PE SO 2: PE TU LUYEN BOI DUONG HSG CAP HUYEN
NAM HOQC:2023-2024
Thoi gian lam bai 120 phut
I. Phin tric nghiém (8,0 diém) Chon mot phuong an dung

VOl x#0 va x=+1

2 _ 2_ _
Cau 1. Saukhirﬁtgonbiéuthﬁ’cP=[x+1—x L x -4« 1}.’”2017

x—1 x+1 x*—1 X
la:

x+1 x+2016 x+2018 x+2017

A P=— B. P= C.P=

X X X X
CAu 2. Hai sd a va b 1an luot thoa man hé thic sau a’-3a2+5a-17=0 va b3-3b2+5b-11=0 .

Gia tr1 2019-(a+b) la:

D. P=

A.2016 B. 2017 C. 2018 D. 2019
CAu 3. Cho a>b>0 thda man 3a®+3b? = 10ab . Gi4 tri cda biéu thic P = £ _Z; 1a:
a+
N — B. p=> C.p=1 D. P2
2 2 2 2

Cau 4.M6t hop ¢o 10 tam thé cung loai dugc danh s6 tir 5 dén 14.Ban Hoa léy ra ngﬁu nhién 1 thé
tor hop. Xac suat thuc nghiém cua bién ¢ “Chon ra thé ghi s6 chia hét cho 3 1a bao nhiéu % ?

A. 30% B.40% C.50% D. 60%

Cau 5. Tap nghiém cua phuong trinh HSX — 1‘ —2=4x — 3‘ la:
N - R n  a

Ciu 6. Da thtc bac hai P(x), biét: P(0) =25, P(1) =7,P(2) = -9 la:

A. xX* +19x+25 B. —x* -19x+25 C. x*-19x-25 D. x* -19x+25
Cau 7. Da thtc f(x) néu chia cho x —1 duoc sb du bﬁng 4, néu chia cho x-3 duoc s du
bang 14. Pa thirc du ctia phép chia f(x) cho (x — 1)(x -3) 1a:

A. 56 B.5x +1 C.-5x-1 D.5x -1
Cau 8. Cho da thic F(x) = x> + ax* + bx* + cx* +dx +e. Biét F(1) =2 ; F2) =5 ; F(3) = 10
; F(4) =17 ; F(5) =26. Khi d6 gid tr1 F(7) 1a :

A. 50 B. 550 C.770 D. 880
Cau 9. Cho hinh thang vudéng ABCD c¢6 £ A=,D=90°, AB=5cm, AD=12c¢m; BC=13cm .
Do dai CD la:

A. 5cm B. 8cm C. 10cm D. Mét sb khac
Cau 10: Toa d6 giao diém ctia do thi ham s y = x+5véi truc hoanh 1a:

A. (-5;0) B. (5;0) C. (0;5) D. (0;-5)



Céu 11: Cho hinh v& bén. Khoang cach giita hai diém 4 va B bang:
B

A. 15m i
B. 9m 2m 4lm
C. 12m '
D. 21m
Cau 12: Cho hinh vé:
As 8
M
20 .
D C
bo dai xla:
A.3 B. 12 C.24 D. 15

Cau 13: Nguoi ta tién hanh do dac cac yéu td can thiét dé tinh chiéu rong ctia mot khiic song ma
khong can phai sang bd bén kia song (nhur hinh vé). Biét BB'=20m, BC=30m va BC'=40 m.

Khi d6, do rong x cua khuc songla:
A. 26, Tm B. 15m. C. 80m D. 60 m
Ciu 14: Goi A, Blan luot 13 giao diém cta dudng thang y =x+3véi hai truc Ox; Oy;
C, Dlan luot 13 giao diém cua duong thang y = x+2 vdi hai truc Oy; Ox . Khi d6 tir giac
ABCD 14 hinh gi? (chon cau tra 101 diing nhat)
A. Hinh thang can  B. Hinh thang C. Hinh binh hanh D. Tam giac can



