UBND HUYEN HIEP HOA PE THI THU HQC SINH GIOI CAP HUYEN LAN 2

PHONG GIAO DUC VA PAO TAO NAM HOC 2022 - 2023

MON: TOANS ‘
PE CHINH THUC Thoi gian lam bai: 150 phat (Khong ké thoi gian giao dé)

Bai 1 (5,0 diém):
1) Phan tich da thirc thanh nhan tir
a) x>—x-2022.2023 b)al(b—c)+b¥(c—a)+c}(a-b)

2) Tim tat ca cac tam giac vuong c6 so do cac canh la cac s6 nguyén duong va s6 do
dién tich bang s& do chu vi.
3) Cho f(x) = x> + ax? + bx + ¢. Biét f(x) chia cho x — 2 du 5, f(x) chia cho x + 1
du -4. Tinh M = ( 8.2019 + b2019)(b2021 + CZOZI)(C2023 + 8.2023)
Bai 2 (4,0 diém):
Ch0A=(2x2+2 x*—x+1 x*+3 j: 1
X

+ —
=1 x+xP+1 ¥ =x"+3x-3

l(x;tl)

1) Rat gon A
2) Tim gi4 tri nguyén cua x dé A nhan gia tri nguyén.
Bai 3 (4,0 diém):

1) Cho x, y, z khac 0 théa man :

1

1 1
x+y+z=5 ;;—F—

+ o+ —=4va l+1+1>0
z2  xyz X y z

32
Chémg minh ring: M =( x> + y¥)(y213 + 72013)(z202 + x2023) = )
2) Cho a, b, ¢, d 1a cac s6 nguyén thoa min 5(a® + b%) = 13(c® + d%)
Chtng minh rang a + b + ¢ + d chia hét cho 6
Bii 4 (6,0 diém): Cho hinh vudng ABCD ¢6 canh bang a. Goi O 1a giao diém cua 2 dudng
chéo. Léy I thuoc canh AB, M thudc canh BC sao cho goc IOM bﬁng 90°. Goi N 1a giao
diém ctia AM va CD.
a) Ching minh BI = CM
b) Tinh dién tich tir gidc BIOM theo a

) 1 1 1
¢) Chirng minh = +
) & CD* AM?* AN?

Bai 5 (1,0 diém): Vi a, b, ¢ 13 cac s6 duong. Chirng minh ring:

a’ b’ c’ S a+b*+¢?

+ + >
a’+ab+b> b*+bc+c? cF+ca+a’ 3
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Bai Noi dung Piém
15d) | 1)a) x2—x—2022.2023 = x> —x — 2022(2022 +1)
=x? —x —2022%-2022 0,5
(X +2022)(x — 2023) 0,5
b)a’(b—<)tb’(c—a)+c’(a-Db)
=a}(b-c)-b}(b—<)-b*(a—b)+c*(a—b) 0,5
= e =(a—-b)(b-c)a-c)(atb+c) 0,5

2) Goi cdc canh clia tam gidc vuong 1a x, y, z; trong d6 canh huyén la z
(X, y, z la cac s6 nguyén duong )
Ta c6 xy = 2(x+y+z) (1) va x>+ y* =27’ (2)
Tu (2) suyra z* = (x+y)> -2xy , thay (1) vdo ta cé :
7’ = (x+y) - 4(x+y+2)
72 +4z = (x+y)? - 4(x+y)
7> +4z7 +4 = (x+y)* - 4(x+y) + 4 0.5
(z+2)*= (x+y-2)?, suy ra z+2 = x+y-2
z=Xx+y-4;thay vao (1) ta duogc :
Xy = 2(x+y+x+y-4)
Xy - 4x - 4y=-8
(x-4)(y-4)=8=1.8=2.4 0.25
Tir d6 ta tim dugc cac gidtrictax ,y, zla:
(x=5,y=12,z=13) ; (x=12,y=5,z=13) ;
(x=6,y=8,z=10) ; (x=8,y=6,z=10) 0.5

0.25

3) Goi da thuc thuong cta f( x) cho x —2 va x + 1 1an luot 1a Q1 va Q2
Theobairataco f(x)=(x—-2)Qi+5=(x+1)Q2—-4

Vi f(x) chia cho x — 2 du 5 nén f(2) =5 => 8 + 4a + 2b + ¢ = 5 0.25
& 4a+2b+c=-3(%) 0.25
Vi f(x) chia cho x+ 1° du— 4 nén f( - 1) = -4 :

