SO GD&DPT THANH HOA PE KHAO SAT CHAT LUQNG HQC SINH LOP 12
TRUONG THPT TRIEU SON 3 LAN 6 NAM HOQC 2024 — 2025
MON: TOAN 12
Thoi gian lam bai: 90 phut;

(PE CHINH THUC)

MA DE: 0121 (Pé gom c6 22 cdu; 04 trang)
Hoten TS...........cceovvvvvveveee e LOp... SBD...............; Chir ki cua CBCT:...............

PHAN I. Céu triac nghiém nhiéu phwong an lra chon. Thi sinh tra 161 tir cAu 1 dén ciu 12. Mdi cAu
héi thi sinh chi chon mét phwong an.

Cau 1. Nghiém cua phuong trinh log, (x - 1) =31a

A. x=65. B. x=66. C. x=68. D. x=63.
Cau 2. Nguyén ham cta ham sé f(x) =1+cosx 1a

A. 1-sinx+C. B. x—sinx+C. C. x+sinx+C. D. 1+sinx+C.
Céu 3. Cho ham s0 y = f(x) c6 bang bién thién nhu sau

T — 1 +no

Téng s6 dudng tiém can ngang va dudng tiém can dung cua do thi ham sb da cho 1a
A. 4 B.3 C.2 D. 1
Cau 4. Cho tir dién ABCD . Goi M, N lan luot 14 trung diém ctia 4B,CD va G 1a trung diém cia MN.
Trong cac khang dinh sau, khang dinh nao 1 sai?
A. GA+GB+GC=GD . B. GA+GB+GC+GD=0.
C. GM +GN =0. D. MA+MB+MC +MD = 4MG .
Cau 5. Cho hinh chop S.ABCD c6 ddy ABCD la hinh chit nhat va S4 vudng goc voi (ABCD) .

Khi d6, mit phang (SCD) vudng goc voi mit phing

A. (ABCD). B. (SBC). C. (S4D). D. (SAC).
Céu 6. Cho cép s cong (u, ) biét u; =5,u,, =15 . S0 hang thit bdy ctia cap sb cong da cho 1a

A, u, =9. B. u,=17. C. u, =8. D. u, =12.
Céu 7. Cho ham s0 y = f(x) c6 bang bién thién nhu sau
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Ham s6 da cho ddng bién trén khoang nao dudi day?

A. (-2;+). B. (-2;3). C. (3;+x). D. (—o0;—-2).
Céu 8. Trong khong gian Oxyz, mit phang (P):2x+y—1=0 c6 mdt vecto phap tuyén 1a
A. 7, =(2;1;0). B. 7, =(2;1;-1). C. ii; =(1;2;0). D. 7 =(-2-L1).
Cau 9. Cho hai miu s6 liéu ghép nhom 4 va B c6 bang tan s6 ghép nhom nhu sau:
Nhom 4 | [L6;1,8) | [1,8;2,0) | [2,0;2,2) | [2,2;2,4) | [2,4;2,6)
Tén sb 12 25 18 10 2
Nhom B | [2,0;2,2) | [2,2;2,4) | [2,4;2,6) | [2,6;2,8) | [2,8;3,0)
Tan sb 24 50 36 20 4

Goi Sj va Sﬁ 1an luot 1a phuong sai ciia mau s6 liéu ghép nhom 4 va B . Khang dinh nao sau day dung?

A. S; =457, B.S.=5,. C.S:=5.-0,16. D. S; =252,
. N (1YL
Cau 10. Tap nghi¢m cua bat phuong trinh 5 > 2 la
A. [3;+2). B. (3;+0). C. (-;3]. D. (1;3].

Cau 11. Trong khong gian Oxyz, cho hai diém I1(1;-2;1) va A4(1;2;3). Phuong trinh mit ciu c6 tam /
vadiqua 4 la
A (x=1)’+(y+2) +(z-1)> =20.
C.(x-1)’+(y+2’+(z=1)°=5.

B. (x+1)>+(y-2)" +(z+1)° =5.
D. (x+1)*+(y=2)° +(z+1)> =20.
Céau 12. Dién tich hinh phing gi¢i han bdi hai dudng y=x" -1 va y=x—1 béng

137 1 13

A 2E B. ~. —. pD.—.
6 6 6 6

PHAN II. Cau tric nghiém ding sai. Thi sinh tra 10i tir cAu 1 dén ciu 4. Trong méi y a), b), ¢), d) &
moi ciu, thi sinh chgn ding hoac sai.

Chu 1. Cho ham s6 f (x)=x—In(2x+1) c6 tap xac dinh 14 D.

a) Ham s6 nghich bién trén khoang (0;%).
1 P LR , \ J4
b) x= 5 la diém cyc tiéu cia ham so.

. 1 1
Pao h3 ja ha 0 la f'(x)=1-——,V - .
¢) Dao ham cua ham s6 f(x) 1a f'(x) L xe( 2,+ooj
d) D =(0;+0).

Cau 2. Mot nha may thuc hién khao sat toan by cong nhan vé su hai long cua ho vé diéu kién 1am viéc
tai phan xuong (gom 2 phan xuodng I va II). Két qua khao sat nhu sau:

Két qua khao sat

Khao sat cong nhan

Hai long Khong hai long

S6 cong nhan phan xuong I 23 12
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S6 cong nhan phan xuong I1 25 15

Gip ngau nhién mot céng nhan ciia nha may. Goi A 13 bién cb "Cong nhan d6 lam viéc tai phan xudng
I"va B labién c¢6 "Cong nhan d6 hai long véi dicu kién lam viéc tai phan xuong".
a) Biét cong nhan do6 hai long voi diéu kién lam viéc tai phan xudng. Xac suit gip duge cong nhan
A 1A . .13
thudc phan xudng II 1a 55
b) Biét cong nhan d6 thudc phan xuong I. Xac suat gip duoc cong nhan khong hai long véi diéu kién

NPT L 12
lam viéc tai phan xudng la 35

r A 5 <A A \ 7
¢) Xac suat cia bien co 4 la 5

d) Xéc suat ctia bién cd B 1a % :
Cau 3. Mot chat diém chuyén dong thang trong 19 gidy véi ‘
van tbe v(7) (don V‘il m/ s ) 1a ham sb phu thudc thoi gian ¢ 161 '_1" f f_,*’ ___________
(don vi: gidy) c6 do thi nhu hinh vé bén.

a) Tai thoi diém ¢ =15 gidy, van téc cia chat diém bang 124--
lom/s.

b) Quang dudng chét diém di dwoc tir lic xuat phat dén
khi dung lai bang 228 mét.

