UBND HUYEN PONG HUNG PE KHAO SAT HOQC SINH GIOI VONG VI
PHONG GIAO DUC VA PAO TAO NAM HOQC 2024 - 2025
MON: TOAN 7
(Thoi gian lam bai 120 phut)

Bai 1 (3,0 diém).

1. Thyc hién phép tinh: A = 2 _3 _1934_2: 7 + 11 _1931+2
193 386) 17 34 1931 3862) 25 2

, 3 5 3 5
2. Tim sb tu nhién x biét: 5.4" + 24X =2 48 4 2 410

3 2 3

Bai 2 (5,0 diém).
1. Cho hai da thuc: P(x)= x> —9X +6+3x — 2x7;
Q(x)=—x*—5x +3x? +7x ~2+1.
a) Tinh H(x) = P(x) + Q(x).
b) Chirg minh rang da thire H(x) khong c6 nghiém trén tap s6 thyc.

2. Mot tam gidc c6 do dai ba dudong cao lan Iuot 1a: 9cm, 25cm, x cm. Tim x biét x 12 sd chinh
phuong va c6 don vi do 1a centimets.
Bai 3 (4,0 diém).

1. Tim x, y, z biét: (7)(—5y)10 +‘X2 +y? —4736‘+./X+y+z =0 (v6ix+y+z>0).

2 2

2. Cho x, y, z 1a céc s thyc thoa man: x* = yz; y2 =xz; z° =xy. Chimg minh ring x =y = z.
Bai 4 (6,5 diém).

Cho tam giac ABC vuong tai A (AB < AC). Ké AH vuong gbc voi BC tai H. AM 1a tia
phan giac cia goc BAH, AN 14 tia phan giac ctia goc CAH (M, N thuoc BC). Trén canh AB lay
diém D sao cho AD = AH.

a) Ching minh: MD vudng géc voi AB.
b) Chimg minh: BA = BN.
¢) Ching minh: MN = AB + AC — BC.

d) Ké BK vudng goc véi AN tai K, CI vudbng goc voi AM tai I, BK cét CI tai O. Chimg minh
tam giac OMN vudng can.

Bai 5 (1,5 diém).

Tim céc s6 nguyén td p, q va sd nguyén x théa mén: x> +px +3q=0.



HUONG DAN CHAM

Bai y Hudéng din Piém
1.Thyc hién phép tinh.
(2 3)193 33 ( 7 11 j1931 9
A= - — + . +—
193 386) 17 34 1931 3862) 25 2
- A 3 5 +2 3 8 5 10
2. Timxbiet: =4 +—4""=—4"+-4
im x bi¢ > 3 > 3
_(2 3}193 33 ( j1931
A= - — —
193 386) 17 34 1931 3862
1
1 1.5d A= {Lngﬁ} { 25 1931 _} 1:5= 1 1,25
aa |dAD 386717 3473862 25 5
Vay A = % 0,25
3423 gny 3 go
2 3 2 3 0.75
2 | 4 (3+5 4} 48(3 5.42j
(1,5d) 2 3 2 3 0,5
4x =48,
x = 8 (thod man) 0,25
Viayx =8
1. Cho céc da thtrc: P(x) = (x — 3)(x — 2) = x(2x + 1);
Q(x) = (x—-2)(x +1) + x(x + 3)
a) Tinh H(x) = P(x) + Q(x). ’
b) Chirng minh rang da thuc H(x) khong c6 nghiém trén tap so
thue.
2. Mét tam giac c6 do dai ba dufyng cao lan luot 13: 9; 25; x. Tim
x biét do dai ba duong cao dé déu la so chinh phuong va c6 don
vi do la centimets.
— 2 2 _ 2 0,5
P(x)=x"-9x+6+3x-2x"=-x"-6x+6 05
la |Q(x)=-x2-5x+3x*+7x-2+1=2x>+2x -1 0’75
5 2d) |Hx)=Px)+Q(x)=x*-4x+5 ’
A —
(5d) Vay H(x) =x*—4x+5 0.25
H(x)=(x-2)*+1
(11('1’) = (x—2P+121>0véimoix €R 8’2
Vay H(x) khong c6 nghi€m trén tap so thuc ’
Goi dg dai cac canh cua tam giac do lan luot 1a a b; ¢ (cm)
(a, l:;, c >0, gia str a, b, c tuong tng vdi cac chiéu cao 9; 25; x (x
1a s0 chinh phuong) 0.25
2 Theo béli ra ta c6: 9a = 25b = cx = 2S ( S dién tich tam giéac) ’
(2a) U285, .28 28
9 25° X

