SO GIAO DUC VA PAO TAO THANH HOA  PE GIAO LUU HQC SINH GIOI CAP TINH
TRUONG THPT HAU LOC 4 NAM HOQC 2024 - 2025
MON THI: TOAN
Thoi gian: 90 phit (Khéng ké thoi gian phat dé)
|5 03 TR | TR S6 bao danh: .......... Mai dé 101

PHAN I (8,0d) Ciu tric nghiém nhiéu phwong an lwa chon. Thi sinh tra 151 tir cdu 1 dén cau 20. Mbi cau hoi
thi sinh chi chon mot phuong an (0,4d/cau).
Caul. Tam giic vudng co dién tich 16n nhét 1a bao nhiéu néu tong clia mot canh goc vudng va canh huyén
bang hang s6 a(a>0)?
2 2 2 2 2
a_ B.L c. = p.-L_.
6v3 9 9 33
Cau2. Cho tir dién ABCD. Goi M,N la cac diém trén AD va BC théa AM =2MD va BN =2NC. Biét
ring W=xﬂ§+y7€, khi d6 x—y bang
A.l. B. —l. C.z. D. —2.
3 3 3 3

Cau3: Trong khong gian véi hé toa dd Oxyz, cho S(1;2;3) va cac diém 4, B, C thudc cac truc Ox, Oy,

A.

Oz sao cho hinh chop S§.4BC c6 cac canh S4, SB, SC d61 mot vuong goc voi nhau. Tinh thé tich
khdi chop S.ABC.
A2 B. 2% c.® REacy
6 18 12 36

Cau4. Do quang du(‘)’ng(km) tir nha té1 noi lam viéc ciia 40 cong nhan mot nha may ghi lai nhu sau:
354564781011111012 1315121417 1612 18 19 20 20 21 23 24 24 25 26
27 28 30 31 32 32 33 35 34 35
Ghép nhom day s liéu trén thanh cac khoang c6 do rong bang nhau, khoang dau tién 1a [O; 6) .

SO trung binh va s6 trung vi cia mau so li¢u ghép nhém lan luot 1a

A. x=18,75M_ =18. B.x=18M, =1875. C. x=M, =18. D. x=M, =18,75.
Cau5. Cho sin2a=—#. Tinh P=sin"a+cos*a .
121 1 161 41
A —. B. —. C.—. D. —.
81 81 81 81

Cau 6. Mot top khong qua 19 hoc sinh ¢6 nhiém vu xép 140 chiéc ghé nhya thanh cac chong. Nhén viéc nay
ho di nghi ra tro choi “lre si”, thé 1& nhu sau: Mdi nguoi boc mot 14 tham trong d6 c6 mot 14 tham
“Iye si”, nguodi boc phai thim “lye si” 1a ngudi duy nhat 1am cong viée xép ghé. Nhitng ngudi con
lai, mdi nguoi lay mot chiéc ghé trong s6 140 chiéc néu trén dé ngdi quan sat. Véi s ghé con lai,
chang Iyc si da xép thanh cac chong thoa man: Chdng thtr nhat c6 1 chiée ghé, tir chong thir hai trg di
mdi chdng nhiéu hon chdng lién trude | chiée ghé. Tinh s chong ghé ma chang luc si xép duoc.
A. 19. B. 18. C.17. D. 16.

Cau7. Chohamsd f(x) lién tyc trén R va c6 do thi nhu hinh v&.

1



Cau 10.

Cau 11.

Cau 12.

Cau 13.

Cau 14.

Cau 15.

Hoi d6 thi ham sé y = ‘ f(x)- 2‘ —|x| cit truc hoanh tai bao nhiéu diém?
A.4. B. 2. C.6. D.O0.
Cho hinh chép S.4BCD c6 tat ca cac canh bén va canh day déu bang a va ABCD 1a hinh vuéng.
Goi M 1a trung diém cua CD. Gia tri SM CB bang
2 2 2 2
N B - < p. 2
2 2 3 2

Trong khong gian vé6i hé truc toa do Oxyz, cho diém A(1;0;6). Biét rang c6 hai diém M, N phén

biét thudc truc Ox sao cho cac duong thang AM , AN cung tao v6i duong thang chta truc Ox mot
goc 45°. Téng cac hoanh do hai diém M, N tim duoc la

A. 4. B. 2. C. 1. D. 5.

Khao sat vé chiéu cao cac mau trang tri tuong di ban cia mot cira hang nhu sau:
Chiéu cao (mm) [100;200) | [200;300) | [300;400) | [400;500)
S6 lugng 35 30 20 15

Tinh d6 1éch chudn cta mau s6 lidu ghép nhom trén (lam tron dén hang phan muwor).

A. 206. B. 160,1. C. 106,2. D. 260,12 .

Tdng tit ca cac nghiém ciia phuong trinh cos(sin x) =1 trén [0;27r] bang

A. 0. B. 7. C.2r. D. 3x.

Biét 1 1a sb tu nhién théa man phuong trinh 5 -5 =2cosnx c¢6 2024 nghiém. Tim sé nghiém cua
phuong trinh 25" +25™ =4+ 2cos 2nx.

A. 4048. B. 2024. C. 4047. D. 2025.
A, s . (3 7 11 4n—1 ) . .
Biét rang lim (—+—2+—3+...+ L jzﬁ ,v6i a,beN vaphansd £ i gian. Tinh a+5.
e\ 4 4 4 2 )b b
A. 20. B. 21. C. 22. D. 23.

Moi luot, ta gieo mot con suc sac (loai 6 mat, cdn do61) va mot dong xu (can doi). Tinh xac suat dé
trong 3 luot gieo nhu vay, c6 it nhat mot lugt gieo duge két qua con xtc sac xuat hién mat 1 cham,
dong thoi dong xu xuat hi€n mat sap.

) 397 . B. 1385' C. 1331. D. 1603.
1728 1728 1728 1728
\ 2 A s Ls £ x’—2mx+3 . .2 . \ 2
Tim m dé do thi ham s6 y =—————— ¢6 2 diém cyc tri 4,B sao cho duong thing 4B
3x"+x+2
luén di qua diém £(1;2). Khi d6
A. m<-10. B. me(-10;0). C. me(0;8). D. m>8.



Cau 16 .

Cau17.

Cau 18.

Cau 19.

Cau 20.

2

\ g a
Cho hinh chop tam giac déu S.ABC c6 canh S4 =a. Dién tich tam gidc SAB bang T Goi P la

diém thoa man S4 =3SP. Trén céc canh SB,SC lan luot ldy cac diém M, N khong tring vdi cac
dinh cta hinh chép. Gia tri nho nhat cia biéu thitc 7= AM + MN + NP bang
A S8 B, 45 c. N2 p, &V10.
3 3 3 3
Cho A(1;2;0); B(3;-1;2); C(1;2;2); D(3;-1;1); M e(Oxy). Tim gia tri 16n nhéat cua

T = MA* + 2MB* — MC* —%MD“ )

A. 5. B. 42 C.6. D. 246 .

Cho hai sb thuc x, y théa man dong thoi x> +y*> >16 , log , Y +8x+ 1) >1. Biét rang ton tai it

+23%+1 (
nhat mot cdp sb thue (x;y) théa man mx+3y+3m—12=0. Hoi c6 tat ca bao nhiéu gid tri nguyén

cuia tham s6 m théa man bai toan?
A. 5. B. 6. C.11. D. 10.

Cho khéi chép S.4BC ¢ AB =4a, BC =32a, ABC = 45°va SAC = SBC =90°. Sin goc giita hai

mit phing (S4B),(SBC) bing g . Thé tich khdi chop da cho bang

414’ yNEYS 3 J2d°
. B. . C. \2d’. D.——.
7 3 3
C6 hai 16 bong riéng biét chi chta hai loai bong Do va Xanh. Biét tong s6 bong cia hai 16 1a 24 va
r6 ndo ciing chira ca hai mau. Liy ngiu nhién mdi r6 mot qua bong thi xac suat dé duoc ca hai qua

7 A \ 2 1N 4 IS , A A 5 . 5 A \ M
bong déu mau B¢ 1a s Hoi xac suat dé duoc ca hai qua déu mau Xanh bang

A.%. B.i. C.E. D.l.
9 18 15 15

PHAN II (7.2d). CAu tric nghiém diing sai. Thi sinh tra 10i tir cau 1 d&én cau 6. Trong mdi y a), b), ¢), d) &

Cau 1.

Cho ham s6 y =h(x)= f’(x) 1a ham s da thirc bac ba va c6 do thi nhu hinh sau:
Ay
| 3

[ER N ———

Céc ménh dé sau day dung hay sai?
a) h(3)=18.

. . 1 2 8
b) Gia tri l6n nhat cua ham s6 y :f(g cos2x —gcos x] bang 3.
¢) Himsé g(x)= f(x3 + 1)+%x6 +3x* +2025 nghich bién trén khoang (—1;0).

d) Néu f(0)=0 thi s diém cuc tri cia ham sb y:|f(x4)—x2 1as.

3



Cau 2. Trong khong gian Oxyz, cho ba diém A(O;O;—l), B(—l;l;O), C(l;O;l) .

Cau 3.

2 11 .
a) Diém G[E;E;OJ la trong tdm cua tam giac ABC'.

b) Khi &t gidc ABCD 13 hinh binh hanh thi OD =~/5 .

