SO GD&DPT THANH HOA PE THI CHON POI TUYEN VONG 1

TRUONG THPT BIM SON NAM HOQC 2025 - 2026
MON: TOAN
Thoi gian lam bai: 90 phut
(Pé thi 6 trang) (khéng ké thoi gian phat dé)
Ho va tén: Sé bao Ma dé
............................................................................ danh: ....... 101

Phin 1: Céu tric nghiém nhiéu phwong an lya chon. Thi sinh tra 10i tir cau 1 dén cau 20. Mdi cau hoi
thi sinh chi chon mdt phuong an. 3
Cau 1. Trong tran thi dau bong ban don nam gitra van dong vién Nguyeén Duc Tuan (nguoi tirng doat huy
chuong vang don nam mén bong ban tai Seagames 31) voi mot van dong vién nude ngoai, tran ddu gdbm
t6i da 5 set (sec), ngudi nao thing trude 3 set s€ gianh chién thing chung cudc. Xac suét dé vén dong vién
Tuan thang moi set 1a 0,6 . Tinh xac suat dé van dong vién Tuan gianh chién thang trong tran dau (lam tron
két qua dén hang phan tram).
A.0,21. B. 0,68. C. 0,47. D. 0,89.
Cau 2. Trong khong gian Oxyz, cho hinh thang ABCD vudng tai 4 va B, toa d0 ba dinh 1a A4(1;2;1),
B(2;0;—1), C(6:1;0), hinh thang c6 dién tich bing 62 . Gia st dinh D(a;b;c), khi d6 a+b—2c¢ bing
A. 6. B. 4. C.5. D. 2.
Céu 3. Cho ham s6 y = f(x) x4c dinh, lién tuc trén R va c6 bang bién thién nhu hinh bén dudi.

x — 1 2 +
3 +
fx) / \ (}/
—0
Tong s6 dudng tiém cén ngang va tiém can dimg ctia 6 thi ham sé y = __ la
f (x3 + x) +3
A. 3. B. 4. C.2. D. 1.

CAu 4. Trong khong gian Oxyz , cho cac vec to a= (5;3; —2) va b= (m;—l;m + 3). Co6 bao nhiéu gia tri

nguyén clia m € [—2025;2025] dé goc giira hai vec to avaibla goc tu?
A. 2026. B. 2025. C. 2028. D. 2027.

Cau 5. S6 nghiém ctia phuong trinh cos 2x = 73 trén khoang (0;37) 1a

A. 3. B. 4. C.6. D. 5.
Céu 6. Cho 4 diém A(1;2;-3),B(4;0;5),C(2;0;1) va D(6;-211). Goi M (x;y;z) 1a diém sao cho
P =2MA* —3MB* —MC? + MD* va Q = x+2y+2z—24 dat gia tri nho nhét. Tinh —x+ y+z.

A. 8. B. 2. ) C.-3. D.3.
Cau 7. Nhiét do ngoai tro1 & mdt thanh phd vao céc thoi diém khac nhau trong ngay c6 thé dugc mo

phong boi cong thirc h(¢)=29+ 3sin%(z‘ —9) véi h tinh bang do C va t 1a thoi gian trong ngay tinh
bang gio. Nhiét 6 thap nhat trong ngay 1a bao nhiéu do C va vao lic may gio?
A. 26°C, luc 0 gio. B. 29°C, luc 9 gio. C. 32°C, luc 15 gio. D. 26°C, luc 3 gio.

Céu 8. Cho hinh chép S.4BCD c¢6 ddy ABCD la hinh binh hanh. Hai diém M , N lan luot thudc cac

doan thang AB va AD (M va N khong trung véi A ) sao cho j—]€1+2j—]l\)f:4. Ki hiéu ¥, ¥, lan luot

1a thé tich cua cac khdi chop S.ABCD va S.MBCDN . Tim gia tri 10n nhit cua ti s6 % .
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Al B. 7. c.’. D. 2.

6 i . 14 4 3

Cau 9. Chi Hoa dau tu so tién bang nhau vao hai linh vuc kinh doanh vang va chung khoan. Chi Hoa
thong ké so tien thu dugc moi thang trong vong 30 thang theo moi linh vyc cho két qua nhu sau:

S6 tién (triéu dong) [3:5 [5:7 [7:9 [9:11 [11:13
6 thang dau tu vao vang 6 10 7 4 3
S6 théng du tr vao
ching 7 7 8 4 4
khoan
Chi Hoa dau tu vao Hn‘h vuc nao rai ro hon?
A. Muc d6 ru ro nhu nhau. B. Vang.
C. Chung khoan. D. Khong so sanh duogc.

Cau 10. Cho hinh hop ABCD.A'B'C'D'. Gia st 2 diém M, N thoéa man AM =xAC, DN = yDC’ ddng

thoi MN//BD'. Khi dé ti s6 % =™ (™ 13 phan sb t6i gian). Tinh m + 7.
n n
A 4. B.7. C. 3. D. 5.

Céu 11. Cho ham s6 y=ax’ +bx* +cx+d c6 @6 thi nhu hinh dudi.
|-‘l

Tong b+c+d bang.
A.2 B.3 C.1 D. 4
Céu 12. Cho ham s6 y = £(x) xé4c dinh, c6 dao ham trén R va £'(x) c6 d6 thi nhu hinh v& bén dudi :

Yy
/\—2 [0)

_3 @x

I (=)
Ménh dé nao sau day dung?
A.Hamsb y = f(x) dong bién trén khoang (—2;0) :
B. Ham sd y = f(x) dong bién trén khoang (—OO;—3) :
C.Hamsd y = f£(x) nghich bién trén khoéng(—3; —2) .
D. Ham sd y = f(x) nghich bién trén khoéng(—2;+00).
Cau 13. Cho hinh chop S.ABCD c6 day ABCD 1a hinh chit nhat AB =6;AD =4;S4=6; SA | (ABCD).

Piém M e BD;W = —%m , diém N e SC; NS = -3.NC.DP¢ dai doan théng MN béng

JUREL B2 c. Y20 . 2.
6 4 6 2

Céu 14. Cho (u, ) 14 clp s6 nhén, dat S, =u, +u, +...+u,. Biét S, =4;8, =13va u, <0, gid tri S; béing
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@ B.E. C.2. D. 121.
16 16

log? x—3log, x+2
\/ m—2"
qua 3 nghiém nguyén duong.

A. 121. B. 128. C. 129. D. 120.
Céau 16. Cho hinh 1ap phuong ABCD.A,B,C,D,. Goi O 1a tim ctia hinh lap phuong. Chon dang thirc ding?

Cau 15. C6 bao nhiéu gia tri nguyén dwong ctia m dé bat phuong trinh <0 co6 khong

A. 40 =2 (AB+ AD+ A4,). B. 4G~ (4B + 4D+ A4).
C.A—O=—(E+E+A—Al). D.A—Oz—(E+E+A—AI).
2 4
A Y U ST A n X 1 4" +2m 1
Cau 17. Tim tat ca céc gia tri nguyén cua a thudc (O; 2025) dé lim T g < 6
+
A.2021. B. 2019. ) C.2016. D.2018.

Cau 18. Mot hop dung 10 thé dugc danh s6 tir 1 dén 10. Phai rat ra it nhét & thé dé xac suét co it nhit mot
thé ghi s6 chia hét cho 4 16n hon % . Gia tri cua k bang

A. 8. B. 7. C.6. D. 9.
Cau 19. Cho mau so liéu ghép nhém ve thoi gian truy cap Internet moi budi toi cua mot sO hoc sinh nhu
sau:

Thoi gian (phit) | [9,5:12,5) [ [12.5:15,5)[ [15,5,18,5)[ [18,5:2L,5)[ [21,5;24.5)

S6 hoc sinh 3 12 15 24 2

M6t ctia mau s6 liéu ghép nhom trén gan nhat véi gia tri nao dudi day?
A. 19,37. B. 19,34. C. 19,35 D. 19,43.

+—L /2025 . Tinh i tri

Céu 20. Cho a va b 13 hai s6 thuc duong thoa man a >b>1 va
log,a log, b

1
log,a log,b '

A. P=+/2026. B. P=—2026. C. P=—J2021. D. P=+2021.

Phan II. Tric nghiém ding - sai. Thi sinh tra 10i tir cau 1 dén cau 6. Trong mdi y a), b), ¢), d) & mbi cau,
thi sinh chon dliing hodc sai.
Cau 1. Cho hinh chép tir gidc déu S.ABCD c6 dién tich day bang S, , thé tich V.

biéu thuc P =

Dé mb hinh kim tyr thap c6 thé tich ¥, 1a 16n nhat , thi dién tich day S, bang 3216.

2\/§a3 a\/g

3 thi chiéu cao cuia hinh chop 1a R

a) Khi S, =24>,V, =

3

b) Khi ¥, =% va M 1a trung diém cua SD thi thé tich khéi chop M.ABC bang trén 1a

Q
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¢)Khi S, =a’,V, =

AN . éa\/g
3 11

d) Cho tdm bia hinh vudng canh 50 cm. Dé 1am mot mé hinh kim tu thap Ai Cép, nguoi ta
cit bo 4 tam giac can bang nhau c¢6 canh day chinh la canh cua hinh vudng roi gip 1én, ghép lai

thanh mét hinh chép tir giac déu c6 dién tich day bang S, thé tich 1a V, (tham khao hinh vé&).
Cau 2. Mot hop chira 50 qua cau dugc danh s6 tir 1 dén 50.
chia hét cho 8 bang &
392 ‘ o o
a) Ly ngau nhién ba qua cau tir hop. Xéac suat dé s ghi trén 3 qua cau lay duoc 1ap thanh
mot cap sd cong bang 93_8

b) S6 cach ldy ra ba qua cau tir hop sao cho tong s6 ghi trén ba qua cau liy dugc 1a mot sd
1¢ 1a 7500.

