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PE CU’ONG ON TAP TOAN 8

A. KIEN THU'C TRONG TAM

1. PHAN PAI SO

1. Pon thirc, da thic;

2. Cong, trr, nhan, chia da thirc;

3. Hang dang thirc

4. Phan tich da thirc thanh nhan ti.

I1. PHAN HINH HOC

1. binh li Pythagore;

2. budong trung binh cla tam giac, cia hinh thang;
3. Hinh thang can, hinh binh hanh, hinh chir nhat.
111 MOT SO DANG BAI NANG CAO KHAC

Tinh chit chia hét trong tap hop s6 nguyén, s6 nguyén to, sé chinh phwong.
B. BAI TAP VAN DUNG

Bai 1. Thu gon cac da thirc sau ro6i tim bic cua ching:

a) A=x" +%)¢2y—5xy+xy2 -x' +%xy2 —%xzywtxy
b) B=15x"y’ —3xy’ +16x°y* —%xy3 +y°zt —10x%y’ +4,25x)° - 5x%y° —15x7y° —%)}324

c) C= 3xy—{xyz—(2xyz—x22)—4x22+[3x3y—(4xyz—5xzz—3xyz)}}
Bai 2. Tinh gia tri cda da thirc sau:

a) P=x"+x"y—5x"—x"y—xy> +5xy+3(x+y)+2008 bit x+y-5=0
b) O=6x"—4x’y—14y* +21xy + 2021 biét 2x* +7y =0

c) M =3x"+5x"y* +2y* +2y° biét x* + y* =2

Bai 3.

a) Chirng minh rang véi x=a+ b +c thi:
(x+a)(x+b)+(x+b)x+c)+(x+c)x+a)=5(a+b+c)’ +ab+ac+bc

b) Chitng minh rang gia tri ctia cc biéu thirc sau khong phu thudc vao gia tri ctia bién:
3.2 1 2 5 3.2 2 3.2 2
H=|3xy —Exz +§xyz —|2x7y +§xyz —(xyz+x vy =0,5xz —2022)

) Cho A=x"-2x"y+5xy° —)*; B=x+2y; C=10x"—)*(x+2y)

Chirng minh rang AB — C ludn nhan gia tri khong 4&m v&i moi gia tri cta x, .
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Bai 4. Rut gon va tinh gia tri cac biéu thirc sau

a) A=(2x+1)" —(3x—1)(3x+1)+5x(x 1) tai x=—%.

b) B=(2x-1) —(2x+1)(4x’ = 2x+1)+(1-3x)" tai x=-3.
0) C:(x+2y)3 —6xy(x+2y) tai x=-0,1; y=0,1.

Bai 5. Tim x, biét

a) (2x-7) -4(x-9)(x+9)=12x+13

b) (x—l)3—(x—2)(x2 +2x+4)+3x(x+2):6.

c) (x+3) —xBx+1)° +Rx+D(4x> —2x+1)—-3x> =42

d) 4x° —6x* +3x—63=0

Bai 6.

a) Cho x+y=1.Tinh gi trj biéu thirc: M = 4(x’ + ) -6(x* + y°)
b) Cho x— y =12. Tinh gia tri biéu thirc: N = x’ -y’ —36xy

Bai 7. Phan tich cac da thic sau thanh nhan t:

a) 5(x+3y)—15x(x+3y) b) (4x—y)(a+b)—(y—4x)(b—1)

€) 2x* —x—6xy+3y d) x* +6x’ —54x 81

e) x° —13x+36 f) ¥’ -5x" +8x—4

g) 8lx' +4 h) 8(4x +1)(2x = 3)(4x —3)(x +1) =130
) x*=7x +14x> = Tx +1 K) X*(y—2)+y (z—x)+ 22 (x—y)
Bai 8. Chirng minh rang :

a) A=23°-13° chia hét cho 360. b) B=27°-3" chia hét cho 80.

¢) C=n’+3n" —n—-3 chia hét cho 48 v&i moi sé nguyén n 8.

Bai 9. Cho AABC nhon, ké AH 1 BC.

a) Chitng minh: AB*> + HC® = AC* + HB’

b) Trén tia d6i cla tia HA4 lay diém D tuy y. N6i BD va DC. Chirng minh:
AB*+DC* = AC* + BD?

Bai 10. Cho doan thang AB dai 7cm.Ldy diém C thudc AB sao cho AC =2cm. Trén cing mot
nira mit phang bo AB vé hai tia Ax va By cung vudng goc véi AB. Lay diém D thudc tia Ax,
diém E thudc tia By sao cho AD =10cm, BE =lcm.

a) Tinh do dai DC, CE. b) Chitng minh rang: DC L CE
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Bai 11. Hinh thang can 4BCD c6 day nhé AB =10cm ; day lén CD = 20cm ; dwdng cao
AH =12cm . Tinh d6 dai cac canh bén.

Bai 12. Cho tam giac ABC c¢6 AB < AC < BC. Trén tia BC 14y diém M sao cho BM = BA. Trén
tia CB ldy diém N sao cho CN = CA4. Goi O 1a giao ctia 3 dwong phén giac clia tam giac 4BC;
OE, OG, OF lan lwotla doan vudng goc ké tir O xudng BC; AB; AC. Chirtng minh rang:

a) AGEM; AFEN la cac hinh thang can b) AOMN la tam giac can

Bai 13. Tam gidc ABC c6 AM latrung tuyén. Trén AB 1dy di€ém D va E saocho AD = DE = EB.
Doan CD cit AM tai I.Chirng minh:

a) EM//CD b) 7 latrung diém AM c) DC =4.DI

Bai 14. Cho hinh binh hanh 4ABCD . Trén cic canh AB, CD lay twong trng cic diém E, G sao cho
AE = CG . Trén cac canh DA, BC 1ay twong &ng cac diém H, F saocho DH = BF . Chirng minh
rang:

a) Tr gidc EFGH la hinh binh hanh b) Cac dwong thang AC, BD, EG, FH dong quy
Bai 15. Bén trong hinh binh hanh 4BCD 14y diém E sao cho CD = CE.Goi M, N lanlwotla
trung diém cta AE, BC.Ching minh rang MN 1| DE .