Ciau 15. Cho hinh chit nhat ABCD. V& BH vudng goc véi AC (H thudc AC). Goi M, N lan
luot 14 trung diém cia AH va CD.Ta cé:
A.NH//AD B. Tam giac ABHcan  C. MN//BC D. MN 1 MB
Céu 16. Mot ngudi mang cam di doi 1ay tdo va 16. Ctr 9 qua cam thi d6i dugc 2 qua tdo va
1 qua 1é, 5 qua téo thi doi duoc 2 qua 16. Néu ngudi d6 doi hét sé cam mang di thi dugc 17
qua tio va 13 qua 16. S6 cam ngudi d6 mang di luc dau 1a:

A. 100 B. 99 C.98 D. 97

IL. Phén tu ludn (12,0 diém)

Céu 13,0 diém): a.Chtng minh ring A=n’*(n? 7)>— 36n chia hét cho 5040 v&i moi sb tu
nhién n.
b. Tim n dé n + 5 va n + 30 déu 1a céc sb chinh phuong (n € Z)
Ciu 2 (3,5 diém):1. Khi chia da thirc P(x) =x*" +ax”” +bx* +cx" +2x+1 cho (x —1) duoc
s6 du 1a 5 va khi chia P(x) cho ( x —2) duogc s6 du 1a — 4
Hay tim cac so thuc A , B biét da thire O(x) = x*' + ax’” + bx* +cx” + Ax+ B
chia hét cho da thirc x* —3x+2
2017 2017 2017 — 91009

e 2 2 2 _ N , ., .
2. Chobigt ¥ +V +z =xXy+yz+2x y3 X +y - +z - Tinh gia tri

2017x+2018y —4034z
3

2017
clia bidu thic p:( j £2023.

Ciu 3 (4,5 diém): Cho hinh binh hanh ABCD ¢6 duong chéo AC 16n hon dudng chéo
BD. Goi E, F lan luot 13 hinh chiéu ctia B va D xudng duong thang AC. Goi H va K lan
lwot 13 hinh chiéu ctua C xudng duong thang AB va AD.

a) Tu giac BEDF 1a hinh gi ? Hiy ching minh diéu d6 ?

b) Chtng minh ring : CH.CD = CB.CK

¢)Chimg minh rang : AB.AH + AD.AK = AC2.
Céu 4 (1,0 diém): Khi trén bang ghi 2024 s6 tu nhién 1,2,3,...,2024, can x6a di it nhat
bao nhiéu sé dé cac sb con lai trén bang co tinh chat khong c6 3 sd ndo ma mét trong 3 s6

dé bang tich ctia 2 s6 con lai.

—-Hét---



PAP AN VA HUONG DAN CHAM

I. Phéan tric nghiém (8,0 diém) Modi cau dung 0,5 diém

Cau 1 2 3 4 5 6 7 10

o0
O

Papan | D B C A A D D C C A

Cau 11 12 13 14 15 16 17 18 19 20

Papan | A | B D A | D| B

HUONG DAN CHAM

vol x#0 va x==l1

2
Cau 1:Cho biéu thirc P=[x+1_x 1+x 4x 1]}“‘2017

x—1 x+1 x* -1 X
Rt gon biéu thirc P.
Giai

C(x+) = (x=1 +x* —4x-1 x+2017
B x> -1 X
(x+1+x=1)(x+1-x+1)+x>—4x—1 x+2017

x' -1 X
4x+x2—4x—1_x+2017 _ x+2017

A

2
x -1 X X

CAu 2: Hai s6 a va b 1an luot théa mén hé thire sau
a’-3a%+5a-17=0 va b>-3b*+5b-11=0 . Hay tinh 2019-(a+b)
Giai
Ta co : (a’-3a’+5a-17) +( b>-3b*+5b+11)=0=
(a>-3a+3a-1)+ (b>-3b*+3b-1)+ 2(a-1)+2(b-1) =0
= (a-1)°*+ (b-1)°+ 2(a+b-2) =0
= (atb-2).(...) =0 . Vay a+b=2

Cau 3. Cho a>b>0 thda man 3a%+3b? = 10ab .Tinh gia tri clia biéu thic P = “;Z
a
HD:Tinh P? =..= %ma P>0 =>P = %(\n a>b>0)
Cau 4. Tap nghiém cua bat phuong trinh sau
1—2x 5 = 1—5x
4 8