¢) Sb cach 1ay ra ba qua cau tir hop sao cho tong s6 nghi trén ba qua cau lay duoc 1a s6 chia
hét cho 3 1a 6544.

d) Lay ngiu nhién ba qua cau tir hop. Xéc suat dé tich 3 s6 ghi trén 3 qua cau lay duogc 1a
mot sO

Céu 3. Cho ham s6 f (x)= %f +bx* +cx+d ¢6 dd thi nhu hinh v&.

a) bc>0.

b) Néu %%;f(x)zl thi f(6)=

¢) C6 5 gié tri nguyén ctia tham s6 m € [~10;10] dé ham sé g(x)= f(x* —2x+m) nghich
bién trén khoang (-1;0).

d) Vi d =1 thi phuong trinh \/ f + l) +3=f ( )+ 3 ¢6 7 nghiém phan biét.
Céu 4. Diém th} mon Toan cudi hoc ki I ciia 16p 1 1A nhu: sau:
biém thi [2:4) [4:6) [6:8) [8;10)
S6 hoc sinh 7 12 15 11

Xét tinh dung sai cta cac ménh dé sau:
a) Khoang bién thién cia mau s6 liéu ghép nhom da cho 1a 8.
b) S6 trung vi cia mau s6 liéu ghép nhom 1a 7.
¢) Trong béang trén, thdy giao mudn xac dinh nhom gdm 50% hoc sinh ¢ diém thi thip nhat
dé phu dao thém, khi d6 thiy gido s& chon céac hoc sinh c6 diém tir 5 trd xudng vao nhom nay.
d) Do 1éch chuan ctia miu s6 liéu ghép nhom da cho (lam tron két qua dén hang phéan tram)
la 2,02.
Cau 5. Hang ngay myc nudc tai mot cang bién 1én xudng theo thuy triéu. Chiéu cao A(m) cta myuc nudc

theo thoi gian 7 (gi0) trong mot ngay dugc cho bdi cong thitc 4 =8+ 6sin [%tj voi 0<r <24,

a) Co 2 thoi diém trong 1 ngay chiéu cao clia muc nudc tai bén cang 14 cao nhat.
b) Chiéu cao ctia myuc nudc tai bén cang thap nhat vao lic 12 gio.
¢) C6 3 thoi diém trong 1 ngay muc nudc tai bén cang cao 11m .
d) Biét tau chi vao duoc cang khi myc nude trong cang khong thap hon 11m. Vay thoi gian
tau vao duoc cang 1a tir 1 gio dén 5 gio.
Cau 6. Trong khong gian v6i h¢ toa do Oxyz, cho hai diém A(1;-2;2) va B(2;2;1).
a) Hinh chiéu cua gdc toa do O 1én dudng thang 4B 1a diém c6 hoanh d6 duong.
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b) Piém N (x;;»52z,) thudéc mat phing (Oxz) sao cho N,A,B thing hang thi
X +y +z =6.
¢) Goi K (a;b;¢) 1a diém thoa man OABK 1a hinh thang can c6 day Ién KO gap doi day nho
AB.Khido a+b+c=8
d)Néu M 1a didm nim trén truc Oz thi gié tri nho nhét cia T = 2MA> — MB> + ‘2@ - m\
. bang 42. ] ’
Phan III: Cau trac nghiém tra 1oi ngan. Thi sinh tra 101 tr cau 1 dén cau 6.
Céu 1. Trong khong gian v6i hé toa do Oxyz cho hai diém A(1;2;3),B(7;10;6) . Hai diém M, N thay doi
trén mat phang (Oxy) sao cho MN =4.Khi AM + BN nho nhat, tinh hiéu hoanh d6 ciia N va tung do cta

M.
Ciu 2. Cho cac tia Ox,0y,0z cb dinh d6i mot vudéng goc nhau. Trén cac tia d6 1an luot ldy cac diém
A,B,C thay d6i nhung ludn thoa min O4+OB+OC + AB+BC+CA=1 trong d6 A4, B,C khong tring

. 7 s 1 A 5 R o7 ’ [N M 1 y .y . B 4
v6oi O. Gia tri 16n nhat cua theé tich t dién O4ABC bang 7 trong d6 m,n € Z . Gia tri cia biéu
m (1 ++/n

thtc P=m+n bang
Céu 3. Cho ham s6 y = f(x) c6 bang bién thién nhu sau:

X —a0 +on

f(x) -
| Ao
£ (=) T

Biét £(0)=1;f(2)=-2. Cé bao nhiéu sé nguyén m dé ham sb y =

(m+1)f(x)—30
f(x)—m

nghich bién trén
khoang (0;2)?
Cau 4. Mot bon hoa hinh tron ¢ giira san truong duge chia thanh 6 phan bang nhau va giao nhiém vu cho

6 16p 10 chon trong mot trong 4 loai hoa la hoa cic, hoa hdng, hoa lan, hoa huéng duong theo cac khu vuc
hinh quat dugc phan cong cu thé nhu hinh vé.

10A6 10A1

10A4 10A3

Tinh xac suit dé hai 16p dugc phan cong hai khu vuc canh nhau thi khong cting tréng mot loai hoa? (Iam
tron dén hang phan tram)
Cau 5. Gia st s0 lugng té bao cua mot quan thé nam men tai moi trudng nudi cay trong phong thi nghi¢ém

dugc md hinh hoa bang ham sd P (t) = trong d6 thoi gian ¢ dugc tinh bang gio. Tai thoi diém

a
b+e—0,75t >
ban dau 7 =0, quan thé co 20 té bao va tang véi toc do 12 té bao/gid. Theo md hinh nay sd luong té bao
clia quan thé ludn thue nira khoang [a; B). Khi d6 o + S bang bao nhiéu?
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Cau 6. Xét cac sb thyc x, ythéa man 27+ < (x2 +y° —2x+2).4x . Biét gia tri nho nhat cua biéu thirc
8x+4

P=—"""_ bing a—\/g(a,beN). Tinh ab.
2x—-y+1

HET
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SO GD&DPT THANH HOA PE THI CHON POI TUYEN VONG 1

TRUONG THPT BIM SON NAM HOQC 2025 - 2026
MON: TOAN
Thoi gian lam bai: 90 phut
(Pé thi 6 trang) (khéng ké thoi gian phat dé)
Ho va tén: Sé bao Ma dé
............................................................................ danh: ....... 102

Phin 1: Céu tric nghiém nhiéu phwong an lya chon. Thi sinh tra 10i tir cau 1 dén cau 20. Mdi cau hoi
thi sinh chi chon mot phuong éan.

CAu 1. Trong khong gian Oxyz , cho cac vec to a= (5;3; —2) va b= (m;—l;m + 3). Co6 bao nhiéu gia tri

nguyén clua m € [—2025;2025] dé goc gitra hai vec to a vabla goc tu?

A. 2026. B. 2027. C. 2025. D. 2028.
Céu 2. Cho (u,) la clp sO nhan, dit S, =u, +u, +...+u,.Biét S, =4;S,=13va u, <0, gid tri S béng
A.3—5. B. 2. C.ﬂ. D. 121.
16 16

Céu 3. Cho ham sd y = 7 (x) xac dinh, c6 dao ham trén R va £'(x) c6 dd thi nhu hinh v& bén dudi :

Kl

F'(x)
Ménh dé nao sau day dung?
A.Hamsb y = f(x) dong bién trén khoang (—OO;—3) :
B. Ham s6 y = £(x) nghich bién trén khoéng(—3; —2) :
C.Ham s y = £(x) nghich bién trén khoang(~2;+).
D. Ham sé y = f(x) dong bién trén khoang (—2;0) .
Cau 4. Nhié¢t do ngoai troi & mot thanh pho vao céc thoi diém khéac nhau trong ngay c6 thé dugc mo
phong boi cong thirc A () =29+ 3sin%(t —9) véi h tinh bang do C va t 1a thoi gian trong ngay tinh

bang gio. Nhiét do thdp nhét trong ngay 1a bao nhiéu d6 C va vao lic miy gio?
A. 26°C, luc 3 gid. B. 26°C, luc 0 gio. C. 32°C, ltic 15 gio. D. 29°C, lac 9 gid.
Céu 5. Cho ham s6 y = f(x) x4c dinh, lién tuc trén R va c6 bang bién thién nhu hinh bén dudi.

x — 1 2 +
3 +
—
Téng s6 dudng tiém can ngang va tiém cén dtng cta do6 thi ham sé y = __ la
f (x3 + x) +3
A. 3. B. 4. C.1. D. 2.

Cau 6. Cho mau s0 li¢u ghép nhém ve thoi gian truy cap Internet moi buoi toi ciia mot so6 hoc sinh nhu sau:
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Thoi gian (phat) | [9,5:12,5) | [12,5:15,5)| [15,5;18,5) | [18,5;21,5)[ [21,5;24.5)

S6 hoc sinh 3 12 15 24 2

M6t ctia mau sd liéu ghép nhom trén gan nhat véi gia tri nao dudi day?
A. 19,37. B. 19,43. C. 19,35 D. 19,34.
Cau 7. Cho hinh chép S.ABCD c6 day ABCD la hinh chit nhat 4B =6; AD = 4;S4=6; SA L (ABCD).

