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

— MON THI: TOAN
PE SO 18 Thoi gian: 150 phut(Khong tinh thoi gian giao dé)

PHAN I. PHAN TRAC NGHIEM (6 diém)
Cau 1: Cho @ - 3ab® =5 y3 b~ 3ab =10 Gis trj cira bidu thee € =110- 2022a°- 202273,

A. 10000 B. - 10000 C. 10001 D. - 10001
4= .‘1.'3_‘- yo-z - Jxyz ﬁ
» (c+1) +(y-zY +(c+2)
Cau 2: Rut gon biéu thirc la:
X-y-z xX-y+z x+y-z x+y+z
A, 2 B. 2 . c. 2 . D. 2

: : : 50 x 2 .
Cau 3: SO du trong phép chia da thirc (et 1)(x +3)(x+5)(x+7) 49 cho ¥ +8x+12 14

A. 6. B. 0 .
c 7. D. 8.
Ciud4: Giatri cuaa, b, ¢ sao cho 2x* + ax’+ bx +c chia hét cho x - 2 va chia cho x*- 1 thi du 2x
4 28 - 34 28
a=—.b=2c=— a=——7-:b=-210=—
A. 3 3 B. 3 3
- 34 o] Y A
a :ﬁ_‘ b=2c :f a :ﬁ_‘ b=2c :i
C. 3 3 D. 3
Ciu 5: Tim gia tri nho nhat: A=x" = Zap+0)” - [2x+2y+45
A 4 B. -4 C.3 D. >
4
M="22 . ,
Cau 6: Cho a +4 Tim gia tri cia a dé biéu thirc M dat gié tri 16n nhat.
A. 2 B. -2 C.3 D. 4
Ciu7: Co bao nhiéu gié tri ciia ¥ thoa man y -3y +3-y=0
Al B. 2. C. 3. D. 4.

Cau 8:Gieo dong thoi ba con xuc xac can doi, dong chat. Tinh xac suat cua bién co: “S6 cham xuat
hién trén ca ba con xuc xac nho hon 5”.

210 1 1 209
A. 216 B.2. c.3. D. 216,
Ciu 9: X4c dinh cac hé s6 hitu ti @ va b sao cho f)=x"+ax’ +b chia hét cho £ ()=~ x+] .
Al a=1;b=2 B. a=1h=-2
C. a=-1:bh=-2 p. @ =Lb =l

Céu 10: Cho tam giac 4BC vuong tai 4. Trén canh huyén BC 14y mot diém M . V&
MD L ABME LAC 3 AH 1 BC 8§ do ciia goc DHE 1a.

A. 90" B. 120" C. 100" D. 80



Céu 11:Cho tam gidc 4BC vuong can tai 4, duong cao 4D . Goi M 1a mot diém bat ki trén canh
BC yg ME LAB.MF LAC Tihh 6 do cac goc cua tam giac DEF

E=F=s50"EpF =s0". p. £ =F =40":EpF =100".

B =F=45EpF =90". p. E=F =30":EDpF =120".

Ciu 12:Tim da thirc f(x) biét rang: f(x) chia cho X * 2 qu 10, f(x) chia cho X~ 2 qu 24, f(x) chia

cho X" - 4 duoc throng 1a ~ 3% va con du.

a >

flx)=-5x" + ﬂ.‘r+ 17. flx)=-5x"+ ﬂm - 17.
A. 2 : B. 2

f(x) =5x° +£.‘r+ 17. f(x) =-5x" - £.1'+ 17.
C. 2 : D. 2
PHAN IL. PHAN TU LUAN (14 diém)
Cau 1. (2 diém)
a) Phan tich da thirc sau thanh nhan . ¥ - 0% +11x- 0

x —+|— +_1" l+— +z I—+— =-2
ly oz “lz x) lx

7 A I3 9 ~ H 7T = \

b) Cac s6 ¥V 7 khac 0 théa man ¥ ¥V *+2 =1 3
s s anm

’ <7 P < A 3 = . S L
Tinh gid tri ctia biéu thuc: T =x J -

Cau II. (3 diém)
) =G +x) #4(2 +x)- 12
a) Tim nghiém cua da thac sau. ASY (e +2) +4(x7 +x)

s X0+ 2xp" +12p =0

7 7
< 4 - = 2
xT+8yT =12 4

b) Tim hai s6 x >V thoa mén cac dang thuc sau:
Céu III. (2 diém)

a) Tim cac sO nguyén X, y théa mén 3* -y’ =1
b) Chung minh: V&i moi n l1a s6 tu nhién chan thi biéu thuc: A4=20"+16"-3"-1

chia hét cho 323

ABCD,AB =2 AD.

