UBND HUYEN TAM DUONG KI THI THU HQC SINH GIOI LOP 9 LAN 1

— : NAM HQC 2023 - 2024

PE CHINH THUC PE THI MON: TOAN

Thoi gian lam bai: 150 phiit (khéng ké thoi gian giao dé)
Pé thi nay gom 01 trang

Luu y: Thi sinh khong dwoc sir dung mdy tinh cam tay!

4= .1'\/._'- 4x - J?+4

Cau 1. (2,0 diém) Cho bidu thie  2x3x = 14x +28x - 16 Tim céc gia tri
nguyén ctua X dé biéu thic 4 nhan gia tri nguyén.

) . 12 a b
i +£T = =
Cau 2. (2,0 diém). Cho hai s6 9,0 khac 0 thoa man 3a+4b 4a- 3b,
Tinh gia tri cua biéu thir a +b’.
1 1 1 1
-+ —+ T == -
(x-1) x (x+1) 3x(x*+2)

Céu 3. (2,0 diém) Giai phuong trinh
Cau 4. (2,0 diém) Tim chc sé nguyén * va ¥, biét ¥+ - % - 2x+y =0
Cau 5. (2,0 diém) Cho 4,0 ¢ 1a cac s6 nguyén cing chin hoic cung 1¢. Chirng minh

rang: (@+b+c) - (@ +b +c) chia hét cho 24.

X v z’
A= +——+

Cau 6. (2,0 diém) Tim gia tri nho nhit cua biéu thac ¥ +V V+Z I X pié
x Yz 1a cac s6 thuc duong va \/H+JE+£ =1,

Céu 7. (2,0 diém) Cho tam giac 4BC vuong tai 4, co6 duong cao 4H . Ke HI
vudng goc véi 4B, HK vudng goc voi AC (1 thude 4B, K thuoe AC). Ching
minh ring CK~NBH +BINCH =AHNBC

Cau 8. (2,0 diém) Cho tam giac nhon ABC ¢o duong cao CK va H 13 tryc tAm cua
tam gidc. Goi M 1a mot diém trén CK sao cho YmB =90° . Goi 5,505, theo thur tu
1a dién tich cac tam giac AMB ABC vy ABH . Chimg minh ring © ~V°r:

Cau 9. (2,0 diém) Cho tam giac ABC  c6 BaC > 90", goi H 1a chan duong vudng
goc ha tr 4 xubng canh BC | Biét E4H =384H , AH =6cm BH =3cm Hay

tinh dién tich tam giac 4BC .

Cau10. (2,0 g‘z’iém) Trong ki thi Olympic ¢ 17 hoc sinh thi m6n Toan dugc mang sO
bao danh la s6 ty nhién trong khoang tir 1 dén 1000. Ching minh rang c6 thé chonra
9 hoc sinh thi Toadn c6 tong cac s6 bao danh dugc mang chia hét cho 9.
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Cau Noi dung co ban Diém
PKXD: ¥ =0, x =1, x #4, x =16
it ! =Jx (x =0) 0,5
 Pedr-tes (- G-+ G- DG+ 4)
200 148 +28- 16 20°- 20 - (1207 - 28e+16)  2(e- DGe- 2)(0- 4)
t+1 J_+I
"’({—") [I'
A_1+ ; 0,5
: , 2 2afx-2 ,
vei * =0 @EN) o X 13 8 vo tinen 14 86 vo ty
—a" ‘ x+1)A2yx -4
vei ¥ =4 @EN) i 4 13 6 nguyen kni (e 1) o -4)
(21d) = 2(Jx +1)(2vx - 4)
‘( = 4)( 5'4) ~ :"[2(\'{;4")' ('}‘J—"l) (‘}\"’_'4) 0.5
Ma nén ’
= 61(2Jx-4)= 3:({x-2)
Do do Vo - 26U(3)
| ol
@) = 8]
Vi-2=-3o Jr=-1 (Vo 19)
Ji-2=-1e x=I (Loai)
Vr- 2=l x=9 0.5
Jr-2=3e x=25 (7
Vay: D& 4 nhan cac gi4 tri nguyén thi ¥ =9 va X =25
b= = P aiiap= 4a-3b=—2" 05
Ja+4b da-3b a +bh : a +h )
, Ba+4b) +(4a-3b) =25(a* +5*)
Ta co
b’ | 0.5
) (3a+4b) +(4a-3b) =
o (ﬁ'+b)(ﬁ+b)ﬂ+b
(24d) Mat khac
35(&3 +h:): _ : [,_q: + B ]: :L 0,5
Nén a+bh = 25
a’ +h° —l
Do d6 5 (do@ *+b" >0 ysia bkhac0) 0,5
3 PKXD: x #0, x #=
24 Dta—(x+1) p=(-1) oy = 3(x*+2)=arbrc. 05
' | |+| o ’
Phuong trinh tro thanh @ b ¢ a+b+c = (a+b)b+c)lc+a)=0 0.5
Néu @+b =0 3 (x+1) =(1-x) = x=0 (Loai)




