PHONG GIAO DUC VA PAO  KY THI CHON HQC SINH GIOI LOP 7, LOP 8
TAO HUYEN THOQ XUAN CAP HUYEN NAM HOQC 2022 - 2023
Mon thi : Toan - Lép 8
Thai gian : 150 phat (khong ké thoi gian giao dé)
Ngay thi: 12/3/2023
(Pé thi ¢6 01 trang )

PE CHINH THUC

Cau 1. (4,0 diém)

2 2
1. Cho biéu thitc P:( o, X J.(x‘l)(x‘”.

¥ =5x+6 x*-3x+2) x*+x*+1

Rt gon P va tim gia tri 16n nhat cia P.
2. a) Phan tich da thic x° + y* + z° —3xyz thanh nhan ti.
b) Cho hai s thyc phan biét a va b khac 0 thoa man diéu kién
L L3 1 Tinh gi4 trj ctia biéu thie T = [(a — 1)(b — 1)]2°23 .

_+_
a b ab

Cau 2. (4,0 diém)
\ 1 1
1. Giai phuong trinh : R Yo I8
2. Luc 8 gio, An roi nha minh dé dén nha Bich vé6i van téc 4km/h. Lic 8 gid
20 phat, Bich cting roi nha minh dé dén nha An voi véan toe 3 km/h. An gip Bich
trén duodng, roi ca hai cting di vé nha Bich. An ¢ nha Bich choi mot thoi gian roi di
vé mot minh. V& dén nha An tinh ra quing dudng minh da di dai gap bon l1an quing
duong Bich di di. Tinh quing duong tir nha An dén nha Bich (véi gia thiét An va
Bich cung di trén mot quang dwong).
Cau 3. (4,0 diém)
1. Tim cac cip s6 nguyén (x, y) thoa man x? —4xy +5y% — 16 = 0.
2.Giasup,qla2so nguyen t6 thoa man dong thoi cac diéu kién p > g > 3,

p—q=2.Chimg minh rang P’ + ¢ chia hét cho 36.
Cau 4. (6,0 diém)
Cho hinh vuéng ABCD va diém H thudc canh BC (H khong tring véi B va C ).
Trén nira mit phang bo BC khong chira hinh vuéng 4BCD dung hinh vudéng CHIK.
Goi M 1a giao diém DH va BK ;N la giao diém KH va BD.
1. Chimg minh DH vudng géc v6i BK va DN.DB = DC.DK
BH _ Sy + Sy o BH  DH  KH
HC S, HC HM = HN
3. Goi P 1a giao diém ctua CN va DH. Qua P ké dudng thang song song voi
BD cit BC, BK lan luot tai E, Q. Chimg minh E 1a trung diém caa PQ.
Cau 5. (2,0 diém)
Cho a, b, ¢ 1a céc sb thuc duong thoa man ab + bc + ca =3.
a b c

2. Chung minh

Tim gi4 tri nho nhat cta biéu thirc: A=
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Ciu | Y Néi dung pié
m
1 1.Cho biéu thirc
p_ x? N x? (x—1D(x-3) 2,5
- \x2-5x+6 x2-3x+2) xt+xz+1
Riit gon P va tim gia tri 16n nhat cia P.
PKXD:x #1;x #2;x # 3 0.25
p x? N x? (x—1(x—-3)
T \x-2)x-3) (x-Dx-2)) x*+x2+1 0.5
C(x=-D+x3(x=3) | (x=1)(x=3)
P= T4, 2
(x=-D(x-2)(x-3) | x*+x"+1 0,25
1 2 _ —
p_ 2x (x—1D(x—-3) 0.5
T \x—-Dx-3)) x*+x2+1 '
po_ X 0,25
Cxt+x?+1
2
Vay voix # 1;x # 2;x # 3 thi P = ——
x*+x2+1 0.25
Néux =0thi P =0 0,25
Néu x # 0 thi
2x° 2 2
P Teri 7 12 =3
| (x-3) +3 0,25
Dau “=" x4y ra khi x=- 1
Vay gié tri 16n nhét cua P 1a % dat duoc khi x =- 1.
2 | 2.a) Phan tich da thirc x° +y° +z° —3xyz thanh nhan tir 1,0
X+ y3 +z° —3xyz=(x+ y)3 —3xy(x+y)+ z —3xyz
0,5
= [(x + y)3 + 23] - [3xy(x+ y)+ 3xyz]
=(x+y+z)[(x+y)2—z(x+y)+22]—3xy(x+y+z) 0.25
=(x+y+z2) (X +y* +2° —xy— yz—2x) (*) 0,25