CaulV. (6 diém)Cho hinh chir nhat Trén canh AD léy diém M, trén canh BC léy

« R . . . « R CH, N 2
diém P sao cho vuong goc voi AC tai H. Goi Q 1a trung diém cua duong thang

MO .
ké qua P song song voi 0 cat AC tai N.
MNP
a)Chung minh tr gidc © 1a hinh binh hanh
: 2 . B .
b)Khi M la trung diém cuia AD. Chting minh 0 vuong goc voi
1 1 1

— +
AR AP 44F°

AP 4 DC tai diém F. Chirng minh rang

¢)Puodng thang
CauIV. (1 diém)
Bai 7. Cho %-0:¢>0

“___.__ 0 ‘ o
CMR: 3a” 420 +¢ 3 +2c+a 3¢ +2a+bh o0la

Ho tén hoc Sinh: ... - SO bdo danh: .........o.........



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

BANG DAP AN
1B 2.A 3B 4.C 5A 6.A 7.C 8D 9D | 10A
11.C | 12A
Chu 1:Cho @ - 3ab® =5 y3 b - 3a°b =10 Gij trj cia bidu thie C =110~ 2022a” - 202257 |5
A, 10000 B. - 10000 . 10001 D. - 10001
Giai
Taes @- 3ab*=5 (@7 3] =25 e g i oganpt = a5

v b - b =10, (B 3] =100 pe goapet 904 = 100
Suy ra @ +b° +3ab* +3a*h* =125
(a*+b?) =125P & +b* =5

Hay
, C= 110 - 2022(a* +#*) = 110 - 2022.5= - 10000

Do do

Pap an can chon la. B.
_ X -y -z -3z
» (.'r+,1'):+(,1'— :):+(.‘r+:):
Cau 2: Rut gon biéu thirc
Giai

Ta co:

-y - 3z =(a- p) #3ay (e p)- 27 - 3oz

=(x-
=(x-
—(x-
—(x-

.:LI

.:LI

.:LI

.:LI

=) +3(x- y)zlx- y- z)43xp(x- - 2)
:)[(.‘r— y- =) +3xz- 3yz +3xy

:)(.‘r: +y 4z - 2xp- 2z 4 2yz43xz- 3y +3.‘r{1')

:)(.‘r: "‘}': +z2° + Xy= ¥z +.‘r:)

Hlr+y) +(p-2) +Ge+2)

= #2ap ) ) s Qpmd T x + 2az 4

23(:(: +f1': +z +xy - }':+.'r:)

Vay

(- »y- :)(.‘r: +J1': +z° +xy - J1':+_'r:) x- y-z

2+ + 2 - praz) 2



X-y-z X-y-z X-y-z X-y-z
A, 2 B. 2 | c. 2 D. 2
Bép an can chon 1a.  A.

_f'{.‘r}={.T+|H.‘r+3}{x+5}{r+?}+9
Cau 3: bat

o A =(x+1)(x+7)(x+3)(x +5)+9

H

& +8x+7)(x% +8x +15)+9

x +8x+7)§x +8x +12) +389

2 +8x+7)(x +8x +12)+3(x* +8x +12)+9- 15

{
(x
(@ +8x+7)(x* +8c +12)+3(x* +8x +7) +9
(x
(x

& +8x+12)(x +8x+10)- 6

Vay sb du trong phép chia f(x)cho X +8x+1213 - 6

bép an can chon la. B. )

Ciau 4: Xac dinh a, b, ¢ sao cho 2x* + ax*>+ bx +c chia hét cho x - 2 va chia cho x*- 1 thi du 2x.
Giai

Ta co: 2x* + ax>+ bx + ¢ = (x - 2)P(y

x=2tadugc4a+2b+c=-32(1)

Ta c6: 2x* + ax’+ bx + ¢ = (x - 1)(x + 1)Q + 2x
x=1tadugca+b+c=0(2)
x=-1tadugca-b+c=-4(3)

34 28
Két hop (1),2), (3) dugca=-3 ,b=2,c= 3

Pap an can chon la.  A.

