SO GIAO DUC VA PAO TAO KY THI KHAO SAT HSG GIOI
PHONG GD VA PAO TAO NAM HQC 2023-2024

— MON THI: TOAN
PESO 4 Thoi gian: 150 phut(Khong tinh thoi gian giao dé)

PHAN I. PHAN TRAC NGHIEM (6 diém)

. C=2(a+p")-3a+p
Caul: Cho @+b=1 Tinn gia tri cta biéu thirc: ( )-3( )

A. 1. B. -1. C. -4. D. 4.
— . —_— } w}

Cau2: Cho XtY=9x/=14 1 p x +y

A. -351. B. 351 C.27 D. -27

4 - n 15 . , 4 .n
Cau3: Tim s tunhién 7 d& ~*¥ Y chia hét cho /¥ ¥
| 5.7 4+ &l [ 4.2

NS g "€l5 c "EILLR4S o onei4s)
Cau4: Da thuc / (x) =4 +ar+b chia hét cho cac da thue *~ Zix+l Tinh 24 - 3b.

A.0 B.4 C.8 D. 12
Cau 5:  Gi4 tri 16n nhét cua céac biéu thirc € =~ x° +4x +2020 béng

A. 2020 B. -2022 C. 2024 D. -2024
Cau 6:  Gi4 tri nho nhét ctia biéu thie: 4 =a - 2a” + 3a’ - 4a+5

A.2 B. 3 C.4 D.5

— 1 N A —7
Cau7: Co6 bao nhiéu gia tri cia * thod man (r-1) +(r+3) =82
AL B. 2. C.3. D. 4.

Ciu8: Cho da thic f (¥) =ax” +bx+c

Xéc dinh cac hé sd a,b,c g SO) =2 (1) =T2f(-2) =14

A @=2b=3c=2 g, @ =-Lb=06c=2

c. a=lkb=-0c=2 p. @ ="2b=3c=2
Cau9: Tim a’bsao cho flx)=x'-x"y- x"y? +axy’ +hy’ ig(x) =x* - 2xp +3)°

A, a=1:b=6 B. a=:h=-6

c. a=T:b=-06 p. @ =-T:b =6

Cau 10: Cho tur giac ABCD ¢4 O 13 giao diém céc tia phan giic cia cac goc C va D. S do
BOD pig A =120".8 =90,

A5 B. 85", C. 95, . 105",
, ) AD zlAC
Cau 11:9 Tam gidc ABC c6 dién tich 30m* | Pidm D trén canh AC sao cho 3 .GoiE la
trung diém cua AB. Tinh di¢n tich tir giac BEDC?
A. 25m2_ B. 20m2.
C. 15m2_ D. lOmz‘
CAu 12: Gieo ba con stc sic. Xac suit dé s6 chdm xudt hién trén ba con stc sic nhu nhau 13?
12 1 6 3
A, 216 B. 216 C. 216 D. 216

PHAN IL. PHAN TU LUAN (14 diém)
Cau L. (2 diém)



a) Phan tich da thirc sau thanh nhan tr: x® +2023x7 +2022x +2023.
b) Cho céc s thuc a, b’cth()a man @b =1 Chting minh rang:
a b c

+ + =1
abta+1 bc+b+]1 ac+c+l
Cau IL. (4 diém)

2) Giai phuong trinh: (- 1) +(Ge+2) =(Qx+1)

b) Tim hai sd a; b thoa mén cac ding thic sau: a’ +8b" =12 vy a +2ab’ +12b =0
Cau III. (3 diém)

a) Mot doan hoc sinh di cim trai bang 6 t6. Néu mdi 6 t6 chd 22 ngudi thi thira 1 nguoi. Néu
b6t di 16 t6 thi co thé phan phi déu tat ca cac hoc sinh 1én cac 6 to con lai. Hoi c6 bao nhiéu hoc sinh
di cdm trai va c6 bao nhiéu 6 t6? Biét rang mdi 6 to chi chd khong qua 30 nguoi.

b) Tim sb tu nhién n sao cho n + 12 van— 11 déu 13 sb chinh phuong.
Cau IV. (6 diém)

Cho A4BC vuong tai 4, duong cao 4H . Goi £+ 1an Iuot 1a hinh chiéu cia H trén 4B
va AC Goi I 1a giao diém cua BF va CE

a) Chirng minh EB.FC =EH.FH

b) Ching minh 1B.IF =IC.IE

1
- M,N ;2 .2 ) Sr.lxl-'u :;S VB
¢) Goi """ lan luot la trung diém cua BH va HC  Chiing minh < .
Cau IV. (1 diém)
X V 7

;220 '
» Vs . Tim gia tri nhé nhat cua biéu thic: ye

Cho ) Y.
HET oo,

Ho 1én hoc Sinh: ........oooveeiieeeeee ) - S6 bdo danh: ...



