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M3 d3 thi 0102

Ho v& Lén thi sinh:
Sé bao danh:
PHAN 1. Thi sinh tra 1i tit cau 1 dén cau 12. M&i cau héi thi sinh chi chon mat phuong 4n.
Cau 1. Nghiém cia phuong trinh log,(3z — 1) =3 la
A.2:=139. B.z=3. C.z=2 D.z=4.

Cau 2. Mot ngudi théng ké thdi lugng (don vi: gidy) thyc hién céc cude goi dién thoai clia minh
trong mot tuan va lap bang tan sé ghép nhém nhu sau:

Nhém | [0;40) | [40; 80) | [80;120) | [120; 160) | [160; 200) | [200; 240)
Tansé| 8 10 12 6 3 1

Trung vi M, (don vi: gidy) clia mau sb liéu ghép nhém trén bing
260

A. 80. B. 5 C. 86,5. D. 84.
Cau 3. Cho cip s6 cong (un) c6 u; = 3 vi cong sai d = —2. Gi4 tri cla u; bing
A 15. B. —14. C. —11. D. -9.

Cau 4. Tap nghiém cda phuong trinh cosz =0 la
AS={3+k2w|kez} BS={3+kw|kez}
" > : ! 5 5
C. S={k2r | keZ}. D.S={kr | keZ}.

_.)
Cau 5. Trong khéng gian v6i hé truc toa dd Ozyz, cho vectd U= —3? -+ 57 +2k . Toa d6 cua
veeto o 12
A, (~8:5:2) B. (3:5:2). C. (5;-3;2). D. (—3:5;-2).

Cau 6. Cho ham sé y = f(x) c6 dao ham f/(z) lien tuc trén R. Biét ring f'(z) = (£®+1)(z —2)
véi moi z € R. Ham s6 y = f(z) dong bién trén khoang nado dusdi day?
A. (2:+00). B. (0:2) C. (—o0;—1). D. (-1;2).

Cau 7. Trong khéng gian Ozyz, cho hai diém M (2;1; —1) va N(4;—1:0). Mot vecto chi phuong
cha duong thang AN Ia
A ¥ =(-221). B.Z=(60-1). C¥=(%-21). D.¥=(221).

Cau 8. Ho nguyén ham cta ham sé f(z) =5-2% 1a
5.9 5. 2o+ o
A. +C. B.5-22In2+C. C. +C. D.—+C.
In2 z+1 In2
Cau 9. Cho hinh chép S.ABC'D c6 ddy ABCD la hinh binh hanh (xem hinh dudi). Goi O 1a

giao diém cua hai dudng chéo. Khing dinh nao sau day la ding?




A.SA+SB=35C+3D. B. SA+ 50 = 5B + 5D.

C. AB + BC = DB. D.SA+5B+5C+3D=71.
z-1_y+3 _z-5
2 -4 3

Cau 10. Trong khong gian véi hé toa d6 Ozyz, cho dudng thing (d):
Vecto nao sau day 1a mot vecto chi phuong clia dusng théng (d)?

A. U5 =(2—43). B. W4 = (—2; —4; -3).

C. 72 =(2;4;3). D. ¥, = (1;-3;5).
Cau 11. Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bing a. Khodng cach tit diém A dén
mat phdng (BDD'B’) bang
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Cau 12. Thé tich vat thé tron xoay sinh ra khi quay hinh phing gi6i han bdi dd thi y = z2, truc
hoanh v& hai dudng thing r = 0,z = 2 quanh truc hoanh I3

X 32w 167

32 &
_A.?;. B._g_. Cc?;. :D._gﬂ

A. aV2. B.

PHAN IL Thi siuh tra 10 tit cau 1 dén cdu 4. M3i ¥ a), b), c), d) & wdi cau hai, tLi sinh chou
ding hodc sai.
Cau 1. Mot quin thé vi khudn ban du c6 1000 con. Sau 2 gid, s6 lugng vi khuan ting lén thanh
4000 con. Goi P(t) la sb lugng vi khudn tai thdi diém ¢ (gio). Biét ring téc do ting trudng ciia
quan thé ti l¢ thuan véi s6 lugng vi khuan hign cé, ttc la P'(t) = k- P(t), véi k 13 hing s8 khéc 0
va P(t) > 0véit >0.

a) Cong thitc tinh s6 lugng vi khuan tai thdi diém ¢ 1a P(t) = 4000e*t véi t > 0.

b) Hing sb téc do tang trudng ciia quén thé vi khudn la k£ = In 2.

c) Sau 5 gid ke t¥ thdi diém ban dau, sé luong vi khudn 13 32000 con.

d) Dé s6 lugng vi khuan dat 64000 con, cin diing 8 gid ké tir thdi diém ban dau.

Cau 2. Mot cong tv dién tit ¢6 hai phan xudng I va IT cung sdn xuit mot loai linh kien. Biét
ring phan xudéng I san xuit 75% téng sb luong linh kign ciia cong ty, phan xudng [ sdn xuit
25% con lai. T1 ¢ linh kién bi 16i ctia phan x1tdng I v phan xudng I7 1an luct 13 4% va 2%. Chon
ngan nhién mat linh kién trong kho ciia cong ty dé kiém tra.

a) Xac suét dé linh kign duge chon bi 16i va do phan xudng I san xuét 1 0.03.



b) Néu linh kién dugc chon do phan xudng I san xuét thi xac sudt dé linh kien d6 khong bi
16i 13 0.94.
c) Xac sudt dé linh kién dugc chon bi 15i 14 0,035.