Giai



1—2x_2S 1-5x - 2—-4x-16 < 1—85x ) dx—16<1—5x

4 8 8
< A4x+5x<14+1<= x <15

Vay tap nghiém ciia bat phuong trinh 13 : S = {x / x < 15}

Cau 5. Tap nghiém cta phuong trinh HSX - 1‘ —2=4x - 3‘ la:

Gidi:
Ta co:
5% —1]-2| = |4x - 3]
5Sx—1]-2=4x-3 |]px-1=4x-1 (3)
&
‘5X—1‘—2=3—4X ‘5X—1‘=5—4X 4)
S
X2>— .
[ (4x=12>0 ) 4 (Loai)
sx—1=4x—1 | X7V
)= = 1
4x-12>20 XZZ
i S5x—-1=1-4x 3 1 (Loai)
X=—
L9
xsé
4
5-4x>0 2 )
@Weol|lsx-1=5-4xa| " 3 | 73
{5x—1=4x-5 (<> Lx=—4
"4
_X=—4
2
Vay phuong trinh c6 nghiém la X=§ vax=-4.
Cau 6: Tim da thirc bac hai P(x), biét: P(0)=25,P(1)=7,P(2)=-9.
Gidi
Dat P(x)=b, +bx+b,x(x—1) (1)
b, =25

Thay x lan lwoy bang 0; 1; 2 vao (1) ta dwoc: 7=25+b, < b, =—18
—9=25-182+b,2.1<b, =1

Vay, da thirc can tim c¢é dang:



P(x)=25-18x+x(x—1) & P(x)=x>—19x+25.
Cau 7. Pa thirc f(x) néu chia cho x —1 duoc s du bang 4, néu chia cho x-3 duoc sé du bang
14. Tim da thtrc du cua phép chia f(x) cho (x — 1)(x =3)
Gidi:
Cach 1:Goi thuong cua phép chia f(x) cho x — 1 va cho x — 3 theo theo thtr tu 1a A(x) va
B(x)
Ta co:

f(x)=(x—1).AX) + 4 voi moi x (1)

f(x) = (x — 3).B(x) + 14 vO1i moi x (2)

Goti thuong cua phép chia f(x) cho (x — 1)(x - 3) la C(x) va du la R(x).Vi
bac cua R(x) nho hon bac cua so chia nén bac ctia nd nhé hon bac 2 nén R(x) co
dang ax +b
Ta co: f(x) = (x — 1)(x — 3).C(x) +tax + b v41 moi x 3)

Thay x =1 vao (1) va (3) ta dugc : f(1)=a+b
Thay x =3 vao (2) va (3) ta dugc : f(3) =14; f(3)=3a+b
{ a+b=4 { a=>5
= =
3a+b=14  |b=-1
Vay da thurc du ctia phép chia f(x) cho (x — I)(x —3) la 5x — 1
Ciu 8. Cho da thtic F(x) = x’ + ax* + bx’ + cx> +dx + e
Biet F(1)=2;F2)=5;F3)=10;F4) =17 ;F(5)=26
Hay tinh F(7) ; F@®8) ; F(©O) ; F10).
GIAI ; Phan tich day $62:5:10;17 ;26 ta thd'y rcing :
2=P+1; 5=2+1; 10=3+1; 17=#+1;, 26=5+1
=> 2:;5;10,;17,; 26 lacdc gid tri cua da thirc H(x) =x’+1 khix=1;2;3;4;5
Véaytacé F(1) =H(l); F2)=H(2); F3)=H(3),; F(4)=H4) ; F(5) =H(5)
Chitng t6 ton tai da thite bdc 5 G(x) = F(x) — H(x) (1)
Cé 5nghiémlal;2;3;4;5. Vihésocaonhdt cia F(x) va H(x) déu bang I nén ta cé
Gx)=(x—-Dx-2)x=3)x-4)x-3) (2