¢) Piém H(a;b;c) 1a chan dudng cao ké tir A xubng canh BC cia tam gidc ABC. Khi do

3a+6b+9c=6.

d) Biét diém M (x; y;z) dé biéu thirc 3MA> + 2MB* — MC? dat gia tri nho nhat, khi d6

4x-2y+z=-5.

Biéu d6 sau mo ta két qua diéu tra dudng kinh than ctia mot sd cdy xoan dao 8 nam tudi (don vi: cm)

cuia mdt giong cdy xoan dao ¢ hai dia diém A va B; (K&t qua 1am tron dén chir s6 hang don vi).
PUONG KiNH CUA CAY XOAN PAO TAI HAI PIA PIEM A VA B

B Khuvuc A ®KhuvucB

o)
on
a a
= R
o) O
(@\] N
(q\l
N o
o0 N
_ 0
I I I 2
[50: 55) [55: 60) [60: 65) [65: 70) [70; 75) [75: 80)

a) Khodng bién thién ciia mau s6 liéu ghép nhom vé duong kinh ciia ciy xoan dao 8 nam tudi & khu
vuc A va B bang nhau.

b) Khoang tir phan vi ctia mau s lidu ghép nhom vé duong kinh ciia cay xoan dao 8 nim tudi & khu
vuc B 16n hon khu vuc A;

¢) Tong phuong sai ciia mau sb lidu ghép nhom vé dudng kinh ciia cdy xoan dao8 nam tudi & khu
vuc AvaBla 126.

d) Dua theo d9 léch chuin cua miu sd licu ghép nhom thi cac cdy xoan dao 8 ndm tudi & khu vuc A
c6 duong kinh dong déu hon khu vuc B.

Cho phuong trinh 3% 21721 = log ., . (2]x=m|+2) (*).

a) Diéu kién xac dinh ctia phuong trinh 13 Vx e R )

b) Khi m =0 thi tich cac nghiém ctia phuong trinh bang 4.

¢) Khi m =1 thi phuwong trinh c6 bon nghiém.

d) C6 dang 4 gi tri cua tham s6 m dé phwong trinh (*) c6 diing ba nghiém phan biét.



Cho hinh choép S.ABCD day la hinh vuong ABCD tam O, SA L (ABCD)
a) AC L SB.

b) Biét SA=2a,AB=a va I la trung diém cta SD. Khi d6 cosin ciia goc giita hai mit phang
(AIC) va (SBC)bing g.

¢) Biét khoang cach tir C dén mat phang (SBD) bang 3. Khi d6 thé tich khéi chop S.ABCD 16n
nhét bing 27+/3 .

d) Biét S4=2,5B=3. Goi G la trong tAm tam gidc ABD.Mit phing () di qua trung diém J cua
SG cat cac canh SA, SB, SD lan luot tai M, N, P. Khi d6 gia tri nho nhat cia biéu thic
1 1 1 b E

+ + an .
sa” SN spr e T
Mot hop dung 100 tam thé danh s tir 1 dén 100. Chon tur hop ra bon thé.

. . 2 . ) - 49
a) Xdac suat cua bién c0 A4 : “Chon dugc bon thé déu ghi so6 chan” 1a P(A) = 198
. . 2 . . . 1
b) Xac suat ctia bién c6 B : “Chon dugc bon thé trong d6 c6 it nhat 2 thé ghi s6 167 1a P (B) = 3
. Ay o 1A A 2 LA 1A 2 1A i Ar A 1S \ 1601
¢) Xac suat cua bién c6 C “Tong cac s6 ghi trén 4 thé la mot s6 chan” la P (C ) = ﬁ

d) Xéc suat ctia bién D “Téng 1ap phuong ciia bon s chia hét cho 4” 1a 0,28 (két qua lam tron dén
hang phan tram).

PHAN III (4,8d). Cau triic nghiém tra 10i ngin. Thi sinh tra 101 tir cdu 1 dén cau 6 (tra 101 diing 1 ciu dwoc

0,8d)
Caul.

Cau 3.

x—2

Cho ham s6 y = c6 d6 thi (C). Biét rang trén (C) c6 nhing diém ma tiép tuyén cta do thi tai

x+1

mdi diém d6 cat cac dudng tiém can cia (C ) tai 2 diém phan biét 4, B sao cho tam giic I4AB ¢ ban
r \ \ s gt A M 5 A ’ r \ \ As A \ . < R \ A

kinh duong tron ngoai tiep bang 5 lan ban kinh duong tron ndi tiép (7 1a giao diem 2 duong tiém

can). Tinh tong hoanh d6 cua tit ca nhimg diém d6?

Mai luot, ta gieo mot con xuc X4c (loai 6 mat, can déi) va mot d@)ng xu (can déi). Tinh xac suit dé
trong 3 luot gieo nhu vdy, co it nhét hai luot gieo duoc két qua con xtc sic xuat hién mit 1 chim,
déng thoi déng xu xuét hién mat ngtra hodc con xuc sdc xut hién mat 6 chdm va déng xu xuat hién
mat sap (lam tron két qua dén hang phan tram).

Cho phuong trinh In(11-x)—log (x2 —4x - m) —x+m=0. Hoi c6 tit ca bao nhiéu gia tri

nguyén cua tham sb m dé phuong trinh da cho c6 nghiém thyc x €[2;8]?

Trong khong gian (Oxyz) (don vi d¢ dai trén céc truc 1a kildomét), mot tram thu phat song dién thoai
di dong co dau thu dat tai diém (1; 2; 2) biét réng ban kinh phu song cta tram 1a 3 4im . Hai nguoi su
dung dién thoai l1an luot tai M (4;—4;2) va N(6;0;6). Goi E(a;b;c)la mot diém thudc ranh gidi

ving phi séng cua tram sao cho tong khoang cach tr £ dén vi tri M va N 16n nhat. Tinh
T=a+b+c.



Cau 6.

Nguoi ta xdy dung mot cay cau vuot giao thong hinh parabol ndi hai diém c6 khoang cach 1a 400m .
Do dbc cua mit cau khong vuot qua 10° (do dbc tai mot diém duoc xac dinh boi gbc gitra phuong
tiép xtc v6i mit cau va phuong ngang). Chiéu cao 16n nhét gisi han tir dinh cau dén mit duong bang
bao nhiéu mét (lam tron két qua dén hang phan chuc)?

Cho hinh chép déu S.ABC c6 canh day bang 2 va canh bén bang 3. Goi M 1a diém thay ddi trén
canh AB, (P) 1a mat phang di qua M , dong thoi song song véi S4 va BC, (H ) 1a thiét dién cua
hinh chop cét boi (P). Khi M di chuyén dén vi tri ¢¢ (/) 1a hinh thoi thi (P) chia khéi chép
S.ABC thanh hai khdi da dién, tinh thé tich 7 cta khdi da dién chira dinh 4.



SO GIAO DUC VA PAO TAO THANH HOA

PE GIAO LUU HQC SINH GIOI CAP TiNH

TRUONG THPT HAU LOC 4 NAM HOC 2024 — 2025
MON THI: TOAN
Thoi gian: 90 phiit (Khéng ké thoi gian phat dé)
(Pé thi c¢é 06 trang, gom 3 phdin)
M3 dé 101
DAP AN
Phin 1:
Cau 1 2 3 4 5 6 7 8 9 10
Chon A B D A D D C B B C
Cau 11 12 13 14 15 16 17 18 19 20
Chon D A C A B D C A B A
Phin 2
Cau 1:
a) Sai b) Sai | ¢) Piing d) Piing
Cau 2:
a) Sai b) biling ¢) Dung d) Ping
Cau 3
a) Dung b) Sai ¢) Sai d) Sai
Cau 4:
a) Ding b) Sai ‘ ¢) Sai d) Sai
Cau s:
a) Sai b) Sai ‘ ¢) Sai d) Dung
Cau 6
a) Sai b) Sai ¢)Dung d) Ping
Phin 3:
Cau 1 2 3 4 5 6
Pap an -4 0,07 13 4 17,6 1,04




‘ , HUONG DAN GIAI CHI TIET ’ )
PHAN I (8,0d) Cau trac nghiém nhiéu phwong an lwa chon. Thi sinh trd 101 tir cau 1 dén cau 20. Moi
cau hoi thi sinh chi chon mot phuwong an (0,4d/cdu).

Caul. Tam giic vudng co dién tich 16n nhét 1a bao nhiéu néu tong cia mot canh gbc vudng va canh

huyén bang hang sb a(a >0)?

2 2 2 2
AL B.% . c.2e D%
633 9 9 33
Loi giai

. ~ a X
Canh goc vuong x,0< x < 5; canh huyén: a—x

Canh goc vudng con lai 1a: /(a —x)* —x*

-3
Dién tich tam giac S(x)= lx\/a2 —2ax. S'(x)= M; S'x)=0<x .
2 2Ja® —2ax 3
Béng bién thién:
a a
S'(x) + 0 _

a
S(x) —=

2
Tam giac c6 dién tich 10n nhét bang 66\1/5 khi canh goc vuong %, canh huyén 2?61.

Cau2. Cho ti diéen ABCD. Goi M,N 1a cac diém trén AD va BC thoa AM =2MD va BN =2NC.
Biét ring MN = xAB+ yD_(f , khi @6 x—y bing

AL B. —L. c. 2 p. -2,
3 3 3 3
Loi giai
..H'.
@
Pe .
_ e
B
Q
@

Ta co: W:W#E#E’v



Cau 3:

Cau 4.