Piém M e BD;MB = —%@ ,diém N e SC; NS =—3.NC.D6 dai doan thing MN bang

A B Y120 c. Y310 p. 2.
4 6 6 2

L 2005 . Tinh gié tri biéu
log,a log,b

Céu 8. Cho a va b 13 hai s6 thyc duong thod mén a >b>1 va

1
logab a logab b .

A. P=+/2026. B. P=-2026. C. P=+2021. D. P=-2021.

Céu 9. Cho hinh chép S.4BCD c¢6 ddy ABCD la hinh binh hanh. Hai diém M , N 1an luot thudc cac

thirc P =

doan thang AB va AD (M va N khong tring v6i 4) sao cho j—5+2%:4. Kihi¢u 1, V, lan luot
1a thé tich ciia cac khéi chop S.ABCD va S.MBCDN . Tim gia tri 16n nhat cta ti s6 % .
Al B.>. 7 D. 2.
6 4 14 3

Céu 10. Cho ham sé y = ax’ +bx* +cx+d ¢6 d6 thi nhu hinh dudi.
¥

4

Tong b+c+d bang.
A.3 B. 4 C.1 D.2
Céu 11. Chi Hoa dau tu sb tién bang nhau vao hai linh virc kinh doanh vang va chimg khoan. Chi Hoa
thong ké sd tién thu dugc mdi thang trong vong 30 thang theo mdi linh vuc cho két qua nhu sau:

S6 tién (triéu dong) [3:5 [5:7 [7:9 [9:11 [11:13
6 thang dau tr vao vang 6 10 7 4 3
S6 théng diu tw vao
chimg 7 7 8 4 4
khoan
Chi Hoa dau tu vao Hn‘h vuc nao rai ro hon?
A. Vang. B. Chung khoan.
C. Muc d6 ra ro nhu nhau. D. Khong so sanh duogc.

; : 3
Cau 12. SO nghiém ctua phuong trinh cos2x = % trén khoang (0; 37[) la
A. 6. B. 4. C. 3. D. 5.
Cau 13. Trong tran thi dau bong ban don nam giita van dong vién Nguyén Puc Tuan (ngudi ting doat huy
chuong vang don nam mon bong ban tai Seagames 31) véi mot van dong vién nudc ngoai, tran diu gom

toi da 5 set (séc), ngudi nao thang trude 3 set s& gianh chién thiang chung cudc. Xac suat dé van dong vién
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Tuén thing mbi set 1a 0,6 . Tinh x4c suat dé van dong vién Tudn gianh chién thang trong tran dau (lam tron

két qua dén hang phan tram).
A. 0,47. B. 0,68. C. 0,89. D. 0,21.
log; x—3log, x+2

Céu 14. C6 bao nhiéu gia tri nguyén duong ctua m dé bat phuong trinh <0 ¢6 khong

m—2"
qué 3 nghiém nguyén duong.
A. 121. B. 120. C. 128. D. 129.
Cau 15. Cho hinh hop ABCD.A'B'C'D'. Gia st 2 diém M, N thoéa man AM =xAC, DN = yDC’ ddng
thi MN//BD' . Khi d6 ti sb % = (™ 13 phan s i gian). Tinh m+n.
n n
A7, B. 5. C. 3. D. 4.

Céu 16. Cho 4 diém 4(1;2;-3),B(4;0;5),C(2;0;1) va D(6;-2;11). Goi M (x;y;z) 1a diém sao cho
P =2MA*> —3MB* —MC? + MD* va Q = x+2y+2z—24 dat gia tri nho nhét. Tinh —x+ y+z.

A. 8. B. - 3. C.3. D. 2.
Céau 17. Cho hinh 1ap phuong ABCD.A4,B,C,D,. Goi O 1a tim ctia hinh lap phuong. Chon ding thirc ding?

A. @:l(AB+AD+AAI). B. @:E(AB+AD+AAI).
2 3

c.To:%(E+E+TAI). D.A—O:%(AB+AD+AA1).
Ciu 18. Mot hop dung 10 thé duoc danh sd tir 1 dén 10. Phai rat ra it nhat k thé dé xac sut co it nhat mot

thé ghi s chia hét cho 4 16n hon % . Gia tri cua k bang

A. 7. B. 6. C. 8. D. 9.
A Y U TR A n X 1 4" 42" 1
Cau 19. Tim tat ca céc gia tri nguyén ctia a thudc (O; 2025) dé lim T g < 6
+
A.2018. B. 2016. C.2021. D. 2019.

Cau 20. Trong khong gian Oxyz , cho hinh thang ABCD vuong tai A va B, toa d ba dinh 1a A4(1;2;1),

B(2;0;—1), C(6;1;0), hinh thang c6 dién tich bing 6+/2 . Gia st dinh D(a;b;c), khi d6 a+b—2c bing
A.S. B. 6. C.2. D. 4.

Phan II. Tric nghiém ding - sai. Thi sinh tra 16i tir cAu 1 dén cau 6. Trong mdi ¥ a), b), ¢), d) & mdi cau,

thi sinh chon diing hodc sai.

Chu 1. Cho ham s6 f(x) = %f +bx* +cx+d c6 dd thi nhu hinh v&.

A
NV

b) Néu r&aﬁ;f(x)=l thi £(6)=43.

¢) C6 5 gid tri nguyén ctia tham s6 m €[-10;10] dé ham s6 g(x)= f(x2 —2x+m) nghich
bién trén khodng (-1;0).

d) Véi d =1 thi phuong trinh \/ f(f(x)+1)+3 = f(x)+3 ¢6 7 nghiém phan biét.
Caiu 2. Trong khong gian v6i hé toa dd Oxyz , cho hai diém A4(1;-2;2) va B(2;2:1).
a) Hinh chiéu ctia gbc toa dd O 1én duong thang 4B la diém c6 hoanh do dwong.
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b) Piém N (x;;»52z,) thudéc mat phing (Oxz) sao cho N,A,B thing hang thi
X +y +z =6.

¢) Goi K (a;b;¢) 1a diém thoa man OABK 1a hinh thang can c6 day Ién KO gap doi day nho
AB.Khido a+b+c=8

d)Néu M 1a didm nim trén truc Oz thi gié tri nho nhét cia T = 2MA> — MB> + ‘2@ - m\

lgéng 42. )
Cau 3. biém thi mon Toén cuoi hoc ki I cua 16p 11A nhu sau:
biém thi [2;4) [4;6) [6:8) [8;10)
S6 hoc sinh 7 12 15 11

Xét tinh dung sai ctia cic ménh dé sau:
a) Khoang bién thién ciia mau s6 liéu ghép nhom da cho 14 8.
b) S6 trung vi ctia mau s6 liéu ghép nhém 1a 7 .
¢) Trong bang trén, thay gido mudn xac dinh nhém gom 50% hoc sinh c¢6 diém thi thip nhat
dé phu dao thém, khi do thay gido s& chon cac hoc sinh ¢ diém tir 5 tré xuéng vao nhom nay.
d) B¢ léch chuan ctia mau s6 liéu ghép nhom di cho (lam tron két qua dén hang phan trim)
la 2,02.
Céu 4. Mot hop chira 50 qua cau duge danh s6 tir 1 dén 50.
chia hét cho 8 bang &
392
a) Lay ngau nhién ba qua cau tir hop. Xac suat dé sd ghi trén 3 qua ciu lay duoc 1ap thanh
mot cdp s6 cong bang 93_8

b) Sb cach lay ra ba qua cau tir hop sao cho tong s6 ghi trén ba qua cau lay dugc 1a mot s6
1¢ 1a 7500.
¢) S cach lay ra ba qua cau tir hop sao cho tong sb nghi trén ba qua cau liy dugc 1a s6 chia
hét cho 3 1a 6544.
d) Lay ngau nhién ba qua cau tir hop. Xac sudt dé tich 3 sd ghi trén 3 qua cau liy duogc 1a
mot s6
Cau 5. Cho hinh chép tir gidc déu S.ABCD c6 dién tich day bang S, , thé tich V.

Dé mo hinh kim tyr thap c6 thé tich ¥, 1a 16n nhat , thi dién tich day S, bang 3216.

2\/§a3 a\/g
3

a) Khi S, =24°,V, = thi chiéu cao cuia hinh chop 1a =

3

b) Khi ¥, =% va M 13 trung diém cua SD thi thé tich khéi chop M.4ABC bang trén 1a

a
=

¢)Khi S, =a’,V, = thi khoang cach giita S4 va BD la

a5 a5
3 I
d) Cho tam bia hinh vuong canh 50 cm. D€ lam mot mo hinh kim ty thap Ai Cép, nguoi ta

cit bo 4 tam giac cin bang nhau c¢6 canh day chinh Ia canh cta hinh vudng roi gap 18n, ghép lai
thanh mét hinh chép tir gidc déu c6 dién tich day bang S, , thé tich 1a ¥, (tham khao hinh v&).
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Cau 6. Hang ngay muc nudc tai mot cang bién 1én xudng theo thuy triéu. Chiéu cao A(m) cta myuc nudc
theo thoi gian ¢ (gi0) trong mot ngay dugc cho bdi cong thitc s =8+ 6sin [%tj voi 0<r <24,

a) C6 2 thoi diém trong 1 ngay chiéu cao ctia myc nudc tai bén cang 14 cao nhit.

b) Chiéu cao cua muc nudc tai bén cang thap nhat vao luc 12 gio.

