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PE CI’'ONG ON TAP TOAN 8

A.KIEN THG'C TRONG TAM

1. PHAN PAI SO

1. Pon thikc va da thirc nhiéu bién

2. Cac phép tinh cdng, trw, nhan, chia da thirc
3. Hang dang thirc

1. PHAN HINH HOC

1. Dinh li Pythagore

2. T giac, hinh thang, hinh thang can
3. Hinh binh hanh

4. Hinh chit nhat

B. BAI TAP VAN DUNG

Bai 1. Thu gon va tim bac cta cac da thirc sau:

a) x* =3x*y* +3x°y—x* +1
b) 5x*y+8xy—2x" —5x’y +x°

) Sx*—=Txy+2,50" +2x—-8,3y+1

d) 4x° —%x3y+%x2y2 —4x’ +2y° 7

Bai 2. Cho dathitc M =9xy*z —3xyz+5)°z—6x" Y’z +x*y* =3x° )’z

a) Thu gon va tim bac ctua da thirc M ;

b) Tinh gia tri cia da thitc M tai x=L,y=-1va z=2

Bai 3.

a) Tim da thitc M thod man M —(Bxy—4y°) =x" —Txy +8y°.

b) Cho hai da thitc: 4=x" —4x’y* —=5xy+7; B=x" +5x’y> —3xy -3

Tim da th&c D saocho: A+ D =B

1

c) Rut gon rdi tinh gia tri biéu thitc: C = x(x” — ) —x*(x + )+ p(x* —x) tai x = Ji= -100

Bai 4. Chirng t6 gia tri cla cac biéu thirc sau khéng phu thudc vao gia tri ctia bién

a) A=x"—(x—y)(x+y)(x*+y) -y

b) B=(x2—2)(x2+x—1)—x(x3+x2—3x—2)
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c) C=x(x3+x2—3x—2)—(x2—2)(x2+x—1)

d) D=x(2x+1)—x*(x+2)+x" —x+3
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Bai 5.

a) Chirng minh rang biéu thirc P=(2y —x)(x+y)+x(y—x)—2p(x+5y)—1 ludn nhén gia tri 4m

v&i moi gia tri cia bién x va y

b) Chirng minh rang it nhit mot trong 3 da thirc sau cé gia tri dwong véi moi gia tri cia biénx, y

biét:

P=5x"y"—xy—2y" =y +5x*; O=-2x"y" —5xp+1 =3y +2x*; R=—x*y* +6xp+ 1’ +6)° +7
Bai 6. Cho x+ y =2. Tinh gia tri cia da thirc: B :erer3(x+y)+32 ~(x+y)+...+3100 (x+).
Bai 7.

a) Cho A=x"y" —12x""'y*; B=24x""y’. Tim s6 tw nhién n >0 dé 4 chia hétcho B

b) Tim cac sé thwc a,b sao cho da thirc 4x* —11x° —2ax® + 5bx — 6 chia hét cho da thirc x* —2x -3

Bai 8. Tim a,b,c théa man dang thirc (ax+ b)(x2 —2cx + abc) =X’ —4x’ +2x+4 v6i moi gia tri
cda bién x

Bai 9.

9x

Thira dat hinh vuéng cé canh 9x, bén trong thivra dat da canh tic mot

khoang dat hinh chit nhit c6 d6 dai hai canh 1a 4x va 8 dé trong ca

chua. Hé s6 cao nhat cia biéu thirc bi€u thi dién tich thira dit chwa canh tac ax
con lai la bao nhiéu? 8|
Bai 10.

Mot tau du lich di ngwoc dong tir Quang Ninh t&i Hai Phong, sau do6 nghi lai tai Hai Phong 3 gio
trwére khi quay tré lai Quang Ninh (tir Hai Phong vé Quang Ninh tau di xu6i dong). Quiang dwong
tlr Quang Ninh t&i Hai Phong la 80 4m . Van toc cda dong nwécla 6 km / h. Goi van téc thuc cla
tau 1a x (km/h). Hay viét biéu thirc biéu thi thoi gian ké tir luc tau xuit phat dén khi quay tré vé