—_— — —  —

MN =MD +DC+CN — 2MN =2MD+2DC +2CN

Cong vé theo vé ta co: 3MN = AB+2DC = MN =%E+%FC, suy ra chon B.

Trong khong gian véi hé toa dd Oxyz, cho S(1;2;3) va cdc diém 4, B, C thude cac truc Ox,
Oy, Oz sao cho hinh chop S.4BC c¢6 cac canh S4, SB, SC do6i mdt vuong goc voi nhau. Tinh

thé tich khéi chép S.ABC.
343 p. 343 c. 343 p, 343

A 222 iy iy iy
6 18 12 = 36
Loi giai
A(a;0;0), B(0;5;0),C(0;0;c).
SA=(a-1,-2;-3); SB=(-1;b-2;-3); SC =(-1;-2;¢-3).
Vi S4, SB, SC d6i mdt vudng goc nén

SA L SB SA.SB=0 a+2b=14 a=T
SBLSC<{SBSC=0{2b+3c=14c b:%.
SiLSC |sdsc=0 |a+3c=14 :
‘73
Do S4, SB, SC d6i mot vudng goc, nén: V. =%SA.SB.SC=%.7%%=%.

Do quang duong (km) tr nha t61 noi lam viée ctia 40 cong nhan mdt nha may ghi lai nhu sau:
354564781011111012 131512 1417 16 12 18 19 20 20 21 23 24 24 25
26 27 28 30 31 32 32 33 35 34 35

Ghép nhom day s6 liéu trén thanh cac khoang c6 d6 rong bang nhau, khoang dau tién 1a [0;6) )
S6 trung binh va sb trung vi ciia mau sb lidu ghép nhom lan luot 1a

A. x=18,75M,=18. B.x=18M =18,75. C. x=M, =18, D. x=M, =18,75.

Loi giai
Nhém Tén s6 Gia tri dai dién
[0;6) 5 3
[6:12) 7 9
[12;18) 8 15
[18;24) 6 21
[24:30) 6 27
[30;36) 8 33
n=40
S trung binh ctia mau s6 lidu ghép nhom 1a
— 53+79+8.15+6.21+6.27+8.33
X = =18,75

40



Cau 6.

Cau 7.

20-12

S trung vi ctia mau s liéu ghép nhom la: M, =12+ 6=18(km)
Cho sin2a:—¥. Tinh P=sin*a+cos*a .
121 1 161 41
. —. B. —. C.—. D. —.
81 81 81 81
Loi giai
Ta co:
. 4 4 .2 2 2 )2 .2 2 \? .2 2 1., 41
P=sin"a+cos az(sm a) +(cos a) :(sm a+cos a) —2sin“a.cos"a=1-—sin"2a =—.
2 81

Mot top khéng qua 19 hoc sinh c¢6 nhiém vu xép 140 chiéc ghé nhua thanh cac chong. Nhan
viéc nay ho di nghi ra tro choi “lwe si”, thé 16 nhu sau: Mdi nguoi béc mot 14 tham trong d6 co
mot 14 tham “lwe si”, ngudi bdc phai thaim “lwe si” 1a nguoi duy nhéat 1am cong viéc xép ghé.
Nhimng nguoi con lai, mdi nguoi lay mot chiée ghé trong s6 140 chiéc néu trén dé ngdi quan sat.
Véi s6 ghé con lai, chang luc si di xép thanh cac chong thoa man: Chong thir nhat co 1 chiée
ghé, tir chong thir hai tré di mdi chong nhiéu hon chdng lién trudc 1 chiée ghé. Tinh s6 chong
ghé ma chang lyc si xép duoc.
A. 19. B. 18. C.17. D. 16.

Loi giai
Gia str u, 1a s6 ghé ctia chong thir 1, m 1a s6 hoc sinh. Diéu kién: n,me Z*,m < 20.
D@ thdy (u,) 1a mot cap s6 cong c6 u, =1 va cong saila d =1.
Ta 6 M+(m—l)=l40.

n (1 + n)
2
Do m <20 nén ta can phai c6 n* +n—242>0. Két hop voi n 13 sb nguyén duong, ta tim duoc

ne{l6;17;18;....} .

Thir lai:
+ Voi n =16, thay vao (*) ta dugc m =5 . Théa min bai toan.

Tac la m =141— (*).

+V6i n>17, thay vao (*) ta duge m <0 . Khong thoéa man bai toan.
Tom lai, s6 chong ghé da xép duoc 13 16.
Cho ham s6 f (x)lién tuc trén R va cé dd thi nhu hinh v&.
¥
4




Hoi 6 thi ham 6y = | (x)— 2|~ x| cdt truc hoanh tai bao nhiéu diém?

A4, B. 2. C.6. D. 0.
Loi giai

Phuong trinh hoanh dé giao diém‘ f(x)- 2‘ =|x e {]f‘
v

4

Két hop db thi ta thdy hé phuong trinh ¢6 6 nghiém phan biét.

Suy ra dd thi ham s6 y =|  (x)—2|—|x]| cat truc hoanh tai 6 diém phan biét.

Cho hinh chop S.ABCD c6 tat ca cac canh bén va canh day déu bang a va ABCD la hinh
vubng. Goi M 1a trung diém cua CD. Gia tri SM.CB bang

AL B - c. L p, Y24’
2 - 2 3 2
Loi giai
Do tit ca cac canh ctia hinh chop bang nhau nén hinh chép S.4BCD 14 hinh chop déu
SO 1 (ABCD)
- {AC 1BD

Do M la trung diém cta CD nén ta co:

m@_m%m%@_m, CB=0B-0C=-0D-0C.

Do &"; ﬁ; OD doi mot vudng goc voi nhau nén ta co:

2
a

SMCB=—Loc-Lop=_ocr =&
2 2 2



Cau 9.

Cau 10.

Cau 11.

Trong khong gian voi hé truc toa do Oxyz, cho diém A(1;0;6). Biét rang c6 hai diém M, N
phan biét thudc truc Ox sao cho cac duong thang AM , AN cung tao véi duong thang chua truc
Ox mot gbc 45°. Tong cac hoanh d6 hai diém M, N tim duoc la
A. 4. B. 2. C.1. D. 5.

Loi giai

Goi diém M (a;0;0), N (b;0;0) (a #b) thi trung diém I cia MN 1a 1(“;”;0;0)

Do AAMN c6 AMN = ANM = 45° nén AAMN cantai 4 = AI | Ox
a+b-2 a+b-2
2

Khao sat vé chi€u cao cac mau trang tri tuong da ban cia mét ctra hang nhu sau:

Chiéu cao (mm) | [100;200) | [200;300) | [300;400) | [400;500)

Tacod Al = ;0;—6): 1=0=a+b=2.

S6 lwong 35 30 20 15
Tinh d6 1éch chudn cta mau s6 lidu ghép nhom trén (lam tron dén hang phan muwor).
A. 206. B. 160,1. C. 106,2. D. 260,12.
Loi giai
Ta co:

COmiula n=35+30+20+15=100.

S trung binh ctia mau s6 liéu ghép nhom 1a:
- 35.150+30.250+20.350+15.450

X = 100 =265.

Phuong sai ciia mau so liéu ghép nhom la:

S? = ﬁ[%.lsoz +30.250 +20.350° +15.450° | - 265> =11275.

Do léch chuan cua mau s liéu ghép nhom 1a: S = /11275 ~106,2.

Téng tat ca cac nghiém ctia phuong trinh cos(sinx)=1 trén [0;27] béng

A. 0. B. 7. C.2r. D. 3x.
Loi giai

6



Cau 12.

Cau 13.

Taco x €[0;27] = sinx e[-1;1]
Khi do: cos(sinx)=1<sinx=k27 (keZ) véi -1<k27r<1<k=0.
x=0
Phuong trinh tr¢ thanh sinx=0< x=mr < | x=7 (meZ).
x=2r
Vay tong tat cd céc nghiém clia phuong trinh cos(sinx)=1 trén [0;27] bang 37 .
Biét n 14 s tuy nhién théa man phuong trinh 5° —5 =2cosnx ¢6 2024 nghiém. Tim s nghiém
cua phuong trinh 25" +25" =4+ 2cos2nx.
A. 4048. B. 2024. C. 4047. D. 2025.
Loi giai
25" +257" =4+2cos2nx < 25" +257 -2.5°.5" =2+2cos2nx
5" =57 =2cosnx (1
<:>(5"—5”‘)2:4cosznx<:> 1)
5" =5"=-2cosnx (2)
Khi @6 néu (1) va (2) c6 nghiém chung thi 5* -5 =57 -5 <5 =5 < x=0
Thay x=0 vao (1) ta dugc 5°—5"=2cos0 < 0=2, tirc 1a (1) va (2) khong c6 nghiém
chung.
Mit khéc ta thdy néu X, la nghiém cua (l) thi —x, s€ 1a nghiém cua (2)
Ma (1) c6 2024 nghiém nén (2) cling c6 2024 nghiém.
Vay phuong trinh da cho c6 4048 nghiém.