2. 5 . - 1= ~ P A 2 9. . P 2, 2 r . 4
d) N&u linh kién dugce chon bi 18i thi xéc sudt dé linh kién dé do phan xudng / san xut la =

Cau 3. Cho ham sb f(x) = r* — 12z + 5.
a) Phuong trinh f/(z) = 0 ¢é tap nghiém la S = {2}.
b) Hawm s da cho c6 dao hiun 1a f/(x) = 342 — 12.
c) f(2)=1L
d) Gi4 tri 16n nhét cia ham sé f(z) trén doan [—3; 3] bing 14.

Cau 4. Trong khéng gian Ozyz, cho mit cau (S) c6 phuong trinh (z—1)2+(y—2)%+(2—5)? = 25
vd, dudng thing d di qua hai diém A(7;8;5), B(8;7;5). Gia sit mit ciu (S) duyc tinh tién di len
(theo huéng duong cla truc Oz) véi phuong vudug géc véi mit phing (Ozy).

a) Ban kinh clia m#t ciu (S) bing 25.

b) Khoang cach tit tam mat ciu (S) & vi trf ban ddu dén dudng thing d bing 6v/2.

c) Vecto = (1; —1;0) 13 mot vecto chi phuong ciia dudng thing d.

d) C6 mot thdi diém trong qud trinh tinh tién, mit ciu (S) tiép xic véi dudng thing d.

PHAN III. Thi sinh tr3 18i tit cau 1 dén cau 6.

Cau 1. Dau nam 2025, 6ng A thanh lap mot doanh nghiép. Tdng s tién ong A dung dé tra chi
phi vin hanh trong nim 2025 1a 2 t¥ dong. Biét riing cit sau mbi nim thi tdng s6 tién ding dé tra
chi phi van hanh troug nim dé tang thém 10% so véi nam trude. HOL nfm nao 14 nim dau tién

ma tong sb tién 6ng A diung dé tra chi phi van hanh trong ci nam 16n hon 4 ty dong?

Cau 2. Trong khong gian v6i-hé truc toa d6 Ozyz, don vi trén méi truc toa do 1a mét, mot thict
i phat tia laser dutge dit tai diém A(5v/3;8;15). Thiét bi nay chiéu mot tia sang vé phia bitc
twdng phing triing véi mat phang toa do (Oyz). Biét ring tia sang phat ra luén thay ddi nhing
ludn tao véi truc Oz mot gée 60°. Goi M 1a vi trf vét sdng laser chiéu lén bic tudng. Khoang cach
16n nhéat tit vét sang M dén gdc toa do O bing bao nhidu mét?

Cau 3. Mot nhém phat trién phin mém doc lap cung cip mot tng dung Tri tué nhan tao hé
trg quan ly céng viéc va hoc tdp c4 nhan. M&i ngudi dung ding ky ban quyén stt dung s& phai
trd mitc phi cb dinh | 2 triéu dong/nim. Tong chi phi duy tri hé théng luu trit ddm may va cap
nhat phin mém trong mét nim phu thudc vao s6 hugng ngudi ding = (z € N*) dang sit dung va
dugc mé hinh héa bdi ham s6 C(z) = 101n(z) + 50 (triéu ddng). Dé nhém phét trién dat mic loi
nhuan t6i thidu 13 200 triéu dong trong mot nam, he cin thu hit dudc it nhit bao nhigu ngudi
dung dang ky phan mém dé?

Cau 4. Cho khéi chép cut tit gidc déu ABCD.A’B'C'D’ nhtt hinh vé. Biét tdng dién tich ciia hai
mat ddy bing 54 va do dai dudng chéo AC’ = 9. Tim thé tich 16n nhét cta khdi chdp cut da cho.




Cau 5. Trong mit phing toa do Ozy, xét tap hop S gdm cic diém c6 toa do (z;y) véi z,y 1a
chc s6 nguvén duong khong vuct qua 15. Chon ngiu nhien 2 diém phan bist A, B tit tap S. Goi
C 13 trung diém ctia doan thing AB. Gai p 13 xéc suét dé didm C c6 toa do ddu a cac s nguyen.
Tinh gid tri cia 225p.