) (x- IT = .r)'-\ = X :I—
Néu b+c =0 th 2 (TM)

, G+1) =(2) & x=2t 0,5
Néu c+a =0 p; 2 (TM)
+1
X =—
Vay phuong trinh ¢6 nghiém 2 0,5
Ta co: 04y e kay-2xvy =0 -x 40 4ap- 2+  +p =0
e - +x(pP +y- )+ +y-2=-2
pyta=x; b=y +y-2 0,5
= -a +ab+h=-2 = 1-a +ab+bh=I1-2
= (-a)l+a)+b(l+a)=-1
= (+a)l-a+b)=-1
[14a =1 [a=0
1-a+b=-1 b =-2 0,5
c:h F c:b -
l+a=-1 a=-2
4 1- a+b =l h=-2
(24d) ' '
TH1: @ =0:0=-2
x =0
0,5
v =0 = ily=
=)
Yy ry-2=-12 y=-1
TH2: @ == 20 =-2
x=-2
x =-2 = qly=
=1 - 0,5
|y +y-2=-2 y=-1
|
S =00;0),(0:-1);,(-2,0),(-2;-1
Vay tap nghiém cua puong trinh la (0;0):( ):( ) ( 1
Ta co:
(a+b+c) - (@ +b +c*)
—a +b +c +3ah+3ab” +3a c+3ac’ +3b°c+3bc” +0abc-a - b - ¢ 0.5
23(02!? +ab’ +a'c+ac +bh c+bc’ +3m‘)r:)
23[(11!?: +b:c)+(a:b+ahc)+(a:r:+m:: )+(br:: +abc)l
0,5
(25d) 23[!?: (a+c)vabla+c)+acla+c)+bela +r:)l
=3(a +C‘)(b‘: +ah +ac+br:)
=Ma+c)a+h)b+c) 0,5
Vi @ b € cling chin hodc cung 16 nén @ b b + ¢ ¢ + @ [3cac 56 chin.
, (a+b)b+cMe+a): 8= 3(a+b)b+c)c+a) 24
Do do, 0.5
. (a+b+e) - (a+b +c7)i24 ’
6 Theo b4t dang thic BCS ta ¢o
(24d)

0,5




x° + ¥ + z° - (.‘r+y+:): _Xx+y+:z
x+y y+z z+x (x+y+y+z+zex) 2

Theo bat dang thirc AM — GM ta ¢6

X+ ) .-}'+: - .:+'T = - . . _ — 0.5
5 EJ.TT, 5 = 5 =y nenx+y +z Eﬁ+qh_+ X 5
x+Hytz }ﬁd- yz 4z 1
> 2 2
0,5
4=t
min 2
1
. "=Me x =y =z =— 0,5
Dau 3,
_ Bl BH
AABC  HK//AB B4 BC (Pinh ly Thales)
LK _cH
AABC HI/AC ~ AC  BC (Dinh 1y Thales) 0,5
Xét tam giac 4BC vuong tai 4, c6 duong cao 4H suy ra:
AB* =BH.BC; AC* =cH.8Cc ()
0,5
(27d) Co CKNBH +BINJCH =AH BC
e CK ~|BH.BC +BI\JCH.BC =AH.BC
o CKNAB +BIJAC® = AH .BC
= CK.AB+BI1AC =AH.BC 0,5
= CK.AB+Bl.AC =4AB.AC
CK Bl
= +— =]
AC AB
BH CH 0,5
=& —t —— =
BC  BC  (ludn ding)
8
2d
C
M
-
A K B