Bai 16. Cho 4 4ABC, dwong cao AH . Goi I latrung diém AC. Lay diém E sao cho 7 1a trung diém
HE.Goila M, N trung diém HC, CE.Cac dwong thing AM, AN cat HE tai G va K .Chirng
minh:

a) Tk gidc AHCE la hinh chit nhat. b) HG=GK =KE.

Bai 17. Cho tam gidc nhon 4BC, cac dwong cao BD va CE catnhau & H.Goi M 1a trung diém
AB . Duwong thang qua C va vudng géc véi MD cat BD & K. Chirng minh rang:

a) CA la tia phan gidc cua goc HCK b) CH =CK

Bai 18. Cho hinh chi¥ nhat ABCD . Liy diém M thudc dwong chéo BD. N thudc tia AM sao cho
AM = MN .Ké NE vudng goc véi BC, NF vudng goc véi CD . Chitng minh M, E, F thang hang.
Bai 19.

a) Tim gia tri nhé nhat clia cac biéu thirc: 4 =x>+8x—5; B =3x" +5x+1;
C=x>+y"—4x+2y+3

b) Tim gia tri Ién nhat cda cac biéu thitc: M = —x* —6x-31; N =4-Tx-2x>;
P=2xy+7-3x" -’

Bai 20.
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a) Cho cac sd x,y,z théa man diéu Kién: 4x” + 2y° +2z° —4xy —4xz+2yz -6y —10z+34=0.Tinh
gia tri bidu thirc: M =(x—4)"™ +(y—4)" +(z—4)"
b) Chirng minh rang khong c6 gia tri x, y nao thoa man dang thirc: 3x* +6y° —12x—-20y+40=0

Bai 21.
a) Cho (a—b)’ +(b—c)’ +(c—a)’ =4(a* +b* +c* —ab—bc —ca)

Tinh gi4 tri biéu thiec: M = (a— b)Y + (b - )™ +(c — a)™™

b) Cho ba s a,b,c phanbiétva a’ +b’ +c’ =3abc. Tinh:

ab’ bc? ca’
N = PR R ML S T 2 .2
a+b"—c" b"+c"—-a c +a -b

Bai 22.

a) Tim s6 tw nhién x sao cho x* +2x+12 14 s6 chinh phwong .

b) Tim tit ca cic s6 nguyén td ¢, sao cho ton tai s6 nguyén dwong n dé n* +22¢ 1a mot liy thira
v&i s6 mii nguyén dwong cta 11.

c) Cho ba sé nguyén dwong a, b, ¢ théa min o’ +b> =c’. Chitng minh ring ab: a+b+c.
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HUGONG DAN GIAI CHI TIET

Bai 1. Thu gon cac da thirc sau ro6i tim bic cua ching:

a) A=x" +%x2y—5xy+xy2 -x' +%xy2 —%x2y+xy
b) B=15x"y’ -3xy’ +16x°y° —%xy3 +y°z =10x°y’ +4,25xy° - 5x%y° —15x%)° —%)}324

c) C=3xy-— {xyz — (2xyz — xzz) —4x’z+ [3x3y — (4xyz —5x%z— 3xyz)}}
Loi giai

a) 4=x" +%x2y—5xy+xy2 —x* +%xy2 —%x2y+xy

(x4 —x4)+(%x2y —%xzy) +(—5xy +xy) +(xy2 +%xy2j

3
—4xy+—x
y > y

ba thirc 4 c6 bac 3.

b) B=15xy’ —3xy’ +16x°y° —%xy3 +3°z" —10x°y’ +4,25xy° - 5x°y’ —15x°)° —%y3z4
= (15x2y3 —-10x°y° —5)62)/3)+(—3xy3 —%xy3 +4,25xy3)+(16x2y2 —15)62)/2)+(y3z4 —%y324j

1
2.2 3_4
=xy +—yz
Y 2)’
ba thirc B c6 bac 7.

c) C=3xy— {xyz - (2xyz - xzz) —4x’z+ [3x3y - (4xyz —5x°z— 3xyz)]}
=3xy — {xyz —2xyz+x’z—4x’z + [3x3y —4xyz +5x%z + 3xyz]}
=3xy— {xyz —2xyz 4+ Xz —Axz 43Xy —4xyz + 55"z + 3xyz}
=3xy —Xxyz+2xyz — X' 2+ 4x°2 = 3x’y + 4xyz — 5x°z — 3xyz
=3xy+ (—xyz +2xyz + 4xyz — 3xyz) + (—xzz +4x°z - 5xzz) -3xy
=3xy+2xyz—-2x"z-3x"y