‘ ‘ , HUONG DAN CHAM VA PAP AN
PHAN L. PHAN TRAC NGHIEM (6 diém)
BANG DAP AN

1.B 2.A 3.D 4.A 5.C 6.B 7.B 8.B 9.C 10.D
11.A 12.C
. C=2(a"+p')- 3la*+¥
Caul: Cho @+b=1 Tinn gid tri cta biéu thirc: ( )-3( )
A. 1. B. -1. C. 4. D. 4.
Giai
Taed C =2(a+b*)- 3(& +p?) =2(a+ b)(& - ab+1)- 3(& +b?)
a co:
:2(6‘2 - ab+ bz)— 3(52 + bz)
=2(a +b?)- 2ab- 3(& + ) =- (& + - 2ab) =- (a+b)’ =-1
Dép 4n can chon 1a. B.
3, .3
Cau2: Cho x+y=9, xy=14, Tinh * ty
A. 351. B. -351 C.27 D. -27
Giai
Tacs. © *V =(r+ ) - 3y (x+ 1) =9 - 3.14.9 =351
Dap an can chon 1a.  A.
’ , n_>5 , 4 _n
Chu3: Tim sb twnhién 7 dé ~4¥ Y chia hétcho '~ ¥
[1.9.7. 4- & [4.5]
A "€ O c nelL2x4s o one4s)
Giai
-4x"y 1Ty = —xT
Ta co

9 n_>5 , 4 _n
Pé ~4X )V chiahétcho /XY thi 7420 y3 5-n=0
[ 4.5l
Suy ra 4 =1 =5 Do nE€N pep n€| 45 .
Dap 4n can chon la.  D.

Cau4: Da thuc / (x) =4 +ax+b

A.0 B. 4 C.8 D. 12
Giai
Ta c6: Da thuc ] (x) =4x" +ax+b chia hét cho cac da thie ¥~ 22X +1 pap.
(2)=0=32+2a+b =0 0
(-1)=0= -4- a+b=0
— 1y =

Tir (1) va (2) ta tim duge ¢ = 120 =-8
Vay 2a- 3b =0.
Dép 4n can chon 1a.  A.
Cau5:  Gia tri 16n nhit cua cac biéu thae € == ¥ +4x+2020 p3n,

A. 2020 B. -2022 C. 2024 D. -2024

Giai

Tace. C =¥ +4r+2020 = (¥ - 4x+4)+2024

chia hét cho cac da thue ¥~ 22X+ 1. pjpp 2a- 3b.




= (x—2) +2024

(v_2Y)
Vi (x—2) EDV(')i Yy

o C=-(x-2) +2024 <2024
Nén

DAu “=" xay ra khi va chi khi ¥ —2 =0+ x =2
Vay MaX‘C =2024
Pap ancanchonla. C.
CAu 6:  Gié tri nho nhét ctia biéu thie: 4 =a” - 2a” +3a” - 4a+5
A.2 B.3 C.4 D.5
Giai

CA=a(a*+2)- 2a(a® +2)+ (@@ +2)+3 (& +2)(a*- 2a+1)+3 =3
Ta co: =

Dau bang khi a=1
Véay Min A =3
Pap an can chon la. B.

- ; . ¥ —27
Cau7: Co6 bao nhiéu gia tri cua ¥ thoda man (- 1) +(r+3) =82
AL B. 2. C.3. D. 4.
Giai
, = r 2. 95 — 2 _
pat ¥ =X *1 thi phuong trinh da cho thanh *~ * 2%~ 23=0 Gisi duge ¥~ =1 (chon);
y'=-25 (loai)

2 _ 0y —
vai ¥ =1 gai duge ¥ =0ix =-2 ’
. s = _ 20|
Vay tap nghiém cua phuong trinh da cho 1a L=
Pap an can chon la. B.
Cau 8: Cho da thuc flx)=ax” +bx+c . X4c dinh cac hé sb a,b,c biét
S0) =2 f(1)=T:/(-2)=-14
A.ﬂ:lfh:?&.ffzg. B.ﬂ:—lg.’):ﬁ;CZE.C.ﬂ:||.j|'5:—f:|.jc:3. D.

r?:—ljb:}.jc:z_
Vi f0)y=2= aF +b0+c=2= ¢ =2
f)=7= al> +bl+c=T= a+h+c=T= a+h=5 0

f(-2)=-14= a(-2) +b(-2)+c =-14= 4a- 2b+c =-14= 2a- b =-8

Tir (1) va (2) suy ra ¢ = 10 =6,
Pap an can chon la. B.
Cau9: Tim %?sa0 cho / (¥} =x' - xy- 2yt eaxy +hy ig(x) =x7 - 2xp +3)°

)

A.azl;bzﬁ- B. a=:bh=-6
C.ﬂ:‘?lb:'ﬁ D.az-?;bzt‘:
Giai
Thyc hién phép chia ta duoc: flx)=g(x)(x" +xy- 2y )+ (a- T)xy" +(b+0)y"
(a-T7=0 [a=T7
== ==
b+6 =0 h=-0

DE phép chia hét thi du phai bing 0 | -
Pap ancanchon la. C.



