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SO GIAO DUC VAPAO TAO  Ki THI CHON HOQC SINH GIOI TINH LOP 9

NGHE AN NAM HOC 2020 - 2021
Ry , , Mén thi: TOAN - BANG B ‘
DE CHINH THUC Thoi gian: 150 phut (khong ké thoi gian giao dé)

Cau 1 (3,0 diém).

a) Tim tat ca cac cap sO nguyén (x;y) thoa man x> —y® = 6x+8.

b) Chimg minh rang v6i moi sb tu nhién n e N”thi »* +5n chia hét cho 6.
Ciu 2 (6,5 diém).

a) Giai phuong trinh x—6=+6—x —Jx—-1
X +5x=y"+5y

4

b) Giai h¢ phuong trinh {
xt+y? =2

Céu 3 (1,5 diém). Cho ba s thyc duong x, y, z thoa mén diéu kién x>+ y* +2z =3xy.

Chting minh rang *r Yy
y+z x+z 16z 8

Ciu 4 (6,0 diém). Cho tam giac nhon ABC c6 D,EF lan luot 1a chan céac duong cao ké tur
ba dinh A,B,C cta tam giac. Goi H 1a tryc tdm tam giac ABC va K 14 trung diém cua HC.
a) Ching minh rang 4 diém E, K, D, F cung thudc mot dudng tron.
b) Puong thang di qua K song song v6i BC cat DF tai M. Trén tia DE lay diém P sao
cho MAP = BAC . Chung minh rang MA 1a phan giac FMP

x3+y3>7

Cau 5 (3,0 diém).
a) Cho hinh thoi ABCD c6 AB=a. Goi Ri,R» 14n luot 13 ban kinh duong tron ngoai
iép ctia cac tam gifc ABC va ABD. Chiing minh ring %+% -4
1 2 a

b) Cho da giac déu c6 2021 dinh, sao cho mdi dinh ciia da giac d6 chi duoc to bang
mot trong hai mau xanh hodc dé. Chirng minh rang ton tai 3 dinh ctia da giac di cho 1a cac
dinh cua mot tam gidc can ma cac dinh dé dugc t6 cung mdt mau.

Hova t6n thi Sinh... ..oocveveveee oo SO DGO danh ... .o oo .
Chu y: Thi sinh khong dwogc phép sir dung mdy tinh bo tui.
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DPAP AN THAM KHAO - NGHE AN BANG B (2020 — 2021)
Cau 1.

a)Tacd x* -y’ =6x+8< (x> —6x+9)—y* =17
oS (x=-3Y-y' =17 (x-3-y)(x-3+y)=17

Do 17 14 s6 nguyén t nén ta c6 cac trudng hop sau:

3—y=17 “12
THl:{x Y @{y

x=-3+y=1 a=-8
-3-y=-17 =6
H2: |7 YT T sl
x=3+y=-1 a=38
-3-y=1 =12
3 D 0T e
x=3+y=17 a=38
—3-y=-1 =—6
THe: L 0 VT sl
x=3+y=-17 a=-8

Viy céc cip s6 nguyén (x;y thoa min yéu cau bai toan 1a {(12; —-8),(—6;8),(12;8), (—6;—8)}
b) Taco: n’ +5n=(n’ —n)+6n=n(n-1)(n+1)+6n

Do n(n—1)(n+1)1a tich ctia ba sb tu nhién lién tiép = n(n—1)(n+1):6

Ma 6136, tr d6 suy ra: [n(n—1)(n+1)+6n]:6 = (n* +5n):6

Cau 2.

a) biéu kién: 1<x<6

Phuong trinh da cho twong duong voi x—6++/x—1—-~+/6—-x =0
S x=-5+(Wx—-1-2)+(1-~+6—-x)=0

1

& (x=5)(1+ + ) =0
Jxi—1+2 1++J6—x
&S x=5
1 1
Do 1+ >0,Vxe [1;6]