Tacba—b<c<a+b
Chung minh duogc 1800 <272x <3825

0,75




1800 3825

Hay —— < — 12 hinh ph
ay 37 X < 7 ma x 1a s6 chinh phuong 0.25
=> x =9 (thod man). Véy x =9 cm. 0,25
1.Tim x, y,zblet 7x— 5y ‘x +y2 4736‘+«/x+y+z:0
x+y+z>0) ’
2.Cho x, y, z 14 céc s6 thyc thoa man: x* =yz; y* = xz; 2* = xy.
Ching minh rang x =y = z.
(7x=5y)"’ +‘x2 +v2 —4736‘+«/x+y+z —0 (x+y+7>0)
Ta co: (7x — 5y)* > 0 voi moi X, y
X2+ y? —4736] > 0 voi moi X, y
Jx+y+z>0véimoix+y+z=>0
=>(7x—5y)10+ X2+y2—4736 +yx+y+z2>0 0.5
(Zld) (voimoix +y+z>0)
3 Do d6 (7X—5y)10+ X2+y2—4736‘+,/x+y+z:0 khi
(4d) (7x =5y =0;x>+y*—4736=0vax+y+z=0 0,5
Tur d6 tim duoc
x =40, y =56, z= 96 hoic x = -40, y = -56, z = -96 0,75
Vay x =40,y =56, z=96 hoac x =-40, y =-56, z=-96
0,25
Ta co: x> =yz; y* = xz; 7> = Xy.
Xétx=0thiy=0,z=0dodox=y=z 0,5
Xétx # Othiy # 0;z# 0
5 Ma x? =yz; y? = xz; 2> = Xy
Qd) XY P XY 2k (k 2 0) 0,75
y V4 X y V4 X
Khidok*=1hayk =1 0,5
SX=y=2
Vay x =y =z (dpcm) 0,25
Cho tam gidc ABC vudng tai A (AB <AC). Ké AH vuong goc voi
BC tai H. AM la tia phan giac cua goc BAH, AN la tia phén giac
cua goc CAH (M, N thudc BC). Trén canh AB lay diém D sao cho
AD = AH.
4 a) Chirng minh: MD vudng goc voi AB.
(6,5d) b) Chirng minh: BA = BN.

¢) Chung minh: MN = AB + AC - BC
d) K¢ BK vudng goc voi AN tai K, CI vudng goc voi AM tai
I, BK cat CI tai O. Chtirng minh tam giac OMN vudng can.




A

Chting minh: tam giac AMD = tam gidc AMH (cgc) 1,0
= Goc MHA = goc MDA = 90°. 0,75

2D | o MD yuéng gbc v6i AB tai D 0,25

Tam gidc AHN vuong tai H => goc HNA + goc HAN = 90°.
Go6c BAN + goc NAC = goc BAC =900, 1,0
Ma goc HAN = goc NAC
Suy ra goc HNA = goc BAN 1,0

= Tam gidc ABN cén tai B=> BA = BN.

2d)

Chung minh tuong tu cau b chirng minh dugc CA = CN 0,5
Ta c6 BC=BN+NC=BN+ (MC -MN)=AB +AC - MN

(1,30) | " o VN = AB+ AC - BC 1.0

Tam gidc ABN cén tai B ¢6 1a duong cao nén dong thoi 1a duong
trung truc => OA = ON

Chting minh tuong ty => OA = OM

Do d6 OM = ON (1) 0,5
Goi giao diém cia AO vaBC 13 E

Chtrng minh dugc goc MON = 2.g6c MAN
Ma goc MAN = 459

Nén goc MON = 90° (2) 0,5
Tu (1) va (2) => tam giac MON vudng cén tai O

(1d)

5 x> +px+3q=0
(1,5a) x(x*+p)=-3q
Vi p, q 1a cac sb nguyén td, x 1a s6 nguyén
Nén x 14 s6 nguyén am va x € {-1; -3; -q; -3q} 0,25
Voix=-1thil +p=3q
Néuq=2thip=>5(TM)
Néu q > 2 thi p 1a s6 nguyén t6 chan 16n hon 3 (loai) 0,5
Véix =-3 thi 81 + p = q ma q 13 s6 nguyén té 16n hon 2 nén q 1é
khi d6 p 1a s6 nguyén té chdn =>p =2 (TM)
Véi x = -q thi g* + p =3 (loai vi p* + q > 3)
Véix=-3qthi81g* +p=1(loaivi8lg*+p>1) 0,5
Vay (x; p; q) € {(-15 5; 2); (-3; 2; 83)} 0,25

Luu y: Trén day chi 1a mot cach 1am, hoc sinh lam cach khéc dung, 1ap luan chit ché van cho
diém t6i da!



Xem thém: PE THI HSG TOAN 7
https://thcs.toanmath.com/de-thi-hsg-toan-7
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