .
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Cau 13:

CHUYEN DPE IIl - TOAN — 11 - GIOI HAN — HAM SO LIEN TUC

\ v

A
\2 Cj”;_-— 2n+1

d

P..‘
0 A
2 x
Hinh 4
Loi giai
A(2;0);P 2n ;4n+2 ;OA:Z;APH=4n+2-\/§;O/ﬂ’n:45°.
3n+1 3n+1 3In+1
Sn=lOA-APn-sina{\T:l.2.4n+2. 2.£=4n+2
2 2 3n+1 2 3n+1
2
4+—
limsS, = lim 22 _jim n_2
3n+1 340
n

Goi C la ntra duong tron duong kinh 4B =2R, C, la duong gdm hai ntra duong tron duong

kinh A_2B, C, la duong g6m bdn nira duong tron duong kinh AT?,. .. C la duong goém 2" nira

duong tron duong kinh %,. .. (Hinh 4).

Goi p, 12 d9 dai cia C,,S, 1a dién tich hinh phing giéi han béi C, va doan thang 4B .

a) Tinh p ,S, .

i 19 B
Hinh 4 o

b) Tim gidi han clia cac diy s6 (p,) va(S,).

Loi giai
, TR 7R 7R 7R nR
) Tach: p =iy =T = i =T =

. . . g . R ) 1
(p11 ) lap thanh mdt cap s6 nhan 1t vo han véi so hang dau p, = % va cong boi q = 5 <1co

7R
2

: i 1"
s0 hang tong quat p, =—- 5]

Swu tdm va bién soan
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Cau 14:

CHUYEN DPE IIl - TOAN — 11 - GIOI HAN — HAM SO LIEN TUC

. TR? TR’ 7R’
+)Tacod: C, = 1 ;C, ZT;Q =

e

2
(C,) 1ap thanh mot cap s6 nhan 1ui v6 han v6i sO hang dau C, = d

va cong boi q=%<1 co

s6 hang tong quat C R (1 .
Cho hinh vudng canh 1 (don vi d6 dai). Chia hinh vudng d6 thanh bén hinh vudng nho bang
nhau, sau d6 t6 mau hinh vuong nhé goc duédi bén trai (H.5.2).

Lap lai cac thao tac nay véi hinh vudng nho goc trén bén phai. Gia stir qua trinh trén tiép dieén vo
han lan. Goi u,,u,,...,u,,... 1an lugt 1a do dai canh cta cac hinh vudng duoc t6 mau.

a) Tinhtong S, =u, +u, +...+u,.

b) Tim S = lim S, .

n—>+o0
Loi giai
a) Ta co: u, 1a d6 dai canh cta hinh vuéng dugc t6 mau tao tir viéc chia hinh vudng canh 1 thanh

. 1
4 hinh vudng nho bang nhau, do do u, = 5

,, . 1 1 1
Cu tiép tuc nhu the, ta dugce: u, :Eul,% =Eu2,...,un :EuH,...

Do vay, d¢ dai canh cia cac hinh vudng dugc t6 mau 1ap thanh mot cap s6 nhan véi so6 hang dau

| N 1
u, :5 va cong boi q:E.

Do d0, tong cua n so hangdaula S, =u, +u, +...+u, = =

Swu tdm va bién soan



Cau 15:

CHUYEN DPE IIl - TOAN — 11 - GIOI HAN — HAM SO LIEN TUC

b) Taco: §=1lim §, = lim (1—(%) J: lim 1- lim (%j =1-0=1.

n—>+00 n—>+0 n—>+00 n—>+00

Cap s6 nhan vo han (un) c6 cong bdi g voi | g |<1 duge goi 1a cap so nhan 1ui vo han.

X X NPT L. A e .1, ul(l_qn)
Cho cap s6 nhan lui v6 han (un) véicong boi g. Khidd S, =u, +u, +...+u, = " .
—-q

Vi |g|<1nén q" — 0 khi n — 400 Do do, ta co

lim S, = lim | ———| 2 |g" | =,
n—>+o0 n—+wo l_q l_q l_q
bé don gian, ta gid st Achilles chay véi van tbc 100km / b, van tdc cuariala 1km/h va khoang
cach ban dau a =100(km) .

a) Tinh thoi gian #,,1,,...,¢,,... tuong ing dé Achilles di tir 4, dén 4,,tir 4, dén 4,,...,ti 4,
dén A4

UISERRR

b) Tinh tong thoi gian can thiét dé Achilles chay hét cac quing dudng A A,, A,4,,..., A, A, .,

tic 1a thoi gian can thiét @& Achilles dudi kip rua.
¢) Sai lam trong lap luén ctia Zeno 1a ¢ dau?

Loi giai

ol
P! >
) =

O 2 O
R R
Ta cd: Achilles chay véi van tbc 100km / h, van tde cuaria la 1km/h.

a) Dé chay hét quing duong tir 4, dén 4, véi A4 A, = a =100(km), Achilles phai mat thoi gian

100 e
t = 100 =1(h). Véi thoi gian ¢, nay, rua da chay dugc quang duong 4, 4, =1(km).

Pé chay hét quing dudng tir A4, dén 4, vo1 A,A, =1(km), Achilles phai mét thoi gian

1 1
——(h). Véi thoi gian ¢, nay, rua da chay dugc quang duong 4, A4, = ——(km).

t,=
100 100

14 2 14 14 1
Tiep tuc nhu vay, dé chay hét quang duongtr 4 dén 4 +1vé1 4 4, +1= 00" (km), Achilles

(h)...

, 1
hai mat thoi gian ¢ =
p g n 10071—1

b) Tong thoi gian can thiét dé Achilles chay hét cac quang duong A4, 4,, 4, 4,,..., A, A, +1,..., tic
1a thoi gian can thiét dé Achilles dudi kip rua 1a

1 1 1 1
et ——
100 100 100 100

+...(h)
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Cau 16:

CHUYEN DPE IIl - TOAN — 11 - GIOI HAN — HAM SO LIEN TUC
Do 14 tong ctia mot cap s6 nhan 1ui vo han véi u, =1, cong boi, nén ta co

100
99

1
—lg(h)

. wr |
Nhu vay, Achilles duoi kip rua sau IE gio.

¢) Nghich 1y Zeno chi dung véi diéu kién 1a tong thoi gian Achilles chay hét cac quang dudng
dé dudi kip rua phai 1 v6 han, con néu no hitu han thi d6 chinh 13 khoang thoi gian ma anh bat
kip dugc rua.

Mot bénh nhan hang ngay phai udng mot vién thude 150mg . Sau ngay dau, trudc mdi 1an udng,
ham luong thudc cii trong co thé van con 5%. Tinh lugng thude ¢ trong co thé sau khi uéng
vién thudc ciia ngay thir 5. Udc tinh lwong thude trong co thé néu bénh nhan sir dung thudc trong
mdt thoi gian dai.

Loi giai
Luong thudc trong co thé bénh nhan sau khi udng vién thudc ciia ngay dau tién 1a 150mg .
Sau ngay dau, trude mdi 1an udng, ham lugng thude cii trong co thé van con 5%.
Do d6, luong thudc trong co thé bénh nhan sau khi uéng vién thude ctia ngay thir hai la
150+150-5% =150(1+0,05)
Luong thude trong co thé bénh nhén sau khi ubng vién thudc cta ngay thi ba la
150+150(1+0,05)-5% =150+150(0,05+0,05” ) =150(1+0,05+0,05°)
Luong thudc trong co thé bénh nhan sau khi udng vién thude ciia ngay thir tu 14
150+150(1+0,05+0,05%)-5% =150(1+0,05+0,05" +0,05)
Luong thudc trong co thé bénh nhéan sau khi udng vién thudc ciia ngay thir nam la
150+150(1+0,05+0,05> +0,05" )- 5% =150(1+0,05+0,05” +0,05" +0,05* )
=157,8946875(mg).

Cu tiép tuc nhu vay, ta udc tinh luong thude trong co thé bénh nhan néu bénh nhan st dung thube
trong mot thoi gian dai la

§ =150(1+0,05+0,05 +0,05° +0,05* +...)
Lai ¢6 1+0,05+0,05% +0,05° +0,05* +... 1a tong cta cip sé nhan 1ui vo6 han v6i sb hang dau
u, =1 vacong boi ¢ =0,05.

u 1 _@
l-¢g 1-0,05 19

Do d6, 1+0,05+0,05>+0,05° +0,05* +...=
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Swu tdm va bién soan



Cau 17:

Cau 18:

CHUYEN DPE IIl - TOAN — 11 - GIOI HAN — HAM SO LIEN TUC

Suy ra S=150-&=ﬂ.
19 361

Cho tam giac vuéng ABC vudngtai 4,cd AB=h vagoc B bang « (hinh bén dudi).

T A ké A4 L BC,tht A ké A A, L AC,saudo lai ké 4,4, L BC . Tiép tuc qua trinh trén, ta
duoc duong gip khuc vo han AA A, 4, ... Tinh 46 dai duong gép khiic nay theo 4 va « .

Loi giai
Tam giac A4 B vuongtai 4 c6 AB=h va.
Do do, A4, = ABsinB=hsina .
Ta c6: B+BAA =90° va AAA, +BAA =90", suyra A A4, =B=a.
Tam gidc A4, A, vuong tai 4, nén A, A, = A4, sin 4 A4, = hsina-sina = hsin’ o .
Vi AB 1L AC va A A, L AC nén AB//A, 4,, suy ra 22::11\/13 = B=a (2 goc ddng vi).
Tam gidc A A, A, vuong tai 4, nén A, A, = A, A, -sin A, A A, = hsin’ & -sina = hsin’ a.
Tam giac 4, 4; A, vudng tai 4, nén A4, A, = 4, 4, -sin m = hsin’ @ -sina = hsin* a .
Cu tiép tuc nhu vay, ta x4c dinh dugc 4,4, =hsin" «.
Taco: A4 AA,...= A4+ AA, + A A, +..+A A +...
=hsina +hsin’ @+ hsin’ a +...+hsin" a +...
Vi goc B la gbc nhon nén sin B=sina <1,do do |sina |<1.

Khi do, d¢ dai cua duong gap khic vo han A4, 4, 4, ... 1a tong cua cap sO nhan lui v han véi

s0 hang dau u, = hAsina va cong bdi g =sinc .

Do d6, Ad, 4, 4,...— ‘4 - frsina

1—-¢q C1-sina

Mot cong ty san xuat may tinh di xac dinh duoc rang, tinh trung binh mot nhan vién cé thé lip
50t x. . iy
rap duge N (¢)=-——(¢>0) bd phan mdi ngay sau ¢ ngay dao tao. Tinh lim N (¢) va cho biét

t+4 t—+00
¥ nghia cua két qua.

Loi giai

Page 14
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Cau 19:

Cau 20:

CHUYEN DPE IIl - TOAN — 11 - GIOI HAN — HAM SO LIEN TUC

Tacé: TimN (1) = lim 2 = lim— % = lim—2 =50,
t—+o0 t>+oof + 4 to+e 4 t—>+o0 4
t(1+) 1+—

t

Y nghia: Téi da mot nhan vién chi c6 thé 1ap dugce 50 bd phan mdi ngay.

Chi phi (don vi: nghin dong) dé san xudt x san pham ctia mot cong ty dugc xac dinh boi ham
s6: C(x)=50000+105x.

a) Tinh chi phi trung binh C(x) dé san xuat mdt san pham.

b) Tinh lim C(x) va cho biét y nghia cua két qua.

Loi giai

a) Chi phi trung binh C(x) d€ san xuat mt san pham la:

= 50000+105 .
C(x) Rl (san pham).
50000
x( + 105)
b) Ta co: lim C(x)= limw: lim al = 1im(50000+105j:105.
X—>+o0 xX—>+00 X X—>+o0 X X—>+ao0 X

Y nghia: Khi s6 san phim san xut ra ngay cang nhiéu thi chi phi trung binh chi t6i da 1a 105
nghin dong.

Ngudi ta lam dén tre nhu hinh bén, cac hinh tron chong
1én nhau. Trong d6 tinh tir dudi 1én hinh tron 16n nhét

C, ban kinh R=50(cm), hinh tron C, ¢ ban kinh

bang % ban kinh ctua duong tron C,, hinh tron C; ¢6

ban kinh bang % ban kinh ctua duong tron C,. Cu tiép

tuc nhu vay, nhan dugc day hinh tron C,,C,,C,,...,C,,.... Tinh téng chiéu dai cac thanh tre da
lam chiéc dén tre.

Loi giai
Goi B,P,,P,...,P,.. 1an luot 1a chu vi cta cac hinh tron c¢.G,G,....C ,....

Tong chiéu dai cac thanh tre da 1am nén chiec deén 1a :

2 n—1
p=B+P+P+..+P +..=27R+27 iR +7| R 2 +.+7| R 2 +...
10 10 10

2 n-1
:ZﬂR[1+%+(2j ++(ij +...J:Z.ﬂ.SO.;:3140(cm):3l,4m.

10 10 -2

10

9 (9Y (9" y .
Chu y: day so 1,—,| — | ,...,| — | ... lacap so nhan lui vo han.
=R YR M0 [10) (10) P
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Cau 21: Nguoi ta 1am 16 thong gié ciia mot ngdi nha bang cach ghép mot diy hinh tron ¢ cing ban kinh

1a 3cm , theo cac bude nhu Hinh 2. Ki hiéu u, (don vi dién tich) 1a dién tich hinh tron ghép dugc

¢ budc thir n.

D

D 1

Budc 1 Buoce 2 Bude 3 Bude ... Bude n
a) V6i n nhu thé nao thi u, vugt qua 900007;90000007 ?

b) Vi n nhu thé nao thi u, vuot qua 45m>?

Loi giai

a) Goi ,,,uy,...,u, 1an lugt 14 dién tich céc hinh tron (cm®) twong timg tir céc budce 1,2,3,...,n.

Ta co:

u =n3=1"r3
u, =473 =223

u,=9.7.3° =313

2 2
u = n.u.r3

n

Ta xét u, >900007 < n°.7.3* > 900007 = n >100.

Vay n>100 thi u, vugt qua 900007 hinh tron.

Ta xét u, >90000007 < n’°7.3* > 90000007 = n >1000.
Vay n>1000 thi u, vuot qua 1000000 hinh tron.

b) Xét u, > S < n’ 7.3’ > 450000 < n’ >

50000
/s

= n>15923,5668

Vay véi n>15924 thi u, vuot qua 45m”.

Céu 22: Cho hinh vudng c6 canh bang a(m) , goi 1a hinh vuéng H, . Néi cac trung diém cua H, dé tao

thanh hinh vuéng H,. Tiép theo, ndi cac trung diém cta H, dé tao thanh hinh vuéng H,. Ct

tiép tuc nhu vay, nhin duoc day hinh vuéong H,,H,,H,,....H,,....

Page 16
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a) Tinh dién tich S, cua H, vatinh lim S, .
b) Tinh chu vi p, cua hinh A, vatinh limp, .
Loi gidi

a) Taco: S, :az(mz); S, =[a%) (mz); S, =£a%} (mz); S =£a(%] J (mz),...

n-1 2 n—1
limS, lim(a(gJ } =1im[a2 Gj J:a2.0=0

b) p, =4a(m), p, :4a£(m),p3 =4a \/Eﬁ(m)""’pn :4‘{%J 7 (m),...

n-1 n-1
lim p, =lim4a ﬁ =4alim (Lj =4a.0=0.
2 V2

Cau 23: Bt dau hang mot hinh vuéng H , canh bang a (m) (hinh A ). Chia hinh vudng H, thanh chin
hinh vuéng bﬁng nhau, bo di bén hinh vuong, nhan dugc hinh H,. Tiép theo, chia mdi hinh
vuodng ctua H, thanh chin hinh vudng roi bo di bon hinh vudng, nhan duge hinh H,. Tiép tuc

qua trinh nay, ta nhan dugc mot day hinh 4, (n=0,1,2,3,...).

OO 0OOg ‘;Lf 23
£
O ] o o
[
) e
O 0 R X TR
OO OO jﬁﬂf o
H, H, I, o,

. : 1
Ta c6: H, ¢6 5 hinh vudng, moi hinh vudng c6 canh bang Ea(m);

H, c6 5.5=5 hinh vuéng, mdi hinh vuéng c6 canh bang a= —a(m);....

11
3°3

Tir d6, nhan dugc H, c6 5" hinh vudng, mdi hinh vudng c6 canh bang %a (m).

a) Tinh téng dién tich S cua H,,i=0,...,n,... vatinh limS.
b) Tinh tong chu vi p cua hinh H,,i=0,..,n vatinh limp.
Loi giai
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Goi S,,5,,5,,85,..,3 ... 1an luot 1a dién tich cua cac hinh vudng H,,H.,H, H,,...H,...

2 2 2
S:S0+SI+S2+...+Sn+...=a2+(a§j +[a3izj +...+(a%) +...

b b8
9 9

Chi y: day sb 1, 5’ —,... 1a cp s6 nhan lui v han.

seees

GOL Py, Pis Pys Pyoeees Ppyoeee 1an luot 1a chu vi cia cac hinh vuong H,,H,,H,,H,,....H ,....
1 1 1 I 1 1
pP=p,+tp+p,+..+p, +.. :4a+4a§+4a3—2+...+4a9—n+... =da|1+—+5+..+—+...

9”
n+l n+l
) )
=4a——~—(m) 6

;limp:lim4a—1: a(m).
1-- 1-—
3 3
oo o« 1] 1 S SR T A
Chu v: day so 1,5,3—2,...,?,... la cap so nhan lui vo han.

Chu 24: Goi C 1a nira duong tron duong kinh 4B =a(m),

C, 1a dudng goém hai nira dudng tron duong kinh% ,
C, 1a duong gébm bdn nira dudng tron duong kinh% yee

C, 1a duong gdém 2" nira duong tron duong kinh% -

a(m)

Goi p, 1a d¢ dai ciaC,, S, 1a dién tich hinh phang giéi han boi C, va doan thing AB .
a)Tinh p , S,.

b) Tim gi6i han cua céc ddy s6 (p,) va (S, ).
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b) imp, = lim(Z"ﬂ 2f+1 j = %aﬂ .

2 n
lims, =lim2" 7| -2 | =La?ztim{ 1] =o.
") 4 2

Céu 25: Mot cai hd dang chira 600m° nude min véi ndong 46 mudi 20kg / m*. Nguoi ta ngot hda nude

trong hd bang cach bom nude ngot vao hd véi toc do 10m’ / phut.
a) Viét biéu thire C(¢) bi€u thi ndng d6 mudi trong hd sau ¢ phut ké tir khi bat dau bom.

b) Tim gidi han lim C (t) va giai thich y nghia.
t—>+0

Loi giai

a) Thé tich nude ngot bom vao sau ¢ phut 1a: 10¢ (m?).

Khéi lugng mudi 13: 600.20 =1200kg (kg).

Thé tich hd sau khi bom nuéc bién vao la: 600+10¢ (m?).

Nong 6 mudi ctia nudc trong ho sau ¢ phut ké tir khi bat dau bom la:

1200
(1) =—22 (ke /m?).
(¢) 600+10t( g/m)

1200
b) Taco: lim C(r)=lim ————=0 (kg /m").
) Tacs: fim C ()= lim o =0 e/ m)

Vay sau mot thoi gian bom nudc ngot vao hd thi ndng do mudi trong hd 13 0 (kg / m’ )

Céu 26: Trong hd c6 chira 12000 lit nude ngot. Ngudi ta bom nude bién c6 ndng do mudi 1a 40gam / lit
vao hd véi tée do 20 lit/phut.
a) Chung to rang ndng do mudi ctia nude trong hd sau ¢ phit ké tir khi bat dau bom 1a

40¢
C(t)= am/lit) .
() 600 +¢ (g )
b) Nong do mudi trong hd nhu thé nao néu bom nude vao hd mot thoi gian dai (xem nhu ¢ — +oo

).
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Loi giai
a) Thé tich nude bién bom vao sau ¢ phut 1a: 20z (lit).
Khéi lugng mudi 1a: 40.20¢ =800¢ (gam).
Thé tich hd sau khi bom nuéc bién vao 13: 12000+ 20z (lit).
Nong d6 mudi ctia nude trong hd sau ¢ phut ké tir khi bat dau bom la:

800 40
120004207 600 +1

C(1)

b) Taco : lim C(r) = lim —"
t—>+0 t—>+0 600 + ¢

Vay khi bom nudc vao hd mot thoi gian dai thi ndng do mudi trong hd bang 40 (gany/lit), twong

(gam/lit) .

=40 (gam/lit).

duong v6i nong d muodn trong nudce bien.

Céu 27: Mot thau kinh hoi ty ¢ tiéu cy 1a />0 khong doi. Goi d va d' 1an luot 14 khoang cach tir vat

. ; I 1 1 d
tht va anh ctia né t6i quang tim O cua thau kinh. Ta c6 cong thirc: —+—=— hay d'= &
d d f d—f
e T A " Ao A o
Xétham so g (d ) = I 7 Tim cac gidi han sau day va giai thich y nghia.
li .
D fipe(d)
b) limg (d).
r-————f——-b-——f———-h-l
B | |
. r_ A
Al F O
| B
o memem e S -
d d
Loi giai
. . df A . ~ 1s POy S WP | , \ - A
a) limg (d ) = lim W = +o0; Di€u nay co6 nghia la khi vat tién vé tiéu diém chinh thi anh tién
d—)f+ d_)f+ —_
vé v cyc cua thau kinh hoi tu.
. . d <A . 4 2\ e N .
b) dhm g (d )= dhm gﬁ = f . Diéu nay c6 nghia la khi vat tién vé ¢ vo cuc thi dnh tién vé ticu

diém chinh cua thdu kinh héi tu.
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Cau 28: Mot xudng san xuit non bao hiém, tinh trung binh mdi nhéan vién c6 thé lap rap duoc sé non bao
600¢

hiém dugc tinh theo biéu thiuc N (1)= —10,(0 <t) v6i t ngay. Tinh lim N (¢) va cho biét y
t+ t—>+co
nghia cia két qua.
Loi gii
tim V(1) = lim 2% _ 600.
t—+0 t->+0 x 4+10

V6i thoi gian 1am viée 13 v6 han ma sé non bao hiém nhan vién lip rap trung binh 13 600 cai. Vay,
do ning suét con ngudi c6 han, nén du ¢ ting thoi gian 1am viée 1én thi sé lugng san pham
trung binh khong vugt qua gidi han nay.

Ciu 29: Mot co sO san xuat bép gas, tinh chi phi san xuat x (san pham) xac dinh boi ham sé:
C(x)=200+120x (ngan dong).
a) Tinh chi phi trung binh (_7(x) dé san xuat mot san pham.
b) Tinh lim E(x) va cho biét ¥ nghia cta két qua.
Loi giai
a) Chi phi trung binh C(x) dé san xuat mot san pham

()= C(x) _200+120x ()= 200+120.1 _ (ngan dong).
X X
b) lim C(x)= lim 220 H120X 359,
X—>+o0 X—>+o0 X

Véi s6 san pham san xuat ting 1én v6 han ma chi phi san suat trung binh mot san pham van 1a 320
ngan dong. Vay, sO san pham san xuat ting bao nhi€u di nita thi chi phi san xuat san pham
trung binh mdt san pham cling khong vuot qué gidi han nay.

Cau 30: Mot hing taxi dua ra gia cude cho loai xe 4 chd nhu sau:

Loai xe Gia cuére cho 1km Gia cudc cho km thir | Gia cwée cho km thi
diu tién 2 dén km thi 25 26 tré 1én
VF 5 plus 20.000 dong/ km 15.000 dong/ km 15.000 dong/ km

(qua 1 km dau dugce tinh cho km thir hai, qua km thtr 25 dugc tinh cho km thr 26).
20000 khi 0 <x<1
Gia cude duoc biéu dién boi ham sd T'(x) = {20000 + (x —1).15000 khi 1<x <25
380000 + (x —25).14000  khi x > 25.
Xét tinh lién tuc ctia ham sb T(x), véi x(km).
Loi giai
+ Tai x, =1 taco:

T(1)=20000; lim T (x)= lim 20000 = 20000

x—>1" x>0

lim 7 (x) = lim[ 20000 +(xx~1)15000 | = 20000

Vi lim 7 (x) = lim 7' (x) =7 (1) nén ham so 7(x) lién tuc tai x, =1

+ Tai x, =25 ta co: T(25)=20000+(25-1)15000 = 380000
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lim 7'(x) = lim | 20000+ (x—1)15000 | = 380000

x—257 x—257
lim 7'(x)= lim [380000+(x—25)14000 ] = 380000
x—25" x—>25%

Vi lim 7(x)= lim 7(x)=T7(25) nén ham $6 T(x) lién tyc tai x, =25.

x—257 x—25"

Vay ham s6 T (x) lién tuc

Cau 31:

gi4 ban 1¢ dién chua bao gdm thué gia tri gia ting, cu thé:

kWh Gia tién (dong/ kWh)
Ttr 1 dén 50 1,728
Tir 50 d&én 100 1,786
Tur 101 dén 200 2,074
Tir 201 dén 300 2,612
Tir 301 dén 400 2.919
Tur 401 tré 1én 3,015
1,728 khi 0 < x <50

1,728 +(x—50).1,786  khi 50 <x<100
91,028+ (x—100).2,074 khi 100 < x <200
298,428 + (x —200).2,612 khi 200 < x < 300
559,628 + (x —300).2,219 khi 300 < x < 400
781,528+ (x —400).3,015 khi x > 400

Gia tién dugc biéu dién boi ham s0 7' (x) =

Xét tinh lién tuc ctia ham s6 7'(x), véi x(kWh) )
Loi gidi
+ Tai x, =50 ta co:
T(50)=1,728
lim 7'(x)= lim 1,728 =1,728; lim T'(x)= xlirsr(}+[l,728+(x—50).1,786] =1,728

x—50" x—50" x—50"
Vi xlﬁilsr(}T(x)=xlﬂir5r01+T(x)=T(50) nén ham s6 7'(x) lién tuc tai x, =50
+ Tai x, =100 ta co:

T(IOO)=1 728+(100—50).1 786=91,028

lim 7(x)= lim [1,728+ (x~50).1,786] =91,028

x—100" x—10!

lim 7'(x)= lim [91,028+(x—100).2,074]=91,028

x—>100" x—100"

Vi lim 7(x)= lim 7(x)=7(100) nén ham s6 T(x) lién tuc tai x, =100.

+ Tai x, =200 ta co:
7(200)=91,028+(200-100).2,074 = 298,428
lim 7(x)= lim [91,028+ (x—100).2,074] = 298,428

x—200" x—200"

lim T(x)= lim [298,428+(x—200).2,612 | =298,428
x—200" x—200"
Vi lim T(x)= lim T(x)=T7(200) nénham sé T(x) lién tuc tai x, =200

x—200" x—200"

Biéu gia ban 1¢ dién sinh hoat ciia EVN duoc ap dung theo Quyét dinh 1062/QD-BCT véi mirc

Swu tdm va bién soan
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+ Tai x, =300 ta co:
T(300)=298,428+(300—200).2,612 =559,628
lim 7(x)= lim [298,428+(x—200).2,612 | =599,628

x—300" x—300"
lim T(x)= lim [559,628+ (x—300).2,219]=599,628
x—300" x—300"
Vi lim 7(x)= lim 7(x)=7(300) nénhamsb T(x) lién tuc tai x, =300.
x—300" x—300"

+ Tai x, =400 ta co:
T(400) = 559,628+ (400—300).2,219 = 781,528
lim 7(x)= lim [559,628+ (x—300).2,219] = 781,528

x—400" x—400"
lim T(x)= lim [781,528+(x—400).3,015]=781,528
x—400* x—>400"
Vi lim 7(x)= lim 7(x)=7(400) nénhimso T(x) lién tuc tai x, =400

Vay ham sb T(x) lién tuc

Céu 32: Biét rang khi nung noéng mot vat véi nhiét d6 tang tir 20°C, mdi phit ting 4°C trong 70 phut,
sau d6 giam mdi phut 2°C trong 50 phut. Ham s biéu thi nhiét do (°C ) trong tu theo thoi gian
¢t (phut) c6 dang:

a—2t khi70<7<120

(a 1a hang s6). Biét rang, T'(¢) 1a ham lién tyc trén tap xac dinh. Tim gié tri cta a.

20+4t khi 0<r<70
rn=

Loi giai
Tai 7, =70 ta c6:T(70) =300
xl_1>r7r01 T(x) = Xl_1>r7rg (20+ 4t) =300; x1_1>r7r01 T(x) = x1_1>r7r01 (a —2t) =a—140

Ham s6 lién tuc trén tap xac dinh khi: lim T(x) = lim T(x) = T(60) < a—-140=300 < a =440

x—>70" x—>70"
Vay gid tri cia a =440°C.
Cau 33: Biéu thi d0 cao A () cua mot qua béng da 1én trén theo thoi gian ¢ (s), trong d6
1
h(t)=—=1+3t+1.
2
a) Chung té ham s6 & (t) lién tuc trén tap xac dinh.

b) Dya vao do thi hily x4c dinh 1in31(—%ﬁ +31+ 1} .
t—
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h(t)

5,5[--==--=

Loi giai

a) Hamsb f(¢)= —%zz +3¢+1 ¢ tap xéc dinh D =[0,6]. Xét trén (0;6) :

t—>0" t—0"

+Tai £, =0 taco: £(0)=1; limT(x):lim(—%tz+3t+1j:1.

Do do lim £ (1) = £(0)=1 (1).

t—0*

t—>6~ t—>6"

+Tai 1, =6 taco: f(6)=1; 1imT(x)=lim(—%t2+3t+1}=1.

Do d6 lim /()= f(6)=1 (2).

t—6"

Tir (1) va (2) suy ra ham s lién tuc trén [0, 6].
b) lim(—lt2 +3¢ +1j =5,5.
-3 2

Céu 34: Mot nguoi 1ai xe 6 t6, trong 20 km dau xe chay v6i van tbc 40 km / h , sau d6 cit dén 10 km tiép

- A A R /. A A 5 \ 1
theo xe tang toc thém x(km/h), x>0. Biéu thirc van toc cia xe 1a f(x)==+

vi do 1a gi (/). Chimg t6 ring ham s6 £ (x) lién tuc trén tap x4c dinh.

Loi gii
N 1 n e
Ham s6 f(x)=5+5+2x ¢ tap xac dinh D =(0;+o0).
Tai x, =0 taco: £(0)=4,5 ; 1imf(x):1im(l+ 20 j:4,5,
o x0* -0 (2 542y
Do d6 lir})} f(x)=/£(0)=4,5. Vay ham s6 lién tuc trén D = (0;+0).

Cau 35: Cho mot tam gidc déu ABC canh a. Tam giac 4,B,C, c6 cac dinh 14 trung diém cac canh cua

tam giac ABC, tam gidc 4,B,C, co6 cac dinh 1a trung diém cac canh ciia tam giac 4,B,C,,...,
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tam giac A4,,B,.,C, ., c6 cac dinh la trung diém céc canh cia tam gidc 4, B,C,,... Goi
DisPysevsPyser- V& 5,,8,,...,8,,... theo thit ty 1a chu vi va di¢én tich clia cac tam gic
ABC,A4,B,C,,...,ABC,....

a) Tim gi6i han cta céc day sb (p,) va (S, ).
b) Tim cac tong p, + p, +...+ p, +... Va S, +S, +...+S, +...
Loi giai
a)
+)(p,) 1a day sb chu vi clia c4c tam gidc theo thir tw ABC, 4,B,C,,...

Tacod: p,=pypc=a+a+a=3a;

P2 = Passc, =

+—+

1 1
_E.(3a):5.p1

2 2
- _a a a_(1 (3a) = LA
P3 = Paus,c, 44 > 5 seen s

l n—1
pAAanC,,:(E) “Prs---

NSRENY
RN
(NSRS

Suy ra:
1 n-1 1 n-1
limp, = limL(Ej -(3a)] = lim(zj -1im(3a)=0.3a=0.
(S,) 1a day s6 chu vi cua cac tam gidc theo thit tw ABC, 4, B,C,,...
. NIRRT , e \ a3
Goi h 1a chiéu cao cua tam giac ABC va h= 5
Ta co:
S, =Suapc =7 ah;
lah 11 1’
S,=S8 =— == =—:| —ah |=—-§
B ) 4(2 J 4 "
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. (1Y (1Y (1 1
limS, =lim| | —| -8, |=lim — | -liml —ah|=0-—ah=0.
n—»co n—o| \ 4 n—oo\ 4 n—w\ 2
b)
+) Ta co ( p, ) la mot cap so nhan Iti v6 han véi s6 hang dau p, =3a va cong bdi g = 5 thoa
min |g| <1 c6 tong:

3
P :pl+p2+...+pn+...:—a1:6a

2
~ ’ \ A A A A ) A re A A 1 \ A A 1
+) Ta cling ¢6 (S, ) 1a mot cap so nhén 1ui v6 han véi so hang dau S, = 5 ah va cong bdi g = "

thoda man |q| <1 cb tong:

—ah

S =8 +85+...+5, +...= 2 I =—ah
1=
4

Cho diém M(t;\/l—t2 ),0 <t<1 nam trén duong tron don vi (C):x* +y° =1, diém A(1;0) 1a

mdt giao diém ciia (C) véi truc hoanh. Goi H 14 hinh chiéu vudng goc ciia M trén truc hoanh,

K 1a giao diém cua tiép tuyén ciia (C) tai M vdi truc hoanh. Khi diém M dan dén diém 4 thi

. A HK A A 7 . \
ti s0 —— dan dén gia tri nao?
HA

N

Loi giai

Piém M dan d&én diém 4 khi r — 1. Do d6, ta can tim gi6i han 1im% .
t—>1"

Ta cd H(t;0) . Phuong trinh tiép tuyén cia (C) tai diém M nhan OM = (t; V1-¢2 ) lam vecto

phép tuyén nén co phuong trinh 1a d : £(x—£) +~/1— ¢ (y—\/l—tz):O.

Thay y =0 vao phuong trinh cia d ta nhan dugc x = ! .Suy rakK (l, OJ.
t t
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Cau 37:

Cau 38:

CHUYEN DPE IIl - TOAN — 11 - GIOI HAN — HAM SO LIEN TUC

2 2
_— HAzl—t;HK:%—tzl ¢ OHK 1= 14t HK L Lér 14l

; = = ; lim 2.
t HA t(1-1) t oo HA o> ¢ 1

Vay khi diém M dan dén diém A thi gia tri cua ti s& % dan dén 2.
Trong mit phang toa dd Oxy, cho diém M (1;12 ),t >0, nam trén duong parabol y = x*. Puong

trung truc cua doan thfmg OM cit truc tung tai NV . Piém N dan dén diém nao khi diém M dan
dén diém O?

M
RN

Y

0 x

Loi giai
o 2 [t
Trung di€ém cua doan thang OM 1a [ 5,3 .

Duong trung truc cia OM nhén vecto OM = (t; tz) lam vecto phép tuyén nén c6 phuong trinh

2
d:t(x—%j+t2 [y—%j:O.Thay x =0 vao phuong trinh cua d , ta nhan dugc y:%(l+12).
1
Suyra N|0;—(1+¢)|.
g ( 7 ))

Diém M dan dén diém O khi ¢ din dén 0". Ta co 1iml(1+t2) -

-0t 2

1
>
Suy ra khi diém M dan dén diém O thi diém N dan dén diém A(o; %j

Tai mot nha gtri xe, phi giri xe 6 t6 con duoc tinh 20 nghin dong cho 1 gi dau va 10 nghin dong
cho moi gio tiep theo. Goi P(¢) (tinh theo chuc nghin dong) 1a so tién phi guri xe 6 t6 con tai nha
gui xe ndy trong ¢ gid (véi 0<7<4 ). Viét cong thic xac dinh ham sd y = P(¢), v& d6 thi ham
sd va xét tinh lién tuc cta no trén nira khoang (0;4].

Giai

Ham s6 P(¢) trén (0;4] c6 cong thirc:
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Cau 39:

CHUYEN DPE IIl - TOAN — 11 - GIOI HAN — HAM SO LIEN TUC

2 khi 0<t<1

P(t)= 3. khil<fs2 ( P tinh theo chuc nghin dong, ¢ tinh theo gio).
4 khi 2<t<3 ’
5 khi 3<t<4

D6 thi ctia ham s6 P(¢) nhu Hinh bén dudi.

VA

5 e
4 —r

3 o—

|

O SR T W

Trén mdi nita khoang (0;1],(1;2],(2;3] va (3;4], ham s6 déu c6 dang P(¢) = ¢ (cla hang s)

nén ham sé lién tuc trén mdi khoang nay.

Ta co tlgp P(t) = tlirfﬂ =2; tlirln P(t) = th_)rln3 =3.Do tll_gl P(t)# tlirln P(¢) nén ham s6 khong lién
tuc tai diém ¢ =1.

Tuong tu, chi ra dugc ham sb khong lién tuc tai cac diém r=2 var=3.

Vay ham s6 lién tuc trén cac ntra khoang (0;1],(1;2],(2;3] va (3; 4]; gian doan tai cac diém
t=Lt=2vat=3.

Cho nira duong tron duong kinh 4B =2 . Pudng thang d thay d6i ludn di qua A, cit nira dudng
tron tai C va tao v6i dudng thing AB goc o (0 <a< gj .

Ki hi€u dién tich tam gidc ABC 1a S(«) (phu thudc vao « ). Xét tinh lién tuc cua ham s6

S(a) trén khoang (O;%j va tinh cac gié1 han lim S(«), lim S(«).
a—0" z

a—>=
2

Loi giai
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Cau 40:

Cau 41:

CHUYEN DPE IIl - TOAN — 11 - GIOI HAN — HAM SO LIEN TUC
1 1 ) ) V4
S(a):EAC-BC:EQcosa-Zsma:s1n2a,ae 0;5 .

Do cac ham s y =sin2a déu lién tuc trén R, nén ham s6 y = S(«) lién tuc trén khoang

-

lim S(a) = lim sin2a =0

a—0" a—0"
lim S(a)= lim sin2a =0.
as’ as’

2 2

Tu mdt tam gidc déu c6 dién tich béng 1, ta thue hién 1an luot cac bude nhu sau:
Budc 1: Nbi trung diém céc canh ctia tam giac dd cho, chia tam giac ndy thanh 4 tam giac nho

N r e et e R |
va bo di tam gidc ¢ gitra (bo di 1 tam gidc c6 dién tich 2 ).
Budc 2: Lam twong ty nhu Budc 1 véi modi tam gidc trong 3 tam giac con lai (bo di 3 tam giac,

x. R |
moi tam giac co dién tich —-).
4

Y s A Tt \ e Ane < x. ST |
Ctr tiép tuc qua trinh nhu vy (6 budc thit 7, bo di 3" tam giac, moi tam giac dién tich 7 ).

Tinh téng dién tich cac tam giac da bo di.

Buoc 1 Bude 2 Bude 3

A N LA A A A N\ e A ro A A A A 3 A
Day 1a tong cap so nhan lui vo han véi so hang dau u, = —, cong bdi ¢ =—, nén
4

1
4

Biét rang, tir vi tri A4, mot miii tén bay v6i toc d6 10m /s hudng thiang téi bia muc tiéu dat & vi
tri B cach vi tri A mot khoang bang 10m (Hinh bén dudi). Mot nha thong thai 1ap luan nhu
sau: "Dé dén dugc B, trudc hét miii tén phai dén trung diém 4, cia 4B . Tiép theo, n6 phai dén

Page 29
Swu tdm va bién soan



Cau 42:

CHUYEN DPE IIl - TOAN — 11 - GIOI HAN — HAM SO LIEN TUC

trung diém 4, cua 4 B . Tiép nita, né phai dén trung diém A4, cua 4,B.Cu tiép tuc nhu vay, vi

khong bao gior hét cac trung diém nén mili tén khong thé bay dén duoc bia muc tiéu & B".

