Pé 61
DE HSG TOAN 9 TINH HOA BINH 2023-2024
Céu 1. (4,0 diém):

. 2 VX+4 1
A 4 A: B S
Cho biéu thuc 2 T T2
1. Rat gon biéu thirc A.

2. Tim céc gia tri nguyén cua x deé bi€u thirc A nhan gia tri nguyén.

(Vo1 x=0,x#4).

B Vx+2

:(1 2/x+5

. 1
3. Tim x sao cho ()(_720-

1).A
Cau 2 (6,0 diém):q , )
1. Tim m dé khoang cach tir goc toa dd O dén do thi ham s6 y=(m—1)x+2

: 2
bang N

2y=

2 x+my = 2 ¢ (voim la tham s0). Tim m dé hé

2. Cho h¢ phuong trinh

. ~ . - A ) ~ 5
phuong trinh da cho c6 nghiém (x; y| thoa man X+ty=-.

3. Cho tam giac ABC vudng tai A, dudng cao AH. Cho biét BC=13cm va
AH=6cm. Tinh d dai doan thang HB va HC.
Cau 3 (4,0 diém):

1. Huéng tng thang Thanh nién, nha trudng dy kién t6 chic cho nhiing
hoc sinh 16p 9A du diéu kién két nap Poan dot 26/3 mot budi lao dong
cong san trong 18 cdy xanh. Den ngay lao dong, c6 3 ban bi nhiém
Covid 19 nén khong tham gia trong cay dugc, do do moi ban con lai
phai trong thém 1 cdy mdi dam bao ké hoach dat ra (s6 cdy méi hoc
sinh trong duoc bang nhau). Hoi thuc té c6 bao nhiéu hoc sinh da
tham gia trong cay?

2. Tim céc cdp sd nguyén (x;y) thoa man: x(x*+x+1/=4"—1.

Cau 4 (4,0 diém):

Cho duong tron (O,R). Tir mot diém M nam ngoai dudng tron, ké 2 tiép

tuyén MA,MB dén (O) (A,Blacdctiépdiém). Qua A ké duong thang song

song voi MO cit dudng tron (O) tai E(Ekhdc A). Pudng thang ME cit
duong tron (O) tai F(FkhdcE). Pudng thang AF cat MO tai N. Goi H 1a
giao diém ctia MO va AB.

1. Chimg minh MN’=NA.NF.

2. Chirng minh HFN=90° vA MN=NH,

2
3. Ching minh ng ]]\541;
Cau 5 (2,0 diém):

1. Giai phuong trinh 2x°—2 x+2=(2x+1)[Vx*~x+3-1/.

2. Choa,b,clacéc s6 thuc duong thoa man a+2b+3c>11. Chting minh
rang:

1.

a+b+c+3+£i+¥L>§Z_
a 2b 4c 4
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(Huéng dan cham gom cé 05 trang)

Cau 1: (4,0d)

{ 4= Vx+4 . Vx+2 .
' (Vx=2)(Vx+2) (Vx=2)(Vx+2)|"
_ 2x+6 Vx-2 2
_(&—muﬂu)'J}3_2'f

2. 4= flasonguyentm(z Vx) E U (2) = [£1;+2]

Vx+2—-2x-5
\/;+2

2-x -2 -1 1 2
X 16 9 1 0
Vay x €10;1;9;16]
1 2—x Vx=2
3 a 0 2(x 1)>0 R

el o ll < ]lix<4

két hop véi diéu kién ta cho, ta dugc: 16 x ¢ 4

Cau 2 (6,0d)

bat (d): y=(m-1)x + 2

+Voim =1 thi (d): y = 2, khoang céach tir O dén (d) bang 2, khong thoa man
+Voim#1. Taco:

2
Giao diém (d) v6i Ox: A —0]=0A=|— —2
m—1 \m—l\
Giao diém (d) véi Oy: B(0,2) =0B=2
+ Ké OH L (d)
Theo hé thirc lugng trong tam giac vuéng OAB, ta co:
1 1
011L12_o,142+o}32=> 2)= iu%
V5 Im—1]
5 (m—1P 1 .. .
Z:( 1 ) +Z o cc,VaymG{—l;B}
2m+10 5m—4

2. Giai hé, duoc nghiém duy nhét (x;y) = vO1 moi m

’ 2
m’+4 = m’+4



A a2 2m+10 5m—4 5
Bién do6i x+y— tré thanh + == =5m-14m+8=0
m’+4 m’+4 2
4

Giaiduogcm=2, m= T
3. Taco:

A

B H

+HB.HC=AH*=36 (1)
+HB+HC=BC=13 (2)
+ T (1),(2) tinh dugc:
HB =4cm, HC =9cm
Cau 3 (4,04)
1.Goi s hoc sinh di tham gia trong cay 1a x, diéu kién x nguyén duong
S6 hoc sinh dy kién: x + 3
18