- ' ” . g 2 "
Cau 6. Cho ham s6 f(z) = ZJ,‘ + 7. Dudng théng d di qua gbc toa do O va diém P(2; £(2)) cét

dudng thing A : y = —z + 3 tai diém Q. Goi R 13 giao diém clia dudng thdng A véi truc hoanh.
Goi A la dién tich hinh phéng giéi han bdi dudng cong ¥ = f(z), dudng thing A v doan thing
PQ; B la dién tich hinh phing gi6i han bdi dudng cong y = f(z), dudng thing A v doan thing
OR. Gia tricua B — A 1a




Cau Mé dé
) L
1 B B A A
2 B B C B
3 A D C B
4 B B C A
5 C A A B
6 A A A A
7 B C D D
8 A A D B
9 D B A C
10 B A B C
11 A D C D
12 D B c D
1 DSDS | SPDPS | PBSS | BPBSS
2 |bPSS |DbSbS | PbSS | SbBS
3 |DDSS|SBSS |PSBS | BSSS
4 SBSS | SPBS | BSSS | BSBS
1 32 | 2033 2 2033
2 151 32 56 2
3 2033 | 151 144 144
4 144 144 32 32
5 56 56 | 2033 | 56
6 2 2 151 151




SG GIAO DUC VA DAO TAO DAP AN DE THI THU TOT NGHIEP
TINH AN GIANG THPT NAM HOC 2025 -2026
Thoi gian lam bai: 90 phait
PH_&N 1. Cau triac nghiém nhiéu phuong an lwa chon

Cau 1. Ho nguyén ham ctia ham s6 f(z) =5-2% 1a

527 2% 5. 9zt+l
+C. B.5-2°In2+C. C. +C. D. +C.
In2 In 2 r+1
Loi giai
T ’/f( )d —/5 ra=2% 0
a co x)dr = T = :

Chon dap an @ ............................................................................. 0
. ~ ) S . . - z—1 y+3 z—5
Cau 2. Trong khong gian véi hé toa do Oxyz, cho dusng thang (d): 5= i = 3

Vectd nao sau day 1a mot vectd chi phuong ctia dudng thang (d)?
A. 0= (1;-3;5).  B. Wy =(2;4;3). Us=(2;-4;3). D. Wy=(-2;—4;-3).

Loi giai
—37023/—3/0:2—20
b

Duong thang (d) c6 phuong trinh chinh tic dang a

a
1a @ = (a;b;c). Tt phuong trinh (d), ta c6 @ = (2; —4;3).
Chon dap an @ ............................................................................. O

c6 vecto chi phuong

Cau 3. Cho hinh chép S.ABCD c6 day ABCD la hinh binh hanh (xem hinh duéi). Goi O la

giao diém ctlia hai duong chéo. Khing dinh nao sau day la ding?

A. SA+SB=SC+SD. B. AL + BC = DB.
[C]SA+SC=SB+SD. D. SA+SB+SC+5SD=0.
Loi giai

—_—  —

Vi ABCD 1la hinh binh hanh nén O li trung diém ctia AC va BD. Ta c6: SA +SC =250 wa
SB+SD = 250. Do d6 SA+ SC = SB + SD.
Chon dap an @ ............................................................................. 0

Cau 4. Trong khong gian véi hé truc toa do Oxyz, cho vecto ¥ = 37 + 57 + 2?. Toa do cua

vecto U 1a
A. (3;5;2). (—3;5;2). C. (—3;5;—2). D. (5;-3;2).
Loi giai
Vecto T =i +yj + 2% 6 toa do la (;9;2). Vay @ = (—3;5;2).
Chon dap an (B) .. ..o O



Cau 5. Tap nghiém cta phuong trinh cosz = 0 la
A. S={k2r |k eZ}. B. S={kr|keZ}.
T ™
C.S:{§+k2ﬂkez}. @S:{§+lm\kez}.
Loi giai

Cosm:Oﬁx:g+k7rvéik;€Z.

Chon dap an @ ............................................................................. O
Cau 6. Cho cap s6 cong (u,) c6 u; = 3 va cong sai d = —2. Gi4 tri clia uy bang
A. —11. —9. C. 15. D. —14.

L&i giai

Chon dap an (B) ... o O
Cau 7. Nghiém ctia phuong trinh log,(3z — 1) = 3 la
A. . x=2. [B]z =3. C.:L':%. D. z=4.

Loi giai
R 1 .
Diéukién3x—1>0®$>g.10g2(3m—1):3®3m—1:23@3x:9©a§:3(théamén).

Chon dap an (B) .. ... O
Cau 8. Cho ham s6 y = f(x) c6 dao ham f/(z) lién tuc trén R. Biét rang f'(z) = (2® +1)(z — 2)
véi moi z € R. Ham s6 y = f(x) dong bién trén khoadng ndo dudi day?

A. (0;2). B. (—o0;—1). (2; +00). D. (—1;2).
Loi giai
Ham s6 dong bién trén khodng ma tai d6 dao ham mang dau duong. Vi f'(z) > 0,Vz € (2; +00)
nén ham s6 dong bién trén khodng (2; +00).
Chon dap an @ ............................................................................. O
Cau 9. Mot nguoi thong ke thoi lugng (don vi: giay) thuc hieén cac cudc goi dién thoai clia minh

trong mot tuan va lap bang tan sé6 ghép nhém nhu sau:

Nhém | [0;40) | [40;80) | [80;120) | [120;160) | [160;200) | [200; 240)

Tan sb 8 10 12 6 3 1

Trung vi M, (don vi: giay) clia mau s6 li¢u ghép nhém trén bang
260
A. 84. B| —.

; C. 80. D. 86, 5.
L&i giai

Comaulan=8+10+12+6+ 3+ 1 = 40.

S6 dac trung clia trung vi 1a g =5 = 20.

Ta c6 bang tan so tich liy:
e Nhom 1 [0;40) c6 cfy = 8.
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e Nhém 2 [40:80) c6 cfy = 8 + 10 = 18.
e Nhom 3 [80; 120) ¢6 cfs = 18 + 12 = 30.