D

A A A A D
Lap luan trén c6 ding khong? Néu khong, hiy chi ra chd sai lam.
Loi giai
oo R ~s oA <\ A \ 1 A <\ A \ 1 1 [N < A
Thoi gian d€ miii tén bay tr 4 dén 4, 1a 5 gidy, tr 4, dén 4, 1a 17 gidy, tr 4, dén A4,
al
g8 2

2 .. . I 1 1 1
Tong thoi gian bay ciia miii tén 1a §+?+?+...+2—n+....(*)

A LR , A A A RPN re A A \ 1 N A A 1S 1
Day la tong cia cap s nhan lui vo han véi so hang dau la 5 va cong bdi bang 5

‘ B

Do d6, tong nay bang % =1 (gidy).
1-

N | =

Nhu vy, miii tén dén bia muc tiéu sau 1 gidy.

Lap luan cua nha thong thai khong ding, sai 1am ¢ chd cho rang tong & (*) khong phai 1a mot
s6 hitu han.

Tai mot bé boi c6 dang hinh tron c¢6 dudng kinh 4B =10m, mot nguoi xudt phat tir 4 boi thing

T
theo day cung AC tao vdi duong kinh AB mot gbec @ (0 <a< 5] , 101 chay b theo cung nho

V
A = B

CB dén diém B (Hinh bén dudi).

Goi S(a) l1a quang dudng ngudi d6 da di chuyén.

. Vs
a) Viét cong thire tinh S(«) theo & (0 <a< Ej :

. /1
b) Xét tinh lién tuc cua ham s6 y = S(«) trén khoang (O;Ej .
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CHUYEN DPE IIl - TOAN — 11 - GIOI HAN — HAM SO LIEN TUC
¢) Tinh cac gioi han lim S(@) va lim S(«)-
a—0" =

a—>—
2

Loi giai

Ki hiéu O la tam hinh tron.

a) Do tam giac ABC vuong tai C nén AC = ABcosa =10cosa(m).
Tacé BOC =2BAC =2« . Suy ra d6 dai cung CB 1a [ = 0B-BOC =5-2a =10a(m).
Quing duong di chuyén (tinh theo m ) ciia nguoi d6 1a

S(a)=AC+I1=10cosa +10ax =10(a+cosa)(0<a <%)

b) Do cac hAm s6 y =a va y =cosa lién tuc trén R nén ham sd y = S(e) lién tuc trén
V4
0;,— |.
2

¢) lim S(a) = lim 10(a +cos @) = 10( lim o + lim cosa)
a—0" a—0" a—0" a—0"

=10(0+1) =10. lim S(«) = lim 10(a +cosa) =10| lim a + lim cosa

T T T
a—>— a—>— a—>— a—>—
2 2 2 2

=10(£+0j=5ﬂ'
2
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CHUYEN PE IV — TOAN — 11 — QUAN HE SONG SONG TRONG KHONG GIAN

QUAN HE SONG SONG
TRONG KHONG GIAN

| CHUONG |

BAI TOAN THUC TE LIEN QUAN PEN QUAN HE SONG SONG TRONG KHONG GIAN

Cau 1: Mat ban, mat man hinh tivi,.... cho ta hinh anh mot phﬁn cla mat phéng. Hay chi thém céc vi du
khac vé hinh anh mét phan ctia mit phang.

Loi giai
Mot s0 hinh anh vé mot phan mat bang: mat bang, mat hd nudc yén lang, nén nha, tran nha, man
hinh dién thoai, mat ghé, bé mat kinh chiéc dong ho, bé mat chiéc card visit,......

Cau 2: Hinh bén dudi 1a hinh anh kim tu thdp Ai Cép c6 nam mat phan biét trong d6 mat day la hinh
vuodng, bdn mit bén 1a cac tam giac. V& hinh biéu dién kim tu thap do.

Loi giai
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CHUYEN PE IV — TOAN — 11 — QUAN HE SONG SONG TRONG KHONG GIAN

Hinh biéu dién kim tu thap

Cau 3:  Cac hinh bén dudi 1a hinh anh ctia mot sé vat thé. V& hinh biéu dién trong khong gian cac vat thé
do6 (hinh thir 2 tr trai sang phai la m6 hinh kim tu thép ai cap).

Loi giai

I o

Cau4: Khi trat tuong, dung cu khong thé thiéu ctia ngudi thg 1a thudc det dai. Cong dung cia thude det
nay la gi? Giai thich.

Loi giai

Thudc det 1am cho mit 16p vita phang va dai mdc ciing nam trén mat phang.

Cau 5:  Khi trat tuong, dung cu khong thé thiéu cta ngudi tho 13 ban xoa hinh bén dudi. Cong dung cia
ban xoa la gi? Giai thich.
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CHUYEN PE IV — TOAN — 11 — QUAN HE SONG SONG TRONG KHONG GIAN

Loi giai
Cong dung ban xoa: 1am bé mit burc tudng bang phang.

Do ban xoa 1a mdt phan mit phang, khi trat tuong ngudi tho xay ding ban xoa, xoa déu xung
quanh birc tuong khi d6 tao nén bé mat birc trdng nhu mot mit phang.

CAu 6: Mot sd vat dung 3 chan nhu hinh v& sau va giai thich tai sao vay 3 chéan thi khong bi khap khiéng
con néu vat dung c6 4 chan thi c6 thé bi khap khiéng?
LOVE

Kiéng 3 chin Ban 3 chian Chan may quay ghé gd 4 chan
Loi giai
Céc vat dung c6 3 chan tiép d4t tai 3 diém. Qua ba diém nay ta xac dinh dugc duy nhét mot mat
phing 13 diém twa dé giit cb dinh vat. VAt c6 4 chan néu dé trén mit san khong bang phing s&
bi khap khiéng vi 4 diém phan biét trong khong gian chua chic ndm trén mot mat phang.

Cau7:  Quan sat hinh sau cho biét vi tri twong d6i ciia cac vach tring ké duong c6 trong hinh.

—
P —
[
M
L ST Y T

= —
Loi giai

Quan sat hinh ta thay cac vach tring ké duong c6 trong hinh c6 vi tri trong ddi 1a song song vii

nhau.

Cau 8: Trong hinh bén dudi, khi cit banh sinh nhat, mat cit va mat khay dung banh lan luot g01 nén
hinh anh mdt phang (Q) va mit phang (P); mép trén va mép duéi cia lat cat 1an luot goi nén
hinh anh hai duong thing @ va b trong d6 a song song véi mit phang (P) . Cho biét hai duong
thang a,b c6 song song véi nhau hay khong.
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CHUYEN PE IV — TOAN — 11 — QUAN HE SONG SONG TRONG KHONG GIAN

Ip

Loi giai

Hai dudng thang a,b c6 song song véi nhau vi a song song véi (P) ma (Q) chira a va cét
(P) tai giao tuyén b ( Theo dinh 1y 2 tinh chit cua duong thang song song véi mit phang).
Cau9: Thudc laser phat ra tia laser, khi tia ndy quay s& tao ra mét phang anh sang. Giai thich tai sao cac

thude ke laser lai gitp nguoi thg xay dung ké dugc duong thang trén tuong hodc san nha.

Loi giai
Mit phang 4nh sang d6 cat mit phang tuong hodc san nha theo giao tuyén 1a 1 dudng thing.
Cau 10: Chi ra cac duong thang song song trong moi hinh sau. Tim thém mét sé vi du khac vé cac duong
thang song song trong thuc té.
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CHUYEN PE IV — TOAN — 11 — QUAN HE SONG SONG TRONG KHONG GIAN

Loi giai

+ Hinh 1: cac day dién chinh truyén tai dién, cac thanh ngang trén cot dién.

+ Hinh 2: cac duong thang ndi giira cac vién gach, néu khong vudng goéc nhau thi chung song song
v6i1 nhau.

+ Hinh 3: cac cdy sat chay doc theo cau thang, cac cay tru thang dung ndi cac cdy sit trén lan
can,...

+ Hinh 4: cac duong thing giita cac khe cua nhitng phim dan.

+ Hinh 5: 4 cay tru cua chiéc ké

+ Hinh 6: cac duong thang ndi giira cac vién gach, néu khong vudng goéc nhau thi chung song song
v6i nhau.

Céc duong thing song song trong thyc té:

+ Cac duong thang 1a cac tru cta quat dién gid. Hinh 7.

+ Cac duong thang 13 cac tru thang dimg ctia dan gido. Hinh 8.

Cau 11: Trong phong hoc cua 16p, hiy néu nhitng hinh anh vé dudng thang song song voi mit phang.
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CHUYEN PE IV — TOAN — 11 — QUAN HE SONG SONG TRONG KHONG GIAN

Loi giai
Nhitng hinh anh vé dudng thang song song v6i mat phang: mép cot doc v6i bang; xa ngang tran
nha voi mat san; duong ké gach trén nén nha véi tran nha,.

Céu 12: Quan sat hinh anh khdi Rubik tam giac sau:

a) Khdi Rubik tam giac 1a hinh chép c¢6 bao nhiéu dinh? C6 bao nhiéu canh bén?
b) Khéi Rubik tam giac ¢6 bao nhiéu mat? mdi mit 13 hinh gi?
¢) Khdi Rubik trén goi 1a hinh gi?
’ Loi giai
a) Khoi Rubik tam giac 1a hinh chop c6 4 dinh; ¢6 3 canh bén.

b) Khéi Rubik tam giac co 4 mit, mdi mit 1a tam giac déu.
¢) Khéi Rubik trén goi 1a hinh chép tam giac déu.

Céu 13:  Quan sat hinh anh chiéc 1éu cho tré em c6 hinh minh hoa duéi day.

a) Chiéc 18u trén 1 hinh chép c6 bao nhiéu dinh? C6 bao nhiéu canh bén?
b) Chiéc 1&u trén 1a hinh chop ¢ bao nhiéu mit? mdi mit 14 hinh gi?
¢) Hinh chiéc 1&u trén goi 14 hinh gi?

Loi giai
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CHUYEN PE IV — TOAN — 11 — QUAN HE SONG SONG TRONG KHONG GIAN

a) Chiéc 18u trén 14 hinh chop ¢ 5 dinh. C6 4 canh bén.
b) Chiéc 18u trén 1a hinh chop c6 5 mat. Mdi mat bén 1a mot tam giac déu, mit day 13 hinh vudng.
¢) Hinh chiéc 1&u trén goi 1a hinh chép tir giac déu.

CAu 14: Quan sat hinh anh khdi Rubik sau:

a) Kho6i Rubik trén c6 bao nhiéu dinh? Cé bao nhiéu canh?
b) Khéi Rubik trén bao nhiéu mit? mdi mit 1a hinh gi?
b) Khdi Rubik trén goi 13 hinh gi?
Loi giai
a) Khoi Rubik trén ¢6 8 dinh. C6 12 canh.

b) Khéi Rubik trén 6 mat. M&i mit 13 hinh vudng.
b) Khéi Rubik trén goi 1a hinh 1ap phuong.

Cau 15: Chi ra cic mit phang song song trong cac hinh v& sau va chi ra mot s6 vi du vé mit phang song
song trong thuc té.

AT1]

Hinh 1.

Loi giai
+ Hinh 1: cac mit phang chira tim pin song song véi nhau.
+ Hinh 2: mit phing chtra san cac tang toa nha; Mit phang chira buc tuong bén trai va bén phai;
Mit phéng chira btrc tuong phia trudce va phia sau song song v6i nhau.

CAu 16: Quan sat hinh anh chiéc 18u va hinh minh hoa.

a) Tim ba mit phing cit nhau timg d6i mot theo 3 giao tuyén song song.
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CHUYEN PE IV — TOAN — 11 — QUAN HE SONG SONG TRONG KHONG GIAN

b) Tim cac bd ba mit phing cit nhau timg d6i mot theo 3 giao tuyén dong quy.

b) Hinh minh hoa goi 1a hinh gi ? c¢6 tong tit ca bao nhiéu canh?

Loi giai

a) B§ ba mit phang cét nhau timg d6i mot theo 3 giao tuyén song song la: (P), (Q) va (R).

b) Tat ca cac bo ba mit phang cat nhau timg doi mot theo 3 giao tuyén dong quy la: (P) , (a) va
(Q); (P), (@) va (R); (R), (a) va (Q); (P), (R) va (B); (P), (Q) va (B); (Q) (R)
va (B); (P), (@) va (B).

b) Hinh minh hoa goi 14 hinh lang try tam gidc déu ? c6 tong tat ca 9 canh.

Céu 17: Cac cong trinh kién tréc, cac hinh vat thé sau goi 1a hinh gi?

Hinh 2. Hép phin  Hinh 3. Pén kéo quin

Hinh 4. Lich dé ban Hinh 5. Vit trang tri Hinh 6. Khéi rubik

Loi giai

Hinh 1 13 hinh chép tir gidc déu;
Hinh 2 1a hinh hop chir nhat;
Hinh 3 va 4 1a hinh lang try;
Hinh 5 va 6 1a hinh 14p phuong.

Céu 18: Hinh mot toa nha cao ting dudi day.
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a) Xac dinh vi tri twong dbi giita cac cap duong thang: a va b; d vac;d vab.

b) Xéc dinh vi tri trong déi cua céc duong thing a; b; ¢ va d déi véi mit phang (R).

Loi giai
a) a/lb; d va ¢ catnhau; d va bchéo nhau.
b) al/l (R); b C(R);ccét (R); d cat (R)

Céu 19: Hop gidy 1a hinh hop chit nhat ¢6 cac mit 1a hinh chir nhat dugc vé lai ¢ hinh bén. Quan sat hinh
v& va chi ra cac cdp mit phang song song voi nhau. Cac dudng thang song song v4i nhau;

/ - & .. :
A D : C
H
:
A J',_ __________ ———— N
Q 2
Loi giai

(ABCD) I/ (MNPQ);(AMQD) // (BNPC);(ABNM ) // (DCPQ) .,
Céc duong thing song song voi nhau 1a : 4B, MN, PO vaDC; AM , BN, CPva DQ; AD,
MQ, NPva BC;
Chu 20: Khi cdt mot tim van, mt cdt goi én hinh anh mét phing (Q) cét hai mdt phing song song 1a

mat trén va mat dudi ctia tim van theo hai giao tuyén 13 hai duong thang a va b . Cho biét hai
duong thing a,b co song song véi nhau hay khong?
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Loi giai

(@) /1 (B)
Taco:4(Q)N(a)=a=allb.
(Q)n(B)=b
Céu 21: Dé lam chiéc dén kéo quan nhu hinh 1. Ban Binh lam mét khung dén kéo quén hinh lang tru luc

gidc ABCDEF.A'B'C'D'E'F'. Dé trang tri dudng vién bién dudi cho dep, Binh gin hai thanh
tre 4D,, B E, song song v6i mdt phang d4y va cat nhau tai O, (hinh 2).

a) Xac dinh giao tuyén ctia mt phang (4B D,E,) v6i cac mat bén cua lang try.
b) Goi C, 1a giao diém ctia CC' v6i mit phing (4, F,D,E, ). Cho biét A' 4 =544 va AA'=60cm.
Tinh CC' va C'C,.

B' C'
|
| ' D'
| E' |
' I
|B, |
N |
1Y |
"“'“?\ """ r-1D,
BN,
E, D
E
Hinh 2.
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CHUYEN DE IV — TOAN — 11 — QUAN HE SONG SONG TRONG KHONG GIAN
B' C'

AD, // (ABCDEF)
a)Taco: {BE, /| (ABCDEF)  =(ABD\E,) /| (ABCDEF).
AD,,BE, c(A4BDE,)

(4B D\E,) /| (ABCDEF)
=(4BDE,)n(CDD'C")
CD=(CDD'C")"(ABCDEF ) = :
DC /I DC;C, e CC'
D, €(CDD'C')N(ABDE,)
(4BDE,) /| (ABCDEF)
=(A4BD,E)(FEE'F")
EF =(FEE'F')n(ABCDEF ) = :
RE, //EF F, e FF'
E, €(FEE'F')N(ABDE,)

Taco: 4B =(4BDE)N(4BB'A"); BC, =(ABDE)(BCC'B');
C,D, =(4B,D,E,)"(CDD'C"); D,E, =(4B,D,E,)"(DEE'D");
EF, =(ABDE ) (FEE'F"); FA =(ABDE,)(AFF'A4").

b) CC'= AA'=60cm va A'4 =544 =24 5 A4 5
A4 A'4 6
Do (4BDE,) /| (ABCDEF) // (A'B'C'D'E'F")
G A4 _5_¢C6 =§:>C'C1:§.60:500m.
'C A4 6 60 6 6

Cau 22: Béc An cit ngang mot than cay dé lam mit ban. Sau khi cit xong bac do duoc bé day ciia miéng
véan 1a 20cm. Sau khi kiém tra thi bac phat hién mot mat bi 16m mot phﬁn do g6 bi réng ruot,
khoang cach tir diém bi hong trén than dén mat ban 16n bén duéi 1a 15cm. Dé 1am dep mit ban
thi bac quyét dinh cat bo phan bi hong bang mot dudng cua song song véi hai mat ban tir vi tri
bi hong trén than cdy. Bac An do 2 vi tri A, B trén 2 mat ban thi bac do dugc 4B =30cm . Puong
cua cat doan théng AB tai M. Tim d6 dai doan MB

av
20cm M
4/ 30cm
B 15¢m
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CHUYEN PE IV — TOAN — 11 — QUAN HE SONG SONG TRONG KHONG GIAN

Loi giai

Do mit cit cua duong cua cing v6i 2 mit ban tao thanh 3 mat phang song song. Ta co:

Cau 23:

Cau 24:

%=£:>BM =1—530:22,5cm.

B4 20 20

Mot bon chira nude hinh tru bang bé tong cao 4, chi chira 1 nap nhé bén ngoai dé bom nudc vao
thung, trong thing c6 sin 1 lugng nudc. Bé do chiéu cao myc nude trong thung bac An c6 cach
nhu sau: 14y 1 cdy sdo tre dai 5m nhtng vao thing nudc sao cho mot ddu cham day va mot dau
cham véi mit trén cua bon nude. Sau khi rat sao tre ra thi do duoc phﬁn sao tre bi uwdt 1a 1,5m.
Hoi myc nudc trong hd cao bao nhiéu mét?

4m

Loi giai

Goi chiéu cao muc nudc trong hd 1a x m, x > 0. Vi mit phang mit nude trong bdn, mit day va

L5 1,5.4
=>x=

;s . X
nap bon tao thanh 3 mat phang song song nén ta co: 2 = =1,2m.

Vay myc nudce trong bon cao 1,2m.

Mot khéi gd ¢6 cac mat déu la mot phan ciia mat phang véi (ABCD) /| (EFMH),CK J/ DH.

Hinh 91
Khéi gd bi hong mot goc (Hinh 91). Bac tho mdc mudn lam dep khdi gb bang cach cat khdi gb

theo mit phang (R) di qua K va song song véi mit phang (ABCD).
a) Hay giup bac tho moc xac dinh giao tuyén cia mét phing (R) v6i cac mit cua khoi gb dé cét

duoc chinh xac.

Page 12
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CHUYEN DE IV — TOAN — 11 — QUAN HE SONG SONG TRONG KHONG GIAN

b) Goi [I,J lan lugt la giao diém cia DH,BF vb6i mit ph'fmg (R) Biét
BF =60 cm, DH =75 cm,CK =40 cm. Tinh FJ.

Loi giai
F
1
*J """"
. 1
” 1
Re :
N :
,l- --------------------------
/B
/,',
A ’

D
a) T K dung duong thang song song voi BC cat BF tai J. Tur J ké dudng thiang song song
v6i AB cit AE tai N. T N ké duong thing song song v6i 4D cat DH tai I. Khi d6
(R)N(CDHK) = IK; (R)n(BCKMF )= JK; (R)"(ABFE)=JN; (R)n(ADHE) = IN.

Khi d6 thiét dién ciia khi g6 cat bai (R) 14 tir giac IKJN.
Dé c6 (ABCD) J/ (EFMH) J| (IKJN).
b) Vi CDIK 1a hinh binh hanh nén /D =CK =40 cm = HI = DH —ID =75-40=30 cm.

Theo phén a) ¢6 (4BCD) /| (EFMH) // (IKJN) nén 4p dung dinh li Thalet trong khong gian ta
cod ﬂ:ﬂ:ﬁzzzﬂzl:FJ:lBFzﬁ cm.
JB ID 40 8 ~BF 15 15
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CHUYEN PE V — TOAN - 11 — CAC SO PAC TRUNG PO XU THE TRUNG TAM CUA MAU SO
LIEU GHEP NHOM

CAC SO PAC TRUNG PO XU THE
TRUNG TAM CUA MAU SO LIEU
GHEP NHOM

| CHUONG |

BAI TOAN THU'C TE LIEN QUAN PEN THONG KE

Cau 1:  Thao thong ké lai s6 budc chan ban di mdi ngay trong 3 thang. Két qua dugc biéu dién & biéu do
O bén.

a) Hay 1ap bang tan s6 ghép nhom, kém theo gia tri dai dién biéu dién dit liéu thong ké trén.

b) Hay udc lugng so6 trung binh va mot cua mau so6 li¢u ghép nhom trén.

Loi giai
a) Bang tan s6 ghép nhom:

S6 budce chan Gia tri dai dién | S6 ngay
[4000;5000) 4500 12
[5000;6000) 5500 24
[6000;7000) 6500 29
[7000;8000) 7500 18
[8000;9000) 8500 9

b) S6 trung binh ctia mau sb liéu ghép nhom la

T 12.4500+24.5500 + 29;500 +18.7500+9.8500 ~ 6369,57.

Nhom chira mét ctia mau sd liéu trén 1a nhom [6000; 7000).

Do d6: u, =6000;n, , =24;n =29%n, . =18u,. —u, =7000-6000=1000.

m+1
Mot cia mau so liéu ghép nhom la

M, =6000+ 2924 1000 = 6312, 5.
(29—24)+(29-18)
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CHUYEN PE V — TOAN - 11 — CAC SO PAC TRUNG PO XU THE TRUNG TAM CUA MAU SO
LIEU GHEP NHOM

Cau 2: Dién tich cac tinh va thanh phé khu vuc Nam Bo duoc théng ké ¢ bang sau:

Tinh/ thanh ph Dién tich ( kmz) Tinh/ thanh ph Dién tich (km?”
Binh Phuéc 6877 Vinh Long 1526
Tay Ninh 4041 Pong Thap 3384
Binh Duong 2695 An Giang 3537
Pong Nai 5864 Kién Giang 6349
Ba Ria - Viing Tau | 1981 Can Tho 1439
TP.H6 Chi Minh 2061 Hau Giang 1622
Long An 4495 Séc Trang 3312
Tién Giang 2511 Bac Liéu 2669
Bén Tre 2395 Ca Mau 5221
Tra Vinh 2358

(Nguon: Tong cuc Thong ké)
a) Hay tinh dién tich trung binh ctia mdi tinh/thanh phé khu vuc Nam Bo.

b) Dua vao s6 liéu trén, hay hoan thién bang tan sd ghép nhom vé dién tich cac tinh khu vuc
Nam B6 theo mau sau:

Di¢n tich (km’) | [1000:2500) [ [2500:4000) | [4000:5500) [ [5500:7000)

S tinh/thanh phd | 2 ? ? ?
¢) Hay uéc luong s trung binh va médt cia mau sb liéu ghép nhom trén.

Loi giai
a) Dién tich trung binh ctia mdi tinh/thanh phé khu vue Nam B9 1a

(6877 +4041+ 2695 + 5864 + 1981+ 2061+ 4495+ 2511+ 2395+ 2358 +1526 +
+3384+3537+6349+1439+1622+ 3312+ 2669 +5221):19 ~ 3386,16( km” ).

b) Bang tan s ghép nhom:

Dign tich (m?) | [1000:2500) [ [2500:4000) [ [4000;5500) | [5500:7000)

S6 tinh/thanh phd | 7 6 3 3
¢) Bang tan s6 ghép nhom bao gom gia tri dai dién ciia cic nhom nhur sau:

Dign tich (km?) | [1000:2500) [ [2500:4000) [ [4000;5500) | [5500:7000)

Gi4 tri dai dién 1750 3250 4750 6250
S4 tinh/ thanh 7 6 3 3
phd

Khi d6, so trung binh ctia mau so6 li¢u ghép nhom la

T 7.1750 + 6.32501—;3.4750+ 3.6250 ~3407.89.

Nhoém chira mét ctia mau s6 lidu trén 1a nhém [1000;2500).
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CHUYEN PE V — TOAN - 11 — CAC SO PAC TRUNG PO XU THE TRUNG TAM CUA MAU SO

Cau 3:

Cau 4:

LIEU GHEP NHOM
Do d6: u, =1000;n, , =0;n, =7;n, ., =6;u,  —u, =2500-1000=1500.
M6t ctia mau s6 liéu ghép nhom 1a
7-0
M, =1000+ -1500=2312,5.
(7-0)+(7-6)

Nhén ngay hoi doc sach, cac hoc sinh cia mot trudng trung hoc phd théng mang sach cii dén
tang thu vién trudng va trao doi v6i cac ban hoc sinh khac. Bang sau thong ké sb sach cii ma cac
ban hoc sinh 16p 11B mang dén trudng.

S sach [1;3] [4;6] [7;9] [10;12] | [13;15]
S6 hoc sinh 5 14 10 8 3

Hay wdc lugng s6 trung binh va mot ctia mau sb liéu ghép nhom trén.

Loi giai

Béng s6 lidu ghép nhém hiéu chinh nhu sau:

S6 sach [0,5;3,5) | [3,5;6,5) | [6,5:9,5) | [9,5;12,5) [12,5;15,5)
S6 hoc sinh 5 14 10 8 3
S trung binh ctia mau sb liéu ghép nhém 1a 7,25.

. s 145
Mot cua mau so li¢u ghép nhom la 26 ~5,58.

Théng ké lai thu nhp trong mot thang cta nhan vién hai cong ty 4 va B (don vi: triéu dong)
dugc thé hién trong biéu d6 dudi day.

" ~
11 nhan fror
nnap tror

Hay so sanh thu nhép trung binh ciia nhan vién hai cong ty theo s6 trung binh va mdt ctia mau
s6 liéu ghép nhom.

Loi giai

Ta lap bang thong ké thu nhap ciia nhan vién hai cong ty nhu sau:

Thu nhép Gia tri dai dién | S6 nhén vién cong ty A | S6 nhén vién cong ty B
(don vi: triéu dong)
[5;9) 7 12 16
[9;13) 11 45 40
[13;17) 15 16 29
[17;21) 19 14 15
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CHUYEN PE V — TOAN - 11 — CAC SO PAC TRUNG PO XU THE TRUNG TAM CUA MAU SO

Cau 5:

LIEU GHEP NHOM

[21;25) 23 7 12

S6 trung binh thu thap trong mot thang clia nhan vién cong ty A 1a

_ 12.7+4511+16.15+14.19+7.23

X ~ 13,26 (triéu dong).
4 94 (tri¢ g)
S trung binh thu thap trong mot thang cta nhéan vién cong ty B 1a

_ _16.7+40.11+29.15+15.19+12.23
§ 112

~ 13,82 (triéu dong).

Vay néu so sanh theo s6 trung binh ciia mau s6 liéu ghép nhém thi thu nhap ciia nhan vién cong
ty A thip hon thu nhdp ciia nhan vién cong ty B.

- Ta udc lugng mét ciia thu nhap cua nhan vién cong ty A:

Nhom mét ctiia mau sb liéu 1a nhom [9;13).

Do d6: u, =9;n, , =12;n, =45n,, =16u, A —u, =13-9=4.
M6t ctia mau s6 liéu ghép nhom 1a
M =9 45-12 4 345z11,13.

+ 4=
’ (45-12)+(45-16) 31
- Ta uéc luong mét cua thu nhap cta nhan vién cong ty B :

Nhom mét cia mau s6 liéu 1a nhom [9;13).

Do d6: u, =9;n, , =16;n, =40;n,,, =2%u,  ~u, =13-9=4.
M6t ctia mau s6 liéu ghép nhom 1a
_ 40-16 4:411z11,74.

M, =9+ .
(40-16)+(40-29) 35

Vay néu so sanh theo mét ctia miu s6 liéu ghép nhom, thu nhap ctia nhan vién cong ty 4 thap
hon thu nhép cua nhan vién cong ty B.

K&t qua do chiéu cao cia 200 cay keo 3 nam tudi & mdt nong truong duge biéu dien ¢ bicu do
dudi day.
Chiéu cao 200 cy keo 3 nim tudi
(50 city )
704

60
60 53

50+

411+ 15

i
304

20

104

0 »
[R5 88 [8201) [91;94) [9497 [9.7100  {m)
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CHUYEN PE V — TOAN - 11 — CAC SO PAC TRUNG PO XU THE TRUNG TAM CUA MAU SO

LIEU GHEP NHOM
Hay wdc lugng sé trung binh va mot ctia mau sb liéu ghép nhom trén.
Loi gidi
Chiéu cao caa 200 cdy keo duoc thng ké nhu bang sau:
Chiéu cao [8,5:;8,8) |[8,8:9,1) |[9,1;9,4) [9,4;9,7) |[9,7;10)
Gia tri dai dién | 8,65 8,95 9,25 9,55 9,85
S6 cay 20 35 60 55 30

Chiéu cao trung binh cta 200 cay xéap xi bang:

(8,65.20+8,95.35+9,25.60+9,55.55+9,85.30):200 = 9,31( m)

Nhém chira mot cia mau s liéu 1a [9,1;9,4)

Do d6: u, =9,1;n, ,=35n,., =55u,  —u, =9,4-9,1=0,3
Mbt ctia mau s liéu trén la:

60-35
M,=9,1+ -0,3=9,35( m)

(60-35)+(60-55)

Ciu 6: Theo mot thong ké ¢ Giai Bong da Ngoai hang Anh, thoi gian ra san (gio) ctia mot sd cyu cau
thu qua cac thoi ki nhu sau:

653 632 609 572 565 535 516 514
508 505 504 504 503 499 496 492
Hay chuyén mau sb liéu trén sang dang ghép nhom véi 7 nhom co d6 dai bang nhau.

Loi giai

Gi4 tri 16n nhat: 653.

Gi4 tri nho nhat: 492 .

Khoéng bién thién la: 653—492 =161.

Vé6i 7 nhém c6 d6 dai bang nhau, ta c6 mau sd liéu ghép nhom nhu sau:

Thoi gian ra san (gio) S6 cau tha
[492;515) 9
[515;538) 2
[538;561) 0
[561;584) 2
[584;607) 0
[607;630) 1
[630;653] 2

Cau7: Bang théng ké day cho biét dién nang tiéu thu cua 30 hd gia dinh tai mgt khu dan cu & Quan Go
Vép-Thanh phé H6 Chi Minh trong mét thang (30 ngay) nhu sau (don vi: kW):
60 38 70 65 63 30 47 34 48 33 53 32 39 42 48
50 55 61 38 37 43 35 65 50 31 33 41 45 55 57
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CHUYEN PE V — TOAN - 11 — CAC SO PAC TRUNG PO XU THE TRUNG TAM CUA MAU SO
LIEU GHEP NHOM

Hay chuyén mau sb liéu trén sang dang ghép nhom véi 8 nhom co do dai bang nhau va bang 5.
Cho biét trung binh mdi ho tiéu thy bao nhiéu kW trong mét thang?

Loi giai

Gia tri 16n nhat: 70 ; Gia tri nho nhat: 30; Khoang bién thién la: 70 —30 = 40.
Vi 8 nhoém c6 d6 dai bang nhau, ta c6 mau sd liéu ghép nhom nhu sau:

Giatri | [30;35) | [35;40) | [40;45) | [4550) | [50;55) | [55;60) | [60;65) | [65;70]
S6 lugng 6 5 3 3 4 3 3 3
+ Trong mdi khoang, gia tri dai dién 13 trung binh cong cta cta hai gia tri ddu mat, nén ta co
bang sau:
Gia tri 32,5 | 37,5 | 42,5 | 47,5 52,5 57,5 62,5 67,5
S6 luong | 6 5 3 3 4 3 3 3
Ta co:
T 6x32,5+5%x37,5+3x42,5+3x47,5+4%x52,5+3x57,5+3%x62,5+3x67,5 —47.5,
6+5+3+3+4+3+3+3

Vay luong dién tiéu thy trung binh trong thang ctia mdi ho 1a: 47,5 (kW).

Ciu 8: Mot clra hang may tinh théng ké s6 luong Laptop ban ra mdi ngay trong thang 9 nim 2022 véi
két qua dugc nhu bang sau:
13 28 12 20 16 19 29 28 11 15 16 25 29 20 16
26 12 25 11 14 12 10 20 23 18 28 16 10 20 21
Hay chia s6 liéu trén thanh 5 nhom, 1ap bang tan sd ghép nhom, x4c dinh gia tri dai dién cho mdi
nhom.
Loi giai
Gia tri 1on nhat: 29.
Gi4 tri nho nhat: 10.
Khoéng bién thién la: 29-10=19.
Do dai mdi nhom L >? =3,8. Chon L =4 va chia di liéu thanh 5 nhom nhu sau: [10;14),
[14;18), [18;22), [22;26), [26;30).
Khi d6, ta c6 bang tan sé ghép nhom nhu sau:
Sé Laptop ban | [10;14) | [14;18) | [18;22) | [22;26) | [26;30)
Gia tri dai dién 12 16 20 24 28
Sb ngay 8 5 8 3 6
Cau9: Mot chét kiém tra tbe d6 c¢d dinh trén Quéc 10 51, di qua dia phan tinh Ba Ria - Viing Tau ghi lai
ngau nhién tc d6 cua 30 xe 6 to nhu sau (don vi km/h) va co bang thdng ké nhu sau:
Tdc do
g 36;43 44;51 52;59 60;67 68;75 76;83
dmy | COBL | S [5250] ) fever] e8] [76:83]
S6 xe 3 6 6 8 3 4
Hay tim trung vi ciia mau s liéu ghép nhom trén?
Loi giai
Ta c6 bang hiu chinh lai nhu sau:
1060 | 135 5.43 5) | [43,5:51,5) | [51,5:59.5) | [59.5:67.5) | [67.5:75.5) | [75.5:83.5)
(km/h)
S6 xe 3 6 6 8 3 4
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CHUYEN PE V — TOAN - 11 — CAC SO PAC TRUNG PO XU THE TRUNG TAM CUA MAU SO

Cau 10:

LIEU GHEP NHOM

Gol X,,X,,..., X3, 12 tde d0 cua cac xe 6 t6 duoc xép theo thtr tw khong giam
Dox,,x,,x, 6[35,5;43,5), X5 Xgyuey Xg € [43,5;51,5), X105 X;p5eee0 X5 6[51,5;59,5),
XgsXj75ees Xg3 € [59, 5; 67,5), Xpy5 X5, X0g € [67,5;75,5), Xyysees Xy € [75,5;83,5) nén trung vi clia

mau sb lidu 1a %()c15 +x,4). Vi x5 €[51,5,59,5) va x,; €[59,5;67,5) nén trung vi M, =59,5.

Mot cong ty chuyén may dong phuc hoc sinh cho biét ¢& 40 theo chiéu cao ctia hoc sinh duoc
tinh nhu sau:

Chiéu cao (cm) | [150;160) [160;167) | [167;170) | [170;175) [175;180)

Cd 40 S M L XL XXL

Dé chuan bi cho viée may qu?m ao déng phuc cho hoc sinh khdi 11 nam hoc 2023-2024 cua
truong Trung hoc Pho théng X, Cong ty tién hanh khao sat chiéu cao ctia 40 hoc sinh nam va thu
duoc mau s6 liéu sau (don vi centimet):

160 161 161 161 162 162 162 163 163 163

164 164 164 164 165 165 165 165 166 166

166 167 167 168 168 168 168 169 169 169

170 170 171 171 171 172 172 174 174 174

a) Lap bang tan s6 ghép nhom cua mau so liéu voi cac nhom di cho ¢ bang trén.
b) Cong ty mudn may 350 4o ddng phuc cho hoc sinh khdi 11 thi nén may sé luong 4o theo mdi
c0 1a bao nhiéu a0?
Loi giai
a) Ta c6 bang tan sd ghép nhom nhu sau:

Chiéu cao (cm) | [150,160) | [160,167) | [167,170) | [170,175) | [175,180)

S6 hoc sinh 0 23 7 10 0

Cau 11:

b) Dua vio bang tan s ghép nhom, cong ty nén may so lugng cac ¢& 4o nhu sau:
- Khong nén may cd 4o S va XXL.

- C& 40 M thi nén may i—3x350 =~ 201 4o.

- Co 40 L thi nén may %x350 =~ 61 ao.
- C& 40 XL thi nén may 350-201-61=88 4o.

Mot dai li bao hiém nhén tho tai Thanh phé Ho Chi Minh thdng ké s6 lugng khach hang mua bao
hiém nhan tho trong ngay Qudc t& Hanh phuc 20 thang 03 nam 2023 ¢ biéu d6 hinh bén dudi:
a) Hay so (ﬁa m)do tuomtzmgdmhgmmmhwtmm ¥Auft cua dai li bao hiém trén.
b) Dua vao du’41 ¢u trén, hay tu van clpzo dai li bao hiém xéac dinh ding khach hang tiém ning
ctia minh & d32poi nao dé mua bao hié nhat.

10 ¢ Lot giai

8

(=T S R =

[20:30) [30-40) [40-50) [50-60) [60-70)  (Tudi)

B Nam BNt
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LIEU GHEP NHOM
(Nguosi) A Biéu do so lirgng khach hang theo giéi tinh va dé tudi 2) Dua
14 vao
12 biéu do,
10 ta co
g bang
thong
6 ké nhu
4 sau:
2
0 a2
[20:30) [30-40) [40-50) [50-60) [60-70)  (Tudi)
B Nam BN
Do tudi [20;30) [30;40) [40;50) [50;60) [60;70)
Khéch hang nam 5 6 12 9 3
Khach hang nit 3 10 8 7 2
Trong mdi khoang dd tudi, gia tri dai dién 14 trung binh cong cua cta hai gia tri ddu mut, nén ta
c6 bang sau:
Do tudi 25 35 45 55 65
Khach hang nam 5 6 12 9 3
Khéch hang nir 3 10 8 7 2

D6 tudi trung binh ctia khach hang nam la:

5x25+6x35+12x454+9x55+3x65

45.

X =

5+46+12+9+3

D6 tudi trung binh ctia khach hang nir 1a:

3x25+10x35+8x45+7%x55+2%x65 N

X =

M, =40+

12-6

3+10+8+7+2
b) Nhém chira mét ctia mau s liéu khach hang nam la [40; 50) . Do d6

(12-6)+(12-7)

43.

(50-40)=45,5.

Dua vao két qua trén, ta suy ra khach hang nam 46 tu6i c6 nhu cau mua bao hi€ém cao nhat.

Nhom chtra mét ctia mau sb lidu khach hang nit 1a [30;40) . Do d6

10-3

M, =30+

(40-30)=37,7.

(10-3)+(10-8)

Dua vao két qua trén, ta suy ra khach hang nit 38 tudi ¢6 nhu cau mua bao hiém cao nhat.

