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 9 Thoi gian: 150 phit (Khong tinh thoi gian giao dé)

PHAN L. PHAN TRAC NGHIEM (6 diém)
Cau 1:  Gia tri ctia biéu thie 4 =x" - 200 + 20x* - 2057 +20x7 - 20 +3 i X =19 13
A 16, B. - 16, C. 160, D. - 160,

) 2 2 L) PP, — N
Cau2: Cho *7Y théa man dang thirc 4yt 4 2(x- y D) D.Khi do x+ybéng

A. -1 B. 0. C. 1. D. 2.

Cau 3: Da thuc P(x) chia cho X~ 3 du 47 ; chiacho X~ 2 qu 45 ; chia cho x?-5x+6 duogc thuong
1a 3% va con du khi d6

P(x) =3 - 15x% +20x + 41. P(x)=3x - 15x% +20x- 41.

A B
.:_."'*_ .2 W _:_3_ R T T,
c. PG)=3x"- 1557 - 20x+41. p. PG =327 - 1557 - 20x- 41
c 2+ D-x7 #3007 - 2) =20 +ax’ +ha vex+d. _

Ciud: Biét (' e3e-2)=2x' vad ebe vorvd, o an batesd o gid tri

bang

A. "8 B. - 12., C. 8. D. 12.
Cau5: Biéuthac 4 == - 2012x+2024 dat gia trj nho nhét bang.

A. 1006 B. - 1006 c. 1014060 D. - 1014060
Céu 6:  Gid trj nho nhét ciia biéu thire # =% +207 +2045- 2y,

A. -4 B. 4 C. "3 D.>

-2x-3 N -2x-4 -2x-5 N -2x-0

Cau7: Cho ™ thoaman 2020 2021 2022 2023 C6 bao nhiéu s6 nguyén duong

nhé hon %0’

A, 2022, B. 1009. c. 1008. p. 2021.

. , R T B . .
Cau8: Tim téng 9*+b @& da thue A =2 - Ta +d+av+b i0 & cho da thuc
B(x)=x"- 4x+3

A. - 68, B. 68, C.2. D.-2.
N4 .3 2 . N2
Cau9: Cho POV =2 -2 -5 +ax+b oo 0 0()=x-x-0 ¢ 2x- 1 Xéc dinh 2.
A, a=1:b=-7 B, 4=- I:h=-7

C. a=-1:h=7 p. @ =Lb=7

Cau10: Cho hinh thoi ABCD o5 H=60°. AB=m. AC=n (m<n) ws BE LADya

BF LCD(E= AD; FecD ). Cong thirc tinh chu vi tam gidc BEF theo ™ va " la:

3n mn

A 2 B. 2 . c. 3n, D. mn,

Cau 11: Tam gidc ABC c6 b =60° , c4c tia phan giac cua goc B va C ¢it nhau tail . Céc tia phan
gidc goc ngoai tai dinh B va C cit nhau tai K . Tinh cac goc BIC; BKC

A Bic =100°: Bk C =80° B Bic =90°: Bxc =90°



c. BIc =60":BxC =120" p. BIC =120":BKC =60"

Cau 12: Ban An c¢6 mdt hop but trong do co 5 chiéc but bi muc xanh, 7 chiéc but bi muc den va
3 chiéc bat chi. Ban 1y ngau nhién hai chiéc bt ra dé lam bai kiém tra. Xac sudt cua bién
cd: “Ban An léy duoc 1 chiée but chi va 1 chiée bat muc” 1a:

24 5 12
A. 35, B. 12, C. 35, D. I5.
PHAN II. PHAN TU LUAN (14 diém)
Cau 1. (2 diém)

a) Phan tich da thirc sau thanh nhan tir: (a+b+e) +la+h-c) - 4c

b) Cho cac so thuc *> V>  théa man céc diéu kién:
2022 023 024
o, B=(x-1Y " +v " +(z+1Y
biéu thuc : :