A s o A=x - 2y 40y - 12042y +45
Cau 5: Tim gia tri nho nhat:

Giai
A=x"-2xp+0y - 12x+2y+45
=x" + 3y +30- 2xp- 12x+12y+5)° - 10y +5+4
:(.T -y- f_‘l): + 5(}" |): +4 =4
(y-1=0 (x =7

—
e s d=4 . |x=y-0=0 y =1
Gia tri nhé nhat “* =7 khi '

2 , — 2 o Ty I B TR T o] e, , A, 1Y
Bibu thie 4 =% = 20+ 0y - [2x+2y +43 dat gia tri nhé nhat bang 4.
Pép an can chon la. A.

da

."r’f -
Cau 6:Cho @+ Tim gia tri cta a dé bidu thie M dat gid tri 16n nhét.



A.2  B.-2 Cc.3 D.4

Giai
4a (a* +4)- (a* - 4a +4) I (a-2)
M= = =] -
a’ +4 a’ +4 a’ +4
(a-2) (a-2)
T s0va -4 4 va
vi @t nén a +4
Y E
(ﬂﬁ 2 e a2
a +4

Dau =" xay ra khi

MaxM =1 . a=2;5b=l
Vay ax khi @ )

Dap 4n can chon la.  A.
Cau7: C6 bao nhiéu gia tri cia ¥ thoa man ¥ =3y 43-y =0
Al B. 2. C. 3. D. 4.
Giai

-3y +3- 3y =0
e =37 +(3-p)=0e y(y-3)-(y-3)=0= (37 -)(y-3)=0= (y- Dy +1)(y- 3)=0

y-1=0 ¥ =1
= | y+l=0= |y =1

¥-3=0 y=3
Vay Y =1 hoic ¥ =3 hodc ¥ =~ L
Vay ¢6 ba gid tri ciia ¥ thod man dé bai.
Pap ancanchonla. C.
Cau 8: Gieo dong thoi ba con xtic xdc can d6i, ddng chat. Tinh xac sudt cua bién cd: “S6 chidm xuat
hién trén ca ba con xuc xac nho hon 5.

210 1 1 209

A. 216 B.2. c.3. D. 216

Huéng din: Co 6’ =216 truong hop co thé xay ra khi gieo dong thoi ba con xiic xic can ddi, dong

chat.
Xét bien co “So cham xuat hién trén ba con xtic xac 16n hon hodc bang 5»
Cco 7 Két qua c6 lgi cho bién c¢6 “So6 cham xuat hién trén ba con xuic xac 16n hon hodc bang 6~ 13

(5:5:5):(5:6:5):(6:5;:5; (6;6:5); (6;5;6); (5:6;6):(6:6:6)

;27 - =" 4 PO . 4 A A A A1 :A A . , 4 .
Do d6 c6 216- T=209 14 qua c6 lgi cho bién ¢o “So6 cham xuat hién trén ca ba con xuc xac nho

hon 9.



209

Xéc suat ciia bién cb 1a 216

Pép an can chonla. D.

Flx)=x"+ax" +b g(x)=x"- x+1

Cau 9: Xac dinh cac hé s hitu ti @ va b sao cho chia hét cho

Giai

flx)=x"+ax’ +b cho £ (x)=x"- x +I

Phép chia hét cua co da thtrc thuong dang

h(x)=x"+cx+b

c xtract #b =0 - x+1)(x* +cx +b)

Ta viét vo1 moi ¥

Ta co: (" - x+1)(x" +cx+b) =ttt - K - - bx+ X o +h
=x"4+(c- D +(b-c+ D) +(-b+c)x+h

rar +bh=x"+(c- Dx +(h-c+)x" +(-b+c)x+b . .
Suy ra vO1 moi X

DPdng nhat thirc hai vé, ta dugc: <~ 1=0,b-c+l=a-b+ec=0

Suy ra 9 =b =c =l

a=b =1
Vay,

Dép an can chon 1a. D.
Cau 10: Cho tam gidc 4BC vuéng tai 4. Trén canh huyén BC 1y mot diém M . V&
MD L ABME L AC 3 AH | BC 8§ do cua goc DHE 13,