Vi cfy =18 < 20 < ¢f3 = 30 nén nhém chita trung vi la nhém thi ba: [80; 120).
Trong do:

e Dau maut trai L = 80.

e DO rong nhém A = 40.

e Tan s6 nhom chita trung vi nz = 12.

e Tan s6 tich lily ctia nhém trude d6 cf, = 18.

Ap dung cong thic tinh trung vi:

n
5 ok 20 — 18 2 20 260
2
M, =1L -h =80 40=80+ —-40=80+ — = —.
R M 1 R
. P A 260 .
Vay trung vi cia mau so liéu 1la M, = 5 ~ 86,67 (giay).
Chon dap én ............................................................................. O

Cau 10. Trong khong gian Oxyz, cho hai diém M (2;1; —1) va N(4; —1;0). Mot vecto chi phuong
ctia dudng thing M N la

A. T = (6;0;—1). B] 7 = (2;-2;1). C. 7 =(221). D. @ = (-2;2;1).
Loi gidi
Tacé MN = (4—2—1—1;0 — (=1)) = (2, -2 1).
Chon dap an (B) . ... O

Cau 11. Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 canh bang a. Khoadng céch tit diem A dén
mat phang (BDD'B’) biang

D’ o
A B
D¢
A B
1 2 3
A. aV/2. B. a. (]2 . D. %.

Loi giai
Trong mat day ABCD, goi O la giao diém ctia AC va BD. Vi ABC'D 1a hinh vuong nén AO 1. BD.
Mit khac, DD' L (ABCD) = DD’ L AO. Suy ra AO 1L (BDD'B’). Vay d(A,(BDD'B")) =

1 a\/§
AO = -AC = —.
0 2 ¢ 2

Chon dap an () .. ... o O



Cau 12. Thé tich vat thé tron xoay sinh ra khi quay hinh phéng giéi han béi do thi y = 22, truc

hoanh va hai duong thing z = 0,z = 2 quanh truc hoanh la

32 8T 32 167

— B. . c. = D. —-.

Loi giai
2 2
. : 2 32
Ap dung cong thiic the tich: V = W/[f(x)]zda: = 7r/x4 de = T =5
0

Chon dap én@ ............................................................................. O
1. Al 2. cl[s. cl|4. B| [5. D] [6. B| [7. B|

8. clo. B| | 10. B| 11 C| |12. Al
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PHAN 2. Cau tric nghiém duang sai
Cau 1. Cho ham s6 f(z) = 2® — 12z + 5.
[a] Ham s6 da cho c6 dao ham 1a f/(z) = 3z* — 12.

b) Phuong trinh f/(x) = 0 ¢6 tap nghiem la S = {2}.

c) f(2)=11.
d) Gia tri 16n nhat ctia ham s6 f(z) trén doan [—3; 3] bang 14.
Loi giai

a) D) Ta c6 f'(z) = (2® — 122 + 5)' = 322 — 12. Vay menh dé Diang.

b) (S) Phuong trinh f/(z) =0 322 —12=0< 1> =4 & 1 = +2.
Tap nghiém ctia phuong trinh 13 S = {—2;2}. Vay ménh dé Sai.

¢) (S) Thay 2 = 2 vao ham s6, ta ¢6: f(2) =28 —12-24+5=8—24+5=—11.
Vay meénh dé Sai.

d) (S) Xét ham s6 f(z) tren doan [—3; 3].
Ta c¢6 f'(x) =0 < x = +2 (ca hai nghiéem déu thuoc doan [—3; 3]).

Tinh cac gia tri:

o f(—=3)=(-3)2—-12(-3)+5=—-27T+36+5=14.
o f(—2)=(-2)*—-12(-2)+5=—-8+24+5=21.
o f(2)=2%—-12(2)+5=—11.
e f(3)=3"—-12(3)+5=27—-36+5=—4.
So sanh cac gia tri trén, ta thay [rn:?é?f(m) =21 khi x = —2.
Vay meénh dé Sai.
Chon dap én’adfmg’ b sai | c sal | dsai‘ .................................................. 0

Cau 2. Mot quan thé vi khuan ban dau c¢6 1000 con. Sau 2 gis, s6 lugng vi khuan tang lén thanh
4000 con. Goi P(t) la s6 lugng vi khuan tai thoi diém ¢ (gio). Biét rang toc do tang trudng clia
quan thé ti 1& thuan véi sé lugng vi khuan hien ¢, tiic 1a P'(t) = k- P(t), v6i k 1a hang s6 khac 0
va P(t) > 0 véit > 0.

[a] Hing s6 toc do tang trudng clia quan thé vi khuan 1a k = In 2.