¢) Quang dudng chat Qiém di duogc trong khoang thoi
gian tr 0 gidy dén 4 gidy bang 48m.

d) Trong khoang thoi gian tir 13 gidy dén 19 gidy, do thi 0

cuia v(f) la mot phan cua duong parabol. Khi d6
v(t)=—1" +30t—209(m/s) .
Cau 4. Trong khong gian véi h¢ truc toa d§ Oxyz, don vi d¢ dai trén
mdi truc 1a 1 kildomét, mot tram thu phat song djén thoai di d@pg (,iu’qc
dat o vi tri 1(3;-2;5) trén mot ngoi lang ven bién va dugce thiet ke voi
ban kinh phu song 1a 6 km.

a) Phuong trinh mat ciu mo ta ranh gidi bén ngoai cua ving phu
song trong khong gian 1a (x —3)* + (y+2)* +(z —5)* =36.

b) Mot ngudi di tau dén vi tri c6 toa dd M (—2;5;3) thi tai vi tri nay
van c6 thé sir dung dich vu ctia tram thu phat song.

¢) Mot hon ddo nho c6 dang hinh tam giac voi cac dinh ¢6 toa do la - Z
A(5;7;2), B(—6;2;3), C(2;—5;-3) . Hon dao d6 nam trén mit phang cach tram thu phat song mot khoang

bang 5,894m (két qua 1am tron dén hang phan tram).

d) Tavitri N (2; l;i—;j trén hon ddo, mot nguodi cheo thuyén di chuyén v6i vecto van toe ¥ = (2;3;0).

Sau ntra gio, ngudi d6 chua thé su dung dugc dich vu ctia tram thu phat song.

PHAN III Céu tric nghiém tri 16i ngin. Thi sinh tra 16i tir cAu 1 dén ciu 6. Két qua 1a mot s6 cé
t0i da 4 ky tw, bao gom ca dau trir (-) va diu phay (,).

Cau 1. Ban An lam hai bai tap lién tiép. Xac sut An lam dung bai thi nhét 13 0,9. Néu An lam dtng bai
thir nhat thi kha nang 1am dtng bai thir hai 1a 80%; nhung néu An lam sai bai thi nhat thi kha ning lam
dung bai thir hai 1a 30%. Xac suat d& An lam diing bai thir nhét biét rang An d4 lam dung bai thi hai bang

—,v6i myneN va (m,n)=1. Tinh m*+n’.
n
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Cau 2. Cho manh glay mau hinh ban nguyét co duong kinh 1a doan thang AB c6 do dai bang 2. Trén
cung AB 1lay mot diém P . Gip manh gidy theo nép gap 1a doan thang AP sao cho hai phan gidy khit

1én nhau. Khi PAB =0 (voi 0<O< Z)’ goi S(6) la dién tich phan gidy bi chong 1én nhau.

~_

Gia str S(0) dat gia tri 16n nhét tai € = o. Hoi gid tri ctia cosa 1a bao nhiéu? (1am tron két qua dén hang

phan trim)

Cau 3. Ong Binh cir ddu mdi thang lai giri ngan hang 8 triéu VND véi 1ai suat 0,5% / thang. Hoi sau it

nhat bao nhiéu thang thi ong Binh c6 du tién tiét kiém dé mua duoc mot chiéc xe 6 to tri gia 450 triéu

VND?

Céau 4. Cho hinh lang try ding ABC.4A'B'C"' ¢6 ddy ABC1a tam giac vudng tai 4. Goi E 1a trung diém
AB.Cho biét AB=2,BC =+/13,CC'=4. Tinh khoang cach giita hai duong thing 4'B va CE (lam

tron dén hang phan tram).

Céu 5. Cho mién hinh phang (H) duoc gidi han bai cac canh BC,CD
ctia hinh chir nhat va cac cung phan tu ctia duong elip (E) va duong
tron (C) (phan gach chéo ¢ hinh bén). Biét (C) c6 ban kinh bang 12
cm voi tam 13 trung diém cta canh 4D va (E) 1a elip c6 hai tiéu diém

H va K cach nhau 67 cm. Mot vat trang tri ¢ dang mot khéi tron
xoay dugc tao thanh khi mién (H) quay quanh truc BC . Tinh thé tich

cta vat thé nay theo don vi cm® (1am tron két qua dén hang don vi).

Cau 6. Trong khong gian voi hé truc toa d0 Oxyz, don vi d§ dai trén
mdi truc 13 1 mét, mot cong ty xdy dung dang trién khai hé thong cap

nudc thong minh trong mot khu cong nghiép. Mo ta so do
lap dat nhu sau:

* Bon chtra nude A duoc dit trén téng cao cua nha may, co6
toa do A(5;0;6).

* May loc nuéc B nam & mot vi tri trong khu xtr 1y, ¢6 toa
do B(3;5;0).

Do dia hinh phtre tap, duong dng nuéc phai duogc lap dit gap
khuc gom 3 doan:

* Puong 6ng tir bon 4 di qua truc Oz tai mot diém M.

* T M nbi dng dén truc Oy tai mot diém N.

ey S

A

24

D

(€)

B

\F?,:‘

6 \E

* Cubi cung ndi tiép dén diém B (duong dng di theo gip khuic 4 > M — N — B).
Khi d6, chiéu dai i thiéu cta dudng 6ng 13 bao nhiéu mét? (lam tron dén hang phan mudi).

Mai dé 0121

Trang 4/4



SO GD&DT THANH HOA
TRUONG THPT TRIEU SON 3

PE KHAO SAT CHAT LUQNG HQC SINH LOP 12
LAN 6 NAM HOQC 2024 — 2025
MON: TOAN 12
Thoi gian lam bai: 90 phut;

(PE CHINH THUC)
MA DPE: 0122 (Pé gom c6 22 cdu; 04 trang)

Hoten TS.....cooovveviiiiiieiii e, veverenveve; Chir ki cia CBCT: oo .

PHAN L. Ciu tric nghiém nhiéu phwong an lwa chon. Thi sinh tra 10i tir cAu 1 dén cau 12. Mi cau
héi thi sinh chi chon mét phuwong an.