Cau II. (3 diém)

x+y+z=0 _, xy+yz+zx =

va O Tinh gia tri cua

-

. Flx)=lx" - 3x+3)\ - 20 +3)- 25°
a) Tim nghiém cua da thtc sau. - ( )( )

b) Tim hai s6 %Y thoa man céc ding thic sau: @ + 60" =Sab 3 a’ - 2ab+06b- 9 =0
Cau III. (2 diém)

a) Tim nghiém nguyén cua da thue sau © *% %" 2y"-y =5

\ . A=mn\m* - n .
b) Chting minh ring véi moi s6 nguyén > thi ( )Chia hét cho ©

Cau IV. (6 diém) Cho hinh vuéng ABCD  Goj E.K 13n luot 1a trung diém cia 4B va T
giao diém cua 4K va DE Ha DM L CE

a) Chtirng minh tir gidc ADKE 13 hinh chi nhat, tir 46 suy ra AM L KM
b) Goi V 1a giao diém ctia 4K va BM . Ching minh: AAMD can va tinh s do cua ANB |
¢) Phan giic BCE o4 canh 4D tai . Ching minh rang CF =2EF

Cau IV. (1 diém) Cho Y 1a cic sb thuyc duong théa mian didu kién:

(x+y- 3)(1“ +y  +2xy- 2x- 2y + 2023)*_:0 T T )
Tim gi4 tri nhd nhat cta bicu thirc:

1
P=— —+ — 4+
X"+t xy

Ho tén hoc Sinh: ......cccccociiiiiiiiiiiiiiiiie, 86 bdo danh: ...



HUONG DAN CHAM VA PAP AN

PHAN I. PHAN TRAC NGHIEM (6 diém)
1.B 2.B 3.A 4.A 5.A 6.B 7.C 8.C 9.A 10.A
11.D | 12.C

Caul: Giatricua bidu thite 4 =x"- 20" +20x* - 20x° +20x7 - 20x+3khi ¥ =19 13
A. 16, B. - 16, C. 160 p. - 160,

Giai
5 3 .
A=x"- 20 +20x* - 2027 +20x% - 20x +3
5 5 3 T T T
=" 107 - #1904t - 19 - P 4197+ 7 - 19x- x 43

= (x-19)- *(-19)+ 7 (c-19)- " (- 19)+x(x-19)- x+3

Tai ¥ =19= x-19=0 Khido 4 cogiatrila A= 19+3="10.
Dap 4n can chon la. B.

, 2t 1 2(x- p41) = .
Céu 2: Cho Y théa man ding thic x4y 420z y+1) D.Khid(’)x"'ybéng

A -1 B. 0. C. 1. D. 2.
Giai
=-1

v =1

» B

x4y 42(x- y+1)=0e (x+1) +(y- 1Y =0

L x+y =1+(-1)=0

Ta co .
bép an can chon la. B.
Cau 3: Da thuc P(x) chia cho X~ 3 du 47 ; chiacho X~ 2 qu4s - chia cho X~ -~ 3x+0 dugc thuong

12 3% va con du khi do

P(x) =3+ - 15x7 +20x + 41. P(x)=3x"- 15x% +20x- 41.

A. B
C. P(x)=3x"- 15x" - 20x+41. D. P(x)=3x" - 15x7 - 20x- 41.

Giai

Theo dé bai: PG) chia cho ¥~ 3 du 47 nén"r('ﬁI = 3)"4(1—)"‘4?;

P(x) chia cho X~ 2 du 45 nén"r('r) =(x- 2).B8(x)+45

PO hia cho > 5x+6 duge thuong 1a 3% va con du nen / () =3 le= 3= Drar+b

Céc dang thirc trén ding voi moi * nén
f(2)=45= 2a+b =45

+) Véi X =2 co: (1)
1) Vi X =3cor) (3{):4? = 3a+b §:4? 2
2a+b =45 a=2
—
T (1) va (2) taco: @0 =47 b =4l

_f'(.r) =3x(x-3)(x- 2)+2x+41 =327 - 155 +20x + 41
Suy ra:



Pap an can chon la.  A.

¢ (2x+ |)(— X +3x7 - 2) =-2x" +ax +bx" +ex+d.