[b] Sau 5 gio ké tir thoi diém ban dau, sé lugng vi khudn 1a 32000 con.

c) Cong thiic tinh s6 lugng vi khuan tai thoi diém ¢ 1a P(t) = 4000e* véi t > 0.

d) Dé s6 lugng vi khuan dat 64000 con, can ding 8 git ké tit thoi diém ban dau.
Loi giai
Tit phuong trinh vi phan P'(t) = k- P(t), ta ¢6 nghiém tong quat mo ta s6 lugng vi khuan 1a
P(t) = Cy - ekt
Tai thoi diém ban dau ¢t = 0, s6 lugng vi khuan 1a P(0) = 1000 = Cj - € = 1000 = Cy = 1000.
Do d6, ham s6 biéu dién s6 lugng vi khuan 1a P(t) = 1000e*.
Sau 2 gio (¢ = 2), s6 lugng 1a P(2) = 4000.
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a) (D) Ta c6 P(2) = 4000 < 1000e2* = 4000 < e* =4 < 2k =Ind = 2In2 & k = In2.

Khéng dinh dé bai hoan toan chinh xé4c, do dé ménh dé Pung.

b) (D) Tai thoi diém ¢ = 5 giv, s6 lugng vi khudn la:
P(5) = 1000e°* = 1000 - €522 = 1000 - (eln2)5 = 1000 - 2° = 1000 - 32 = 32000 (con).
Khéang dinh dé bai 1a 32000 con, do d6 ménh dé Dung.

¢) (S) Dua vao chiing minh ban dau, do P(0) = 1000 nén biéu thite phéi la P(t) = 1000e* véi
moi ¢t > 0.
Khéng dinh dé bai ghi la 4000e*, vay ménh dé Sai.
d) @ Dé s6 lugng vi khuan dat 64000 con, ta gidi phuong trinh:
P(t) = 64000 < 1000 = 64000 < e''? = 64.
Mt khac, et™2 = (em)t = 2t
Suy ra: 28 = 64 & 2! =20 & = 6 (gio).
Khang dinh dé bai ghi 1a can 8 gio, vay ménh dé Sai.

Chon dap an ’ a dung [ b diang ‘ c sal ‘ d sai ‘ ................................................ O

Cau 3. Mot cong ty dién ti ¢6 hai phan xuéng I va I cing san xuat mot loai linh kién. Biét
rang phan xudng I san xuat 75% tong s6 lugng linh kién ciia cong ty, phan xuéng I san xuat
25% con lai. T1i lé linh kién bi 16i cia phan xuéng I va phan xudng 17 lan ludt 1a 4% va 2%. Chon
ngau nhién mot linh kién trong kho ctia cong ty dé kiém tra.
a) Néu linh kién duge chon do phan xuéng I san xuat thi x4c suat dé linh kien d6 khong bi 16i
13 0,94.
@ Xac suat dé linh kien duge chon bi 16i va do phan xudéng I san xuat 1a 0,03.
X4c suat dé linh kien duge chon bi 161 1a 0,035.
d) Néu linh kién duge chon bi 16i thi xac suat dé linh kien d6 do phan xuéng I san xuat la Z—;
Loi giai
Goi A, B lan luot 1a bién c¢6 chon duge linh kién do phan xuéng I va phan xuéng I sdn xuét.
Ta ¢6 P(A) = 0,75; P(B) = 0,25.
Goi C 1a bién ¢d chon duge linh kién bi 16i.
Ti lé 161 ctia phan xuéng I 1a 4% = P(C' | A) = 0,04.
Ti 1é 16i ctia phan xuéng I1 1a 2% = P(C' | B) = 0,02.
a) @ Néu linh kien duge chon do phan xudng I san xuat thi xac suat dé linh kien d6 khong
bi 16i I P(C|A) = 1 — P(C'|A) = 1 — 0,04 = 0,96. Do d6 phét biéu nay Sai.
b) @ Xac suat dé linh kién duge chon bi 16i va do phan xudéng I san xuat la P(ANC) =
P(A)-P(C|A) =0,75-0,04 = 0,03. Do dé phat biéu nay Dung.
c) @ Xac suat dé linh kien duge chon bi 16i 1a tong xéac suat linh kién 16i tit cd hai phan xudng
I vall:

P(C)=P(A)-P(C|A)+P(B)-P(C|B)=0,75-0,04 + 0,25 - 0,02 = 0,03 + 0,005 = 0,035.

Do d6 phat biéu nay Ding.
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d) @ Néu linh kien dugce chon bi 16i thi xac suat dé linh kien d6 do phan xudng I san xuét
(4p dung cong thic Bayes) la:
(AnC) 003 30 6

P
(41¢) P(C) 0,035 35 7

Do d6 phat biéu nay Sai.

Chon déap an ’ a sal \ b ding | ¢ ding ‘ d sai ‘ ................................................ O

Cau 4. Trong khong gian Ozyz, cho mat cau (S) c6 phuong trinh (z—1)?+(y—2)?+(2—5)*> = 25
va dudng thang d di qua hai diém A(7;8;5), B(8;7;5). Gid sit mat cau (S) dugc tinh tién di len
(theo hudng duong ciia truc Oz) véi phuong vuong géc véi mat phang (Oxy).

a) Ban kinh clia mat cau (S) bang 25.

[b] Vecto @ = (1;—1;0) 1a mot vecto chi phuong ctia dudng thing d.