ba thirc C cé bac 4.
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Bai 2. Tinh gia tri cda da thirc sau:
a) P=x"+x"y=5x>=x"y—xy> +5xy+3(x+ )+ 2008 biét x+y-5=0
b) O =6x"—4x’y—14y” +21xy + 2021 biét 2x* +7y =0
c) M =3x"+5x>y* +2y* +2y* biét x* + y* =2
Loi giai
Vi x+y-5=0=>x+y=5
P=x"+x"y-5x" —x"y—xy” +5xp +3(x + y) + 2008
:(x3+x2y—5x2)—(x2y+xy2—5xy)+3(x+y)+2008
= X’ (x+y-5)—xp(x+y—5)+3(x+y)+2008
= x>.0—xy.0+3.5+2008
= 2023
b) O =6x"—4x*y—14y* + 21xy + 2021
=(6x" +21xy) - (4x’y +14y° ) + 2021
= 3x(2x* +7y) - 2y(2x" +7y)+2021
= 3x.0-2y.0+2021
=2021
c) M =3x"+5xy* +2y* +2)°
=3x"+3x7y" +2x7y" +2y* +2y°
=3 (X" + ) +2y° (X +y*)+2)°
=3x"2+2y°2+2y°
= 6x +6)°
=6(x>+y7%)
=62
=12
Bai 3.
a) Chirng minh rang véi x=a+ b +c thi:
(x+a)(x+b)+(x+b)(x+c)+(x+c)(x+a)=5(a+b+c) +ab+ac+bc

b) Chirng minh rang gia tri ctia cac biéu thirc sau khong phu thudc vao gia tri cta bién:
3.2 1 2 5 3.2 2 3.2 2
H=|3xy —Exz +§xyz —| 2x7y +§xyz —(xyz+x vy =0,5xz —2022)

¢) Cho 4=x"-2x*y+5xy> —y*; B=x+2y; C:10xy3—y2(x+2y)

Chirng minh rang 4B —C ludn nhan gia tri khong Am v&i moi gia tri cta x, y

€3 | www.facebook.com/mathexpress.vn (O] 1900 633551



CLB Toan b6i dworng MathExpress l .www.mathexpress.vn

Loi giai

a) (x+a)(x+b)+(x+b)(x+c)+(x+c)x+a)

=X’ +ax+bx+ab+x" +bx+cx+bc+ x> +cx+ax+ac
:3x2+2x(a+b+c)+ab+ac+bc

=3x" +2x* +ab+ac+bc

=5(a+b+c) +ab+ac+bc

Vay ta c6 diéu phai chirng minh.
_ 3.2 1 2 5 3.2 2 3.2 2
b) H=|3x"y —Exz +§xyz —| 2x7y +§xyz —(xyz+xy —0,5xz —2022)
3, 1,5 30 2 3.2 2
=3x"y —Exz +§xyz—2xy —Exyz—xyz—xy +0,5xz" +2022
3.2 3.2 3.2 1 2 2 5 2
:(3xy -2xXy =Xy )+ —Exz +0,5xz° |+ gxyz—gxyz—xyz +2022
= 2022
Suy ra gia tri ciia biéu thivrc H khong phu thudc vao gia tri cia bién.
Vay ta c6 diéu phai chirng minh.
c) Ta cé:
AB-C =(x3 -2x"y+5x)y° —yz)(x+2y)—10xy3 +y2(x+2y)
= x*+2x°y - 2xy—4x*y* +5x%y* +10xy° —xp> =2y’ —10xy° + xp° +2y°
= x* +(2x3y —2x3y)+(—4xzy2 +5xzyz)+(10xy3 —10xy3)+(—xy2 +xy2)+(—2y3 +2y3)
= x*+x%y’°
Vivéimoi x,y tacé: x*+x°y°>0= AB-C=>0
Vay ta c6 diéu phai chirng minh.
Bai 4. Rut gon va tinh gia tri cac biéu thirc sau
a) A=(2x+1)" —(3x—1)(3x+1)+5x(x—1) tai x=—%.
b) B=(2x-1) —(2x+1)(4x’ —2x+1)+(1-3x)" tai x=-3.

C) C:(x+2y)3 —6xy(x+2y) tai x=-0,1; y=0,1.
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Loi giai

a) A=(2x+1)" —(3x—1)(3x+1)+5x(x—1)
= 4x” +4x+1-(9x° —1) +5x” — 5x

=4x? +4x+1-9x> +1+5x* = 5x

¢) C=(x+2y) —6xy(x+2y)
=X +6x°y+12xp> +8)° —6x’y —12x)°
=x" +8y’

=—x+2 Thay x=-0,1; y=0,1 vao C ta dwoc:
—(—01) 3 _
Thay x:—l vao A ta dwoc: A:l+2:§ C_( 0’1) +8.0,1" =0,007
2 2 Vay C=0,007 tai x=-0,1; y=0,1

Vay A:é tai x:—l
2 2

b) B=(2x-1)" —(2x+1)(4x’ - 2x+1)+(1-3x)’
= (8x" —12x" +6x—1) = (8x* +1) + (1 - 6x +9x7)
=8x —12x* +6x—1-8x" —1+1-6x+9x> = 3x> -1

Thay x = -3 vao B tadwoc: B=-3.(-3)" ~1=-28

Vay B =-28 tai x =-3

Bai 5. Tim x, biét

a) (2x—=7) —4(x-9)(x+9)=12x+13

b) (x—1) —(x=2)(x* +2x+4)+3x(x+2)=6.

c) (x+3) —x(Bx+1)° + Qx+1)(4x> —2x+1)—3x* = 42

d) 4x* —6x% +3x—63=0
Loi giai

a)(2x—7)" —4(x = 9)(x+9) =12x +13 b) (x—1)" =(x=2)(x” +2x+4)+3x(x+2)=6
4x* —28x+49 - 4(x* —81)=12x+13 P o3 43—l 48435 4 61 =6

4x* —28x+49—4x’ +324-12x-13=0 9x+7= 6
—40x+360 =0 9x =1
—40x = -360 -1
X =—
x=9 9
Viy x=9 Vay x:_é