Cau 1. Cho ham s§ y = f(x) c¢6 bang bién thién nhu sau

z | _oo 1

S6 duong tiém can ngang ciia d6 thi ham s6 d cho 1a

+oo

5

A.2 B.3 C.4 D.1
Cau 2. Nguyén ham cta ham sé f(x)=1—-cosx la
A.l-sinx+C. B. x—sinx+C. C.l+sinx+C. D. x+sinx+C.

Cau 3. Cho hinh chép S.ABCD c6 ddy ABCD la hinh chit nhat va S4 vudng goc véi (ABCD) .

B
Khi d6, mit phiang (SBC) vudng goc véi mit phang

A. (S4B). B. (S4C). C. (SAC). D. (4BCD).
CAu 4. Cho cép s6 cong (u,) biét u, =5,u,, =15 . S6 hang thir tim ctia cap sb cong da cho la
A u =11, B. u, =12. C. u, =9. D. u, =10.
Céu 5. Cho hai miu sb liéu ghép nhom 4 va B c6 bang tan s6 ghép nhém nhu sau:
Nhom 4 | [L6;1,8) | [1,8;2,0) | [2,0;2,2) | [2,2;2,4) | [2,4;2,6)
Tan s6 12 25 18 10 2
Nhom B | [2,0;2,2) | [2,2;2,4) | [2,4;2,6) | [2,6;2,8) | [2,8;3,0)
Tan s6 24 50 36 20 4

Goi S} va S, 1an luot 14 phuong sai ciia mau s6 liéu ghép nhém A4 va B . Khang dinh nao sau day dung?
A. S, =252, B. S:=S;-0,16. C. S; =45, D. S} =S;.

Cau 6. Trong khong gian Oxyz, cho hai diém 7(1;2;3) va A(1;—2;1). Phuong trinh mit cdu c6 tim / va
diqua 4 1a

Mai dé 0122 Trang 1/4



A, (x+1)>+(y+2) +(z2+3)* =20. B. (x-1)’+(y—=2)"+(z-3)*=20.

C. x-1)’+(y-2) +(z-3)* =5. D. (x+1)’+(y+2)° +(z+3)* =5.
Céau 7. Dién tich hinh phing gi6i han béi hai duong y=x" -3 va y=x-3 bing
AZ B. L. c. 1= p. 157
6 6 6 6
e (1Y 1
Cau 8. Tap nghiém cua bat phuong trinh 5 < 2 la
A. [3;+oo) . B. (3; +oo) . C. (—00;3] . D. (1;3].
Cau 9. Nghiém cua phuong trinh log, (x+1)=3 1a
A. x=68. B. x=65. C. x=063. D. x=66.
Céu 10. Trong khong gian Oxyz , mit phang (P) :x+2y—1=0 co6 mot vecto phéap tuyén 1a
A. 7, =(1;2;-1). B. 7, =(1;2;0). C. i, =(2;1;0). D. i, =(-1-21).

Céu 11. Cho tr dién ABCD . Goi M, N lan luot 1a trung diém cua AB,CD va G 1a trung diém ctia MN.
Trong céac khang dinh sau, khiang dinh no 12 sai?

A. GA+GB+GC=GD. B. MA+MB+MC +MD = 4MG .
C. GA+GB+GC+GD=0. D. GM +GN =0.
Céu 12. Cho ham s6 y = f(x) c6 bang bién thién nhu sau
z | —© -2 3 + o0
y' _ 0 T+ 0 -

Ham s6 da cho nghich bién trén khoang nao dudi day?
A. (—2;+oo). B. (—00;3). C. (3;+oo). D. (—2;3).

PI~IAN II. CAu tric nghiém dung sai. Thi sinh tra 10 tir cAu 1 dén cAu 4. Trong mdi y a), b), ¢), d) &
moi ciu, thi sinh chgn ding hoac sai.

Cau 1. Trong khong gian v6i hé truc toa d6 Oxyz, don vi d6 dai trén
mdi truc 1a 1 kildomét, méot tram thu phat song djén thoai di d(f),ng (juqc
dat ¢ vi tri 1(3;-2;5) trén mot ngdi lang ven bién va dugc thict ke voi
ban kinh phu song 1a 6 km.

55 \
a) Tu vitri N (2;I;Ej trén hon dao, mot nguoi chéo thuyén di

chuyén v6i vecto van tée ¥ = (2;3;0). Sau nira gi0, ngudi do cod thé st
dung dugc dich vu cua tram thu phat song.

b) Mot nguoi di tau dén vi tri ¢6 toa do M (—2;5;3) thi tai vi tri nay
khong thé sir dung dich vu cua tram thu phat song.

¢) Phuong trinh mit ciu md ta ranh giéi bén ngoai cua ving phi song trong khong gian 1a
(x+3) +(y—=2) " +(z+5)* =36.

d) Mot hon dao nho cé dang hinh tam giac voi cac dinh c6 toa dg 1a A(5;7;2), B(—6;2;3), C(2;-5;-3).
Hon dao d6 nam trén mit phang cach tram thu phat séng mot khoang bang 5,98km (két qua lam tron dén

hang phan trim).
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Cau 2. Mot nha may thyc hién khao sat toan b cong nhan vé su hai long cua ho vé diéu kién lam viéc tai
phan xudng (gém 2 phan xuong I va II). Két qua khao sat nhu sau:

Két qua khao sat

Khao sat cong nhan - -
Hai long Khong hai long

S6 cong nhan phan xuong I 23 12

S6 cong nhan phan xuong I1 25 15

Gip ngiu nhién mot cong nhan cua nha may. Goi A 1a bién c6 "Cong nhan d6 lam viéc tai phan xudng
I"va B labién co "Cong nhan d6 hai long véi dicu kién lam viéc tai phan xuong".
. A, o 1A X . 22
a) Xac suat cuabiénco 4 la Fr
b) Biét cong nhan d6 thudc phan xuong I. Xéc sudt gip duoc cong nhan khong hai 1ong véi diéu kién
T o aa 12

lam vi¢c tai phan xuong la 15

¢) Biét cong nhan d6 hai long v6i diéu kién 1am viéc tai phan xuong. Xac suat gip duoc cong nhan

thugc phan xudng II 1a % .

d) Xac suét ctia bién c¢6 B 1a %

Céu 3. Cho ham s6 f(x)=x—In(2x+1) co tip x4c dinh 1a D.

a) D :(—%&oo).

. . 1
b) Ham so6 nghich bién trén khoang (E, 2) .