=>-14+a—-b+c=-4a-b+c=-3(*%) 0.25

Tr*va**=>a=-b 0.5
Thaya=-bvaoMtaco6 M =0 ().25

2(4 @) 2 2 2
1A= 2)c3+2+x4 x2+1_ : x2+3 : 1 (x£1)
x-1 x"+x"+1 x —x"+3x-3) x-1
_ (2x2+2 x—x+1 _ x°+3 ) 1 0,5
x3—1 (22 —x+1){(x2 +x+1) (x—1)(x*+3) Tx—1
e 055
2x24+24+x—1—x?—-x—-1 1 0.5
B x—DEZ+x+1) “x-—1
x2
e 0,75
¥ +x+1 0,25




1Y 3.3
Vi|x+=—| +=>2=>0nén A >0 (1 2
( 2) 177 (D 0.25
+2)
Xét hibu =~ A=............. =(f—)
3 3(x"+x+1)
Lap luan=> A S%(Z) 0.25
\ 5 _ A UiA <A A A ) 0.5
Tu (1) va(2) >0£A£3.V1AlasonguyennenA6{0,1}
VoiA=0=>....... x=0(TM)
VoiA=1=>....... x=-1(TM) 0.5
3 (44d) Tacox+y+z=0,5(1)=>2x+2y+2z=1 0,25
2
Ta co %+%+%+w:4© l+l+l =4
x° oy oz xyz X y z 025
<3=>l+l+l=2(2)(Vil/x+1/y+1/z>0)
X y z 0,25
Tﬁ(l)vé(2):>l+l+l:;
X Yy z Xx+y+z 0.5
S evenns <=>(x+y)ytz)(z+x)=0 0’25
Neux+y=0=>x=-y=>x'+y’=0=>M=0 0.25
Néuy+z =0....cooooiiiiininnn, =>M=0 0.95
Neuz+x=0=>.......cccociiiiiiininnnn =M=0 0’25
2)Taco 5(a+b)=13(c* +d%)
= <=>a'+b +c+d=6(a’ + b -2¢° - 2d)) 0,25
Vi 6 chia hét cho 6 nén 6( g3+b3—2c3—2d3) chia hét cho 6 0,25
=> a3+ b® + ¢® + d® chia hét cho 6 0,25
Xéthidu(a*+b*+c+d)—(a+b+c+d) 0,25
=(a3—a)+(b3—b)+(c3—c)+(d3—§1) 0,25
Chirng ninh a* — a; b3’—b; ¢’ — ¢ chia hét cho 6 0,5
...=>a+b+c+dchiahétcho 6 0,25
4 B 0,5
A
Tt
0]
D C
a) Chtirng minh ABIO = ACMO(g.c.g)
=> Bl = CM ( 2 canh tuong tng) (1)92
a) Tacod ABIO=ACMOnén S,,, = S0 0,5
Sevor = Ssor + S0
a2 1,5

=Scmo + Semo = Spoc = ;ﬂ




c) Tir A ké dudng thing vudng goc voi AN cat CD tai E

Chting minh AE = AM 0,5
Xét tam gidc ANE vuong tai A ¢ AD vudng goc NE co
S v = ADéNE = AN2.AE => AD.NE = AN.AE
=> ( AD.NE)> = (AN.AE)? (¥) 0,5
Ap dung dinh 1y pytago ta c6: NE* = AN? + AE?(**) 0,25
2 2
(Fyva (o) = = AN AR 1 0.5
AN*.AE AD 0.25
Vi AE =AM va CD = AD => dpcm '
5 a’ 2a—b
Ta cod > <=>3a’>Qa-b)(a* +ab+b*)(a, b,c>0
(1d) @ +ab+b’ 3 (2a=6X ) )
< a’+b’>ab(a+b)
... © (a-b)>>0 (Luon dung)
3 _ 5 32
Do d6 —; pach a2 -ab 0,25
a”+ab+b 3 a“+ab+b 3
Chirng minh tuong tu...
3 3 3 3 3 3. 23 g2, 2
Tadu’()’c:VTZa +b’ +c L4 +b’+c —ab—-bc—c’a 0.25
3 b
Vi vai tro cda a, b, ¢ nhu nhau, nén ta gia st a>b>c>0
a’+b’ +¢’ —a’b—b*c—c*a =a*(a-b)+b*(b-c)+c*(c-a)
= a’*(a-b)+b?*(b-a+a-c)+c’(c-a)=(a-b)*(a+b)+(a-c)(b-c)(b+c)>0 025
(V6i moi a>b>c>0). ’
a+b+c’ 0,25

Twdé=>VT 2> — 3 Dau “=" xdy ra < a=b=c