¢) (x+3) —x(Bx+1)" + 2x +1)(4x* —2x+1)=3x* =42
X 4+9x° +27x+27 - x(9x° +6x+ 1)+ (2x)’ + 1’ =3x* =42
X +9x° +27x+27-9x° —6x" —x+8x +1-3x" =42
26x =14

7
X=—

13

7
Vay x=—
1y 3
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d) 4x’ —6x* +3x—-63=0
8x’ —12x* +6x-126=0
[(2%)' =3.2x)".1+32x.1° = 1" |-125=0
(2x-1)* =125
2x-1’ =75
2x-1 =5
2x =6
X =3
Vay x=3
Bii 6.

a) Cho x+y=1. Tinh gid trj biéu thirc: M =4(x* +y’)—-6(x" +7)

b) Cho x—y =12. Tinh gia tri biéu thirc: N = x* -y’ —36xy

Lovi gii

a)M=4(x3+y3)—6(x2+y2) b) N=x" -y’ =36xy
:4[(x+y)3 —3xy(x+y)]—6[(x+y)2 —2xy] :(x—y)(x2 +xy+y2)—36xy
= 4(x+ ) —12x00(x + ) — 6(x + )} +12xy =12(x" +xy+y")-36xy
=4.1° -12xy.1-6.1* +12xy =12x> +12xy +12y° —36xy
= 4-12xp—6+12xy =12x" —24xy +12y°
= -2 :12(x2—2xy+y2)

=12(x-y) =12.12? =1728

Bai 7. Phan tich cac da thirc sau thanh nhan t:

a) 5(x+3y)—15x(x+3y) b) (4x—y)(a+b)—(y—4x)(b—1)

¢) 2x* —x—6xy+3y d) x* +6x’ —54x 81

e) x’—13x+36 f) x’—5x*+8x—4

g) 8lx*+4 h) 8(4x+1)(2x—-3)(4x—-3)(x+1)—-130
D) x*=7x +14x> = Tx+1 k) X*(y—2)+ Y (z=x)+ 2" (x—y)
Lo giai

a) 5(x+3y)—15x(x+3y):5(x+3y)(1—3x)
b) (4x—y)(a+b)—(y—4x)(b—1)
(4x—y)(a+b)+(4x—y)(b—1)
(4x—y)(a+b+b—l)

(4x—y)(a+2b—1)

c) 2x° —x—6xy+3y=(2x2 —6xy)—(x—3y) =2x(x-3y)-1.(x-3y)=(x-3y)(2x-1)
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d) x* +6x’ —54x-81

(x4 81)+(6x3—54x)
x*+9 ) + 6x(x2 —9)

(57 +9)(x" -
(x2 9)(x +9+6x)
(x=3)(x

x-3)(x+3)(x+3)

= (x—3)(x+3)

e) X’ —13x+36=x" —4x—9x+36=x(x—-4)-9(x—4)=(x—4)(x-9)

f)x’ —5x° +8x—4

=x —x"—4x" +4x+4x—4
=x"(x=1)—4x(x-1)+4(x-1)
=(x—1)(x* —4x+4)
=(x-1)(x-2)

g) 81x* +4

=81x" +36x" +4-36x"
=(81x" +36x7 +4) - 36x7

- (9x2 + 2)2 - (6x)2
- (9x2 + 2—6x).(9x2 +2+6x)

h) Ta cé: 8(4x+1)(2x—3)(4x—-3)(x+1)—130
= (4x +1)(4x — 6)(4x —3)(4x +4)—130

= [(4x+1)(4x—3)] [(4x—6)(4x +4)]-130

= (16x> —8x—3)(16x* —8x—24)—130

bat 16x> —8x—24 =1, ta co:

t(t+21)=130 =1 +21t-130 =7 + 261 — 5t =130 = £(t + 26) — 5(¢ + 26) = (t + 26)(t — 5)

Ltic ndy: 8(4x +1)(2x — 3)(4x —3)(x + 1) — 130 = (16x> — 8x + 2)(16x> —8x — 29)

DPat P=x"—7x" +14x* - Tx+1

Gidstt P=(x’+ax+b)(x* +cx+d)=x*+(a+c)x’ +(ac+b+d)x* + (ad + bc)x + bd

a+c=-7

ac+b+d =14
ad +bc=-7

bong nhit hé sé ta co:
bd =1

=-7
Chon b=1;d=l:>{a+c

ac=12
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k) X' (y=2)+ ¥ (z=x)+2"(x~y)
=xX*(y—2)+yz—yx+z°x-2"y
=x'(y=2)+('z-2"y) = (y'x~2’x)
=x’(y=2)+yz(y —2) - x(y* = 2°)
=x’(y=2)+y2(y —2) = x(y = 2)(y +2)
= (y—2)(x* + yz—xy —xz2)
= (=) [x(x=y)~z2(x~»)]
=(y—2)(x-y)x-z)
Bai 8. Chirng minh rang :
a) 4=23°—-13° chia hét cho 360. b) B=27"-3" chia hét cho 80.
¢) C=n’+3n" —n—3 chia hét cho 48 véi moi s6 nguyén n I8.
Lo gidi
a) A=23°-13° chia hétcho 360
A=23°-13°=(23°) —(13°) =(23* ~13*)(23* + 232.13% +13') =360(23" +23°.13* +13*) : 360
Vay A chia hét cho 360.
b) B =27 -3" chia hét cho 80
B=27"-3"=(3) -3"=3"-3"=3"(3'~1)=3".80 : 80
Vay B chia hét cho 80.
c) C =n’+3n" —n-3 chia hét cho 48 v&i moi sd nguyén »n 1é
C=n3+3n2—n—3=(n3+3n2)—(n+3)=nz(n+3)—(n+3)=(n+3)(n2—1)=(n—1)(n+1)(n+3)
Pt n =2k +1 ( keZ). Khi do:
C=(2k+1-1)(2k +1+1)(2k +1+3) =2k (2k +2)(2k +4) =2k2(k +1).2(k +2) =8k (k +1)(k +2)

Vi k(k+1)(k+2) latich 3 s8 nguyén lién tiép

= k(k+1)(k+2) chiahétcho 2 va 3

= k(k+1)(k+2) i 6= 8k(k+1)(k+2): 48

Vay C chia hét cho 48.