Cau 12: Mot cong ty san xuét 16p xe 6 t6 tién hanh mot cude khao sat dé danh gia tudi tho ctia 16p xe ma
minh san xudt. Tudi tho cta 16p xe 6 t6 duoc tinh theo quing duong ma 16p dugc sir dung cho
dén khi bat dau xay ra su cd vé 16p. Két qua thong ké nhu sau:

Quang duong | [30;40) | [40;50) | [50;60) | [60;70) |[70;80) | [80;90) |[90;100)
(nghin km)
Tén s6 8 26 51 64 106 36 29

a) Hiy cho biét quing dudng lin banh trung binh cua 16p xe do cong ty san xut?
b) S6 lugng chiém nghiéu nhét 14 loai 16p xe c6 quing duong 1in banh khoang bao nhiéu km?
. Page 8
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LIEU GHEP NHOM
Loi gii
a) Bang tan s6 ghép nhom sau:
Quang duong | [30,40) | [40,50) | [50,60) |[60,70) |[70,80) |[80,90) |[90,100)
(nghin km)
Gia tri dai dién | 35 45 55 65 75 85 95
Tan s 8 26 51 64 106 36 29

Cau 13:

Ap dung cong thirc tinh trung binh ta co:
8.35+26.45+51.55+64.65+106.5+36.85+29.95

8+26+51+64+106+36+29
Vay quing duong lan banh trung binh cia 16p xe ciia cong ty san xuét 1a 69,3 nghin km.

~ 09,3.

X =

b) Nhém chira mot ctia mau s0 liéu 1a [70;80).
106 - 64

(106— 64)+ (106—36)

Vay loai 16p c¢6 quing dudng lan banh khoang 73,8 nghin km ¢6 s6 luong nhiéu nhat.

Do do: M, =70+ .(80—70)=73,75.

Mot cong ty laa gidng di cho trong thir nghiém hai giéng laa vu déng xuan tai mot s dia phuong
& Bong Bang song Ctru Long. Véi diéu kién khi hau, thd nhudng va ché d6 chim soc nhu nhau.
Cubi vy, cong ty tim hiéu ning suat mdi gidng la trén nhiing thira ruéng trong thi diém va thu
dugc dir 1iéu dugec mo ta ¢ dang biéu d6 nhu hinh sau:

(Di€n tich/ha), Ning suit cia hai giong lta A va B
16
14
12
10

14
12
9 9 |
8 7 6 6 7
6 5
4 3
8l |
0

[50:55) [55:60) [60:65) [65;70) [70;75) (Nang sudt)

mGifng liaA  mGidng lia B

a) Hay 1ap bang tan s6 ghép nhom ctia mau sb liéu dugc mo ta trong biéu do.
b) So sanh ning sut cua hai giéng lua A va B. Néu trién khai trong dai tra, thi quyét dinh
nén trong giéng laa nao?
Loi gidi
(Dién tich/ha),

16
14
12
10

Ning suit ciia hai giéng aAvaB

14
12
9 9
7 7
6 6 5
3 l l .

[50;55) [55:60) [60:65) [65:70) [70;75) (Ning suat)

(=]

[=T SR = )

mGibngliaA  wGidng laa B

a) Tinh trung binh: Tur biéu dd, ta c6 bang tan s6 ghép nhom sau:
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CHUYEN PE V — TOAN - 11 — CAC SO PAC TRUNG PO XU THE TRUNG TAM CUA MAU SO

LIEU GHEP NHOM
Nang suat (ta/ha) [50;55) [55;60) | [60;65) | [6570) | [70;75)
Dién tich | Gibng laa A 3 6 9 12 7
(ha) Gidng lta B 7 9 14 6 4
b) Ta c6 bang sau:
Nang suat (ta/ha) [50;55) | [55:60) | [60;65) | [6570) | [70;75)
Gi4 tri dai dién 52,5 57,5 62,5 67,5 72,5
Dién tich | Gibng laa A 3 6 9 12 7
(ha) Gidng lta B 7 9 14 6 4

+ Tinh trung binh:
Ning sut trung binh ctia hai giong ltia A va B
— 3x52,5+6x57,5+9%x62,5+12x67,5+7x72,5

X, ~64,4.
3+464+9+12+7

< _7><52,5+9><57,5+14><62,5+6><67,5+4><72,5~614

g 7+9+14+6+4 o

+ Tinh trung vi:
Voi giong lia A: Goi x,,x,,...,x, 1a mau so liéu dugc xEp theo thir tyr khong giam.
Ta ¢6: x,,%,,%, €[50;55); X,,.... %, €[55;60), X,9,.... ;g €[60;65), X,q,...,X;, €[65;70),
Xy, %, €[70,75).
+ Trung vi ciia mau s lidu 1a x,, €[65;70), nén ta c6
37

?—(3+6+9)
M, =65+2———— (70-65)~65.2.

Voi gié'ng lia B : Goi x,,x,,...,x,, 1a mau sd lidu duoc xép theo thur ty khong giam.
Ta cO: X;,X,,....%; €[50;55) 5 Xg, s X €[55;60), X,7,.0, X3 €[60;65), xy,..., X35 €[65570))
Xpseis Xyg €[70;75).

. 5 X A 1A N 1 A J4
+ Trung vi ciia mau so liéu 1a E(XZO +x, ) €[60;65), nén ta c6

WO _(7+9)

M, = 60+2T.(65—60) ~61,4.

+ Tinh mot

Vi nhom lta A thi nhom chaa mét 1a [65; 70) nén ta co:
12-9

M°:65+(12—9)+(12—7)'(

70-65) ~ 66,9.

Véi nhém lta B thi nhém chira mét 1a [60;65) nén ta co:

14-9 (
(14-9)+(14-6)
Dua vao céac dit liéu vé tinh trung binh, trung vi va mdt ta nhan thiy gidng lua A c6 ning suat
cao hon giong laa B. Do do, nén trién khai trong dai tra giong lta B.

M, =60+ 65—60)z61,9.
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Cau 14:

Cau 15:

LIEU GHEP NHOM

Pé duogc cap Chung chi Ung dung Cong Nghé thong tin co ban cia mot trung tim tin hoc, hoc
vién phai trai qua 6 1an kiém tra (1- Hiéu biét vé& cong ngh¢ thong tin co ban; 2- Sir dung may
tinh co ban; 3- X ly van ban co ban; 4- St dung bang tinh co ban; 5- Str dung trinh chiéu co
ban; 6- Sir dung internet co ban) thang diém kiém tra 1a 100 va phai dat diém trung binh tir 70
tré 1én. Qua 5 1an thi, Thao dat diém trung binh 13 64,5 diém. Hoi trong 1an kiém tra cudi cting
Thao phai dat it nhat bao nhiéu diém dé dugc cip ching chi?

Loi giai
Goi x 1a sb diém trong 1an kiém tra cudi cung cua Thao.
Ta c6: S diém 5 1an thi ctia Thao trude do 1a: 64,5x5=322,5.

x+322,5

Do d6, dé Théo dat dugc chung chi thi: 70 = x=97,5.

Vay dé dugc cap ching chi, thi 1an thi cudi Thao phai dat dugc tir 97,5 diém trd 1én.

Theo thong ké diém thi trung binh mén Toan ciia mot s6 hoc sinh da trung tuyén vao Trudng
THPT X trong ki thi tuyén sinh vao 16p 10 cho két qua nhu bang sau:

[6,5:7) | [7:7.5) | [7.5:8) | [8:85) | [8.5:9) | [9:9.5) | [9.5;10)
Tan sb 7 10 17 24 13 8 5

Hay uéc luong sé trung binh, t phan vi va mét ciia mau s6 lidu ghép nhém trén.

Khoang diém

Loi giai
Bang tan so ghép nhém cé gia tri dai dién 1a:
Khoang diem [6,5:7) | [7:7.5) | [7.5:8) | [8:85) | [8.5:9) | [9:9.5) | [9.5:10)
Gia trj dai dién | 6,75 7,25 7,75 8,25 | 8,75 9,25 9,75
Tan s 7 10 17 24 13 8 5

Diém trung binh mén Toan ciia mot s6 hoc sinh khi trang tuyén vao 16p 10 la:

7x6,75+10x7,25+17x7,75+24%8,25+13x8,75+8x9,25+5x9,75

X =

84

Goi x,X,,...,X, 12 mau s6 lidu duoc xép theo thir tr khong giam.
Ta co: x,,%,,...,X; 6[6,5;7); Xgyeees Xpy 6[7;7,5), Xigseees Xsy 6[7,5;8), Xygsmees Xsg 6[8;8,5),
Xsgree Xy €[8,5:9), Xopses Xpg €[9:9,5), Xgp5er Xy €[9,5310)).

+ T phan vi tht hai:

. 5 X A 1A \ 1 A 4
Trung vi cia mau so liéu la E(x42 +x,,)€[8;8,5), nén ta co:

84 34

=8+-2

0,

(8,5-8)~8,1.

+ Tt phan vi thir nhat cua day s6 lidu 1a %(le +x,,)€[7,5;8) nén ta co:

84

22 _(7+10)

0 =75+32

(8-7,5)~7,6.

A s x o Zaa | A .
+ T phan vi thr ba cua mau so liéu 1a E(x63 +xg,) €[8,5;9), nén ta co:

Swu tdm va bién soan
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Cau 16:

Cau 17:

LIEU GHEP NHOM
—3'84—(7+10+17+24)
0, =85+ = (9-8,5)~8,7.
+ Tim mét: Nhém chtra mét cua mau so liéu 1a nhom [8;8,5).
24 -1
Taco: M, =8+ ’ ~8,3.

(24-17)+(24-13)

Trong mdt nghién ctru, cac nha khoa hoc ghi lai tudi tho trung binh ctia mot loai con tring cho
két qua nhu bang sau:
Tudi (ngay) [0;20) [20;40) [40;60) [60;80) [80;100)
S6 luong 6 12 23 31 39
a) Hay cho biét tudi tho trung binh ciia loai con tring trén.
b) Hay tim mét cia mau sb lidu trén. Em hay giai thich y nghia cua gia tri nhan duoc?
Loi giai
a) Dé tim d6 tudi trung binh, ta 1ap bang c6 gia tri dai dién tudi tho cua loai con tring trén nhu

sau.
Tudi (ngay) 10 30 50 70 90
S6 luong 6 12 23 31 39

Tudi trung binh ctia loai con tring trén 1a:
6.10+12.30+23.50+31.70+39.90

X = =65,3.
6+12+23+31+39
b) Nhém chira mot 1a nhém [80;100) . Ta co:
-31
M, =804 — D=3 83,4

(39-31)+(39-0)
Péu trén cho thay cac loai con tring trén c6 tudi tho t6i 1a 83 ngay.

Tai phong kham X. Quén li muén biét tinh hinh bénh nhan dén kham bénh mdi ngay trong thang
06 nam 2023 nhu thé nao, qua theo déi da lap duoc bang thdng ké nhu sau:
S0 bénh nhan [1;10] [11;20] [21;30] [31;40] [41;50]
S6 ngay 6 8 7 7 2

a) Hay uéc luong cac tir phan vi cia mau sd liéu ghép nhom trén.
b) Quan li phong kham cho rang c6 khoang 25% sb ngay kham c6 nhiéu hon 35 bénh nhan dén
kham. Nhéan dinh trén c6 hop li khong?

Loi gidi
a) Hiéu chinh bang s6 liéu ta duoc:
S6 bénh nhan [0,5;10,5) | [10,5;20,5) | [20,5;30,5) | [30,5;40,5) | [40,5;50,5)
S6 ngay 6 8 7 7 2

Téng s6 ngay bénh nhan dén kham 1a: 6+8+7+7+2 =30
Got x,,x,,....,X;, la mau sd lidu duoc xép theo thu ty khong giam.

Ta cO: x,,X,,...% €[0,10,5); x,,...,x,, €[10,5;20,5), x;5,..., x,, €[20,5;30,5),
Xpysees Xpg € [30,5;40,5), Xp9, X5 € [40,5;50,5).

+ T@ phan vi tht hai:

Page 12
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Cau 18:

Cau 19:

LIEU GHEP NHOM

) T | R ,
Trung vi cua mau so liéu 1a E(x15 +x,4) €[20,5;30,5), nén ta co

N g

0, =20,5+ 27

(30,5-20,5)~31,2.

+ T phan vi thu nhét cua day s6 lidu 1a Xy € [10,5; 20,5) nén ta co:

N6

0, =10,5+ 48

(20,5-10,5)~12,4.

+ Tt phan vi thtt ba cia mAu s6 liéu 14 x,, €[30,5;40,5), nén ta co:

ﬂ—(6+8+7)

0,=30,5+ .(40,5—30,5)z32,6.
Theo mot théng ké trén Thé gidi trong dir liéu ctia ching ta (Our World In Data) niam 2020 co
cAu déan sb Viét Nam theo do tudi dugce trinh bay trong bang sau:

Do tudi Dusi 5 5-14 15-24
S6 ngui (triéu) 7,89 14,68 13,32

25-64 Trén 65
53,78 7,66

(Theo http://ourworldindata.org )
Chon 75 1a gia tri dai dién cho nhom trén 65 tudi. Hay tinh do tudi trung binh ctia ngudi Viét
Nam nam 2020.

Loi gidi
Ta hiéu chinh bang s6 liéu d& cho nhu sau:
Do tudi [0;5,5) | [5.5;14,5) | [14,5;24,5) | [24.5;64,5) | Trén65
SO ngudi (triéu) 7,89 14,68 13,32 53,78 7,66

Trong mdi khoang do tudi, gia tri dai dién 1a trung binh cdng cua hai gié tri dau mat va dé Cau
cho 75 1a tuoi dai dién cho nhém trén 65 tudi, nén ta c6 bang sau:

Do tudi 2,75 10 19,5 44,5 80
S6 ngudi (triéu) 7,89 14,68 13,32 53,78 7,66
Dan sb Viét Nam nam 2020 1a: 7,89 +14,68 + 13,32+53,78+ 7,66 =97,33 (triéu nguoi).
Do d6, d6 tudi trung binh ctia nguoi Viét Nam nam 2020 1a:
7,89%2,75+14,68x10+13,32x19,5+53,78%x44,5+7,66x75

97,33

X = ~ 35 (tudi).

Theo s liéu théng ké trén mot website Thuong mai dién td X, sb luong khéach hang truy cép
moi ngay trong thang 4 nam 2023 nhu sau:

Ngay | Lwot truy cip | Ngay | Luwgt truy cap ‘ Ngay | Lwgt truy cap
1 20 621 11 16 800 21 15 415
2 16 045 12 15322 22 15 231
3 15 501 13 16 577 23 16 120
4 14 966 14 16 261 24 16 191
5 14 199 15 15 678 25 16 539
6 18 002 16 15 239 26 15 267
7 15 499 17 14 211 27 16 799
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LIEU GHEP NHOM
8 16 901 18 14 286 28 16 001
16 862 19 15 002 29 16 831
10 17 940 20 14 817 30 16 999
a) Xac dinh $6 trung binh va t phan vi cua mau s6 liéu trén. Mau s6 liéu c6 bao nhiéu gia tri

ngoai I¢.

b) Em hay hoan thién bang tdn s6 ghép nhom theo mau sau:

Lugttruy cap | [14;15,5) | [15,517) | [17:18,5) | [18,520) | [20;21,5)
(nghin)
S6 ngay ? ? ? ? ?
¢) Hay woc luong s trung binh va tir phan vi cia mau sd liéu & bang tan sd ghép nhom trén.

Loi giai
2) 86 trrung binh % = 20621+1604313+...+16999 671

Tt phan vi:

Xép mau dit liéu khong giam, ta duoc:

14199 14211 14286 14817 14966 15002 15231 15239 15267 15322

15415 15499 15501 15678 16001 16045 16120 16191 16261 16539

16577 16799 16800 16831 16862 16901 16999 17940 18002 20621

Tur do, ta co:

Tu phan vi thir hai O, =16023.

Ta phan vi thir nhat O, =15239.

T phan vi thir ba O, =16800 .

b) Hoan thanh bang tan s ghép nhém theo mau sau:

Lugttruy cap | [14;15,5) | [15,517) | [17:18,5) | [18,520) | [20;21,5)
(nghin)
S6 ngay 12 15 2 0 1

¢) S trung binh, tr phan vi

Luottruy cap | [14;15,5) | [15,517) | [17:18,5) | [18,520) | [20;21,5)

(nghin)
Gi4 tri dai dién 14,75 16,25 17,75 19,25 20,75
S6 ngay 12 15 2 0 1

v 14,75x12+16,25x15+17,75%2+19,25x0+20,75x1
30
Goi x;,x,,...,X;, 1a mau s6 lidu duoc xép theo thir tr khong giam.

Ta €0: X,,%,,.... X, € [14;15,5); X,5,...,X; €[15,5;17), x5, %, €[17;18,5), xy, €[20;21,5).

=15,9.

. . or 1
+ T phan vi thir hai cta day so liéu lfélz(x15 +x,4)€[15,5;17) nén ta co

2_¢ 30 4

_ 2 _ _ 2
2 m m+1 m s
0O, =u,+ (u u )—15 5+

(17-15,5)=15,8.

+ Tt phan vi thi nhat cua day sé liéu 1a x, € [14;15,5) nén ta co:
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Cau 20:

LIEU GHEP NHOM

g

0 =14+ 412 (15,5-14) = 14,9.

+ Tt phan vi thtt ba cua ddy s6 lidu 1a u,, €[15,5;17) nén ta co:

0, :15,5+4T(17—15,5)=16,5.

Mot ctra hang da ghi lai s6 tién ban xang cho 35 khach hang di xe may. Mau sé liéu gdc c6 dang:
X, X,,...,X;5 trong d6 x, 14 s6 tién ban xang cho khach hang thir . Vi mot li do ndo d6, ctra hang

chi c6 mau so liéu ghép nhém dang sau:

Sb tién (nghin [0;30) [30;60) [60;90) [90;120)
ddng)
S6 khach hang 3 15 10 7

Bang 3.1. S6 tién khach hang mua xing

Hay tinh cac s6 dic trung cho miu so lidu trong Bang 3.1 va giai thich y nghia cua cac gi tri

thu duoc.
Loi giai
Ta co:
S tién (nghin déng) | [0;30) [30;60) [60:90) [90;120)
S6 khach hang 3 15 10 7

Bang 3.1. S6 tién khach hang mua xang
+) S6 trung binh

Trong moi khoang so tién, gia tri dai dién la trung binh cdng ctia gia tri hai dau muat nén ta co

bang sau:

S tién (nghin dong) | 15 45 75 105

Sb khach hang 3 15 10 7

. , 3.15+15.45+10.75+7.105
Tong s6 khach hang 1a »=35. S0 trung binh [a X = 35 =63

SO trung binh cua mau s6 liéu ghép nhom xap xi cho s6 trung binh ctia mau s6 liéu goc. Tur do,
ta thay so tién ban xang trung binh cua 35 khach hang xap xi 63 nghin dong va cé thé dung lam
dai dién cho mau so liéu.

+) S6 trung vi, tt phan vi

C& mau la n=35.

-Goi x;,x,,...,x;5 12 s6 tién xdng cua 35 khach hang va gia sir ddy nay da duoc sap xép theo thir
tw tang dan. Khi do, trung vi 1a x,,. Do x,, thudc nhém [30; 60) nén nhom nay chira trung vi.

Do do, p=2;a, =30;m, =15;m, =3;a, —a, =60-30=30 vataco

Page 15
Swu tdm va bién soan



CHUYEN PE V — TOAN - 11 — CAC SO PAC TRUNG PO XU THE TRUNG TAM CUA MAU SO

Cau 21:

LIEU GHEP NHOM

3

M, =30+-2—30=59
15

Trung vi cta mau sb liéu ghép nhom xép xi cho trung vi ctia mau sb liéu géc, n6 chia mau s liéu

gbc thanh hai phan, mdi phan chtra 50 % gia tri. Tir d6 ta thiy trung vi cia mau sé lidu gdc xap

xi bang 59, gia tri nay 1a ngudng dé chia miu s6 liéu gbc thanh 2 phan.

- Tt phan vj tha nhat Q, 1a x,. Do x, thudc nhém [30;60) nén nhom nay chira Q,. Do do,
35

—=3
p=2a,=30;m,=15m, =3;a,—a, =60-30=30 vataco Q =30+ 415 30=41,5

- Ta phéan vi thoe ba O, 1a x,,. Do x,, thuc nhém [60;90) nén nhom nay chira Q,. Do do,
p=3;a,=60;m, =10;m +m, =3+15=18; a,—a, =90-60=30 va taco

0, = 60+4T.30 =84,75

- T phan vi thir hai O, =M, =59.

Do d6, cac tir phan vi ciia mau s6 lidu gbe xap xi 1a O, =41,5; Q, =59 va O, = 84,75, mdi gia

tri nay 1a cac ngudng dé chia miu s6 liéu thanh 4 phan, mdi phan chtra 25% gi4 tri.
+) M6t

Tan s6 16n nhat la 15 nén nhém chita mot 1a nhém [30;60).Ta co,

j=2,a,=30,m,=15,m =3,m,=10, h=30.Dod6 M, =30+ 15-3 30~51,18.
(15-3)+(15-10)

Do d6, mot cua mau so liéu goc xap xi bang 51,18.Vay so khach hang mua xang véi gia tién

khoang 51,18 nghin ddng 13 nhiéu nhat.

Phong van mét s hoc sinh khdi 11 vé thoi gian (gio) nga ciia mot budi t6i, thu duge bang s6 lidu

& bén.
Thoi gian| Sé hoc sinh | Sé hoc sinh

nam na
[4; 5) 6 4
[5; 6) 10 8
[6:7) 13 10
[7: 8) 9 11
[8: 9) 7 8
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LIEU GHEP NHOM

a) So sanh thoi gian nga trung binh ctia cac ban hoc sinh nam va nir.

b) Hay cho biét 75% hoc sinh khéi 11 ngu it nhét bao nhiéu gid?

Loi giai

a) Trong mdi khoang thoi gian, gia tri dai dién 13 trung binh cong cua gia tri hai ddu mat nén ta

c6 bang sau:
Thoi gian S6 hoc sinh nam S6 hoc sinh nif
4,5 6 4
55 10 8
6,5 13 10
7,5 9 8
8,5 7 8

Tong s6 cac ban nam 1a 7, =6+10+13+9+7 =45,

Thoi

gian ngid  trung

— 64,5+10.5,5+13.6,5+9.7,5+7.8,5

binh

X

45

cua cac ban hoc sinh

nam la

~ 6,52

Tong s6 cac bannit 1a n, =4+8+10+11+8=41.

Thoi

gian ngu trung

— 44,5+8.5,5+10.6,5+11.7,5+8.8,5

binh

X,

41

cla cac ban hoc sinh nir la

~6,77.

Vi 6,52<6,77 nén thoi gian ngu trung binh cta cac hoc sinh nam it hon cac hoc sinh nit.

b) Ta co:
Thoi gian S6 hoc sinh nam S6 hoc sinh nit S6 hoc sinh khoi 11
[4;5) 6 4 10
[5;6) 10 8 18
[6;7) 13 10 23
[7;8) 9 11 20
[8;9) 7 8 15

Téng s6 hoc sinh khéi 11 duge khao sat1a n=45+41=86.

Got x,,x,,X;,...,X, la thoi gian ngu cua cac hoc sinh khdi 11 duoge khao sat va gia su day nay
~ L X , y P . ar ., X A1iaqx Xg3 T Xy

da sap x€p theo thur tu tang dan. Khi d6 trung vi cia mau so6 li¢u la ———.

Do do, tir phan vi thir ba O, = x. Vi x,; thuoc nhém [7;8) nén nhém nay chira Q,. Do do,

p=4a,=T,m, =20;m +m,+m; =10+18+23=51;a,—a, =8-7=1 vatacod

Page 17

Swu tdm va bién soan



CHUYEN PE V — TOAN - 11 — CAC SO PAC TRUNG PO XU THE TRUNG TAM CUA MAU SO

Cau 22:

Cau 23:

LIEU GHEP NHOM

T@ phéan vi th ba O, chia mau s6 liéu thanh 2 phan, phan du6i chiém 75% s6 li¢u cuia mau va

phan trén chiém 25% sb lidu ciia mau.
Vay 75% hoc sinh khéi 11 ngt it nhat 7,675 gid.

Do bdo hoa oxygen trong mau (con duoc goi 1a chi sd SpO,) biéu thi cho ti 1& hemoglobin c6
oxygen trén téng luong hemoglobin trong méau. Chi s6 SpO, (don vi do la %) tir 97 - 99 la
oxygen trong mau tt, 94 - 96 1a oxygen trong mau trung binh, 90-93 1 oxygen trong méau thip,
dudi 90 1a truong hop cap ctru trén 1am sang

(Theo: Vinmec.com). Do chi s6 SpO, & mot s6 bénh nhan Covid-19 nguoi ta thu dugce két qua

Sau:

SpO, (%) 90-93 94-96 97-99

S6 bénh nhén 12 31 7
a) Cho biét cac nhom sb lidu va tan sd twong Gmg.

b) Tinh s6 trung binh, trung vi va giai thich ¥ nghia ctia cac gia tri thu duogc.
Loi giai
a) C6 3 nhom s6 liéu gdom 90 - 93, 94 - 96, 97 - 99 véi tan s6 twong ung 1a 12, 31, 7.

b) Trudc hét, ta hiéu chinh cac nhom s6 liéu va thu dugc bang théng ké sau:

S6 bénh nhan 12 31 7
Cac gia tri dai  dién cho ciac  nhom s6  liéu tuong ung la
(89,5+93,5)/2=91,5;(93,5+96,5)/2 =95 va (96,5+99,5)/2=98.

Co mau n=12+31+7=50. Do d6, sb trung binh 1a fz%(l2.91,5+31.95+7.98) =94,58

Do c6 n/2=25 gia tri nhéd hon trung vi nén trung vi thudc nhém [93,5;96,5). Ta co,

a,=93,5a,,=96,5m+...+m, =12,m, =31. Do do, trung Vi la

25-12

M, =935+ -3~ 94,76.

Nhu vay, chi ) SpO, trung binh cta 50 bénh nhan 1a 94,58; ¢6 25 bénh nhan c6 chi ) SpO,
nhé hon 94,76 va 25 bénh nhén c6 chi sb SpO, 16n hon 94,76.

Nhan xét. Néu chi tinh s6 trung binh ciia miu s liéu ghép nhém thi ta khong can hiéu chinh

R U A
nhom roi rac k, —k, , chon gia tri dai dién 1a ——=.

Mot cong ty cung cAp nudc sach thong ké luong nudc cac ho gia dinh trong mot khu vue tiéu thy
trong mot thang & bang sau:
Luong nudc tiéu thy (m3) [3;6) [6:9) | [9%:12) | [12515) | [15;18)

S6 ho gia dinh 24 57 42 29 8
a) Hay udc luong s trung binh, médt va trung vi cia mau sd liéu ghép nhom trén.
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LIEU GHEP NHOM

b) Cong ty mudn giri mot thong bao khuyén nghi tiét kiém nude dén 25% cac ho gia dinh co
lwong nudc tiéu thu cao nhat. Hoi cong ty nén giri dén céc ho tiéu thu tir bao nhiéu mét khdi

nudc tro 1én?

a) Cd mau n=160.

Loi giai

Bang tan s6 ghép nhém ctia mau so li€u trén nhu sau:

Luong nudec tiéu thu (m3) [3;6) [6:9) [9:12) | [1Z15) [15;18)
Gia trj dai dién 4,5 7,5 10,5 13,5 16,5
S6 ho gia dinh 24 57 42 29 8

S trung binh ciia mau s6 lidu ghép nhom di cho 1a
)_c:%(24-4,5+57-7,5+42~10,5+29~13,5+8-16,5) =9,375.

Nhom chira mbt ctia mau s liéu ghép nhom trén 1a nhom [6; 9).

=9.

m+l

Do d6: u, =6;n, =57;n, , =24;n,,, =42;u

(57-24)

Mbt ctia mau sb ligu la M, =6+
(57—24)+(57—42)

-(9-6)=8,0625.

Goi x;5x,5...5X,, 12 mau s6 lidu duoc xép theo thir tr khong giam.
Tacod: x,,...,%,, €[3;6);X55,..., X, €[6;9); Xg5,. .., X103 €[9512) 5
Xiogs-eesXisy €[12;15);%,555- .05 X0 €[15;18).

5 T o 1
C& mau n =160 1a so chdn nén trung vi la M, :E(XBO +xg,).

Do xg, va x,, thugc nhom [6;9) nén trung vi ciia mau so li€u 1a
—=24

M =6+

—=———(9-6)~8,95.
‘ 5 -6

b) 25% cac ho gia dinh c6 lugng nudce ti€u thu cao nhét ¢o lugng nudc tiéu thu khong nho hon
0., véi O, 1a ti phan vi thir ba ciia mau s6 ligu.

A £ 1 1 : -
T phan vi thir ba cua day so li€u x;;x,;...;x,,, 1a E(Xm + Xy, ). DO X5, va x,,, thudc nhom

160.3

—(24+57)

[9;12) nén t& phan vi thir ba ctia mau sb liéu 1a 0,=9+ (12-9)=~11,79.

Vay cong ty nén giri thong bao tiét kiém nudc dén cac ho gia dinh c6 lwong nudc tiéu thy tir

11,79m® nudc tro 1én.
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LIEU GHEP NHOM

Céu 24: Két qua kiém tra cin nang cia mot sd qua trimg chim cut duoc lua chon ngiu nhién & hai trang

trai chan nuéi 4 va B duogc biéu dién ¢ bicu do sau (don vi: g).
Can ndng ctia mét so tring chim cut
& haitrang traiAvaB

a) Hay so sanh cén ning cta trimg chim cht cia hai trang trai 4 va B theo s trung binh va
trung vi.

b) Hay wdc luong t phan vi thir nhit va tir phan vi thir ba clia can nang trimg chim cit cta
trang trai A .

Loi giai

a) Tur biéu dd da cho, ta 1ap duoc bang sb liéu ghép nhém sau:

Cén nang (gam) [8,2;8,4) | [8,4;8,6) | [8,6;8,8) | [8,89,0) | [9,0:9,2)
Sb qua tring cua trai A 7 18 34 21 9
Sb qua trimg cta trai B 15 37 12 7 2

Tir d6, ta co bang thong ké s6 qua trimg chim ct cta hai trang trai theo gia tri dai dién nhu sau:

Can nang dai dién (gam) 8,3 8,5 8,7 8,9 9,1
S6 qua trimg cua trang trai A4 7 18 34 21 9
Sb qua tring cua trang trai B 15 37 12 7 2

- D6i voi trang trai 4: C& miu n, =89.

Can nang trung binh cia moi qua triing ciia mau so li¢u ghép nhom la

5 - 8,3-7+8,5.18+8,7.34+8,9.21+9,1.9
=
89

~8,72(2).

Trung vi ctia day s liéu 13 s6 lidu thir 45 theo thi tu khong giam cta ddy va thudc nhom
[8,6;8,8).

8 s

Trung vi cia mau s lidu ghép nhom 1a M (4)=8,6+

-(8,8—-8,6)=8,71.
- P6i v6i trang trai B :
Co miu n, =73,

Can nang trung binh ctia moi qua trirng cua mau so liéu ghép nhém la
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Cau 25:

LIEU GHEP NHOM

c 8,3.15+8,537+8,7.12+8,9.7+9,1.2
=
73

~§,55.

Trung vi ctia day s liéu 13 s6 lidu thir 37 theo thi tu khong giam cua ddy va thudc nhom
[85 49 8’ 6) *

E—15

Trung vi ciia mau s6 liéu ghép nhém 1a M, (B) =8,4+

.(8,6-8,4) ~8,52.

Tathay X, > X, va M (A)> M (B). Vay khi so sanh theo sd trung binh hay theo trung vi, cin
ning cua trimg chim cut cua trang trai 4 déu 16n hon can ning cta trimg chim cit cia trang
trai B.

b) Pdi voi trang trai A4:

T phan vi thu nhét ctia miu sb li¢u 1a trung binh cong cua $6 liéu thir 22 va 23 theo thir tu
khong giam cia ddy va thudc nhom [8,4;8,6), nén tir phan vi thir nhat cia mau s6 liéu ghép

nhom 1a

189

0, (4)=8,4+ 418 -(8,6—8,4) ~8,57

Tt phan vi thit ba ctia mau sd liéu ghép nhom 13 trung binh cong cta sd liéu thir 67 va 68 theo
thir tu khong gidm cua day va thudc nhom [8,8;9,0), nén tr phan vi thir ba ctia mau sb liéu

389

ghép nhom 13 O, (4) =8,8+—+——.(9,0—8,8) ~8,87.
’ 21

K&t qua dicu tra vé sO gio lam thém trong mot tuan cia 100 sinh vién dugc cho ¢ biéu do bén.
Hay udc lugng so trung binh, mdt va céc tir phan vi cia so liéu do.

C A ATAFTY o il A o Lt i iy o
=20 gIC ian | ot tu

Loi giai

Tir mau s6 liéu ghép nhom, ta co bang thdng ké s6 gio 1am thém trong mot tudn cua 100 sinh
vién nhu sau:
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Cau 26:

LIEU GHEP NHOM
S6 gio lam thém [2;4) [4:6) | [6:8) [8;10) | [10;12)
S6 gio lam thém dai dién | 3 5 7 9 11
S sinh vién 12 20 37 21 10

C& mau n=100.
S trung binh ctia mau sb liéu ghép nhém trén 1a

3.12+520+7.37+9.21+11.10

=6,94.
100

X =

Nhom chira mot cua mau so6 li¢u trén 1a nhém [6;8) .

Do d6: u, =6;n, =37,n, , =20;n,,,=2Lu,,  =8.

m+1 m+l

Vay mot cia mau s6 li¢u ghép nhom la

M =64 37-20
(37-20)+(37-21)

-(8—6)=7,03.

Gol x5X,5...5%,, 12 mau sd lidu duoc xép theo thu tu khong giam.
PP S TP 1

Tu phan vi thir hai cua day so li€u x;;x,;...;x,, 1a 5()650 +x5,).

2100,

Do x,, va x, thugc nhém [6;8) nén Q, =6+ -(8—6)=6,97.

3 7 A 9 ~ A 1A Y 1 \ A 4
T phén vi thir nhat cua day so6 liéu x,;x,;...;x,, 1a E(x25 + xzé). Do x,, va x,, thugc nhom
1.100

— =12

4:6)nén Q =4+—% _(6-4)=53.
: 20

. sz 1
T phan vi thir ba cua day so li€u x;;x,;...;x,,, 1a 5(3675 + x76). Do x,; va x,, thugc nhom

3-100

[8;10) nén O, =8+4T~(10—8)z8,57.

Trong tuan 18 bao vé méi trudng, cac hoc sinh khdi 12 tién hanh thu nhit vo lon nuée ngot dé tai
ché. Nha trudng thdng ké két qua thu nhit vo lon nudc ngot ctia hoc sinh khdi 12 & bang sau:

S6 v6 lon [1115] | [16;20] | [25;25] | [26:30] | [31:35]
S0 hoc | oo 87 54 44 23
sinh

Hay tim trung vi cua mau so li¢u ghép nhoém trén.
Loi giai

Do s0 vo chai la s6 nguyén nén ta hi¢u chinh lai nhu sau:
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LIEU GHEP NHOM
S6 vé lon [10,5;15,5) | [15,5;20,5) | [20,5:25,5) | [25.5:30,5) | [30.5;35,5)
S6 hoc sinh 58 87 54 44 23

Cau 27:

S6 hoc sinh tham gia thu nhit vo lon nudc ngot 1a 7 =58+ 87 + 54+ 44 +23 = 266.

GOl X3 X505 Xy lan luot 1a s6 v6 chai 266 hoc sinh khdi 12 thu nhat duoc Xép theo thur ty khong
giam.

Do x;X,;...;X5 € [10,5;15,5) 3 XsgiXsssews Xpys € [15,5;20,5) nén trung vi ciia mau s6 lieu

Xp5 X5 Xy 12 %(x133 +x,3, ) €[15,5;20,5) .

Ta xéc dinh dugc n=266,n, =87,C=58,u, =15,5u,, =20,5 vau, =20,5.

m+1
Trung vi cua mau so li¢u ghép nhom la
266

058
M, =15,5+2T (20,5-15,5)~19,81.

Tién lwong nhan duoc trong 1 gid 1am viée ctia nhan vién cong ty A duoc thong ké theo mau sb
liéu ghép nhom sau (don vi: ngan dong):

Cac 16p tién luong | S6 nhan vién
50,60) 3
60; 70) 10
70: 80) 16
80 90) 14
[90; 100) 10
100: 110) 5
[110; 120) 2

Hay xéac dinh cac t&r phan vi ciia mau s6 liéu trén.
Loi gisi

Goi x, <x, <...<x,, latién luong ciia 65 nhan vién nhan dugc trong 1 gid.
Tt phan vi thit hai cta ddy sb liéu x;;x,;...;x, 1a x5, €[70;80). Do d6 t&r phan vi thir hai cua
mau sb liéu ghép nhom 1a

2

20 _ (3410
0, = 70+4T (80-70) = 79,0625
Tt phan vi thir nhét cta ddy s6 lidu x,;x,5...;x 1 x,, €[60;70). Do d6 t& phan vi thir nhét cua

mau so liéu ghép nhom la
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1-65

0, =60+ 410 (70— 60) = 68,25

Tt phan vi thtr ba ctua day sb lidu X5Xy5.. 5 Xes 1A X9 € [90;100). Do d6 tr phan vi thu ba cua
mau s6 liéu ghép nhom la

ﬁ—(8+10+16+14)

0, =90+ -(100-90)=90,75.

10

R O | . . .
Chu y: Néu tir phéan vi thir k la E(x'" +x,.,), trong d6 x, € [ujfl;uj) Va x,., € [uj;uﬁl) thudc
hai nhom lién tiép thi ta lay O, =u;.

Céu 28: Luong thang ciia mot sd gido vién THPT duogc ghi lai nhu sau (don vi: triéu dong):

12,2 | 9,8 10,9 | 6,7 | 13,6 | 9,2 12,5 1 9,6 | 11,7 | 12,7 | 10,0 | 10,0

8,3 11,1 | 11,9 | 8,4 | 6,7 13,8 | 13,1 | 6,5 | 10,7 | 89 11,2 | 13,2

a) Tim t& phan vi cua day so li€u trén.

b)Téng hop lai diy sb liéu trén vao bang tan sd ghép nhom theo mau sau:

Luong thang (triéu dong) | [6:8) | [810) | [10;12) | [12;14)

S nhan vién ? ? ? ?

¢) Hay uéc lugng tir phan vi ciia s6 liéu & bang tan s ghép nhom trén.
Loi giai
a) Cac tr phan vi la Q, =10,8;0, =9,05;0, =12,35.

b) Bang tan s ghép nhom theo mau :

Luongthang | re.0) | [s:10) | [10;12) | [12:14)

Sb gido vien | 3 6 8 7
r ﬁ_3
¢) TG phan vi thr nhit 1a Q, =8+ 46 (10-8)=9.

29

Tit phan vi tha hai la 0, =10+ 28 (12-10)=10,75.
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—-17

Tit phén vi thi ba la O, = 12+4f'(14_12) ~12,29.

Céu 29: Chiéu cao cua hai loai hoa dugc mot ngudi thdng ké theo biéu do sau:

Sé cay

G0

20,0 20,0

10,0

(100:199) [200:299) [300:399) [400:499) Chiéu cao(mm)

Loai A Loai B

a) Hiy so sanh chiéu cao ctia lodi 4 valoai B theo sb trung binh va trung vi.
b)Hay udc luong tir phan vi thir nhat va thi ba ciia chiéu cao cta loai 4 va loai B .
Loi giai

a) Bang gia tri dai dién

Chiéu cao dai dién
(mm) 149,5 249,5 349,5 449,5
Loai 4 20 18 14 10
Loai B 35 30 20 15
Chiéu trung binh cta loai 4 x4p xi bang
T, = 149,5.20+249,5.18 +349,5.14+449,5.10 ~272,08.

62
Chiéu trung binh ctia loai B xép xi bang

- 149,5.35+249,5.30+349,5.20+449,5.15
XB = 100 2201,5.

Chiéu cao trung binh ciia loai 4 16n hon loai B.