¢) Pao ham cua ham s6 f(x) 1a f'(x)=1- ,VxeD.

2x+1
d) x :% 1a diém cuc dai ctiia ham sb.

Cau 4. Mot chat diém chuyén dong t}léng trong 19 giay véi
van toc v(¢) (don vi: m/s ) la ham so phu thudc thoi gian ¢
(don vi: gidy) c6 dd thi nhu hinh vé& bén.

a) Tai thoi diém ¢ =13 gidy, van toc cta chat diém bang
lom/s .

b) Quéng duong ché:[ diém di dugc trong khoang thoi gian
tu 4 gidy dén 13 giay bang 108m.

¢) Quang duong chat diém di dugc trong khoang thoi gian
tr 4 gidy dén khi dung lai bang 180 mét.

d) Trong khoang thoi gian tir 13 giay dén 19 gidy, do thi
cua v(¢) la mot phan cua duong parabol. Khi do
w(t) = —£> +30t —209(m / 5) .

PHAN IIL. Céu tric nghi¢m tra loi ngan. Thi sinh tré 161 tir ciu 1 dén ciu 6. Két qué 12 mdt sb c6
toi da 4 ky tw, bao gom ca dau trir (-) va dau phay (,).

Céu 1. Cho hinh ling tru ding ABC.A'B'C" ¢6 day ABC la tam giac vuong tai 4. Goi E 1a trung diém
AB . Cho biét AB=4,BC =2+/13,CC'=8. Tinh khoang céach giira hai duong thang 4'B va CE (lam
tron dén hang phan tram).
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Cau 2. Trong khong gian véi h¢ truc toan d0 Oxyz , don
vid dai trén mSj truc la 1 met, mot cong ty xay dung dang | |
trién khai h¢ thong cap nude thong minh trong mét khu P :
cong nghi¢p. Mo ta so do lap dat nhu sau: % !
* Bon chira nudc 4 duogc dit trén tang cao ciia nha may, B

|

|

co toa do A(5;0;6).
* May loc nuéc B nam ¢ mot vi tri trong khu xir 1y, ¢6 toa ol - A0 _ |y
do B(3;4;0). L il
Do dia hinh phtrc tap, duong ong nuéc phai duge lap dat -,
gap khiac gom 3 doan:

* Puong 6ng tir bon 4 di qua truc Oz tai mot diém M.

* Tir M nbi éng dén truc Oy tai mot diém N.

* Cudi cung nbi tiép dén diém B (duong ong di theo gap khic 4 > M — N — B).

Khi d6, chiéu dai t6i thiéu ctua dudng dng 13 bao nhiéu mét? (1am tron dén hang phan mudi).

Cau 3. Cho méanh gidy mau hinh ban nguyét c6 duong kinh 1a doan thang 4B ¢6 do dai bang 2. Trén cung
AB lay mot diém P . Gap manh giay theo nép gap la doan thang AP sao cho hai phan gidy khit 1én nhau.

Khi PAB=6 (v6i 0< 0 < %), goi S(0) 1a dién tich phan gidy bi chdng lén nhau.

P . N

Gia sir S(0) dat gia tri 1on nhit tai @ = . Hoi gié tri ciia sina 1a bao nhiéu? (lam tron két qua dén hang
phan trim)
CAu 4. Cho mién hinh phfmg (H) dugc gidi han bdi cac canh 4 24

BC,CD cua hinh chit nhat va cac cung phan tu ctia duong elip (E)
va duong tron (C) (phan gach chéo & hinh bén). Biét (C) c6 ban
kinh bang 12 cm voi tAm 1a trung diém cua canh AD va (E) 1a elip
¢6 hai tiéu diém H va K cach nhau 6+/7 cm. Mot vat trang tri co (E)
dang mot khéi tron xoay duoc tao thanh khi mién (H) quay quanh
truc Z?C . Tinh thé tich cua vt thé nay theo don vi lit (1am tron Kkét
qua dén hang phan tram). ' s P C

67

Céau 5. Ban Binh lam hai bai tap lién tiép. Xéc suat Binh lam dung bai thir nhit 14 0,8. Néu Binh lam ding
bai thir nhat thi kha nang lam dung bai thir hai 1a 90%; nhung néu Binh lam sai bai thir nhat thi kha nang
lam dung bai thur hai 1a 30%. Xac suat dé Binh lam dang bai thtr nhat biét rdng Binh da lam ding bai thir

Cq m , . \ ’
hai bang —, v6i m,ne N va (m,n)=1. Tinh m’ +n’.
n

Cau 6. Ong Binh ctr ddu mdi thang lai giri ngan hang 8 triéu VND véi 1i sudt 0,5% / thang. Hoi sau it
nhét bao nhiéu thang thi 6ng Binh c6 du tién tiét kiém dé mua duoc mot chiée xe 6 to tri gia 480 triéu
VND?
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SO GD&DPT THANH HOA
TRUONG THPT TRIEU SON 3

KHAO SAT CHAT LUQNG HQC SINH LOP 12
LAN 6 NAM HQC 2024 — 2025

MON: TOAN 12

(PAP AN CHINH THUC)
PHAN I: PAP AN CHUNG DPE CHAM
Mi 0121 | Mi 0122 | Mi 0123 | Mi 0124
Phén I: Gom ¢6 12 ciu, s6 diém: 0,25d/cau = 3,0 diém
Cau | Dap an Cau Dap an Cau Dap an Cau Dap an

1 A 1 A 1 B 1 C
2 C 2 B 2 A 2 D
3 B 3 A 3 C 3 D
4 A 4 A 4 B 4 A
5 C 5 D 5 D 5 C
6 A 6 B 6 D 6 B
7 B 7 B 7 D 7 A
8 A 8 A 8 B 8 D
9 B 9 C 9 C 9 B
10 C 10 B 10 B 10 A
11 A 11 A 11 D 11 C
12 C 12 C 12 B 12 C

Phan II: Gom c6 4 cau, s6 diém: 1,0 d/cAu = 4,0 diém (chon ding 1 y dwoc 0,1d; chon

duang 2 y dwgc 0,25d; chon dung 3 y duge 0,5d; chon diang 4 y dwegc 1,0d)

1 DPDSS 1 PDSS 1 DSBS 1 Sbbb
2 SbBbS 2 SbSD 2 SbBbS 2 DbDbSS
3 DSSD 3 DSBS 3 DPDSS 3 SSbb
4 bSDbS 4 Sbbb 4 SbSb 4 DSSb
Phan III: Gom ¢6 6 ciu, s6 diém: 0,5 d/cau = 3,0 diém.

