PHONG GIAO DUC VA PAO TAO DIEN CHAU

PE THI CHQON HQC SINH GIOI CAP HUYEN LOP 9
NAM HOQC 2023 - 2024
Moén: Toan — (Thoi gian lam bai 150 phut)

Bai 1. (5,0 diém)
xx-3  2Jx- 3, J‘+3

M=
-2 , x- 2 "- 3 r L. xz20x#9
1) Cho biéu thirc J_ Vel vei T

Thu gon M va tim gia tri nhé nhat ctia M.

. L a
2) Cho a, b, c 1a cac s6 nguyén khac 0 théa man:

P=a’+b +c¢’ ., .z r1x A A K
‘ ¢ it nhat 2 udc 1a so nguyén to.

Chtng minh rang:
Bai 2. (3,0 diém)
1) Cho da thirc P(x) voi hé sd thuc théa man P(1) = 2 va P(-1) = 4. Tim da
thirc du trong phép chia da thirc P(x) cho da thirc x* — 1
2) Tim cac s6 nguyén td p, q sao cho: p>— ¢ — 12 =p - 7q.
Bai 3. (4,0 diém) Giai cac phuong trinh:

44/x -1

a) =x>—-9x + 28
b) (4x+2)fx+8 =32 +Tx+8

Bai 4. (2,0 diém) Cho x, y, z 1a cac sb thuc duong thoa man: ~

R N P AP o
Chung minh rang: 4
Bai 5. (6,0 diém) Cho tam giac nhon ABC, cac duong cao AD, BI, CK cit nhau tai
H. Trén doan BH 14y cac diém P sao cho Hpc =90 :
a) Ching minh rang; WPk = HBI
AH.BH.CH {:E
b) Chirng minh rang: AD.BICK 27
¢) Qua H ké duong thang song song v4i BC ciat AB, AC lan luot tai M va N.
AH
=
AO V2

Goi O 1a giao diém cac dudng trung tryc cua tam gidc AMN. Gia s
Chting minh rang: 3 diém K, I, O thang hang.



HUONG DAN CHAM MON TOAN 9

Bai ) 4 Néi dung trinh bay Diém
1. 1) Vi ¥ Z0x #9
(5d) | (3.0d) . i3 3(5-3)+J_¥+3
U xale-3 e+l 340k
Y ) I ) O2s)
T )E-3) (Fe)E-3) (E+DR-3) 00
_.TJ.?- 3- E(r- Daf x +9)- (.‘r +4ﬁ+3)
) (Vx +1)(x - 3)
_xx-3- 20 +124x - 18- x- 44/x -3 0.5
(Vr +1)(x - 3)
i 3u48dx- 24 Jr(48)- 3G +8)
(Vr+)(Va-3)  (r+){x-3)
L GeeWr-3) ug 0.5
(W +)(x-3) Vel
9o | 9 | .
.-w:J?-nm:IJ?HJrJ;H.‘-H s
9
Ap dung bt dang thirc C6 si cho Jre De“ﬂ"" ' ta co
) 2 + i’ = Jr+l+ ) -2=pH-2
(J?+|)+J;+I:_=HJ(J_? I)'.EH e+ NES 2 26- 2 05
= M =0-2= M =4
9
= WJyr+]l= 0,5

Dau “=" xdy ra Jx +1 hay x = 4 (t/mdk)
Vay gié tri nho nhat ciia M 13 4 khi x =4




1 1 1)

la b ¢ a> b ¢
Lol 1,1 025
lab bc ca
= a+b+c=0 [dﬂmbﬁ -?ED} 0.25
Via+b+c=0
2) = a+b=-c= (a+b) =(-c)
(200 1 a'+b +3ab(a+b)=-¢
= a +b’ +¢ =3abc
3 3 3 . 0,5
Via, b, cnguyénnén @ +b” +c” =3abc:3 ()
Laico:a+b+c=0nén trongBSé a, b, cco 1 sb chia hét cho 2 0,25
= abc2= a’ +b’ +c 2 () 0,5
Tur (1) va (2) suyra @ +b° +¢ ¢4 it nhit 2 wéc nguyén t6 13 2 va 3 0,25
DétP{x}:{x+]JEx- V0Q(x)+ax +b 0,25
| Tacs P(ll=a+b=2 0.5
(],Od) P[' I}Z'a"‘b:d
Suyra'a| =-1b=3. Véy da thirc dula - X+3. 0,25
Taco:p’—q* - 12=p-Tq
2. = 4p’ - 4q° - 48 =4p - 28q 0,5
(3d) ﬁ ﬁ
” = (Q2p-1)=(2q-7) 0,5
(2,0d) *Néu2p—1=2q—7 = p+3=q,map, qlacac sd nguyén tb 0.5
= p=2,q=5 ’
*Néu2p—1=7-2q = p+q=4map, qlacac sd nguyén tb
“p=9q=2 0
Pidu kién ¥ =1 0,25
4Vx-1 =x>_ox+28
= x7-0x +28- 4Jx +1 =0
o x7- 10x+25+x- 1- 4Jx-1+4 =0 0,5
3. a . 2
(4d) (2’3621) = (x-5) +(-,‘x -1- E) =0 0,25
(x-5=0 0,25
1}
¢ Wx-T-2=0
Giairatacox=15 0,5
0,25

