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SO GIAO DUC VA PAO TAO PE THI CHON HQC SINH GIOI
PHU THOQ NAM HQC 2020 - 2021

Mon: Toan — Lop: 9

PE CHINH THUC

Thoi gian lam bai: 150 phat
(Pé thi gom: 01 trang)

I. PHAN TRAC NGHIEM

\/)C—l—Z\/E
Jx-2-1
A.P=1khi 2<x<3. B.P =1 khi x>3.
C. P=-1 khi x>3. D. P=1 khi x#3.

Ciau2. Chox, y lacic so thuc thoa man dang thirc: (x+\/l+x2 )(y+«/1+y2)=1 . Gia

Caul. Cho biéu thirc: P = , khang dinh nao dudi day dung ?

tri cta biéu thirc 4 = x* + y° bang:
A. 3. B. 1. C.0. D. 2.
Cau3. Co bao nhiéu gia tri cia tham s m dé hai dudng thang (d):y = (m2 —l)x +4 va

(d"):y =3x+m+2 song song v&i nhau?

A. 1. B. 2. C.0. D. V5 s0.

Caud4. Trén mit phing toa do Oxy cho M(x;y) v6ix, y thod man hé phuong trinh:
x+y=14+10m

{x —y=5+11m

Tim gié tri clia m dé diem M e(d):y=x+1.

3 3 3 6
A.m=—. B.m=——. C.m=—. D. .
2 2 11 11

mx+y=-1

Cau5. Co bao nhiéu gia tri cia m dé hé phuong trinh: { c6 nghiém duy nhat

X+y=-m
thoa mén dang thirc x = y(2 —y)?
A. 0. B. L. C.2. D. 3.

1 2 ” . )
Cau 6. Cho Parabol (P):y= —sz va diém 7(0;—1). Biet duong thang (d) qua I v6i
hé s6 goc ludn cdt (P) tai hai diém phan biét 4, B . D¢ dai nho nhét cia 4B 1a:

A 4. B. 3\/3. C. /2. D. 342 .

X +2x+7 B

Cau7. Cho phuong trinh: ———= x> +2x+1.Goi S la tich tit ca cic nghiém cua
X +2x+3

phuong trinh. Gid tricua S 1a:
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A. 2. B. 2. C. 1. D. -1.

Cau8. Co bao nhiéu gia tri ciia tham s6 a khac 0 dé mot trong cac nghiém cua phuong
trinh x* —8x+4a =0 gip d6i mot trong cac nghiém ciia phuong trinh x*> —x—4a =02

A. 0. B. 2. C. 1. D. 3.

Cau 9. Cho tam giac ABC, trung tuyén AM . Céc tia phan giac ciia cac goc AMB , AMC
cét cac canh 4B, AC theo thir tu tai D va E. Biét BC=8cm, AM =6cm . D dai doan
thang DE bang

A. Scm . B. 4,5cm. C. 5,2cm . D. 4,8cm .
Cau 10. Cho tam giac ABC déu canh4a. GoiM , N, P la cac diém

A
di dong trén cac canh 4B, AC, CA sao cho AM =BN =CP (nhu :
hinh v€ bén). Gia tri nho nhat cua dién tich tam giac MNP la
M
2
3

A. a \/_ . B. 2a2x/§.

4

2
3 N
C. a2\/§ . D. a g/_ .
B

Ciau 11. Cho hinh hop chit nhat ABCD.A'B'C'D' c6 thé tich bang

48cm® . Goi E, E' lan luot 13 trung diém cta cac canh CD, C'D’ . Thé tich cta ling tru
ABE.A'B'E’ bang:

A. 12cm’. B. 24cm’. C. 36cm’. D. 16¢cm’.
Céau 12. Cho hinh vuéng ABCD . Goi M , N lan luot 1a trung diém cua BC, CD. Gia tri

cua cosm la:

V10 V3 J5

A, ——. B. C. —. D. —.
10 2 5
Ciau 13. Cho hinh vuéng ABCD canh a . Goi I 1 diém nam trong hinh vuéng sao cho
ABI = BAI =15° . Gia trj cia IC+ID bing:
AL B. 2% c.22. D. 2a.
3 3 2

Cau 14. Cho tam gidc ABC vudng tai A, goi r, R lan luot 13 ban kinh dudng tron nodi

o|%

tiép, ngoai tiép tam gidc ABC . Biét AB =3cm, AC =4cm . Ti sd % bang:

1 2 2 3
A, —. B. —. C. —. D. —.
2 5 3 5

Cau15. Cho tam gidc ABC noi tiép duong tron (O) , céc
duong cao AH,, BH,, CH, cat dudng tron (O) theo thir tw 6 D

E, F.Tinh AD + BE + Cr . Ta dugc két qua la:
AH, BH, CH,
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al bs
2

el n.1
3 2

Ciu 16. Tir danh sach giéi thiéu gido vién tham gia lam d¢ thi chon hoc sinh gioi 16p 9 mén
Toan, trong d6 c6 6 gido vién nam va 4 gido vién nit, thly Hong phu trach mudn chon 3 gido
vién tham gia lam d¢ thi. C6 bao nhiéu cach chon néu trong 3 gido vién d6 c6 it nhat mot giao
vién nit?

A. 100. B. 21. C.19. D. 52.

II. PHAN TU LUAN

Caul. (3,0 diém).

a) Tim cac nghiém nguyén ctia phuong trinh: (x + y—3)* +(y-2)* =y -2

b) C6 bao nhiéu s ty nhién 7 khong vuot qua 2021 sao cho n® +2021 chia hét cho 30
Cau2. (3,5 diém).

a) Gia strx,, x, , x, 1a ba nghiém cta phuong trinh: x* —4x* +2x+4=0. Dt

S =x +x5+x;

Chung minh rang S, 1a s6 nguyén véi moi n nguyén duong.

Jx+2(x+3) = J;[,/y(x+2)+l}

b) Giai hé phuong trinh:
X+ +D2x—y+5)=x+16

Cau3. (4,0 diém). Cho duong tron (O) va mot diy cung BC cb dinh khong 1a dudng
kinh. Xét diém A thay doi trén (0) sao cho A khong trung v6i B ,C. Goi H la tryc tdm tam
giac ABC, I 1atrung diém BC.

a) Chimg minh rang 4H =201

b) Goi D la diém d6i xting véi 4 qua O, M, N, P lan luot 1a hinh chiéu vudng goc ciia

Dlén BC, BH ,CH . Ching minh rang du:ong tron ngoai tiép tam giac MNP luon di qua
mot diém cb dmh.
¢) Tim vi tri cua diém 4 dé HA+ HB+ HC 16n nhit.
Caud. (L5 diém). Cho a, b, c laba s6 nguyén duong thoa man a+b+c=2021. Tim
gia tri nho nhat cua biéu thuec:

b c

P(a,b,c)= + +
b+e c+a a+b
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DbAP AN THAM KHAO - PHU THO (2020 — 2021)