Khoang céch tit tam mat cau (S) & vi trf ban dau dén duong thing d bing 6v/2.

d) C6 mot thoi diém trong qué trinh tinh tién, mit cau (S) tiép xdc véi dudng théng d.
Loi giai

e Y a sai: Mit cau (S) ¢6 ban kinh R = /25 = 5.

e Y b dung: Dudng thing d di qua A va B nén nhan AB = (1; —1;0) lam mot vecto chi
phuong.

o Y c diing: Mit cau (S) ban dau c6 tam I(1;2;5). Ta c6 14 = (6;6;0). Xét tich vo hudng
TA-AB = 6-1+6-(—1)+0-0 = 0. Suyra IA L AB, hay A chinh 12 hinh chiéu vuong géc ciia T
len duong thing d. Do d6, khoang cach tit I dén d chinh 1a doan TA = /62 + 62 + 02 = 6/2.

e Y d sai: Goi I’ 1a tam clia mit cAu sau khi tinh tién di len mot doan ¢ (¢ > 0). Vi mit ciu
di chuyén vuong goc véi mat phang (Oxy) (tic 1a cing phuong véi truc Oz), toa do cia I’
la (1;2;5 + t).

Taco I'A = (6;6; —t).

Tuong tu, ta kiém tra I'A- AB =6-1+6- (—1) + (=) - 0 = 0.

Vay A van luon 1a hinh chiéu vuong géc ctia tam I’ len duong thing d trong sudt qua trinh
di chuyén.

Khoang céch tit tam mat cau dén duong théng d tai thoi diém ¢ la:

d(I'yd) = I'A = /62 + 62 + (—t)2 = VT2 + 12

Vit2 > 0neén d(I',d) > /72 = 6/2 ~ 8 48.
Khoang cach nhé nhat 1a 64/2, luon 16n hon ban kinh R = 5 clia mit cau. Do d6, mit cau
(S) khong bao gid cham (hay tiép xic) v6i dudng thang d.

Chon dap an ’ a sai } b dung | ¢ ding ‘ d sai ‘ ................................................ 0

Caul (@P(d)S(c)s@s ||cau2. @PDd)D()S@)S
Cau3. (@S®P()P@S ||Caus. @)Sb)DP()D@)S
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PHAN 3. Cau tric nghiém tra 19i ngin
Cau 1. Cho khéi chép cut tit gide déu ABCD.A’B'C' D’ nhu hinh vé. Biét tong dién tich ciia hai
mat day bang 54 va do dai dudng chéo AC’ = 9. Tim thé tich 16n nhat ciia khéi chép cut da cho.

D

Dapéan:| 1|4 |4

Loi giai
Goi do dai canh day 16n ABCD la x va do dai canh day nhé A’B'C'D’ 1a y v6i © > y > 0. Theo
gia thiét, tong dién tich hai mat day bang 54, ta c6 phuong trinh:

? +y? =54
Duong chéo ctia hai hinh vuong day lan luot 1a:
AC =2v2 va AC =yV2

Xét mat cat chéo ACC'A’ ctia khoi chép cut, day 1a mot hinh thang can. Ké dudng cao
C'H 1 AC (v6i H € AC). Chiéu cao ciia khoi chép cut chinh 1a h = C’H. Do dai doan AH duge

tinh bang nita tong hai day ctia hinh thang can:

CACHACT V24 yV2 V2
2 2 2

AH (x +y)

Xét tam giac vuong AC'H, ap dung dinh 1y Pytago ta co:
C'H* = AC"” — AH?

h? = 9% — [g(any)] =81 — %(m—l—yﬁ

Khai trién va thay x2 + y? = 54 vao biéu thic trén:

1 1
h* =81 — §(x2+y2+2xy) =81 — 5(54+2xy) =54 — xy

Suy ra chiéu cao ctia khoi chép cut 1a h = /54 — xy.
Thé tich ctia khéi chép cut tit giac déu duge tinh theo cong thic:

1
V= §h<SABCD + Sapcrp + \/SABCD -Sapcp)

1 1
V= g\/54—:1:y'(x2+y2+a:y) = §\/54—a:y~(54+:1:y)
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Dé tim gié tri 16n nhét ciia V, ta dit t = zy. Ap dung bat déng thitc AM-GM, ta c6 0 < zy <

# = 31 =27. Vay t € (0;27]. Ham s6 theé tich theo bién ¢ la:

1
V(t) = g\/54 —t-(54+1)
Xét ham s6 f(t) = (54 — t)(54 + t)? trén ntia khodng (0; 27]: Ta c6 dao ham:
fl(t)=—1-(54+1)*+2(54 — t)(54 + t)

f'(t)=(B4+1t) - [—(54+1t)+ 108 — 2t]
f'(t) = (54 +t)(54 — 3t)

Cho f'(t) =0 =54 — 3t =0 = ¢t = 18 (thda méan diéu kién ¢ € (0;27]). Lap bang bién thién,
ta thay ham s6 f(¢) dong bién trén khoang (0;18) va nghich bién trén khoéng (18;27]. Do do,
ham s6 dat gid tri 16n nhat tai ¢t = 18.