¢) C6 3 thoi diém trong 1 ngay muc nudc tai bén cang cao 11m .

d) Biét tau chi vao dugc cang khi myc nudc trong cang khong thip hon 11m . Vay thoi gian

. tau vao dugc cang 1a tir 1 gio dén 5 gio. ’
Phan III: Cau trac nghiém tra 1oi ngan. Thi sinh tra 161 tir cau 1 dén céu 6.
Cau 1. Cho céc tia Ox,0y,0z co dinh d61 mot vuong goc nhau. Trén cac tia d6 lan lugt lay cac diém
A,B,C thay d6i nhung ludn thoa min O4+OB+OC + AB+BC +CA=1 trong d6 A4, B,C khong tring
v6i O. Gia tri 16n nhét cua thé tich tr dién OABC bang ;3 trong d6 m,n € Z . Gia tri ciia biéu
m|l++/n
thirc P=m+n bang
Cu 2. Xét céc sb thuc x, ythoa man 277" <(x* +»* —2x+2).4". Biét gid tri nho nhat clia bicu thic
8x+4 :
P=—"""_ bing a—/b(a,beN). Tinh ab.
2x—y+1

Ciu 3. Trong khong gian v6i hé toa d Oxyz cho hai diém A(1;2;3),B(7;10;6) . Hai diém M, N thay doi
trén mat phang (Oxy) sao cho MN =4.Khi AM + BN nho nhat, tinh hiéu hoanh d6 ciia N va tung do cia
M.
Céu 4. M0t bon hoa hinh tron ¢ gitra sdn trudong dugc chia thanh 6 phan bang nhau va giao nhiém vu cho
6 16p 10 chon trong mot trong 4vloai hoa 1a hoa cuc, hoa hong, hoa lan, hoa huéng duong theo cac khu vuc
hinh quat dugc phan cong cu thé nhu hinh vé.

10A6 10A1

10A4 10A3

Tinh xé4c sudt dé hai 16p dugc phan cong hai khu vuc canh nhau thi khong cung trong mot loai hoa? (1am
tron dén hang phan tram)
Cau 5. Gia str s0 lugng té bao cua mot quan thé ndm men tai moi trudng nudi cay trong phong thi nghiém

A s f 1y \ A a Lo ; N 5 s 4: R
dugc mod hinh hod bang ham so6 P (t) = —=» trong d06 thoi gian ¢ dugce tinh bang gio. Tai thoi dieém
+e
ban dau ¢ =0, quan thé c6 20 té bao va ting véi tbe do 12 t& bao/gid. Theo mo hinh nay sé luong té bao
ctia quan thé ludn thudc nira khoang [a; p ) . Khi d6 « + /8 biang bao nhiéu?

Céu 6. Cho ham s6 y = f(x) c6 bang bién thién nhu sau:
X | —w +on

f(x) -

| Ao
£ (=) T
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(m+1) £ (x)-30
f(x)=m

Biét f(0)=1;f(2)=-2. C6 bao nhiéu s6 nguyén m dé hamsb y = nghich bién trén
khoang (0;2)?

HET
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Dap 4n M6n thi: TOAN Téng diém bai thi/phan thi: 20 (8-7,2-4,8)

au\Mall 101 102 103 104 105 106

1 B D D C D C

2 D C B B A C

3 C C B A A B

4 C A B D A C

5 C D A C D B

6 A A D C B B

7 D B B C D A

8 C D C A D B

9 C B D B B B
10 A C C B C B
11 C B B A B D
12 D A B A C D
13 C B D D C C
14 A C A A D D
15 B D A C D D
16 C A D B D A
17 A A A D D A
18 C B A C D A
19 A C A B B C
20 C C C B A B

1 SSBS | BDBSS | BSSD | BSBS | BSSD | DDBSS
2 DSDS | DSBS | SSDS | bSDS | SSBS | DBSSD
3 bDSS | BSSD | BSSD | BDSS | DSBS | SSDS
4 DSSD | DSBS | BDDSS | BSSD | BSSD | DSDS
5 bSSD | SSBS | BSDS | BSSD | BDSS | DSDS
6 bSDS | BSSD | bSDS | SSDS | DSBS | DBSSD
1 1 164 8 164 164 164
2 164 25 164 8 0,18 120
3 8 1 0,18 1 25 0,18
4 0,18 0,18 120 120 1 1

5 120 120 1 25 8 8

6 25 8 25 0,18 120 25

Luu y:

1. Khéng ty y thay déi dinh dang c4u tric cla file nay



2. c6t hodc hang nao khong dung thi xda di

3. néu 13 s6 thyc (ndém na 13 s6 1) thi dung ddu chdm dong "." Tuyét ddi khéng dung diu phay",
4. Can ho trg goi d/c Manh theo s6 0914582696



Phin 1: Céu tric nghiém nhiéu phwong an lya chon. Thi sinh tra 10i tir cau 1 dén cau 20. Mdi cau hoi
thi sinh chi chon mgt phuong an.
Cau 1: Cho ham s6 y = £(x) xac dinh, c6 dao ham trén R va £'(x) c6 do thi nhu hinh vé& bén dudi :

Yy
/\—2 [0)

_3 @x

F(x)

Ménh dé nao sau day dung?
A.Hams§ y = f(x) dong bién trén khoang (—2;0).

B. Ham s6 y = f(x) nghich bién trén khoéng(—2;+00) .
C.Hamsb y = f(x) dong bién trén khoang (—o0;-3).
D. Ham s6 y = f(x) nghich bién trén khoéng(—?); —2) .

Céu 2: Cho ham sé y =ax’ +bx* +cx+d ¢6 dd thi nhu hinh dudi.

3
4
1 2
Jvaw
Tong b-+c+d bang.
A. 1l B. 4 C.2 D.3
Loi giai

Tacod ) =3ax’ +2bx+c.

Duya vao do thi ham so0, suy ra ham s6 c6 hai diém cuc trila x=1 va x=2, do do:

y'(1)=0 3a+2b+c=0
< (1)
y'(2)=0 12a+4b+c=0
- - S = d=4 d=4
Do thi ham so6 di qua diém (0;4) va diém (2;0) nén ta co: = 2)
8a+4b+2c+d =0 8a+4b+2c=-4

Te(l)vaR)suyraa=-2;b=9,c=—12;d=4.Dodé b+c+d=1.

Céiu 3: Cho hamso y = f(x) x4c dinh, lién tyc trén R va c6 bang bién thién nhu hinh bén dudi.

x —0 1 2 +a0
3 +a0
—0
Téng s6 tiém can ngang va tiém can ding cia dd thi ham s6 y= ; la
f (x3 + x) +3
A. 2. B. 4. C.3. D. 1.
Loi giai

Tinh tiém can ngang.



xotoo 1

Tacd x* +x—2 540 = lim ——————=0
H*‘”f(x +x)+3

- : 1
X +x—2"2 5 0= lim —— =
x"*‘*’f(x +x)+3

Vay d6 thi ham s6 ¢6 1 tiém can ngang y=0.
Tinh ti€ém cén ding.

Sb duong tiém can dimg ciia do thi ham s6 14 s6 nghiém cta phuong trinh £ (x3 + x) +3=0.
Dua vao bang bién thién ta co f(x3 +x)+3 =0 f(x3 +x) =3ex +x=x,;x €(—0;1)

Viham s6 y=x’ +x dong bién trén R do d6 x’ +x = x,;x, €(-o0;1 ) c6 mot nghiém duy nhat.

Vay dd thi ham s6 y= . ¢ 1 tiém can ding.
f(x3 +x)+3
Céau 4: Cho hinh 1ap phuong ABCD.A4,B,C,D,. Goi O 1a tim ctia hinh 1ap phuong. Chon dang thirc ding?
A. 40 =%(4B+ 4D+ 44). B. 40 =~ (AB+AD+A4)).
3 2
C. 40 = (4B + 4D+ 7). D. 40=2(4B+ 4D+ A4,).
4 3
Loi giai

Theo quy tic hinh hop: A—CT1 =Z§+A_13+A—Al.
Mi 40 = 4C; nén 4O = (4B +AD+A4).

Cau 5: Cho hinh hop ABCD.A'B'C'D' . Gia stt2 diém M, N thoaman AM = xAC, DN = yDC' ddng thoi

MN//BD' . Khi d6 ti s6 MN, = (™ 13 phan s6 i gian). Tinh m+n.
n n
A. 3. B. 4. C.5. D.7.
Pat: BA=3, BC=b, BB =¢. A D'
Khi d6, theo quy tac hinh hép ta co: BD' =gd+b+c. nll E e _:'F-
Tacé: MN =BN-BM. |
Tie EzyDC’ztacé E—E=F{E—EI’:SH}' 7 ',J". eV
o BN-(3+5)=y(B+2-7-5). o AP
gz = L el ]
BN =(1-y)a+b+yc. B b =T

T m :xz, sUV 1a EM_Eﬂrzx(B(f_EAﬂ]_
Vay E‘vf.—:zﬁx(b.—a'.}=>EH'=1;1—x~]£+xE;.

Do d6: MN = BN —BM = (1-y )7 +b +yZ —(1-x)7 —2b = (x—y )@+ (1-x )b+ ¥Z.



Diéukién 3é MN//BD' 1a MN =kBD' hay (x—y)@+(1-x)b+yZ=k(a+b+2)
(x—y)@+(1-x)b+yC=Ki+kb +kE ()
Do a, E,E khong cuing phirong nén tir (*) suy ra:

’k=x—y ’x—2y=D

k=1-x &x+y=1 ﬁ:}{x;y;k}—
k=y k=y

™
.