2.b) Cho hai s6 thwe phan biét a va b khac 0 théa mén diéu kién

1 1 3 , cr e 0,5
—+—5+—=1.Tinhgid tricia T = [(a—1)(b—1)]%%3, ’
a’ b’ ab
Ap dung két qua (*) voi x = 1 , Y :%,z =-1.
a
0 1 1 _1 i_(l_l_l_lj(i L+1_L 1 lj (*) 02
@ b a a b a* b ab a b
1 1 1 1 1 1]/ 2 1 1)\?
(via#b) 0,25
Nén (*)<:>l+%—120<:>a+b:ab<:>ab—a—b+1:1
a

Do d6 T =(ab—a-b+1)*"* =1

cas < 1 1 1
Giai phwong trinh : T 1D +4—8 ) 3,0
DKXD: x =41, x#-3. 0,25

1 1 1 4 1

Ta co: (1 — =— -

aco: (N (x—=D(x+3) (x+1)> 48 < (x=D(x+3)(x+1)> 48 0,5
(x> +2x-3)(x* +2x+1)=192 0.5
Pit x2 + 2x — 1 = a ta c6 phuong trinh: (a-2)(a+2) =192 ’

2 _ a=14
<=>a—196(:>[ — _1a 0,5
Véia=14=x%>+2x—1=14 (:)[x (thoamanBKXB) 0,5
Véia=—-14=x*+2x—1=-14, Phu'o'ng trinh v nghiém. 0,5
Vay S = {-5; 3} 0,25
Lic 8 gio, An roi nha minh dé dén nha Bich voi véan toc 4km/h. Luc
8 gio' 20 phut, Bich ciing roi nha minh dé dén nha An véi vén toc 3
km/h. An gap Bich trén du’(‘)'ng, roi c‘éi hai cung di yé 1,1h2‘1 Bich. An ¢
nha Bich choi m{t thoi gian roi di Ve mo{t minh. Vé dén nha An tinh | 1,0
ra quang dwong minh da di dai gap bon lan quing dwong Bich da
di. Tinh quang dwong tir nha An dén nha Bich (vdi gid thiét An va
Bich cung di trén mot qudang dwong).
Xem quang duong tr nha An dén nha Bich theo thu tu d6 1a AB.
Goi quang duong tir nha An dén nha Bich la x (km). x > 0
Quang dudng An da di 1a 2 x (km) 0.25
Quang dudng Bich da di la = = = (km)
Goi C 1a chd hai nguoi gip nhau thi BC = Z.2=2 (km) AC=2
2 4 0.25

Thoi gian An di doan AC 1a =" : 4 = = (gi0)




Thoi gian Bich di doan BC1a2:3 = = (giv) 025
Ta c6 phuong inh Z-X =l x= 3,2 (t/m)
6 1z 3 0,25
Vay quang duong tr nha An dén nha Bich 1a 3.2 (km). ’
Tim céc cip s6 nguyén (x, y) théa man x> — 4xy + 5y> —16 = 0 2,5
x? —4xy+5y* =16 =0 = (x — 2y)* + y*> =16 (*) 0.25
Vi x,y € Znénx — 2y € Z, do do tur (*) suy ra:
(x=2y)" =16 (x=2y)*=0 0.5
y2=0 hoic | 3?=16
(x—2y)* =16 x=-4 x=8
1) ; = 5 0.75
y* =0 y=0 hogc (¥y=0
(x—2y)*=0 x=-8 x=8
2) 5 < 5 0.75
y* =16 y=-4 hoac |y=4
Vay cac cip sé nguyén (x; y) can tim 1a 0.25
(=4;0),(4,0),(8;4), (=8, —4) ’
Gia sir p, q 1a 2 s0 nguyén to théa man dong thoi cac dieu kién 15
p>q >3, p—g=2.Ching minh rang p3 + q3 chia hét cho 36. ’
Xét cac sdp,qcodang 6.k +r(r=0, 1, 2,3, 4, 5), k 1a s tu nhién 0,25
Dé thay, khi P, q la cac sO nguyen t6 16n hon 5 thi cac s6 6k, 6k+2,
6k+3, 6k+4 déu 1a hop sd nén cac so p, q o dang 6k + 1 hodc 6k + 5. 0,5
Vi p—g=2nén:
Néu p = 6k+5 thi q = 6k+3, liic ndy q lai 1a hop s0, trai gia thiét q 1a 0| 0,25
nguyén to.
Néu p = 6k+1 thi ¢ =6k - 1. Khi do6
3,3 2 _ 0,25
P +q =+ (p—9) +pq | =(p+)(4+ pg)
= 12k(36k>+3) = 36k(12k> +1):36.. VAy p* +¢° chia hét cho 36 0.25
Cho hinh vudng 4BCD va diém A thudc canh BC (H khong trung véi B
va C). Trén nira mat phang bo' BC khong chira hinh vudng 4BCD
dung hinh vudng CHIK. Goi M la giao diém DH va BK ;N la giao
diém KH va BD.
1.Chirng minh DH vuong géc v6i BK va DN.DB = DC.DK
BH DH KH 6,0

BH _ Sy +Somc o3 HC  HM  HN

2.Chirng minh

C DHK
3. Goi P 1a giao diém ciia CN va DH. Qua P ké duong thang song
song voi BD cat BC, BK lan lugt tai E, Q. Chirng minh E 1a trung
diém caa PQ.