Biét rang lim [i+%+%+...+4n_l]:£ ,voi a,beN vaphan sé £ téi gian. Tinh a+b.
n>+o\ 4 4 4 4" b b
A. 20, B. 21. C. 22, D. 23.
Loi gidi

Bédé:lim%zo.

n 9 _1 .
Thét vy, v6i n> 2, ta co: 4" =(1+3) zcj32:L):>osis = lim—=0
2 o)
Pit Sn=i+l2+%+ 4n—1
4 4
Ta co:
Sn—lSn=i+iz+i3 i_4n—11 3Sn:——+ I+=+..+ 171 _4n_—11
eI 4 4 Ty 4 )" g
Mat khac:

) 1 1
lim| —— |=——.
( 4j 4



Cau 14.

. 1 4
lim| 1+—+....+ = =_
4! 1 3
1——
4
im P fim ™ fim—L_—o.
4" 4" 4
Do d6:
lim >, :lim(—lj+lim(l+l+....+—l_l j—nm—“”jl .
4 4 4 4" 4n+

<:>§limS :—l+i<:>limS :E.
4 " 4 3 9

n
MBbi luot, ta gieo mot con stic siac (loai 6 mat, can d6i) va mot dong xu (can d6i). Tinh x4c suat
de trong 3 luogt gieo nhu vay, co it nhat mét luot gieo dugce két qua con xuc sac xuat hién mat 1
cham, dong thoi dong xu xuat hién mat sap.

V397 B. 1385 c. 331 p, 1603
— 1728 1728 1728 1728
Loi giai
Chon A

Goi Qz{(x[;yl.):xl. =1,..,6,y, e{S;N},i=1,2,3} 12 bién cb xuét hién trong 3 lan gieo, voi
(x5, )luot gieo thir i con sic sic xuat hién mdt x, chim, dong xu suat hién mit y, véi
x, €{1;2;3;4;5;6} va y, e{S;N}.

Khi gieo 3 l4n, con stc sic va déng xu xuét hién mat bat ki ta co: gieo lan 1 (lﬁn 2 hodc lan 3)
c6 6.2 s6 phan tir cua khong gian mau 1a n(Q)= (6.2)3 =1728. Goi A la bién cb trong 3 luot

gieo it nhat mdt lugt gieo dugc két qua con xuc sac xuat hién mat 1 cham, dong thoi dong xu
xuat hi¢n mat sap. Khi d6 bién c6 4 xdy ra cac kha nang nhu sau:
THI: Goi bién co 4, chi c6 mot 1an gieo két qua con xtc sdac xuat hién mdt 1 cham, dong thoi

dong xu xuét hién mit sép thi 4, c6 sb phan tir 1a n(4,)=1123=363 (do bién c6 (1;S) xuat
hién & mét trong 3 1an gieo c6 C, =3 kha ning xdy ra, hai lan gieo con lai khong xudt hién bién

c0 do moi lan con 11 kha nang xay ra).
TH2: Goi bién cO A4, c¢6 2 lan gieo két qua con xtic sdc xuat hi¢n mat 1 cham, dong thoi dong

xu xuat hién mit sap thi 4, c6 s6 phan tir1a n(4,)=3.11=33 (do 2 trong 3 lan gieo xuat hién
bién ¢6 (1;S) c6 C; =3 kha ning, lan gieo con lai khong xuat hién bién cb d6 c6 11 kha ning

xay ra).
TH3: Goi bién c6 4, ca 3 lan gieo két qua con xtic sac xuat hi¢én mat 1 cham, dong thoi dong xu

xuét hién mat sip thi 4, co s6 phan tir 4 n(A3) =1.
Do do n(A):n(A1)+n(A2)+n(A3):363+33+1:397.

n(A) _ 397
n(Q) 1728
8

Vay x4c suat can tim 1a P (A) =



x*=2mx+3

Cau 15. Tim m dé d6 thi hamsé y = ¢6 2 diém cuc tri 4, B sao cho duong thang 4B

3 +x+2
luén di qua diém E(1;2). Khi do
A. m<-10. B. me(-10;0). C. me(0;8). D. m>8.
Loi giai

Chon B
+) Tép xac dinh D=R.

2_ p— p—
+) Pao ham y':(1+6m)x 14x 24m 3: g(x) _

(3x2+x+2) (3x2+x+2)

+) Ham s6 ¢6 2 diém cuc tri 4, B <> phuong trinh y'=0c6 2 nghiém phan biét
< g(x) = (l + 6m)x2 —14x—-4m—-3=0 c6 2 nghiém phan biét

A’ x) =24m> +22m+52>0
&40f <:>m¢—g.

(xl).
(%)

Ma y'(x)=0=u'(x).v(x)-v'(x)u(x)=0= u(x) = w'(x) .

1+6m=0

<

+) Tung do diém cuc trj thoa mén V=

<
=

2x,—2 2x, -2
Khido y ="y, = 22770
6x, +1 6x, +1
\ LA LA 1o . 2x1—2m+a.g(xl)
Ta dung k¥ thuat thém b6t nhu sau: Tim a sao cho y, = p— = px,+q.
X, +
. A 1A n 1 12
Chon sao cho tir s6 nhan nghiém x = s ta duoc a = 53
12
o , 2xl—2m—£.g(xl) ) 36
Tudotacod y, = =——(6m+1)x, +—m+—,
ox, +1 23 23 23
12
2x, —2m—2—3.g(x2) ’ 2 36
Tuong ty y, = =——(6m+1)x2+—m+—.
6x, +1 23 23 23
Do d6 duong thang d di qua2 diém cuc tri 4, B c6 phuong trinh 14
36
d:y=——(6m+1)x+—m+—.
y (6m+1)x m %

Ma E(;2)ed =>m= —% (thoa man).



2

Céu 16 . Cho hinh chép tam giac déu S.ABC c6 canh SA =a. Dién tich tam giac S4B bang %. Goi P

1a diém thoa man SA =3SP. Trén cic canh SB,SC lan luot léy cac diém M,N khong trung
vé6i cac dinh cua hinh chodp. Gid tri nho nhat cua biéu thuc T = AM + MN + NP bang

a\/g a\/g a2 a\/m
-

A. . B. . C. D. .
3 3 3

Loi giai

Ta c6 di¢n tich tam gidc SAB la:
2
. 1 —— _ —
Sasis = %SA.SB.sin ASB < % =JaasinASB < sin ASB = % & ASB=30".

Ta trai cic mat bén cta hinh chop trén cing moét mit phing.

A

Khi d6 AM +MN + NP> AP .
Dau bang xay ra khi 4,M, N, P thang hang.

Ma ASB =30 = ASP=90".

2
Xét tam giac vuong ASP c6 AP =+/S4> +SP* = faz +% = a/10 )

3

10



Vay gi4 tri nhé nhat cta(AM + MN + NP) bing a\éﬁ .
Cau17. Cho A(1;2;0); B(3;-1;2); C(1;2;2); D(3;-1;1); M e(Oxy). Tim gié tri 16n nhét cta
T=MA2+2MBZ—MC2—%MD4.
A.5. B. 442 . C. 6. D. 2./6.
Loi giai
+)Goi 1(x, 3, :2,) 1a diém thoa man I4+2IB—IC =0 , (1).

XI:xA+2xB—xC XIZI+2.3—1:3
2 2
—  OA+20B- 2y, — (=1)-
+)(1)c>0[:0+0 OC@yl=yA+ Vs yC<:>y1=2+2(1) 2=_1'
2 2 2
ZI:ZA+2ZB—ZC Z[:0+2.2—2:1
2 2
< I(3;-1;1).Suyra I=D.
1

+) Tacd T = MA* +2MB* — MC* —ZMD“

= (M1 +I4) +2(MI +IB) ~(Mi +IC) —%M]“ — oM —%M]“JF(M2 +2IB* ~IC?).

+) AT =(2;-3;1); B =(0;0;-1);CI =(2;-3;-1).Suyra I4* +2IB* —IC* =14+2-14=2
+)Pat MI* =x.Taco T:2x—%x2+2.

+) Goi H 1 hinh chiéu cua I trén (Oxy). Taco MI > IH =1,¥YM €(Oxy).

+) Xét ham s6 y:f(x)z—ix2+2x+2 ,voi xe[l;+).

f'(x)=—%X+2; f(x)=0x=4.

Bang bién thién:
x |1 4 +c0
(%) + 0 -
6

f(x) /
15
4

Vay maxT =6,khi x=4,hay MI =2 va M e(Oxy).
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Cau 18. Cho hai s6 thuc x, y thoa man dong thoi x* + ) =16 , log ,

20041 (y2 +8x + 1) >1. Biét rang ton

tai it nhat mot cdp so thuc (x; ) théa man mx+3y +3m—12=0. Héi c6 tat ca bao nhiéu gié tri
nguyén cta tham sé m thoa man bai toan?
A5, B.6. C.11. D. 10.

Loi gidi
Ta cé: x” +y° 216 suy ra tap hop céc diém ¢ toa d (x;) ndm trén hay phia ngoai dudng
tron (C,):x* +y* =16.
Do (x;»)=(0;0) khong théa man diéu kién dé bai nén x* +2y° +1>1.

Khi d6 log y2+8x+1)21©x2+2y2+13y2+8x+1<:>x2+y2—8x£0 suy ra tap hop

+2y%+1 (
cc diém c6 toa dd (x;y) ndm trong hodc trén dudng tron (C,):x” + y* —8x=0.