. PHAN TRAC NGHIEM
BANG DAP AN PHAN TRAC NGHIEM

Caul Cau2 Caus Cau4 Caus Cau b6 Cau7 Cau 8
B C A D B A D

Cau9 Céu 10 Cau 11 Cau 12 Cau 13 Cau 14 Cau 15 Cau 16
D C B A D B B

1" HUGONG DAN GIAI CHI TIET =1
II. PHAN TU LUAN
Céu 1.
a) Phuong trinh: (x+y=3)"+(y-2)"-(y-2)=0
S X H2(y=-3)x+2y" —11y+15=0 (¥)
Tacod: A, =(y—3)" -2y +11ly—-15=-y>+5y—6
Tir yéu ciu bai toan thi phwong trinh (*) phai c6 nghiém x hay A >0
Vay 01’ +5y-6>0 <2< y<3
Ma yeZ:>ye{2;3}
Voi y=2=x=1
Voi y=3=x=0
Vay phuong trinh c6 nghiém: (x,y) € {(1;2);(0;3)} .
b) C6 bao nhiéu sé tw nhién n khong vwot qud 2021 sao cho n* +2021 chia hét cho 30
Ta cé: n* +2021 =n” —n+(2021+n)
Chung minh dugc n° —n chia hét cho 6.
Chimg minh dugc n? —n chia hét cho 5
Tir d6 ta c6: n® —n chia hét cho 30
Do d6 (n” +2021):30 < (2021+1):30
< (2010+114n):30 < (n+11):30
Do #n 1a sb tu nhién khong vuot qué 2021 nén 0<n <2021

n+11:30
=
11<n+11<2032

= n+11€{30;60;...;2010}
=>ne {19;49;....;1999}
Nhu vay ta ¢6 67 sb tu nhién n thoa mén dé bai.

Cau 2.
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a) Gid sux,, x,, x; la ba nghiém cta phuong trinh: X —4x*+2x+4=0.Pat

S, =x!'+x} +x} . Ching minh rang S, la s6 nguyén v6i moi n nguyén duong.

Ta c6: x* —4x” +2x+4=0 < (x-2)(x’-2x-2)=0

Giai phwong trinh x* —4x* +2x+4 =0 ta duoc banghiém x, =1—-/3; x, =1++/3; x, =2
S =x"+x! +x! =(1+3)" +(1=~3)" +2".

Dé chimg minh S 14 s6 nguyén v6i moi 7 nguyén duong ta di chimg minh

T = (1+\/§)” +(l—\/§)” 1a s6 nguyén véi moi n nguyén duong.

Tadichingminh 7 € Z, bang quy nap.

Taco: T, =(1+43)+(1-3)=2;T, =(1+3)* +(1-3)* =8 tirc 1a T, T, e Z

Giasu T, e Z,Vk<n+1.Tadiching minh 7, € Z , that vay:

T, =(1+3)" +(1-/3)""

=[N3 =B | (VB + (1= NB) |- 1+ \B) (1= )+ (1= B) 1+ ) |

=[ B3+ (=B [ (14 B+ (1= NB) |- 1+ \B) "+ (1= ) |1+ B)(1- )

=2T

n+l

+2T,
ViT . T  eZnénT 6 eZ
Theo nguyén ly quy nap 7, € Z véi moi n nguyén duong. Vay S, 1a s6 nguyén v6i moi

nnguyén duong.

A 4 en y=0
b) Dicu kién:
x>-2

bat Vx+2=a; \/;zb; (a,bZO)
Phuong trinh thit nhét tr6 thanh a(a’ +1)=b(ab+1)
& (a—b)(a’ +ab+1)=0<a=b (vi a’+ab+1>0)

a:b:>\/x+2:\/;<:>y=x+2

Thay y =x+2 vao phuong trinh (2) ta dugc
x=1

2" +5x-7=0 & 7

X=——=

2
Két hop diéu kién ta dugc x=1=>y=3
Vay nghiém cia h¢ phuong trinh la: (x; y) = (1;3) .
Cau 3.

thuvienhoclieu.com Trang 76



thuvienhoclieu.com

a) Chtng minh rang AH =201 .
K¢ duong kinh AD cua dudng tron (0) , ta co

ACD =90°, ma BH L AC, suyra BH /I DC

Tuong tw, CH// DB . Do d6 t& giac BHCD la
hinh binh hanh.

Suy ra BC , HD cat nhau tai trung diém moi
duong, hay 7 1a trung diém ctua HD .

Trong tam giac DAH ta c6 OI la duong trung
binh nén AH =20I (diéu phai chtrng minh).

b) Goi D 1a diém dbi ximg véi A qua O; M, N
P lan luot 1a hinh chiéu vuéng goc cun D 1én
BC, BH , CH . Chimg minh ring dudng tron
ngoai tiép tam giac MNP ludn di qua mot diém cb dinh.