Bai 9. Cho A4BC nhon, ké AH 1 BC.

a) Chirng minh: AB*> + HC® = AC* + HB®

b) Trén tia d6i cla tia HA4 lay diém D tuy y. N6i BD va DC . Chirng minh:

AB* + DC? = AC? + BD?
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Loi giai

a) Ap dung dinh i Pythagore vao A4HB vuodng
tai H: AB”> = AH® + HB’

= AB* + HC* = AH* + HB> + HC* (1)

Ap dung dinh li Pythagore vao A4HC vudng tai
H: AC* = AH® + HC?

= AC’+HB* = AH* + HC’ + HB> (2)

T (1) (2) = AB* + HC* = AC* + HB?

b) Ap dung dinh li Pythagore vao ABHD vudng

tai H:BD* = HD®* + BH*

Ap dung dinh li Pythagore vao ACHD vudng tai

H: DC*=HD’+CH’

= AB*+DC? = AH* + BH> + HD* + CH’> (3)
AC* +BD* = AH* + HC* + HD* + BH*> (4)

Tt (3) (4) = AB* + DC* = AC* + BD?

D

Bai 10. Cho doan thang AB dai 7cm.Ldy diém C thudc AB sao cho AC =2cm. Trén cing mot
nira mat phang b AB vé hai tia Ax va By cung vudng géc véi AB. Lay diém D thudc tia Ax,
diém E thudctia By sao cho 4D =10cm, BE = lcm.

a) Tinh d6 dai DC, CE.

Loi giai

b) Chirng minh rang: DC L CE

a) Xét AACD vubngtai 4.
Ap dung dinh ly Pythagore, ta cé:

DC? = AD* + AC* =10° +2° =104

= DC =+/104 (cm)
Xét ABCE vuongtai B.

Ap dung dinh ly Pythagore, ta cé:

Vay DC =+/104 (cm) ; CE:\/% (cm)

CE? = BE* + BC? =1 +5* =26 = CE =26 (cm)
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b) Ké DF L By (F € By)
AD 1 AB;BF 1 AB=> AD//FB

Suy ra: ADB = FBD (Hai géc & vi tri so le trong)

Ching minh AADB = ABFD (canh huyén - goc
nhon)

= DF =AB="7 cm; BF = AD =10 cm

EF =BF -BE=10-1=9cm

Xét ADEF vubngtai F.

Ap dung dinh li Pythagore, ta cé:

DE* = DF* + FE* =7* +9* =130 = DE = /130 (cm)
Xét ACDE c6: CD* + CE* =104+26 =130 = DE”

= DE* =CD’ + CE?

= ACDE vudngtai C (Pinh li Pythagore dao)

Vay DC L CE

Bai 11. Hinh thang can 4BCD c6 day nhd AB =10cm ; day lén CD = 20cm ; dwdng cao

AH =12cm . Tinh d6 dai cac canh bén.

Loi giai

Ké BK 1CD (K € CD)

Khi d6 ta c6: AB//HK (Do AB//CD)
AH//BK (do cung L CD)

Chtng minh AABK = AKHA (g.c.g)

= BK = AH =12(cm); HK = AB =10(cm).

Xét AAHD va ABKC co:

AHD = BKC =90';

AH = BK (chrng minh trén);

A

10 cm

12 cm

C
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AD = BC (vi ABCD la hinh thang can)

= AAHD = ABKC (canh huyén - canh gbc vudng)
= DH = CK (hai canh twong &ng)

Ma DC = DH + HK + KC

= DH =CK =(DC-HK):2=(20-10):2=5(cm)
Xét AAHD vudng tai H. Ap dung dinh li Pythagore:
AD* = AH? + DH* =12° +5° =169 = AD =13 cm

= BC=4D=13cm

Vay BC = AD =13 cm

Bai 12. Cho tam gidc ABC c6 AB < AC < BC. Tréntia BC lay diém M sao cho BM = BA.Trén

tia CB 14y diém N sao cho CN = CA. Goi O la giao ctia 3 dwong phén giac cia tam giac ABC;

OE, OG, OF lan lwotla doan vudng goc ké tir O xudng BC; AB; AC. Chirtng minh rang:

a) AGEM ; AFEN la cac hinh thang can

Loi giai

b) AOMN la tam giac can

a) Xét ABAM c6: BM = BA (gia thiét)

= ABAM cantai B :m:@:M @9)

Xét AGOB vudng tai G va AEOB vuong tai E co:
B, =B, (BO laphan gidc ctia ABC)

BO : canh chung

= AGOB = AEOB (canh huyén - g6c nhon)

= GB = EB (hai canh twong &ng)

= ABGE cantai B = BEG = M (2)

Tir (1) va (2) suy ra BMA = BEG
Ma hai géc nay & vi tri dong vinén GE //AM (3)

T GE//AM va BAM = BMA
= AGEM la hinh thang can
Chirng minh twong tu, ta c6 AFEN la hinh thang can.
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b) Xét AGOA vudngtai G va AFOA vuong tai F':
GAO = FAO (A0 13 phan gi4c cia BAC)

AO: canh chung

= AGOA = AFOA (canh huyén - géc nhon)

= AG = AF (hai canh twong trng) (4)

Vi AGEM 1a hinh thang can= 4G = EM (5)

Vi AFEN la hinh thang can = AF = EN (6)

Tw (4) (5) (6) > EM =EN

Xét AOMN c6: OF la dwong cao (OE L BC)
dong thoi OF 1a dwong trung tuyén (EM = EN)

= AOMN céan tai O (diéu phai chirng minh).

