PHONG GD & PT PE GIAO LUU HQC SINH GIOI CAP TRUONG
HUYEN CAM THUY NAM HQC 2022 - 2023
----- A - Mon thi : Toan - Lép 7
Thaoi gian : 150 phut (khdng ké thoi gian giao dé)
Ngay thi : ..../..../2023
(Dé thi cé 01trang, gom 05 bai)

Bai 1: (4,0 diém)
1225 _ 46 o2 10 73 &5 402
1. Tinh gia tri biéu thuec: 2 '36 4 57 325 ac
(22,3) +843% (125.7) +5°.14°

2. Cho ti I€ thirc %zg vOi a#0,b#0,c#0,d #0,a#+tb,c#+d . Ching minh:
a—b 2013 23 4 p21s
(C—dj - o205 72013

3. Tim da thic M biét rang: M +(5x* —2xy) = 6x> +9xy—»*. Tinh gia trj ciia M khi x, y

thoa man: (2x-5)"" +(3y+4)™" <o0.
Bai 2: (4,0 diém)
1. Tim x, biét: x+L + X+ —|+[x+—]+...+ x+@ =101x
101 101 101 101

2. S6 A duoc chia thanh ba phan s ti 16 theo %:%: . Biét rang tong cac binh phuong

|~

ctia ba s6 d6 bang 24309. Tim s6 A.

3. Biét f(x) chia cho x — 3 thi du 7; chia cho x — 2 thi du 5; chia cho (x — 3).(x — 2)
duogc thuong 1a 3x va con du. Tim f(x).
Bai 3: (4,0 diém)

1. Tim cac s6 tu nhién a; b sao cho: (2008.a + 3.b + 1).(2008* + 2008.a + b) = 225

2. Cho ab,c,d € Zthéamin @’ +b° = 2(03 - 8d3) .Chirng minh a + b + ¢ + d chia hét cho 3

Bai 4: (6,0 diém) Cho tam gidc ABC c6 ba goc nhon (AB < AC). V& vé phia ngoai tam giac
ABC céc tam giac déu ABD va ACE. Goi I 14 giao ciia CD va BE, K 1a giao ciia AB va
DC.

a) Ching minh rang: AADC = AABE.

b) Ching minh rang: DIB = 60°.

¢) Goi M va N lan luot 12 trung diém ctua CD va BE. Chtng minh raing AAMN déu.

d) Chimg minh rang IA 1a phan giac ctia goc DIE.
Bai 5: (2,0 diém) Cho ba s6 duong 0<a <b<c<1.Ching minh ring:

a + b + ¢ <2
bc+1 ac+1 ab+1
HET

Hova tén thi sinh: .........cc.oeeeviiiiiiiieeiiiiiiiinn, S6 bdo danh: ................



PHONG GD & PT PAP AN PE GIAO LUU HQC SINH GIOI CAP TRUONG
HUYEN CAM THUY NAM HQC 2022- 2023
..... ool S Mon thi : Toan - Lép 7
Thaoi gian : 150 phut (khdng ké thoi gian giao dé)
Ngay thi : ....[..../2023
(Pdp dan gom 05 trang)
Bai Pap an Piém
. 1225 46 92 10 73 ~g5 402
1. Tinh gi4 tri biéu thire: A= 2= 49 > 7 254
(223) +83° (125.7) +5°.14°
22354597 57°_25°49’
(223) +8°3° (125.7) +5°14
0,5
223223t 5070 5107
T3 0% ST 52T
_2%3'(3-1) 5"7°(1-7)
223 (3+41) 5°.7°(1+8)
0,5
. 212.34‘2 510.73.(—6)
2234 579
_1 . -10_7
6 3 2
- 0,5
Vay A=—
dy 5
2. Cho ti 1€ thic C_C véi ax 0,b#0,c#0,d #0,a#xh,c#+d. Chirng
Bai 1 b d
(4 diém) . . a—b 2013 a2013 +b2013
minh: c—d = PETENNPFETE
a c a—c a 2013 c 2013 a—c 2013
Tacd: —=—-= =| - == = 1
b d b-d (bj (dj (b—dj (1 0,5
2013 2013 2013 2013 2013 2013
Ma: (ﬁj :(Ej = a2013 = 02013 = a2013 +czol3 (2) 0,5
b d b d b™" +d
. . a—b 2013 @23 4 2013
Te(l)va(2) = (C_ j = an, g (dpcm) 0,5
3. Tim da thirc M biét rang: M +(5x" —2xy) = 6x” +9xy—»*. Tinh gi tri
ciia M khi x, y théa man: (2x-5)"" +(3y+4)"" <0
Tacd: M +(5x2 —2xy) =6x"+9xy—y> = M =6x"+9xy -y’ —(Sx2 —2xy)
— M =6x"+9xy—y* —5x" +2xy =x" +11xy— )’
2018 0,5