1 1201 1 1,71 1 50 1 3925
2 0,91 2 12,7 2 0,91 2 12,7
3 50 3 0,42 3 0,86 3 0,42
4 0,86 4 7,36 4 7357 4 53

5 7357 5 3925 5 1201 5 1,71
6 13,5 6 53 6 13,5 6 7,36




PHAN II: PAP AN CHI TIET MA GOC 0121
PHAN I. Ciu tric nghiém nhiéu phwong 4n lya chon. Thi sinh tra 16i tir cdu 1 dén cau 12. Mbi
cau héi thi sinh chi chon m¢t phwong an.

Caul: Nguyénham cia hamsb f(x)=1+cosx la
A. 1-sinx+C. B. 1+sinx+C. C. x—sinx+C. D. x+sinx+C.
Loi giai
Chon D
I(l+cosx)dx =x+sinx+C
Cau2: Dién tich hinh phing giéi han boi hai duong y=x" -1 va y=x-1
AZ B. 12 c. bz D. L.
6 6 6 6
Loi giai
Chgon D
Phuong trinh hoanh d9 giao diém hai duong la: x> —1=x-1<x* —x=0< { B
xX=
1
Dién tich hinh phing gi6i han boi hai dudng 1a j |x2 - x| dx = % .
0
Cau 3: Cho hai mau s liéu ghép nhém 4 va B c6 bang tan s6 ghép nhém nhu sau:
Nhéom 4 | [L,6;1,8) | [1,82,0) | [2,0;2,2) | [2,2;2,4) | [2,4,2,6)
Tan s0 12 25 18 10 2
Nhém B | [2,0,2,2) | [2,2;2,4) | [2,42,6) | [2,6;2,8) | [2,83,0)
Tan s6 24 50 36 20 4
Goi S2 va S2 lan luot 1a phuong sai ciia mau s6 liéu ghép nhém 4 va B. Khang dinh nao
sau day dung?
A. S>=52. B. 52 =45>. C. S =252, D. $>=52-0,16.
Loi giai
Chon A
Ap dung cong thirc tinh phuong sai cia mau s6 liéu ghép nhom, ta co S = S2.
Cau4: Trong khong gian Oxyz, cho hai diém I(1;—2;1) va A(1;2;3). Phuong trinh mit cau c6 tim
I vadiqua 4 1a
A (x—D2+(y+2)2 +(z 1) =20. B. (x+1) +(y—2)>+(z+1)> =5.
C. (x+1)2 +(y=2)* +(z+1)> = 20. D. (x=1)2+(y+2) +(z=1)> =5.
Loi giai
Chgn A
Tacdo R=14= \/(1—1)2 +[2-(2)+(3-1)° = 235 .
Phuong trinh mit cau c6 tdm / vadiqua 4 1a (x—1)>+(y+2)’ +(z—1)> =20.
Cau5: Chohamsd y= f(x) c6 bang bién thién nhu sau



Cau 7:

Téng sd duong tiém can ngang va duong tiém can dung cta dd thi ham sé da cho 1a
A. 3 B. 2 C. 4 D. 1
Loi giai
Chgn A
Ttr bang bién thién ta co:
lim y =+ nén dwomg thang x =1 1a dudng tiém can dimg cta do thi ham s

lim y =2, lim y =5 nén duong thing y =2 va y=>5 la cac duong tiém can ngang ciia do

x—-0 X—>+0

thj ham s6 ‘ ,
Tong s6 duong tiém can ngang va dudng tiém can ding cia do thi ham s6 da cho 1a 3
) 1 x—1 1
Tap nghiém cua bat phuong trinh (Ej > 7 la
A. (—o0;3]. B. (3;+0). C. [3;+0). D. (1;3].
Loi giai
Chgn A

x—1 x—1 2

1 Zl<:> 1 > 1 S x-1L2&x<3

2 4 2 2
Trong khong gian Oxyz , mit phang (P):2x+y—1=0 c6 mit vecto phéap tuyén 13
A. i, =(2;1;0). B. 71, =(1;2;0). C. i, =(21-1). D. 7, =(-2;-11).

Loi giai

Chgn A
Mt phang (P):2x+ y—1=0 c6 mdt vecto phap tuyen la 7, =(2;1;0).
Cho hinh chop S.ABCD c6 day ABCD 1a hinh chir nhat va S4 vudng goc voi (ABCD) .

S

B C
Khi d6, mat phang (SCD) vudng goc voi mit phang
A. (SBC). B. (84C). C. (84D). D. (ABCD).
Loi giai

Chon C

CD 1 854
Ta co = CD 1 (S4D) = (SCD) L (8S4D).

CD 1 AD
Nghi¢m ctia phuong trinh log, (x—1)=3 la
A. x=66. B. x=68. C. x=65. D. x=63.

Loi giai



Cau 10:

Cau 11:

Cau 12:

Chon C
Taco log, (x—1)=3<x-1=4" < x=65.
Cho cép sb cong (u,) biét u, = 5,u,, =15 . S6 hang thir bay ciia cp s6 cong di cho la
Al u, =12. B. u, =8. C.ou,=7. D. u,=9.
Loi giai
Chon D
Taco: uy=u;+5d =d=2.
Vay u, =us+2d =9.
Cho tir dién ABCD. Goi M, N lan luot 13 trung diém ctia 4B,CD va G la trung diém cua
MN . Trong céc khang dinh sau, khang dinh nao 13 sai?

A. MA+MB+MC +MD =4MG . B. GA+GB+GC=GD.
C. GA+GB+GC+GD=0. D. GM +GN =0.

Loi giai
Chon B

+Ta c6: MA+MB+MC +MD =2MN =4MG . Suy ra A ding.

+ Gia str dang thirc GA+GB+GC =GD dang.

Suy ra 2GM +GC+GD =2GD = 2GM +2GN =2GD=GD=0=G=D= v li.
Vay B sai.

+Taco: GA+GB+GC+GD =2GM +2GN =0. Vay C ding.

+Do G la trung diém ciia MN nén GM +GN =0. Viy D ding.