Vay tap hop b s6 (x;») théa man dé bai la cac diém ndm trong mién t6 dam.

. Y
‘\m—s: 4) 4, do
K\ o

Nhan xét:
Duong tron (Cl) cit dudng tron (Cz) tai hai diém phan biét A(2; 2\/3),3(2; - 2\/3) ;

Duodng thing A:mx+3y+3m—12=0 ludn di qua diém cb dinh M (-3;4) va c6 hé sb goc

Goi d, la duong thang di qua diém M va B suyra MB = (5;—2\/5—4) nén hé sb goc cua

duong thang d:k, = #; d, 1a tiép tuyén ctia duong tron (C2)di qua M(—3;4) va tiép

xtic voi (C,) tai diém C(4;4) nén h¢ s6 goc cua duong thang d, : k,, =0.

2H3-4 _-m_
5

D¢ tOn tai it nhat mot cap (x;y) thi k, <k, <k, < 3

<12+6J§
<=

= 0<m

12



Do m 14 sb nguyén nén m e {0;1;2;3;4}.
Ciau 19. Cho khdi chép S.ABC c6 AB=4a, BC = 3\/§a,A/I§\C ~45°va SAC =SBC =90°. Sin goc gilra
hai mat phing (S4B),(SBC) bang % . Thé tich khdi chop da cho bang

4\/7 a 2\/§a3 \/§a3

A. . B. . C.V2a’. D.
7 =3 V2a 3

Loi giai

Goi H 1a hinh chiéu cia S 1én (4BC)= SH L (ABC)=> SH L AC ma SA L AC
= AC L (SAH)= AC L HA

Tuong tu, ta c6 HB L BC nén AHBC la ti giac noi tiép dudng tron duong kinh HC .
Xét AABC co

—_— 2
AC* = AB® + BC* =2.4B.BC.cos ABC = (4a)’ +(3v2a) ~2.4a.3v2a.cos 45° =10a".

Ha CK 1 AB=> AKCB vudng can tai K:CK:BC—3*/§“—

22

3a.

Sisc :%AB.CK = %4a.3a =6a’.

Do AHBC 1a tir giac ndi tiép duong tron dudng kinh HC nén ta co:

HC=2R=—AC _ T/E"O =25a.
sin ABC sin45

Do AHBC vudng tai B = HB*> = HC* - BC* = (2\/§a)2 _(3ﬁa)2 —24> = HB=2a.

Ké HE | AB = AHEB vudng cin tai E = HE =115 _ V2a

vz V2

Goi I = HCNAB=1=HCnN(S4B).

13



_ Yewmy _IC_CK _3a_y

d(H’(SAB)) IH HE a
. d(c (s4B)) d(c (s4B)) V2 V2 3a
Taco: sin((S4B),(SBC))=———=——"—=-—=d . ;. =32a—=".
(C.SB) CB 4 (c(s42) 4 2
P
__(C(sB) _ 2 _@a
:d(H,(SAB)) 33 2
Ha HF 1 SE(F € SE)
AB 1 SH a
Do = AB 1 (SHE)=> AB L HF = HF 1 (SAB)= HF =—.
AB | HE 2
2
Ta co: 12: 12+ 12<:> 12: 12_ 12: lz_iz:izQHSz:a_
HF® HS® HE HS® HF® HE (a) a  a 3
2

a3

= SH = .
3

A 1 1
Vay Vs upc :§SAABC'SH 25-6‘12'

a3 B 2\3d°

3 3

Ciu 20 . C6 hai r6 bong riéng biét chi chta hai loai bong Do va Xanh. Biét tong sb bong cta hai 16 1a 24
va 10 nao ciing chtra ca hai mau. Lay ngiu nhién mdi r6 mot qua bong thi xac suét dé dugc ca hai

5 r A \ P 4 5 . , A A 5 . 5 A \ r A 1S
quad bong déu mau Do 1a TR Hoi xé4c suat dé dugc ca hai qua déu mau Xanh c6 thé bang:

A2 B. 2. c. 1 D. ..
29 18 15 15
Loi giai

Goi s0 béng & hai 10 lan luot 13 a,b (a,beN,a>2,b>2).

Goi sébéngDéé’hairé lan luot 1a X,y (x,yeN,le<a,1£y<b).

A X A X+ A A 5 J 1 ’ A R 5 . 5 J A \ 2 12 4 A
Lay ngau nhién moi r6 mdt qua bong thi xac suat d€ dugc ca hai qua bong déu mau Do 1a Enen

ta co: ﬂ:i_
ab 15
a+b=24 (1)
Tur d6 ta co: i .
ab=15k(keN") (2)

Tu (2) ta thiy « hodc b chia hét cho 3 va tir (1) ta cod (a +b) chia hét cho 3 nén suy raca a va
b chia hét cho 3 (*).

T (2) tathdy a hodc b chia hét cho 5 nén két hop (*) tasuy ra a hodc b chia hét cho 15.
Két hop véi (1) tasuyra a =15,b=9 ( hodc ngugc lai).

14



ViAo d 236
ab 15 159 9

Ta c6 3 truong hop xay ra:

Truong hop 1: x =12, y =3 thi x4c suét lay hai qua déu mau xanh la: 36 _2 (loai).

Truong hop 2:  x =6,y =6 thi x4c suét 1ay hai qua déu mau xanh la: % = % (loai).

Truomg hop 3: x =9,y =4 thi xéc suit iy hai qua ddu mau xanh 1a: % - % (nhén).
PHAN II (7.2d). Cu tric nghiém ding sai. Thi sinh tra 10i tir cdu 1 dén ciu 6. Trong mdi ¥ a) , b) , ¢) ,
d) ¢ mdi cau, thi sinh chon dang hodc sai (Chgn dung 1y dwoc 0,12 diém; dung 2 y dwoc 0,3 diém; dung
3y dwoc 0,6 diém; diing 4y dwoc 1,2 diém)
Caul. Chohamsb y=h(x)=f"(x) la ham sb da thirc bac ba va c6 d thi nhu hinh sau:

Cac ménh dé sau day ding hay sai?
a) h (3) =18.

b) Gia tri 16n nhat ctia ham s6 y = f@ cos 2x—§cosxj bang 3.

©) Haim s g(x)= f(x3 + 1)+%x6 +3x* +2025 nghich bién trén khoang (-1;0).

d) Néu £(0)=0 thi s6 diém cuc trj cia ham sé y = |f(x4)—x2| 1a 5.
Loi giai
a) Sai.
Do h(x) ¢6 2 diém cyc tri la x=+1 nén h(x) c6 dang h(x)= k(x3 —3x). Ma
3 . 3
h(1)=-3=k=".Viy h(x)=5(x3 -3x)=h(3)=27.
b) Sai.

, 1 2 2 ) 2 1
Tacd: u=—cos2x——=cOoSX=—C0S" X——COSX——
3 3 3 3 3

1
Do —1<cosx<1 nénsuyra u e{—g;l}.

1
Vay y:h(%cosbc—%cosx]:h(u) voi u e{—a;l}.

15



Tir d6 thi suy ra mlaxh(u):h(—%j<3
L

¢) Dung.

Ta co: g'(x):3x2.f'(x3+l)+9x5+9x2:3x2[f'(x3+1)+3(x3+1)].

Xét: g'(x)=0<3x7| f/(xX* +1)+3(x’ +1) |=0 =0
glx)=0e3 [f (1) esfars ﬂ_ = (2 +1)+3(x +1)=0

Véi x> = 01a nghiém kép.

Nénxét: f'(x* +1)+3(x*+1)=0

bat: X +1=1= f'(¢t)+3t=0< f'(t)=-3r.

V& duong thang: y=-3t.

Dua vao hinh v& ta thdy duong thdng y =3¢ cét do thi ham s6 y = f'(¢) tai 3 diém:

(-1;3),(0;0),(1;-3).

t=-1
Khido: f'(t)=-3t<|1=0 .
t=1
Béng xét dau:
g|f-:>c -1 0 1 +00
gf(ij -0 +0 - 0 +
t<-1 Prl<-1 -3
Do d6: g'(x)<0& f'(t)+3t <0< o)t NEN 2 .
0<t<l |0<x’+1<1 |-1<x<0

Do d6 trén khoang (—1 ; 0) thi hamsb g (x) nghich bién.
d) Dung.
Xét ham s p(x) = f(x“)—x2

= p'(x)=4x3f'(x4)—2x

Cho p'(x)=04x’f'(x*)-2x =0 4x’ (f’(ﬁ)—ij:o

16



x3:0 XZO

)T )50
Giai (1): it £ = x* :%:%; (1):>f'(t)=%.

\ , 1 X R .
Khi v& d6 thi ham s6 y =—= trén cung hé truc toa do v4i d6 thi y = f”(¢) thi hai do thi nay cat
\/— g y y
t

nhau tai mot diém phan biét tai géc phan tu tha 1, goi giao diém nay Ia

x =34t

L>0=>x =t o :
x, =3/t

—00 -yt 0 N +00

(x) - 0+ 0 - 0 +

+m\/0\/+w

Dua vao bang bién thién ta thdy phuong trinh p(x)=0 co 3 nghi¢m phan biét, va c6 2 cuc tri

khong nam trén truc hoanh, do d6 phwong trinh y = | p (x)| ¢6 5 diém cyec tri.