Got x, <x, <...< X, la chi€u cao ciia 62 cay loai 4.

Nén trung vi ctia mau s lidu 1a x;; €[200;299).
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Cau 30:

LIEU GHEP NHOM

@—20

Suy ra trung vi la M, =200+ 2

.(299-200)=260,5.
Goi y, <y, <...< y,, la chiéu cao cta 100 loai B.

x 2 1
Nén trung vi ctia mau so liéu 1a E(xso +x;,) €[200;299).

U35
Suy ra trung vi 1a M, = 200+2T.(299 ~200)=249,5.

Chiéu cao trung binh ctia loai 4 16n hon B.

b) Tir phan vi thtr nhét cia day s0 liéu x, <x, <...<x, 1a x,, €[100;199).

Do d6 tir phan vi thir nhat cta loai 4 1a

1.62_0

0, =100+ 420 (199-100)=176,725 .

Tt phan vi thtt ba cua day s6 lidu x, <x, <...<x,, 1a x,, €[300;399).

Do d6 tr phan vi thir ba ctia loai 4 1a

0, :300+4T.(399—300) ~360,11.

Tt phan vi tht nhat cua day s6 liéu y, <y, <...<y,, 12 ,, €[100;199).

Do d6 tir phan vi thir nhat cta loai B 1a

L2

0, =100+ 435 (199-100) ~ 143,84

T phan vi thir ba ctia ddy s6 liéu y, <y, <...< y,, 14 yoq € [300;399).

Do d6 tr phan vi thir ba ctia loai B 1a

0 = 300+42—0.(399—300) =208,425.

Pé chuén bi cho d6 an tot nghiép, mot sinh vién y khoa da khao sat huyét ap tdi da ciia mot sd
bénh nhén va lap duoc bang tan s6 ghép nhom sau:

Huyét ap Tén so
[90;110) 6
[110;130) 20
[130;150) 35
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Cau 31:

LIEU GHEP NHOM
[150;170) 45
[170;190) 30
[190;210) 16

a) Xac dinh trung binh, trung vi, t phan vi va mot cia mau so li¢u.

b) Hay giai thich vi sao trong truong hop nay, ca ba gia trj trung binh, trung vi va mét tim duoc
déu dai dién tot cho huyét ap cua nhitng bénh nhan dugc khao sat.

Loi gidi
Huyét ap | Gia tri dai dién | Tén s6
[90;110) | 100 6
[110;130) | 120 20
[130;150) | 140 35
[150;170) | 160 45
[170;190) | 180 30
[190;210) | 200 16

a) Gia tri trung binh:

100.6+120.20+140.35+160.45+180.30+200.16
152

X =

=155,9

76-61

Trung vi: M, =150+ 20=156,7

Trung vi thir nhét va thi ba:

Q1=130+38_26

20=136,9

114-106

0, =170+ 20=175,3

Tt phan vi cia mau s6 liéu: 0 =136,9; O, =156,7 ; O, =175,3

10
10+15

Mbt: M, =150+ 20=158

b) Vi ba gia tri ndy cing thudc vao mot nhom ghép c6 tan sd cao nhat va chung gan nhu khong
¢6 su chénh léch nhiéu.

Mot cau lac bd thé duc thé thao da ghi lai $6 gi0 cac thanh vién cua minh st dung co s¢ vt chét
ctia cau lac bo dé tap luyén trong mot thang. Ho t6 chirc dit liéu thu duoc vao bang

Thoi gian (gio) | [15) | [59) | [%13) | [13:17) | [17;21) | [21;25)
Tan s6 (S6 nguoi) | 10 14 31 2 5 23
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Hay tinh (Iam tron két qua dén hang phan mudi)

a) Trung vi ciia mau so licu.

b) Trung binh ctia mau s liéu. Trong truong hop nay thi trung binh hay trung vi dai dién t6t hon

cho mau so6 liéu?

Loi giai
Théi gian (gio) | [L5) | [59) | [%13) | [13:17) | [17:21) | [21;25)
Gia tri dai dign | 3 7 11 15 19 23
Téan s6 (S6 nguoi) | 10 14 31 2 5 23

a) Trung vi ciia mau so liéu

M, =9+%.4zn,4

b) Trung binh ctia mau s6 litula ¥ =13,2

Trung binh thugc nhom [13;17) cho thiy trong 85 s6 liéu di 6 it nhat 55 s6 liéu nhé hon sd trung

binh. Suy ra, trong trudng hop nay thi trung vi 1a sé dai dién t6t hon cho méu s6 liéu.

Swu tdm va bién soan
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Cau 1:

| CHUONG |

CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

HAM SO MU
VA HAM SO LOGARIT

Trong khoa hoc, nguoi ta thudng phai viét cac s rat 16n hodc rat bé. Dé tranh phai viét va dém
qua nhiéu chit s6 0, nguoi ta quy wée cach ghi cac sé dudi dang A4.10™, trong 36 1< A<10vam
1a sb nguyén. Mot s6 duoc viét dudi dang nay, ta n6i n6 dugc viét dudi dang khoa hoc.

a) Sao Tho (tiéng Anh: Saturn), hay Tho Tinh I& hanh tinh thi sau tinh theo khoang cach trung
binh tir Mt Troi va 1a hanh tinh 16n th hai vé duong kinh cling nhu khéi luong, sau Sao Mdc
trong hé Mt Troi, nguoi ta ude tinh khoang cach tir trai dat dén sao tho 1a 14800000000km.
Hay viét s6 sau dudi dang ki hi¢u khoa hoc.

b) Heli (hay Héli) 1a nguyén t6 trong bang tuan

hoan nguyén t6 ¢6 ky hiéu He va sb hiéu nguyén m
tr bang hai, nguyén tir khdi bang 4. Tén cua : \

nguyén t6 ny bat ngudn tir Helios, tén ctia than U '
Mit Troi trong than thoai Hy Lap, do ngudn gdc

Helium
o L £ 4.002602
nguyén to nay dugc tim thay trong quang pho
trén Mat Troi. Biét khdi lwong nguyén tir ciia

Héli 1a 0,00000000000000000000000000664465653665kg. Hiy viét s6 sau dudi dang ki hiéu
khoa hoc.

Loi giai
a) 1,48.10".
b) 6,64465653665.10 kg .

Dinh luat thr ba ctia Kepler vé quy dao chuyén dong cho biét cach ude tinh khoang thoi gian P
( tinh theo ndm Trai PAt) ma mot hanh tinh cdn dé hoan thanh mot quy dao quay quanh Mt Troi.
3

Khoang thoi gian d6 dugc xac dinh boi ham sb P =d?, trong d6 d 1a khoang cach tir hanh tinh
d6 dén Mat Troi tinh theo don vi thién vian AU (1 AU la khoang cach tir Trai Dat dén Mat Troi,
tirc 1a 1 AU 1a khoang 93000000 dim) ( Ngudn: R.I. Charles et al., Algebra 2, Pearson). Hoi
Sao Hoa quay quanh M3t Troi thi mat bao nhiéu nam Trai Dat ( 1am tron két qua dén hang phan
tram)? Biét khoang cach tir Sao Hoa dén Mat Troi 1a 1,52 AU .
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Cau 3:

Cau 5:

CHUYEN DE VI~ TOAN — 11 — HAM SO MU — HAM SO LOGARIT
Loi giai
Ta c6 khoang cach tir Sao Hoa dén Mat Troi 1a 1,52 AU nén Sao Hoa quay quanh Mat Troi thi
3
mét s6 ndm Trai Patla P =(1,52)2 ~1,87.
Viy Sao Hoa quay quanh Mat Troi thi mat P ~1,87 nim Trai Dat.
Trong nudi tréng thuy san, d6 pH ciia mdi truong nude s& anh hudng dén sirc khoé va su phat
trién cua thuy san. Do pH thich hop cho nudc trong dam nudi tom sa 14 tir 7,2 dén 8,8 va t6t nhit
trong khoang tir 7,8 dén 8,5. Phan tich néng do [H 1 trong mot dam nudi tdm su, ta thu dugc
| H*] =8.10"". Hoi d pH cuia dim d6 c6 thich hop cho nudi tom st phat trién khong?
Loi giai
Do pH ctia dam la: pH = -log[Hﬂ =-log (8.107%) = 7,1
Ta thdy 7,1 < 7,2 nén do pH ctia dam chua thich hgp dé cho tom su phat trién.
Mot vi khuan c6 khéi lugng khoang 5.107"° gam va cir 20 phut vi khan d6 ty nhan d6i mot 1an.
Gia sir dugc nudi trong cac diéu kién sinh trudng t8i wu va mdi con vi khuan déu ton tai it nhat
60 gio. Hoi sau bao nhiéu gio khéi luong do té bao vi khuan sinh ra s& dat t6i khéi luong cua
Trai Pat 1a 6.10 gam ( lam tron két qua dén hang don vi ).
Loi giai
Goi a, =5.107 (g) la khdi lugng ban ddu ctia vi khuan.
Sau 20 phut dau tién, khdi lugng cua vi khuén 1a: o,.2.
Sau 20 phut thir 2, khdi luong ciia vi khuén 14:.(a,.2).2 = &,.2°
Sau 20 pht thir 3, khdi lugng ctia vi khudn la: (e,.2”).2 = ,.2".
Sau 20 phut thir n, khéi luong vi khuan 1a: ,.2".
Gia st: ,.2"= 6.107
&5.107.2" =6.107
©2"=1,2.10" & n=log,(1,2.10°) ~100
Vay sau khoang 100.20 = 2000 phit ~ 33,3 (gio) thi khdi lwong cia té bao vi khudn nay sinh

ra s& dat t6i khéi lugng ciia Trai Dat.
Ong An gui 500 triéu vao ngan hang theo hinh thurc 13i kép trong mot thoi gian kha 1au véi 13i
suat 6n dinh trong sudt thoi gian tiét kiém 13 10% 1 nim. Tét nim nay do dich bénh nén ong rat
hét tién trong ngan hang ra dé gia dinh chi tiéu. Sau khi rat ca von 14n 1i, ong trich ra 20 tridu dé
sam stra d6 Tét thi 6ng con 860 triéu. Hoi 6ng da guri tiét kiém trong bao nhiéu nim?

Loi giai
Gia sir ong An da gui tiét kiém trong » nam.
S tién ong da nhan duoc 13 880 triéu.

Theo cong thirc 13i suit kép, ta co

880.10° =500.10°(1+0,1)" < n= logl,l%@’ n~5,93.
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Cau 6:

Cau 7:

Cau 8:

Cau 9:

CHUYEN DE VI~ TOAN - 11 — HAM SO MU — HAM SO LOGARIT
Vay, ong A da giri tiét kiém trong 6 nam.
Mot ngudi giri 20 tridu dong vao ngan hang theo hinh thuc 14i kép c6 ki han 13 12 thang voi 1ai
sudt 6,3%/nam. Gia sir qua cac nam thi 13i suat khong thay ddi va nguoi d6 khong giri thém
tién vao mdi nam. Dé biét sau y (ndm) thi tong sb tién ca von va lai co duoc 1a x (ddng), ngudi
do str dung cong thirc y =log, (;—Oj . Hoi sau bao nhiéu nam thi nguoi d6 c6 duoc tong so tién
ca von va 1ai 1a 30 triéu dong? (Lam tron két qua dén hang don vi).

Loi giai
Nl ) ) A A Lt A 5 A TR P ‘A A 30

Nguoi do co duge tong so tién ca von va lai la 30 tri¢u dong sau y =log, (., 50 6.6~7
nam.

Chat phong xa polonium *'°Po ¢6 chu ki ban rd 13 138 ngay. Piéu nay c6 nghia 14 cir sau 138

ngay, lugng polonium con lai trong mau chi con lai mot nira lugng ban dau. Mot mau 100 g co
t

khéi lugng polonium *°Po con lai sau ¢ ngay duoc tinh theo cong thirc M (1) =100_(é)13$ (2)

. Diéu kién vé thoi gian dé mau chat ngdy con lai khong nhiéu hon 25 g 1a
Loi giai
Theo dé bai, ta co:

1\ s 25 N (1Y ¢ .
M<L25100 —| <25 |—-| £S—<|—-| <|—-| ©—=22<1t2>276 ngay.
2 2 100 (2 2 138

Trong mot trin dong dét, ning luong giai toa E (don vi: Jun, ki hidu J ) tai tAm dia chan & M
do Richter duoc xac dinh xép xi boi cong thirc: logE ~11,4+1,5M .
(Nguon: Gidi tich 12 Néng cao, NXBGD Viét Nam, 2021).

a) Tinh x4p xi ning luong giai téa tai tim dia chan & 5 do Richter.

b) Nang luong gidi toa tai tim dia chan ¢ 8 do Richter gap khoang bao nhiéu 1an ning luong giai
toa tai tim dia chn ¢ 5 d¢ Richter?

Loi giai
a) Tinh x4p xi ning luong giai toa tai tAm dia chan & 5 d Richter:

Thay M = 5 vao cong thuc, ta co: logg =~ 11,4+ 1,5.5 = 18,9 > E ~ 1018°

b) Tinh ty 1€ nang lugng giai toa tai tam dia chin & 8 do Richter so véi tai tim dia chan & 5 do
Richter: logy ~ 11,4 + 1,5.8 ~ 23,4 > E ~ 10234

Gap khoang 31623 lan

Trong cdy cbi c6 chit phong xa '*C . Khao sat mot mau gd cd, cac nha khoa hoc do dugc phong
xa clia nd bang 86% do6 phong xa ctia mau gd tuoi cung loai. Xac dinh d6 tudi cia mau gd cd
d6. Biét chu ki ban ri cia "/C 1a T = 5730 nam, d6 phong xa ctia chit phong xa tai thoi diém ¢
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CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

t

dugc cho boi cong thie H =He ™ véi H, la do phong xa ban dau (tai thoi diém 7=0);

A= 11172 13 hang s6 phong xa (Ngudn: Vat i 12, NXBGD Viét Nam, 2021).

Loi giai

, n2
Taco: A= -

Ty 1¢ phong xa gitta mau g6 ¢6 va mau go tuoi cung loai la:

H n2
— =086=eM=¢ T!
Hy

— T.ln0.86 ~ 1247 ném

—Iln2
Vay do tudi ctia mau gd ¢ d6 1a khoang 1247 nim.

Cau 10: Tai song Sai Gon, cudong d) anh sang mat troi di qua moi trudng nude dugc tinh theo cong thirc

I=1, 103, trong d6 x 1a d6 sdu (tinh bang mét) so voi mat nude song, 7, , la cuong do anh sang

tai mat nudc song.

a) Tai 0 sdu 6 mét, cudng do anh sang bang bao nhiéu lan 1,

b) Cuong d) anh sang tai do sau 12 mét béng bao nhiéu lan cuong do anh sang tai do sau 3 mét.

Loi gidi
a) Tai do sau 6 mét :>x=6:>1=10.10_76 =1,.107=0,01.1,.
b) Tai d6 sau 12 mét = x=12=1,, :10.10_le =1,.10" =0,0001.7,.
Tai d6 sau 3 mét = x =1=> I, =10.10_73 =1,10" =0,1.1,.
1, 0,0001.7, 1

Suy ra: -2 = =
I, 0L, 1000

anh sang tai do sau 3 mét.

. Vay cudng d6 anh sang tai do sau 12 mét bang 10100 cuong do

Cau 11: Tai Miii Né ctia ving bién Binh Thuan, cuong d6 anh sang mat troi di qua méi trudng nudc bién
—3x
duogc tinh theo cong thuc / =1,.e " , trong d6 x 1a d6 sau (tinh bang mét) so voi mit nudc bién,
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CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

1, 1a cudng do anh sang tai mat nude bién. Hoi tai d sdu 26 mét thi cuong d6 anh sang giam di

bao nhiéu lan so v4i cudong do anh sang tai mat nudc bién.

Loi giai

-3.36

Tai dosau26 mét = x=26=>I=1Ie ® =l.e°= ié.zo :
e

Vay tai d sau 26 mét thi cudng do anh sang giam e® ~ 403,429 1an so véi cudng do anh sang tai
mit nudc bién.

Cau 12: Theo théng ké vao ngay 01/01/ 2023 dan s6 Viét Nam 1a 99.332.000 nguoi, gia sir toc do ting
dan sb tu nhién 1a 0,85% /ndm. Néu tdc d6 ting dan sé nay tiép tuc dwoc duy tri & nhig nam
tiép theo thi dan s6 Viét Nam sau t nim, ké tr nam 2023 duoc tinh bdi cong thirc
P(t) =99,332.(1+0,0085)" (don vi tinh bang triéu ngudi).

r- 2 AsB e e e

Sr et
..

a) Tinh tong dan sé Viét Nam vao ngay 01/01/2030, biét két qua tinh gin ding dén hang phan
muoi.

b) Tinh tong dan sb Viét Nam vao thoi diém ngay 15/6/2040, biét két qua tinh gan ding dén hang
phan mudi.

Loi giai

a) Tai thoi diém ngay 01/01/2030 tmg voi ¢ =17.

Do d6: dan sb Viét Nam 1a P(7) =99,332.(1+0,0085)" ~105,4 triéu nguoi.

b) Tai thoi diém ngay 15/6/2040 ung véi 1 =17,5.

Do d6: dan s6 Viét Nam 1a P(17,5) = 99,332.(1+0,0085)"7° ~115,2 triéu nguoi.

Céu 13:  S6 luong vi khuan H trong phong thi nghiém tinh theo cong thirc s(t) =s,.3" trong do s,la s6

luong vi khuan H luc dau, s(7)1a s6 lugng vi khuan c6 trong ¢ phut. Biét sau 5 phut thi sb lugng

vi khuan H 13 243000 con. Hoi sau 9 phut thi sé lugng vi khuan H bao nhiéu?
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Loi giai

_ 243000 1000

3

Vi sau 5 phut thi s6 lugng vi khuan A 1a 243000 con nén: 243000 = 5,.3° = s,
S6 lwong vi khuan H sau 9 phut la: s(9) =5,.3> =1000.3’ =1,9683.10" (con).

Céu 14: Ddt vang chinh la cong nghé tao ra nhitng lat vang méng, rat mong dé dat 1én bat ky san pham,
d6 vt nao ma con ngueoi mong muon. Toan bé quy trinh dwoc ngudi tho gia cong thie hién hodn
todn bang tay va vo ciing ti mi véi tirng dwong nét. Gia st voi mot chi vang, ngudi tho lanh nghé
c6 thé dat mong thanh 1a vang c6 kich thudc dién tich bé mit bang vién gach men va c6 do day
khoang 1,94.107 m . Vién gach men c6 d6 day 30 mm . Hoi can bao nhiéu 14 vang nhu trén, xép

chdng 1én nhau dé c6 do day bang do day vién gach men.

Taco: 30 mm=3.10"m.

-2
S6 14 vang can xép chong 1én nhau la: &7 ~154.639.

b

Vay can khoang 154.63914 vang thi xép chdng 1én nhau dé c6 do day bang vién gach men.

t

) ) 1) : e .
Cau 15: Tai mdt ctra hang ban dap xe dién, cong thic P(¢) = 12.(5j dugc dung dé tinh gid tri con lai

(tinh theo triéu dong) cia mot chiée xe dap dién sau thoi gian t (tinh theo nam) ké tir khi dua vao
su dung.

a) Tinh gia tri con lai ciia xe dap dién sau 1 nam 6 thang, biét két qua tinh gan ding dén hang phan
ngan.

b) Sau 3 nam st dung, gia tri con lai ciia xe dap dién bang bao nhiéu phan tram so véi ban dau.
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Loi giai

1,5
3
a) Sau 1 nam 6 thang thi 1 =1,5= P(1,5) = 12.(%) ~8,485.

Vay sau 1 nam 6 thang thi gi tri con lai cua xe dap dién 1a ~ 8,485 (triéu dong).

b) Gia tri ban dau cua xe dap diénla P=12.
3

. . . 1)3 ) 3
Sau 3 nam st dung thi gia tri con lai cia xe dap dién la: t =3 = P(3) = 12.(5j = 6 (tri¢u dong).

Vay sau 3 nam dua vao str dung thi gia tri con lai ciia xe dap dién béng 50% so véi ban dau.

Cau 16: Cong ty DAHON chuyén vé mua béan xe 0 to da qua sir dung, sau khi khao sat thi truong 06 thang
d3 dua ra cong thirc chung vé gia tri con lai ctia 6 to 4 chd ké tir khi dua vao sir dung (cac loai xe

t

4 chd khong st dung muc dich kinh doanh) duoc tinh P (t) = A.[%)4. Trong d6 A4 1a gia tién

ban d4du mua xe (triéu dong), ¢ 13 sb nam ké tir khi dua vao sir dung.

a) Tinh gia tri con lai ctia xe 6 t6 sau 30 thang dua vao st dung. Biét gia tri mua xe ban dau 1a 970
triéu dong, biét két qua tinh gan dung dén hang phan muoi.

b) Sau khi dua vao sir dung 09 ndm thi gia tri con lai ctia 6 t6 bang bao nhiéu phan trim so véi ban
dau (gia mua ban dau 13 970 triéu dong).
Loi giai
a) Taco: A=970 tri€u; ¢t =2,5 nam.

Vay gid tri con lai cua xe 6 t6 sau 30 thang dua vao str dung la:
2,5

3)4 o
P(2,5)= 970'(2) ~810,4 triéu dong.

b) Gia tri con lai cua xe sau khi dua vao st dung 09 nam la:
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9

3 ) 3
P(9)= 970.&} ~507,8 tri¢u dong.

5 5 P(9
Ti I¢ phan trdm so vdi ban dau la: PEO% x100% = 52,35%
Cau 17: Thang do Richter 1a 1 thang logarit vdi don vi 1a d§ Richter. B§ Richter twong tng voi logarit
thap phan cta bién do nhitng song dia chin do & 100 km cach chan tim cua con dong dat. Do

: . A
16n M cua mot tran dong dat theo thang Richter dugc tinh theo cong thic M = logZ , trong do

A 12 bién d6 16n nhat ghi duogc béi may do dia chan, 4, 1a bién do tiéu chuin dugc sir dung dé
hiéu chinh d6 léch gy ra boi khoang cach ctia may do dia chan so v6i tim chan (4, =1um).

Tran dong d4t manh nhat duoc ghi nhan tai Viét Nam 1a tran dong dat tai long chao Pi¢n Bién vao
nam 1935.

a). Tinh d¢ 16n cua tran dong dat tai long chao DPi¢n Bién vao nam 1935, biét bién do A béng
10°°.4,

b) Tran dong d4t manh nhat duoc ghi nhan tai Valdivia thudc mién nam Chi Lé vao thang 05/1960
13
c6 bién do 16n gap nhét gip 10° 14dn bién d6 16n nhat cua tran dong dat tai 1ong chao Pién Bién
vao nam 1935. Tinh do 16n cua tran dong dét tai Valdivia thuéc mién nam Chi Lé vao thang
05/1960.

Loi giai
a) Tinh d6 16n cta tran dong dat tai 1ong chao Pién Bién vao nim 1935 la:

6,9
M = logAizlog10 %

0
b) Goi 4 1a bién d6 16n nhét cta tran dong dat tai long chdo Pi¢n Bién cia nudc Viét Nam
Goi A, labién do lon nhét cua tran dong dét tai Valdivia thudc mién nam Chi Lé vao thang

05/1960.

=6,9 d0 Richter.

13 13

Khi d6: 4. =10°.4=10°.10".4, =10°°.4,.
Tinh d6 16n cia tran dong dit tai Valdivia thuéc mién nam Chi Lé vao thang 05/1960 1a:

9,5
M, = logi = log(lo ! )=9,5 d¢ Richter.
4, 4,

Cau 18: Trong hoa hoc, d6 pH ctia mot dung dich dugc tinh theo cong thirc pH =—log[H "], trong do6
[H*]1a ndng 46 H " (ion hydro) tinh bang mol / L . Cac dung dich c6 pH bé hon 7 thi c6 tinh
acid, c6 pH 16n hon 7 thi c6 tinh kiém, c6 pH =7 thi trung tinh.

a) Tinh d6 pH cua dung dich c6 nong d6 H " 1a 0,001mol / L . Dung dich nay c6 tinh acid hay
kiém hay trung tinh.

b) Dung dich A c6 nong do H* gap bay 1an nong 46 H* cua dung dichB. Do pH ctua dung
dich nao 16n hon va 16n hon bao nhiéu.
Loi giai
a) pH =—10g(0,001) = —log(10°) =3 < 7= dung dich c6 tinh acid.
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b) Goi pH ,, pH, lan lugt 1a 46 pH cla dung dich A va dung dich B

Goi [H"],,[H"1, 1an luot 12 nong d6 ciia dung dich A va dung dich B

Taco: pH,=-log[H"], =-log(7[H"1,) =~log(7)~log[H'] ,=~log(7) + pH,,
= pH,— pH , =1og(7)=0,845.

Vay: Dung dich B ¢6 d0 pH 16n hon d0 pH cuia dung dich A 1a ~0,845.

Cau 19: Pé xac dinh tinh acid (hay tinh base) cia mot dung dich, nguoi ta da dua vao do pH cia dung

dich: pH =—log [H *] , v6i [H'] 1a ndng d6 cua ion hydro (mol/L hay M).

Dung dich v6i d6 pH bé‘mg 7 s€ dugc coi la trung hoa, do pH < 7 1a acid, d§ pH > 7 1a base.

Gia sir mot dung dich c6 néng do cta ion hydrogen 1a [H *] =0,00003M . Hay x4c dinh xem dung
dich d6 c6 tinh axit, bazo hay trung hoa?

Loi giai

Do pH clia dung dich trén la: pH =—log| H* |=—log(3.10°) ~4,523 < 7nén dung dich trén la
axit.

Cau 20: Do pH cua dung dich dugc tinh boi cong thire: pH = —log[H *] , v6i [H'] 1a 1a ndng d6 ctia ion
hydro (mol/L hay M).

a) Ngudn nude ciia Vinh Hao duoc 1ay tir d sau 50m. Trai qua 3 tang dia chéat d4 to ong — dat sét
ntt — cat trang. Sau khi dugc thu hoach, nuéc s& di qua qué trinh xur 1y tai nha may, dé giir lai
cac dudng chét can thiét nhu K, Mg, Na, Ca, Fl, HCO3, Si0O3. Nudc khoang Vinh Hao c6 n(‘A)ng
do H* 12 0,32.10 % mol / L . Tinh dd pH cua nudc khoang Vinh Hao.

b) Mot loai tra sita A c6 nong d6 H* gap 30 lan nong d6 H ' cua nudc khoang Vinh Hao. Tinh d6
H " cua loai tra stra do.

Loi giai
a) P pH cua nuoc khoang Vinh Hao 1a: pH =—log| H* | =—-log[0,32.10*]~ 8,495

b) PO pH ciia tra sita A 1a: pH =—log| H" |=~10g[30.(0,32.10*)] ~ 7,02.

Céu 21: Nhay du 12 mén thé thao hanh dong bao gdm nhay ra khoi mot chiéc may bay hay dung cu bay
khac ¢ trén khong trung va roi trd vé Trai Dat voi sy tro gitp cua luc hap dan trong khi st dung
mot chiée du nhay dé 1am cham su chuyén dong ctia mot ddi tuong thong qua mot bau khong khi
bang cach tao ra kéo, hodc trong truong hop ram-du khong khi, nang khi dong hoc.

Page 9
Swu tdm va bién soan



CHUYEN DE VI - TOAN — 11 — HAM SO MU — HAM SO LOGARIT
Mot ngudi nhay du tai bii bién Da Nang, biét rang do cao ting 1én, ap suat khong khi s& giam va
cong thic ap suat theo do cao la a = 199.(%— log p), trong d6 a 1a do cao so véi véi myuc nude

bién (tinh bang mét) va p 1a ap suat khong khi (tinh bang Pa). Tinh d9 cao so vi muc nudc
bién, biét 4p suat & noi nguoi d6 dang & vi tri trén khong trung 2500 Pa,, biét két qua tinh gan

dung dén hang phan tram.

Loi giai

Taco: a= 199.(%—10g p)ea= 199.(%—10g2500) S a~20,31m.

Céau 22: Ap suét khi quyén p (tinh bang kilopascal, viét tit 1a kPa) & d cao 4 (so véi muc nudc bién,

tinh bang km ) dugc tinh theo cong thirc sau: In (%) = —g (Theo britannica.com).

a) Tinh 4p suat khi quyén ¢ d6 cao Skm .
b) O d6 cao trén 10 km thi 4p suat khi quyén s& nhu thé nao?
Loi giai
a) Ap suat khi quyén & do cao 5 km dugc tinh bang cach dua gia tri 4 =35 vao cong thirc:

5

3 _3
(L)oo 3 P 21006 7 ~ 48,95kPa
100)" 7 7 100

b) Dé tinh ap suét khi quyén & d6 cao 10km , ta dua gia tri 2 =10 vao cong thirc ban dau:

p h 10 _ p -2 —
In 100 =—7=—7<:>W=e "= p=100e 7 =23,97kPa .

Céu 23: Gid sirnhi¢t do 7'("C) ciia mot vt gidgm dan theo thoi gian cho boi cong thire: T =27+ 65¢ "

, trong d6 thoi gian ¢ dugc tinh bang phit.
a) Tim nhiét d0 ban dau cua vat.
b) Sau bao lau nhiét 6 cua vat con lai 37°C ?
Loi giai
a) Nhiét d ban dau ctia vat: T =27+65¢*** =92 (“C)

b) Dé tim thoi gian ¢ ma nhiét d¢ ciia vét con lai 37°C.

37227465 = In> 76_527 = 0,4t <t ~ 4,68 phut.

Vay sau khoang 4,68 phut nhiét do cua vat s& gidm con 37 C.
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Ciu 24: Sb luong cua loai vi khudn A trong mot phong thi nghiém duogc tinh theo cong thirc
s(t) = S(O).Z’, trong do s(O) 1a sb luong vi khuén A4 lac ban dau, S(t) 1a sb luong vi khuén 4

c6 sau ¢ phit. Biét sau 3 phut thi sb luong vi khuan 4 13 625 nghin con. Hoi sau bao 1au, ké tir
lac ban dau, sd luong vi khuin A4 14 10 triéu con?

Loi giai

Sau 3 phut ta c6: s(3)=s5(0).2 =5(0)= sG) _ 78125.

2
Tai thoi diém ¢ sb lugng vi khudn 4 1a 10 triéu con nén ta co:
t
5(1)=s(0).2 e 2 = S0 o 10000000 s 1resy s,
S(O) 78125

Céu 25: Theo s6 liéu thuc té, dan s6 thé gigi nam 1950 1a 2560 triéu ngudi, con nam 1980 13 3040 triéu
ngudi. nguoi ta du doén dan sé thé gisi phu thude vao thoi gian t theo ham sé mii P(¢)=a.e”
véi a, b 1a hing s6 va d¢ bién thién cuia P(¢) theo thoi gian ty 1& thuén véi P(¢). Hay dy doan

dan sb thé gidi vao nam 2030.

Jﬂ Bi€u do gia tang dan so
[ 7000
6000

3000 / ~4—Series 1

—

2000

1000

Loi giai
=a.e" =2560 (1)
)= a.e”"* =3040 (2)

S6 dan tai thoi diém 7 =1950 la: R

1950)

S6 dan tai thoi diém ¢ =1980 la: R

1980

a.e” 3040 w19
51980 e =
ae” 2560 16

Lay (2) chia (1) vé theo vé ta duoc:

Page 11
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CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

1 11
©30b=In2=p =__1n_9(*)
16 307 16
19
Thay (*) vao (1) ta duge: a.e’ 6 = 2560 = g =200
eéS.InE
Vay dan s6 tai thoi diém ¢ = 2030 la: P gy = 4. "% ~ 4048 tricu ngudi.

Céu 26: Mot nguoi giri ngan hang 100 triéu déng theo hinh thire 13i kép ¢6 ki han 1a 12 thang véi 14i suat
x%/ nam(x>0). Sau 3 nam, ngudi d6 rit duoc ca gbe va 1ai la 119,1016 triéu dong. Tim x,
biét rang 13i suat khong thay ddi qua cac nim va ngudi d6 khong rit tién ra trong sudt qua trinh
guri.

Loi gii

3
Ta c6 cong thirc: 100.] 1+ —— | =119,1016 <> 1+——=1,06 <> —— = 0,06 <> x = 6.
100 100 100

Cau 27: Thiy B mudn xdy mdt can nha. Chi phi xdy nha hét 1 ti dong, hién nay thay B c6 700 tri¢u dong.
Vi khong mudn vay tién nén Thay B quyét dinh gui s tién 700 triéu dong vao ngan hang véi lai
sudt 12%/1 nam, tién 14i cua nam trudc duge cong vao tién gde ciia nam sau. Tuy nhién gia xay
dung ciing ting mdi nim 1% so v6i nam trudc. Hoi sau bao 1au Thay B s& tiét kiém du tién xay
nha? (két qua 14y gan dung dén 1 chir sb thap phan).

Loi giai
Goi V, 1a chi phi xdy dung sau n nam, 7, 1a tong sb tién thu duoc sau n nam.
Taco: V,=1ti
V. =11+1%) ti.

v, =1(141%).1%+1(1+1%) =1(1+1%)’ ti.

=V, =1(1+1%)" ti.

Ta c6: 700000000 = 0,7 ti
S tién thu duoc sau n nam: T =0, 7.(1 + 12%)" ti
Dé xdy dugc nha thi & ndm tht n thi s6 tién thiy Quynh thu duoc phai bang sd tién chi phi xay dung.
=T, =V, < 0,7(1+12%)" =1(1+1%)’.

& 1+12% ”_ ! <n=lo L~35
1+1% 0.7 Ei12% X

1+1% 2

Ciu 28: Trong cdy cdi c6 chat phong xa MC . Khao sat mot mau g ¢d, cac nha khoa hoc do duoc phong
xa ciia n6 bang 85% d6 phong xa ctia mau gd tuoi ciing loai. Xac dinh d¢ tudi cia mau gd cb
d6. Biét chu ki ban ra ciia '*C 1a T =5000 nam, d6 phong xa ciia chat phong xa tai thoi diém ¢

t

dugc cho boi cong thite H = H e ™

A= lnTZ 13 hang s6 phong xa.

v6i H, la d6 phong xa ban dau (tai thoi diém ¢=0);
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CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

Loi giai

Tir d6, ta c6 thé tinh duoc hang s6 phong xa: A = In2_ In2 1,39.10".
T 5000

Gi0 ta can tim thoi gian ¢ ma da troi qua tir thoi diém mau go c6 dugc sinh ra dén thoi diém hién
tai. B¢ tim thoi gian nay, ta st dung ty 1¢ phong xa gitra mau go c¢6 va mau go tuoi cung loai:

=0,85=¢" :>t=1no—’854
-1,39.10"

Vay do tudi cia mau gb cd d6 1a khoang 1169,2 nim .

~1169,2 nam.

==

Céau 29: Trén mdi chiée radio déu cé cac vach chia dé ngudi sir dung d& dang chon dung song radio can
tim. Biét rang vach chia & vi tri cach vach tan cing bén trai mot khoang d(cm) thi ing véi tan
s6 F =ka® (kHz) , trong d6 k va a 1a hai héng s6 dugc chon sao cho vach tan cung bén trai tng
vé6i tan sb 620kHz, vach tan cung bén phai img voi tan s6 1710kHz va hai vach nay cach nhau
20cm

92 £ 1] 00 104 108 MHz
750 1000 1200 1800 1710 kHz
10 12 14 16 18 MHz

ETE

a) Tinh k va a (tinh a chinh xac dén hang phan nghin)

b) Tim d(cm) biét ring vach d6 1a chuong trinh ca nhac ¢6 tan s6 1a F =1500kHz .

Loi giai
a)Khi d =0 thi F =620 vakhi d =20 thi F=1710,
_ k =620
T o6 1a oh i 620 = ka® k=620
a cO hé phuong tri & 1710 & .
P s 1710 = ka™ a’ =—— a:201710z1,052
620 \ 620
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CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

Vay k=620; a=1,052.
b) Chuong trinh ca nhac ¢6 tan sé 1a F =1500kHz , vay ta c6 phuong trinh:

1500 1500 1500

1500 = ka < a’ == d =log, — d =log, s, 0 17,43(cm).

Vay mudn mé t6i ngay chuong trinh ca nhac, ta chinh dén vach chia cach vach ban dau mot khoang

Cau 30:

l7,43(cm).

Mot ngudi guri tién vao ngan hang mot sb tién 1a 200.000.000 dong, ho dinh gui theo ki han n
nam véi 13i suat 1a 12% mot ndm; sau méi nam khong nhan 13i ma dé 13i nhap vén cho nam ké
tiép. Tim 7 nho nhat 13i nhan dugc hon 60.000.000 ddng.

Loi gidi

Ta c¢6 s6 tién 1di > 60.000.000 = sd tién 1di va vén >260.000.000.

Cau 31:

84 tién nhan duoc sau n ndm: 200.000.000x(1,12)"
Theo dé bai bai Ta co:
200.000.000x(1,12)" > 260.000.000 < 1,12" > 1,3 < n>2,31=>n=3.

Mot cong ty vira tung ra thi trudng san pham mdi va ho t6 chirc quang cdo trén truyén hinh mdi
ngiy. Mot nghién ctru thi trudng cho thiy, néu sau x quang cao dugc phat thi sé % ngudi xem

5 A \ 100 ~ ’ A 5 , ’ A + A A A
mua san pham la P(x) = 13200005 x > 0. Hay tinh s0 quang cdo dugc phat toi thiéu dé so

+49.¢™
nguoi mua dat hon 75%.
Loi giai
100

Taco: P(x)=———5—275< x 2333,

Cau 32:

1+49.¢7"0%

Khi mdt kim loai dugc lam nong dén 600°C, do bén kéo cta no giam di 50%. Sau khi kim loai
vuot qua ngudng 600°C, néu nhiét d6 kim loai ting thém 5°C thi do bén kéo cua nod giam di 35%
hién c6. Biét kim loai nay c6 do bén kéo 1a 280M Pa dudi 600°C va duge st dung trong viéc
xay dung cac 10 cong nghiép. Néu mirc an toan tbi thiéu do bén kéo ctia vat liéu nay 1a 38M Pa
, thi nhiét do an toan tdi da cua 106 cong nghiép bang bao nhiéu, tinh theo do Celsius?

Loi giai

O 600°C d6 bén kéo cua kim loai 1a 140MPa = DB (dat an phu nay dé gon tinh toan phia sau). Clr

Cau 33:

tang 5°C thi do bén kéo giam 35% DB con 65% DB
Sau n lan tang 5°C thi d6 bén kéo con (65%)" DB.

8 ~3,02.

65%) E

Theo dé (65%)" DB 238 = n<log
Do d6 nhiét do t6i da 1a 600°C + 3.5°C = 615°C.

Mot ngudi giri 150 triéu dong vao ngan hang theo thé thic 14i kép ky han 1 quy véi 1ai suét 1,65%
mot quy. Hoi sau bao 1au ngudi d6 ¢6 duoc it nhat 200 tridu dong ca von 13n 13i tir s von ban
dau?

Loi giai

Ta 6 s6 tién thu duoc sau t quy 1a 7 =150(1+1,65%) .

Theo dé bia ta c6: 7> 200 < 150(1+1,65%) =200 < (1+1,65%) >

[USHINN
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Cau 34:

CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

4 1
< log, (1+1,65%) >log, — <> t.log, (1+1,65%)>1 <> =176
& o) 2log, 3 trlog, ) log, (1+1,65%)

3

Suy ra sd quy t6i thiéu: =18 quy =4 nim 6 thang.