T gide HNDP ni tiép duong tron duong kinh HD nén NIP = 2NDP = 2(180° —J?PF:)

Ta giac BNMD ndi tiép duong tron duong kinh BD nén NMD =180°~ NBD = BHC .
Ta giac CPMD ndi tiép duong tron duong kinh CD nén PMD =180°— PCD = BHC .
Tir d6 ta c6 NMP = 360°— NMD — PMD =360°~2BHC

Nhu vay NIP = NMP , suy ra tir gidc NIMP ndi tiép duoc mot dudng tron hay duong tron
ngoai tiép tam gidc MNP ludn di qua mot diém cb dinh 7 1a trung diém cua BC (diéu phai
chung minh).

¢) Tim vi tri diém A dé HA+ HB + HC 16n nhét.

Trén tia ddi cua tia DB 1iy diém E sao cho DE = DC

Ta cb: BEC :%(1800—&)75) =%(180°—§A\C)

thuvienhoclieu.com Trang 77



thuvienhoclieu.com
Truong hgp 1: A4 thudc cung 16n BC

Vi BEC = %(1800—}% ) nén E thudc cung tron ¢ dinh dung trén doan th?mg BC , nam

khac phia v6i 4 d6i v6i duong thang BC .

C6 HA=20I  khong d6i, nén HA+HB+HC  16n nhat khi va chi khi
HB+HC =BD+DC = BD + DE = BE 16n nhit BE 16n nhat khi va chi khi BE 13 duong
kinh ctia dudng tron chira cung tron do.

Khi ¢6 DI 1 BC , tuong tmg ciing c6 Al L BC ticla A la diém chinh giita cung 16n BC .
Goi 4,, 4, 1an lugt 14 diém chinh giita cung 16n BC va cung nho BC .

Ta c6: HB+ HC = |BC? +(2A2I)2 khi 4= 4, 1a diém chinh giira cung 16n BC .

Trwong hop 2: A4 thudc cung nhdé BC
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Chting minh tuong ty ta c6 HA+ HB+ HC 16n nhat khi va chi khi diém A 13 diém chinh
gitra cung nho BC'.

Ta c6: HB+ HC = |BC? +(2A2I)2 khi 4= 4, 1a diém chinh giira cung 16n BC .

Taco: A,1 < A1 nénkhi A4 1a diém chinh gitra cung nhé BC thi HA+ HB+ HC 16n nhit.

Chu 4.
673 1348
20 L 070,

Ta d] Chﬁng mlnh Vé’l (a,b,c) = (673, 674:» 674) 9 ta duo’c P(673’ 674’1347) = 1348 1347

gid tri nho nhat cua P(a,b,c).

Vi chi ¢6 hiru han bd sé nguyén duong a, b, ¢ théa min a+b+c =1021 nén ton tai mot bd
(ay,b,,¢, ) nguyén duong dé P, = P(ay,b,,c,) 1a gia tri nho nhét ctia P(a,b,c) khong mét
tinh téng quat.

Gia st a,<b, <c,.

Ta di ching minh ¢, <a, +1.

That vy, gia stt ¢, 2 a, +2

Xétbd a, =a,+1; b=b,; ¢,=c,—1.

Khi d6 ta co:

thuvienhoclieu.com Trang 79



thuvienhoclieu.com

R =P(a,,b,c)= - i +—4a
b+c c¢+a a+b
Ta co:
P-P - a, +1 G-l e g
b,+c¢ -1 a,+1+b, b,+c, a,+b,
1 1
=(a,+b,+¢,) -~ <0

(by+¢,)(by+c,—1) (a,+by)(a,+b,+1)
biéu nay trai voi cach tron b (ao,bo, co)
Nhu vay a, <b,<c,<a,+1.
Két hop véi diéu kién a, +5, +¢, = 2021 ta duoc (a,,b,,c, ) =(673,674,674)

Tir d6 ta ¢ gia tri nho nhat caa P(a,b,c) la B, = %+% dat duoc khi mot trong ba sb

a,b,c béng 673, hai s con lai béng 674 .
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