Cho ham s0 y = f'(x) c6 bang bien thién nhu sau

T — o0 -2 3 + o0
y' — 0 + 0 _

NG N

Ham s da cho dong bién trén khoang nao dudi day?
A. (-2;3) B. (3;+x) C. (—0;-2) D. (=2;+)
Loi giai

Chgn A

PHAN II. Cau tric nghiém ding sai. Thi sinh tra 10i tir ciu 1 dén ciu 4. Trong méi y a), b), c), d)
¢ mdi cAu, thi sinh chon ding hoic sai.

Cau 1:

Cho ham s f(x)=x~1In(2x+1) ¢6 tdp xac dinh 1a D.
a) D =(0;+0).

: 1 1
b) Pao ham cia ham so f(x) 1a f'(x)=1- ,Vxe| ——;+0 |.
) be /(%) /(%) 2x+1 ( 2 j
1 » 2 .
c) x= 5 la di€ém cyc ti€u cua ham so.
d) Ham s6 nghich bién trén khoang (0;%) .
Loi giai

(2x+1) 2
(2x+1)  2x+1

Tacod f(x)=x—-In(2x+1)= f'(x)=1-



Cau 2:

a) Sai. Pingla D = (—%;-{-OO)

2
b) Ta c6 f‘(x):l—2 1.Do do y b) sai
+

x
¢)Taco f'(x)=1- 2 :0<:>le
2x+1 2
Ta c6 bang xét ddu cua f'(x):
X 1 1
- - +00
2 2
S '(x) - 0 +

Tt bang bién thién, ta thay x = 5 la di€m cuc ti€u cia ham s6. Do d6 y ¢) ding

d) Quan sat bang xét ddu, ta thdy ham sé nghich bién trén khoang (—%,%)

nén ham s6 nghich bién trén khoang (0;%). Do do6 y d) ding

Mot nha médy thue hién khao sat toan bo cong nhan vé sy hai 10ng cua ho vé diéu kién lam
viéc tai phan xuéng (gdm 2 phan xuodng I va II). Két qua khao sat nhu sau:
Két qua khao sat

Hai long Khoéng hai long
Sb cong nhan phan xudng I 23 12

Sb cong nhan phan xudng 11 25 15

Gap ngau nhién mot cong nhan ciia nha may. Goi A 1a bién ¢ "Cong nhan d6 lam viéc tai
phan xuéng I" va B 1a bién cd "Cong nhan d6 hai long véi didu kién 1am viéc tai phan
xuong".

Khao sat cong nhan

4 5 <A A \ 7
a) Xac suatcuabiéncod 4 la 15

. Y 13
b) X4ac suat cua bién co B 1a 20"

¢) Biét cong nhan d6 hai long véi diéu kién 1am viéc tai phan xuong. Xac sut gip dugc cong
1
nhan thudc phan xuong II 1a 2—2
d) Biét cong nhan d6 thudc phan xudng 1. Xéc suit gip dugc cong nhan khong hai long véi
A e 12
diéu ki¢n lam viéc tai phan xuong la E .
Loi giai
Tdong s6 cong nhan 14 75 nén n(Q)=75.
a) Taco n(A):23+12:35:P(A):§—2=%. Do dé a) Dung.

b) Ta c6 n(B):23+25:48:P(B):%=£.Do dé b) Sai.

¢) Ta c6 n(AB)=25= P(4B) = 25 = l Suyra P(4 |B)= P(4B) = 25 .Do dé6 c) Sai.
753 P(B) 48
d) Ta c6 n(BA) =12 = P(BA) =2 =% Suyra P(B 14)=LED _12 14 46 d) Ding,

75 25 P(4) 35



Cau 3:

Mot chat diém chuyén dong thang trong 19 gidy voi van tée v(¢) (don vi: m/s) 1a ham sb
phu thudc thoi gian 7 (don vi: gidy) c6 dd thi nhu hinh v&.

16

12

|

|

|

|

|

|

|

|

! ;
O 4 1315 19
a) Tai thoi diém =15 gidy, van tdc cua chit diém béng 16m/s.
b) Quing dudng chat diém di dugc trong khoang thoi gian tir 0 gidy dén 4 gidy bang 48m.
¢) Trong khoang thoi gian tir 13 gidy dén 19 gidy, do thi cia v(f) 1a mot phan cta dudng
parabol. Khi d6 v(¢t) = —* +30t—209(m / s) .
d) Quéng dudng chat diém di duogc tir luc xudt phat dén khi ding lai bang 228 mét.

Loi giai:

a) Quan sat dd thi ctiia ham sd van tdc theo t, tai thoi diém ¢ =15 giay, van tdc ctia chat diém
bang 16m /s . Do d6 y a) Piing
b) Quing duong chat diém di duoc trong khoang thoi gian tir 0 gidy dén 4 gidy bang dién

1
tich tam gidc vuong S,. Tacéd S, :5-4-12 =24.Do dé y b) Sai

¢) Trong khoang thoi gian tir 13 gidy dén 19 gidy, dd thi caa v(¢) 1a mot phan cua duong
parabol y =ax’ +bx+c.
Parabol qua cac diém (13;12),(15;16),(19;0) ta c6 hé phuong trinh an a,b,c :
169a+13b+c=12 a=-1
225a+15b+c=16= b =30
36la+19b+c=0 c=-209

Vay v(t) =—£>+306 =209 (m/s).

"

vt)
16f === =========-~
12}---
| i
I [
| I
| [
% 15,
SI: : 1
Il 1 -
0 4 1315 19

Do d6 y ¢) Pung , i ) , ‘
d) Quang duong chat diém di dugc tor lac xuat phat dén khi dung lai bang

19 )
S+ 8, + 8y =24+(13-4) 12+ (> +30=209)ds = 204(m).
Do do y d) Sai



Cau4: Trong khong gian v&i hé truc toa do Oxyz , don vi d6 dai trén mdi truc 1a 1 kilomét, mot tram
thu phat song dién thoai di dong duoc dit ¢ vi tri 1(3;-2;5) trén mot ngdi lang ven bién va
dugc thiét ké v6i ban kinh phi song 1a 6 km.

a) Phuong trinh mat cdu mé ta ranh gii bén ngoai clia ving phu séng trong khong gian 1a
(x=3+(y+2)" +(z-5)" =36.
b) Mot ngudi di tau dén vi tri c6 toa do M (=2;5;3) thi tai vi tri nay van c6 thé sir dung dich

vu cua tram thu phat séng.