Cau4d: Bié Biéu thirc @~ b+2c+d ¢ gia tri

bang
A. - 8. B. - 12. C. 8. D. 12.
Giai
T =(2x+ I)(— X +3x7 - 3) =-2x% 4527 4327 - 4x- 2.
Ta co:

= =23t 5 43 - dx- 2 =23t ra + BT o+ d
Ta déng nhét thae: =~ ¢ =51b=3ic =-4d =-2

,a-b+2c+d =5-3+2.(-4)+(-2)=-8
Ta co:

Dap an can chon 1a.  A.
Cau5: Bibu thue 4 =" - 2012x+2024 dat gié tri 16n nhét bang.

A. 1006 B. - 1006 c. 1014060 D. - 1014060
Giai
s A2 x - 2012542024 = [(.1-3- 2.1006x +10067)- 2024 - 1006°
=- (x- Ili:H:Hl‘_‘l:'2 +1014000 1014000

Vay biéu thire 4 == - 2012x+2024 gat gig trj 16n nhéit bang 1014060 i x =1006
Pép an can chon la. A.

Cau 6: Gid tri nho nhat ciia biéu the 4 =% +207 +20743- 20
A. -4 B. 4 C. "> D. >
Giai
F=x"+2y +2xy+5-2y =(.'r2 +2xp+y” )-h(jv2 -2y+ I)+4 =(x+yY +(-1Y +4 =4
Ta co
x=-1

Do @6 F”‘"'” =4 tai Y =1
Pép an can chon la. B.
-2x-3 -2x-4 -2x-5 -2x-0
- -

Cau7: Cho ™ thoaman 2020 2021 2022 2023 C6 bao nhiéu s6 nguyén duong

nhé hon *0 !

A, 2022. B. 1009. C. 1008. D. 2021.
Giai
-2x-3 -2x-4 -2x- 5 -2x- 6

+1+ +1= +1+ +1
2020 2021 2022 2023
-2x+2017 NS 2x+2017 _-2x+2017 s 2x+2017
2020 2021 2022 2023
o 242017 v - L . 1 |
| 2020 2021 2022 2023
¥

& 2042017 =00 x=2!

2017

xX=—
Cac so cac s6 nguyén duong nhé hon 2 13 1008 ¢§
Pap ancanchonla. C.



R 3 2 . ,
Alx) =x" - T +4x" +ax+b  pio pét cho da thie

Cau8: Tim tong ¢+b @ da thuc
B(x) =x" - 4x+3
A. " 68, B. 68, C.2. D. -2
Giai B
B(1) =0

- B Bl3)=0 e e —
Ta cb: Blx)=x"-4x+3 cé:{ (3) nén X =lx=

31a nghiém cua da thire B
A1) =0
, N o— Lt 7,3 2 . , 4=t o A A3)=0
Bé dathfIc ..-4[".} =X ?.'l. +4.'|. + ax +|'rJ‘ Chlahét ChO dathfIC Bf".} =X 4.". +3khl ( )
1*- 7.7 +4.1° +a+b =0 ( (a =35
—

a+h=2
—
13'- 73" +43 +3a+b=0 [Ja+b=T72  [b=-33
a+b=35+(-33)=2

Ta co:
Dap an can chon la.C.

Nt 32 N2
Ciu9: Cho P(¥) =x"-x'=5x¥waxsb g o QG =07 2-0 4 2o | yue dinn @b
A a=Lb=-T7 B, =" l:h=-7
Ea:-l;b =7 p. @ =Lb=7
Giai
Bit phén chia ta cé Plx)=x*+x"- X +ax+b :Q(.‘r).(r3+|)+ (a+1)x+b+0
at phép chia ta co:
. . =2v-1 s .
be P(x) chia cho Q(x)du 2x- Tthi (a+Dx+b+0=2x-1 dong nhat thuc ta dugc:
(a+1=2 (a =l
—
b+6=-1 h=-17

Dap 4n can chon 13 A.
CAu10: Cho hinh thoi ABCD oo H=60". AB=m, AC=n Gn<n) ws BE 1 AD s

BF LCD(EE AD;FeCD ). Cong thirc tinh chu vi tam gidc BEF' theo ™ va " la:

3n mn
A 2, B. 2 . C. 3n, p. mn,
Giai
B
A t ¢
E F
D

Xét AABD ¢4 AB =AD (tinh chét hinh thoi) va BAD =60" nan AABD 13 tam giac déu.
= AB =BD =m
BD.AC _m.n

2

Sapcp =
:> Fa



BE :5.13[-.[]' =
Mt khac S4gco =BEAD _ AD 2
Xét AAEB vy ACFB ¢,
BeA =EFB =00°

BAE =BCF (Tinh chit hinh thoi)
AB =BC (Tinh chét hinh thoi)
=> AAEB =ACFB (Canh huyén — goc nhon)

BE =BF ="
= 2 (Hai canh twong tmg) )

Lai cé: ABE =EBF =30° (Cing phu véi goc 60 )
Ma 4BC =120° By vei BAD)

n

_ BBF =60° )
Tir (1) va (2) => AEBF 13 tam giac déu
In

AEBF =3BE =—
=> Chu vi cua 2
Pap an can chon la.  A.

Cau 11: Tam giac ABC c6 A =60 , cac tia phan gidc cua goc B va C ¢4t nhau tai/ . C4c tia phan

gidc goc ngoai tai dinh B va C cit nhau tai K . Tinh cac goc BIC: BKC
A BIC =100"; BKC =80° . Bic =90°; Bxc =90°
c. Bic =60":Bxc =120° p. Bic =120";:Bkc =o60°
Giai B
A
B C
K

vi B CTyy phén giac cua Hpc va Acs nén:

Bsc + Fop :gBC:gCB _180 ;EAC _180 ? 00" _ oo

Brc =180° - (Bee + Fop) =180° - 60° =120°

=>
Mat khac:
BL; BK 13 phan giac goc trong va phan gidc goc ngoai tai dinh B cua ABC

CLCK Y, phén giac gbc trong va phan gidc gdoc ngoai tai dinh C cua A4BC
- BILBK.:CI LCK



et gide BICK g Bxc =360° - (Bro+ FBo+ Aok ) =360° - (120° +90° +90°) =60°
bép 4ncanchonla. D.

Cau 12: Ban An c¢6 mdt hop but trong do6 co 5 chiéc but bi myc xanh, 7 chiéc bat bi muc den va
3 chiéc bt chi. Ban 14y ngau nhién hai chiéc but ra dé lam bai kiém tra. Xéc suit ciia bién c6: “Ban An
lay duoc 1 chiéc bt chi va 1 chiéc bt muyc” 1a:

24 el 12 2
A. 35, B. 12 C. 35, D. 15,
Giai

+) Chiéc bt thir nhat chon 1 trong s6 15 chiée bat nén c6 15 cach.

Chiéc bt th hai chon | trong 14 chiéc but con lai nén ¢6 14 cach.

S cach chon 2 chiée but 1a 13-14:2 =105 ¢c4ch. (Ctir mdi cap bi lap lai 2 1an)

+) Chiéc but chi chon 1 trong 3 chiéc nén ¢6 3 cach.

+ Chiéc thir hai chon ! trong 12 chiéc bt myc nén c6 12 cach.

S6 cach chon ra 2 chiée bat trong d6 c6 1 chiéc bt chi va mot chiée bat myuc 1a 3.12=36 ¢4ch.

36 12

Xéc‘suét cla bién ¢d: “Ban An léy dLEQC 1 chiéc buat chi va I chiéc bat mue” 1a 105 35

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

U
Cau L. (2 diém)

a) Phan tich da thirc sau thanh nhén tt. (a+b+c) +(a+b-c) - 4c

b) Cho cac s thye > % Z théa mén cac didu kién:
2022 2923 3024
2, =(x - +y T +lz+
biéu thirc : B=(x-1) > (z+1)
a) Phan tich da thirc sau thanh nhéan tir.
(a+b+c) +(a+b-c) - 4c”

+V+z = XVt yErEx = ’ cr e .
X+y+z =0y p+) * D.T1nhg1atr1cua

:(ﬂ+h+ﬁ'): +la+b+c)a+b-3c)
=(a+b+c)a+b+c+a+b-3c)