Khi d6, thé tich 16n nhat ctia khéi chép cut la:

1 1
Vinae = VB4 =18 (54 4 18) = 5 -6 72 = 144

Vay thé tich 16n nhét can tim 1a [ 144].
Dap an: [L44] oo U
Cau 2. Cho ham s6 f(z) = ;Lf)’ + . Duong thang d di qua goc toa do O va diem P(2; f(2)) cat
dudng thing A : y = —x + 3 tai diém Q. Goi R la giao diém ctia dudng thing A véi truc hoanh.
Goi A 1a dién tich hinh phing gidi han bdi duong cong y = f(z), dudng thing A va doan thing
PQ; B la dién tich hinh phang gi6i han béi duong cong y = f(r), dudng thang A va doan thang
OR. Giad tri cia B — A la

Y y=f(x),,d
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Lai gidi

\ Pap 4n: | 2 \
Ta c6 f(2) = $(2)° +2 =4 = P(2;4). Phuong trinh dudng théng d di qua O(0;0) va P(2;4)
la y = 2. Hoanh do diém @ la nghiém ctia phuong trinh hoanh do giao diém giita d va A:

2t =—1cr+33x=3cr=1=Q(1;2)

Giao diém R ctia dudng thiang A : y = —x + 3 v6i truc hoanh 1a R(3;0).

Goi z( 1a hoanh do giao diém ctia duong cong y = f(x) va dudng thing A trén khoang (1;2).
(Ta c6 thé thay zo la mot s6 vo ti, nghiém clia phuong trinh 12 + 22 — 3 = 0). Dya vao do thi,
ta thiét lap dugce dien tich cac mién A va B nhu sau:

A—/IIO [Zx—(—x+3)]dx+/:[2:c—f(:c)]dx

0

= /OIO f(z)dx + /mj(—x + 3)dx

Xét hieu B — A, ta nhém céc tich phan c¢6 cting ham s6 lai v6i nhau dé triét tieu can zo:

B—A= [/Owof(a:)dx—l—/xj(—x—l—@dx]
—[/x02xdx—/mo( ©+3)dz /Qxdx—/ i ]
(/ fla dx+/f dx) (/ (— x—|—3)dx+/wo( x—|—3)dx)
([ [ 20
—/OQf(x)dx+/13(—x+3)dx—/122:I;dx

Tinh riéng 3 tich phan xac dinh (khong con chita can vo ti zo):

2

= f(f? ta)de=(5+5)| =1+2=3
0
3
o [, = f1 x+3dx-(——+3x> :%—322
1
2
o ;= f12xdx—x =4-1=3
1
DS: 2
DA AN (2] U

Cau 3. Trong mit phang toa do Owxy, xét tap hgp S gom cac diem c6 toa do (z;y) véi x,y la
cac s6 nguyen duong khong vugt qua 15. Chon ngdu nhien 2 diém phan biet A, B tit tap S. Goi

C la trung diém ctia doan thang AB. Goi p la x4c suat dé diem C c¢6 toa do déu la cac sd nguyen.

Tinh gia tri cta 225p. Dap an: | 5| 6
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Lai giai

1. Khong gian mau

Tap hop S chita cac diem (x;y) véi z,y € {1,2,3,...,15}.
S6 phan ti ciia tap hop S 1a 15 x 15 = 225 diém.

Chon ngau nhién 2 diém phan biét tir 225 diém nay, s6 phan tit ctia khong gian mau la:
n(Q) = O, = 25200.

2. Bién c6 thuan lgi
Goi bién ¢6 X: "Trung diém C' c6 toa do la cac sd nguyen".
bé C (%, %) ¢6 toa do nguyén thi x4, xp phai cing tinh chdn 1é va y4, yp phéi cung tinh
chén 1é.
Trong tap {1,2,...,15} c6 8 s6 1& v& 7 s6 chan. Ta chia 225 diém ctia S thanh 4 nhém theo tinh

chan 1é ctia toa do (z;y):

Nhom 1 (Lé, Lé): C6 8 x 8 = 64 diem.

Nhéom 2 (Lé, Chén): C6 8 x 7 = 56 diem.

Nhém 3 (Chén, L8): C6 7 x 8 = 56 diem.

e Nhém 4 (Chén, Chén): C6 7 x 7 = 49 diém.
Dé C ¢6 toa do nguyen, 2 diém A va B phai dude chon cling trong mot nhom. S6 két qua thuan
loi la:
n(X) = CZ, + C% + C2, 4+ C3y = 2016 + 1540 + 1540 + 1176 = 6272.
3. Tinh xac suat
X4c suat ctia bién c¢6 X la:

n(X) 6272 56

= P X = == —_- .
p=PX) =70 = 25900 ~ 225
Khi dé, gia tri can tim la:
56
226p =225 — =
op 5 595 56

Vay 225p = 56.

DA AN 50| o U

Cau 4. Trong khong gian v6i hé truc toa do Ozyz, don vi trén mdi truc toa do 1a mét, mot thiét
bi phat tia laser dugce dat tai diém A(5v/3;8;15). Thiét bi nay chiéu mot tia sang vé phia bitc
tuong phang tring véi mit phang toa do (Oyz). Biét ring tia sang phét ra luon thay ddi nhung

luon tao véi truc Oz mot géc 60°. Goi M 1a vi tri vét sang laser chiéu lén bitc tuong. Khoang cach

16n nhat tit vét sang M dén goc toa do O bang bao nhiéu mét? Déap 4n: | 3 | 2

Lai gidi
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Goi d 1a duong thing di qua A va vuong géc véi miit
phang (Oyz). Khi dé d song song véi truc Ow.

r=5V3+1
Duong thang d c6 phuong trinh: { y =8
z = 15.