_+_
Jx—-1+42 1++6—x
Vay: x=5
b) Ta co: x3+5x:y3+5y<:>(x3—y3)+5(X—y):0
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= (x—y)(x2 +xy+y° +5)=O
Sx=y
Do x*+xy+y°+5>0,Vx,ye R
V6i x=y, thay vao phuong trinh thir hai cta hé ta dugce: x*+x* -2=0< (x2 - 1)(x2 + 2) =0
Sx*=1vix’+2>0,VxeR
& x =71

=1 -_1
Vay hé phuong trinh da cho c6 nghi¢m: {x E {x
y

y= =-1
Cau 3.
Tacod: 3xy=x"+y’+z22xp+z=>xy>z
Suy ra:
X4y Gy ) Gy Xty g
16z 16z 16z 16
LN S S GNP € 5 ) S 5.5') S S

y+z x4z - xy+xz xp+yz 2xy+z(x+y) xpQ+x+y) 2+x+y
Tu (1) va (2) ta co:

P> 4 +x+y

x+y+2 16
~p> 4 Jrx+y+2_1_22 4 'x+y+2 1_:1_1_:7_
xX+y+2 16 8 X+y+2 16 8 8 8

Vay Mian%@x:y:3,Z:9
Cau 4.

a) +) Do EK 14 trung tuyén cta tam giac vuéng EHC = KE = KC = KEC = ECK

— EKF = KCE + KEC = 2ECK (1)
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+) Do tit gide noi tiép HDCE = ECK = EDH
+) Do tir giac ndi tiép FECB = ECK = EBH
+) Do tr gide noi tiép FBDH = FBH = FDH
Tur d6 suy ra: FDE = FDH + EDH = 2EDH = 2ECK 2)

Tu (1) va (2) suy ra FDE = EKF . Do d6: tt giac FDKE ndi tiép hay 4 diém F,D,K,E cing thudc
mdt dudng tron.

b) Goi N 1a giao diém ciia MK va DE

Ta co:

MN //BC = BDN = MNE (3)

ABDE 12 tit gi4c noi tiép nén BDE + BAE =180° (4)

Tur (3) va (4) suy ra: MNP + MAP = 180"

Do d6: MNPA 14 tir gic ndi tiép nén AMP = ANP ®)]

Lai c6: AAMD = AAND(c.g.c) = AMD = AND = 180° — AMD =180° — AND (6)
Tir (5) va (6) suy ra: AMP = AMF

Do d6 MA la phan giac cua FMP

Cau 5.

a)

Goi M 1 trung diém ctia canh AB. Puong trung tryc ciia doan AB cét cac duong AC va BD lan
luot tai [, J. Khi d6 I, J 1an luot 1a tdm dudng tron ngoai ti€p cua cac tam giac ABD va ABC.

.y MA MJ _MA M.
D& thiy: AMAI ~ AMJB(g.g) = 24 M _ MA_MJ
Al JB R, R

MA> MJ?  MA®> JB*-MB* R’ -MB’
j— = - = =

R22 R21 R22 R21 Rzl
MA*>  MB’ a a
R, R 4R, W,
2 1 2 1
1, 1_4
Rl R &
b)
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Do da giac di cho 1a da giac déu nén da gidc d6 noi tiép duong tron tim O.

Do 2021 14 s6 1é nén ton tai 2 dinh k& nhau t6 ciing mau. Gia sir 2 dinh d6 1 A va B va ciing duoc
t6 mau do.

Ciing do da giac da cho déu va c6 sd dinh 1¢ nén ton tai dinh M cua da gidc ndm trén trung tryc
doan AB

= AMAB can.

Ta x¢ét hai kha nang xay ra:

+) Kha nang 1: Néu t6 mau d6 = dpem.

+) Kha niang 2: Néu M t6 mau xanh.

Goi E,F 1a cac dinh ké ctia A va B c6: EA = AB = BF = EF//AB = AMEF cén tai M. Khi d6:
Néu E,F mau xanh thi AMEF can va théa mén bai toan

Néu mét trong hai dinh E.F mau do, gia sit E mau do thi AEAB thda man yéu cau bai toan

Vay ludn ton tai 3 dinh cia da gidc déu da cho 1ap nén mot tam giac cn c6 cac dinh cling mau
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