¢) Mot hon ddo nho ¢6 dang hinh tam giac véi cac dinh ¢6 toa do 1a A(5;7;2), B(—6;2;3),
C(2;-5;-3). Hon dao d6 nam trén mit phang cach tram thu phat song mot khoang bang
5,89km (két qua 1am tron dén hang phan tram).

N 55 A 1 , N s ST 2 L A LA
d) Tu vi tri N (2;I;Ej trén hon ddo, mot nguodi cheéo thuyén di chuyén vdi vecto van toc

v =(2;3;0). Sau nira gid, ngudi d6 chua thé sir dung duoc dich vu cia tram thu phat song.
Loi giai

a) Mit cau tam /(3;-2;5), ban kinh 6 c6 phuong trinh 12

(x=3)+(y+2)* +(z—5)’ =36. Do dé y a) diing

b) Ta c¢6 IM = \/(—2—3)2 +(5+2)> +(3-5)> =/78 > 6 nén nguodi d6 khong thé st dung
dich vu cta tram thu phét song. Do d}i y b) sai
¢) Goi (P) 1a mat phang di qua ba diém A(5;7;2), B(—6;2;3),C(2;-5;-3).
Khi d6 ta c6: AB =(—11;-5;1), AC = (-3;—-12;-5).
Do d6 (P) c6 mot vecto phap tuyén 13 7i =[AB, AC] = (37;—58;117).
Phuong trinh mit phang (P) la: 37x-58y+117z-13=0.
Vay khoang cach tir tram thu phat song dén mit phang (P) 1a
d(1.(P)) = |37-3-58-(-2)+117-5-13| ~5.89(km)
J37 +(=58) +117°
Do d6 y c¢) dung

d) Tovitri N (2; l;%j trén hon dao, mot ngudi chéo thuyén di chuyén véi vecto



van toc v =(2;3;0) . Phuong trinh tham sb ctia dudng thiang (d) di qua diém N (2;1;%} va
xX=2+2t
c6 vecto chi phuong v =(2;3;0) 1a { y=1+3¢
55
z="
49
S 1 TP S (S B Jo
Sau nura gio (toc la khi ¢ = E)’ nguoi do dén vi tri N 3;5;4—9 )

2 2
Ta co: IN' :\/(3—3)2 +G+2J +(j—;—5j ~5,94<6.

Vay ngudi d6 c6 thé st dung dich vu cua tram thu phét séng nay.
Do d6 y d) sai

PHAN III. Cau tric nghiém tra 1oi ngan. Thi sinh tra 16i tir cAu 1 dén ciu 6. Két qua 1a mdt s6 6
tdi da 4 ky tu, bao gém ca déu trir (-) va dau phfly ().

Cau 1:

Cau 2:

Cho hinh lang tru ding ABC.A'B'C"' ¢6 day ABC la tam giac vuong tai 4. Goi E la trung
diém AB. Cho biét AB=2,BC =+/13,CC'=4. Tinh khoang céch giita hai duong thing
A'B va CE (Iam tron dén hang phn tram).

] Loi giai
Pap so: 0,86

AV

Goi F latrung diém AA'thi EF'//BA'
= BA'//(EFC) = d(BA',CE)=d(BA";,(EFC))=d(B,(EFC))=d(A,(EFC))
Dung Al L EC,AH | FIkhid6 4H L (EFC)=> d(A,(EFC))=AH

Do AABCvuodng tai Anén AC =3a, 12: 12+ 12: 102:>AI:3—a
Al AE® AC” 9a V10
1 1 1 4
AAIF vuong tai 4, c6 duong cao AH nén S=——t——5= 92 = AH :6_a
AH® A" AF° 36a 7
6a 6

d(BA';(EFC)) =~ Thay a =1 suyra d(BA',CE) ==~ 0,86

Ong Binh ctr ddu mdi thang lai giri ngan hang 8 triéu VND véi 1di suat 0,5% / thang. Hoi sau
it nhat bao nhiéu thang thi 6ng Binh c¢6 du tién tiét kiém dé mua duoc mdt chiée xe 6 t6 tri
gia 450 tricu VND?



Cau 3:

Loi giai
Pap s6: 50
bat T =8 triéu.
S4 tién C)ng Binh thu dugc sau thang thir nhét, tha 2, tht 3,., thtt # 14n luot 14
1, T, T,..,T

3% Tp
Ta c6:
T,=T(1+r)

T, =[+T)(1+7)=T(1+r) +T(1+7)
T=[0+T)(1+7)=T(1+r) +T(1+r) +T(1+7)

(1+r) -1

T,=T(1+r) +T(1+7)" 4.4 T(1+7r) =T (1+7)x
r

Theo bai ra ta c6: T, =450 < T(1+r)><w= 450
r

343 343

s(l+r) ==—<n=1lo —=49,47 = n=50.
(1+r) 268 Brovs g "

Vay sau 50 thang thay giao s& mua duoc mot chiée xe 6 6 tri gia 450 VND.

Trong khong gian véi hé truc toa do Oxyz , don vi do dai trén mdi truc 1a 1 mét, mot cong ty
xay dung dang trién khai h¢ théng cip nudc théng minh trong mot khu cong nghiép. Mo ta
so d6 lap dit nhu sau:

-~
X

* Bon chira nudc 4 duoc dat trén ting cao cua nha may, co toa do A(5;0;6).

* May loc nuéc B nam & mot vi tri trong khu xir 1y, ¢6 toa d6 B(3;5;0).

Do dia hinh phirc tap, duong 6 dng nudce phai duge lp dat gip khic gdm 3 doan:

* Puong 0 ong tir bon 4 di qua truc Oz tai mot diém M.

* T M nbi ong dén truc Oy tai mot diém N.

* Cubi cung ndi tiép dén diém B (duong éng di theo gap khuc A > M — N — B).

Khi 6, chiéu dai t6i thiéu ctia dudng dng 13 bao nhiéu mét? (1am tron dén hang phan mudi).
Loi giai

Pap sb: 13,5



. - J\M
| ez - — |
AG:0:60 v
\
Ay
AN
lM' \ '
S B — Qe AL — o — %
-~ N N -
-~ -2 0B(3:5:0)
-~
,X L2 - Y BI

Pé tim do dai ngin nhét cta dudng gip khuc AMNB ta s& "trai" cac diém A4,B vé cing 1
mit phang (Oyz) véi cac diém M, N va thoa man doan thang méi bang véi doan thing ban
dau (tcc AM = AM;BM = BM) va doan gap khic ngan nhit khi 4 diém trén thang hang.
Ta quay vudng gbc mit phang chira diém A(5;0;6) (tirc mit phang mau xanh) xudng mit
phing (Oyz) ta duoc diém 4 (0;-5;6).