Trong khong gian Oxyz, cho ba diém A(O; O;—l) , B(—l;l;O) , C(l;O;l) .
. 11
a) Diém G(E;E;Oj la trong tam cua tam giac ABC.

b) Khi tir gidc ABCD 1a hinh binh hanh thi OD = J5.
¢) biém H(a;b;c) 1a chan duong cao ké tir Axubng canh BC cla tam gidac ABC. Khi d6
3a+6b+9c=6.
d) Biét diém M (x;y;z) dé biéu thirc 3MA> +2MB* — MC? dat gié tri nho nhat, khi d6
4x-2y+z=-5.
Loi giai
a) Sai.
Toa dg trong tdim G cuia tam giac ABC la

G(0+1—1;0+1+0;—1+30+1j hay G(O;%;O)

3 3

b) Dung.

Goi D(x;y;z). Dé tir gidc ABCD 14 hinh binh hanh thi
-1=1-x

AB=DC=1{1=0~y = D(2;-1;0)= 0D =+/5.
I=1-z

¢) DPung.
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Taco BC =(2;-1;1).

Goi H(x;y;z) 1a chan duong cao ké tir 4 xudng canh BC cua tam gidc ABC .

Suy ra ﬁ=(x+l;y—l;z).

BH cung phuong v6i BC, do d6 x+1=2t;y-1=—t;z=t,suyra HQ2t-1;—t+1;).
Tacd AH =2t —1;—t+1;¢+1).

ELB—C@E-REO@2.(2t—1)—(—z+1)+z+1=o@6t=2@t=%.

Suy ra H(_—l;g;l) nén 3a+6b+9c=6.
333
d) DPung.
AM =(x; ;2 +1) AM2=x2+y2+(z+1)2
M(x;y;z)= W:(x+l;y—l;z):> BMzz(x+1)2+(y—l)2+z2
CM =(x-Ly;z=1)  [CM* =(x—1)" +)* +(z-1)

= 3MA* +2MB* — MC? =3[x2 +y° +(z+1)2}+2[(x+1)2 +(y—1)2 +zz}
-[(x_1)2 4y +(z_1)2}
9

2
= 4x% +4y? +42° +6x—4y+8z+5:(2x+%j +(2y-1)’ +(2z+2)2—32—z.

Dau "=" xay ra <:>x=—i, y:l, z=-1, khi d6 M(—i;l;—lj.

4 2 42
Vay P=4x-2y+z==-3-1-1=-5.
Biéu do sau md ta két qua diéu tra dudng kinh than ctiia mot sd cay xoan dao 8 nam tudi (don vi:
cm) ciia mot gidng cdy xoan dao & hai dia diém A va B; (Két qud lam tron dén chir s6 hang don
vi).

PUONG KiNH CUA CAY XOAN PAO TAI HAI PIA PIEM A VA B

B Khuvuc A ®Khuvuc B

(o]
on
«
=
N
Q on
\O \O
N (o]
(=
N

[50; 55) [55; 60) [60; 65) [65; 70) [70; 75) [75; 80)

I 32
I 22

S s
P 15
2
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a) Khoang bién thién ctia mau sb liéu ghép nhom vé dudng kinh cia cdy xoan dao8 nim tudi &
khu vuc A va B bang nhau.

b) Khoang tr phan vi ciia miu s6 liéu ghép nhom vé dudng kinh cia cdy xoan dao8 nam tudi &
khu vuc B 16n hon khu vuc A;

¢) Tong phuong sai cia mau s liéu ghép nhém vé duong kinh cia cdy xoan dao8nim tudi &
khu vuc A vaB la 126.

d) Dua theo d¢ 1éch chuan ctia mau sb liéu ghép nhom thi cac cdy xoan dao 8 nam tudi & khu
vuc A c6 dudng kinh ddng déu hon khu vyc B.

Loi giai
Ta c6 bang sau
DPuong kinh (cm) [50;55) [55;60) | [60;65) | [65;70) | [70;75) | [75:80)
Gia tri dai dién 52,5 57,5 62,5 67,5 72,5 77,5
Khu vuc A 32 29 30 18 26 15
Khu vuc B 22 38 32 26 20 12
a) Pung

Khoéang bién thién ctia mau sd liéu ghép nhom vé duong kinh ciia cdy xoan dao 8 nim tudi &
khu vyc A 1a 80-50=30 (cm).

Khoang bién thién ctia mau s liéu ghép nhom vé dudng kinh cua cdy xoan dao 8 nim tudi &
khu vuc B 1a 80-50=30 (cm).

Vay khoang bién thién ctia mau s6 liéu ghép nhom vé duong kinh cua cay xoan dao8nim tudi &
khu vuc A va B bang nhau.

b) Sai

Cd mau n=150

GOt x5 x_5x;5..5x,5 12 mau sb liéu géc gém 150 cay xoan dao ¢ khu vuc#A.
Xi35e3 X €[55560) 5 Xgp3.5 X, €[60;65) ;
X105+ X 35 6[70;75) 3 Xiseses Xis0 6[75;80)

Ta cO X x,3%5...5%;, €[50;55); Xop5-03 %109 €[65;70) 5

Tt phan vi thir nhat cia mau s6 liéu goc 1a x, €[55;60). Do do, tir phan vi thu nhat cia mau sb

liéu ghép nhém 1a

150,

4 3245
R S—
O, 9

(60—55)="+—

58
Tt phan vi thit ba ciia mau s6 lidu goc 1a x,,, €[70;75). Do d6, tir phan vi thir ba cia mu s liéu
ghép nhom 1a

3150 0

0,=70+ 3675

75-70) =221

Vay khoang ttr phan vi cia mau s6 liéu ghép nhém vé dudng kinh cia cdy xoan dio8nim tudi &
khu vuc A la
3675 3245
A = — = ~
0=0,-9 5 a3
Goi X3 X,:X,3...;X,5, 12 mAu s6 lidu gbc gom 150 cay xoan dao & khu vuc B;
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Ta €O x5 x,3%55.5%, €[50;55);  Xy5.5% €[55:60) 5 xg5e3 %, €[60565) 5 X553, €[65;70) ;
X119305 X125 €[ 70;75) 3 X,395...3%,50 €[ 75:80)

T phan vi th nhét ctia mau sd lidu géc la x, 6[55;60). Do do, tir phan vi thi nhét cia mau sb
liéu ghép nhém 1a

0, _55+130—_22(60_55)_ﬁ
: 38 76
Tt phan vi thit ba ciia mau s6 liéu gc 1a x,,, €[65;70). Do d9, t& phan vi thir ba ciia mau s6 liéu
ghép nhém 1a

3.150

A s )

4 3585
=65+—F — (70-65)="2"
2 26 ( ) 52

Vay khoang tr phan vi ciia mau so liéu ghép nhém vé duong kinh ctia cdy xoan dao8 nam tudi &

khu vuc B la
3585 4335 2940
A0=0 0= "6 “ a7
Vay khoang tir phan vi ctia miu s6 liéu ghép nhém vé duong kinh ctia cdy xoan dao8 nim tudi &
khu vuc B nhé hon khu vuc A.
¢) Sai
Xét mau sd lidu cua khu vuc A:

12

S trung binh ctia mau sb liéu ghép nhom 1a

x_1= 52,5.32+57,5.29+62,5.30+67,5.18+72,5.26+77,5.15 _ 1897
150 30

Phuong sai ctia mau sb lidéu ghép nhom 14

Sf=I§6(5;5?32+515?29+6&5?30+615218+7L5?26+715215)—(

30 ) 225

1897]2_15404
Xét mau sd lidu cua khu vuce B:
S trung binh ctia mau sb liéu ghép nhom 1a
x—_52,5.22+57,5.38+62,5.32+67,5.26+72,5.20+77,5.12_ 379
= _27

150 6

Phuong sai cia mau so liéu ghép nhom la

2
Sj:-L{5L5?22+515238+615?32+615?26+7L5?20+715212)—[ézgj _2024
150 6 36
Téng phuong sai ctia mau sb liéu ghép nhom vé dudng kinh ciia cdy xoan dao8nim tudi & khu
vuc AvaBla %+ 15404 ~125
36 225
d) Sai

Xét mau so liéu cua khu vuc A:
Do léch chuan ctia mau so liéu ghép nhom la

5= 15404
225

Xét mau so liéu cua khu vuc B:
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Do léch chuan ctia mau so liéu ghép nhom la

s 22,
36

Do §,<S, nén néu so sanh theo do léch chuan thi cac cady xoan dao 8 ndm tudi ¢ khu vuc B co

duong kinh dong déu hon khu vuc A.

x2—2x+l—ﬁx—m‘

Cho phuong trinh 3 (2]x—m|+2) (¥.

a) Diéu kién x4c dinh cua phuong trinh 1a Vxe R

=log ,

x°=2x+43

b) Khi m =0 thi tich cic nghiém ctia phuong trinh bang 4.

¢) Khi m =1 thi phuong trinh c6 bon nghiém.

d) C6 dung 4 gia tri cuia tham s6 m dé phuong trinh (*) c6 dang ba nghiém phén biét.
Loi giai

a) Pung

Vi {xz ~2x+3>0

Vx e R nén diéu kién xac dinh cta phuong trinh 13 Vx e R
2lx—m|+2>0

b

b) Sai
Khi m =0 ta c6 phuong trinh
372 In(2[x]+2)
3% In(x® —2x+3)
377 n(x* —2x+3) =37 (2]x]+2) (1).