A. 90, B. 120°, c. 100, D. 80",
Giai

T giac ADME ¢6 ba goc vudng nén 13 hinh chit nhat nén AM =DE

Goi O 1a giao diém cua AM va DE | ta co:

04 =0M =0D =0E.

|
HO =—AM
Xét AAHM vuong tai H |, ta co: 2
1 M
= HO :?DE' Hinh 5.16
1

, HO =~ DE

Xét AHDE ¢6 HO 13 duong trung tuyén ing v6i canh DE ma 2 nén AHDE vuoéng tai

H = BHE =90°.

Dap an canchon la.  A.



Cau 11:Cho tam giac ABC vudng can tai 4, duong cao AD . Goi M 1a mot diém bét ki trén canh
BC yg ME LAB.MF LAC Tihh 6 do cac goc cua tam giac DEF

s E=F=50"BpF =80, p. £ =F =40":EpF =100".
c.E =F =45":BpF =90°. p. E=F=30":EpF =120".
B Giai

T giac AEMFE ¢6 ba gbc vudng nén 1a hinh chit nhat .

= AE =MF
Tam giac FMC vuong tai F.€ =45 nén la tam giac vudng can = CF =MF Do do AE =CF

Tam giac 4BC vuodng can, 4D 1a duong cao nén ddng thoi 1a dudng A

1 -
, AD =DC =—BC:BAD =Pcp =45°. E
trung tuyén, duong phan giac nén 2

AEDA =AFDC(cge)= DE=DF _, Bp=Ppc

B D M

Ta c6: ADF +PDC =90° = UDF +EDpa =90° 1,y EDF =90°. i 8
mhn .

Do d6 ADEF yuong cin = £ =F =451 EDF =90,

Dap 4n can chon 1a. C.
Céu 12:Tim da thtc f(x) biét rang: f(x) chia cho ¥ + 2 qu 10, f(x) chia cho X~ 2 qu 24, f(x) chia
cho X" - 4 duoc thuong 1a ~ 3% va con du.

f(x) =-5x" +t—"_1' +17. fx) =-5x +4:}—?.T' 17.
A. 2 B. 2
f(x) =5x° +4—jr+|?. f(x) =-5x" - ?.‘L"{‘l?.
C. 2 D. 2
Giai
Gia s/ (x)chia cho X - 4 dugc thuong 1a = 5¥va du @x+b
i ag ) =(x*- 4)(-5x)+xa+b
(f(2)=24  [2a+bh=24 a="
{ -29=10 |-2a+b=10 .
J=2)= LT = b =17

Theo dé ta c6:

f(x)=(- )50+ r 417
Do d6 2

flx) =- Sx° +-1-—'.1' +17
Vay 2
Dép 4n can chon 1a.  A.
PHAN II. PHAN TU LUAN (14 diém)

CAU | NOI DUNG | PIEM

Cau L. (2 diém)




a) Phan tich da thirc sau thanh nhan tir. © - 0X +1lx- 0

11 11 ‘
x| —+—|+y|—+— ==2
b) Céc sb *V7 khac 0 théaman * TV +Z =1y 10 = = 4
) 23 203 203
Tinh gi4 tri cta biéu thie: T =+ T2 *2
a) Phan tich da thirc sau thanh nhan tur.
¥ - 0x +1lx-6
=x'-x" - 5xX +5x+0x-0
=x" (- 1)- 5xle- D46 (- 1)
—(x- (57 - 5x+6)
=(x-1)(x- 2)(x-3)
1 1] [I 1) (11
x| —+— |ty —+—|+z| —+—| =-2
V Z hZ x) X 1
b) - ' '
: x [l v I 1] =z
x| —+—|+—+y| —F+—|+—Fz| —+—|+—=I
y | x z x| ¥y X} z
[III"III'II‘
X —+—+—|+p| —F—F— |+ —F—+—| =
ly z x| z X y| xr y =z
lx ¥ I X ¥ I x+y+:z
|+ + 1
1+L+I__I—:D=y‘1 'T+ T =0
X y I x+y+:z xy  zZfx+y+z)
1 1 | 2
= (x+y)) —+— | =0= f.‘r+f1',l(.'r:+:f1'+: +.‘rﬂ1'):D
| xy Zfx+y+z))
fx+y)iv+z)fz+x)=0
x+v =0 . x+yp+z=l=z=l= T =|
+) v thay vao ) .
+z=0z+x=0 , T =
Tuong tu ! " ace T =1
vay T =1,