2x-5 >0
( X ) )202020

=>(2x— 5)2018 +(3y+4

Lai co: -
(3y+4)" >0




Ma: (2x-5)"" +(3y+4)"" <0 = (2x-5)""+(3y+4)"" =0

5
(2x-5)""=0 |*=3 ‘
= = . Thay vao ta dugc
(3y+4)"™ =0 __4 0,5
Y773
2 2
M_(zjﬂlé(_ij_(—_ﬂ_zg_@_& ~1159
2 3 3 4 3 9 36
1. Tim x, biét X+L+ +—|+|X+—|+...+|x+—|=101
101 101
. 1 00 A
Vi |x+—|+x+—+x+—|+...+|x+—— >0nén 101x >0
101 101 101 101 0,5
Suy ra: x>0
Tir d6 ta bo dugc diu gid tri tuyét d6i thu du:0’c phu’ong trinh sau:
X +— — —)+...+ +— 101.x
( 101) (x 101) (x 101) (x 10 ) 0,5
= (xtx+...+ x)+( | + 2 + 3 +.. +@)—101x
101 101 101 10
=100x + ﬁ(l +2+3+...+100)=101.x
1 (1+100).[(100—-1):1 +1] 0>
= =x =>x =50 (TM)
101 2
.. 2. SOAdll’O’C chia thanh ba phan s0 ti 1€ theo 2. 2 l . Biét rang tong cac
Bai 2 546
(4 diém)| binh phwong ciia ba s6 d6 bang 24309. Tim s6 A.
Goi ba phan duoc chia lan lugt 1a: a, b, ¢
Theo bai ra ta co: a:b:c==:>:1 va & +b>+c> = 24309
5476 0,5
Ta co: a:b: c—g é;l:)i:i:i
546 24 45 10
Ap dung tinh chét ddy ti s6 bang nhau ta co:
izizij a’ _ b’ ¢’ a’+b*+¢’ 24309
24 45 10 576 2025 100 576+2025+100 2701
=a’=576.9=5184=a =172 05
b* =2025.9=18225=bh==*135
¢* =100.9 =900 = ¢ =+30
Vi: i:i:—:a b, ¢ cling dau.
24 45 10
= A=-72+(~135)+(-30) =237 0,5

Hoac: 4=72+135+30=235
Vay: 4=-135 hoac 4=135




3. Biét f(x) chia cho x — 3 thi du 7; chia cho x — 2 thi du 5; chia cho
(x = 3).(x — 2) dugc thwong la 3x va con du. Tim f(x).

Theo bai ra, ta co: f(x)=(x-3).4(x)+7 (1)

f()=(x-2).B(x)+5 (2)
f(x)=3x(x-3)(x-2)+ax+b (3)