Bai 13. Tam gidc ABC c6 AM latrung tuyén. Trén AB 1dy diém D va E sao cho AD = DE = EB.

DPoan CD cit AM tai I.Chirng minh:

a) EM//CD b) 7 1a trung diém AM c) DC=4.DI
Loi giai

a) C6 AD = DE = E latrung diém AE A

M latrung diém BC

D

Tacé EM la duwdng trung binh cia ABCD

= EM//CD.

b) DC di qua trung diém D cta AE va DI//EM =

DI 1a dwong trung binh cia AAEM .Suyra [ la

trung diém cta AM B® M °C

c) Vi DI la dwong trung binh cia AAEM nén

DI =YEM (1)

2

Twong tw, ta dwoc: EM = %DC(Z)

T (1) va (2) = DC = 4DI (diéu phai chirng minh).
Bai 14. Cho hinh binh hanh 4BCD . Trén cic canh AB, CD lay twong ing cac diém E, G sao cho
AE = CG . Trén cac canh DA, BC 1y twong Gng cac diém H, F saocho DH = BF . Chirtng minh
rang:
a) Tir giac EFGH la hinh binh hanh b) Cac dwong thang AC, BD, EG, FH dong quy
Loi giai

€3 | www.facebook.com/mathexpress.vn (O] 1900 633551 15



CLB Toan b6i dworng MathExpress

l .www.mathexpress.vn

a) Tacé: AB=AE + EB; CD =CG+GD
Ma 4B =CD (Do ABCD la hinh binh hanh);
AE = CG (gia thiét)
= EB=GD
Chirng minh twong tu, ta c6: AH =CF .
Xét ABEF va ADGH cé:
EB = GD (chirng minh trén);
EBF = GDH (Do ABCD la hinh binh hanh);
BF = DH (gia thiét)
= ABEF =ADGH (c.g.c)
= FEF =GH (2 canh twong rng)
Chting minh twong tw: AdEH = ACGF (c.g.c)
= EH = GF (2 canh twong trng)
Xéttw gidc EFGH c6 EF = GH (chirng minh trén);
EH = GF (chirng minh trén)
= EFGH la hinh binh hanh (D4u hiéu nhén biét)

b) Vi ABCD 1a hinh binh hanh (gia thiét)

= AC, BD cat nhau tai trung diém ctia moi dwong (1)
Vi EFGH la hinh binh hanh (chirng minh trén)

= HF, EG cat nhau tai trung diém ctia m6i dwong (2)
Vi BF/IDH ; BF = DH = BFDH la hinh binh hanh

= BD, HF catnhau tai trung diém cta méi dwong (3)
T (1) (2) (3) = diéu phai chirng minh.

D

Bai 15. Bén trong hinh binh hanh ABCD 14y diém E sao cho CD =CE.Goi M, N lan lwotla

trung di€ém ctia AE, BC.Ching minh rang MN 1 DE.

Goi / la trung diém cia DE

Xét AEDA c6:

I;M lan lwot la trung diém cia ED;EA
= IM la dwong trung binh ctia aEDA

= IM// AD; IM = %AD @Y

Lai c6 ABCD la hinh binh hanh (gia thiét)
= AD//BC; AD =BC  (2)

Tir (1) (2) = IM//BC; IM = %BC

Ma N la trung diém ctia BC (gia thiét)
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:CN:%BC

Do d6 IM//CN;IM =CN

Xét twr giac IMNC co:

IM//CN;IM = CN (chirng minh trén)

= [MNC la hinh binh hanh (Dau hiéu nhan
biét)

= CI//MN

Xét ACDE ¢6 CD = CE (gia thiét)

= ACDE cantai C

Ma 7 la trung diém DE

= CI la trung tuyén nén dong thoi la dwong
cao

= Cl L DE

Vi CI//MN; CI 1. DE (chitng minh trén)

= MN 1 DE (diéu phai chirng minh)

Bai 16. Cho AABC, dwong cao AH . Goi I latrung diém AC. Liy diém E sao cho [ la trung diém
HE .Goila M, N trung diém HC, CE.Cac dwongthang AM, AN cit HE tai G va K .Ching
minh:

a) T gidc AHCE la hinh chit nhat.

b) HG=GK =KE.