Cau II. (3 diém)

=(* +x) +4(x* +x)- 12
a) Tim nghiém cta da thirc sau. S )= +x) +4(x +x)

b) Tim hai s6 *Y thoa mén cc dang thic sau:

x*+8y° =12 va x4+ 207 412y =0

Flx)=(x+x) +4( +x)- 12=0 =2
a) Tacod i {T ) {T ) dejt.l x°+x

Py +4y-12=0P y +6y- 2y- 12=0
- b
2

&
b (yv+6)(y- 2)=0b g




vO1 moi X

x1 § 21}

- Két luan: nghiém da thuc da cho la:

b) Néu ¥ =0
x =12 ,
= 1, (vo ly).
=0

, -5 2 ‘]
Néu V70 ; thay [2=x"+8)" ya0 phuong trinh sau :
X420 + j.'(.‘l.': +S}':) =0 = x +x y+2x +8)y =0

x x
= + +2| =

1 .:ll.

+8=0

x
.-1 '

|.:l I

{:i:‘: P+ +2t+5=0= ({+2}[E:' E+4):D

bat: V¥
- 1 15
= t=2| it -t+d={t-—-| +—>0
2 4
= xy=-2y

Thay * = 2Y vao bidu thire tht nhét, ta c6 :
ﬁ y =1

. . b =]l =

47 4857 =12 =

y=l=x=

y=-1

-2
y=-1=x=2

Vay cac cip s6 thoa mén 13 (xp) =(2:- D (- 2:1)

Céu III. (2. diém)
a) Tim c4c s0 nguyén x, y théa man 3* -y’ = 1

b) Chitng minh: V&i moi n 13 s tw nhién chn thi biéu thue: 4 =20 +16" - 3" - 1

chia hét cho 323

)3 -y =lo3=y+1(1)
- D& thdy x =y = 0 1a mot nghiém cua (1).
1
-Néu x <0 thi 3*= 3" (n nguyén duong, n = - x)
suy ra 0 < 3*< 1. May* + 1 1 s6 nguyén, suy ra (1) khong c6 nghiém nguyén.
- Néu x>0 thi 3* M3
(e 3F=y+1)Y-3yy+1)=>y+1)’Mnény+1M

baty + 1 =3k (k nguyén), suy ray = 3k — 1. Thay vao (1) ta dugc: 3* = (3k —
1)’ + 1 =9k(3k?— 3k + 1) nén 3k> — 3k + 1 la u6c ciia 3* ma 3k> — 3k + 1 M va

/




[l

10 1

3?- —=+—=10
3K -3k + 1= g4

nén3k*-3k+1=1<3k(3k-1)=0<k=0hodack=1.
V6ik =0 thiy=- 1 suy ra 3* = 0 phuong trinh v6 nghiém.
Voik=1thiy=2suyra3*=9nénx =2.

Vay céc cdp s6 nguyén (x, y) € {(0; 0), (2; 2)}.

b)Ching minh: V6i moi n la s6 tu nhién chén thi biéu thuc:
A=20"+16"-3"-1

chia hét cho 323
Ta co: 323 =17.19 3 (17,19) =1 .Tacanc/m: 4:17 ya 4:19

A4 =20"+16"-3"-1=(20"- 3")+(16" - 1)
Taco:

a (20" - 3"):(20- 3) bay (20" - 3)17(1)

vi (16" - 1)E(l6+1)( ‘ (16" -1)17(2)

vi 7 1a sb chén) hay
T (1) va (2) suyra 4:17

A4=20"+16"-3"-1=(20"- 1)+ (16" - 3")
Tuong tu,

i (20" - 1):(20- 1) bhay (20- 1)19(3)

(6-3"):6+3) (16" - 3):19(4)
Va (

vi 7 1a s6 chén) hay
T (3) va (4) suy ra A4:19

Vi A7 gy 4319y TN (0 43393 (gpem)

ABCD,AB =2 AD.