Goi H la hinh chiéu vuong géc ctia A léen mat phang
(Oyz) = H =dn (0Oyz) = H(0;8;15).

Ta c6 khodng cach tit A dén mat tuong (Oyz) la AH =
5V/3.

Do duong thing chita tia laser A luon tao véi Oz (vadi vy
nhién tao véi d) mot géc 60°, nén MAH = 60°.

Xét tam giac AHM vuong tai H, ta co:

MH = AH - tan 60° = 5v/3 - /3 = 15 (m).

Suy ra tap hgp cac vét sang M trén tuong la mot duong
tron tam H(0;8;15), ban kinh R = 15 ndm trong mit
phéng (Oyz).

Khoang cach tiu goc toa do O dén tam H 1a OH =
V02 + 82 152 = /280 = 17 (m).

Vet sang cach xa gbc toa do nhat khi O, H, M thing
hang va H nam gitta O va M. Khi d6, khodng cach 16n

nhat 1a:
OMpax = OH + R =17+ 15 = 32 (m).

Vay khoang cach 16n nhat can tim 1a (m).

DA AN |3 U

Cau 5. Mot nhém phat trien phan mém doc lap cung cap mot tng dung Tri tué nhan tao hd
trg quan 1y cong viéc va hoc tap ca nhan. Mdi ngudi dung dang ky ban quyen st dung sé phai
tra mitc phi ¢ dinh 1a 2 triéu dong/nam. Tong chi phi duy tri hé thong lwu trit ddm may va cap
nhat phan mém trong mot nam phu thude vao s6 lugng ngudi dung z (x € N*) dang st dung va
duge mo hinh héa bdi ham s6 C(x) = 101n(z) + 50 (trieu dong). Dé nhém phat trién dat mrc loi

nhuan t6i thiéu 1a 200 trieu dong trong mot nam, ho can thu hit duge it nhat bao nhiéu ngusi

ding dang ky phan mém d6? ‘ Dapan:| 1|51 ‘

Loi giai
Ham doanh thu ctia nhom phat trién khi c6  khach hang ca nhan la: F(z) = 2z (trieu dong).
Ham lgi nhuan trong mot nam dude tinh bang:

P(z) = F(z) — C(z) =2z — (10lnz + 50) = 22 — 10Inx — 50 (triéu dong)
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Dé dat lgi nhuan t6i thiéu 1a 200 trieu dong thi P(x) > 200. Ta c6 bat phuong trinh:

22z — 10Inz — 50 > 200
< 2 — 10Inz — 250 > 0
S r—5nr—125>0 (%)

Xét ham s6 g(x) = x — 5lnax — 125 trén tap xac dinh D = [1; +00).
5 -9
Tacédaoham:g'(x)zl——:x :
x x
Cho ¢'(z) =0 <z =5.

V6i moi x > 6, ta luon ¢6 ¢'(x) > 0. Do d6, ham s6 g(x) dong bién trén khoang (5; +00).

Mit khac, ta can tim s6 nguyen duong x nho nhat thoa man bat phuong trinh (x).
St dung chiic nang TABLE trén may tinh cam tay dé do nghiém ctia phuong trinh g(z) = 0 quanh
gia tri x =~ 150, ta co:

e Tai x = 150: g(150) = 150 — 51n(150) — 125 ~ —0,05 < 0.

e Tai x = 151: g(151) = 151 — 51n(151) — 125 ~ 0,91 > 0.

Do ham s6 g(x) dong bién va lien tuc trén (5;+o0) nén g(z) > 0 < x > 151 (v6i x € N¥).

Vay nhém phét trién can tim kiém it nhat ngudi diing ca nhan trong nam dé dé dat dugc
muc tiéu lgi nhuan dé ra.

DA AN LD U

Cau 6. Dau nam 2025, ong A thanh lap mot doanh nghiép. Tong sb tién ong A ding dé tra
chi phi van hanh trong nam 2025 1 2 ty dong. Biét ring cit sau mdi nam thi tong sb tién ding
dé tra chi phi van hanh trong niam d6 ting them 10% so véi nam trude. Hoi nam nao 1a nam
dau tien ma tong so tién ong A dung dé tra chi phi van hanh trong ca nam lén hon 4 ty dong?

Dapan:|2(0(3]3 ‘

Loi giai
Goi n 1a s6 nam ké tit nam 2025 (n € N).
Tong s6 tién chi phi van hanh ¢ nam thi n (ttc 1a nam 2025 + n) la:

2-(1+10%)" =2-1,1" (ty dong)
D@ tong s6 tien chi phi van hanh 16n hon 4 ty dong, ta c6 bat phuong trinh:
2:-11">4 11" >2&n>log 2~ 7,27

Vi n la s6 tu nhién nén ta chon gia tri nhé nhat thoa man la n = 8.

Vay nam dau tién théa man yéu cau bai toan 1a nam: 2025 + 8 = 2033.

Két qua: [2033].

DD An: [ 2083 .. U
Cau 1. Cau 2. Cau 3. Cau 4.

[1af4] | 2l [ ] 516 [ | 3lz] | |

Cau 5. Cau 6.

HEEN 2[0]3]3]
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