AM =5 +(z - 6)?
AM =\J(-5) +(z—6)
Twong ty, ta quay vudng géc mit phing chua diém B(3;5;0) (tc mdt phiang mau hong)

Gia str diém M (0;0;2) € Oz. = =AM =AM

xudng mit phang (Oyz) ta duoc diém B'(0;5;-3).

Gia st diém N(0;y;0) €Oy .

Suy ra dugc BN = BN .

Ta c6 d6 dai duong gap khuc AMNB = AM + MN + NB=AM +MN + NB' .

Suy ra Min(AM' + MN + N'B) xay ra khi 4,M,N,B thing hang va bang duong thing

AB . Vacododaila AB = \/(5 +5) +(-3-6)* =+/181%13,5
Cho manh gidy ‘mau hinh ban nguyét c6 duong kinh 1a doan thang AB c6 d6 dai bang 2.
Trén cung AB lay mot diem P . Gap manh gidy theo nép gap la doan thang AP sao cho hai

phin gidy khit lén nhau. Khi PAB =0 (véi 0< 0 < %), goi S(0) 1a dién tich phan gidy bi

chdng 1én nhau.

Gia sir S(0) dat gia tri 16n nhat tai @ = o Hoi gia tri cia cosa 1 bao nhiéu? (1am tron két
qua dén hang phan trim)
Loi gidi



Pap sb: 0,91
Goi diém 7 1a diém dé 1én nhau cta cung AP véi AB.Ké IQ L AP(Q e AP) xem hinh
sau:

Tir d6 ta d& thdy duoc dién tich t6 mau vang bang dién tich S(0).
Goi O 1a trung diém 4B, duoc éA\OzA/Q\O=Q/073=20;A/O\Q=7z—49

. . 1 . 1 .
Ta c6 di¢n tich tam gidc 400 = E.l.l.sm(ﬂ —40) = Esm 460

Ta co6 dién tich hinh quat tron @_31\9 co tam O (t6 mau do) la: %.12.49 =260

sin 26

. . 1 .
Dién tich cua tam gidc AOP = 3 1.1sin(7 —260) =
—_~ 1
Dién tich hinh quat tron PB tam O la: 5.12.29 =6

Vay dién tich S(8)= (260 +%sin 40)—- (0 + %sin 20) =0+ %sin 460 —%sin 260

Co6 §7(0)=2cos40 —cos20 +1=4cos’ 20 —cos 260 —1

1++/17
8
Lap bang bién thién cho ham s6 S(6).

Ta suy ra dugc S(6) dat gia tri 16n nhat khi cos26 = 1+;/ﬁ = cosl = ‘/% ~0,91

Ban An 1am hai bai tap lién tiép. Xéc sudt An lam dang bai thir nhét 12 0,9. Néu An lam dung
bai thir nhat thi kha nang lam dung bai thir hai 1a 80%; nhung néu An lam sai bai thir nhat thi
kha ndng lam dung bai thir hai 1a 30%. Xac suat dé An lam dung bai thir nhat biét rang An da

1+\/ﬁ

8

Xét §'(0)=0< cos260 =

(véi 0<9<%) thi §'(0) =0 <> cos20 =

lam dung bai tht hai bing — , voi m,n e N va (m,n)=1. Tinh m* +n’.
n

Loi giai



Tra 1oi: 1201
Goi A 1a bién c6: "An lam dang bai thir nhat", theo d& bai ta c6 P(4)=0,9.
Goi B 1a bién cb: "An 1am dung bai thi hai", theo dé bai ta co6 P(B| A)=0,8;P(B|A)=0,3.

e

0.9 /’// 0’1
o - A
A A
08 /N
5 03 07
A/,4/ \\‘ ,/ Vs \7

Theo cong thirc xac suat toan phan
P(B) = P(A).P(B| A)+ P(4).P(B| A)=0,9%0,8+0,1x0,3=0,75
Theo cong thuc Bayes
P(4|B)= P(B|4)-P(4) _05-0.8 =ﬁ:m=24,n=25:m2 +n*=1201.
P(B) 0,75 25
Cho mién hinh phang (H) dugc gidi han bdi cac canh BC,CD cua hinh chit nhat va cac
cung phan tu ctia duong elip (E) va duong tron (C) (phan gach chéo ¢ hinh bén dudi). Biét

(C) c6 ban kinh bang 12 cm v&i tam 13 trung diém cta canh AD va (E) 1a elip 6 hai tiéu

diém H va K céach nhau 6\/7 cm . MGt vat trang tri c6 dang mét khdi tron xoay dugc tao
thanh khi mién (H) quay quanh truc BC. Tinh thé tich cta vat thé nay theo don vi cm’
(1am tron két qua dén hang don vi).

A 24 D

Loi giai

Pap so: 7357

Tién hanh gan hé truc toa do Oxy vao hinh vudng, vdi goc O trung véi trung di€m cua canh
BC, truc Ox hudng theo vecto BC , truc Oy hudng theo vecto BA , don vi dai trén mdi truc
bang 1 cm.



2 2
+) Phuong trinh duong elip c6 dang (E) :x—2+ z_2 =1.
a

V(,),i:a:12,02%23ﬁ:\[a2_b2:>b: a2_(3\/7)2:9.

2 2 2
X y X
Suy ra (E): 2t 2 1= y=19 15
yra (E): v Y 144

2
Cung elip trén hinh v& c6 0< y <9, suy ra phuong trinh ciia né 1a: y =9, /1 —1);—4 =g(x).

+) Phuong trinh dudng tron (C) 1a x* +(y—21)* =12° = y =21£/12> —x* .
Cung tron trén hinh v& c¢6 9<y<2l , suy ra phuong trinh cta no la:

y=21-+144—x* = f(x).

+) Thé tich vt thé:
0
Vi =2| [gW] dv+z[ [f(0)] dr=

2
2 2
= [9,/1——x }dxmj”[zl— 144—x2}dx=7357,33...cm3~7357cm3.
12 144 0



Xem thém: PE THI THU THPT MON TOAN
https://toanmath.com/de-thi-thu-thpt-mon-toan
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