Thay Cu ¢6 500 triéu dong giri ngan hang ki han 3 thang voi 14i sudt 0,65% mot thang theo thé
thire 14i kép. Hoi sau tdi thiéu bao nhiéu quy giri tién vao ngan hang, thay Cu méi c6 sé tién 1ai
16n hon s6 tién gbc ban dau giri ngan hang, gia sir nguoi d6 khong rut 13i trong tit ca cac quy
dinh ki. (S6 quy guri 1a s6 nguyén)

Loi gidi

Ap dung cong thic P, =P, (1+ r)" ta co: B, =500000000 ddng, 1ai suat trong 1 ki han 1a:

r=3x0,65%=1,95%.

Sau n quy tong s tién (von va 1ai) thay Cu c6 dugc 1a: P, = B, (1+r)"

Suy ra tong s tién 13i c6 duoc sau n quy la: P -P,.

Cantimndé P,-P,>P < RB(1+r) -B>PF < (1+r) >2.

< n>log,, 2o n>log, o, 2~35,89236.

Vay sau 36 quy (ttc 1a 9 nim) thay Cu s& c¢6 sb tién 13i 10n hon sé tién gbc ban dau giri ngan hang.

Cau 35:

Két qua théng ké cho biét ¢ thoi diém nam 2013 dan sé Viét Nam 1a 90 triéu ngudi, toc do ting
dan 6 1a 1,1% / nam. Néu muc tang dan s6 6n dinh nhu vay thi dan s6 Viét Nam sé& gép doi (dat
ngudng 180 tri€u ) vao ndm nao?

Loi giai

Dan s0 thé gidi dugc udce tinh theo cong thirc S = 4.e™, trong d6 A4 1a dan so ctia nam lay lam moc

Cau 36:

Cau 37:

tinh, S 13 dan s6 sau # nam, i 1a ti 1¢ ting dan s6 hang nam.
Theo d bai ta co: S = Ae" < 180=90e""" < n=63.01338005.
Vay sau khoang hon 63 nam thi dan s6 Viét Nam dat ngudng 180 triéu hay vao khoang nim
2077 .
Mot nghién ctru cho théy mot nhom hoc sinh dugce xem cung mot danh sach cac loai dong vat va
duoc kiém tra lai xem ho nhé duge bao nhiéu % mdi thang. Sau ¢ thang, kha ning nhd trung
binh ctia nhém hoc sinh tinh theo cong thic M (1)=75-201n(¢+1),7>0(don vi % ). Hoi sau
khoang bao lau thi s6 hoc sinh nhé duge danh sach do6 1a dudi 10% .

Loi gidi
Tacod 75-20In(r+1)<10 < In(r+1) > 3,25 <+ > 24,79 . Khodng 25 thang.

Pau nam 2016, anh Hung ¢ xe cong nong tri gia 100 triéu dong. Biét mdi thang thi xe cong
néng hao mon mét 0,4% gié tri, dong thoi 1am ra dugc 6 triéu dong (sé tién 1am ra mdi théang
1a khong d6i). Hoi sau mot nam, tong so tién (bao gdm gia tién xe cong ndng va tong sb tién anh
Hung lam ra) anh Hung c¢6 1a bao nhiéu?

Loi giai
Sau mot nam sb tién anh Hung lam ra 13 6.12 = 72 triéu dong.
Sau mot ndm gia tri xe cong nong con 100(1-0,4%)" ~ 95,3042 triéu dong.

Viy sau mot nam sd tién anh Hung c6 13 167,3042 triéu dong.
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CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

Mot nguoi giri tiét kiém ngan hang, mdi thang gui 1 triéu dong, véi 13i suat kép 1% trén thang.
Guri duoc hai nam 3 thang nguoi d6 ¢ cong viée nén di rat toan bo gde va 13i vé. S tién ngudi
d6 duoc rat 1a bao nhiéu?

Loi giai

Phwong phap: Quy bai toan vé tinh tong cAp s6 nhan, roi 4p dung cong thire tinh tong cap sb nhan:

Cau 39:

Cau 40:

Cau 41:

Day u;u,;us;...;u, duge goila 1 CSN c6 cong boi g néu: u, =u, g .

n

l—g
l-¢g '

Tong n so hang dau tién: S, =u, +u, +...+u, =u,

+ Ap dung cong thirc tinh tong ctia cip sd nhan.

Cich giai: + Goi s6 tién ngudi d6 guri hang thang 1a a =1 triéu.
+ Pau thang 1: ngudi d6 ¢ a.

Cudi thang 1: ngudi d6 ¢6 a.(1+0,01)=a.1,01.

+ Pau thang 2 nguoi d6 co: a+a.1,01.

Cudi thang 2 ngudi dé c6: 1,01(a+a.1,01)=a(1,01+1,01°).

+ Péu thang 3 nguoi d6 co: a(1+1,01+1,012) .

Cudi thang 3 ngudi d6 c6: a(1+1,01+1,01°).1,01=a(1+1,01° +1,01°).

+ Dén cudi thang thir 27 nguoi d6 ¢6: a(1+1,01+1,01* +...+1,017).

Ta can tinh tong: a(1+1,01+1,01* +...+1,017)

1-1,017

Ap dung cong thirc cip sd nhan trén véi cong boi 1a 1,01 ta dugce = 100.(1,0127 —l)

triéu dong.
Mot t& “siéu gidy” day 0,1mm c6 thé gap dugc vo han 1an. Hoi sau bao nhiéu 1an gip thi to gidy
nay dung mit tring. Biét khoang cach tir trai dat dén mat tring 1a 384000km .

Loi gidi
Goi n 14 s6 1an gap thoa yéu cau bai toan.
Ta c6 1km =10°mm ; Theo bai ra ta co: 0,1.2" =384000.10° = n ~ 41,804 .
Vay, sau 42 1an gip thi to gidy dung mit trang.
Ong Toan giri 50 triéu dong vao ngan hang ngan hang ACB theo thé thire 14i kép ( dén ky han
ma nguoi giri khong rit 13i ra thi tién 13i dugc tinh vao von cta ky ké tiép) vai 1ai suat 14 % mot
nim. Hoi sau hai nim ong Toan thu dugc ca von 1an 14i bao nhiéu (Gia st 13i suat khong thay
d6i)?

Loi gidi
Ap dung cong thire tinh 13i kép, sau hai nam 6ng Toan thu dugc ca von 1an 13i 1a.

50(140,14)" = 64,98 (triu déng).

Ong Quang cho 6ng Teo vay 1 ti ddng voi lai sudt hang thang 1a 0,5% theo hinh thuc tién 14i
hang thang duoc cong vao tién gbe cho thang ké tiép. Sau 2 nam, 6ng Téo tra cho dng Quang ca
goc lan 1ai. Hoi s6 tién 6ng Teo can trd 1a bao nhi€éu dong? (Lay lam tron dén hang nghin).
. Page 16
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Cau 42:

Cau 43:

CHUYEN DE VI - TOAN - 11 — HAM SO MU - HAM SO LOGARIT
Loi giai
Téng s6 tién ong Téo cAn tra sau 24 thang 1a: B, =1(1+0,5%)™* ~1.127.160.000 (ddng).
Mot nguoi giri 15 tridu dong vao ngan hang theo thé thirc 14i kép ky han mot quy véi 1di sut
1,65% mot quy. Hoi sau bao lau ngudi d6 ¢6 dugce it nhat 20 triéu dong (ca von 14n 1di) tir s6

vbn ban dau? (Gia sir 14i suat khong thay doi).
Loi giai

S tién ciia nguoi 4y sau n ky hanla 7 = 15(1 + 1{55) .

. ' 1’ n 4
Theo dé bai, ta co 15(1+ 155] >20c:>n>log1 1’65§z17,56.

100

Gié tri con lai ciia mot chiée xe theo thoi gian khéu hao ¢ duoc xéac dinh boi cong thic:

V() =15000e """, trong d6 ¥ (¢) dugc tinh bing USD va ¢ dugc tinh bing nam. Hoi sau bao lau

Cau 44:

Cau 45:

Cau 46:

gia trj con lai ctia chiéc xe chi 1a 5000 USD gan nhat v6i s6 ndo sau day?

Loi giai
Vit Vit Vit
V(t)ZISOOOe—O,ISZ‘ @e—O,ISZ‘ — ( ) @_O,lst:h,l ( ) @t:_gln ( ) )
15000 15000 3 15000
20 5000
Thay ¥ (¢)=5000 ta duoc t=——1In (—j ~ 7,324 nam.
3 15000

Biét rang nam 2001, dan s6 Viét Nam 1a 78.685.800 ngudi va ti 18 ting dan sé nim d6 1a 1,7%
. Cho biét su ting dan sé dugc ude tinh theo cong thire S = A.e™ (trong d6 A : 1a dan s6 ciia nim
ldy 1am mdc tinh, S 13 s6 dan sau N nam, » 1a ti 1¢ ting dan s6 hang ndm). Néu dan s van ting
v6i ti 1€ nhu vay thi dén nim nao dan s6 nudc ta & mic 120 triéu nguoi.

Loi gidi
Ta c6: 78685800.¢" """ =120000000 < N ~ 24,8 (nim).
Do d6, téi nam 2026 thi dan sd nudce ta dat mire 120 triéu nguoi.
Huyén A ¢6 300 nghin ngudi. V&i muc ting dan s6 binh quéan 1,2% /ndm thi sau 7 nam dan sd
s& vuot 1én 330 nghin ngudi. Hoi 7 nho nhat bang bao nhiéu?

Loi gidi

S6 dan cua huyén 4 sau » namla x = 300.000(1+0,012)" .

& 300.000(1+0,012)" >330.000 < 1> log, ,, % =n>17,99.

Nén 7 nho nhat bang 8 nam.

Mot chu ho kinh doanh ¢6 32 phong tro cho thué. Biét gia cho thué mdi thang 1a 2.000.0004 /1
phong tro, thi khéng c6 phong trong. Néu cir ting gia mdi phong tro 1én 200.0004 / 1 thang, thi

Page 17
Swu tdm va bién soan



Cau 47:

Cau 48:

Cau 49:

CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

s& ¢6 2 phong bi bo tréng. Hoi chit ho kinh doanh s& cho thué voi gia 1a bao nhiéu dé c6 thu nhap
mdi thang cao nhét?
Loi giai
Goi n, (neN) la sd lan tang gia.
Ham thu nhap cua thang: f (n)=(2000000+7.200000)(32-n.2).

=—4000001° + 24000007 + 64000000 13 ham bac 2 theo n,cé hé sd a<0.

Viy f(n) dat gid trj 16n nhét khi n =~ 200000 __5

2.(~400000)
*£(3)=67.600.000
. () }:f(3)>f(0).
1(0) = 64.000.000
Vay chu ho s€ cho thué véi gia 2.000.000 +3*200.000 = 2.600.0004 .

Mot nguoi guri tiet kiém véi 131 suat 6%/nam va 1ai hang ndm dugce nhap vao von. Hoéi sau bao
nhiéu ndm, ngudi d6 thu dugce so tién gap ba so tién ban dau?
Loi gidi

Goi 6 tién giri ban dau 1a P. Sau n ndm, s6 tién thu dugc la: P, = P(1+0,06)" = P(1,06)".

Dé P, =3P thi phdico (1,06)" =3. Do dé n=log, ,,3~18,85.
Vi n 14 s6 tu nhien nén ta chon n =19.

Mot ngudi giri goi tiét kiém linh hoat ctia ngan hang cho con véi s6 tién 1a 500000000 VND, 14i
sudt 7%/mam. Biét rang nguoi 4y khong 1ay 13i hang nim theo dinh ky s6 tiét kiém. Hoi sau 18
nam, sb tién ngudi 4y nhan vé 1a bao nhiéu? (Biét rang, theo dinh ki rit tién hang nam, néu khong
lay 14i thi s6 tién s& duoc nhap vao thanh tién gdc va so tiét kiém s& chuyén thanh ki han 1 nim
tiép theo).

Loi giai
Goi a 1a sd tién gui vao hang thang giri vao ngan hang.
x 1a 14i sudt ngan hang.
n 12 s6 nam gi.
Sau nam 1 thi s6 tién 1a:a + ax = a(x +1).
Sau ndm 2: a(x+1)+a(x+1)x = a(x+1)(x+1) = a(x+1)2.
Sau ndm 3: a(x+l)2 +a(x+l)2 X= a(x+l)2 (x+l) = a(x+1)3.
Sau nim 4: a(x+1)3 +a(x+1)3 x= a(x+1)3(x+1) =a(x+1)4.
Sau n ném,sé tién ca géc 1an 14i 1a: a(x + 1)" .
Vay sau 18 nam, so tién nguoi y nhan duoc la: 500.000.000(0, 07+ 1)18 =1,689,966,000 VND.
Mot cira hang ban 1¢ phan mém soan théo cong thirc toan hoc MathType véi gia 1a 10USD. Véi
gi4 ban nay, cira hang chi ban duoc khoang 25 san pham. Cira hang du dinh s& giam gia ban, udc
tinh cir mdi 1an giam gia ban di 2 USD thi s6 san pham ban duoc ting thém 40 san pham. Xac
dinh gid ban dé ctra hang thu duoc 1gi nhuan l6n nhét, biét réng gia mua vé ctia mot san phém la
5USD.

Loi giai
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Cau 50:

CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

Goi x 1a gia giam trén mot san pham, khi d6 s& ban thém dugc 20x san pham.
Vay loi nhuan thu duoc béng:

15)2 3125 _3125
16 ~ 16

L(x)=(25+20x)(10—x—5) =—20x> + 75x +125 = —2o[x—§

3125

. 15 .
Loi nhuan to1 da thu duoc la =195,3125USD khi x = ry hay gia ban mét san pham la

10—%5:8,125 USD.

Sau 15 nam ra truong, thay A da tiét kiém duoc cho minh sb tién 300 tri¢u dong, thay du dinh
s& diing s6 tién d6 dé mua mot cin nha. Nhung hién nay dé mua duogc cin nha vira ¥, thiy A ciing
can phai c6 600 triéu dong. R4t may mot hoc tro cii cua thdy sau khi ra truong cong tac di lap
gia dinh va mua nha & thanh phd nén dong y dé thay Hop ¢ lai cin nha ciia minh trong khoang
thoi gian t6i da 10 nam, dong thoi chi ban lai can nha khi trong khoang thoi gian d6 thay A giao
du sb tién 600 triéu dong. Sau khi tinh toan thay quyét dinh giri toan bo s tién 300 triéu dong
vao ngan hang véi 13i suit 8,1%/nam va li hang nim nhap vao von. Hoi phai mat thoi gian t6i
thiéu bao nhiéu nim nira thdy A méi mua dugc cin nha nay.
Loi giai

Ap dung cong thuc 13i kép ta co:

Cau 51:

Ciu 52:

P =P

n 0

(1+ r)” < 600=300(1+ 8,1%)” < n=log g, 2~8,699.Chon n=9.
Phai mat thoi gian tdi thiéu 9 nim nita thly A mdi mua duoc cin nha nay.
S6 lugng ctia mét loai vi khuén sau ¢ (gio) duoc xap xi boi dang thie O(7)=Q,.e*"™, trong d6
Q, 1a s6 lugng vi khuan ban dau. Néu sb luong vi khuan ban dau 1a 5000 con thi sau bao nhiéu
gi®, s6 lugng vi khuan co 100.000 con?

Loi giai
Tir gia thiét ta suy ra Q(l‘) =5000.""" . Bé s6 lugng vi khuan 1a 100.000 con thi.

O(t)=5000""" =100.000 _ o5 _ 5 ,__ 1
0.195

In20~15.36(h).

Mot tinh 4 dua ra nghi quyét vé giam bién ché can bd cong chirc, vién chic huong luong tir ngan
sach nha nudc trong giai doan 2015—2021 (6 nam) 1a 10,6% so vé6i s6 lwong hién c6 nim 2015

theo phuong thirc “ra 2 vao 1” (ttrc 1a khi giam d6i tugng hudng luong tir ngan sach nha nudc 2

nguoi thi duoc tuyén méi 1 nguoi). Gia sir ti 1& giam va tuyén dung méi hang nim so véi nim
truée d6 1a nhu nhau. Tinh ti 1& tuyén dung méi hang nam (1am tron dén 0,01% ).

Loi giai

Goi x (x IS N*) 14 s6 can bd cong churc tinh 4 nam 2015.

Goi r lati I¢ giam hang nam.
S6 nguoi1 mat viéc nam tha nhat la: x-r.

SO nguoi con lai sau nam thir nhat 1a: x—x-r = x(l - r) .
Tuong tu, s6 nguoi mat viéc sau nam thi hai la: x(l - r)r .

S0 ngudi con lai sau ndm th hai la: x(1-7)—x(1-r)-r=x(1- r)2 .

Page 19
Swu tdm va bién soan



Cau 53:

Cau 54:

Cau 55:

Cau 56:

CHUYEN DE VI - TOAN — 11 — HAM SO MU — HAM SO LOGARIT
= S6 ngudi mét viée sau nam thir sau 1a: x(1-7) 7.
Téng s6 nguoi mat viee 1a: x-r+x-(1=r)-r4+x-(1=r) -r+.4x-(1-r) -r =10,6%x.
o r+(1=r)r+(1=r) r+..+(1-r) r=0,106.
r1-(1-r)']
T

Vi ti 18 giam hang ndm bang véi ti 18 tuyén dung méi nén ti 1& tuyén dung méi hang nam 1a
1,85%.

=0,106 = r~0,0185.

Gia st ti 18 lam phét ctia Viét Nam trong 10 nim qua 1a 5%. Hoi néu nam 2007, gia xang 1a
12000 VND/lit . Hoi nam 2016 gia tién xang 1 bao nhiéu tién mat lit.
Loi giai
Gia xang nam 2008 1a 12000 (1+0,05).
Gia xang nam 2009 la 12000(1+0,05)".

Gi4 xang nam 2016 1a 12000(1+0,05)” ~18615,94 VND/lit.

Pé dau tu dy an trong rau sach theo cong nghé mdi, ong An di 1am hop dong xin vay vén ngan
hang voi s tién 800 tridu dong voi 1ai sudt x% / ndm , diéu kién kém theo cta hop dong 1a sd
tién 13i thang trudc s& dugc tinh 1am von dé sinh 13i cho thang sau. Sau hai nim thanh cong véi
dy 4n rau sach ctia minh, 6ng An da thanh toan hop dong ngan hang s6 tién 1a 1.058 triéu dong.
Hoi 13i suat trong hop dong giita dng An va ngan hang 1a bao nhiéu?

Loi giai

Cong thic tinh tién vay lai kép 7, =a(l+x)" .

n

Trong d6 a: sO tién vay ban dau, x: 13i suat x%/nam, n:so6nam = x == —1.

a
/1
Vay x = ig -1=0,15 tac1a 15% / nam .
800

Phén tich mot mau gd tir mot cong trinh kién trac cd, ngudi ta thay luong cacbon 14 con lai trong
g6 1 65,21 (%). Hiy xéac dinh nién dai ctia cong trinh kién tric do.
Loi giai
t

1]5750

Theo dé, ta co: 65,21% = 100.[5 =t =3547 nam.

S6 san pham cua mot hiang dau DVD san suit dugc trong 1 ngay 1a gia tri ciia ham sb:
2 1
f(m,n)= m?n?, trong d6 12 m s6 luong nhan vién va n 1a sb luong lao dong chinh. Mdi ngay
hang phai san xuit dugc it nhat 40 san pham dé dap ung nhu cdu khach hang. Biét rang mdi
ngay hang do phai tra luong cho mét nhan vién la 6 USD va cho mdt lao dong chinh la 24 USD.
Tim gi4 tri nho nhét chi phi trong 1 ngdy ctia hang san xuét nay.
Loi giai
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CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

Vi mdi ngay hang phai san xuit dugc it nhat 40 san pham nén

Cau 57:

Cau 58:

Cau 59:

Cau 60:

2 1
f(m,n)>40 < m?.n3 >40 < m’>.n>40". Chi phi phai tra trong 1 ngay cua hang 1a

6m +24n :6(m+4n):6(%+%+4nj26.3.3/%-%-4n = 18m*n >183/40° =18.40 = 720.

Hién tai dan s6 & Ha Noi 1a 7,55 triéu ngudi véi toe do ting dan sé 2% mot nim va dan sd
Thanh phé H6 Chi Minh 1a 8,15 triéu ngudi voi toc do ting dan sb 1,5% mot nam. Hoi it nhét
sau bao nhiéu nam nira thi s6 dan Ha Noi vuot s dan Thanh phé H6 Chi Minh.

Loi giai
86 dan cua Ha Noi sau n nam 1a X, =7,55(1+0,02)" =7,55.(1,02)".
86 dan cua thanh phd HO Chi Minh sau 7 nam 1a X, =8,15(1+0,015)" =8,15.(1,015)".

M

X, >X,=7,55.(1,02)" >8,15.(1.015)" = L 02 >8’15:>n>10g]02 8151 15,56,
1,015) = 7,55 s \ 7,55

Viy sau it nhat 16 nam.
Mot cong ty bat dong san co 150 cin ho cho thué, biét rang néu cho thué mdi cin ho voi gia 2
triéu ddong mot thang thi moi can hd déu c6 nguoi thué va ctr mdi 1an ting gia cho thué mdi cin
ho thém 100.00 déng mdi thang thi c6 thém 5 cin ho bi bo tréng. Hoéi mudn c6 thu nhap cao nhét,
cong ty d6 phai cho thué mdi cin hd bao nhiéu déng mot thang?

Loi giai
S tién thué can ho: y= (150 — 5x)(2.000.000 + IO0.000x) (xeN).
y'=-1.000.000x +5.000.000 =0 < x=35.
Vay y,.. =2.500.000 < x=5.
Trong nong nghiép béo hoa dau duoc dung lam phan bon, né rit tét cho cay trong. Méi day cac
nha khoa hoc Viét Nam da phat hién ra béo hoa dau co thé dung dé chiét xuét ra chat co tac dung
kich thich hé mién dich va hd trg diéu trj bénh ung thu. Béo hoa dau dugc tha nudi trén mat nudc.
Mot nguoi da tha mot luong beéo hoa dau chiém 4% dién tich mat ho. Biét réng cu sau dung mot
tudn béo phat trién thanh 3 14n s luong da cd va téc do phat trién ciia béo ¢ moi thoi diém nhur
nhau. Sau bao nhiéu ngay béo sé& vira phu kin mat ho?

Loi giai
Theo dé bai sb luong béo ban dau 0,04 dién tich mat ho.
Sau 7 ngay s6 luong béo 1a 0,04x3" dién tich mit hd.

Sau 14 ngay sb lugng béo 1a 0,04 x3? dién tich mit ho.

Sau 7xn ngay sb lugng béo 13 0,04 x3" dién tich mit ho.
Pé béo phit kin mat ho thi 0,04x3" =1 3" =25 < n =log, 25.
Viay sau 7xlog, 25 ngay thi béo vira phu kin mit ho.

Cuong d mot tréin dong dat M (richter) duoc cho béi cong thire M =log A—log A4,, véi A4 1a

bién d rung chin t6i da va 4, 1a mot bién do chuan (hang s6). Pau thé ky 20, mot tran dong dat
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Cau 61:

Cau 62:

Cau 63:

CHUYEN PE VI — TOAN — 11 — HAM SO MU — HAM SO LOGARIT

& San Francisco c6 cudong do 8.3 do richter. Trong ciing nim do, tran dong dat khac & Nam My
c6 bién d6 manh hon gép 4 1an. Cuong d6 cua tran dong dat & Nam My 1a bao nhiéu?
Loi giai

M, = log% =8,3= 4, =10".4,.

[

A 44 4.10%° 4
M, =log=—2=1o L=1o 0
2 gA g y g

[ o [

=log(4.10%*)=8,3+log4 ~8,9.

SO lwgng cua mot so loai vi khuén sau ¢ (gi®) dugce xap xi bdi dang thac Q= Q .

, trong do
Q, 1a s6 lugng vi khuan ban dau. Néu s6 lugng vi khuan ban dau 1a 5000 con thi sau bao lau c6
100 000 con?

Loi giai
0 =0,e"""" =100000 = 5000 = =15,36.

Mot ngudi quan sat mot dam béo phat trién trén miat ho thi thay c sau mot gior thi dién tich cua
dam béo 16n gép 10 1an dién tich dam beo trudc do, voi tée do tang khong dbi thi sau 9 gid dam
béo 4y phu kin mat hd. Hoi sau bao nhiéu gio thi ddm beéo ay phu kin mot phan ba mit ho?

Loi gidi
Goi a dién tich ban dau ctia dam beo.

Sau mot gio di¢n tich ddm beo la a, =10a ; Sau n gio dién tich ddm beéo 1a a, =a.10".

Sau 9 gio dign tich ddm béo 1a a, = a. 10° =S ; (S) 1a dién tich cia mit ho.
Ta c6 dam béo ay phu kin mot phan ba mat hd

9 ? ’
S _ a.10 =a.10" 10" :%@nzlog%=9—log3

3

Cho mét chat Uranium phong xa c6 ti 1& phong xa hing ngay 1a —0,4% tic 1a khdi luong ctia né
giam 0,4% moi ngay. Khéi luong ciia chit d6 sau n ngay duoc tinh theo cong thirc M = M o
trong d6 M, la khdi luong ngay dau, i 1a ti 1é phong xa hang ngay. Hoi sau 50 ngay phong xa,
30 gam chat d6 s& con lai bao nhiéu?

Loi giai
Ap dung cong thitc M =M .e" tadugc M =30.e""" ~24,5619(g).
Cich khac: Khdi lugng Uranium giam timg ngay 0,4% nén:

Sau ngay tht nhat lwong Uranium con: 30 — 30.% = 30[1 —ij (g).

2
Sau ngay thi hai lugng Uranium con: 30{ 1-—— | -30[ 1-— | % _30[1-—2_| ().
1000 1000 ) 1000

50
Sau ngay thr 50 lugng Uranium con: 30(1 —ﬁj ~ 24,5520 (g).

(Cong thirc dau tinh khdi lugng giam lién tuc, cach 2 tinh theo kiéu 1ai kép (tirc c6 “ki han”).
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Cau l:

Cau 2:

| CHUONG |

CHUYEN PE VII - TOAN — 11 — PAO HAM

PAO HAM

BAI TOAN THUC TE LIEN QUAN PEN PAO HAM

Cho chuyén dong thang xac dinh bai phuong trinh s =¢> +7+ 5, trong d6 ¢ 1a thoi gian (s),s 1a
quing duong di duoc (m ). Tinh van tdc tirc thoi cta xe tai thoi diém =3,
Loi giai

Goi At 1a s gia ctia bién s6 tai £ =3.
As=B+At) +B+At)+5-(3"+3+5)
=9+ 6At+At" +3+At+5-9-3-5.

=TAt + At.

£=7+At.
At

v(3)=s'3) = m% ~7 (m/s).

Tong chi phi dé san xudt ra O san pham 1a: C(Q) =30’ —0* +30+100.Chi phi bién dugc xac
dinh boi ham s6 C'(Q). Tinh C'(8)
Loi giai
Goi AQ 12 s6 gia ciia bién sd tai 0 =8.
Ta co: AC =3(8+AQ)’ —(8+AQ)* +3(8+AQ)+100—(3.8° —8* +3.8+100)
=3(8 +3.82A0+3.8.A0° + AQ’)— (8" +16A0 + AQ*) + 24 +3A0 +100— (3.8’ — 8> + 3.8 +100)
=576A0 +72AQ" +3AQ° —16A0 — AQ” +3A0
=563A0 +71AQ” +3AQ0’

% =563+ 71A0 +3A0°

lim £ =563.
AQ—0 AQ

C'(8)=563
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Cau 3:

Cau 4:

Cau 5:

CHUYEN PE VII - TOAN — 11 — PAO HAM

Mot vét chuyén dong theo quy luat s(¢)=6¢> -2 véi t(gidy) la khodng thoi gian tinh tir luc
vat bat ddu chuyén dong va s (mét) 1a quing duong vat di dugc trong thoi gian d6. Hoi trong
khoang 5 gidy ké tir ltic vat bat dau chuyén dong van tc 16n nhit cta vét 1a bao nhiéu?

Loi giai

Goi At lasd gia cua bién sb tai t,
As = 6(t, + At)’ =2(t, + At)’ —(6t,> = 2t,")
=6(t, +2t,At + A*) = 2(t,> +31,° At + 3t AL* + AL) — (61, —21,°).

=12t,At + 6At* —61,° At — 6t,At* — AL

%: 121, + 6Ar — 61,> — 61,At — At” .

v(ty) =5'(t,) = lim % = lim (121, + 6At - 6t,” —6t,At—At*) =12t,—6t,> (m/s).

Van tdc cia vat 1a: v(z,) = s'(1,) = 61,2 +121, =—6(1, — 1)’ +6 < 6, d4u bang khi 7, =1.
Van toc 16n nhat cua vat1a 6 m/s.

Mot binh nudi cdy vi sinh vat dugc giit & nhiét d6 0°C . Tai thoi diém ¢ = 0(s) nguoi ta cung cap
nhiét cho no. Nhiét do tang 1én va duoc ude tinh boi ham sb y = f(t) =" +t+ l(°C) (f(l) la
nhiét o cuia binh nuoi céy & thoi diém t) . Hay tinh tde do tang cua binh tai thoi diém ¢ = 5(s) .

Loi giai
Goi At 1a sb gia ctia bién sb tai t
Ay =((ty + At +(t, + A +1) = (3 +1, +1)
=t + 2 A+ A+t + A +1—17 —t, 1.

=2t,At+At* + At

Ly 2t + At +1.
At

o AV _ 0
f(to)—l}Lr})E—l}g})(2to+At+l)—2to+1( C/s).

Tbc do tang nhiét tai thoi diém ¢ =5(s) 1a f'(5)=2.5+1=11("C/s).
Hai chit diém P va O c6 dd thi chuyén dong nhu hinh v&. Ta goi Vp VA Vv, lan luot 1a van toc

tai thoi di€m hai chat diém P va O gap nhau lan dau tién. Hay so sanh v, va v, .
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Ciu 6:

CHUYEN PE VII - TOAN — 11 — PAO HAM

A 4

Loi giai
Got S, va S, 1an luot 12 quang dudng di duoc cia hai chat diém P va Q.
Theo hinh v&, hai chat diém P va Q gip nhau lan dau tién tai 2 < ty,<3.Ta thay:
+ Tiép tuyén ctia d thi cua chat diém P tai f la dd thi cua P ¢ hé s gocla S, '(tO) =tana .
+ Tiép tuyén cuia d0 thi ctia chat diém Q tai ¢, 1a d6 thi ciia Q c6 hé s goc 1a S,,'(¢,) =tan 8.

RG rang tana < tan B nén S,'(1,) < S, '(4)) hay vp (1)) <vy (1)

>
3

Trong mdt trd choi dién tir, may bay xuét hién & goc trai man hinh rdi bay sang phai theo quy

1 . . . X 1 « X ~ A o < \ r :

dao (C) la do thi cia ham s6 y=-1 ——,(x > O) . Biét rang tén ltra dugc ban ra tir may bay tai
X

mét diém thuge (C) s& bay theo phuong tiép tuyén cua (C) tai diém d6. Tim hoanh do x, thudc

(C) sao cho tén lira bin ra tir d6 s bén tring muc tiéu ¢ trén man hinh c6 toa do (4,0).

Véi x, >0 tuy y, taco
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Cau 7:

CHUYEN PE VII - TOAN — 11 — PAO HAM

o)t L) (5 ll(llj

) ) . 1
= lim = lim =11m—=—2.
x> X—X, x> X—X, XX XX, (x - X, ) =x0 XX, X,

Vay phuong trinh tiép tuyén tai diém x, 1a y = f"(x, )(x—%o )+ ¥y =L2(x—x0)—l—i.

X, Xy
. A » 1 1 X, =—1+ \/g

Vi tiép tuyen di qua diém (4,0) nén —2(4 —xo)—l—— 0|’ .

Péi chibu véi didu kién x, > 0, khi d6 ta dugc x, =—1++/5.

Nguoi ta xdy mot cong chao hinh Parabol biét khoang cach giita hai diém 4 va B dudi chan

cong 1a 40m , chiéu cao tir dinh cong dén mat dat 1a 24m . Do dbc t6i da ctia cong gan nhit voi

két qua nao sau day? (D6 ddc cua cong tai mot diém duoc xac dinh bai goc gitta phuong tiép xtc

v6i bé mit Parabol va phuong ngang).

Bé doctai P

24m

B
/ 20m 20m \

Loi giai
Chon h¢ truc toa do0 Oxy nhu hinh v€. Vi O 1a trung diém cta 4B, tia Ox trung vai tia OA4,
C la dinh cuda Parbol, tia Oy trung véi tia OC .

B B
/-20 0 :0\ X

Goi Parabol c6 dang (P):y =ax’ +c¢(a<0).

Do (P) di qua cac diém 4(20;0);C(0;24) nén ta c6 hé:

20°a+c=0 a=——
<~
c=24

Vay Parabol c6 phuong trinh (P):y = —%xz +24.

Hé s6 goc k cua tiép tuyén tai mot diém bat ki ctia Parabol xac dinh d6 doc cta Parbol.
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Cau 8:

CHUYEN PE VII - TOAN — 11 — PAO HAM
, 3
Taco: k=——x, -20<x<20.
25

Si.20=2.
25

5

3

Do d6: |k| =‘—2 X

. . : 12 e
Vay d0 doc 16n nhat 1a o véi tana =?:> o ~67°23'. Khidd o ~67°23".
Mot doanh nghiép san xudt hang hoa. Biét tong chi phi san xuat x don vi san pham la:
C (x) =2x" —3x” +400x + 5000 (nghin dong). Tong s6 tién thu duge khi ban x don vi san pham

d61a: R(x)=4000x—33x" (nghin dong). San luong tbi uru va doanh thu lac d6 ctia doanh nghiép

tuong ng la
Loi gidi

-Piéukién: x>0,xeN.

- Doanh nhiép thu dugc 191 nhuén la:
P(x)=R(x)-C(x)=(4000x-33x*)~(2x* -3x” +400x +5000)
=-2x" —30x” +3600x — 5000

- Loi nhuén bién la: P'(x) =—6x> —60x+3600.

- Loi nhuén toi da dat dwoc tai mot trong cac diém x, ma P'(x,)=0.

, x =-30 (loai)
P (x) =0=]
x =20 (Thoa man)

- Ta c6 bang xét dau cia P'(x):

P'(x) + 0 -

- Tir bang xét ddu cuia P'(x) ta co:

Khi x <20 thi P'(x)>0 nén néu tiép tuc san xuét thi loi nhuan tang.
Khi x>20 thi P'(x)>0 nén néu tiép tuc san xudt thi loi nhuan giam.
Vay mtc san luong t6i uu 1a 20

Doanh thu ltic d6 1a: P(20)=39000 nghin dong hay 39 triéu dong.

Mot chuyén dong theo qui luat 1a s = —%f +3t* +20 voi t gidy 1a khoang thoi gian tinh tir
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Cau 10:

Cau 11:

CHUYEN PE VII - TOAN — 11 — PAO HAM

khi vat bt dauu chuyén dong va s ( mét) 1a quing dudng vat di chuyén duogc trong khoang thoi
gian d6. Quang dudng vat di dugc bét dau tir lac vat chuyén dong t6i thoi diém vat dat duge van
téc 10n nhat bang

Loi giai

s :—lﬁ +3t2+20
2
_3 )
WD) =s'() =1 +61

v(t)=S'(t)=_73(t2—4t+4—4) =_73[(z—2)2 —4}:_73(t—2)2+6£6

Vay van toc dat duge gid tri 1on nhét tai thoi diém ¢=2(s).

Khi d6 quang duong vat di dugc la:s =s(2) =—-4+12+20=28(m).

Mot con lc 10 xo chuyén dong diéu hoa theo phuong ngang trén mat phang khong ma sat, co
phuong trinh chuyén dong x = 2cos(m‘ —%) —5, trong d6 ¢ tinh bang gidy (s) va x tinh bing
centimet (cm). Tim thoi diém ma van tdc tire thoi cua con ldc 16 xo bang 0?

Loi giai

A J4 , o < ' . Vi
Van toc tire thoi cua con lac: v(t) =x'=-2rx s1n(m —?J .

v(t):0<:> —27rsin(ﬂ't—§)=O<:>sin(7rt—%j=0<:>m—§=kﬂ; (keZ)

<:>t=§+k; (keZ).

Mot vat chuyén dong trong 1 gio v6i van toc v phu thude vao thoi gian ¢ ¢ dd thi van tdc nhu
hinh bén. Trong khoang thoi gian 1 gio ké tir khi bat dau chuyén dong, d thi d6 1a mot phan cua

1 o, L. , Y ST
duong parabol c6 dinh 7 (5; 8) va truc doi xing song song véi truc tung. Tinh gia toc cua vat luc

£=0,25(h)

¥y

Loi giai

Goi v(t) =pt+qt+r di qua 0(0;0); I(%;S) va M(I;O) ta c6 hé phuong trinh
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CHUYEN PE VII - TOAN — 11 — PAO HAM

r=0 =0
1 1 A 2
p+q+r=0 p==32

Gia toc vatla a =v'(t) =641 +32
Lic ¢=0,25(h) thi gia téc 1a a =16(km/h’).
B3
Cau 12: Vi tri cua mot vat chuyén dong théng duogc cho boi phuong trinh: s = f (t) = -6t +9¢, trong

d6 ¢ tinh bang gidy va s tinh bang mét.
a) Tinh vén toc cua vat tai cac thoi diém 7 =2 gidy va ¢ =4 gidy.

b) Tai nhitng thoi diém nao vét dimg yén?
¢) Tim gia toc cia vt tai thoi diém ¢ =4 gidy.
d) Tinh tong quing duong vat di duoc trong 5 gidy dau tién.
e) Trong 5 gidy dau tién, khi ndo vat ting tdc, khi nao vat giam toc?
Loi giai
a) Taco v(t)=s'(t)=3t"-121+9.
Van tbe cua vat tai thoi diém ¢ =2 gidy 1a v(2)=3.2>-12.2+9=-3(m/s).
Van tbe cua vat tai thoi diem ¢ =2 gidy 1a v(4)=3.4"-12.4+9=9(m/s).
b) Goi ¢, 14 thoi diém vat dimg yén. Khi d6 ta co:
t, = l(S)

Z =3(s).

Vay tai thoi diém 1s hodc 3s thi vat s& dimg im.
c¢) Taco a(t) = s”(t) =61-12.

v(t,)=0=31"-124,+9=0<

Gia toc clia vat tai thoi diém 7 =4 gidy 1a a(4)=s"(4)=6.4-12=12(m/s%).

d) Ta co khi =1 giay hodc ¢t =3 giay thi vat diing yén

Do d6 ta can tinh riéng r& quing duong vat di duge trong timg khoang thoi gian [0;1],[1;3],[3;5]
Tir thoi diém ¢ =0 gidy dén ¢ =1 gidy gidy, vat di dugc quing duong 1a:

£ (1)= 1 (0)[=[4-0]=4(m).

Tir thoi diém diém 7 =1 gidy dén r =3 gidy, vat di duoc quing dudng la:

£ (3)=r (V)] =lo-4[=4(m).

Tir thoi diém £ =3 gidy dén t =5 gidy gidy, vat di duoc quing duong 1a:

|1 (5)= 1 (3) =[20-0] =20(m).
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Tong quang duong vat di dugc trong 5 gidy dau tién 1a 4+4+20 =28(m)
e) Xét a(t)=061-12=0c1=2.

Véi ¢ €[0;2) thi gia tdc am, tirc 12 vat giam tdc.

V6i ¢ €(2;5]thi gia tdc duong, tirc 13 vat ting toc.