=(a+b+c)Ra+2b-2c)=20a+b+cXa+b-c)

x+y+z=0= (.‘r+_1'+:): =0

b) Tur

= 4y a2 42 (g pzt ) =0

coap+yztze=0 o x 4y 4z = L X =y =z=
Ma ) x =0 a0 X7 ) 0 4o g X =y =z=0

B :(U _ I)H]:E + I:ﬂ:.‘« + (U + |)21]24 —3
Vay

Cau II. (3 diém)

() =(x? - 3x4+3)(x7- 2x+3)- 247
a) Tim nghiém cua da thirc sau.f ( X v+3)- 2x

b) Tim hai s @b thoa man cac dang thirc sau: a’ +6b* =Sab 3 a® - 2ab+6b+9 =0




a) Cho X =0 khong 12 nghiém cua da thirc.
flx)=0= (.‘rz- 3.‘1r+3)(.'r2 - 2.‘r+3)- 2x" =0
Cho

Véi @ =3b vao a - 2ab+6b+9 =0 ta co:
(36) - 2(36)b +6b+9 =0 = 3b° +6h+9 =0 = 3(b+1) +6>0(vn)

(25) - 2(25)h +6b+9 =0 < 65 +9 =0 b :'1_3

vaya =3, 2

= ‘ .'r+i- 3” _T+i_ 21 =2
Vé6i X #0 chia hai vé cua dang thtc cho X ta duoc £ X
y=x+--2= y - y-2=0
bt X
y==1
= (p+1)y-2)=0=
y=2
—.1 x+=-2=-1e 5 - x+3=0(wn)
- V6 Y T tace: X
] X :I
¥ +d4x+3=0= (x- Dx-3)=0= s
L Voi Y :2,ta cé: =
- Két luan: nghiém da thie da cho 1a: * =L x =3.
b) Ta co: @ +0b> =Sab & a® - Sab+6b* =0 < a’- 2ab- 3ab+ 6> =0
a =3b
= (a-36Na- 2p)=0 =
a=2b

Cau III. (2. diém)
a) Tim nghiém nguyén duong cia da thire: © F¥+ 9" 2y -y =3

. . A=mn\m” - n° .
b) Chirng minh rang v6i moi so6 nguyén "»" thi ( chia hét cho ©

cxdx+ay- 2yt -y =5 (x- p)x+2y+1)=5
a) Taco
Vi %Y 1a nghiém nguyén duong nén x+2y+1>0

Do Gr- p)e+2y+1)=5 va X+2y+120 00 x-y>0

(x- yei (5)=15
I _l1.el
Do d6:*Y 1 nghiém nguyén duong nén ™" 2y+1el (59=15
Ta c6 bang sau
X=y 5 1
x+2y+1 1 5
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X —¢Z 2
3

y Sez 1
3

— B

Vay nghiém nguyén duong (e )e 2 1).

b)

A Zmn(m: - Hz) Zmn[f_m: -1)- (n” - )| =mn(m® - 1)- mn(n” - 1)
=n(m- l)m{m+1)- m(n-1)n(n+1)

Vi " va " 13 cac sO nguyén nén tich ba s6 nguyén lién tiép
(m=Dm(m=+1):2 va (m=Dm(m=+1) E?’mé (2,3)=1 nén"r-m = )m(m+1):0
= nlm- l)m(m+1):6 (1)
Tuong tu: Vi ™ va 7 1a cac sb nguyén nén tich ba sé nguyén lién tiép
(n=-1n(n+1):2 va (n=1)n(n+1):3 ma (2.3) =1 nén (n-1jn(n+l1):06
= min-nin+1):0 )

Tir (1) va (2) ta duoc: [nf_m— Limim +1)- m(n- 1jn(n+ I}] ‘0 hay A:6

Cau IV. (6 diém)
Cho hinh vuéng 4BCD _ Goi £-K 13n luot 13 trung diém ciia 4B va “P:O 13 giao diém ciia AK
va DE Ha DM LCE

a) Chimg minh tir gidc ADKE 13 hinh chit nhat, tir 46 suy ra 4M L KM

b) Goi V 1a giao diém cua 4K va BM . Chimg minh: AAMD cén va tinh sb do cua AN :

c) Phan giac Bce cat canh 4D tai I . Chimg minh rang CF <2EF

A E B

0/
D C
N

a. Chirng minh ti gidc ADKE 13 hinh chir nhit, tir d6 suy ra AM L KM |
Hinh vuong ABCD pen AB=CD