Quang Ninh?
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Bai 11. Khai trién cac biéu thirc sau:

oo N,

b) (7x-6y) 1 1 ,

o (2-r)Ee) 0|5 -3meer)
2 2

2) (x=3y)(x* +3xy+9y%)
d) 2x+ y)3

Bai 12. Tinh gia tri cda cic biéu thirc sau
a) A=(x>—8x+16)—(x"y* +2xy+1) v&i x=4;y =1

b) B=x"+6x"y+12x)° +8)° v6i x=8;y =6
X ’ X ? X
) C=|Z—y| -6 y—2| +12| ==y |-8 véi x=206; y =1
) (2yj (yzj (2yj e
2 2 z: 1
d) D=(6x+2)(9x" =3x+1)—(x+1)(x* —x+1) véi x=2

Bai 13. Chirng minh cac ding thirc sau:

a) (x+) +(x—p)Y +2(x+y)(x—y)=4x".

b) 2y” —=10xy =3(x—y)* —2(x+ y)* = (x—y)(x+ ).
o) (4x-1)" = (4x-3)(16x" +3)=8.

Bai 14. Tim x, biét

a) (x+2) —(x-3) =21

b) (x+2)(x" —2x+4)-x(x* —6)=18.

o) (x—1)"=(x=2)(x* +2x+4)+3x(x+2)=6.

d) (x+3) —x(Bx+1)" +2x + )(4x” —2x +1)-3x" =42

Bai 15. Tinh nhanh

a) 127° +146.127 + 73’ ) 100° —99° +98* —97° + ...+ 2> -1
b) 9%.2° - (18* ~1)(18* +1) d) (20° +187 +16” +...+4 +2°) = (19° +17° +15" +...+ 37 +’)
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Bai 16. Tim gia tri nhé nhit cta cac biéu thirc sau:

a) A(x)=x"-4x+24.

b) B(x) =2x" —8x+1.

c) C(x) =3x" +x-1

Bai 17. Tim gi4 tri 1&n nhit cta cac biéu thirc sau:

a) A(x)=-x*—6x-11. b) B(x)=-3x"+x+1

Bai 18. Tim x, y, z biét: x* —6x+)° +10y+16z>-8z+35=0

Bai 19.

a) Chitng minh ring néu a’ +b* +¢* =ab+bc+ca thi a=b=c

b) Cho cac s8 a, b, ¢ théaman 4(a’ +b° + ¢ —ab—bc—ca)=(a—b)’ +(b—c)’ +(c—a)’
Tinh gia tri biéu thitc: M =(a—b)""* +(b—c)*" +(c—a)™"*

Bai 20. Tinh s6 do cac géc chwa biét ctia hinh thang ]JGH(IJ//GH) trong cac treong hop sau:

a) H=50",7=110". b) IJGH 14 hinh thang can va H =30".

Bai 21. Cho hinh binh hanh 4BCD, dwong chéo BD.Ké AH va CK vudng goc véi BD lan lwot
tai H va K . Chtirng minh tr gidc AHCK la hinh binh hanh.

Bai 22. Cho hinh binh hanh 4BCD . Tia phan giac cta goc 4 cat CD & E. Tia phan giac clia géc
C cat AB & F.Ching minh rang:
a) Tr giac AFCE la hinh binh hanh. b) Cac dwong thang AC,BD,EF ddng quy

Bai 23. Cho hai hinh binh hanh 4BCD va ANMB nhuw hinh vé

a) Chirng minh CD = MN
b) Chirng minh BCD + BMN = DAN

M
c
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Bai 24. Cho tam gidc ABC vuong tai A; duwong cao AH. Goi E la trung diém ciua 4B. Qua E ké
duwong thing song song véi AC cat BC tai M .Qua M ké duwdng thing song song véi AB

cit AC tai F. Chirng minh rang:

a) Tr giac AEMF 1a hinh chir nhat. b) T giac EFMH la hinh thang can.

Bai 25. Cho tam giac ABC vudng tai 4, dwong cao AH. Piém D thudc canh BC. Cac hinh chiéu
cua D trén AB, AC theothrtwla E, F.

a) Chirng minh rang DEAF 14 hinh chir nhat.

. 1
b) Goi O la giao diém hai dwong chéo cda hinh chit nhat DEAF. Chitng minh HO = EEF' tr do
suy ra tam giac EHF vuong.

¢) Tim vi tri cta diém D dé EF c6 d6 dai nho nhat.