Lovi gii

a) Xét tr giac AHCE c6:

Cac dwong chéo AC va HE cat nhau tai /
I dong thoila trung diém cua AC va HE

= AHCE la hinh binh hanh (dau hiéu nhan biét)

Hinh binh hanh AHCE cbé:

AHC =90° (Do AH L BC)

— AHCE 14 hinh chit nhat (d4u hiéu nhan biét)
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= G latrong tam AAHC

= HG =2.H1 =z.l.HE=lHE
3 32 3

Ma HE = HG + GK + KE
1

Do d6 GK = %HE (3)

Tir (1) (2) (3) = HG = GK =KE

b) Xét AAHC c6 cac trung tuyén AM va HI citnhautai G

Chirng minh twong tu ta cling c6 EK = %.HE

= GK =HE —-(HG+KE) = HE—(EHE+§HEJ = %.HE

(1)

(2)

Bai 17. Cho tam gidc nhon ABC, cic dwdng cao BD va CE citnhau & H.Goi M 1atrung diém

AB . Duwong thang qua C va vudng géc véi MD cat BD & K. Chirtng minh rang:

a) CA latia phan gidc cua goc HCK

Lovi gii

b) CH = CK

b) Xét a HCK , c6:

CA 1a phan gidc ctia HCK ; C4 1a dwong

cao
= aHCK cantai C

Vay CH = CK .

a) AADB vuéngtai D,cé DM la dudng trung
tuyén (do M latrung diém AB)

= DM =MA=MB=%AB

= AAMD can tai M :>l/)\1::al\1

Goi F lagiaocia MD va CK

Do ADFC vubng tai /' nén 6’; =90° —l/);
Ma D, = D, ( d8i dinh), D, = 4, (chtmg minh
trén) = (/7; =90° —:4\1

Lai co: a =90’ —:4\1 (do AAEC vubngtai E)

:>a=C2

Vay CA la phan giac cta HCK .
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Bai 18. Cho hinh chi* nhdt 4ABCD. LAy diém M thudc dwong chéo BD. N thudc tia AM sao cho

AM = MN .Ké NE vudng goc véi BC, NF vudng goc véi CD . Chirng minh M, E, F thang hang.

Loi giai

Goi giao diém ctia AC va BD la O A, B

giao diém ctia CN va EF 1a I u

Xét tit gidc ENFC c6: B

- 0 N
NEC = ECF = NFC =90’ ER.

— ENFC 1a hinh chit nhat 1 N i

D C F

Vi ABCD; ENFC la hinh chir nhat
=04A=0B=0C=0D;IE=IF =IN =IC
Xét AANC c6 MI la dwong trung binh = MI//AC (1)

OM la duong trung binh = OM//CN = a = l/)\1 (hai géc dong vi)

~

Ma C, =F;D =C,= F =C, = IF//OC hay IF//AC (2)

Tw (1) va (2) = M; I; F thang hang; E;I;F mathang hing = M; E; F thang hang.
Bai 19.

a) Tim gid tri nhd nhat clia cac biéu thirc: 4 =x"+8x—5; B=3x" +5x+1;

C=x"+y" —4x+2y+3

b) Tim gia tri 1&6n nhét ctia cac biéu thitc: M = —x* —6x—-31; N=4-7x-2x";
P=2xy+7-3x" -y’

Lo gidi

a) Taco: A=x>+8x—5= (x> +8x+16)—21=(x+4)> —21

V&imoi x ta co: (x+4)2 >0 = (x+4)} —21>-21= 4>-21

w__n

Dau “=" xay ra khi (x+4)2 =0=>x+4=0=>x=—4

Vay GTNN 4 =-21tai x=-4

Ta co:

2 2 2
B=3x2+5x+1=3.(x2+§x+l):3. x2+2.x.§+(§j —2 =3, (x+§) —E =3.(x+§j —E
3 3 6 \6 36 6 36 6 12
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2 2
Vé&imoi x taco: 3. x+§ >0=3. x+§ —EZ—E:>B>—E
6 6 12 12 12

5Y 5 5
D4u “=" xay ra khi (x+g) =0:>x+g=0:>x=—g

Vay GTNN B = -3 tai x=—>
12 6

Taco: C=x"+1y" —4x+2y+3=(x"=2x2+2)+ (Y’ +2y+1)-2=(x=-2) " +(y+1)* =2

(x=2)>>0

=>x=-2 +(+1)’20=>(x-2)+(y+1)’-2>2=C>-2
(y+1)>>0

Vé&imoi x, y ta co: {

Nowu_» .2 RN 9 . (x_2)2:0 .x_2:O x:2
Dau “=" xay ra khi va chi khi: = =

(y+)’=0 (y+1=0 [y=-1

Vay GTNN ctia C bang -2 khi x=2; y=-1

b) Ta co6:

M =—x" —6x-31=—(x"+6x+31) =~ (x" +6x+9)+22 | =—[ (x+3) +22 | = ~(x+3)’ - 22
Véimoi x tacd: (x+3)220=>—(x+3)><0= —(x+3)>-22<-22=> M <-22

Diu “="xayrakhi (x+3)’ =0=>x+3=0=>x=-3

Vay GTLN M =—22 tai x = -3

Ta c6:

N=4-7x-2x

=—2(x2+1x—2j
2
2
_ ol 2xls Zj el
4 (4 16

2 2 2
V&imoi x ta co: x+Z >0=> -2 x+z <0= -2 x+z +ESE:>NSﬂ
' 4 4 4 8 8 8
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7Y 7 7
Diu“="xayrakhi | x+—| =0=>x+—=0=>x=——
4 4 4

Vay GTLN N = % tai x:_%

Tacod: P=2xy+7-3x"—y" =-2x" —(x2—2xy+y2)+7: —2x2—(x—y)2+7

Vi 2x* >0 v&i moi x; (x—y)2 >0 véimoi x,y

= —2x* <0 v&imoi x;—()c—y)2 >0 véimoi x,y

= -2x° —(x—y)2 +7<7 véimoi x,y

Hay P <7 v&imoi x,y

Dau “=" xay ra khi — 2x* =0 va —(x—y)2 =0

=> x=0vax-y=0= x=y=0

Vay GTLN cia P bang 7 khi x=y=0

Bai 20.