3x2 ~2x-+1-2Jx]

=log. .., (2|x| + 2) <

Xétham f(z)=3"Int,+>2 la ham s6 dong bién nén tir phuong trinh (1) suy ra

2 5 x*—2x+1=2x
ox’-2x+3=2x+2 o ¥’ —2x+1=2x| <
x*—2x+1=-2x

x*=2x+1=2x x*—4x+1=0

s <, < xx, =1

x°=2x+1=-2x x“+1=0(VN)

¢) Sai

Khi m =1, ta c6 phuong trinh 3" 23212 _ 1n(22|x—1| i 2) .
ln(x —2x+3)

3" In(x” - 2x+3) =37 n(2]x 1]+ 2)

k-1=0 |*7!

o x-2x+1=2x-1|& x=-1
[x—1=2

x=3

d) Sai

X2 —2x+3—(2‘x—m‘+2) _ ln (2 |x - m| + 2)

Phuong trinh (*) tuong duong 3 = .
8 ©) 8 g ln(x2—2x+3)

- 3"2_2’”3,11’1()62 x4+ 3) _ 32\xfm\+2-1n(2|x— m| + 2)

Xétham f (t) =3"Inz,¢>2 1a ham s6 dong bién nén tir phwong trinh
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Cau 5.

5 5 2m=x"—4x+1
=P —2x+3:2|x—m|+2 = —2x+1=2|x—m|c> ,
—2m=-x"-1
S6 nghiém ctia phuong trinh (1) 1a s6 giao diém cia dudng thang y = —2m va 2 do thi

y=x"—4x+lva y=—x" -1

—2m=-3
Tir dd thi suy ra c6 phuong trinh ¢6 3 nghiém phan biét khi | 2m=-2 < m = %, m=1,m :%
—2m=-1

Vay c6 3 gia tri m thi phuong trinh ¢6 3 nghi¢ém phan biét.
Cho hinh chop S.ABCD day la hinh vuong ABCD tam O, S4 1 (ABCD)

a) AC L SB.
b) Biét SA=2a,AB=a va Ila trung diém ctua SD. Khi dé cosin cta goc giita hai mat phing

(AIC) va (SBC)biang g.

¢) Biét khodng cach tir C dén mit phang (SBD) bang 3. Khi d¢ thé tich khdi chép S.4BCD
16n nhit bang 27+/3 .

d) Biét S4=2,5B=3.Goi G 1a trong tm tam gidc ABD. Mt phang () di qua trung diém J
ciia SG cit cac canh S4, SB, SD lan luot tai M, N, P . Khi d6 gia tri nho nhit cta biéu thuc

L + 1 + 1 bz?tngg
SM? SN? SP? 11

Loi giai
a) Sai
Giasat AC L. SB.Ma AC 1L BD.
Dod6 AC L (SBD) = AC L SO (v 1y).

b) Sai
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Do SAD =SOD =90° nén I 14 trung diém ctia SD thi 7 14 tim mit ciu ngoai tiép hinh chép

S.AOD -
Goi H 1a hinh chiéu cua 4 1én SB thi AH J_(SBC) va AH:&—Z—a.

Jas?+s8 5
Khi do ((ACT),(SBC)|=90" ~((4CT), 4H
d(H,(ACI)) d(D,(ACI))

:cosa:sin(m)= T = o )

Goi K 1a trung diém cua ADthi IK L (ABCD) valIK=a.

Goi E,F lan luot 12 hinh chiéu ciia K 1én AC,IE thi KF L(ACI).

Ta cé = ! + ! = 16 + ! :i:KF:E.
KF*> KE* KI* BD* KI* d° 3
d(D,(ACI 2d(K,(ACI
Do d6 cosa = ( J )): ( 3 ))=2'KF=£.

AH AH AH 3
¢) Sai

Pat AB=AD=x;SA=y.Khidd V, .., = %xz .
Vi AB, AC, AS d6i mot vudng goc nén

1_ ! _ ! LR N I
9 d*[C(SBD)| d’[4,(SBD)] x* x* ' T\x'y¥

Suy ra x2y281\/§——>VSABCD =%x2y227\/§.
d) Dung
Do G la trong tAm AABD—)Ez%(S—A+S—B+S—D)

—SM +—8N +—SP
SP

SM SN

SG — 1S4 o SB
SJ 3\SM SN 6

s S) == —SM+—STV+‘;—Z;S—PJ<:>§=1(SA— 5B Sy SD_).

Do J, M, N, P d(k)ngphéngnénl S—A+S—B+S—D =1
6\SM SN SP

Ap dung BPT Bunhiacopxki, ta c6

SA SB SD
_ _+_—

+ =6.
SM SN SP
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Cau 6.

2
12+ 12+ 12 (SA2+SBZ+SD2)2 54, 58, 5D
SM* SN° SP SM SN SP
36 18
Suyra 7> =—.
Y SA*> +SB*> +SD* 11
Mot hop dung 100 tdm thé danh s6 tir 1 dén 100. Chon tir hop ra bon thé.

. 1 . . \ P 4
a) Xéc sudt cua bien co 4 : “Chon duoc bon thé déu ghi s6 chin” 1a P(4) = %
4 s A A A 9 r ror A 9 s A2 \ 1
b) Xac suat cua bién co B : “Chon dugc bon thé trong d6 co it nhat 2 thé ghi so 1€ 1a P (B) = 3
J A 5 + A A G A , A . A 2 1 A A T 99 12 16()1
¢) Xac suat cua bien co C “Tong cac so ghi trén 4 thé 1a mét so chan” 1a P(C) = 200

d) Xac suat ctia bién D “Téng lap phuong ciia bon s6 chia hét cho 47 1a 0,28 (két qua lam tron
dén hang phan trdam).
Loi giai
Chon tir hop ra bon thé, khong gian mau ¢ s phan tir 13 (Q) =C,.
Trong 100 thé c6 50 thé ghi s6 chdn va 50 thé ghi s6 1é.
a) Sai

Taco n(4)=Cy,.

Xac sudt cua bién cd 4 1a P(4)= n(4) = ij" _ 188 . Viy a) sai.
n(Q) Cy, 3201
b) Sai
Dé bién ¢ B xay ra ta lam phan bi: C6 2 TH: ¢6 1 s6 1¢ va khong c6 s6 1¢é nio.
Ta c6 n(B)=Cyy,—C3.Cs, — Cs, .
_n(B) 2213

Xéc suét clia bién c¢6 B 1a P(B)= oT = agpp - Vay b) sai.
100

¢) bing

Pé bién ¢6 C xay ra co 3 TH sau:

TH1: ca 4 s6 chan, TH2: 2 s6 chin, 2 s6 1¢, TH3: ca 4 s6 1

n(C)  Ci+CL.CL+Cs 1601
n(Q) C, 3201

X4c sut cta bién cb C 1a P(C ) =

d) Pung
Nhan xét:
Néu n =4k thi n’:4, n=4k+1 thi n’ chia 4 du 1, n=4k+2 thi n’ chia hét cho 4, n =4k +3
thi n*chia 4 du 3 (n,keN").

Trong 100 thé c6 50 thé chia 4 du 0 hoac 2, s6 thé chia 4 du 1 1a 25, chia 4 du 3 13 25.

G+ G+ G +Cy.Chs +C2.25.25

X4c sudt can tinh la: P(D) -
CIOO

~ 0,28

PHAN III (4,8d). Ciu tric nghiém tra 10i ngin. Thi sinh tra 10i tir cau 1 dén cau 6 (trd loi diing 1 cdu
duoc 0,8d)
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Cau 1.

Cau 2:

Cho ham s6 y = x—? ¢ @6 thi (C). Biét rang trén (C) c6 nhitng diém ma tiép tuyén cua do
X+

thi tai mdi diém d6 cit cac duong tiém cén cua (C) tai2 diém phan biét 4, B sao cho tam giac
r ’ ’ \ \ s Lt A M 5 A ’ ’ \ \ A gt A \ . < A
IAB c6 ban kinh dudng tron ngoai tiép bang 5 lan ban kinh duong tron ndi tiép (/ 1a giao diém
2 dudng tiém can). Tinh tong hoanh d¢ cua tt ca nhiing diém d6?
Loi giai
Tra loi: 4

3x x?—4x, -2
+ :

Tiép tuyén tai diém bat ky M (x,.7,)e(C) batky co dang A:y = . .
(xo +1) (xo +1)

Giao diém hai tiém can 1a I(-11).

. : R ’ RPN A , \ A A X \ x, =5 \
Giao diém cua A véi tiém can ding va tiém can ngang lan luot 1a A(—l; “ ] va

A(2x, +1;1)

Khi dé 14=—>—,

_ \/(x0+1)2+ﬁ

Dién tich tam giac /4B la

2
S:pr:% < 4pRr =IA.IB.AB < szz —12AB<:>% 48

= \/(xo P14 o i1)2 ( 03 \/(xo 1y +ﬁ} 15

Dt 1 =|x, +1| +%, t > 2+/3 , phuong trinh trén tro thanh
X +

o

\/t2—6(t+\/t2—6)=15<:>6 26 =15(t—\/t2—6)<:>7 26 =51<:>t=%

p=3AB < AB.p=30.