T —

€3 | www.facebook.com/mathexpress.vn (O] 1900 633551 5



CLB Toan boi dwéng MathExpress @ -www.mathexpress.vn

HUGONG DAN GIAI CHI TIET

Bai 1. Thu gon va tim bac cta cac da thirc sau:
a) x* -3x"y* +3x7y—x" +1
b) 5x*y+8xy —2x" =5x°y +x°
) Sx>=Txy+2,50" +2x—-8,3y+1
d) 4x° —lx3y+§xzy2 —4x° +2y -7
2 4
Loi giai:
a) x*-3x"y*+3x° —x*+1= (x4 —x4)—3xzy2 +3xp> +1=-3x"y> +3xp” +1
Hang tir c6 bac cao nhat ctia da thirc thu gon 13 —3x°y° ¢ bac 4 . Do d6 bac ctia da thirc1a 4.
b) 5x°y+8xy—2x> —5x’y +x°
=(5x"y = 5x7y) +8xy +(=2x" + x7)
=8xy —x’
Bac ctia da thicla 2.

) 5x° —7xy+2,5y" +2x—8,3y+1.Bac cla da thirc 1a 2.

d) 4x° —lx3y+éxzy2 —4x* +2y° —7
2Ty
=(4x5 —4)65)—lx3y+§x2y2+2y2 -7
2 YTy

1 3 3 2.2 2
=——Xy+—xy +2y -7
> y 4 y t2y

BAc ctia da thirc bang 4.
Bai 2.
Cho da thttc M =9x°y*z —3xyz+5y°z—6x°y’z+x°y* =3x*y’z
a) Thu gon va tim bac ctua da thirc M ;
b) Tinh gia tri cia dathltc M tai x=1;y=-1la z=2
Loi giai
a) Thu gon da thirc M :
M =9x*y*z =3xyz+5y°z2—6x"y’z +x*y* =3x7y’z
= (9x2yzz —6x°y’z— 3x2yzz) —3xyz+5y°z+x7y’

=3xz+5V°z+x°y°
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Hang ttr —3xyz c6 bac 3; hang tir 5y°z c6 bac 3; hang tir x*y” c6 bac 4.
Vay da thitrc M cé bac 4 .

b) Thay x=1;y=-1va z=2 vao da thitc M thu gon, ta duoc:
M=-31-(-1)-2+5-(-1)*-241*-(-1)’ =6 +10+1=17.

Viy M =17 taix=Ly=-1vaz=2

Bai 3.

a) Tim da thitc M thod man M —(Bxy—4y°) =x" —Txy +8y°.

b) Cho hai da thitc: 4=x" —4x’y* =5xp+7; B=x" +5x’y* —=3xy-3.
Tim da thitc D saocho: A+ D=8

c) Rut gon roi tinh gia tri bidu thirc: C = x(x* — ) — x> (x+ y)+ p(x° —x) tai x=—;y =-100.

1
2
Lo gidi:

a) M —(3xy—4y" ) =x* = Tay +8y°

M =% ~Txy+8y” +(3xy—4y?)

=37 +(=Txy +3xp) +(8y” —4y7)

=% +(=Tay +3xp) + (852 — 4»?)

=x —4xy +4y’
b) Tacé A+D=B,suyra D=B- 4

D=x"+5x"y" =3xy—3—(x" —4x’y’ —5xy+7)
=x"+5x°y" =3xy-3-x"+4x’y* +5xy -7

:(x7 —x7)+(5x3y2 +4x3y2)+(—3xy+5xy)+(—3—7)
=9x’y* +2xy 10

Vay D=9x’y" +2xy—10
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0) C=x(x"—y)—x"(x+y)+ yp(x* —x)
=x-x2—x-y—(x2-x+x2~y)+y-x2—y-x
=X —xy—-x -xX’y+x’y—xy