a) Cho cac s6 x,y,z thoa man diéu kién: 4x* + 2y”> +2z> —4xy —4dxz+2yz -6y —10z+34=0. Tinh
gia tri bidu thire: M =(x—4)" +(y—4)"" +(z-4)""

b) Chirng minh rang khéng c6 gia tri x, y nao théa man dang thicc: 3x* +6y> —12x-20y+40 =0
Lo gidi

a) Taco: 4x” +2y° +22° —4xy—4xz+2yz—6y—10z+34=0

= (43" —4xy —4xz+y* +2pz+ 27 )+ (1* =6y +9) +(2* =102 +25) =0
= [ (2x) —22x(y+2)+(y+2) [#(y-3) + (-5)= 0

2x—y—z)2 +(y—3)2+(z—5)2 =0

Vi (2x—y—z) 20, (y-3)"20; (z-5)" >0 véimoi x,y,z

Y

(2x—-y-2)"=0 2x—y—-z=0 x=4
= (»-3)'=0 =iy-3=0 =iy=3
(2_5)2:0 z=5=0 z=5
Khido M =(4—4)" +(3-4)"" +(5-4)" = 0 +(<1)"" +1** =(~1)+1=0

Vay M =0.
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b) Tacé: 3x* +6y> —12x—20y +40 = (3x* —12x+12) +(4y*> =20y +25)+2y° +3
S3(x—=2)} +(2y =5 +2)> +3 23>0 (trai voi dé bai)
Vay khong c6 gia tri x, y nao thdéa man dang thirc: 3x* +6y° —12x-20y+40=0

Bai 21.
a) Cho (a—b)’ +(b—c)’ +(c—a)’ =4(a* +b* +c* —ab—bc —ca)

Tinh gi4 tri bi€u thirc: M = (a —b)*"* +(b—¢)*® +(c —a)*™®

b) Cho ba s a,b,c phanbiétva a’ +b’ +¢’ =3abc. Tinh:

ab’ bc? ca’
N = 2 > 2t >t 2 12
a+b"—c° b"+c"—-a c +a -b
Lo giai
a) Taco: (a—b)’ +(b—c)’ +(c—a)’ =4(a’ +b* +c* —ab—bc —ca)

= a’—-2ab+b* +b* =2bc+c* +c* —2ca+a’ =4a’ +b* +c* —ab—bc —ca)
= 2(a’ +b’ +c* —ab—bc—ca)=4(a’ +b* +c* —ab—bc —ca)

= 2(a’+b>+c*—ab—bc—ca)=0

=a’+b*+c’—ab—bc—ca=0

=a +b’+c* =ab+bc+ca
Via’+b’+c*=ab+bc+ca=>a=b=c=a-b=b-c=c-a=0
=>M=0""+0"""+0""=0

Vaym =0.

b) Tacé: a’ +b° + ¢’ =3abc
=a +b +c —3abc=0
= (a+b+c)a*+b* +c* —ab—bc—ca)=0

[a+b+c=0 {a+b+c:0
-

2 2 2 =
a +b +c —ab—bc—ca=0 a=b=c
Vi a,b,c phan biétnénsuyraa+b+c=0

Do do:
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ab® bc? ca’
N=—aFG———F+7— > T2 2 12
a+b"—c° b"+c"—a c +a -b
B ab® N bc? N ca*
a’+b>—(a+b) b +c’—=(b+c) c+a’—(c+a)
ab® bc? ca*
= + +
—2ab -2bc —2ca
b c a
= — 4+ — 4
-2 2 2
_bteta 0
-2 -2
Bai 22.

a) Tim s6 tw nhién x sao cho x* +2x+12 1a s6 chinh phuong .

b) Tim tit ca cac s6 nguyén td ¢, sao cho ton tai s6 nguyén dwong n dé n* +22¢ 1a mot liy thira
v&i s6 mii nguyén dwong cta 11.
c) Cho ba sé nguyén dwong a, b, ¢ théa min o’ +b> =c*. Ching minh réng ab: a+b+c.
Lo giai
a) Vi x* +2x+12 1a s6 chinh phwong nén dit x* +2x+12 =" (k e N)
= (P42 +)+11=K =k —(x+1) =11= (k+x+1)(k-x-1)=11
Vik+x+1>k—-x-1
k+x+1=11 k+x=10 k=10—x
= = = =10—-x=x+2=>x=4
k—x—-1=1 k—x=2
Thirlai: Véi x=4 thi x° +2x+12=4%+2.4+12=36 =6 1a mot s6 chinh phwong.
Vay x=4
b) bt n* +22¢ =11°

k=x+2

Truong hop 1: Néu a =1 thi n* +22¢ =11. | Trwonghop2:Néu a>1=a>2.

N 2 A A 2 3 22 511
Vin®21;¢22 nén n” +22¢g >11 (loai). Ta co: {Haq-ll T e

Ma 1111 (do a22) = 22¢' 1P = gill = g =11

(do g la s6 nguyén t6).

Véi g=11thi n* +242=11°

Nhan thdy cip (n;a)=(33;3) théa man »n’ +242 =11 nénvoi g =11 thi ton tai s6 nguyén dwong
n théa man yéu cau bai toan.

Vay g =11.

c) Tacé: a* +b* =¢’
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= a+b’-c"=0

= (a+b)’ —c* =2ab

=(a+b+c)a+b-c)=2ab

_(a+b-c)a+b+c) a+b-c
2

Vi (a+b+c)—(a+b-c)=2c= a+b+c va a+b—c cungtinh chinlé

= ab (a+b+c) (1)

at+b-c

Ma (a+b+c)a+b—-c)=2ab= a+b+c va a+b—c cung chin = eZ (2)

T (1) va (2) = ab : (a+b+c). Tadwoc diéu phai chirng minh.
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