Tir (1) va (2) =>F(x) = G(x) + Hx) = (x - D)(x = 2)(x = 3)(x —4)(x - 5) + x> + I

Tir dé ta tinh dwoc F(7) =770 ; F(8) = 2585 ; F(9) =6802; F(10) = 15221
Ciu 9. Cho hinh thang vuéng ABCD c6 £ A=~/ D=90°, AB=5cm, AD=12cm; BC=13cm . D9 dai
CD la: 10cm (Béi dudng HSG todn Hinh hoc 8 Trang 118) i
Cau 10. Cho tam gidc ABC vuong can tai A. Bc=2cm. V€ tam gidc ACE vudng can tai E (E va B nam
khac phia ddi véi AC) . Tinh / cua t& gidc AECB 1a: AE=EC=Ilcm; Ab=2cm; /B=45° ;
/BAE=135"; £E=,C=90° (Béi duwdng HSG todn Hinh hoc 8 Trang 118)

Cau 11. Mot hinh thang can c¢6 dudng chéo vuéng goc voi canh bén

. Dién tich cua hinh thang khi biét ddy nhé 14cm va ddy 16n 50cm la: A

768cm? ; (Boi dudng HSG todn Hinh hoc 8 Trang 128)

Céu 12. Cho tif gidc ABCD, dudng thing qua A song

song vdi BC cit BD & E, dudng thing qua B song song AN
véi AD cit AC & G va AB//CD Ta co:




a) ching minh: EG // CD
b) Gia st AB // CD, chiing minh ring AB* = CD. EG

Gidi
Goi O 14 giao diém cta AC va BD
a) Vi AE// BC = 2E = OA (4
OB OoC
BG // AC = 28 - 0G (9
OD OA
OE oG

Nhan (1) vé6i (2) v€ theo v€ ta c6: — = — = EG//CD
OD OC

b) Khi AB // CD thi EG // AB // CD, BG // AD nén
AB_OA OD _CD__AB CD

il = = = = AB’ =CD. EG
EG OG OB AB EG AB

Céu 13. Cho hinh binh hanh ABCD, dudng thing a di qua A 1an lugt cit BD, BC, DC
theo thit tv tai E, K, G. Chttng minh ring:
a) AE? = EK. EG

1 1

by L_ L, L
AE AK AG

c¢) Khi dudng thang a thay d6i vi tri nhung vin qua A thi tich BK. DG c6 gi4 tri khong
doi

Gidi A a B
a) Vi ABCD la hinh binh hanh va K € BC nén
AD // BK, theo hé qua cua dinh 1i Ta-1ét ta c6: b .

EK EB AE EK AE
—_— = _:_:_

= AE’ = EK.EG

. AE _DE AE BE . D ¢ G
b)Tacé: — =—; —=— nén
AK DB  AG BD

AE AE BE DE BD 1 1 1 1 1
+ = +—=—=12AE| —+—|=1 => —=—+— (dpcm)
AK AG BD DB BD AK AG AE AK AG
) Tace: BE _AB_BK _ a | KC_CG_KC_CG
KC CG KC CG AD DG b DG

Nhén (1) v6i (2) v& theo vé ta c6: % - % =BK.DG=ab khong ddi (Via = AB; b=

AD 13 d6 dai hai canh ctia hinh binh hainh ABCD khong ddi)

Ciau 14. Cho hinh chit nhat ABCD. Trén dudng chéo BD lay diém P, goi M 1a diém d6i xtmg ciia diém C
qua P.

Tt giac AMDB 14 hinh gi? Goi O 14 giao diém 2 dudng chéo cuia hinh chir nhat ABCD.

=>PO la duong trung binh cua tam gidc CAM.

=> AM//PO

=t gidc AMDB Ia hinh thang.



Cau 15. Cho hinh chit nhat ABCD. V& BH vudng goc véi AC (H thuoc AC). Goi M, N lan
luot 14 trung diém ciia AH va CD. Chimng minh : MN L MB.