CaulVv. (6 diém)Cho hinh chir nhat Trén canh AD léy diém M, trén canh BC

AM =CP., BH
MQ

Lz : : : 2 CH, . |
lay diém P sao cho vuong goc voi AC tai H. Goi Q 1a trung diém cua duong

thang ké qua P song song véi cit AC tai N.

MNPQ 1a hinh binh hanh

BQ

a)Chimg minh tr giac

b)Khi M 1a trung diém cia il Chirng minh vuong goc voi e
1 1 1
+

ABS AP 4AF:

¢)Puong thing AP 4 DC tai diém F. Chtng minh rang




P

D C

) _ AAMO =ACPN = MO =PN (1) _ NP//MQ(2).
a) Chung minh dugc ma

., MNP
T (1) va (2) suy ra tr giac © 1a hinh binh hanh.

. BH E
b)Goi E Ia trung diém * chirng minh duoc ¢ la duong trung binh AKBC

1 |
. QE//BC= QE LABR _BC 1 AB) . OF =-BC =_4D
nén (vi va = =
AM =QE _ AM | /QE = AMQE
va

Chirng minh 1a hinh hanh

- AE/INP!IMO(3).
Chung minh
AAQB
Q c6 BH va QE la hai duong cao cta tam giac nén Ela truc tam cua
AE L BO= BQ L NP

Xét

tam giac nén AE 15 duong cao thir ba cua tam giac

c)
A B
G D e F

Vé tia 4 vuong goc véi AF. Goi giao ciia ¥ véi CD 13 G.

= Pap
Chtng minh 64D =B4P (cung phu voi )
:‘.rE:E:E:?‘qG:I_AP
AG  AD 2

Tacg. MGF o\ ADLGF . AGAF =AD.GF (=25,
a co: vuong tai A cé nén
= AG . AF° =AD" .GF (1)

AD* AG . AF* . AG" + AF° =GF"
ma

Ta chia hai vé ctia (1) cho (d1 Pytago)
| | | | | |
2 : 2 + 2 a 2 : ] + 2
AD AGT  AF- (1 [ M1 [ AF~
‘ AB‘ ‘ AF‘
|2 |2
4 4 | | | |
== = - + == = +
AB AP AF AB AP 44AF




CauIV. (1 diém)
Choa,b,c>0
a b c 11 1 1
5 5 '.|+ 5 5 '.|+ 5 5 1£_ —t—+_
CMR: da+2h 4+ 3B 420 +a 3 +2a +bh b6la b ¢
Loi giai
St dung bat dang thic AM-GM véi a:b.c> 04, ¢4
18a 18a 18a 18a
2 > ﬁ: ] ] =l '\E :
3a +2b +c” 2(ﬂ'+b')+ﬂ'+c' 3.3J(ﬂb)2+3\((ac): dab + 2ac
18a - 18@¢ _ 18a _ 9
3a® +26° +¢°  dab+2ac 2a(2b+c) 2b+c
a b (a+b)
—+—= :
Ap dung BDT Cauchy Schwarz * V¥ *V
Q+1Y 2 1 2 1
=+ ="+
Tacé: Elﬁ+"|:' :_}.IFJ' [ b [
18a 9 2+1) 2 |
3 S - = = =4+
3a° #26 +¢° " (Qb+c) 2bh+c b ¢
Suy ra:
Tuong tu:
18h 9 2+1) 2
- - - = = =—+—
3 +2c5 +a®  (Qc+a) 2c+a ¢ a
18¢ 9 (2+1) 2 |
" — = = =—+—
cc+2a +b 2a+h 2a+h a b
Cong vé voi vé cac BT trén ta co:
18a 18k 18¢ 21 2 1 2 1
S —+— S —+— —— =—+—+t—+—+—+—
3ac 42 40 A+ +a 3o +2a v+l o oa b ¢ oa b
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Chu y:

- Cac cach 1am khac néu ding vin cho diém tbi da, diém thanh phan giam khio ty phan chia
trén co s&' tham khao diém thanh phin caa d4p an.

- Céc truwong hop khac t6 cham thong nhat phwong an cham.