Chu 13: Mot vién s6i roi tir d§ cao 49m thi quing dudng roi dugc bicu dién boi cong thirc s(7)=4,9¢
v6it 14 thoi gian tinh bang gidy va s tinh bang mét. Tim:
a) Van tdc roi ciia vién soi luc 1 =3.
b) Van tdc cua vién soi khi cham dat.
¢) Gia téc ctia vién soi liic 1=2.
d) Thoi diém ma van tdc cia vién soi tai thoi diém do bang 22,54 m / s.
Loi giai
s'(1)=9,8t; s"(¢)=9.8.
a) Van toc roi clia vién soi luc 1=31a 5'(3)=9,8.3=29,4m/s.
b) Quing dudng roi ctia vién soi khi cham dét 1a 49 m.
Thoi gian roi ctia vién soi khi cham dt 1a
s(1)=49 = 4,97 =49 & * =10 = 1 =10 ~3,165.
Van toc cua vién soi khi cham dat léS'(\/ﬁ) ~9,8.3,16 ~31m/s.
¢) Gia toc ciia vién s6i ltc £ =2 1a s"(2)=9,8 m/s”.
d) Thoi diém ma van tdc cia vién soi tai thoi diém d6 bang 22,54 m / s.
< 5'(1)=22,54 9,80 =22,54 = 1 =2,35.

Céu 14: Can nang trung binh ctia mot bé gai trong d6 tudi tir 0 dén 36 thang co thé duoc tinh gan dang
boi ham s6 w(r)=0,0007587* —0,0596¢> +1,821 +8,15, trong d6 ¢ duge tinh bing thang va w

dugc tinh bang pound (nguén: https://www.cde.gov/growthcharts/data/who/GrChrt_Boys). Tinh

tbc d6 thay ddi can ning cua bé gai do tai thoi diém 2 nim tudi.

‘ | (BIEU DO TANG TRUONG CUA TRE |
) =

2 5 o 11
v ‘ : :

¢
P - T
3 ) =
— : e T

nnnnnnnnnn

THANG TUGI

w'(1)=2,274.10"¢ -1,192¢ +1,82 .

2 ndm = 24 thang.

Téc @6 thay d6i can nang ciia bé gai d6 tai thoi diém 2 nam tudi la:
w'(24) =2,274.107°.24> —1,192.24 +1,82 ~ —25,48.
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Cau 15: Trén Mit Trang, quang dudng roi tw do ciia mot vat duoc cho boi cong thie s(¢)=0,817*, trong

d6 ¢ 1 thoi gian duoc tinh bang gidy va s tinh bang mét. Mot vat duoc tha roi tir 46 cao 100m
phia trén Mat Trang. Tai thoi diém ¢ =3 sau khi tha vat do, tinh:

a) Van tdc cua vat.

b) Gia tdc cua vat.

Loi giai
s'(t) =1,62¢; s“(t) =1,62.
a) Van toc tire thoi cla vat tai thoi diém r=31a 5'(3)=1,62.3=4,86 m/s.
b) Gia toc clia chuyén dong tai thoi diem 1 =31a s"(3)=1,62m/s’.

Cau 16: Vimat do giao théng qua ngd tw An Swong An Suong, Quan 12, TP. H5 Chi Minh rat cao, thudng
xuyén xay ra tinh trang ket xe nén ngudi ta xdy mot cay cau vuot giao thong ngi tu nay c6 hinh
parabol ndi hai diém c6 khoang cach 1a 248m (hinh 1). B6 ddc « ciia mit ciu khong vuot qua
6°30" (46 ddc tai mot diém duge xac dinh boi goc giita phwong tiép xtic véi mat cau va phuong

ngang nhu hinh 2). Tinh chiéu cao gi6i han tir dinh cAu dén mat duong (1am tron két qua dén
hang phan mudi).

248 m

Hinh 1. Ciu vuot nga tu An Suong Hinh 2
Loi giai

Goi Ola trung diém AB . Chon hé truc toa dd Oxy nhu hinh v&.

I
h
A B
~124 0 124 *
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Goi & 1a chiéu cao gidi han cua cau, diéu kién 4 > 0.
Ta c6 toa do cac diém A(—124;0); B(124;0);1(0;4).
Mit cdt cua cdy cau c6 hinh dang parabol (P):y=ax’+h (a<0).

B(124;0)e(P) = a. 124’ +h=0<a=—

124"

h '
Suy ra V=g X+h=y =L

H¢ s0 goc xac dinh d§ doc ctia mat cau la

k:J":—éh x VOi —124SxS124:>|k|:‘—

42

2’“2 x| = th x| < 2h2 124=1
124 124 124 62
Vi d6 dbc ctia mat cdu khong vuot qué 6°30' nén 6_h2 <tan6°30".

= h<62.tan630' = h<7,1.
Vay chiéu cao gi6i1 han tur dinh cAu dén mat duong 1a 7,1m.

Céu 17: Nhim giam un tic giao thong & cira ngd phia Tdy TP.HCM, ngudi ta xdy mot cdy cau vuot giao
thong ngd tw GO May trén qudc 16 1A (14 ranh gii quin Binh Tan va quéan Tan Phu, TP. HO Chi
Minh) c6 hinh parabol ni hai diém c6 khoang cach 1a 370m (hinh 1). Tinh d6 déc o tdi da cta

mit cau v6i 0° < o <90° (hinh 2), biét chiéu cao gi6i han tir dinh cau dén mit duong 13 5m.

370 m

Hinh 1. Cau vuogt ng tu Go May Hinh 2.
Loi giai

Goi Ola trung diém AB. Chon h¢ truc toa d0 Oxy nhu hinh v&.

y b
I
.////,”F]—h‘hﬁh\\\\\u
A B
185 o 185 ©

Goi 4 1a chiéu cao gidi han cua cAu, taco h=5.
Toa d6 cac diém A4(-185;0);B(185;0);1(0;5).
Mit cdt cua cdy cau c6 hinh dang parabol (P):y=ax*+5 (a<0).

B(185;0) €(P) < a.185* +5 =0ea=-—g.

Suy ra );:—18552 x’ +5:>y’:—1;22 X.
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Cau 18:

Cau 19:

CHUYEN PE VII - TOAN — 11 — PAO HAM

Goi a la géc xac dinh d§ doc cua mat cau, dicu kién: 0° < a < 90"
H¢ s0 goc xac dinh d§ doc ciia mat cau la:

k:y':—légzx vol —185<x<0 =k < 10 185:£:tana£% (vik=tana).

185%° 37

= a<36'. Vay do dbc ti da cua mat cau 1a 3°6".

Theo https://danso.org/viet-nam/, dan sé Viét Nam vao thang 8, nim 2023 khoang 99.790.000
ngudi Néu ti 18 ting dan sb hang ndm luén & mirc 3,2% thi ude tinh dan s6 Viét Nam sau x nam,

tinh tir nam 2023 duoc tinh theo ham sb f (x) =9,979.¢"* (chuc triéu nguoi).

a) Hay tim ham sd thé hién téc do gia ting dan sb (chuc triéu ngudi/ nim) sau x nim, tinh tir
nam 2023.
b) Dy doan tdc d6 ting dan s6 Viét Nam vao nam 2030 (chyc triéu ngudi/ nim), biét két qua tinh
gan dang dén hang phan muoi.
Loi giai
a) Ham s6 thé hién tdc d6 gia ting dan sb sau x nam, tinh tir nam 2023 la:
’ 9979 0,032x
X)=—=—e """,
S ( ) 31250
b) x=2030-2023=7.
Tbe 36 tang dan s6 Viét Nam vao nam 2030 la:
1 9979 00327 ‘A Nl
x)=————e""" ~0,4 (chuc tri€u nguoi/ nam).
7()=3550 (chyc triéu ng )
Viy dan sé Viét Nam ting thém khoang 4 triéu nguoi vao ndm 2030.

Theo két qua diéu tra dan s6 vao ngay 1/4/2009 thi dan s6 thanh phé HO6 Chi Minh 13 7162864
nguoi. Bén nim 2019, dan s6 TPHCM tang 1én dat 8993082 nguoi. Dan sb thanh phé HO Chi
Minh udc tinh theo cong thac T (t) = 4-e", trong d6 4 1a dan sb ciia nam lay lam mdc, r1a ti 18
tang dan s6 hang nam, ¢ 1a s6 nam tinh theo nam ldy 1am moc va T (t) 1a 56 dan sau ¢ nim. Tinh

tdc d6 tang dan s ( 1am tron két qua dén hang don vi theo don vi ngudi/ nim) cta thanh phd HO
Chi Minh vao nam 2030, biét ti 1¢ ting dan s6 »hang nam khong thay do6i va tinh gan dang dén

hang phan ngan.
Loi giai
Dat 4 =7162864 .
Taco t=2019-2009=10.
T(t) =A-¢" =8993082 < ™"’ _ 8993082 =>r= Lln(wj ~ 0,023.
7162864 10 7162864

Tbc d6 tang dan sb thanh phd Ho Chi Minh sau ¢ nim ké tir ndm 2009 1a:

T'(t)= Are" ~7162864.0,023.e""" =164745,872.e""".

Tbc do tang dan sb thanh phd Ho Chi Minh vao ndm 2030 ( sau 21 niam ké tir ndm 2009 ) la:
T'(21) ~164745,872.¢"** ~ 267042 nguoi/ nam.
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Cau 20:

Cau 21:

CHUYEN PE VII - TOAN — 11 — PAO HAM

Béng tham khéng, con duoc goi 1a Bong bay dw bao thoi tiét, 1a mot loai bong bay duge dung
dé mang theo cac dung cu do thoi tiét nhu do ap

suat khi quyén, nhiét do, 46 am va tdc do gio.
Dé do duoc toc do gio, bong tham khong c6 thé
dinh vi gi6 bang radar, song vo tuyén, -

hoac H¢ théng Pinh vi Toan cau (GPS). | Bong
tham khong & mot do cao khong doi trong
mot thoi gian dai con dugc goi la

transosondes. Bong tham khoéng con dung
dé do hoan Iuu khi quyén hoic do d6 cao cua
may. Ngoai ra, may kinh vi va may toan

dac timg duogc dung dé do phuong vi va do

cao cua bong tham khong, khong nhimng thé no c6 thé dy doan dugce hudng gié va tée do gio
hodc d6 cao, hudng di chuyén cia may.
Mot qua bong tham khong chira 10 mol khi hydrogen & trang théi 1y twéng c6 ap suat khong doi
p =10* Pa. Tinh toc do thay d6i thé tich theo nhiét d6 cua khdi khi trong bong tham khong, biét
phuong trinh trang thai khi ly tuéng pV =nRT , trong d6
[ p(Pa): 4p suét.
0 V(m3) : thé tich.
11 n(mol): s6 mol.
1 R=8,31(J/mol.K): hing so.
O T(K) : nhiét do.
Loi giai

nRT 10.8,31

p 0*
V'(T)=831.10".
Tbc do thay d6i thé tich theo nhiét do ctia khdi khi trong bong tham khong 1a:
V'(T)=8,31.10"(m’ / K).

pV =nRT <V = T=8,31.10"T.

Sau khi udng 15mibia, ndng d6 con trong mau éng An ting 1én rdi giam dan, duoc xac dinh
bang ham s0 C (1) =1,35te>**, trong d6 C(mg/ml) la ndng d6 con va ¢(h)la thoi diém do
tinh tir ngay sau khi udng 15 m! @ udng c6 con. Tinh tdc d6 chuyén hoa ndng d6 con ciia ong An
tai thoi diém ¢ = 6(/) (tinh gan dung dén hang phan tri¢u).

Loi giai
C'(t) =1,35¢7% (1 -2, 802t).

Téc do chuyén hoa ndng do con clia ong An tai thoi diém ¢ =6(4)la:

C'(6) =1,35¢ % (1-2,802.6) ~ 0, ooooo1(mg 2 mlj.
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

QUAN HE VUONG GOC TRONG
KHONG GIAN

BAI TOAN THUC TE LIEN QUAN PEN QUAN HE VUONG GOC TRONG KHONG GIAN

Cau 1:

Cau 2:

Cho biét kim tu thap Memphis tai bang Tennessee (M) c6 dang hinh chép tir giac déu véi chicu
cao 98 m va canh ddy 180 m. Tinh s6 do g6c nhi dién tao bdi mat bén va mat day?

B C

Goi hinh chép tr giac déu la S.ABCD nhu hinh v&, O = AC n"BD, M 1a trung diém cta DC .
Khi d6 goc nhi dién tao boi mat bén (SCD) va mat day (ABCD) 1a [S,CD,0].
Tacd SM LCD va OM 1 CD, suy ra SMO 1a goc phng nhi dién [S,CD,0].

Xét tam giac SMO tacdé OM = B—2C =90 (m)

tanS/M\Ozﬂzﬁzﬁjéﬁl\O=47,4°.

OM 90 45
Hai mai nha trong hinh bén dudi 1a hai hinh chir nhat. Gia st AB=4,8m;
04=2,8m;OB=4m.
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a) Tinh (gan dng) sb do ctia gbc nhi dién tao boi hai nira mit phang twong tmg chira hai mai
nha.
b) Chimg minh rang mit phiang (OAB) vudng goc voi mat dat phang. Luu y: Puong giao giita
hai mai (duong ndc) song song v4i mit dat.
¢) Piém 4 & do cao (so voi mit dat) hon diém B 13 0,5 m. Tinh (gin ding) goc gitra mai nha
(chtta OB) so véi mat dat.
Loi gidi
a) Vi hai mai nha 14 hai hinh chit nhat nén goc nhi dién tao boi hai nira mit phang twong tmg chira

hai méi nha trong hinh 1a gbc AOB

Ap dung dinh 1y Cosin trong tam giac 40B ta co:
2 2 2 2 2 2
cosAOB:OA +0B"—A4B" 2,8 +4 48 :L:AOBz88”
204.0B 22,84 28

b) Goi duong giao gitta hai mai (dwong noc) la OO0’ .

. 00’ L04

Taco
00’ 1. OB

} — 00’ 1 (04B)

Ma OO’ song song v4i mit dit va khong nam trong mit dit nén mit phing (OAB) vuong goc

v6i mat dat phang.

c)

C D

Goc giita mai nha (chira OB ) so voi mat dat 1a goc OBH
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Cau 4:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

OBH = OBA+ ABH
Ap dung dinh 1y Cosin trong tam giac AOB ta cé:
—  BA*+BO’-04> 4,8 +4°-28 13

cos OBA = - ’ — OBA ~36°.
2BA.BO 2484 16

AABH vubng tai H co: sm@—A—H 05 5
AB 48 48

— ABH ~6°

Do d6 OBH = OBA+ ABH ~42° .
Goc gitra mai nha (chira OB ) so voi mit dat khoang 42° .

Tir mot tAm bia hinh chit nhat, tai bon goc ban Minh cit bo di bon hinh vudng c6 cing kich thudc
1oi gap tAm bia lai dé duoc mot chiée hop khong nip. Chiéc hop Minh tao duoc 1a hinh gi?

Loi gidi
Sau khi Minh cit bo di bon hinh vudng c6 cung kich thudc rdi gip tAm bia lai thi ta c6 cac mat
ctia chiéc hop 1a hinh chit nhat, dong thoi cac canh bén vudng goc v6i ddy. Do d6 chiée hop Minh
tao duoc 1a mgt hinh hdp chir nhat khong nép.
Nhan dip sinh nhat Phuong dugc ting mot khdi Rubic 14 khéi tir dién déu co cac canh bang 7 cm
. Tinh tong dién tich cac mat bén cua khdi Rubic dé.
Loi giai
Goi S, 1a dién tich m&i mat bén ciia khdi Rubic.
1 . 493
Taco S, =—.7.7.5sin60° = —\/7(0;712 ) .
2 4
Do khéi Rubic 14 khéi tir dién déu nén c6 tong dién tich cac mat bén la:

493

S, =4S, = 4—_49I( cm?) .
Mot nguoi cAn son cac mit ctia mdt cai buc (trr day 16n) dé dat mot buc tuong. Buc c6 dang
hinh chép cut tt gidc déu c¢6 canh ddy 16n 1 m, canh bén va canh day nho bang 0,7m . Tinh tong
dién tich can son.

Loi giai
Xét mot mat ciia hinh chodp cut tir giac déu gia sir 1a hinh thang cin ABCD | chiéu cao AH ta

co:
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A 0,7m B
0,7 m
D C
0,15m H
Im

DH =0,15(m).

AH =4/0,7% - 0,15 :—V;?(m).

Dién tich hinh thang ABCD 1a §,., = SF O DNI87 _17VIST o0

2.20 400
Dién tich mit day nhé 1a 0,7% = 0,49 (m?).
Tong dién tich can son l: %.4 +0,49~2,81(m’).

Céau 6:  Trong hinh duéi day, chiéc laptop dugc md goi nén hinh anh cia mot goc nhi dién. Ta goi s6 do
g6c nhi dién do6 1a d6 mo cua laptop, tinh 6 md cua laptop.

Loi giai

Tam giac ABC cantai 4. Ap dung dinh 1i cosin trong tam giac ABC c6

37.5cm

2 2 2
cosBAC=25 +25°-40 =_l
2.25.25 25

Vay d6 mo cua laptop la BAC ~ 106,26°.
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Kim tu thap Khafre & Ai cap c6 dang 1a mot khdi chop tir gide déu v6i do dai canh day khoang
152m va chiéu cao khoang 136 m . Tinh (gan ding) sé do cua goc nhi dién tao boi mit bén va
mat ddy cua kim tyu thép.

Loi giai
Gia str kim tu thap 1a khdi chop tir giac déu S.ABCD, duong cao SO, M 13 trung diém cua
CD.

Taco OM 1 CD
CD1SO=CD1SM

Khi d6 ((SCD),(ABCD)) = SMO.
Trong tam gidc vudbng SOM c6 OM =76 (m), suy ra

tan S310 = 0 136 3% 4765 ~ 60,80
OM 76 19

b. Phan tric nghiém

Cau 8:

Hai vach ngan ban 1am viéc trong hinh duéi ddy cit nhau tao thanh bbn géc nhi dién. S6 do cua
cac goc nhi dién la

A. 180°. B. [90°) C. 45°. D. 135°.

Loi giai
Do hai mit phang (P ) va (Q) vudng goc voi nhau nén cac goc nhi dién tao bai hai mit phiang
do6 1a cac goc vudbng vi vay ching co sd do bang 90°.
Nhan dip tét trung thu, Mai lam ting em mot chiéc dén 10ng trung thu hinh ling tru ngii giac déu
c6 cac canh d4y bang 10cm , canh bén bang 30cm . Tong dién tich gidy mau can sir dung dé dan
cic mit bén ciia chiéc dén 1ong 1a
A. 300cm’, B. 400cm’. C. 1500cm’. D. 200cm’.

Loi giai

Dién tich mdi mat cua chiéc dén 16ng 1a 10.30 =300 (cm’) .

Do chiéc dén 10ng 13 hinh ling tru ngii gidc déu nén co tong dién tich cac mit bén la

5.300 = 1500 (cm?) .
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Vay dién tich gidy mau can str dung dé dan cac miat bén cua chiée dén 16ng 1a 1500 (cm?).

Céau 10: MOt ngudi can son cac mat ctia mot cai buc (trir day 16n) dé dat mot buc twong. Buc co dang
hinh chép cut ngii giac déu c6 canh day 16n 0,9m, canh bén va canh day nho bang 0,5m. Tinh

(gan dung) tong dién tich can son.

A. 2,03m”. B. 2,34m". C. 1,81m’. D. 1,6m>.
Loi giai
Xét mot mat cua hinh chop cut tir gidc déu, gia st 1a hinh thang can ABCD, chiéu cao AH ta
co:
A 0,5m B
0,5 m h
D
0,2m H 0,9 m ¢
DH =0,2(m)
21
AH =4/0,5*—0,2% = %(m).
Dién tich hinh thang ABCD 1a S ., = ©,5+0,9)v21 _ 7V21 (m*).
2.10 100

Gia str dy nho 1a ngil giac déu MNPOR . Goi O 1a tim cua ngii giac déu, L 1a trung diém
MN .

Ta co

Sysror = SSuow = %.OL.MN - %.tan 540,57 =220 (),
Suy ra tong dién tich can son 1a

7421 Stans54°
58 scp + SMNPQR = 20 + 16

~2,03 (mz)

Cau 11: Trong hinh dudi day, tAm thi¢p dugc md goi nén hinh anh ctia mét géc nhi di¢n. Ta goi s6 do
gbc nhi dién do6 1a 4o mo cua tAm thiép, tinh (gén ding) do mé cua tam thiép.
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

B : C

A. 35,73°. B. 61,16°. C. 83,11°. D. 116,42°.

Loi giai
Tam giac ABC cantai 4. Ap dung dinh li cosin trong tam giac ABC c¢6
10° +10* -17° &9

COSBA/\C' = - .
2.10.10 200

Vay d6 mé cua tim thiép 1a B/A?? ~116,42°.
Céu 12: Dai kim tu thap Giza & Ai cap c6 dang 1a mot khéi chop tir gidc déu co do dai canh day khoang
230m va chiéu cao khoang 147 m . Tinh (gan dung) do dai canh bén cua kim tu thap.
A. 252.4. B. 272,96 m . C.219,22m. D. 227.96m.
Loi giai
Gia st kim ty thap 1a khoi chép tir giac déu SABCD , duong cao SO .

Tacd AC =~/230 +230% =230+2m = OC:A—;zllsﬁ(m).

Xét tam giac vuong SOC, c¢6 SC = \/OC2 +80° = \/1 15°.2+147* = 219,22(m).

Cau 13: Trén mat dat phéng, nguoi ta dung mot cay cot AB co chiéu dai béng 10m va tao véi mat dat

goc 80°. Tai mot thoi diém dudi dnh sang mat troi, bong BC cua cdy cot trén mat dat dai 12m

va tao v4i cdy cot mot goc bang 120° (tirc 1a ABC =120°). Tinh goc giita mat dat va duong
thang chua tia sang mit troi tai thoi diém noi trén.

Loi giai
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Cau 14:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

A

..

Mat dat

Goi H 1 hinh chiéu vuong goc ctia 4 1én mat dit = AH vudng goc voi mit dat.
Vi gbc gitta AB va mat dat 1a 80° nén ABH =80°.

Vi AH vudng goc voi mat dat nén AH 1 BH

= AH = AB.sin80° =10.sin 80"

AC =~/ AB* + BC? =2.4B.BC.c0s120° =~/10> +12> —2.10.12.cos120° =2+/91
Vi H 1a hinh chiéu vudng goc clia 4 1én mat dat nén goc giita AC va mat dat 1a ACH
Vi AH vudng goc v6éi mat dat nén 4AH 1 HC

. 0
s sinAcH = AH _10.sn80° _ “en 310

AC 2491

Vay goc gitra mat dit va dudng thang chira tia sing mit troi tai thoi diém noi trén khoang 31°4'

Toa nha Puerta de Europa & Tay Ban Nha c6 hinh dang 1a mét khdi hdp xién. Str dung cong cu
do dac cua phan mém Google Earth Pro do dugc chiéu cao toa nha 1a 115m, day toa nha 13 mot
hinh vuéng c6 canh bang 35m, chiéu dai canh bén bang 117m. Biét ring c6 hai mit bén vuong
goc voi mit dat, tinh khoang cach giira hai mit bén con lai ( 1am tron két qua dén hang phan
muoi)

Loi giai
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Goi hinh hop 14 ABCD.A'B'C' D" véi cac mit bén BCC'B' va ADD'A' vudng goc véi day, ta can
tinh khoang cach giita cdc mat phang (4BB'A') va (CDD'C").

D

Theo gia thiét (BCC‘B') 1 (ABCD); (BCC'B') N(ABCD)=BC,ma CD 1 BC nén suy ra
CD L(BCC'B'). Twdé tacd (BCC'B') L(CDD'C").
Ké BK L CC';C'H L BC=BK L (CDD'C");C'H L (ABCD). Theo gi thiét
BC=35,CC'=117;C'H =115. Vay
BCC'H
d((ABB'A");(CDD'C"))=d(B;(CDC'D")=BK = % =34,4(m)

Céu 15: Ddc 1a doan dudng thiang ndi hai khu vuc hay hai ving ¢6 d6 cao khac nhau. Do déc duge xac
dinh bang goc gitra déc va mit phang nam ngang, & d6 do doc 16n nhét 1a 100% , twong tng véi
goc 90° (d6 déc 10% tuong tmg voi goc 9°). Gia str ¢6 hai diém 4, B nim & d6 cao lan luot
1a 200m va 220m so v&i muc nude bién va doan dbc 4B dai 120m. Do doc do béng bao

nhiéu phan tram (Iam tron két qua dén hang phan trim)?

Bai gidi
B
_ C
= &
D
E & o

Ta cd AB 1a chiéu dai con doc. Goi AE 1a @6 cao cua diém A4 so véi mat nude bién, BD 1a dd

cao cua diém B so véi muc nudce bien, BC 1a chiu cao cua con doc, do doc 1a goc BAC .

Ta co: AE =200m, BD =220m, AB=120m. Vi AEDC 1a hinh chir nhat nén
AE =CD =200=BC =220-200=20

. . . ——> BC 20
Vi tam gidc 4ABC vudng tai C nén sSinBAC=——=——=

1 Bic- 9°35'38,65"
AB 120 6
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

, , o 1 n 0
D6 doc cua con doc do la o°35 38’9(6)3 100% ~10,66%

Céu 16: Trong hinh 42, may tinh xach tay dang m& goi nén hinh anh ctia mot géc nhi dién. Ta goi sé do
g6c nhi dién do6 la 6 mo ctia man hinh may tinh. Tinh d§ m¢ cia man hinh may tinh theo don
vi do, biét tam gidc ABC c6 d6 dai cac canh 13 AB=AC =30 cm va BC = 30+/3 cm.

B

Hinh 42

Bai giai

C
A

Goi AE 1a dudng thing chtra ban 1& ctia méy tinh ta c6 AB, AC cung vudng goc voi AE nén
BAC 1a goc phang nhi dién can tim.

2 2 2
Xét tam gidc ABC c6 cosBAC = AB +AC ~BC :—1:> BAC =120°
24B.AC 2

Céu 17: Trong hinh 43, xét cac goc nhi dién c6 goc phang nhi dién twong tng 13 B , C , D , E trong cung
miat phang. Luc gidc ABCDEG niam trong mit phang d6 ¢6 AB=GE=2m, BC=DE,

~ ~ ~ ~ ~ ~

A=G=90°, B=E=x, C=D=y. Biét rang khoang cach tr C va D d&n AG 1a 4m,
AG=12m,CD=1m. Tim x, y (lam tron két qua dén hang don vi theo don vi do).
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Hinh 43

Bai giai

H K

Ké CH L AG (H € AG), DK 1 AG (K € AG)

Goi I =BENCH, J=BENDK .Vi ABEG la hinh chir nhat nén BE = AB =12 (m)

Do CDKH, CDJI 1a hinh chit nhat nén /H =JK = AB=2 (m).

AG-HK 12-1
2 2

4m nén CI =CH —IH =2 . Xét tam gidc BCI vudngtai [ co
— CI 2 4

tanCBI:E—§=ﬁ:> C/‘B\I:19"58'59,18". Vay x=90"+19°58'59,18" =109°58"'59,18",

y=180"-19°58'59,18"=160°1'0,82"

AH =GK =Bl =EJ =

=5,5 (m). Khoang cach tir C va D dén AG 1a

Cau 18: Kim ty thap bang kinh tai bao tang Louvre & Paris c6 dang hinh chép tir gidc déu véi chidu cao
la 21,6m va canh day dai 34m . Tinh d¢ dai canh bén va di¢n tich xung quanh cta hinh chop
Loi giai
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B o
Goi S.ABCD 1 hinh chép biéu dién cho kim tu thap ta co

AB=BC=CD=DA=34m, SO=21,6m

Ta c6 ABCD 1a hinh vudéng c6 AC la duong chéo nén AC = AB\2 =342m,
OC=%AC=17\/§m

Ta c6 ASOC vuong tai O tacod SC =+/SO*> +0C* = 2651 4

Goi M 1a trung diém CD. Ta ¢c6 OM la duong trung binh cua tam gidc BCD nén

OM=%=17m

Tam giac SOM vuodng tai O ¢6 SM =/SO* +OM* =

V18889 "
5

Dién tich xung quanh cua hinh choép la
S, =4Ssen = 4.lSM.CD _ 4'1 V18889 34 6818889 (mz)
2 2 5 5

Cau 19: Nguoi ta dinh do mot cai him co dang hinh chop cut tir gidc déu c6 hai canh day 1a 14m va
10m . Mit bén tao v6i day nho thanh mot goc nhi dién c6 s6 do bang 135°. Tinh sb mét khoi dat
can phai di chuyén ra khoi ham (Hinh 10).
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Loi gidi

Goi 0,0", M, M’ lan lugt 1a tAm hai day va trung diém hai canh ddy 16n va day nho tuong
ung.
V& duong cao M'H cua hinh thang vuong OMM O'.
Ta c6: MM 'O’ =135°, M'MO = 45°

00' = HM =(OM —O'M").tan MMO = (7-5).tan 45° = 2.
1 o
V:E.h.(S+\/§+S ):5.2.(142+14.10+102)z290,7(m3).

Vay cén phai di chuyén ra khoi ham khoang 290,7(m’).

Céu 20: Trong xdy dung, d§ doc ciia mai nha 13 mot yéu td quan trong can tinh toan. vi dd déc mai
ng6i hop 1y s& giup qua trinh thoat nudc dién ra nhanh chong, han ché tinh trang tu dong nuéc,
am mdc va bong troc 16p son tuong, do do, viéc thiét ké mai dung tiéu chuin vé o déc s& gitp
tang tudi tho clia ngdi nha. Ngoai ra, dd dde con dem lai tinh thAm my cho ngdi nha.

P dbc ctia mai nha 13 tang ctia goc tao boi mai nha véi mat phang nam ngang.
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Cau 21:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

e =
Mot mai nha (hinh v&) c¢6 bé rong mit tién 1a 5m ( tinh tir mép ngdi bén nay dén mép ngodi bén
kia) va c6 chidu cao 1,75m . Tinh d9 dbc ctia mai nha trén.

Loi giai
Goi AABC 1a mit cit ngang ctia mai nha, 4 1a diém cao nhit cia mai ngoéi va B,C 13 hai mép
méi ngodi. Goi H 1a hinh chiéu ctia 4 1én mit phing diy nim ngang (chira 2 mép ngéi)

Ta co6: BC =5m, Hla trung diém cua BC = BH =2,5m. AH =1,75m.
A
1,75 m

2,5m
B H C

BH 1a hinh chiéu cia mai nha 4B 1én mit phang nim ngang. Goc tao bdi mai nha voi mat

phang nam ngang 1a ABH .

It . AH
D§ doc cua mai nha 1a: tan( ABH ) = o= =—.

Vay d9 dbc ctia mai nha 1a %

Tripod 14 dang chan d& may anh c¢6 3 chan tru (nhu hinh v&), hd tro trong viéc can bang may
anh, may quay, dién thoai trong viéc quay phim, chup anh chuyén nghi¢p khi st dung trén
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CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

nhirng dia hinh khong can bang hay phuc vu cho chup anh, quay hinh trong thoi gian dai, chup
anh phong canh, chup hinh tap thé, ...

Tinh chiéu cao va goc tao boi 1 chan cua 1 tripod voi mat dat, biét rang 3 chéan cua tripod dang
mé ra sao cho ba chan cach déu nhau 1 khoang 50 ¢m va cac chan cua tripod dai 143 cm .

Loi giai
Goi diém tiép xtc 3 chan cua tripod vdi mat datla 4,B,C va3 chan cua tripod 1a S4,SB,SC.
Ta c6 AABC déu canh 50cm, SA =SB =SC =143 cm . Hinh chop S.4BC 14 hinh chop déu.

Goi H 14 hinh chiéu cua S 1én mat phang (ABC), M 1a trung diém cua BC.

S

143

B

Ta co: AM:¥:25\/§. AGz%AMz#.

2
SH =~/SA* — AH? =\/1432(#j z140(cm).
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Cau 22:

Cau 23:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN
Ta c6: AH 14 hinh chiéu vudng goc cia S4 1én (4BC)= (SA,(ABC)) =(S4;4H).

Xét ASAH vudng tai H , ta co: cos(SAH )= A _ ﬂ

S4 429

:5417%789

Vay tripod cao 1,4m va gbc tao boi 1 chan cua tripod v6i mat dat 1a 78°.

Trén mat dat phéng, nguoi ta dung mot ciy cot 4B cod chiéu dai bf?mg 15m va tao voi mat dat

gbc 80°. Tai mot thoi diém, dudi anh sdng mat troi, bong BC cua cay cdt trén mat dat dai 18m

va tao voi cdy cot mot goc bang 120° (tic 1a ABC =120°). Tinh goc giita mat dat va duong
thang chua tia sang mit troi tai thoi diém noi trén.
Loi gii

15m

C

Goi H 14 hinh chiéu vudng goc ctia 4 1én mit dat, = BH 1a hinh chiéu vuoéng goc ctia AB
1én mat dat, suy ra goc giita cot AB voi mat dat 1a ABH =80° . Khi do,

AH = AB.sin ABH =15.sin80°.

Pudng thing chira tia sang mit trdi la AC, HC 1a hinh chiéu vudng goc cia AC 1én mit dat,
gbc tao bdi mat dat voi tia sang mat troi la A/CT-I .

Ap dung dinh 1i ham césin, ta co:

AC* = AB* + BC? —2AB.BC.cos ABC =15” +18* =2.15.18.c0s120° =819 .

= AC=391.

AH _15.5in80 NS
AC 391

Viy goc gitta mat dat va duong thang chira tia sang mat troi 1a 31°.

Xét AAHC vudng tai H ,ta co: sinC =

Hai méi nha trong hinh bén 14 hai hinh chit nhat. Gid st AB=3,8m; O4=2,2m; OB=3m.

Tinh s6 do goc phang nhi dién tao bai hai mai nha.
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Cau 24:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Gia su hai mai ngo6i 1a hai hinh chit nhat 044’0’ va OBB'O’. Khi do
(044'0")n(0BB'O") = 00’
041 00',04<=(044'0") nén AOB 1 goc phang nhj dién [4,00',B].
OB 1. 00',0B = (OBB'0')

Ap dung hé qua dinh 1y cosin cho tam gidic O4B ta dugc:

2 2 2 2 22 q Q2 -
cosAop =24 +0B —AB" _227+3 =38 _ 1 _ “5h 92036
2.04.0B 22.23 22

Mot tim van hinh chit nhét c¢6 chiéu dai gap ba chiéu rong dugc ding 1am mit phang nghiéng dé
kéo mot vat khoi hd sdu 2m; chiéu dai cua tim van duge dit theo chiéu dai cua con dbc. Tinh
dién tich ciia tAm van can dung biét rang dé c6 thé kéo vt 1én thuan loi thi s6 do cua goc phang
nhi dién tao béi tAm van va mit nén cua hd 1a 30°.

Loi giai
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Cau 25:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

C

30°

0 A

Gia str sau khi dat tam van 4BCD xuong ho ro1 dung mot mdt phang vudng goc véi tam van
va cat tam van theo chiéu dai cua nd ta dugc mdt cat cia ho la tam gidc vudng OAB nhu hinh
ve.

Khi d6 goc phéng nhi dién tao béi tAm van va mit nén cua ho la gbc OAB , theo dé OAB =30° ,
OB =2(m).Dodo AB= O/B\ =— 2 =4(m).
sinOAB  sin30°

Do d6 dién tich tim véan bing 4% = ?(m2 ).

Hinh bén 13 hinh chup dén Kukulcan, 1a mot kim tu thap Trung My nam & khu di tich Chichen
Itza, Mexico, duoc ngudi Maya xay vao khoang tir thé ki IX dén thé ki XII. Phan than cua dén,
khong bao gdm dén nam phia trén, c6 dang mot khéi chop cut tir giac déu (khong tinh cau thang
va coi cc mit bén 1a phang) véi do dai ddy dudi 1a 55,3(m), chiéu cao la 24(m), géc phing
nhi dién tao boi mit bén va mit day 1a « . Tinh thé tich cua phan than ngdi dén c6 dang khoi
chop cut tir giac déu d6 theo don vi mét khdi (1am tron két qua dén hang phan trim) biét ring

320

tana = —.
211

(Nguon: https://shutterstock.com)

Loi giai
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Cau 26:

CHUYEN DE VII - TOAN - 11 — QUAN HE VUONG GOC TRONG KHONG GIAN

Gia sir khdi chop cut tir giac déu can tinh thé tich & 4BCD.A'B'C'D' ¢6 O, O' lan luot 1a tAm
ctia hai day. Goi M, M’ 1an luot 13 trung diém cia BC, B'C' nhu hinh v&; A 1a hinh chiéu
vuong goc cia M' 1én OM .

Khi d6 goc phang nhi dién ctia mit bén BCC'B’ va mit ddy ABCD 1a goc MMH=a .

MH 24 320 MH - 24211 633

Ta cod tan M'MH = = = = =,
MH MH 211 320 40
:>A'B'=2.O'M'=2(OM—HM)=55,3—62i03=42—75’:23,65.

Do d6 thé tich phan than dén bang

VZO_OI(ABz+A1B12+AB_A’B')=£(55,32+23,652+55,3.23,65)=39402,06<m3)-
3 3

Hién nay quy dinh cau thang cho ngudi khuyét tat dung xe lin c6 d6 déc khong 16n hon 1:10 (ty
1¢ chiéu cao trén day cau thang ). Dé phi hop véi tiéu chuan Ay thi day cau thang c6 chiéu dai tdi
thiéu 12 bao nhiéu khi biét chiéu cao ciia cau thang 13 0.35m?

A. 25(m). D. 50(m).
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Tacs B 1 035 1 pysss , nén chiéu dai tdi thiéu ctia ddy ciu thang 1a 35(m).
BA 10 B4 10

Cau 27: O céc thanh phd 16n, dé giam tinh trang tic nghén giao théng va nham dam bao an toan thi & cac
ngd tu nguoi ta thudng xay dung cac cau vuot danh cho nguoi di by. Hoi nhitng phuong tién
tham gia giao théng phai c6 chiéu cao nhu thé nao dé di chuyén an toan bén dudi cau vuot. Biét
rang dudng din 1én cau dai 12 mét va hop véi dudng mot goc 30°.
A. dudi 6 mét. B. duéi 7m. C. du6i 12m. D. dudi 13m.

Loi giai

Khoang cach tir mit dudng dén cau vuot 1a: BH = AB.sin30" = 6(m)

Vay nhitng phuong tién tham gia giao thong chiéu cao phai nhé hon 6 mét.

Ciu 28: Anh Hung mudn xay 1 nha kho lgp méi t6n nhu hinh vé& sau:

Biét gdc nhi dién tao bdi 2 mai nha béng 120°, 2 mai nha 1a 2 hinh chit nhat bang nhau, chiéu rong va
chiéu dai ngdi nha lan luot 12 4m va 6m. Phan du ra ctia méi t6n so voi ngdi nha mbi chiéu la
30cm. Bén thi cong bao don gia lop mai véi anh Hung 1a 740.000 dong/m’ . Hoi s6 tién lam mai
nha kho cta anh Hing gan nhét véi dap 4n nao sau day?