D c
N

Goi E 14 trung diém BH => ME 14 dudng trung binh cta tam gidc AHB

—~ ME // AB va AE = A2B

Ma : AB = CD: AB //CD: AB L BC va ch%

Suy ra : ME//NC, ME = NC va ME 1L BC
=> MECN 1la hinh binh hanh =>NM // CE (1)
Trong tam giac MBC, c6: ME va BH 13 cac duong cao cat nhau tai E
Nén E 1a tryc tdm cua tam giac BMC => CE 1L MB (2)
Tu (1) va(2) suyra: MN L MB.
Cau 16: Mot ngudi mang cam di ddi 13y tao va 18. Ctr 9 qua cam thi ddi dugc 2 qua tio va 1 qua 18, 5 qua
tao thi d6i dugc 2 qua 18. Néu ngudi d6 doi hét s6 cam mang di thi dugc 17 qua tao va 13 qua 18. Hoi
nguoi dé mang di bao nhiéu qua cam?
Bai giai:
9 qua cam doi dugc 2 qua tdo va 1 qua 1 nén 18 qua cam doi dugc 4 qué tdo va 2 qua 1é. Vi 5 qua tao doi
dugc 2 qua 16 nén 18 qua cam ddi duge: 4 +5=9 (qua tao).
Do d6 2 qua cam d6i duge 1 qua tio. Ctr 5 qua tdo doi duge 2 qua & nén 10 qua cam d6i dugc 2 qua 1é.

Vay 5 qua cam d6i duoc 1 qua 18. S6 cam nguoi d6 mang di dé d6i duoc 17 qua tao va 13 qualé la: 2 x 17
+5x 13 =99 (qua).

IL. Phan tu luan (12,0 diém)

Céu 1(3,0 diém): a.Chimg minh rang A=n’(n’- 7)>— 36n chia hét cho 5040 v&i moi s6 tu nhién n
Giai:

Ta c6 5040 =24.32.5.7

A=n’(n* 7)*-36n=n.[ n’(n%-7)> =36 ] =n. [n.(n>-7 ) -6].[n.(n%-7 ) +6]

=n.(n*-7n — 6).(n>-7n +6)

Talai ¢c6 n*-7n — 6 =n*+n? —n> —n — 6n -6 = n%.(n+1)- n (n+1) -6(n+1)

~(+)(’n-6)= (n+1 )(n+2) (n-3)

Tuwong tu : n>-7n+6 = (n-1) (n-2)(n+3) d

Do d6 A= (n-3)(n-2) (n-1) n (n+1) (nt+2) (n+3)

Ta thdy : A 1a tich ctia 7 so nguyén lién tlep ma trong 7 s nguyén lién tiép:

- Ton tai mot boi sd ctia 5 (nén A & 5)

- Tdn tai mot boicua 7 (nén A : 7)

- Tdn tai hai boicia3 (nén A : 9)

- Tdn tai 3 bdi cua 2 trong d6 cO boi cia4 (nén A : 16)
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Vay A chia hét cho 5, 7,9,16 d6i mot nguyén t6 cing nhau = A : 5.7.9.16= 5040
b. Tim n dé n + 5 va n + 30 déu la cac so chinh phuong (n € Z)
Huwdng dan giai

”+5=“£}: (a,b EN)= b*>—a® = (b—a)(b+a) = 25

at {n—l- 30 =
. A b—ae€ {1;5}
b — bh— (b — =
Ta conhén xétsau: b —a € Z;b—a < b + a; (b —a) /25 {b+ a € {25; 5}

+){b—a=l ﬁ{a=12

b+ a=25 h=13
b—a=5 a=10
+
){b+a=5m{b=5
Viy n=-5;139

Cau 2 (3,5 diém):1. Khi chia da thic P(x) = x*' + ax” + bx*' + ex® + 2x+1 cho (x —1) duge
s6 du 12 5 va khi chia P(x) cho ( x —2) dugc s6 du 1a — 4
Hay tim cac s thuc A , B biét da thirc O(x) = x*' + ax™ + bx* + ex" + Ax + B
chia hét cho da thirc x> —3x+2
2017 2017 2017 — 91009