Cau 10: Cho tr giac ABCD ¢4 O 13 giao diém cac tia phan giac cua cac goc C va D.Sé do
BOD ;¢ 4 =120".B =90,
A 75 B. 85" C. 95 . p. 105"
Giai
T gidc ABCD U+B+E+B =360 = 120 +90 +E+ B =360°
S Feboisoc = B +B =(E+P):2=150":2=75
ACOD o €, +D, =75, Bop=180"- (€ +D) — 180°- 75° = 105°

bép 4n can chon la. D.

5 i AD zlAC
Cau 11:7 Tam gidc ABC c¢6 dién tich 30m° . Piém D trén canh AC sao cho 3 .Goi E la
trung diém cua AB. Tinh dién tich tir gidc BEDC?
A. 25m2' B. 20m2_
C. 15m2_ D. lOmZ_
Giai
A
D
E
B C
1 1 -
Soie =Stae =55 =530 =15(n?)
Vi AE =EB pan CAE ~OcBE ~ 5 aEC
2 2
DC=ZAC S8 15 10(n?)
Mit khéc 3 pen ¢ 3 e =

Saene =Segs + S =15+10=25(n?)

Pap an can chon la.  A.
Cau 12: Gieo ba con suc sac. Xac suat dé so cham xuat hién trén ba con suc sac nhu nhau 1a?

12 L 6 3
216 B. 216 C. 216 D. 216
A.
Giai

Goi 4 1a bién c6 ” S6 cham xuét hién trén ba con suc sic nhu nhau” .
Ta co6 6 truong hop xudt hién bién c6 A 1a (L;1;1), (2;2;2), (3;3:3), - (6-66). ’
Véi mdi con stic sic, khi gieo c6 thé xay ra 6 két qua tir 1 cham, 2 cham ., 6 cham. C6 3 con suc
sdc nhu vay s& ¢6 6.6.6=216 két qua co thé xay ra khi gieo ca ba con stc séc.

6

Viy xéac suit can tinh dé bién cb A xay ra 1a: 216
Pap an canchon la. C.

PHAN II. PHAN TU LUAN (14 diém) ]
| CAU | NOI DUNG | PIEM |




Céu I. (2 diém)
a) Phan tich da thic sau thanh nhan tir; * +2023x" +2022x +2023.
b) Cho cac sb thuc a.b 'Cthoa man abc =1, Chting minh rang:
a b c
+ - =
ab+a+l bc+b+1l ac+c+l

a) Phan tich da thurc sau thanh nhan tur.
xf +2023x° +2022x 42023

a) | =(x*- x)+2023x +2023x +2023 1d
=x{x-1){x" +x+1)+2023(x +x+1)
=(x" +x+1)(x" - x+2023).
Doabc =1 pan
a b C
+ +
ab+a+l bc+b+1l ac+c+l
_ abc . b . cb
~abbc+bca+bc bc+b+1l acb+bc+b 1d
b) 1 b bc
= + + :1
bc+b+1 bc+b+1 l+bc+b
Cau II. (4 diém)
3 3 3
a) Giai phuong trinh: (1) +(e+2) =Qx+1)
r > 3 i __ 2 2
b) Tim hai s6 a; b thoa mén céc ding thie sau: * ¥ =65 3 x'y+x” =20
a)bat a =x—1, b=2x+1.c=x+2
Khi d6 a—b+c=0;a3—b3+c3 =0 (1) 1d
s @ - b +0 +3abe_ (am b+ @ 457+ +ab+be- ac)
Kbt hop véi (1) ta duoc 0+3abc =0.(a2 +b>+c* +ab+bc- ac)@ 3abc =0
2) a=0 [x-1=0 |77
e |b=0e 2x+]1 =0 x:-% 1d
c =0 x+2=0 —»
vj 3abc =0 X ="
xX€E {1; - 2;- l}
2
Vay
b) b)
Ta co: y+xyt =20 < 3x y+3x° =060
Ta lai co: X+ )T =65 1d
Suy ra: 4 307y 4307 =125 x4+ =5
Dé dang suy ra: xy=4
x4+ =5 {1 =4 {x =1
—
Suy ra; - =4 V=D pose =4 1d




Vay hai $b (x;y) la (4;1) hoiac (1;4)

Cau III. (3 diém)

a) Mot doan hoc sinh di cim trai bang 6 t6. Néu mdi 6 to chd 22 ngudi thi thira 1 ngudi. Néu bt
di 1 6 t6 thi c6 thé phan phéi déu tit ca cac hoc sinh 1én cac 6 t6 con lai. Hoi ¢ bao nhiéu hoc sinh di
cam trai va c6 bao nhiéu 6 t6? Biét rang mdi 6 t6 chi chd khong qua 30 nguoi.
b) Tim s6 ty nhién n sao chon + 12 van — 11 déu 14 s6 chinh phuong.

o Zangr ar 1 XX EIN,x =2
a) Goi s0 0 t0 luc dau la <(x v22)

s6 hoc sinh di cdm trai s& 1a 22X +1
Theo gia thiét néu sé xe 1aX = 1 thi s6 hoc sinh phan phdi déu cho tat ca cac
Xe.