A. 12 triéu dong. B. _ C. 10 triéu dong. D. 15 triéu dong.
Loi giai
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2

Theo gia thiét: BC =m, EF =6.6m, AF =30cm=0.3m, FG=AB+0.3 (m), BAC =120,
AB = AC

Khi 6 ta c6: BC> =24B* ~24B*.cos BAC =3B’ = 4B = BC3‘/§ ~231(m)

= FG=2314+03=2.61(m); EF =6.6(m) = S, ~6.6x2.61~17.23(m’)

Vay gia thanh dé 1am mai ton nha kho cua anh Hung 1a: 17.23x 740000 = 12750200 (dong)

Cau 1. Mot thung hinh hop chit nhat ¢6 0,5m ; chiéu rong 13 0,4m; chiéu cao 1a 3dm. Hoi can phai mua
bao nhiéu lit dau dé d6 day thung?
Loi giai
Chiéu dai 13 0,5m = 5dm ; chiéu rong 14 0,4m = 4dm ; chiéu cao 13 3dm
Thé tich thung hop chit nhat 1a : ¥ =5.4.3=60dm’ = 60 lit
= Can phai mua 60 lit diu dé d6 day thung.
Cau 2. Mot hop dyng thuc phdm c6 dang hinh 1ap phuong va c6 dién tich toan phan bang 150 cm® . Tinh
thé tich ciia khdi hop.
Loi giai
Dién tich toan phan hinh l1ap phuong 13 S =64° =150 = a =5 .
Suy ra thé tich V =125¢m’ .
Cau 3. Nguoi ta xdy mot cai bé dung nudc khong c6 nap 1a mot hinh 1ap phuong véi canh do phia ngoai
bang 2m. Bé day cila day bang bé day cac mat bén bang Scm (hink vé). Hoi bé chira dugc tdi da bao
nhiéu lit nudc?

Loi giai
Canh hinh lap phuong do phia ngoai bang 2m=200cm
Chiéu dai canh thyc té = chiéu rong canh thuc té =200-5-5=190cm
Chiéu cao thyc té = 200-5=195cm
Thé tich thuc chtra nude 1a: 190.190.195 = 7039500cm®
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day Scm

2m

Céu 4. Truong THPT Bui Thi Xuan ¢ TP. Hb Chi Minh chuan bi x4y dung mot hd boi c6 dang hinh hop
chir nhat cho hoc sinh véi kich thudc nhu sau: chiéu rong 1a 6m , chiéu dai 12,5m, chi€u sau 2m . Stc
chtra trung binh 0,5m’/ ngudi (Tinh theo dién tich mit day).

a) Ho boi co st chl'ra‘tc‘)i da bao nhiéu nguoi? .

b) Tinh thé tich cua ho boi ? Liuc nay nguoi ta bom vao ho 120000 lit nude. Tinh khodng cach cua muc
nude so voi mit ho ? (1m* =1000 lit).

) Loi giai
a) Suc chura toi da: 6.12,5:0,5=150 (nguoi)
b) Thé tich hd: 6.12,5.2=150(m’). Khoang cach: (150-120):75=0,4(m)

Cau 5. Nguoi ta thiét k& mot bé c4 dang hinh hop chit nhat bang kinh khong c6 nép vai thé tich 72 dm’ va
c¢6 chiéu cao bang 3 dm. Mot vach ngan (cung bang kinh) ¢ giita, chia bé c4 thanh hai ngan, véi cac
kich thudc a, b (don vi dm) nhu hinh v&

Tinh a, b dé bé ca tn it nguyén liéu nht (tinh ca tim kinh ¢ gitta), coi bé day cac tim kinh nhu nhau
va khong anh hudng dén thé tich cua bé.

v

3dm

\ %
adm

Loi giai

3dm
\ %
adm

Co thé tich: V =72 < 3.ab=T2 < a :% (1)

Bé c4 ton it nguyén liéu nhat nghia 1a dién tich toan phan nho nhat.

Ta c6 dién tich toan phan cta bé c4 la: S, =33a+ab+2b3= %4‘ 6b+24.

Ap dung bét dang thirc AM-GM (Cosi): S, = % +6b+24>2 /%.6[) +24=96.

Déu bang xay ra khi va chi khi: %=6b<:>b=6(b>0).T1‘I (1),tasuyra: a=4.
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CAu 6. Mot bé kinh nudi ca giéng c6 dang hinh hp chir nhat c6 chiéu dai 100cm, chiéu rong 50cm, chiéu
cao 60 cm. Muc nudc trong bé cao béng% chiéu cao bé. Tinh thé tich nudc trong bé do. (d6 day kinh

khong dang ké). Cong thirc tinh thé tich nude trong bé 1ay = 5.4 v6i S 1a dién tich mat day bé va 7 1a
chiéu cao muc nudc trong bé.

Plass

o
ﬁ%wﬁp

Loi giai

Chiéu cao muc nudc trong bé: 4 = % -60 =45(cm)
Thé tich nudc trong bé 1a: ¥ =100.50.45 = 225000(cm’ )

Céu 7. Mot ho gia dinh can xay dung mot bé chira nude, dang hinh hop chir nhat c6 thé tich 24(m3 ) Ti

sO gilta chiéu cao cua bé va chiéu rong bang 4. Bict rang bé chi c6 cac mat bén va mat day (khong céd
mdt trén). Chiéu dai ciia day bé bang bao nhi€u dé xay bé ton it nguyén vat liéu nhat.

Loi giai
Goi chiéu cao, chiéu rong, chiéu dai ctia bé lan luot 1a /, x, y (m) (Di€ukién: h,x,y >0)
ﬁ 4 h=4x
Theo dé Cautacod { x = 6 .

xyh =24 y=7

2 A TP A i o 1 A1 4
Tong dién tich xung quanh va dién tich mot mit day ctiia bé 1a S = xy +2xh+2yh =8x" + >4
X

Taditim x dé S dat gi4 tri nho nhat.
Cach 1 : Ap dung bit dang thitc AM-GM cho 3 sb duong:

Ta co S=8x2+2—7+£233,/8x2.£.2—7 =54 . Dau ‘=" xay ra khi x:i.
X X X X 2

Vay gié tri nho nht ctia S bang 54 khi x:% :>y=§.
e J \ A 2 54
Cach2: Xéthamso S=8x"+—, x>0.
X
S'=16x—%;5'=0<:>x=3.
x° 2
Ta c6 bang bién thién :
x |0 342 +ao
P Y S

oz R S 3
Ham s6 dat gid tri nhé nhat tz_ux:E :>y:§.

A . A SR A 1< 8 3 A A LA r A AL 1A A
Vay khi chiéu dai ctia bé bang 3 m thi ta xay be ton it nguyén vat liéu nhat.
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Cau 8. Nha ban An mudn dit tho 1am mot bé ca, nguyén liéu bang kinh trong sudt, khong c6 nap dy dang
hinh hop chir nhét c6 thé tich chia duogc 400000(cm ) nuée. Biét rang chiéu cao ciia bé gip 2 lan

chiéu rong cua bé . Xéc dinh dién tich day cua bé ca dé tiét kiém nguyén liéu nhat.

Loi giai
Goi a,b,c lan lugt 1 chiéu rong , chiéu dai , chiéu cao ciia khdi hop chit nhat (a,b,c > 0)
Theo gia thiét ta cé V = abc = 400000 va ¢ = 2a = 2ab = 400000 = ab = 200000
a

Ta c6 tong dién tich xung quanh va dién tich 1 mit day cia bé ca 1a
200000

S =ab+2ac+2bc=ab+4a’ +4ab==>5. +4a’ :M+4a2 :4(250000+a2)
a a a
S:4(125000+125000+a2j24-3#125000-125000-02 30000
a a a a
Suyra S dat gia tri nhé nhat khi 125000 _ > s =50 S, =ab= 200000 _ 4OOO(cm2)

a a

Céu 9. Cho mot cdy nén hinh ling try luc giac déu co chiéu cao va do dai canh day lan luot 13 15cm va
S5cm . Nguoi ta x€p cay nén trén vao trong mot hdp c6 dang hinh hop chir nhat sao cho cay nén nam khit
trong hop (c6 day ti€p xtc nhu hinh v€). Tinh thé tich cta chiéc hop do.

A M N

B
S P
D R Q C

Loi giai

A M N

B
S P

Ta co AM :%: AB=10, AD=5\3 , S ., =1003 cm®, V=8 ,p.h=T7503 cm’ .
Céu 10. Ngudi ta mudn xdy mot cai bé chira nudc dang hinh hop chit nhat khong nap cé thé tich bang
53ﬂm3 day bé 1a hinh chit nhat c6 chiéu dai gip d6i chidu rong. Gia thué nhan céng xay bé 1a 500.000

d6ng/m* . Tinh chi phi thué nhan cong thap nhét.

Loi giai
Goi x(m) 1a chiéu rong ciia day bé, khi d6 chiéu dai cia ddy bé 1a 2x(m) va h(m) 1a chiéu cao bé. Bé c6
thé tich bang 390 5 o =20 e 25?.
3 3 3x
Dién tich can xdy la: § =2(xh+2xh)+2x" = 6xg+ 22 =20 00,
X X
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Xétham §(x) =222 4 222, (x> 0) = §'(x) =
X
Lap bang bién thiénsuyra S =S (5)=150.
Chi phi thué nhan céng thap nhét khi dién tich xay dung 14 nho nhat va bang S_. =150.
Vay gia thué nhan cong thap nhét 13: 150.500000 = 75000000 dong.
Cau 11. Ngudi ta mubn ma vang cho bé mit phia ngoai cua mét cai hop dang hinh hop ding khong nap
(ndp trén), co day 1a mot hinh vudng. Tim chiéu cao cta hop dé luong vang phai dung dé ma 1 it nhat,

biét 16p ma & moi noi nhu nhau, giao gitra cac mit 1a khong dang ké va thé tich ctia hop 1a 4 dm”.
Loi giai
Goi x,y (x, y> 0) lan luot 1 d6 dai canh day, chiéu cao cta hinh hop.

+4x=0&x=5.

Thé tich khéi hop 1a V:xzyc>4=x2y©y:%

. ) 1
Dién tich cAn ma vang S = x* +4xy = x° +—6=x2 +§+§23\3/64
x X X

S dat gié tri nho nhat khi chi khi x2:§<:>x=2:>y:1.
X

h TTTTT T

-
P
i
#
e

V= 4dmn®
Cau 12. Mot nguoi xay nha kho hinh hop chit nhat c6 dién tich mat san 1a 1152m?, vdix, y lan luot 1a
chiéu dai, chiéu rong va chiéu cao % ¢b dinh (x,,h>0). Ngudi d6 xdy cac buc tuong xung quanh
va bén trong dé ngan nha kho thanh ba phong hinh chit nhat c6 kich thu6e nhu nhau (khong ké tran
nha). Vay can phai xay cac phong theo kich thudc nao dé tiét kiém chi phi nhat (bd qua d¢ day céc buc
tuong).

h
X
y Y y
Loi giai
h
. ) X
Yy Y Yy
384
Cich 1: Theo gia thiét, tacd x.3y=1152= y=""—
X
Pé tiét kiém chi phi nhit khi dién tich toan phan nho nhat.
Tacd S, =4xh+6yh+3xy =4xh+6. ﬁh+1152 4h(x+ﬁj+1152
X X
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: A ek A N 576 . o
Vi h khong doi nén S, nho nhatkhi f'(x)=x+=—— (v6i x>0) nho nhit.
X

Khéo sat f(x):x+i6 véi x>0, ta dugc f(x) nho nhat khi x=24= y=16.
X

Cach 2: BDT AM-GM (Cosi): x+ﬁ >2 576 =48. Dau "="xayra < x= 576 = x=24.
X X X

Cau 13. Ban An lam hai cai banh 1a hai khdi tru bang nhau c6 tong thé tich bang 1447z cm® va ding gidy
carton 1am mot cai hop hinh hop chir nhat (c6 du 6 mit) dé dung vira khit hai cai banh nhu hinh v&. Tinh
dién tich nhd nhat cta gidy carton dung trong viéc néu trén.

Loi giai
¢ Goi ban kinh ctia hinh tru 1a # (v&i > 0), chiéu cao cta khéi trula & (voi h>0).
Chiéu rong cua day hinh hop chir nhat 1a 27, chi€u dai ctia day hinh hop chit nhat 1a 4.
* Téng thé tich hai khdi tru bing 1447 cm® . Thé tich khdi tru béng 77k =727z (cm’).

2 ‘. 2 2 2
Chiéu cao cuakhoitrula 4= 7—2 . Chiéu cao cua hinh hdp chir nhat 1a 7—2
r r

+ Dién tich toan phan ciia hinh hop chit nhat 1a:
2(27".41"4‘41”.7—34-2.2]”}:2(8]»2+& 144)—16( 2 54)

r I"2 r r r

Ta co r2+ﬁ:r2 2—7—i-£>3,/ 22—72—27
r ror ror

+ Vay dién tich nho nhét cua gidy carton can dung 13 16.27 = 432(cm2)

Céu 14. Mot ho boi ¢6 dang 1a mét lang try dung tir giac v6i day 14 hinh thang vu6ng (mat bén (1) cua hd
boi 1a 1 day cua lang try) va cac kich thudc nhur da cho (xem hinh v&). Biét ring nguoi ta ding mot may

bom voi luu lugng 1a 42 m 3 phat va s& bom day ho mat 25 phit. Tinh chiéu dai cta ho.

chiu dai

0,5m

Loi giai
Thé tich ciia ho : 42.25=1050 m*
Dién tich day lang tru la: 1050:6 = 175 m’
Chiéu dai hd boi : 175:(3+0,5).2=100 m
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chiéu dai

0,5m

Céu 15. Mot nha xudng véi s6 lidu ghi trén hinh (biét 7 13 chiéu cao tir mat dit toi néc nha). Tinh chiéu
cao 4 cuanha (Lam tron két qua dén chir so thap phan thi nhat)

15° 10

20m

Loi giai

D F
E
15 10
4m i
4m h 24m
A4 C
E I(m

20m

AIEF : E =90° = EF = IE.cot10°
AIED: E =90° = DE = IE.cot15" = IE-(cot15° +cot10°) =20 = [E~ 2,13 m
Chiéu cao cianha la: & = 4 + EI=6,13 (m).

Cau 16. Dé 1am mot mang xdi nude, tir mot tim ton kich thude 0,9m x 3m nguoi ta gap tdm ton do nhu
hinh v& dudi, biét mat cit ciia mang x6i 1a mot hinh thang cin va mang x4i 1a mot hinh lang tru khong
c¢6 nip day phia trén. Hoi (m) bang bao nhiéu thi thé tich mang xdi 16n nhat?

3m

Tam ton 3m 0,3m

Mit cét
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3m X

4 O 3m 0’3m 093m

Tam ton
Méng x0i Mit cit

Ta c6 mang x6i 1a mdt hinh lang try, c6 chiéu cao bang 3m khong d6i va day 1a mot hinh thang can
nén thé tich mang x4i 16n nht khi dién tich day 16n nhét.

2
Ta c6 dién tich day: S = (:r + 0, 3) 0,3 — z=03 = l\/(aj + 0,3)5 (0,9 — z) .
2 2 4
Ap dung bét dang thirc AM-GM ta c6:

3z+3-0,3+3-0,9—3z 4_(09)4
y 9) .

24+0,3) (30,9 —3z) <
(#+0.3) ( )

Ping thire xay rakhi z +0,3 = 3-0,9 — 3z = z = 0,6.
CAu 17. Mot cai 1éu ¢ trai & khu du lich ¢ dang lang try ding tam gidc cé cac kich thude trén hinh:
AH=12m; BC=32m; CC'=5m.
a) Tinh thé tich khoang khong gian & bén trong 1éu.
b) Can phai c6 it nhat bao nhiéu m? vai bat dé dung 1&u d6? (Khéng tinh cac mép va nép gip cua 1éu)
Loi giai

a) Dién tich day (tam gidc): S = %.3,2.1,2 =1,92(m’)

Thé tich khoang khong ¢ bén trong 1éu ¥ = S.h=1,92.5=09, 6(m3)

b) Ap dung dinh li Pytago vao tam giac vuong AHC, ta tinh dugc AC =2m
S6 m? vai bat it nhit can ¢ : 2.(1,92+2.5) = 23,84m’

Cau 18. C6 mot cai 1éu c6 dang hinh lang try tam gidc ABC.A4'B'C' cb canh bén 44" vudng goc véi day.
Biét cac canh AB=AC =4,8m; BC =4m, AA'=6m.
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A 6m A
a) Tinh goc giita 2 dudng thing 44' va BC; A'B'va AC.
b) Tinh dién tich hinh chi€u vudng goc cua tam gidac ABB'trén mat phang (BB'C'C).
Loi giai

a) Vi A4' L (4BC)> BC = AA'J_BC:(AA',BC):%O
Vi A'B'//AB:>(A'B',AC)z(AB,AC):49,20
b) Goi I 1a trung diém . C6 AI L BC,AI L BB'=> Al 1 (BB'C'C)
Do d6 hinh chiéu vudng géc ciia tam giac ABB'trén mit phing (BB 'c'C ) la tam gidc BB'I c6 di¢n

tich: Sy, = %.BB'.BI = %.6.2 =6 m’

Cau 19. Nguoi ta cat miéng bia hinh tam giac déu canh bang 10cm nhu hinh bén va gap theo cac duong
ké, sau d6 dan cac mép lai dé duoc hinh tir di¢n déu. Tinh thé tich ctia khoi tir dién tao thanh.
Loi giai

10 cm

Tt dién déu tao thanh 1a tr dién déu ABCD c6 tat ca cac canh bang Scm .
a3 2503,
=—=Ccm .

4 4

Diéntich day la S =

2
Duong cao A4H = ADZ—DHZ\/SZ—[—-—j ==, vé6i H 1a tam day. Thé tich

3 2

1253 5J6 _125V2 |

374 3 2 ‘ ‘ ,

Cau 20. T mot miéng gidy carton hinh chitr nhat c6 chi¢u rong 30cm, chiéu dai 40cm. Nguoi ta cat & 4
goc hinh chir nhét 4 hinh vudng c6 canh bang 5cm rdi gap lai thanh hinh hop chir nhat khong nap (hinh
v€). Tinh thé tich cia hinh hop tao thanh.

V=
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Sau khi cit va iy ra 4 hinh vudng ¢ 4 goc va gép lai, ta dugc day cta hinh hop 1a mét hinh chir nhét co
kich thudc 1a 20 em va 30 e¢m, chiéu cao cua hinh hop 1a 5em.

Do d6 thé tich ctia hinh hop la: V = 20.30.5 = 3000cm’ .

Céu 21. Hai miéng gidy hinh vudng bang nhau duoc hai ban Ha va N@i cit ra va tao thanh mot hinh chop
tr gidc déu nhu sau.
Ha: Cit bo miéng gidy nhu Hinh 1 (v6i M 1a trung diém OA4) 16i tao thanh mot hinh chép tir giac déu.
Néi: Cit bo miéng gidy nhu Hinh 2 (véi M nam trén O4 théa OM = 3MA ) ri tao thanh mot hinh
chop tir gidc déu.

+
1

Hinhl  Hinh2
Goi V, la thé tich khoi chop cua Ha, V, la thé tich khoi chop cua Noi. Tinh ti s6 ?1
2
Loi giai
Goi canh hinh vuéng 1a 8 .

Hinh 1: Canh day ciia khdi chop déula 22 .
01:%05:%.4\/5:\/5; IS:%OS:%A\/E:NE. 7S
Puong cao khdi chop ' ‘I

2 2 '\\. __z“ \\‘ 1 ra’ i . _.'I.
SO =~/SI* -0I’ = \/(3\/5) —(JE) =4. B .
Thé tich khéi chép ¥, = %(2\/5)2.4 = 33—2 ) e

Hinh 2: Canh day ciia khdi chép déu la %.4\/5 =32.

3 3 3 5 5 5
OI==08==4v2==+2; IS==08S =—4v2 =—+2.
8 8 V2 2\/_ 8 8 V2 2\/—
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2 2
Pudng cao khéi chép SO =+/SI* —0I° = \/G\/Ej —G\/Ej =242.

32
, 5 1 v, 3 42
Thé tich khdi chop V, ==(3v2)*.242 =122 . vay L =—2_="C2
pVy=3 ( y AR
Cau 22. Cho m6t tim bia hinh chit nhat c6 chiéu dai 1a 60cm va chiéu rong 1 40cm . Nguoi ta cat 6 hinh
vudng bang nhau nhu hinh v&, mdi hinh vudng canh bang x (cm), roi gap tam bia lai dé dugc mot hop

chir nhat ¢co nép. Tim x dé khéi hdp nhan dugce co6 thé tich 16n nhét.

I,

Loi giai
40
X
a} X
Céic kich thuse khéi hop 1an luot 1a: 2073 . 40— 2x; x.

Khido V, =

hop —

(60‘3xj(40—2x)x = 3%’ —120x° +1200x = f ().

Khao sat ham f(x) v6i 0<x <20, ta dugc f(x) 16n nhatkhi x = ?.
Cau 23. Bé An c6 mdt tAm bia ¢6 chiéu dai 20cm, chiéu rong 1em. Bé muédn gap mot cai hop nho xinh dé

bo kep t(")C tang qua cho me ngay 20 tang 10. Anh trai bé da chi chq bé hai cach gap hop. Cach thir nhat

la b¢ cudn tam bia thanh mot cai hop hinh tru khong c6 2 day co thé tich V.

Céach thu hai 1a bé gap tdm bia thanh mot hinh hop chir nhat co thé tich V, ¢6 cac kich thugc nhu trén

hinh v&. Hay tim ti s6 thé tich cta 2 hop dé biét duogc gap theo cach ndo s& c6 thé tich 16n hon.

1
-F=-L

i s

Chicu dai clia tm bia 1a 20cm tirc 1a chu vi ddy hop hinh try va hop hinh hop 1a 20cm.
Do 2 khoi ¢6 cung chiéu cao nén ti s6 the tich s€ tinh theo ti s6 dién tich ddy cua hai hinh.
beé tinh dugc dién tich hinh tron day cia khoi hop hinh try ta phai tim ban kinh day.

o A : 1 1 1
Theo gia thiét chuvichola 20=27R< R = 10 =8 = ﬂﬂ = ﬂ

T 72'2 T

Loi giai

Dién tich day cua hinh hop S, =5.5=25.
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Khi do ﬁ:@:25:i
Vv, =& Vs
Cau 24. Cho mot tAm nhérp hinh chit nhat ABCD c¢6 AD =60 cm . Ta gép tim nhf)m theo 2 canh MmN
va PQ vao phia trong dén khi 4B va DC trung nhau (nhu hinh v€ dudi day) dé dugc mot hinh lang
try khuyét hai ddy. Tim x dé thé tich khéi lang try 16n nhat.

M Q

M Q c v

] . PR S AD
60 cm

Cach 1: V =S, trong d6 S = S, 1a dién tich mat ddy, 4 1a chiéu cao ctia khdi lang tru Vi chiéu cao

h khong thay doi nén dé thé tich 16n nhat thi dién tich ddy phai 16n nhat. Dién tich tam giac day theo
cong thirc Hérong:

S, =\/p(p—a)p-b)(p—c)
= J30(30— x)(30—x)(30— 60+ 2x)
= /3030 - x)*(2x - 30)

Ta can tim gia tri lon nhit ciia ham sb y= \/30(30 —x)*(2x—30)
6x° —300x +3600
y = -
2,/30(30 - x)*(2x—30)
x=20(TM)
x=30(L)

y'=0<:>{

Taco AN =x,(0<x<30) nén PN =60—2x.
Goi H la trung diém cia PN thi HP=30—x.
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Xét tam gidc vudng APH taco AH =~ AP* — HP* = \|x* —(30-x)" = /60x—900 (diéu kién x >15)
Dién tich tam gidc APN 1a S, ,,, :%.(60—2x)x/60x—900 = (60-2x)(V15x-225) = £ (x),

Do chiéu cao ciia khdi lang tru khong d6i nén thé tich khoi lang try 16n nhat khi f (x) 16n nhat.

' _45(x -2
Xét ham s f(x):(60—2x)(\/15x—225) trén khoang (15;30) ta co f’(x)z——lss(x 22(;).
x_

Giai phuong trinh f”(x) 0@—45(x—20) 0o x=20

1 1 X)= - 7 — x= .

e Tsx—235
Bang bién thién

x 15 20 30
() 0 _

£(x) / —

Tir bang bién thién ta co: max f(x)=100y/3 khi x=20.

(15:30)

Cau 25. Cho mot tim nhom hinh chit nhat ABCD ¢b AD = 24.¢m . Ta gip tim nhom theo hai canh MN
va QP vao phia trong &én khi AB va CD trung nhau nhu hinh v& dudi ddy dé dugc mot hinh lang tru
khuyét hai day. Tim = dé thé tich khdi lang try 16n nhét?

0

B M Y c M

4 x N P D N s
—‘ — -
24cm
4.D
Loi giai
0 c M 0
N P
P x D
—
24cm _
- A,D

Goi I 1a trung diém NP = IA dudng cao ciia AANP cén tai A

= Al = x> —(12—x)* =24(x - 6)

= dién tich day S, :%-NP-AI:%-(12—x)-,/24(x—6) , Vo1 6<x<12

= thé tich khéi lang try 1a ¥ =S, - MN = % (12— x)-24(x—6)
(dit MN = a: hing s6 duong)
e Tim gié tri 16n nhat cia ham sé y :l-(12—x)-«/24(x—6),(6£ x<12):

_2 _1/24( Ty 420270 g X2 v m8e(6:12)
a0 | J24=0)

+ Tinh gié tri: (8) =83, (6)=0, »(12) =0
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e Thé tich khéi tru 16n nhat khi z = 8.
Cau 26. Cho hinh vuéng 4BCD c6 canh la 30cm.

Trén canh 4B léy hai diém E , G sao cho A E_G B A=B E
AE =GB = x(cm) va diém E nam giira diém 4 e T ) va
diém G . Qua E ké dudng thing vudng goc véi AB cit
CD tai F ; qua G ké duong thang vudng goc voi 0em  —> AB cat
CD tai H.Nguoi ta gap hinh vuong theo hai canh
EF va GH sao cho canh 4D trung canh BC D= nhu
hinh v& d¢ tao thanh hinh lang tru dimg khuyét D F H c - F day.
Tim x dé thé tich hinh ling tru 16n nhat. "
Loi giai
A E G B A=B E 4
G
3.:0 cm  —>
D F H c p=c N~ F
H G K E

TacO AE=GB=x (0<x<15)= EG=30-2x.
Ké duong cao 4K cua AAGE .
Vi AAGE cantai A nén KE:E—2G:30;2X:15—x (cm).

. 1
AAKE vudng tai K:>AE>KE:>x>?5.

Ap dung dinh 1y Py-ta-go vao tam gidc vuong AKE ta co
AK® +KE? = AE® < AK® = AE® - KE®

& AK =VAE* —KE* & AK =[x —(15-x)’ < 4K =/30x-225 .

Dién tich diy AGE 135, :%AK.GE %m.(s()—zx) =/30x-225.(15-x) (cm®).

Thé tich lang tru 1a ¥ =30.4/30x—225.(15-x) (cm’).

V =304/30x —225.(15 - x) =304/15.(2x = 15) 15— x/15- x
=10/15.342x—154/15-x/15-x .

Ap dung bt dang thirc Co-si cho ba s6 duong 2x—15, 15— x, 15—x ta dugc
3.3/(2x-15)(15—-x) (15— x) < (2x—15)+(15-x) +(15-x)

& (2x-15)(15-x)(15-x) <5 & (2x-15)(15-x)(15-x) < &’
o J2x-15)(15-x)(15-x) <4/5° =55 =V <104/15.3.5J5 = V' < 75013 .

Déu "=" xay ra khi va chi khi 2x-15=15—x < x=10.
Vay x =10 thi thé tich ling tru 16n nhat.

Cau 27. Tir mot manh gidy hinh vudng canh 13 4cm , ngudi ta gip nd thanh bon phan déu nhau roi dung
1én thanh bdn mit xung quanh cta hinh hinh ldng try tir giac déu nhu hinh v&. Hoi thé tich ciia khdi ling
tru nay la bao nhiéu?
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Loi gidi
Day 14 hinh vudng c6 canh bang 1 nén dién tich day: S =1lem?.
Thé tich lang tru 1a: V = A.S = 4cm’

Céu 28. Mot chiéc thap c6 phan dudi co dang hinh hop chit nhat, day 13 hinh vudéng c6 canh dai 5 m.chiéu
cao ctia hinh hop chir nhat 1a 12 m. Phan trén cua thap c6 dang hinh chép déu, cac mit bén 1a cac tam
giac can chung dinh (hinh v&). Mdi canh bén ctia hinh chép dai 8 m .

a) Tinh theo mét chiéu cao ctia thap dong hd? (lam tron dén chir sé thap phén thir nhat)

b) Tinh thé tich cua thap ddng hd nay? (Lam tron dén hang don vi).

Loi giai

52

a) Xét hinh vuong A'B'C'D'cé: B'D'=~/B'C*+C'D” =+/5* +5° =5\/§:>0'D'=T
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2
Chiéu cao phan trén ctia thap: SO'=+/SD”-0'D"” = |8’ _(S\Z/EJ = 2206
206
2

Chiéu cao ciia thap 1a: 12+ ~19,2m

b) Thé tich phén dudi cta thap: V; =S ,,,,.00'=5"12=300(m")
V206 25206
2

e (m)

Thé tich phan trén cia thap: ¥, = %SA,B,C,D..SO' =
25206
6 2
CAu 29. Khi d6 dai cta hinh 1ap phuong ting thém 2 cm thi thé tich ciia né ting thém 98 ¢cm?®. Tinh do
dai canh cua hinh 1ap phuong da cho.

52

1
T
Thé tich thap: ¥, + ¥, =300+

~ 360(m3)

Loi giai
Goi khéi 1ap phuong ban dau c6 canh 1a a, khi d6 thé tich khéi 1ap phuong 1a ¥ = o,
Sau khi d6 dai canh ting thém 2 cm thi khéi lap phuong c6 canh 1a a+2,
khi d6 thé tich khéi 1ap phuong 1a V' = (a +2)°.
Thé tich tang thém: V'~V =98 & (a+2)’ —a’ =98 = a =3 (cm).
Céu 30. Khi chiéu cao ctia mot hinh chop déu ting 1én 7 1in nhung mdi canh day giam di 7 14n thi thé
tich ctia no6 tang hay gidm bao nhiéu lan?
Loi giai
Taco: V = %.h.S , voi h 1a chidu cao, S 1a dién tich day.
2
S = #80" vl x 1a do dai canh cta da giac déu, a 1a sb dinh cua da giac déu.
4 tan ( )
a

2
X
1 (j ¢ 1 ,

Yebt <V, =—nh—" h.S == . Thé tich ctia khéi chép déu giam di » 1an.

_\n) 11
4tan(180 J n 3 n
a

Cau 31. Nguoi ta du dinh dao mdt ham ruou c6 dang hinh choép cut déu c4 hai canh day la 7m va Sm.

Mit bén tao v6i day nhé thanh mot goc nhi dién c6 s6 do bang 120°. Tinh s6 mét khdi dat can phai di
chyén ra khoi ham

Goi 0,0, I, I' 1am luot 14 tim hai day va trung diém 2 canh day 16n va day nhé tuong ung.

Vé duong cao /'H cua hinh thang vuéng OII'O'. Ta co 0= 120°, 110 = 60°
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OO':HI:(OI—O'I‘).tanI'/I\O:(%—g).tanwo =3

% =%.h.(S+\/S-S' +5) =%.J§.(72 SRS +52) :%.\/3. hay ¥ ~ 62,93 (m’)

Vay phai chuyén ra khoi him khoang 62,93 (m*) dat

Céu 32. Mot chan cot bang thep khong ri ¢6 dang hinh chop cut tu glac déu co canh day 16n bang 4a,
canh day nho bang 24, chiéu cao % = 4a va ban kinh day phan tru rong bén trong bang a .

a) Tim goc phang nhi dién tao boi mat bén va mat day.

b) Tinh thé tich chan cot néi trén theo a.

a) Goi 0,0, I, I' 1am luot 1 tAm hai ddy va trung diém 2 canh day 16n va day nho tuong tng.
Tacod O'I'] 1a goc phiang nhi dién tao bdi mat bén va mat dy (day trén),
oI’ 1a goc phang nhi dién tao bai mit bén va mat day 16n (day dudi)

b) Thé tich phan tru rng bén trong hinh chép cut V, = 7.7 h=w.a’.4a = 4n.a’

Thé tich khéi chép cut:

Voopeus = %h(S +4S-S"+ S') = %.4a.((4a)2 +(4a)’ - (2a)* + (2a)2) = %.4a.28a2 = %cﬁ

3
Thé tich khdi chan cot: V. =V -V = 2(13 —dra’ = (2-127).a°

chan cot chopcut ru 3 3

Céu 33. Mot ngdi nha c6 dang khdi chop déu S.ABCD c6 tit ca cac canh déu bang a. Khdi ling try dimg
MNPQ.M’N’P’Q’ bén trong khoi chop S.ABCD sao cho M, N, P, QO lan Iuot thudc cac canh bén S4, SB,
SC, SD va M’, N’, P’, Q’ thuoc diy (ABCD). Tinh MN theo a dé thé tich cua khdi ling tru
MNPQ.M’N’P’Q’ dat gia tri 16n nhét.

Loi giai
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bat MN =x,0<x<a.

MM _AM _a-x oo 97X 60 27% [s— 40?
SO AS a a a

a—Xx

_4
V2o 2

1 ] x
VMNPQ.M'N'P'Q' = SMNPQ MM ' = MN2 MM = xz. E(a - x) f

N | =
IA

|
w|Qw

Dau bang xay ra khi va chi khi gza—xcnc:%a (tm).

Cau 34. Nguoi ta can cat mot khdi 1ap phuong thanh hai khbi da dién boi mot mit phang di qua A (nhu
hinh v&) sao cho phan thé tich cua khoi da dién chira di€m B bang mot nura thé tich ctia khoi da di¢n
con lai. Tinh ti s& k = S_N

A

Loi giai
Dung hinh nhu hinh v&€ v6i BM = Al = CK. Pat AB =1
Khi do Visco ascp =1 theo GT suy ra VADP.BCNM :é

D& thiy AINK 14 hinh binh hanh c6 dudng chéo cit nhau tai trung diém mdi duong
Khidé AI=CK =KN =V, oo =Ve 1o
Suy ra V,pp s = Viexr ancs =1.CK

Cho V1 sowm :§:>CK:§:> CN:%
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Cau 1:

Cau 2:

Cau 3:

Cau 4:

| CHUONG |

CHUYEN PE IX — TOAN — 11 — CAC QUY TAC TINH XAC SUAT

CAC QUY TAC TINH XAC
SUAT

BAI TOAN THUC TE LIEN QUAN PEN XAC SUAT
C6 2 nguoi the san di sin cling ban vao mot con nai. Goi 4 1a bién ¢d ngudi thir nhét ban tring

con nai, B la bién cd nguodi thir hai ban tring con nai. Tim moi quan hé gifra 2 biénco 4 va B

Loi giai
A va B 132 bién cb doc 1ap vi viéc nguoi tho san tha nhét ban tring con nai khong phu thude
vao viéc ngudi tho san thir hai ban trang nai.

Chon ngau nhién 1 hoc sinh trong 16p 11A di du dai hoi doan trudng. Xét hai bién cb:
A: “Hoc sinh d6 1a nam’’.

B : “Hoc sinh do 1a hoc sinh gidi’’.
Néu ndi dung cta bién cd 4UB.

Loi giai
AU B : Hoc sinh dugc chon 1a hoc sinh nam hoac hoc sinh gioi.

Gieo ngau nhién 1 con xtic xac va 1 dong tién xu. Xét hai bién co:
A “ Con x0c xac xuat hién mat chan cham”’.

B : “ Pong tién xu xuét hién mat sap”.
Néu noi dung ctia bién cd 4.B.
Loi giai
A.B: Con xtic xdc xuat hién mat chin chim va déng tién xu xuét hién mat sép.
Hai xa thi cting ban vao bia. Ki hiéu 4, 1a bién c6: “ Nguoi thir k& ban trang”’, k =1,2.
Hay biéu dién cac bién ¢ sau qua cac bién cb 4,4, .
a) A:“ Khong ai ban trang”’.
b) B: ““ Ca hai cing ban trang’’.
¢) C: < Co ding mot nguoi ban trang”’.

d) D: < C6 it nhat mdt ngudi ban trang”’.

Loi giai
a) A: < Khong ai bin tring’’ nén nguoi thir nhat khong ban trang va ngudi thir hai khong ban
tring
= A= ZA_Z
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CHUYEN PE IX — TOAN — 11 — CAC QUY TAC TINH XAC SUAT
A=A.4,
b) B: ““ Ca hai cing ban tring”” = B = A4,.4,

¢) C: ““ C6 dung mdt ngudi ban trang”’ suy ra néu ngudi thir nhét ban tring thi nguoi tha 2
khéng béan tring va nguoc lai

Viy C = 4.4,V 4.4,

d) D: < C6 it nhat mdt ngudi ban trang”’: ¢d 3 trudng hop
TH1: Nguoi thir nhit ban trang va nguoi thir 2 khong ban tring.
TH2: Nguoi tht nhat khong bén tring va nguoi thir 2 bén tring.
TH3: Ca hai ngudi cing ban tring.

Vay C=A4,.4, U 4.4, U 4.4,

Trong mot chiéc hdp cd chira 5 vién bi mau xanh, 6 vién bi mau dé; cac vién bi co kich thudc va
khéi lugng nhu nhau. Liy ngdu nhién hai 1an lién tiép, trong d6 mdi lan 1y ngiu nhién 1 vién bi
trong hop, ghi lai mau ciia vién bi 13y ra va bo lai vién bi d6 vao hop.

Xét cac bién cb:

A Qua bong mau do lay dugc ¢ 1an thu nhat’’;
B : “ Qua béng mau xanh duogc lay ra ¢ lan thtr hai’’;
Chtng minh hai bién co0 4, B ddc lap.
Loi giai
Ta thay bién c6 B xdy ra sau bién c0 A4 nén viéc xdy ra hay khong xdy ra cua bién c6 B
khong lam anh hudng dén xac suat xdy ra cua bién co0 4 .Mdt khéc ta c6: xac suat cua bién co

. < K 4 J 5 /4 X /4 . e r
B khi bién c60 4 xay ra bang ﬁ; xac suat cua bién c6 B khi bién c6 4 khong xay ra cling

\ 5 cn N \ L A X N L, \ £,
bang T Do d6 viéc xay ra hay khong xdy ra cia bién c0 4 khong lam anh hudng dén xac
suét Xdy ra cua bién ¢b B. Vay hai biéncd 4, B doc 1ap.

C6 9 chiéc thé trong mot chiéc hop dugc danh sbtr1dén 9, ngudi ta rat ngau nhién lan luot
hai thé. Xét hai bién cd sau :
A: ¢ Lan tht nhat rat duoc thé mang sb6 chan’’;

B: “‘Lan tht hai rat dugc thé 1a s6 chia hét cho 3°’;
Hai bién c¢6 4 va B ¢6 14 hai bién ¢b doc 1ap khong? Tai sao?
Loi giai

Néu A xay ra, tirc 1 1an thir nhat rat dugc thé mang s6 chin = P(4) =

NJ N

Khi d6 trong hop con lai 5 thé danh s 1é va 3 thé danh s6 chin
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Néu 1an thir nhat rat dugc thé danh s 6 thi x4c suat ciia bién ¢b B 1a = P(B) =

oo | N

Néu 1an thir nhét rat dugc thé danh sd 2 hodc 4 hodc 8 thi xac suit cia bién cd B 1a

:P(B)z%

Nhu vy xac suat xay ra ciia bién ¢ B da thay ddi phu thudc vao bién ¢cd 4 xay ra hay khong
xay ra. Do d6 2 bién ¢6 4 va B khong doc lap.

Trong mot 16p 11A ¢6 25 hoc sinh nam va 15 hoc sinh nit trong d6 ¢6 10 hoc sinh giéi gdm 4
nam va 6 nit. Trong gid hoc gido vién chon ngiu nhién 2 hoc sinh 1én bang dé kiém tra bai tap
vé nha. Xét cac bién cd:

A ““ Hai hoc sinh d6 1a hoc sinh nam’”’.