2,
3

L.»JII—-

1
'3’

1 gl ] 1 .
Viay M va N dwoc xac dinh bo1 bor AM = é AC, DN = % DC' va

1) _
MN = %—1 ﬂ+‘l——‘b+—c——fa—b+c|'——
i

Khi do MN
BIOY

|k|:% Suyvram=Ln=3=m+n=4
Cau 6: Cho hinh chép S.ABCD c6 day ABCD 1a hinh chit nhat AB=6; 4D =4;SA=6; S4 L (ABCD).

Piém M e BD;MB = _%m ,didm N e SC; NS =-3.NC.D0 dai doan thing MN bang.

A 310 B 13 e p, Y190
6 2 4 6

NS = ANC > Ay o ASH34C _1-5 3-= 15,375 3715
1+3 4 4 4 4 4

A MN=AN-AM = 4B+ > AD+ 175,
12 12 4

2
= MN = LE+1A—D'+1A—S :LAB2 25 —AD? +LAS2 36 +—2516+36 %
12 12 4 144 144 16 144 144 16 18
MN:_“1690

Cau 7: Trong khong gian Oxyz , cho cac vec to a= (5;3;—2) va b= (m;—l;m + 3). Co6 bao nhiéu gia tri

nguyén clia m € [—2025;2025] dé goc giira hai vec to avabla goc tu?

A. 2025. B. 2028. C. 2026. D. 2027.
Loi giai



- a.b 3m—-9

?)- om0

Goc giira hai vec to avab la géc tu khi va chi khi COS(ZI; Z;)<0<:>3m—9<0<:>m<3.

Ta co cos(a

Vay c6 2028. gia tri m thoa méan yéu cau bai toan.
Cau 8: Trong khong gian Oxyz, cho hinh thang ABCD vudng tai 4 va B, toa dg ba dinh 1a A4(1;2;1),

B(2;0;—1), C(6;1;0), hinh thang c6 dién tich bing 6+/2 . Gia sir dinh D(a;b;c), khi d6 a+b—2c bing
A. 6. B. 4. C.2. D. 5.
Loi giai
Taco 4B =(1;-2-2) = [4B|=3; BC =(41;1) =[BC|=3V2.
Theo gia thiét ABCD 14 hinh thang vuong tai 4 va B va co dién tich bang 672 nén

%AB(AD+BC):6x/§ @%.3.(AD+3J5)=6\/§ = AD =12 :AD:%BC.

Do ABCD la hinh thang vuéng tai 4 va B nén AD :%R’

4 7
a—-1=— a=—
3 3
Gid st D(a;b;c) khi do ta co b—2=l<:> b= Z:>a+b 2c—1+1—§=2.
3 3 3 33
c—lzl c:i
3 3

Cau 9: Cho 4 diém A(1;2;-3),B(4;0;5),C(2;0;1) va D(6;-2;11) . Goi M(x;y;z) 1a diém sao cho
P =2MA*> —3MB* —MC* + MD* va Q = x+2y+2z—24 dat gia tri nho nhét. Tinh x+3y+z.

A.-3. B. 8. C.3. D. -5.

Loi gidi
Goi I la diém thoa man 2I4-3IB-I1C=0=1(6;-2;11)=1=D.
Khi &6 P=MD* ~2MD* +2DA* ~3DB* ~DC* =(MD* ~1) ~1+2DA* ~3DB* - DC>
= P>-1+2DA*-3DB* - DC".
Déu “="xay ra <& MD* =1 M e(8):(x—6) +(y+2) +(z-11)" =1
Q:x+2y+2z—24=(x—6)+2(y+2)+2(z—11)
=0 <(1+27+2°)| (x=6) +(y+2) +(z-11) | =9=-3<0<3
x—6 y+2 z-11

:Qmin:_3<:> 1 - 2 - 2 Qx:%’y:__az:—.
X+2y+2z-24=-3

Cau 10: Cho mau s6 liéu ghép nhom vé thoi gian truy cap Internet mdi budi toi cia mot s6 hoc sinh nhu
sau:

Thoi gian (phat) | [9,5:12,5) | [12,5:15,5)| [15,5;18,5) | [18,5;21,5)[ [21,5;24.5)

S6 hoc sinh 3 12 15 24 2

Mot cia mau so li¢u ghép nhom trén gan nhat véi gia tri nao dudi day?

A. 19,34, B. 19,37. C.19,43. D. 19,35
Loi giai



Tan s6 16n nhét 12 24 nén nhoém chira mdt 1a nhom [18, 5;21,5).
Tacod j=4; a,=18,5 m, =24; my =15; m, =2; h=21,5-18,5=3.

: m;, = n;.,
Doddé M,=a,+ : : -h

(mj. ;g ) +(mj —ij)
24-15 1201
(24-15)+(24-2)" 62
Céu 11: Chi Hoa dau tu sb tié~n bang nhau vao hai linh vyc kinh doanh vang va chung khoan. Chi Hoa
thong ké so tien thu dugc moi thang trong vong 30 thang theo moi linh vyc cho két qua nhu sau:

=18,5+ ~19,37.

S6 tién (triéu dong) [3:5 [5:7 [7:9 [9:11 [11:13
6 thang dau tr vao vang 6 10 7 4 3
S6 théng du tw vio
chimg 7 7 8 4 4

khoan

Chi Hoa dau tu vao linh vuc ndo rui ro hon?
A. C6 phiéu. B. Vang. C. Mtic dg ra ro nhu nhau. D. Khong so sanh duoc.
Loi gidi
S tién trung binh thu duoc khi ddu tr vao vang va c¢6 phiéu tuong tng 1a:

4.6+6.10+8.7+10.4+123

X, 7,2
30

— 4.7+6.7+8.8+104+12.4

X, = 30 =74

Do 1éch chuan cua so tién thu duoc hang thang khi dau tu vao cac linh vuc vang va co phicu la:

5, = \/%(6.42 +10.6>+7.87 +4.10° +3.12°) =7,2? ~ 2,455

Sy :\/%(7.42+7.62+8.82+4.102+4.122)—7,42 ~2,641

Nhu vay, d6 1éch chuan ctiia mau s6 li€u vé so tién thu duoc hang thang khi dau tu vao linh vuc ¢6 phicu
cao hon khi dau tu vao linh vuc vang. Do d6, dau tu vao linh vuc c6 phiéu s€ rui ro hon.

Ciu 12: S6 nghiém cta phuong trinh cos2x = 73 trén khodng (0;37) 1a
A. 6. B. 4. C.5. D. 3.
Cau 13: Nhiét d6 ngoai trdi & mot thanh phd vao cac thoi diém khac nhau trong ngay c6 thé duoc mo
phong bai cong thirc: h(t)=29+3 sin%(r —9) v6i h tinh bang d¢ C va t 1a thoi gian trong ngay tinh
bang gid. Nhiét 6 thap nhét trong ngay 1a bao nhiéu do C va vao lic miy gio?
A. 32°C,lac 15 gio.  B. 29°C,lac 9 gio. C. 26°C, lac3 gio. D. 26°C, luc 0 gio.
Loi giai

Ta ¢6: —1 <sin—(t-9)<1
12

<:>29+3.(—1)S29+3sin%(t—9)£29+3.1



& 26329+3sin%(r—9)£32.

& 26<h(1)<32.

Nhiét d6 thip nhat trong ngay 1a 26°C khi

29+3sin=(1=9) = 26 <> sin——(1—9) =1 < ——(1=9) =~ =+ k27 <> ( =3+24k, ke Z.
12 12 12 2

Vi vay vao thoi diém 3 gid trong ngay thi nhiét do thap nhat cua thanh phd 1a 26°C.

+ ! =+/2025 . Tinh gié tri

Céu 14: Cho a va b 14 hai sb thuc duong thoa mén a>b>1 va
log,a log, b

1
logaba logabb ‘
A. P=-/2026. B. P=+2021. C. P=+2026. D. P=—-J2021.
Loi giai
Do a>b>1 nén log,b>0, log,a>0 va log,a>log, b.

N 1
log,a log, b

biéu thiec P =

Ta co: =+/2025 < log, b+log, a =~/2025 <> log> b+log, a =2023.

Khi d6 P =log, ab—log, ab=1log, 6 b—log, a <0.
Suy ra: P? =(log, b—log, a)2 =log, a+log>bh—2=2023-2=2021= P =—+/2021.

log: x—3log, x+2

\Vm—=2"
qué 3 nghiém nguyén duong.
A. 120. B. 128. C. 129. D. 121.
Loi giai

Cau 15: C6 bao nhiéu gia tri nguyén duong ciia m dé bat phuong trinh <0 co6 khong

s -2">0 <log,
Didu kién: {’" > @{x 8. m

x>0 x>0
Ta co: log? x —3log, x +2
Jm—2

Xét: log,m<3 < 0<m<8 thi bat phuong trinh v6 nghiém.

<0 < logi x—3log, x+2<0 < 1<log,x<2 <> 3<x<9.

Suy raco 8 gia tri nguyén duong cia m thoa yéu cau bai toan.

Xét:log,m>3 <> m>8 (1) thi bat phuong trinh c6 nghiém théa: 3 < x < min{log, n;9} .
Theo yéu cau dé bai ta c6: log, m <7 <> m <128,

Két hop véi diéu kién (1) ta dugce: 8 <m <128.