Giai phuong trinh _—5 .

(31

MGéi lugt, ta gieo mot con xlic xic (loal 6 mit, can d6i) va mot déng xu (can d01) Tinh x4c suét
dé trong 3 luot gleo nhu vay, co it nhét hai luot gieo duoc ket qua con XUc sac xut hién mat 1
cham, dong thoi dong xu xuét hién mat ngtra hodc con xuc sic xuat hién mat 6 chim va dong xu
xudt hién mat sap (lam tron két qua dén hang phan tram).

Loi giai

o

; ta dugc cac nghiém x =1,x, =-3,x, =

_3
X, +1|

L
2’
Suy ra ¢6 4 diém thoa man yéu cau bai toan M, (l;;j ,M, (—3; j ( )

Téng hoanh d6 cta 4 diém 1a —4.

Tra loi: 0,07

Goi Q:{(xi;yl.):xi =1,..,6,y, e{S;N},i=1,2,3} 1a bién cb xuat hién trong 3 lan gieo, voi

(x;;3,) luot gieo thir i con sfic sic xuat hién mat x; cham, dong xu suat hi¢n mat y, véi
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x, €{1;2;3;4;5;6} va y, e{S;N}.
Khi gieo 3 1an, con stic sic va dong xu xuat hién mat bat ki ta c6: gieo 1an 1 (lan 2 hodc lan 3)
c6 6.2 s phan tir clia khong gian mu 1a n(Q)=(6. 2)3 =1728.

Goi A4 13 bién cb “Trong 3 lu0’t gieo it nhat hai luot gieo dugc ket qua con Xuc sdc xuat hién mat
1 cham dong thot dong xu xuat hién mit ngira hodc con xuc sic xudt hién mat 6 chim va dong
xu xuat hién mat sap”.

TH1: Gieo duoc 1 lén xuét hién mat 1 chim, d@)ng thoi déng xu xut hién mit ngua hodc con

, L £, 1A - £ v A £, 1A A s o £, 1+ 1 (1
xuc sac xuat hi¢n mdt 6 cham va dong xu xuat hi€n mat sap co6 xac suat la: 2C;E(£j

TH2: Khong gieo dugc cai ndo ¢ xac suit la: (%T
Vay xé4c suit can tinh la: 1—2.C§.%.(%) ng = % ~0,07.
Cho phuong trinh ln(ll—x)—log(x2 —4x—m)—x+ m=0. Hoi co tat ci bao nhiéu gia tri
nguyén cta tham sé m dé phuong trinh da cho c6 nghiém thuc x [2;8]?
Loi giai
Tra loi: 13
Diéu kién: x> —4dx-m>0m<x’—4x =>m<32.
Xétham sé f(x) = ln(ll—x)—log(x2 —4x—m)—x+m , ta co:
*TH1: X’ —4x-m>0,Vxe[2;8] @ m<—4.,

1 2x—4
11-x (¥ —4x—m)In10
Suy ra f (x) nghich bién trén [2;8].

Khi d6: PT f(x)=0 c6 nghiém thudc [2;8] khi va chi khi
£(2)>0 (2In3-log(-m—4)+m—-2>0
{f(S)SO g {1n3—10g(—m+32)+m—8£0
(vivoi m<-5 thi 2In3-log(-m—4)+m—-2<0).
*TH2: -4<m<32.
Khi d6: x> —4x-m >0 x> x,, Vi x, =2+~/m+4.
Xét f(x) trén nira khoang (x,;8], ta co:

1 2x—4
1-x (x—4x-m)n10
Suyra f(x) nghich bién trén (x,;8].

fi(x)=- ~1<0,Vxe[2;8].

oSmed

f(x)=- —1<0,Vx e(x,;8]

Bang bién thién ctia f(x):
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f'(@)
(8

Véi lim f(x)=a>0 va f(8)=In3-log(-m+32)+m-8.

Tir bang bién thién suy ra phuong trinh da cho c6 nghiém trén nira khoang (x,;8] khi f(8)<0.
Ta lai c6: g(m)=In3—log(-m+32)+m—8 dong bién trén [-4;32); g(8) <0 va g(9)>0.

Do d6, tir g(m)<0 va meZ suy ra me{-4;-3;...;7;8}.

Trong khong gian Oxyz (don vi do dai trén cac truc 1a kildmét), mot tram thu phat song di¢n
thoai di dong co dau thu dat tai diém 7 (1; 2;2) biét réng ban kinh phu song cua tram 1a 3 km .
Hai nguoi sir dung dién thoai 1an luot tai M (4;-4;2) va N(6;0;6). Goi E(a;b;c)la mot diem
thudc ranh giéi ving phu séng cua tram sao cho tong khoang cach tir £ dén vitri M va N 16n
nhat. Tinh T=a+b+c.

Loi giai

Tra loi: 4

Xét mat cAu (S) c6 tim 1(1;2;2) ,bankinh R=3.Taco IM =IN = 3\/§ > R nén ca hai diém

M,N déundm ngoai mit cau (S). Goi H la trung diém cia MN suy ra H(5;-2;4) va

_EM’+EN* MN’
2 4

EH’

MN?

Taco (EM +EN) <2(EM’ +EN2):2(2EH2 + ]:4EH2+MN2.

Khi d6 (EM +EN) 16n nhat khi EH 16n nhét. Diéu kién can d¢ EH 16n nhat 1a E 1a giao diém
ctia [H v6imitcau (S)
Taco IH = (4;-4;2). Vi IE, IH nguge huéng nén [E = kIH = (2k;=2k;k),k <0

Suy ra E(l+2k;2—2k;2+k)
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Laido IE=R=3 nén (21?)2 +(—21)2 +1°=9 =r=—_1.

Suy raE(-1;4;1). VAy T=a+b+c=4.

Nguoi ta xdy dung mét cay cau vuot giao théng hinh parabol ndi hai diém c6 khoang cach 1a
400m . Do dbc cia mit cdu khong vuot qua 10° (49 dde tai mot diém duoc xé4c dinh boi goc

gitta phuong tiép xtic voi mit cau va phuong ngang). Chiéu cao 16n nhét gi6i han tir dinh cau
dén mat duong bang bao nhiéu mét (Iam tron két qud dén hang phan chuc)?

Tra loi: 17,6

{ B
Chon hé truc toa @ nhu hinh v€, sao cho dinh clu 1a géc toa d6 va mat cit ctia cay cAu c6 hinh
dang parabol y = —ax® (v6i a 1a hing sb duong).

Hé sb goc cua tiép tuyén cua parabol bang k = y'(xo) =—2ax,,—200 < x, <200.
Heé sb goc xac dinh d6 dbc ctia mat cau (d6 doc dwong) 13 | k |=2a | x |< 4004 .

Vi d6 doc cua mat cau khong vuot qua 10 nén ta co:

4000 < tan 10" < a s HHBLIE
10000

Chiéu cao gi6i han tir dinh cau dén mat duong 13 doan OI , ciing chinh 14 d6 16n caa tung do
diém B khi a dat gia tri 16n nhat.

Do do, OI =|-a.200°| =17,6(m).

Vay chiéu cao gidi han tir dinh cau dén mat duong 1a 17,6m .

Cho hinh chép déu S.4BC cé canh day bang 2 va canh bén bang 3. Goi M 1a diém thay ddi
trén canh AB, (P) 1a mit phang di qua M , dong thoi song song v6i SA va BC, (H) 1a thiét
dién cta hinh chép cét boi (P). Khi M di chuyén dén vi tri dé (H) 1a hinh thoi thi (P) chia
khdi chop S.ABC thanh hai khdi da dién, tinh thé tich ¥ cta khéi da dién chia dinh A .
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Tra loi: 1,04

S

M

Trong (SAB): v€ MD//SA v6i D € SB. Trong (ABC): vé ME//BC vo6i Ee€ AC.
Trong (SAC): vé EF//SA véi F e SC.

Khi d6 thiét dién tao boi (P) vé6i khoi chop S.4BC 1a hinh binh hanh MDFE .
Hinh binh hanh MDFE 14 hinh thoi khi MD = ME .
Détx:BMz%:ﬁz@zijﬁzizMD:?’_x
B4 2 S4 2 3 2

x AM 2-x ME 2-x ME 2-x
—_ > = f— = s =
2 4B 2 T BC 2 2

4 BM 2
2-x=>x=—= =—

Dong thoi ta c6 MB _

=>ME=2—x.

MéMDzME:>3—x= —_—=—
2 BA 5

Ta can tinh V,, ., . Dung hinh lang tru ABC.SGH nhu hinh v&.

Trong (SABG) :Goi P=MDnNSG. Trong (SACH) cgoi T=EFNSH .

4 S 37 _ 9 9
A/‘ij-:” = —AME _ (g] = by =V ve.ser = EVLT :

Pong thoi ta co:

Tacd

S ABC

V. 1({ AS MD EF 1 2 2 3 39 27
pe (i e 731453 )3 e =St = gt
AME.SPT
., 81
Lai oV, =3V 450 = Venipre = EVS.ABc-
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Mata coV, - = %SABC d(S;(4BC))=
Vaynén Ve = % ~1,04.

W | —
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Xem thém: PE THI HSG TOAN 12
https://toanmath.com/de-thi-hsg-toan-12
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