(yeN,0<y =30)

Khi d6 mdi xe chd ¥ hoc sinh , taco 1d

(x- Dy =22x+l=y 222'1-” =22+ 23
) ) x-1 x-1
vi »VE IN nénX - 1phéli 1a wdc s6 ctia 23, ma 23 nguyén tb nén:
+x-l=le=x=2 gyyra ¥ =22+23 =45 (trai gia thiét)
L x-1=23= x=24 suy ra y=22+1=23<30

Vay 6 t6 1a 24 va sb hoc sinh la 22.24 +1=529 1d

- — e
a) Giastn+12=a vy " 11=b’,(a,be N,a> b)

a- b =n+12- n+11=23=(a+b)(a- b) =23.1 .
Suy ra: , Vi

a+b=a- b>0 1d
‘a+b=23 ‘a=12
== ==
Khi do: @~ b=1 b=11
Vay n=132

n=132

Cau IV. (6 diém)
Cho AMBC yuong tai 4, duong cao AH . Goi £-F 13n lugt 14 hinh chibu caa H trén 4B va

AC  Goi I 1a giao diém cua BF va CE
a) Chirng minh EB.FC =EH.FH

b) Chirng minh 1B.IF =IC.1E |

SMHFE :_S.mc'
¢) Goi M.N lan luot 1a trung diém coa BH va HC Chtrng minh




a)Chirng minh EBFC =EH.FH
+) Xét ABC vy AEBH ¢4
Bac =BEr (=90°)

ABc la goc chung

= ABC — AEBH (g.g)
+) Xét AMBC vy AFHC ¢
Bac =Frc(=90°)

(1)

Acs la goc chung

= MBC- AFHC(gg) ()
Tu(l)va(2)suyra:

AFBH — AFHC

EB EH
—=——= FEB.FC =EH.FH

Suyra: FH FC (dpcm)

1d

0,5d

0,5d

b)

+) Xét tt giac AEHF ¢ Uer =Yrn =Par(=90°)

Suy ra tir giac AEHF 13 hinh chit nhat
Suy ra : Her =WaB (3)

Co - Hep =HuB (cung phu véi goc HMC) 4)
Tu()va(4) = AEF =HCB
+) Xét AABC va AFE ¢4

Bac la goc chung
= Uer =Hca
AB _AC  AB _AF
= = = =
+) Xét AABE vy AACE ¢4
AB _AF
AC  AE (cm trén)
BAF 13 gbc chung
+) Xét ABIE v3 ACIF ¢4

Esr =Pt

0,5d

0,5d

0,5d

0,5d




Bre =Bir

B IE
= —=—= [BJF =IC.IE

Suy ra ABEI = ACFI (gg) IC IF ( dpem)

¢) Goi M, N theo thit tir 13 trung diém ciia BH va HC
I
5-,“,;-,._- :;5.;.%
Chirng minh - .
Ching minh dugc ti gidc MNFE 1a hinh thang vuong
= 5, :%EF[E]‘\-’I +FN) 1d

WNFE
1 1
EM =—BH .FN =—CH
Chiing minh: 2 2
1
= EM +FN :;BC

aa

S e _! suBc=lerBC= Soee =15.-m- 1d
e =3 5 e =55,

CauIV. (1 diém)
Cho™ ¥ 220 Tim gi4 trj nho nhét ciia bidu thuec:
p=—" 4+ Y 4 Z

y+z z+x x+y

Ap dung bat dang thirc Cauchy-Schwarzta co:
x y z x° y? z

P= +—+ = : +

y+z z+x x+y x(y+z) ylz+x) zZ(x+y) 0,5d

3 0,25d
2

+

,j
(x+y+z)°

A=

2{xy+yz+ )

3

Vay MinP= 2 o 0,25d
Déu bang xay ra khi r=y=z,

,j
I o(x+y+zy 3
2 2

3(xy + vz + zx)

Chu y: ) _ o . .
- Cac cach lam khac néu diung van cho diém toi da, diem thanh phan giam khio tw phan chia

trén co s&' tham khao diém thanh phin caa dp an.
- Cac trwong hop khac to cham thong nhat phwong an cham.