(2 =)+ (P —xy) - -y

=2xy

Thay x:%;y =-100 vao da thirc C ta co: C :—2%‘(—100) =100.
Bai 4. Chirng t6 gia tri cla cac biéu thirc sau khéng phu thudc vao gia tri ctia bién:
a) A=x"—(x—y)(x+y)(x* +y*) - c) C= x(x3 +x° —3x—2)—(x2 —2)(x2 +x—1)
b) B=(x2—2)(x2+x—1)—x(x3+x2 —3x—2) d) D:x(2x+l)—x2(x+2)+x3—x+3
Loi giai:
a) A=x"—(x=y)x+y)x" +y) -y
=x' = (=) ) -y
= - (- ) -
=x'—x*+yt -y
=0
Vay gid tri ctia bi€u thirc 4 khong phu thudc vao gia tri cda bién x, y
b)B :(x2 —2)()62 +x—1)—x(x3 % —3x—2)
=x"=2x"+x —2x—x"+2—-x"—x +3x> +2x
:(x4—x4)+(x3—x3)+(—2x2—x2+3x2)+(—2x+2x)+2
=2
Vay gia tri clia bi€u thirc B khong phu thudc vao gia tri cia bién x
c)C= x(x3 +x° —3x—2)—(x2 —2)(x2 +x—l)
=x"+x -3x - 2x—-x' - X+ x*+2x7 +2x -2
=(x* = xH+ (7 =)+ (B3 + P+ 2x7) + (2x+2x) -2
=-2

Vay gia tri clia biéu thirc C khéng phu thudc vao gia tri cia bién x
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d)D=x(2x+1)—x*(x+2)+x’ —x+3
=2x"+x—x —2x"+x —x+3
= (X +xX)+(2x" =2x)+(x—x)+3
=3

Vay gia tri clia biéu thirc D khong phu thudc vao gia tri cia bién x
Bai 5.

a) Chirng minh rang biéu thirc P = (2y —x)(x +y) + x(y —x) —2y(x+5y)—1 ludn nhén gia tri am

v&i moi gia tri cia bién x va y.

b) Chirng minh rang it nhat mot trong 3 da thirc sau c6 gia tri dwong véi moi gia tri ciia biénx, y

biét:

P=5x"y" —xy—2y -y +5x*
0=-2x"y"-5xy+y’ =3y +2x*
R=-x"y"+6xy+)y’ +6y" +7
Loi giai:

a) Ta co:

P:(2y—x)(x+y)+x(y—x)—2y(x+5y)—l
=2xy+2y° —x* —xy+xy—x>—2xy—-10y° -1

:(2xy—xy+xy—2xy)+(2y2 —10)/2)+(—)c2 —xz)—l
=—8y2 — 25 =1

Véimoi gia tricta x, y tacéd: x> >0,y> >0nén —2x* <0; —-8y” <0.
Suy ra -8y’ —2x* —1< -1 vé&i moi gi tri cia bién x, y.

Vay P lubén nhén gia tri 4m v&i moi gia tri cda bién x va y (diéu phai chirng minh).
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b) Ta co:

P+Q+R=5x"y"—xp—2y" =y +5x* =2xy* =5xy+ " =3y +2x* = x*y* + 6xp+ " + 63> +7
=(5x"y* = 2x%y" —xzyz)+(—xy—5xy+6xy)-|—(—2y3 +y° +y3)+(—y2 -3y’ +6y2)+(5x4+2x4)+7
=2x"y +2y  +7x  +7

Nhén thiy:

2x’y* >0 véimoi x,y e R

2y >0 véimoi yeR

7x* 20 vé6imoi xe R

Suyra: P+Q+R>7 véimoi x,yeR

Vay c6 it nhiat mot trong ba da thirc P, O, R c6 gia tri dwong véi moi x, y € R (diéu phai chirng

minh)
BAi 6. Cho x + y = 2. Tinh gid tri ctia bidu thire: B=x+y+3(x+y)+3>-(x+y)+... 43" (x+ »).
Loi giai:

B=x+y+3(x+y)+3(x+y)+. +3% (x+p) = (14343 +..+3%)(x+).

Pat C=1+3+3"+...+3"%

Khid6 B=C.(x+y).Tacé 3C=3+3"+3"+...+3'" +3"

Trir vé& véi vE cda 3C cho C taco: 2C =3"" 1.