Tam gidc AMB vuéng tai M c6 MK L AB nen MK~ =AK.BK (l)

Xét MHK | ACBK ¢4 Ukr =Bkp =90". Ki4H =RCB (cung phy 4BC)

0,5




= AAHK — ACBK (2.2)

AK _HK
Suyra CK BK = AK.KB=CK.KH ()

1 1 1 1
A =— ABMK :;ABNI'CK.HK :J;AE.CK.;AE.HK =455,

.I..I'.l:llj E :

Vay S =55,

0,5

0,5

0,5

2d

_
B 4 D C

Trén tia HC 14y diém D sao cho HD =HA
AABD ¢4 BH 1a duong cao va trung tuyén nén AABD can tai 4.
= AH 13 dquong phén gidc cua Bap = Bap =2B4n : ®

Eap =B4r - Bar =3B4H - Ban =2B4ap (E'AH =3B4n , BAH :E.{H)

= B4p =2B4H @)
Tir ) - )2 Bap =Bap = 4p 1a tia phan giac cua BAC

45 _ps
= AC  DC (Tinh chat dudng phan giac)

BD =6cm. AB ZS\EHH

o B
AC  CDh > 2
Theo dinh 1y Pytago trong AAHB vudng ta c6: AB =N AH " +BH’
=3 +0" =35
HD =HB =3 cm; BD =BH +HD =3+3 =0 ;.
bat CD =x
Theo dinh ly Pytago trong tam giac AHC vuong ta co:

s

-

=6° +(3+x)

= | —x

AC* =AH  + HC® L <

0,5

0,5

0,5




=
= iCD: =36+9+CD* +6CD
o x*-24x-180=0
= (x-30)(x +6) =0

< x =30 (thoa man) hodc X =~ 6 (loai).

BC =BD+CD =6+30 =36

1 1 0.5
S =—BC.AH =—.36.6 =108 5
Dién tich ABC 1a; 2 2 cm
Vi 5 s0 ty nhién d6i mot khac nhau tuy y thi ¢6 2 truong hop xay ra:
- THI: Co it nhat 3 s6 chia cho 3 ¢6 sé du gidng nhau = Tong 3 s6 twong tmg chia
hét cho 3.
- TH2: C(’)’nhiéu nhét 2 s6 chia cho 3 ¢6 s6 du giébng nhau = Co6 it nhét 1 s chia hét 0.5
cho 3, 1 s0 chia 3 du 1, 1s0 chis}3du2. ) ’
Suy ra luén chon dugc 3 s6 co tong chia hét cho 3. ‘ ‘
Do @6 ta chia 17 s6 bao danh cua 17 hoc sinh thanh 3 tap hop lan lugt c6 5; 5; 7 phan
10 | 05
(1,04d) Trong mdi tap hop, chon duogc 3 s6 o téng lan luot 1a 3a,;3a, /3a, (ﬂ' idy; @ &N )
Con lai 17 — 9 =9 s, trong 8 s6 con lai, chon tiép 3 s6 c6 tong 1a 3a,
Con lai 5 s6, chon tiép 3sbco téng la 3a; 0,5
Trong 5 s6 Qo3 g s o 3 6§ D% g4 tong chia hét cho 3.
. 2 : . )9
Nén 9 hoc sinh twong ting ¢6 tong cac s6 bao danh la 3a, +a, +a,) 0.5
Luwu y:

- HS lam cach khac dap an ma van diing thi giam khdo van cho diém toi da cua cdu do.
- Bai hinh néu HS khong vé hinh hodc vé hinh sai phan nao thi khong cham diém phdan do.