: L c o [4T 2"
Cau 16: Tim tat ca cac gia tri nguyén cua a@ thude (0;2025) dé lim T’JFW < e
+
A. 2019, B. 2018. C.2021. D. 2016.
Loi gidi



Ta cd:

Cau 17: Cho (u,) 1a cép s nhan, dit S, =u, +u, +...+u,. Biét S, =4;S,=13va u, <0, gid tri S; bang

A. 2. . 81 33 D. 121.
=~ 16 16
Loi giai

Goi u,,q lan luot 1a s6 hang dau tién va cong boi cua cap so nhan can tim
u(1+q)=4

S, =4 {u1(1+q)4 o [a=3

Tir gia thiét ta cé{ < ,
S;=13 " |u(1+g+47)=13 -3
q=—
4
u, =16
. lu, <0 u, NS S G ,
Vi = ¢ =—< 0 nén cap s6 nhan can tim co 3.
U; =8, —8,=9>0 1, q=7
0
Dodo S, =u| =9 |18
l-g¢g 16

Céu 18: Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh binh hanh. Hai diém M , N lan luot thudc cac
AD 4. Kihi¢u V', V] lan luot

doan thang 4B va AD (M va N khong trung v6i A4 ) sao cho W+2 y

1a thé tich cua cac khoi chop S.ABCD va S.MBCDN . Tim gié tri 16n nhat cua ti s6 % .
A2 B. .. c.l D. 2.
4 14 6 3

bat ﬁzx; A—D:y,theo giéthiéttacé x+2y=4.
AM AN



1 o=
Vs :SAMN :EAM.AN.stAB_l AM AN 1

VS,ABCD SABCD ABADSIHZTA\B - 2 . AB . AD B 2yx .

Theo dau bai A—B+2A—D:4:>x+2y:4:>x:4—2y.
AM T AN

Ta co

VS.AMN: 1 L 0<y<2.
Voasep 2V (4 - 2y)
VI:I—VS-AMN =1- ! ; 0<y<2.

7 Vs.asco 2y (4 - 2y)

2
Theo BDT Cosi ta co 2y(4—2y) < (W) 4.

Nén 5Sl—l=i:>max—1
Vo 4 4 %

Z .
Cau 19: Mot hop dung 10 thé duge danh s6 tir 1 dén 10. Phai rit ra it nhat k thé dé x4c sudt c6 it nhat mot
thé ghi s chia hét cho 4 16n hon ? . Gia tri cua k bang:
A. 6. B. 9. C. 8. D. 7.
Loi giai
Goi bién co A : Lay k£ tam thé c6 it nhat mot tam thé chia hét cho 4. Véi 1<k <10.
Suyra A: Ly k tim thé khong c6 tam thé nao chia hét cho 4.

_ k k . _
Ta cb: P(A):C—j = P(A):l-%;pw.
Cho Cpo 90

10-%£)(9—-k
%>% S kP19 +72<0 < 5,22<k<13,77.

Vay k =6 1a gid tri can tim.
Cau 20: Trong tran thi dau bong ban don nam gitra van dong vién Nguyén Pic Tuan (nguoi ting doat huy

Theo dé: 1-

chuong vang don nam mon bong ban tai Seagames 31) v&i mot van dong vién nudc ngoai, tran dau gom
toi da 5 set (séc), ngudi nao thing trude 3 set s& gianh chién thiang chung cudc. Xac suat dé van dong vién
Tuan thang moi set 1a 0,6 . Tinh xac suat dé van dong vién Tuan gianh chién thang trong tran dau (lam tron

két qua dén hang phan tram).

A.0,21. B. 0,68. C.0,47. D. 0,89.
Loi giai

Xét bién cd A: “van dong vién Tuan gianh chién thing sau 3 set”
Van dong vién Tuén toan thing trong ca 3 set dau, suy ra P (A) = 0,6 = 0,216.
Xét bién c¢b B: “van dong vién Tuan gianh chién thing sau 4 set”
Van dong vién Tudn thing set 4, va thua 1 trong 3 set dau, suy ra P(B) = (}.0,4.0,6" = 0,2592.
Xét bién ¢ C: “van dong vién Tuan gianh chién thing sau 5 set”
Van dong vién Tuén thing set 5, va thua 2 trong 4 set dau, suy ra P (C’) = (7.0,4%.0,6° = 0,20736.
Vay xac suét gianh chién thing ctia van dong vién Tuan la: P (A) +P (B) + P (O) = 0,68256 .
Phin II. Tric nghiém ding - sai. Thi sinh tra 10i tir cau 1 dén ciu 6.

Cau 1: Cho ham s6 f(x)= %f +bx* +cx+d c6 dd thi nhu hinh ve.



A
[N

¢) C6 5 gid tri nguyén ctia tham s6 m €[-10;10] thudc doan dé ham sé g(x)= f(x2 —2x+m) nghich

a) bc>0.
b) Néu %g?f(x)zl thi /(6)=43.

bién trén khoang (-1;0).

d) Véi d =1 thi phuong trinh \/f(f(x)+1)+3 =f(x)+3 c6 7 nghiém phan biét.
Loi giai
a) Tac()f'(x):x2+2bx+c:(x+1)(x—2)=x2—x—2.
1
= 2=be>0
c=-2

b) Trén doan [0;2] ham sé nghich bién :[()r_lzq]axf(x) =/(0)=d=1= f(x) :§x3 —%xz —2x+1

= f(6)=43
c) Hams6 g(x)= f(x2 —2x+m) nghich bién trén khoang (-1;0).
& g'(x)=(2x-2).f"(x* = 2x+m)<0,Vx e (-10)
& f'(x* —2x+m)20,vxe(-1;0)(Do 2x—2<0,Vxe(-1;0))

X =2x+m=2 x*=2x22-m

| Vxe(-1;0) =
x =2x+m<-1

Viay ¢6 16 s0 nguyén thdéa man yéu cau dé bai.

d) Véi d =1 thi f(x)=%x3—%xz—2x+1:>f(—1)=—,f(2)=——

,Vxe(—l;O)@[_l_m23

x*=2x<—-1-m

t+220

bat ¢=f(x)+1 , tr phuong trinh twong duong ./f(1)+3=t+2 . Q{f(t)+3=(t+2)2

t>-2 t>-2 t=0
= = =
lf—%ﬁ—2z+1+3=z2+4t+4 %t3—512—6t=0 t=3(3+M)

4

f(x)=-1(1)
=
5-341
(=220 o)
Tir d6 thi ham s6 suy ra phuong trinh (1) va (3) déu c6 3 nghiém phan biét. Vay pt da cho c6 6 nghiém phan
biét.

Cau 2: Mot hop chira 50 qua cau duoc danh sé tir 1 dén 50.
a) Lay ngau nhién ba qua cau tir hdp. Xac suat dé so ghi trén 3 qua cau lay duoc lap thanh mdt cap s cong

. 3
bang —.
S8 ‘ . . ,
b) SO cach lay ra ba qua cau tir hdp sao cho tong so ghi trén ba qua cau lay duoc la mot so 1¢ 1a 7500.



¢) S6 cach ldy ra ba qua cau tir hop sao cho tong sb nghi trén ba qua cau lay duge 14 sé chia hét cho 3 1a
6544.
d) Lay ngau nhién ba qud cau tir hdp. Xéc suat dé tich 3 s6 ghi trén 3 qua cau lay dugc 1a mot so chia heét

cho 8 bing Q
392

Loi giai
a) Suy ra s0 phan tir ciia khong gian mau 1a n(Q)=CJ,.
Goi 4 12 bién ¢d thoa man yéu cau bai toan.
Do a, b, ¢ 1a ba s theo thtr tu 1ap thanh cép sb cong=>2a=b+c

Co6 2a la s0 chan, nén b va c cung chan hodc cung 1¢.

Suy ra sb cach chon b, ¢ 1a 2C,.

MBbi cach chon cip b, ¢ thi c6 duy nhéat mot cach chon a sao cho 2a=b +¢

Xéc suat thoa yéu cau bai la P(4)=—2=—

b) S6 cach liy ra ba qua cdu tir hop sao cho téng sb ghi trén ba qua cau lay dugc 1 mot s6 1¢ 1a
C;,.Cis + Cy, =9800. Vay b sai
¢) Trong 50 qua cau c6 16 qua chia hét cho3,17quachia3 dul, 17 quachia3 du2. )
S0 cach lay ra ba qua cau tir hop sao cho téng s6 nghi trén ba qua cau lay duoc 1a so
chia hét cho 31a C, +2C}, +C/Cl,C, =6544. Vay c dung.
d) S6 cach lay ra 3 qua ciu tir trong hop: C:,
4 . /4 1 50 r
S6 chia hét cho 8 c6 dang 8k,(k € N). 1£8k£50<:>§£k£?:>cé6 sO.

86 chia hét cho 4 c¢ dang 4k,(k e N). 134k£50<:>%$k£?:>cé 12 s0.

Suy ra c6 6 s6 chia hét cho 4 ma khong chia hét cho 8 va 13 sb chia hét cho 2 ma khong chia hét cho 4.
Chia 50 qua cau thanh 4 nhom:

Nhom 1: Gom 25 quéa cau mang s6 1é.

Nhém 2: Gom 13 qua cdu mang s6 chia hét cho 2 ma khéng chia hét cho 4.

Nhém 3: Gom 6 qua ciu mang sb chia hét cho 4 ma khong chia hét cho 8.

Nhoém 4: Gom 6 qua cau mang sb chia hét cho 8.