Céc dang thic trén dang v6i moi x nén: -
+) Thay x =2 vao (2); (3) dugc: 2a+b=5 (4)
+) Thay x =3 vao (1); (3) dugc: 3a+b=7 (5)
Tw(4)va(5),suyra:a=2;b=1
Dodédula2x +1 0,5
Vay f(x)=3x(x-3)(x—2)+2x+1=3x> -15x" —20x +1
1. Tim céc s6 tw nhién a; b sao cho:
(2008.a + 3.b + 1).(2008" + 2008.a + b) = 225
Theo dé bai = 2008a + 3b + 1 va 2008 +2008a +b 12 2 50 1€. 0.5
Néua = 0 = 2008*+ 2008a 1a so chan ’
Dé 2008° +2008a+b1é = b lé
Néub 18 = 3b + 1 chin do dé 2008a + 3b + I chin (khong thoa man) 05
Voia=0= 3b+1)(b+1)=225 0.5
Vibe N= B3b+1)(b+1)=3.75=5.45=9.25 ’
Mit khac: 3b + 1 khong chia hét cho 3 va3b+1>b+ 1
{319 +1=25
= = b=8 0,5
b+1=9 ’
Vaya=0;b=38.
Bai 3 | 2- Cho a,b,c,d € Z théa méin a+b = 2(03 — 8d3).
(4 diem) .
Chirng minh a + b + ¢ + d chia hét cho 3

Ta co a3+b3:2(03—8d3)<:>613+b3+c3+d3:303—15d3 05
Ma 3¢’ —15d°3 nén @’ +b° + > +d’:3 (1) 0.5
Du trong phép chia a cho 3 la {O;il} suy ra du trong phép chia a* cho 3 cling 1a
{O;il} hay a =a’ (m0d3)
Tuongtutacd b = bB(m0d3); c =¢ (m0d3); d = d3(m0d3) 0,75

=a+b+c+d =a’ +b* +c’ +d’(mod3) (2)

Tir (1) va (2) suy raa + b + ¢ + d chia hét cho 3

0,25




0,25

a) Chirng minh ring: AADC = AABE.

Ta co: AD = AB: DAC = BAE va AC = AE

1,5
Suy ra: AADC = AABE (c.g.c)
b) Chirng minh ring: DIB = 60°.
Tir AADC = AABE (cu a)=> ABE = ADC 07
Lai c6: BKI = AKD (i dinh) ’
Khi d6 xét ABIK va ADAK, suy ra BIK = DAK = 60° (dpcm) 0,75
. ¢) Goi M va N lan lwot 13 trung diém ciia CD va BE. Chirng minh rang
Bai 4 N
(6 di ém ) AAMN deéu.
0,25
Tir AADC = AABE (cu a) = CM = EN vd ACM = AEN 0,5
— AACM = AAEN (c.g.c) = AM = AN vi CAM = EAN 0
MAN = CAE = 60°. Do 46 AAMN déu. ’
d) Chirng minh rz“mg IA 1a phan giac caa géc DIE.
Trén tia ID 4y diém J sao cho IJ = IB = ABIJ déu = BJ =Bl va JBI=DBA =60° | 0.5
Suy ra: IBA = JBD, két hop BA = BD
— — — 0,5
— AIBA = AJBD (c.g.c) = AIB = DJB = 120° ma BID =60°
— DIA = 60°. Tir d6 suy ra IA 13 phan gi4c ciia goc DIE 0,5
Cho ba s6 dwong 0<a<b<c<l1.Chirng minh rz"lng:
4 + b + ¢ <2
bc+1 ac+1 ab+1
\ a-1<0
V10§asbscs1:>{ =@-D)b-1)20=>ab-a-b+120 0,5

b-1<0




=ab+1za+b= < ! - < (c=0) 0.5
ab+1 a+b ab+1 a+b ’
Bai 5 c 2¢ c 2¢
L2 Ma: < = <
(2 diem) a+b a+b+c ab+1 a+b+c
, . , 2b . a 2a 0,5
Chung minh tuong tu, ta co: < va <
ac+1l a+b+c bc+1 a+b+c
n £ 2a+2b+2
Cong theo vé, ta dugc: + b ML b+ € -2 (dpcm)
bc+1 ac+1 ab+1 a+b+c
1 a b c 0,5
Vay vdoi ba s6 duong 0<a<bh<c<1 thi + + <2
bc+1 ac+1 ab+1

Chii y:

- Cdc cdch lam khdc néu ding van cho diém toi da, diém thanh phan giam khdo t phdn
chia trén co so tham khado diém thanh phan cua dap an.

- Bai hinh néu khéng vé hinh hodc vé hinh sai co ban thi khéng cham diém.