Vay ¥ =5 13 nghiém cua phuong trinh da cho.




Diéu ki¢n x =-8 0,25
(4x+2)Jx+8 =3x" +Tx +8
= x+8-3xfr+8- (+2)Jr+8+3x(x+2) =0 0.25
& («.-‘r+ 3‘(’) (T+")(\-‘T+ 3‘:’) 0.25
b) )
(2 Od) - (\‘ = X- )(1,"('4‘ ?PT)
' 0,25
Jx+8=x+2 (1)
—
Jx+8 =3x (2) 0,25
Giai (1) va (2) déu tim duoc x = 1 (t/m) 0,5
Vay x = 1 1a nghiém ctia phuong trinh 0,25
I I I |
: rax 2av > Py
Cho x, y, z la cac s thuc duong thoa man: =** =*¥y <+z2 =
Jx + y +Jz EEJ}(}T_.
Chung minh rang: 4
I —, I _p I . 0,25
Ta dit 2+ x !34‘_].' !34‘: (BK ﬂ‘,b,C)O)
:T_I-Ea _, b*c JI_I-Eb_,}a-I-C -2 _Ja+h 025
' - " b e T c T oc ’
Jrofy e <3 or
Do d6 4
J‘+J‘+J‘3 1 113
IJU- N TN AN i 0,25
4.
(2,0 d) .b+\]!5.':+\,4:.ﬂ5E
o Vb+c c+a c+a a+h a+h b+re 2(*) 05
Ap dung bat dang thic AM-GM cho 2 s duong ’
i b I_ a_, b
b+c c+a 2la+c b+c]
b P | b . €
c+a.a+b \b+a c+a) 0,5
c a 1{ ¢ a ‘
: =— +
a+h b+c 2lc+b a+h]
Do do:
'J i b J b e J c i
. + . + .
b+c c+a c+a a+bhb a+h b+c
1| a b b c c a ‘ 3 0,25
=— + + + + + ==
2la+c b+c b+a c+a c+b a+h] 2
Vay BDT(*) lu6n ding

Dau=xayrakhix=y=z=4

Hinh vé:




(6.0

a) Ap dung hé thirc lugng vao tam giac vudng APC ta co:

AP*= ALLAC 0,5
C6 AABI > AACK (g.g)

AB _AK L AlACZAKAB 0.5
= AC Al ’
= AP*= AK.AB 0,5
= AABP 7 AAPK (g.g) = 4PK = ABI 0,5

. S !S"rsS \ A e y .7 0925
b) Goi S, " *" 7 la dién tich cac tam giac ABC, ABH, ACH, BCH
AABC c6 cac dudng cao BK, CI cit nhau tai H
Chtrng minh dugc:

éLH :S.'xllli :S.'x(li :SI +SZ O’S

ALD S.'xlll] S.'x( 0 S

BH S +S, CH S, +S§, 0,5

BI s ' CK S
_ AH.BH.CH _(S, +8,)(S, +8,)(S, +8,) _(S,+S, 45, 48,48, +5,)

AD.BLCK s’ B 278°
3 0,5
_ AHBHCH _8 (S, +8,+8,) _8

AD.BLCK 27 s’ 27 0,25
Dau bang xay ra khi AABC déu
c)

A
o _n!
Kd — -1




Trén tia AO lay F sao cho O 1a trung diém ctua AF
Ta c6: AH* =2.A0° = AO.AF ma AH* = AK.AM
= AK.AM = AO.AF

AK  AF
= — =—
AO  AM
= AAOK “>AAMF (c.g.c)

= Wok =HMF 3 AMF =90° = Hok =90°

Tuong tw 401 =90°
Suy ra 3 diém K, O, I thang hang
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