Xét bién ¢d A= “ Tich ba s6 1a mot s chia hét cho 8”

Bién cb A =" Tich ba sé la mot s6 khong chia hét cho 8”

Pé tich 3 s6 ghi trén 3 qua cau liy duoc 1a mot s6 khong chia hét cho 8 thi ¢6 4 trudng hop sau:
TH1: 1 qui nhém 1 va 2 qua nhom 2 cé: Ch,.Cly cach lay

TH2: 2 qua nhom 1 va 1 qua hém 2 ¢6: CL.C), cach lay

TH3: 2 qua nhom 1 va 1 qua nhom 3 cé: Cx.C) cach lay

TH4: 3 qua nhom 1: C;, cach lay

. C.CA+C.C . +CAC'+C3. 193
Vi r At can ti h P =1-P. =1- 25°~13 25°>13 25°~6 25 _ .
ay Xac suat can tin (A) (A) C530 392

Vay d sai.



Céu 3: Diém thi mén Toan cudi hoc ki I cuia 16p 11A nhu sau:

Diém thi [2;4) [4;6) [6:8) [8;10)

S6 hoc sinh 7 12 15 11

Xét tinh dung sai ctia cac ménh dé sau:
a) Khoéng bién thién~ cua mau s liéu ghép nhom di cho 13 8.
b) S6 trung vi cuia méu‘ s0 liéu ghép nhémla 7. ‘ 7 ’ o
c¢) Trong bang trén, thay gido mudn xac dinh nhém gdbm 50% hoc sinh c6 diém thi thap nhat dé phu dao
thém, khi d6 thay gido s& chon cac hoc sinh ¢6 diém tir 5 tré xudng vao nhoém nay.
d) D6 1éch chuan cia miu sb liéu ghép nhom di cho (1am tron két qua dén hang phan tram) 13 2,02.
Loi giai
a) Khoang bién thién cia mau s6 liéu ghép nhom di cho 1a: R=10-2=8.
Chon DPUNG.
b) Goi x;;...;x,5 1a diém cua 45 hoc sinh va gia sir diy nay sip xép theo thir tr khong giam.

Khi d6, trung vi 14 x,;. Do gid trj x,, thudc nhém [6;8) nén nhom nay chira trung vi.

Dodé p=3,a,=6, my=15, m+m,=7+12=19, a,—a, =2 vatacod
ﬁ—19
M. =6+-2

e

2=6,47.

Chon SAL

¢) Trung vi cia mu s6 li¢u ghép nhom xi bang trung vi clia mau s liéu gbc, chia miu s6 lidu thanh hai
phan, mdi phan chira 50% gia tri.
Do d6, thay gido mudn xac dinh nhém gdm 50% hoc sinh c6 diém thi thip nhat dé phu dao, khi d6 thay
gido s€ chon cac hoc sinh co diém tir 6,47 trd 1én vao nhom nay.
Chon SAL

3.7+5.12+7.15+9.11 _57

d) Diém trung binh mén Toan cua 16p 11A la: X = 15 ry ~ 6,3

Phuong sai cud mau so liéu ghép nhom la:

I 7(3——) 12-(5—2)2+15-(7—ﬂ)2+1 9—2 _134
T 45 9 9 9 45

. x4 /1 4
Do 1€ch chuan cia mau so6 li¢u ghép nhom da cho la: % ~2,02.

Chon PUNG.
Cau 4. Cho hinh chép tir gidc déu S.ABCD c6 dién tich day bang S, , thé tich V.

25 L . a5
3

a) Khi S, =24°,V, = thi chi€u cao cua hinh chop la N

3 3

b) Khi ¥, :% va M 14 trung diém ciia SD thi thé tich khdi chép M.4BC béng trén la %.

a5 a\/_
3 11

¢)Khi S, =a>,V, =

thi khoang cach gitta SA va BD la



d) Cho tdm bia hinh vuong canh 50 cm. Pé 1am mot mé hinh kim tu thap Ai Cép, nguoi ta cit bo 4 tam
gi4c cin bang nhau c6 canh day chinh Ia canh cta hinh vudng rdi gip 1én, ghép lai thanh mot
hinh chép tir gide déu c6 dién tich ddy bang S, , thé tich 1a ¥, (tham khao hinh v&).

Dé mb hinh kim ty thap c6 thé tich ¥, 1a 16n nhét , thi dién tich day S, bang 3216,
Loi giai

GVSB: Hoang Nhan; GVPB: Tuan Pham; GVPB2: ...

Goi hinh chop tir giac déu 1a S.ABCD nhu hinh v& , O = ACNBD thi SO L (ABCD) .

) . R4
a) Chiéu cao ctia khoi chop 1a h= S—O —av5.

0

Chon SAL
. 1 11 1 11 1 1 a
b) Ta c6 Vi, e =§SABC.d(M,(ABC)) = EESABCD.Ed(S,(ABC))E.ESABCD.ESO ==
Chon SAL
¢) Vi S.4BCD 14 hinh chép déu = SO L (4BCD) = SO L BD, AC L BD = BD L (SA0).
04.50
Dung OH 1L SA,H € SA = BD 1 OH . Suy ra d(BD,S4)=OH = ———.
\OA® + 507
3
Vi S, =a’,V, =2 ‘/§:>AB=a,0A=“ 2 0= 05,
3 2 S,
a2
a5
d(BD,S4) = OH = —2 _a3s
< ., 1
—+5a
2
Chon BUNG.

d) Tacd a=180,A=98.



\\ \\ ////
\ L7

Goi canh day ctia m6 hinh kim tu thép bang x= AB=BC =CD = AD .
Goi O la tam hinh vuéng MNPQ canh 50 cm = O ciing la tim hinh vuéng 4ABCD.

Xét tam giac OAD vudng can tai O nén OD =04 = X S AK=0K-04=25-——

N R

2
Xét tam gidc vudng MKA co6: MA=~MK? + KA = \/625+(25—LJ

2

Gia sir sau khi gdp 1én (voi S =M =N = P=(), ta duoc hinh chop S.ABCD , c6:

2 2
SO =S4 — 04> =\ MA* — 04> :\/625{25_1} _x

V2) 2
1 I, x) ¥ 1 2\/—\/_
:VSAABCDZE'SABCD'SOZE'X' 625+ 25—$ —7:§x 1250-25+2x

=§ (50 \/7) 40\/x2xﬁx2xx/_(50 \/*) \/?=40\/E_

4 4 4 4 3
Dau "=" xay ra khi x=202.

404/10
3

Vay ¥, dat gia tri 16n nhat la khi d6 S, =3200.

Chon SAL
Cau 5: Trong khong gian véi hé toa @6 Oxyz , cho hai diém
A(1;-2;2) va B(2;2;1).
a) Hinh chiéu cta gbc toa do O 1én duong thang 4B 1a diém c6 hoanh do dwong.
b) Piém N(x,;y,;z,) thudc mit phang (Oxz) sao cho N, A, B thang hang thi x, +y, +z =6.
¢) Goi K (a;b;c) 1a diém thoa min OABK 14 hinh thang can c6 day 16n KO gip d6i day nho 4B .
Khido a+b+c=8
d) Néu M 1a diém nidm trén truc Oz thi gia tri nho nhit cua T = 2MA* — MB? +‘2M—Aﬁ‘ bang
42 : 2 r N \
Cau 6. Hang ngay muc nudc tai mdt cang bi€n 1én xudng theo thuy tri€u. Chi€u cao #(m) ctia myc nudc

theo thoi gian ¢ (gi0) trong mot ngay dugc cho bdi cong thiic 4 =8+ 6sin (%t] véi 0<r<24.

a) Co6 2 thoi dieém trong 1 ngay chi€u cao cua myuc nudc tai bén cang 1a cao nhat.



b) Chiéu cao ctia myuc nudc tai bén cang thap nhat vao lic 12 gio.
¢) C6 3 thoi diém trong 1 ngay muc nudc tai bén cang cao 11m .
d) Biét tau chi vao duoc cang khi muc nude trong cang khong thip hon 11m. Vay thoi gian tau vao duoc
cang la tir 1 gio dén 5 gio.
Loi giai
(7 . (7
a) Do -1 Ssm(gtj <1 nén 8—6S8+6s1n[gtj <8+6,
hay 2<h<14 . Vay chiéu cao clla muc nudc tai bén cang cao nhdt bang 14m khi
sin(%tj=1@%r=%+k2n o t=3+12k(keZ).
Ma 0<¢<24 nén t=3&t=15.
Vay a) Ding
b) Chiéu cao ctia myc nude tai bén cang thip nhat bang 2m khi

sin(%t]z—l@%t :—%+k27z<:>t:—3+12k(keZ).