N
Q
E
M
H |
P
D C K
1. Vi céc tir gidc ABCD, CHIK 1a cac hinh vudng nén D, C, K thang L0
hang va BDC = 45°%CKH = 45° = BDC + CKH = 90° = KH | BD ’
Tam gidc BKD c¢6BC | KD;KH | BDnén H la tryc tam . = DH | BK 0.5
31d Xét tam giac DNK va tam giac DCB c6 :
NDK : chung 1.0
e = ADNK ~ ADCB(g.g) ’
DNK = DCB =90°
ﬂ:%@)DN.DB:DC.DK 0,5
DC DB ’
Taco: BH _BHDC _BHCK 2y, _ 2Ssu _ Spwp + Sy 0
HC HC.DC HCCK 2S,. 2S.u S ’
Tuong tu : DH — SBHD + SDHK . HK — SBHK + SDHK O 5
) HM Sk HN Sen :
2,5 | Suy ra:
d BH + DH + KH — [SBHD + SDHK + SBHK + SDHK _I_ SBHD + SBHK] 05
H C HM HN S DHK SBHD SDHK SBHK SBHK S BHD
Theo bat dang thirc C6 si ta c6 : S + S >2; Sou — S >2;
DHK SBHD SBHK SBHD
‘g’ﬂJrSDizz Dodo: 2L DH  RH >6
Spw Se HC HM  HN
Dau “="xay 1a < Sy = Sy = Spux < DC = CK 0.5

(vo li vi DC = BC > CK ). Dau bang khong xay ra .
BH DH KH

Va + > 6(dpcm

i HC HM HN (dpem )




0,5

Xét tam giac DNC va tam giac DKB c6 :

NDC: chung -
DN DC = ADNC ~ ADKB(c.g.c) = DCN = DBK.

< =7 (v DN.DB = DC.DK)
DK DB

Twong tu KCM = KBD. = DCN = KCM => NCB = MCB
Suy ra CH la duong phan giac trong, CD la duong phan gidc ngoai cia
tam gidc PCM (vi DC L CH),

0,25

HP  DP CP
= [ (tinh chét duong phan giac trong tam giac PCM).

HM DM\ CM
_ DM _DP_DM+DP _2DM—PM _2DM

HM HP HM+HP PM PM

DP DH—-HP DH

-1 (2
Mat khac P HP  HP ()

. 2DM  DH HP 1 MP
Tu (1), (2)Suyra: 5 =75 <5~ E( )
Ap dung dinh li ta-1ét vao cac tam giac BHD, BMD ta co:
HP:PE; MP:PQ(4)
HD BD MD BD
PE_1PQ
(@) = =02

=1

& PQ=2PE, suy ra E 13 trung diém cua PQ.

0,25

Cho a, b, ¢ 1a cac so thue dwong théa man ab +bc + ca = 3. Tim gia tri
a b c

nhé nhét cia biéu thic: 4= St
2b°+1 2¢+1 2a +1

2,0

Céc bat dang thic quen thudc ( hoc sinh phai chimg minh)
(x+y+2)°230y+yz+zx) (1); xX+y +2°23xz Vx,p,z>0 (2).

0.25

Ap dung bat dang thire (2) ta co:
a a (253 + 1) ~2ab’ 2ab’ 2ab’ o 2ab

= a— =d— 2 d
2b° +1 2b° +1 2b° +1 b +b+1 3

0.25

>b_2bc_ c >C_2ca

283 +1 37 2a°+1 3

Tuong tu:

0.25

a b
=35 T3
2b°+1 2c +1 2a° +

=4 _(a-l-b+c)——(ab+bc+ca) (a+b+c)-2 (3)

0.25

Ap dung bat dang thirc (1) ta co: (a+b+c)® =3(ab+bc+ca)=9
=a+b+c=23 (4)

0.25

Tu(3)va(4)suyra 4>1.

0.25

Dau “="xayrakhi a=b=c=1.

0.25

Vay Mind=1<a=b=c=1.

0.25

Luru y: - Cau IV: Néu thi sinh khong v& hinh hoac v& sai hinh thi khong chim diém.
- Di,ém bai thi lam tron dén 0,25. N o
- Néu thi sinh lam cach khac ma duang thi van cho diém t61 da.