S6 cay mdi hoc sinh phai trong theo duy kién: 43

So cay thuc té mdi hoc sinh tré)ng duoc: %
Theo bai ra, ta c6 phuong trinh: 178 - Xl—f?) =1
Giai phuong trinh ta dugc:
x = -9 (loai)
X = 6 (thoa man)
Vay sb hoc sinh thuc té da tham gia trong cdy 1a 6 hoc sinh
2.Bién dbi phuong trinh vé dang (x+1)(x +1) =4’
+ V61 x nguyén thi vé trai PT (*) 1a s6 nguyén. Néu y ¢ 0 thi vé phai PT(*) bang
4’ khong 1a s6 nguyén nén PT (*) khong théa man
Vayy=20.Khido4">0nénx >0
+ Vo6iy =0 thi x = 0.Ta duoc (x; y) = (0;0) la mot nghi¢m cua PT(*)
+Véiy > 1 thi 47 13 s6 chin. Suy ra (x+1)(x*+1) ciing 1a s6 chin, nén x 1a sd 1é.
bat x =2k+1,k € Z k >0
Khi d6 (2k+2)(4k*+4k+2) = 4” = (k+1)(2k*+2k+1) = 4"
e Khiy=1 thi (k+1)(2k*+2k+1)=1 = 2k’+4k+3k =0 = k=0
Khi d6 x=1. Ta dugc (x;y) = (1;1) 1a mot nghiém cua PT(*)



e Khiy> 1 thi 2k*+2k+1 1a mot s6 16 va 1a uéc ctia 4° ", ma 4° " chi c6 mot
udc nguyén duong 1é duy nhat 1a 1, nén 2k*+2k+1=1=k =0
Khi d6é x=1, y=1 (loai doy > 1).
Vay PT c¢6 2 nghiém (0;0) va (1;1).
Cau 4 (4,0d)

1. Xét AANM va AMNF, c6:
+ Go6c N chung (1)

\ \ —— — 1 —
+ Trong duong tron (O): MAN = AEF = ESd AF ;

Lai ¢c6 AE//MO nén FMN = AEF (so le trong)
Suy ra MAN = FMN  (2)
Tu (1) va (2) suy ra: AANM ~ AMNF (g.g)

AN _ MN 2
VN = NE = MN’= NANF

Suy ra
2. Tac6 AE//MO. Ma MO L AB nén AE L AB

Suy ra BE 1a duong kinh cua (O) ’

+ Ching minh duoc tir gidc MFHB ndi tiép (MFB = MHB = 90°)

Suy ra HFE = HBM (goc ngoai tai dinh F bing goc trong ctia dinh doi dién)
3)

— — ]_ —_——
—|—AFE=ABE=§sdAE (4)

Twr (3) va (4) suy ra HFA = 90°

Ap dung hé thire luong trong tam gidc AHN vudng tai H, dudng cao HF, ta co
NH*=NA.NF (5)

Ma MN*= NANF (ching minh phan 1)

Vay NH=NM

3. Ta c6 HA=HB (vi MA, MB 1a 2 tiép tuyén cta (O))



Ap dung hé thire luong trong tam giac vuéng AHN, ta co:
HB’= HA’= AF.AN
HF’=FA.FN

HB® AN FA
_FN_ITFN (6)

HF?
FE FA
Lai c6 AE//MN = wm-tn D

HB’ FE _,
HF? FM

Suy ra

Tu (6) va (7) suy ra

Cau 5 (2,0d)

1. Dat Vx’—x+3=t, (t 2 0)

Bién d6i PT dé cho vé dang: (x*- x +3) + x* - x - 1 = 2x-1)Vx*—x+3 - 2x - 1
PT tr6 thanh: ¢ - 2x-1)t +x*+x =10

Giai dugc &6

F VX —x43 =X = bl = X =3

s x2>2—1 .

2
+ X_X+3 X+1 ®C2x+3 xz+2x+1("®X=§

Vay PT ¢6 2 nghiém x = 5, x = 3

3 9 1 3 .3 b. 9 c, 1 1
2 M=a+b+c+= +E+__(Za+g +(E+E)+ Z+4—C)+Z(a+2b+3c)

Ap dung bat dang thirc C6 si cho 2 s6 duong va gia thiét a + 2b + 3¢ > 11, ta co:
b 9 1 1 11 37

c -4 _ 957
M>2TE+2\/EE+2\/Z4_C+ =343+ 5+ =

DAiu “=> xdyrakhia=2,b=3,c=1.

Ghi chii: Moi cdch lam ding khédc hiwdng dan trén déu cho diém t6i da