. A 2 2 2_ \ 4 (4 .
2. Chobiet ¥ *V +z =xy+yz+2x y3 X +y - +z - Tinh gia tri

2017x+2018y —4034z
3

2017
ctia biéu thirc p:( ] +2023.
1. Tém tit cach giai
a) P(x)=x"4+ax” +bx* +ex'" + 2x+1 cho (x =1) dugc sodulas
=Pl)y=1l+a+b+c+2.1+1=5
=a+b+ec=1 _
+ khi chia P(x) xho ( x — 2) dugc so du la—4
= P(2)=2"4+a2" +b2" +c2" +22+1=—4
=28 4+ 42" + 2" 42" =9
+C6 O(x)=x" +ax’” + bx*' + ex'’ + Ax + B chia hét cho da thirc x° —3x+2 = (x—1)(x—2)
= 0(1)=0=1+a+b+c+A+B = A+B=-2 (1)
0(2)=0=2" +a2" +b2° +2° +24+B =224+B=9(2)
Giai hé phuong trinh (1) va(2) = A=11;B=-13 b)
(x—1P+@2x+3)P*=27x>+38
S X -3x2+3x - 1+ 83 +36x% +54x +27 -27x* —8=0
& -18x3+33x°+57x+18=0 < 6x3-11x*-19x -6 =0 (2)
Ta théy Pt c6 mot nghi¢m x = 3, nén vé trai co nhan tir x — 3:
(2) < (65> — 18x) + (7x2—21x) + (2x — 6) =0
S6xX(x-3)+7x(x-3)+2(x-3)=0 < (x-3)(6x>*+7x+2)=0
SE=-)6X2+3x)+(@x+2)]=0 < (x-3)[3x(2x+1)+2(2x+1)] =0
< (x-3)2x+1D)Bx +2) ...
Vay tap nghiém cua phuong trinh la S={-1/2; 3; -2/3}
2. Cho blét x2 +y2 +Z2 =xy+yz+zx Va x2017 +y2017 +22017 :91009

P_(2017x+2018y—4034z
3

- Tinh gia tri cta biéu thirc

2017
] +2023.



Giai:
Ta cO

¥+ =+ yz+zx & 237 +2y° +22° :2)cy+2yz+2zx<:>()c—y)2+(y—z)2+(z—)c)2 =0

1009
2017 2019
= 3.X = 3

@x:y:z:x2017+y2017+22017 =99 o 3 X2V =(32) oSx=3=y=z

2017 2017
Khi dé p= (2017“ 20;8y _4034Zj +2023 = Gj +2023=2024.

Cau 3 4.5 diém): Cho hinh binh hanh ABCD ¢6 duong chéo AC 16n hon duong chéo BD. Goi E, F
lan luot 1a hinh chi€u cua B va D xu6ng duong thang AC. Goi H va K lan luot 1a hinh chiéu cua C xuong
duong thang AB va AD. ‘

a. T giac BEDF la hinh gi ? Hay chiing minh diéu do ?

b.Chimg minh rang : CH.CD = CB.CK

c¢.Chimg minh rang : AB.AH + AD.AK = AC>.

a)Ta co : BE L AC (gt); DF L AC (gt) => BE // DF
Chung minh : ABEO =ADFO(g—c—g)

=> BE =DF

Suy ra : Ttr giac : BEDF la hinh binh hanh.

b)Ta c6: ABC = ADC = HBC = KDC
Chung minh : ACBH ~ ACDK (g —g)
:>C—H :C—K:> CH.CD=CK.CB
CB CD

¢)Chimg minh : AAFD ~A4AKC(g—g)

AF AK
=—=—

AD AC
Chung minh : ACFD ~AAHC(g—-g)

= AD.AK = AF . AC
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CF AH

>—="—

CD AC
cF_an

Ma:CD=AB =~ ==~ = AB.AH = CF.AC
Suy ra: AB.AH + AB.AH = CF.AC + AF.AC = (CF + AF)AC = AC? (dpcm).

Cau 4 (1,0 diém):

Khi trén bang ghi 2024 s6 tw nhién 1, 2, 3, ..., 2024, cin xéa di it nhat bao nhiéu s6 dé cac

s0 con lai trén bang c6 tinh chit khong c6 3 s6 ndo ma mét trong 3 s6 d6 bang tich ciia 2 1,0
s6 con lai.
Néu x6a 43562, 3, 4, ..., 44 thi cac sb con lai 1a 1, 45, 46, 47, ..., 2024 vi xét 1 s6 bang tich

) A , A A X f. A 0,5
cua 2 s0 khic nén ta khong can xét s0 1
khi d¢6 tich cta 2 s6 khac 1 trong phan con lai nho nhat = 45*46 = 2070 nén chac chan khong 0.5

c6 s6 nao bang tich cua 2 so khac.

Hét
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