Ma 0<¢<24 nén t=9&¢=21.
Vay b) Sai

¢) Xét phuong trinh: 8+ 6sin (%t} =11

=" ik2
(z )Y 1 |6 "6 T [r=1+12k
&> sin Et =— < & (keZ).
T

2 ST, [1=5+12k
6 6

Ma 0<¢<24 nén t €{1;5;13;17}.
Vay c) sai

X g3 , X . (7 . (7 1
d) bé tau vao dugc cang thi 8 + 6sin (gtj >11 < sin (gtj > 3
1

—_—— e — —

N

Tur duong tron lugng gidc ta suy ra %S %t < 5?” <1<t <5

Trong khoang thoi gian tir 1 gid dén 5 gio, muc nude tai bén cang 16n hon hoic bang 11m . Vay thoi gian
tau vao dugc cang la tir 1 gio dén 5 gio.
Vay d) DPung

Phan III: CAu tric nghiém tra 16i ngin. Thi sinh tra 15i tir cdu 1 dén cau 6.
Cau 1: Cho ham sé y = f'(x) c6 bang bién thién nhu sau:

X —o0 +o0

f(x) -

1 I




(m+1) £ (x)-30

Biét f(0)=1;f(2)=-2.C6 bao nhiéu s nguyén m dé ham sd y=
(0)=1:/(2) prs

nghich bién trén

khoang (0;2)?
Loi giai
Pap an: 8
(m+1) f(x)-30
f(x)—m

- 1)+30
cény(ﬂ{’Mm+ 2}

(f (x)-m)
Do f'(x)<0VxeR= f'(x)<0Vxe(0;2).
Va khi xe(0;2):>f(x)e(—2;l) .
(m+1)f(x)—30

Ham sb y = bk: f(x)=zm ,¥xe(0;2)

Ham sd y = nghich bién trén khoang (0;2)

S (x)=m
< p'<0 ‘v’xe(O;2) va m;tf(x) Vxe(O;Z).
—-6<m<5
Q{_m(m+l)+3o>o<:> m<=2 < me(—6;-2]U[L;5)
me(—2;1) {le

Vay c6 8 gia tri m nguyén thdéa man .

Cau 2: Gia str s0 lugng té bao ctia mot quan thé nam men tai moéi trudng nudi cay trong phong thi nghiém
dugc mé hinh hod bang ham sé P(t) = ﬁ, trong do6 thoi gian t dugc tinh bang gio. Tai thoi diém ban
dau t = 0, quan thé c6 20 t€ bao va tdng vadi toc do 12 t€ bao/gid. Theo mod hinh nay s6 luong té bao cua
quan thé ludn thudc nira khoang [a; p ) . Khi d6 « + 8 bang bao nhiéu?

Loi gidi
. 0,75aa~ 075t
Taco: P (t) Zm, = 0.
Theo d bai, ta c6: P(0) = 20 va P'(0) = 12. Do d0, ta c6 hé phuong trinh:
a
—— =20 =
b T 1 a15 20(b+1)
0,75a And =12.

— =12 ha1
(b + 1)2 b+1
Giai hé phuong trinh nay, ta dugc a = 25va b = -

Car 18,75~ 075t T
Khido, P'(t) = ——= > 0,Vt = 0, tirc la s6
(%_,_6—0,7515)

n . . 25
Tuy nhién, do lim;_, 4.0 P(t) = lim_ 4o T——-c;
Z+e 4

—_

uong quan thé nam men ludn tang.

= 100 nén s lugng quan thé nAm men tang nhung khong

vuot qua 100 té bao.
Theo md hinh nay s6 luong té bao cta quan thé ludn thudc nira khoang [20;100) = a+ [ =120.

Céu 3: Trong khong gian voi hé toa dd Oxyz cho hai diém A(1;2;3),B(7;10;6) . Hai diém M, N thay d6i
trén mit phiang (Oxy) sao cho MN =4.Khi AM + BN nho nhét, tinh hiéu hoanh d6 ctua N va tung d6 cua
M



Hv

N

Goi H, K twong tng 13 hinh chiéu ctia 4, B trén (Oxy)
Khido H (1;2;0), K(7;10;0), AH=3,BK=6

Ta co: HM + MN + NK > HK = 10=> HM + NK > 6

Lai co: AM + BN =N AH? + HM? +~BK? + NK* =3* + HM? ++/6* + NK>

Theo BDT Minkowski ta co
V3 + HM? +\6> + NK? > \[(HM + NK Y’ +(3+6) 26" +9" =313

Déu bang xay ra khi va chi khi

[jv}é\l,]\;,K thang hang HM =2 H—leH_K M(%;%;Oj
vt < NK =4 1 25 T (23 34

7 NK:—ﬁ —
HM + NK = 6 H,M ,N,K thang hang 5 N( 53 ’Oj

Vay hiéu hoanh d6 cta N va tung d6 cia M bang 1
Cau 4. Xét cac sb thuc x,ythoa man 27 S(x2 +y° —2x+2).4’“ . Gia tri nhé nhat cua biéu thuc
8x+4 p A, oo A s reoan i . \ ~ X ) 2
= P gan nhat v6i s6 nao dudi day(Ket qua lam tron 1 chit so sau dau phay)
xX—-y+
Nhén xét x* +y* = 2x+2 > 0Vx; y

2x2 +y2 +1

22x

Bt phuong trinh 27 (X 4y -2+ 2) 4 <(x”+)" - 2x+2)
e 2 o (xz +y° —2x+2).D<ﬁt t=x"+y" -2x+1
Bét phuong trinh <> 2' <t+1 &2 —t-1<0; Dat f(t)=2’—t—1. Ta thay f(0)=f(1)=0.

Taco /(1)=2'n2-1; £() =0 2 1n2=1<:>t=10g2(i)z0,52
n



Quan sat BBT ta thdy f(¢)<0<0<¢<1

0<x*+)y* —2x+1<l e (x—1) +)2 <1 (1) Xét P=%@2Px—Py+P=8x+4
xX—y+

© P—4=(8-2P)x+Py <> P—4+2P—8=(8-2P)x+2P-8+ Py
& 3P-12=(8-2P)(x—1)+ Py & (3P-12) =[(8-2P)(x~1)+ Py] <[ (8-2P) + P* | (x~1)"+ "]

Thé (1) vao ta c6 (3P—12)° g[(8—2P)2 +P2] & 4P —40P+80<0 < 5-/5<P<5+45.

1
X=—
3
-2 _
8-2P_xo1_ 2 x-l=poy x_lszy yzﬁ
Dau “="xayrakhi { P y 5 < , & : = 3
(x—l)2+y2:1 (_—Zy] =1 y:i_s x:é
J5 3 3
G
T

Vay gi4 tri nho nhét ciia P1a 5-/5~2,8
Cau 5. Cho cac tig,l Ox,0y,0z ) dinh d61 mot vudng gdéc nhau. Trén céc tia d6 lan luot léy cac diém A, B, C
thay doi nhung ludn théa man OA + OB + OC + AB + BC + CA = 1 trong d6 A, B, C khong
tring voi 0. Gid tri 16n nhat cua thé tich tir dién OABC bang m trong 46 m,n € Z. Gia tri
ctia biéu thirc P = m + n bang
Loi giai
Dap an: 164

A

DPat 0A = a,0B = b,0C = c (a,b,c > 0).
Khl dé VOABC Z%abc

Vé0A+OB+OC+AB-|;BC+CA=a+b+c+\/a2+b2+\/b2+c2+\/62+a2 =1
Ap dung BDT Bu-nhi-a-cop-xki, ta co:

— 71 j2 21 o2 21 42 atb , btc , cta
l=a+b+c+Va®+b>+Vb*+c*+VcP+a*za+b+c+—=+5+5
©1>(1+V2)(a+b+c)ea+b+c<

1
1+V2

3
Theo BDT C-si: Voape = > abe < 2 (22)" < 162(;@3.




— L S m=162n=2=P = 164.
162(1+v2)

Cau 6: Mot bon hoa hinh tron & giita san truong dugc chia thanh 6 phan bang nhau va giao nhiém vu cho

Do dé Max VOABC =

6 16p 10 chon tréng mot trong 4 loai hoa 1a hoa ctic, hoa héng, hoa lan, hoa huéng duong theo cac khu vuc
hinh quat dwoc phan cong cu thé nhu hinh vé.

10A6 10A1

10A4 10A3

Tinh xac suit dé hai 16p duoc phan cong hai khu vuc canh nhau thi khong cung trong mot loai hoa? (1am
tron dén hang phan tram)
Loi gidi:
Goi s6 phuong 4n trong hoa can tim la a, (Img voi 6 16p).
L6p 10A1 ¢6 4 cach chon hoa dé trong.
Lép 10A2 c6 3 cach chon hoa dé trong khac véi hoa ma 16p 10A1 di chon.

Tuong tu cho cac 16p 10A3, 10A4, 10A5, 10A6 ciing c6 3 cach chon.

Vay c6 tit ca 4.3° cach ma cac 16p chon hoa dé trong, tinh ludn truong hop 16p 10A6 va 10A1 chon cing
loai hoa d¢ trong. .

Ta xét truong hop: 16p 10A6 va 10A1 chon cung loai hoa. Ta xem khu vuc trong hoa cta 2 16p nay 1a mot
nhom va xem nhu chi con 5 khu vyc (nhém nay va 4 khu vuc cua cac 16p 10A2, 10A3, 10A4 va 10A5).
Khi d6 s& co a; cach trong,

Tacod a, =4.3" —a,.

Lop 10A6 va 10A1 c6 4 cach. Lop 10A2 c6 3 céch, 16p 10A3 ¢6 3 cach, lop 10A4 c6 3 cach va 16p 10AS
c6 3 cach.

Do d6 c6 tat ca 4.3* cach ma cac 16p chon hoa dé trong, tinh ludn trudng hop 16p 10A5, 10A6 va 10A1
chon cung loai hoa dé trong.

Tacod a,=4.3"—a,.

a, =43 —a,
Véi a, la sO phuong an trong hoa tmg véi 3 khu vuc nén a, = Aj’ =24.
Dodé a, =43 —a;=4.3"-(4.3'-q,) =43 -43'+43" -q,=732.

Vay xéc suat dé hai 16p dugc phan cong hai khu vie canh nhau thi khong cung trong mét loai hoa 13

732 0,18

46
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