Do K 13n luot 1 trung diém cta 4B vaCD suy ra:

AE:EB:DK:KCZI— ABZI—DC

1 2
= - (2)

Tu (1) va (2) suy ra: tir gidc ADKE 13 hinh binh hanh

Ma BAD =90° n¢n 1t gidc ADKE 13 hinh chit nhat

Ta co O 1a giao diém cta 2 dudng chéo 4K va DE nén

O4 =0F =0OK =0D :_I}—AH :i—DEﬁ MO :I;DE :I;AH

Suy ra: AAMK vuong tai K = AM L KM

b. Goi V la giao diém ciia 4K va BM . Chirng minh: AAMD cén va tinh sb
do cua ANB .
Goi H 1a giao diém ctua 4K va DM
Hinh vuéng ABCD pan AB/ICD = AE/ICK (3)
Tur (2) ta c6: 4E =KC “4)
Tur (3) va (4) suy ra: tit giac AECK 13 hinh binh hanh
Suy ra: AK //CE = HK//MC 3 KD =KC = HD =HM
Két hop véi DM LCE= AH L DM = ADM can i A
. Qayp =180 - Bam
Do A4ADM can tai 4 nén 2
L Qs o180 Bam
Do A4BM cantai4 nén 2
180° - BaM +180° - Banmr 360° - 90°
7 .

= Uymp+Ymp = =135°

Lai co: By goc ngoai cia AMMN ngp suy ra: ANB =45°

c. Phén giac BCE ¢4 canh 4D tai I, Chirng minh rang CF =<2EF
Qua E v& dudng vuong goc véi CF cit CD i @

Do tir gidc ADKE 13 hinh chir nhit nén

EK =AD =CD,EK | AD = Bxo =90°

Xét ACDF 3 AEKQ .

REQ =FCQ (cing piy vai £OC)

CD =EK

ko =EpF =90°

= ACDF =AEKQ(gc.g)= CF =EQ

xeét ACEQ 6 CF yina 1a duong phan giac va duong cao nén ACEQ can tai €
Suy ra: CF1a duong trung truc = FE=FQ= EF +FQ =2EF
= EQ EEF"‘FQ :EEF Dé"u“:n E,Q,F

— 3
Ma EQ=FC= FC EHEF.

xay ra khi thang hang.

CauIV. (1 diém)

: : Go+ - 2)(x7 47 +2xp- 2x- 2 +2023) <0
Cho™ Y 1a cic s6 thuc duong théa man diéu kién: ! ( ! “ ! )




.Tim gia tri nho nhat ctia biéu thirc:

1 3
> > + - -|.'r-}‘I
X +y Xy

F =

> ] 2
, kY +2xy- 2x- 2942023 =(x+ y- 1) 4202250
Ta co: - - - -

» >
e (x+y- 3)(1“ + 3" +2xy- 2x- 2y+ 2033)*_:0 .
Theo dé bai: nén:

= x+y-2=0= x+yp=2

1 1 3 . 4 3
Po—— 4+ —4xy | ——+—— [+ xp+— | + = —+21+
xT+y Ay |+ 2oy | | ) 2oy (x+yp) 2x)
) o l+|—:: 4 : i+E:_*2 (a,bh=0)
(Ap dung cac bat dang thuc @ b a+b b a )
(x+y) 27 3 3
pE——— = =|l=xy =l —=—
Miit khac 4 4 ) 2xy 2
3 9 . 9
Pzl+2+—=—=minF =—< x =y =1
Do d6 2 2 2
----------- @Het@---------—--

Chuy:

- Céc 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 dp an.

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

Tai liéu dugec chia sé béi Website VnTeach.Com
https://www.vnteach.com