B : *“ Hai hoc sinh d6 1a hoc sinh gioi.
Néu ndi dung ciabién cé6 AUB; ANB.

Loi giai
AU B 1abién co: ““ Hai hoc sinh do6 1a hoc sinh nam hoac 1a hoc sinh gioi’’.

AN B labién co: *“ Hai hoc sinh doé hoc sinh nam va 1a hoc sinh gidi”’.

Mot hop chira 20 qua cau cung kich thudce duge danh sé tir 1 dén 20 . Chon ngau nhién 1 qua
cau tir hop. Goi A 1a bién c¢d “Sé ghi trén qua cdu duge chon 13 mot sb 167, B 1a bién c¢b “ Sb
ghi trén qua cau duoc chon 1a mot s6 chia hét cho 57. Hai bién cé A va B c6 doc lap khong? Vi
sao?

Loi giai

A 5 \ , A 5 + K A \ 1
Neéu A4 xay ra thi xac suat cua bién ¢co B la 3

A A 5 3 , A 5 K A \ 1
Néu A khong xay ra thi xac suat ciia bién co Bla 5
Viy A va B 1a hai bién cb doc lap véi nhau.
C6 2 chudng nudi ga. Chudng thir nhat c6 10 con ga mai va 5 con ga tréng. Chudng thi hai c6 6

con ga mai va 8 con ga trong. Tir mdi chudng bat ngiu nhién ra 2 con ga. Xét cac bién co:
A ““ Bit duoc 2 con ga trng tir chudng thir nhat™”.
B: ““ Bit dugc 1 con ga tréng va 1 con ga mai tir chudng thir hai’”.
a) Néu noi dung ctia bién cé 4N B .
b) Chimg minh 2 bién ¢ A4 va B 1a hai bién ¢ doc lap.

Loi giai
a) Bién c6 4 B: ““Bit duoc 2 con ga trong tir chudng thir nhat va bét dugc 1 con ga trong va
1 con ga mai tir chudng thtr hai’’.
b) Xac suat dé bit duoc 1 con ga trong va 1 con ga mai tir chudng thir hai 1a % = g

14

£ , v Y S + . 48
Neéu A4 xay ra thi xac suat cua bién co B la o
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Cau 11:

CHUYEN PE IX — TOAN — 11 — CAC QUY TAC TINH XAC SUAT

A A 5 3 ’ A 5 K A \ 48
Neéu 4 khong xay ra thi xac suat ciia bieén co B la o

Vay A va B lahai bién ¢b doc lap véi nhau.

C6 2 chau dung c4. Chau I chira 5 con ca chép va 5 con ca qua, chau II chira 6 con ca chép va 4
con cé qua. Bit ngﬁu nhién mot con cé tir chiu I dé ban rdi don cac con céa cta chau I vao chau
II. Sau d6 bat ngu nhién mot con ca tir chau I1. Xét cac bién cd:

A: ““Bét duoc con ca chép tir chau I

B : “‘Bét dugc con ¢4 qua tir chau I,
Chtng minh rang 2 bién ¢6 4 va B 1a hai bién cb khong doc lap.

Loi giai
Néu bién c¢6 4 xay ra, tic 1a bat dugc con ca chép tir chau I. Vi khong tré lai con ca chép d6
vao chau nén trong chau I con 4 con ca chép va 5 con ca qua. Khi dé xac suit cta bién cd B 1a
9
P(B)=—.
B) 19
Néu bién cb 4 khong xay ra, tic 1a bat duoc con ca qua tir chau I. Vi khong tra lai con ca chép
d6 vao chau nén trong chau I con 5 con ca chép va 4 con ca qua. Khi d6 xac suét cua bién ¢ B
8
la P(B)=—.
(B) 9
Viy A va B 1a hai bién cb khong doc 1ap véi nhau.

Hai ban An va Binh doc 1ap v6i nhau di thi ching chi Cong Nghé Thong Tin co ban. Biét rang
xéac suat dd ki thi ciia An 1a 0,7 va xac suat dd ki thi ciia Binh 13 0,9.

Két qua Xac suit

a
B

aa
BB

B
a

P: d&; F truot

a) Hay vé lai so do hinh cay trén va bo sung cac thong tin con thiéu.
b) Dua vao so do hinh cy vira v&. Hiy tinh x4c suét cc bién cd sau:
A : “Ca hai ban ctuing d6 ki thi”.
B : “An d6, Binh trugt”.
C : “It nhat mot trong hai ban d6”.

Loi giai

a)
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Cau 13:

Cau 14:

CHUYEN PE IX — TOAN — 11 — CAC QUY TAC TINH XAC SUAT

Binh Két qua Xéc suat

(7] [on] [ormsmser )

F [ 0,3x0,1=0,03 ]
EBRETS

P: d5:; F truot

b) Tacé: P(4)=0,63; P(B)=0,07; P(C)=1-0.03=0,97.

Xac suat sut bong thanh cong tai chim 11 mét ciia hai cau thu Quang Hai va Vin Dt 1an luot
13 0,8 va 0,7 . Biét mdi cau thi sit mot qua tai chAm 11 mét va hai nguoi st doc 1ap. Tinh xac
suat dé it nhat mot nguoi sut bong thanh cong.
Loi giai
Xac suét sut khong thanh cong tai chim 11 cua cau thu Quang Hai la 1-0,8=0,2
Xéc suat sat khong thanh cong tai chdm 11 ctia cau thu Van Ptc 1a 1-0,7 =0,3
Xéc suit ca hai cau thu sat khong thanh cong tai cham 11 1a 0,2.0,3 =0,06
Suy ra: Xac suat dé it nhat mot nguoi sut bong thanh cong 1a: 1—0,06 = 0,94 .

O moét loai thue vat, hat tron 1a tinh trang trdi hoan toan so voi hat dai. Cho cay hat tron thuan
chung thy phan véi cdy c6 hat dai duge F1 toan 1a ciy hat tron. Tiép tuc cho cac cay F1 thu phan
v6i nhau va thu duge cac cay con méi. Lan luot chon ngéu nhién 2 cdy con mdi, tinh xac sut
ctia bién cb: “C6 dung 1 cy hat tron trong 2 cdy duoc 1ay ra”.
Loi giai

Quy udc gene A: hat tron va gene a: hat dai.
O thé hé F2, bakiéu gene: AA, Aa, aa xuét hién véi ti 16 1: 2: 1 nén ti 18 hat tron so v6i hat dai
la3:1.
Got 4,4, 1an luot 1a bién c¢d “cay dugc chon 14n tht nhét 1a hat tron” va bién ¢ “cay dugc chon
1an tht hai 14 hat tron”.
Taco 4,4, doclap va P(A4)=P(4,) :%.
Xéc suit ctia bién ¢ co dang 1 cay hat tron trong 2 cdy duoc lay ra la:
P4 dy 04 4,)=P(44,)+P(44,)=P(4).P(4,)+P(4).P(4)

311 3 3

=—X—+—X—=—

4 4 4 4 8

Mot mang cung cap dién nhu hinh vé:

o
E

D
O—
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Cau 15:

Cau 16:

CHUYEN PE IX — TOAN — 11 — CAC QUY TAC TINH XAC SUAT

Dién duoc cung cip tir noi san xudt £ dén noi tiéu thu F qua nam tram bién ap 4,B,C,D,G .
Biét r?mg cac tram bién ap nay lam vi¢c doc 1ap nhau, xac suét co su cd ki thuat sau mot thoi gian
hoat dong cta cac tram A4,B,C va D,G lan luot1a 0,2 va 0,1. Tinh x4c suat dé noi tiéu thy
F khong mét dién.

Loi giai
Goi F 1a bién c6 noi tiéu thy F khong mét dién.
A,B,C,D,G 1a bién cb cac tram bién dp 4,B,C,D,G gip su cb ki thuat.
Ta co: f:(AmBmC)u(DmG).
Suy ra: P(F)=P(4BC)+ P(DG)~P(ABCDG)
=P(4).P(B).P(C)+P(D).P(G)-P(4).P(B).P(C).P(D).P(G)
=0,2.0,2.0,2+0,1.0,1-0,2.0,2.0,2.0,1.0,1=0,01792.
Vay P(F)=1-P(F)=0,98208.

Mot mang cap nude nhu hinh vé:

EF

Nude duoc cung cdp tir nguén E dén F qua ba tram bom ting ap A, B,C . Cac tram bom ting
ap nay lam viéc doc 1ap nhau. Biét rang xac suit dé cac tram bom 4, B,C c6 su ¢6 sau mot thoi
gian hoat dong 1an luot 14 0,1; 0,1; 0,05. Tinh x4c suat dé ving F bi mat nudc.

Loi giai
Goi F labién c0 noi tiéu thu F mat nudc.
A,B,Clabién cb cac tram bom 4, B,C gip su ¢ ki thuat.

Ta co: F:(AmB)U(C).

Suy ra: P(F)=P(A4B)+P(C)-P(A4BC)

= P(4).P(B)+P(C)-P(4).P(B).P(C)

=0,1.0,1+0,05-0,1.0,1.0,05 = 0,0595.

Vay P(F)=0,0595.

Tai vong chung két Hoi khoe Phu Dong 1an X dugc t6 chirc & tinh Nam Dinh, van dong vién X

thi ddu mon Dién kinh, van dong vién Y thi ddu mén Boi 16i. Biét rang xac suat gianh huy
chuong cta hai van dong vién lan luot 13 0,8 va 0,7.

a) Tinh xé4c suat dé ca hai van dong vién déu dat huy chuong?
b) Str dung so d6 hinh ciy, hay tinh x4c suat dé:

(] “Ca hai van dong vién déu khong dat huy chuong”.

1 “Van dong vién X dat huy chuong, van dong vién Y khong dat huy chuong”.

1 “Van dong vién X khong dat huy chuong, van dong vién Y dat huy chuong”.
1] Loi giai

Goi A la bién cb “Van dong vién X dat huy chuong”, ta cé P(A4)=0,8.

B 1a bién cb “Van dong vién Y dat huy chuong”, ta c6 P(B) =0,7.
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CHUYEN PE IX — TOAN — 11 — CAC QUY TAC TINH XAC SUAT

Khi d6, 4B 1a bién ¢ “ca hai van dong vién dat huy chuong”.
Vi hai bién ¢ 4, B doc lap nhau, nén ta co:

P(AB)=P(A4).P(B)=0,8x0,7=0,56.

a) Tinh P(ZE),P(AE) va P(ZB) . Ta dung so d6 hinh cay dé mé ta nhu sau:

Cau 17:

0.7 B AB
0.8 0.3 =B AB

_ o7_-DB AB
A<
Dua vao so do hinh cdy, ta co: P(ZE):O,ZXO,3:0,O6; P(AE):0,8><O,3:O,24.

P(ZB) =0,2x0.7=0,14.

Mot cong ty Du Lich Iit hanh dén khach tir phia cong ty ddi tac, doan khach bao gdm khach dén
tir nudc Anh va khach dén tir nude Trung Québc. Cong ty chon 3 phién dich vién tir mot nhom 20
phién dich vién. Trong d6 c6 11 phién dich vién tiéng Anh va 9 phién dich vién tiéng Trung
Qudc, mdi ngudi chi phién dich dwgc mot thi tiéng. Hoi:

a) Cong ty co bao nhiéu cach chon 3 can bd sao cho co ca can bo phién dich tiéng Anh va tiéng

Trung Qudc?

b) Xac suat ctia bién c¢o “Cac can by dugc chon cé ca phién dich tiéng Anh va tiéng Trung Qudc”

Cau 18:

1a bao nhiéu?
¢) Loi giai
a) Goi: A 1a bién cb “Trong 3 phién dich vién c6 ca phién dich vién tiéng Anh va tiéng Trung
Quéc”.
B 1a bién ¢6 “Trong 3 phién dich vién c6 1 phién dich vién tiéng Anh va 2 phién dich vién tiéng
Trung Qudc .
C 1a bién cb “Trong 3 phién dich vién c6 2 phién dich vién tiéng Anh va 1 phién dich vién tiéng
Trung Quéc .
Taco: A=BuC, BNC=0.
Suy ra n(A) = n(B)+n(C) =C,,.C; +C.C, =891.
Vay cong ty c6 891 cach chon 3 phién dich vién thoa yéu cau bai toan.
b) SO phén tir khong gian mau 1a: n(Q)=C;, =1140.

n(4) 891 297

X4c suét ctia bién ¢d 4 1a: P(A4)= @ =120~ 380"
n

Trén mot ving bién, co hai chiéc tau thay A va B Tau thuy A truyén mot tin dén tau thiuy B
cho dén khi tau thiy B phan hdi 1a da nhan duoc. Biét kha nang tau thiy B phan hdi da nhan
duoc tin @ mdi lan 4 gui 1a doc 1ap v6i nhau va xéac suat phan hdi mdi 1an déu 1a 0,6. St dung
so dd hinh cay, tinh x4c sudt tau 4 phai gui tin khong qué 3 14n.

Loi giai
Vi céc lan guri doc 1ap, nén ta c¢6 so d6 hinh cay nhu sau:
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Cau 19:

Cau 20:

Cau 21:

CHUYEN PE IX — TOAN — 11 — CAC QUY TAC TINH XAC SUAT

0.6 Phan Phan hoi 0.6
héi _ e
0. Khéngg B Phan hdi 0,24

nhan = seq A ‘
dugc thng{ At Phan hoi 0.096
i 0.4 *nhan
dwoce A
’ 0.4 Khong Khong nhan

5 0.064
nhan dwoc
duoc

Viy, xac suat dé tau thuy 4 phai giri tin khong qua 3 lan la:

0,6+0,24+0,096 = 0,936.
Mot ngudi goi dién thoai nhung quén mat chir s6 cudi. Tinh xac sudt dé ngudi d6 goi dung sd
dién thoai ma khong phai thir qua hai 1an.

Loi giai

S6 phan tir cia khong gian mau 13 n(Q) =10=10.
Dé nguoi d6 goi dang sb dién thoai ma khong phai thir qua hai lan ta ¢6 2 truong hop:
THI1: Nguoi d6 goi diing & 1an thir nhét.
TH2: Nguoi d6 goi dung & 1an thir hai.

Goi A4, :" ngudi do goi dung ¢ lan thir nhat" = xéac suat ngudi d6 goi dung 1a P(4,) = I—Vé. x4c

sudt ngudi d6 goi khong ding 1a P(Z) = % )

Goi 4, :" nguoi d6 goi ding & 1an thtr hai" = xdc sut ngudi d6 goi ding 1a P(4,)= é

Goi A:"nguoi d6 goi ding sd dién thoai ma khong phai thir qua hai 1an" ta c6 A4 = 4 UZA2
— I 91 1

= P(A4)=P(4)+P|4).P(4)=—+—.—=—.

Trong ky thi Tt nghiép Trung hoc Phé thong, bai thi mon Toan c6 50 cau hoi trac nghiém khach
quan dang bdn lya chon va chi c6 mot lva chon dang, mdi cau dang dugc 0,2 diém. Sau khi lam
chéc chan dung 30 cau hoi, ban An khoanh ngiu nhién dép an 20 ciu con lai. Tinh x4c suat dé
ban An dugc dung 7 diém.

Loi giai
Sau khi 1am chic chan dang 30 cau, thi ban An dugc 6 diém.
Vay dé duoc 7 diém, thi ban An phai lam dtng 5 ciu trong 20 ciu con lai.
Chon 5 cau dung tir 20 cdu c6 C;, cach chon.

s sk I L TR
Trong 4 dap an, xac suat chon dap an dung la k xac suat chon dap an sai la —.

Ap dung cong thirc nhan xé4c suat, ta c6 xac suat dé ban An duoc 7 diém 1a:

5 15
BRI
4) 4

Co6 hai hop. Hop I dung 4 gbi qua mau do va 6 goi qua mau xanh, hop II dung 2 gbi1 qua mau do

va 8 gbi qua mau xanh. Gieo mét con suc sic, néu dugc mit 6 cham thi iy mot goi qua tir hop

[, néu duge mat khéc thi léy mdt goi qua tir hop II. Tinh xéc suit dé léy duoc goéi qua mau do.
Loi giai
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Cau 22:

CHUYEN PE IX — TOAN — 11 — CAC QUY TAC TINH XAC SUAT

J ’ A A . , < A ‘A - A \ 1 \ ’ A A .
Ta c6 xac suat dé gieo con suc sac xuat hién mat 6 cham la P(A) = s va xac suat dé gieo con

stc sac khong xuat hién mit 6 chdm 1a P(Z)=%.
Y S e a i 1s 4 2
Xac suat lay tir hop I duge goi qua mau do 1a P(Bl)zng.
A tA A a1 2 1
Xac suat lay tir hop I duogc gbi qua mau do 1a P(BZ)ZB:;
A s L 2R 14 P, - 12 51 7
Vay xéc suat dé lay duoc goi qua mau do la P(A).P(Bl)+P(A).P(B2) :ETEE =30

C6 hai bénh nhan X va Y bi Tiéu duong type 2. Biét rang bién chimg vé suy than cua bénh
nhan X 1a 0.2 va cua bénhnhan Y 1a 0.1. Kha ning b bién ching suy than cia hai bénh nhan
1a doc 1ap. Hay tinh xéac suét cua cac bién cd:

a) “Ca hai bénh nhan déu bi bién chung suy than”.

b) “Ca hai bénh nhan déu khong bi bién chimg suy than”.

¢) “Bénh nhan X bi bién chimg suy than, bénh nhan Y khong bi bién chimg suy than”.
d) Dung so d6 hinh cdy dé kiém ching cac két qua trén.

Loi gidi

Goi 4 la bién c6 “Bénhnhan X b suy than”. Ta co P(4)=0,2 va P(4)=0,8.
Goi B la bién c6 “Bénh nhan ¥ bi suy than”. Ta c6 P(B)=0,1 va P(B)=0,9.
Khi d6 AN B 1a bién c¢b “Ca hai bénh nhan déu bi bién chung suy than”.

Khi d6 AB 1a bién cb “Ca hai bénh nhan déu khong B AB
bi bién chimng suy than”. 0.1
Khi d6 4B 1a bién c6 “Bénh nhan X bj bién ching A —~——75 AB

suy than, bénh nhan Y khong bi bién ching suy than”.

a) Hai bién cb 4,B doc 1ap nén —

b) Hai bién cb Z,E doc 1ap nén

0,8 0.1 B AB
Ta co: A

P(A4NB)=P(A4AB)=P(4).P(B)=0,2x0,1=0,02.

o/
|
o/

Ta c6: P(ZE) - P(Z).P(E) -0,8x0,9=0,72.

¢) Hai bién cb A,E ddc 1ap nén

Taco: P(A4B)=P(4).P(B)=0,2x0,9=0,18.

d) Ta c6 so dd hinh cay nhu sau:

Cau 23:

Theo so dd hinh cdy, ta ¢6: P(4B)=0,2x0,1=0,02; P(4B)=0,8x0,9=0,72;

P(AE):O,2><0,9:0,18.

Mot nghién ciru cho thdy rang bénh COVID-19 c¢6 xac suét truyén bénh 1a 0.85 néu tiép xuc voi
ngudi bénh ma khong deo khau trang; 13 0.1 néu tiép xtc véi nguoi bénh ma ¢ deo khau trang.
Ban X tiép xtc vdi 1 ngudi bénh hai lan, trong d6 c6 mot 1an deo khau trang va mot 1an khong
deo khau trang. Tinh x4c suat ban X bi lay bénh tir nguoi bénh ma ban 4y tiép xuc.

Loi giai
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Cau 24:

Cau 25:

CHUYEN PE IX — TOAN — 11 — CAC QUY TAC TINH XAC SUAT

Goi 4 1a bién ¢6 “Tiép xtc véi ngudi bénh ma khong deo khau trang”, ta c6 P(A)=0.85.
Goi B la bién c6 “Tiép xtc véi ngudi bénh ma c6 deo khau trang”, ta c6: P(B)=0,1.
Khi d6, AB 1a bién ¢ “Ban X bi lay bénh tir nguoi bénh ma ban Ay tiép xtc”.

Vibién cd 4, B doc lap nhau, nén ta c6 P(AB)=P(4).P(B)=0,85x0,1=0,085.

Truong Trung Hoc Thuc Hanh Pai hoc Su pham ¢6 3 cdu lac bd 1a: Chudn chudn tre, Co Ba La
va Khéi Nghiép, mdi cu lac bd c6 5 hoc sinh. Ban giam hiéu mudn chon ngau nhién 3 hoc sinh
dé tham gia hoi trai truyén théng hoc sinh, sinh vién thanh phé. Tinh xé4c suét dé 3 hoc sinh duoc
chon thudc 2 cau lac bo.

Loi giai
S0 phan tir khong gian miu: n(Q)=C}; = 455.
Goi A 1a bién ¢b “Chon duge 3 hoc sinh thudc hai cau lac bo”.
Ta c6 so db hinh cay nhu sau:

Chon 2 hoc sinh CLB
Cobala o——3¢ C05.10 =50 céach
C6: Cs2 =10 cach

Chon 1 hoc sinh CLB

Chuén chuén tre )
Cé: Cs! =5 cach Chon 2 hoc sinh CLB

Khai nghiép &——>8 (( 5.10 = 50 cach
C6: C> =10 cach

Chon 2 hoc sinh CLB
Chuon chuon tre o——># (0 5.10 = 50 cach

Cé: Cs* =10 cach
Chon 1 hoc sinh CLB ’

Co ba ld
C6: C! = 5 cach Chon 2 hoc sinh CLB

Khoi nghiép o—>8 (6 5.10 = 50 cdch
Cé: Cs* = 10 cach

Chon 2 hoc sinh CLB

Chuén chuén tre o——>0 (6 5.10 = 50 cdach
C6: Cs* =10 cach

Chon 1 hoc sinh CLB
Khaoi nghiép
C6: Cs! =5 cach Chon 2 hoc sinh CLB
Cé bala o—=>8 (6 5.10 =50 cach

C6: C2 =10 cach
Tur do, ta c6 n(A4)=6.50=300.

n(4) _ 60
n(Q) 91’

Véy x4c suat ciia bién c6 4 1a P(A4)=

Truong Trung Hoc Thuc Hanh Pai hoc Su pham c6 cau lac bg 1a: Chudn chuén tre c6 15 hoc
sinh, cau lac bd Truyén thong c6 9 ban hoc sinh. Ban gidm hi¢u mudn chon ngau nhién 3 hoc
sinh dé tham gia chién dich “Xuén tinh nguyén” tir cac cau lac bo trén. Tinh xac suat dé 3 hoc
sinh dugc chon cung thudc mot cau lac bo.

Loi giai
Goi A 1a bién ¢b “Ba hoc sinh dugc chon cung thudc cau lac b Chudn chdn tre”.
Goi B 1a bién ¢b “Ba hoc sinh dugc chon cung thudc cau lac b Truyén thong”.
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Cau 26:

Cau 27:

Cau 28:

Cau 29:

CHUYEN PE IX — TOAN — 11 — CAC QUY TAC TINH XAC SUAT

Khi d6, AU B 1a bién ¢b “Ba hoc sinh dugc chon cung thudc mot cau lac bo”.

\ A c. C: 49
Do 4 va B xungkhac nén P(AUB)=P(A4)+P(B)=—+—=——.

G, C, 184
Tai mot truong THPT X, khéo sat cho théy c6 26% hoc sinh e ngai khi hoc mon Toan, 32% hoc
sinh e ngai khi hoc mén Tiéng Anh, 14% hoc sinh e ngai khi hoc c4 2 mon Toan va Tiéng Anbh.
Hay tinh ti I¢ hoc sinh e ngai khi hoc Todn hodc e ngai khi hoc Tiéng Anbh.
Loi giai

Goi A 1a bién c¢b “Hoc sinh em ngai mén Toan”.
B 1a bién cb “Hoc sinh e ngai mon Tiéng Anh”.
Khi d6, AB 1a bién c6 “Hoc sinh e ngai ca 2 moén Toan va Tiéng Anh”,
AU B 1a bién ¢d “Hoc sinh e ngai mén Toan hodc moén Tiéng Anh”.
Taco: P(A4)=26%=0,26; P(B)=32%=0,32; P(4AB)=14%=0,14.
Theo cong thirc cong xac sudt, ta co:
P(4UB)=P(A)+P(B)-P(4AB)=0,26+0,32-0,14=0,44.

Pau tiét hoc, c¢6 gido kiém tra bai cii bang cach goi 1an luot timg ngudi tir dau danh sach 16p 1én
bang tra 16i cau hoi. Biét rang cac hoc sinh dau tién trong danh sach 16p 1a An, Binh, Cuong véi
xac sudt thudc bai 1an luot 13 0,9; 0,7 va 0,8. Co giao s€ dung kiém tra sau khi da c6 2 hoc sinh
thudc bai. Tinh xac sudt ¢d gido chi kiém tra bai cii dung 3 ban trén.

Loi gidi
Goi P(A) 1a x4c suét ban An hoc thudc bai.
P(B ) 14 x4c suit ban Binh hoc thudc bai.
P(C) 1a x4c suét ban Cuong hoc thudc bai.
P(a) 1a x4c suét co chi kiém tra dung 3 ban trén.
Do ¢ gido chi kiém tra ding 3 ban va chi dung lai khi ¢6 2 ban thudc bai nén c6 ban An hodc
Binh khong thudc bai va 2 ban con lai thudc bai.

Vi vy, tacé P(a)=P(4)P(B)P(C)+P(4)P(B)P(C)=0,272.

Trong ky thi chon hoc sinh giéi toan khéi 11 trudng THPT Trudng Chinh, ¢6 52 hoc sinh ding
ky du thi trong d6 c6 mot em tén Thanh va mot em tén Cong. Ban t6 chire dy kién sap xép lam
3 phong thi (phong 1 va phong 2 ¢6 18 thi sinh, phong 3 ¢o 16 thi sinh). Biét rang phong thi dugc
sap xép mot cach ngiu nhién, hay tinh x4c suat dé Thanh va Cong ngdi chung mot phong.
Loi giai
S6 phan tir ciia khong gian mau la n(Q)=Cy.C;; .
Néu Thanh va Céng ngdi chung phong 1 hodc phong 2 thi n(4,)=2x (Cslg Cy ) :
Néu Thanh va Céng ngdi chung phong 3 thi n (4,)=Cy.Cs; .
Goi A 1a bién cb “Thanh va Cong ngdi chung mot phong”.
Taco n(A)=n(4)+n(4,)=2x(Cl.Ci})+Ci.Cy.
n(A4) 71
n(Q) 221

Vay P(4)=

Mot khoa sé voi 3 mat khau 1a 3 s6 tang dan tir 0 dén 9 co tong bang 10. Mot ngudi khong nhé
mat khau ma chi nhé ting dan nén bim bira 3 s6 bat ki ting dan. Khoa s& bi block néu qué 3 1an
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Cau 30:

CHUYEN PE IX — TOAN — 11 — CAC QUY TAC TINH XAC SUAT

bam sai. Tinh x4c suat dé ngudi ndy mé dugc khoa biét ring ngudi ndy chi nhé duoc két qua
bam cua minh ¢ lan ké trudc (tri nhd ngan han) dé tranh két qua do cho lan sau.
Loi giai
S6 phan tir ciia khong gian mau 1a n(Q)=C;, =120.
Trong d6 c6 8 mi dung dé mo khoa la:
{0;1;9},{0;2;8},{0;3;7},{0;4;6},{1;2;7},{1;3;6} ,{1;4; 5} ,{2:3;5}.

Goi A 1a bién cb: “3 nit ting dan va co tong bang 10”.

Taco n(A4)=8.
Xac suat dé bAm ding: P(A):M:i.
n(Q) 120
— 8 112
Suyra P(A)—I—P(A)—l—m—m

Goi B la bién cb: “ngudi ndy mé dugc khoa”.
+ THI1: Khoa duoc mé & ngay lan thir nhat.

Xac suét ctia bién cb nay la: P = i
120

+ TH2: Lan 1 bim sai, 1an 2 bam dang:

. 2z 112

X4c suat cua bién co nay la: P, = —i
120 119

+ TH3: Lan 1, 1an 2 déu sai, 1an 3 bAm dtng:

Xac suat ctia bién c6 nay la: P, = Egi
120 119 118

8§ 112 8 112 111 8 189
- +

Vay P(B)= . — = .
Y () 120 120 119 120 119 118 1003

Cho mét ludi 6 vudng gdm 16 6 vudng nhéd, mdi 6 vudng nhé c6 kich thude 1x1 (mét) nhu hinh
v& bén. Con kién tht nhat ¢ vi tri A mudn di chuyén 1én vi tri B, con kién tht hai ¢ vi tri B mudn
di chuyén xudng vi tri A. Biét rang con kién thtr nhat chi c6 thé di chuyén ngau nhién vé
phia bén phai hodc 1én trén, con kién thtr hai chi c6 thé di chuyén ngiu nhién vé phia bén trai
hodc xubng dudi (theo canh cua cac hinh vudng). Hai con kién xuat phat cing mot thoi diém va
¢6 cung van toc di chuyén 1a 1 mét/phut. Tinh xac suit dé hai con kién gip nhau trén duong di.
B

A

Loi giai
Nhan xét: Bé di chuyén dén dich, mdi con kién phai c¢6 hanh trinh 1a 8m . Vi hai con kién xuét
phat cting thoi diém va cing vén tdc di chuyén nén chung chi ¢6 thé gap nhau khi mdi con kién
déu di chuyén dugc 4m (sau 4 phut). Do vy ching chi ¢6 thé gip nhau tai cac giao diém trén

dudng chéo chinh chay tir géc trén bén trai dén goc dudi bén phai (4, 4; ).
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Cau 31:

CHUYEN PE IX — TOAN — 11 — CAC QUY TAC TINH XAC SUAT

Ay B
As
As
Ay
A 2
, A A , <A 4 A < 3A . 7 \ Cj‘)
Xac suat dé sau 4 phut, con kién thir nhat di dén vi tri 413 B (4,)=—+.
2
’ A A /. <A / . g X . , N Cf
Xac suat dé sau 4 phut, con kién thir hai di dén vi tri 41a P,(4,)= PR

X4c sut dé hai con kién gdp nhau tai vi tri 4, la:

2
c ¢ (G
P(Al):E(Al)'Pz(Al)Zz_i'z_j:%'
Tuong tu xac suét dé hai con kién gdp nhau tai cac vi tri 4,,4,,4,, 4, la:
2 2
(<) (<)
256 256

(c2) (c2)
P(Az): 756 ’P(A3)= 756 ’P(A4): P(As):
Vay x4c suat dé hai con kién gip nhau la:
P(A)=P(4)+P(A4)+P(4)+P(4,)+P(4)

() (a) (c) (@) (c)  3s

256 256 256 256 256 128

Trong mat phrfmg voi hé toa dd Oxy, chon ngau nhién mot diém ma toa do 1a sb nguyén co gia
tri tuy¢t ddi nho hon hodc bﬁng 4, cac diém déu c6 xéac suét chon duoc 1a nhu nhau. Tinh xac
suét dé chon duoc mot diém ma khoang céch tu diém duogc chon dén géc toa d6 nho hon hoac
bang 2.

Loi giai
S6 phan tir khong gian mAu 1a s diém M (x; ) sao cho {-4<x,y<4;x,y e Z}.
Suy ra n(Q)=9x9=81.

Goi A 1a bién ¢b “diém duoc chon cb khoang cach dén géc toa dd nho hon hoac béng 27,
S6 phan tir ciia 4 1a s6 diém M nam phia trong hodc nim trén dudng tron tim O c6 ban kinh
R =2. Dua vao hinh v§€, ta c6 n(A) =13.

_13

Vay P(4)= e
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Cau 32:

Cau 33:

Cau 34:

CHUYEN PE IX — TOAN — 11 — CAC QUY TAC TINH XAC SUAT

y

#* ® a ® ® & L] *

Trong ky thi Tt nghiép Trung hoc phd thong bai thi mén Toan ¢ 50 cau héi tric nghiém khach
quan dang bdn lya chon va chi c6 mot lya chon dang, mdi cau dang dugc 0,2 diém. Sau khi 1am
chic chin ding 45 ciu hoi, ban An khoanh ngiu nhién dép 4n 5 cau con lai. Tinh x4c suét dé
diém thi Toan ctia ban An khong dudi 9,5 diém.

Loi giai
Ban An lam chic chén ding 45 cau nén ban An dugc 9 diém.
Pé diém thi khong dudi 9,5 diém thi ban An phai tra 101 diing tir 3 cau trd 1én nia.

Xéc suat dé tra 1oi dung 1 cau hoi 1a % va tra 101 sai 1a %.
3 2

TH1: Dung thém 3 ciu: A = (—j (—j .
1 (3

TH2: Dung thém 4 cau: P, = (Z] (—j .

5
TH3: Dung thém 5 cau: P, = (%] .

L .2 1
Vay xéc suat dé ban An dugc trén 9,5 diémla: P=F +P, + P, =ﬁz0,013.

Trong mdt bai thi tric nghiém khach quan gdm 50 cau. Mdi cau c6 4 phuong an tra 101, trong d6
chi c6 mot phuong an ding. Mot hoc sinh chuédn b bai khong tot nén 1am bai bang cach: véi moi
cdau, chon ng'?lu nhién mQt phuong an tra 161. Tinh xéc suét dé hoc sinh do tra 101 sai ca 50 cu.
Loi giai
LA 2R . . Y Ao by a1y 3
Xac suat dé hoc sinh doé chon dap an ding 1 cau la 2 va chon dép an sai la 7

Khi d6, xac suat dé hoc sinh lam sai ca 50 cau la:

50
ixix...iz(éj ~0,000000566321.
1473\

\—W—J

50 s0
Mot quan vua dugc dat trén mot 6 gitra ban cd vua. Moi bude di chuyén, quan vua dugc chuyén

sang mdt 6 khac chung canh hodc chung dinh voi 6 dang diing (xem hinh minh hoa). Ban Binh
di chuyén quan vua ngu nhién 3 budc. Tinh x4c suét sau 3 budc quan vua tré vé 6 xuat phat.
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Cau 35:

CHUYEN PE IX — TOAN — 11 — CAC QUY TAC TINH XAC SUAT

Tai moi 6 dang dtng, quan vua c¢6 8 kha ning lya chon dé budc sang 6 bén canh.

Do d6 khong gian mau n(Q)=8’.

Goi A 12 bién cb “sau 3 budc quan vua trd vé 6 xuat phat”.

Sau ba budc quan vua mudn quay lai 6 ban du khi ong vua di theo dudng khép kin tam giéc.
Chia hai truong hop:

+ Tir 6 ban dau di d&én 6 den, dén day c6 4 cach dé di budc hai roi vé lai vi tri ban dau.

+ Tir 6 ban dau di dén 6 tring, dén ddy c6 2 cach dé di budc hai roi vé lai vi tri ban dau.

Do s6 phan tir clia bién ¢ A 1a n(4)=4.4+2.4=24.

Vay xdc sudt P(4)= % _3
8 64

Trong tran dau bong da gitra 2 do1 Real Madrid va Barcelona, trong tai cho déi Barcelona duoc
hudéng mot qua Penalty. Cau thu sut phat ngu nhién vao 1 trong bén vitri 1, 2, 3, 4 va thu
mon bay nguoi can pha ngau nhién dén 1 trong 4 vitri 1, 2, 3, 4 v&i xac suat nhu nhau (thu
mon va cau thu sit phat déu khong doan duogc y dinh cta d6i phuong). Biét néu cau thu sut va
thit mén bay cung vao vi tri 1 (hodc 2) thi thi mén can pha dugc ch st 6, néu ciing vao vi tri
3 (hodc 4) thi x4c suat can pha thanh cong 13 50%. Tinh xéc suat ctia bién cb “cli sut d6 khong
vao lugi”?
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CHUYEN PE IX — TOAN — 11 — CAC QUY TAC TINH XAC SUAT

Cach 1:

S6 phan tir cia khong gian mau la n(Q) =44=16.

Goi A 1a bién cb “Cu sat d6 khong vao ludi”.

Khi d6 A 1a bién c6 “Cu sit d6 vao ludi”.

S6 phan tir ctia n (Z) la:

— Trudng hop 1: Cau thu st vao vi tri 1 tht mon bay vao 1 trong 3 vi tri con lai.
Cau tht ¢6 1 céch sut.

Thi mo6n ¢6 3 cach bay.

Do @6, c6 3 kha nang xay ra.

— Truong hop 2: Cau thu sit vao vi tri 2 thit mon bay vao 1 trong 3 vi tri con lai.
Cau thu ¢6 1 cach sut.

Thi mo6n ¢6 3 cach bay.

Do d6, c6 3 kha nang xay ra.

— Truong hop 3: Cau thu sit vao vi tri 3 thit mon bay vao 1 trong 3 vi tri con lai.
Cau thi c6 1 cach sut.

Thi mon co6 3 cach bay.

Do d6, c6 3 kha nang xay ra.

— Trudng hop 4: Cau thu st vao vi tri 4 tht mon bay vao 1 trong 3 vi tri con lai.
Cau thi c6 1 cach sut.

Thi mon co6 3 cach bay.

Do d6, c6 3 kha nang xay ra.

— Trudng hop 5: Cau thu sat vao vi tri 3 tht mon bay vao vi tri 3.

Cau thu 6 1 céch sut.

Tht mon c6 1 céach bay.

Do do, c6 1 kha nang xay ra.

— Trudng hop 6: Cau thi sat vao vi tri 4 thi mon bay vao vi tri 4.

Cau thu 6 1 céch sut.

Thi mo6n ¢6 1 cach bay.

Do @6, c6 1 kha nang xay ra.

Khidé n(4)=43+2.1=14.

L L 1= — 43 211 13 :

Xacsuatxayrabiénco 4 la p(A)=—+—.—=— (Do 2 trudong hop 5, 6 thi xac suat xa

Y P(4) 1o " T2 16 ¢ 80P Y
ra chi 1a 50%).

- 13 3

Vay p(4)=1-p(4)=1-—==.
iy p(A)=1-p(4) =100
Cach 2:

2

Got 4, 1a bién co6 “cau thu st phat vao vi tri i

2

B 1a bién ¢ “thit mon bay nguoi can phé vao vi tri thir i
Va C 1a bién cb “Ci sut phat khong vao lugi”
D@ thay P(4,)=P(B,) :i.

Tacs P(C)=P(A)P(B)+ P(A)P(B.)+5 P(4)P(B)+ P(A)P(,)
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CHUYEN PE IX — TOAN — 11 — CAC QUY TAC TINH XAC SUAT

RO

Cau 36: O loai cé4, cho hai gidng c4 chép mét den thuan ching va mat d6 thuan chiing giao phéi v6i nhau
duoc F1 toan ca kiém mit den. Lai cho ca chép F1 giao phdi v6i nhau duoc mot dan ca con mai.
Chon ra ngiu nhién 2 con trong dan ca con méi. Udc luong xac suat ciia bién c¢b “Co it nhit 1
con c4 mat den trong 2 con ca d6”.

Loi giai

Quy udc gene A: mit den va gene a: mét do.
O thé hé F2,bakiéu gene: AA, Aa, aa xuét hién véi ti 18 1: 2: 1 nén ti 1& mét den so véi mét do
la 3:1.

N TR S ST . R |
Trong dan ca mdi, xac suat dé 1 con ca mat den la " va con ca mat do la s

Goi A 13 bién cb “cé dung 1 con ca mét den trong 2 con dugc chon™: P(4)= %x% = %
Goi B 1a bién cb “co 2 con ca mét den trong 2 con dugc chon”: P(B) = %x% = %
Khi d6, AU B 1a bién ¢d “c6 it nhit 1 con ca mat do trong 2 con dugc chon”
Do A va B la hai bién c6 xung khic nén: P(4UB)=P(4)+P(B)= %+% = %
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