01 _q

Suyra C =

101 0t _q

Thay x+ y =2 va C ==——— vao biéu thitc B,tacé: B = 2=3"_1
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Bai 7.

a) Cho A=x"y" —12x""y*; B=24x""y’. Tim s& tw nhién n >0 dé A chia hét cho B

b) Tim cac s6 thuc a,b sao cho da thirc 4x* —11x’ —2ax” + 5bx — 6 chia hét cho da thitc x> —2x-3
Loi giai:

1 1
a)A:B=(x"y" —12x""y*):(24x""y* ) =x°y" 1 24x" 7y’ — 12Xyt 1 24Xy = — x0Ty —— Py,
) (xy y):(24xy%) =xy y y V=X oy

6—-n=>0

A:B thi =
n-3>0

<6
{n>3:>3éné6 va n 1as6 tw nhién nén 7 € {3;4;5;6}.
n

b)Taco x* —2x-3=x"-2x+1-4=(x—1) =4 =(x—-1-2)(x—1+2) = (x=3)(x +1).
Ta goi thuwong ctia phép chia da thirc 4x* —11x" —2ax® +5bx —6 cho x* —2x—-3 1a q(x).
Ta co: 4x* —11x° —2ax’ +5bx — 6 = (x—3)(x+1)g(x).

Chon x =3, ta co:

43*-11.3'-2a.3*+5-b-3-6=0

324-297-18a+15b-6=0
—18a+15b+21=0(1)

Chon x=-1,taco:

4(-1)* =11(-1)’ = 2a(-1)* +5b6(-1)-6 =0
4+11-2a—5p-6=0

—2a-5b+9=0(2)

Tw (1) va (2) suyra: @ =2.Thay vao (2)=5b+4=9=b=1

Vaya =2;b =1 thod man yéu cau bai toan
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Bai 8. Tim a,b,c théa min dang thirc (ax+b)(x2 —2cx + abc) =x"—4x> +2x+4 véimoi x

Lo giai:
Ta co: (ax + b)(x2 —2cx+ abc)

= ax’ —=2acx’ + a’bex + bx* = 2bex + ab’c

=ax’ + (b - 2ac)x2 + (a2bc - 2bc)x +ab’c
Theo dé: (ax+b)(x2 —2cx+ abc) =x’—4x*+2x+4.

Suy ra: ax’ +(b—2ac)x2 +(a2bc—2bc)x+ ab’c=x" —4x" +2x+4

a=1 .
b—-2ac=-4 ¢
=19, =<b=-2
a‘bc—2bc=2 _1

ab’c=4

a=1b=-2;c=1
Vay a =1;b=-2;c =1 thod min yéu cau bai toan

Bai 9.

Thira dat hinh vudéng c6 canh 9x, bén trong thira dat da canh tic mot
khoang dit hinh chir nhat c6 d6 dai hai canh la 4x va 8 dé trong ca
chua. Hé sé cao nhit ctia biéu thirc bi€u thi dién tich thira dat chwa canh
tac con lai la bao nhiéu?

Loi giai:

Biéu thirc biéu thi dién tich hinh vuéng la: 9x.9x = 81x°

Biéu thirc biéu thi dién tich hinh chit nhatla: 8.4x = 32x

Biéu thirc biéu thi dién tich thira dit chwa canh tac con lai la: 81x* —32x

9x

9x

4x

Do d6, hé s6 cao nhat cia biéu thirc biéu thi dién tich thira dat chwa canh tac con laila 81.
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Bai 10.

Mot tau du lich di ngwoc dong tir Quang Ninh téi Hai Phong, sau do6 nghi lai tai Hai Phong 3 gio
trude khi quay tré lai Quang Ninh (tir Hai Phong vé Quang Ninh tau di xudi dong). Quang dwong
tlr Quang Ninh t&i Hai Phong 1a 80 km . VAn toc cia dong nwécla 6 km / k. Goi van téc thuc cla
tau la x (km/h). Hay viét biéu thirc biu thi thoi gian ké tir lic tau xuit phat dén khi quay tré vé
Quang Ninh?

Loi gidi:

Thoi gian tau di ngwoc dong tir Quang Ninh dén Hai Phong la: 806 (gio)
x_

Thoi gian tau di xudi dong tir Hai Phong dén Quang Ninh la: 806 (gio)
X+

80 80

Thoi gian ké tir lic xuit phat dén khi quay tré lai Quang Ninh Ia: +—6 +3 (gio)
X+

x—
Bai 11. Khai trién cac biéu thitrc sau:
2 3
a) ()C+2y) e) (—X _%yj
b) (7x—6y)’
1 1 2
—x+2y || =x* —Zxy +4y°
X )= f)(s yj(9 3 yJ
<) el S

g) (x—3y)(x* +3xy+9y%)
d) 2x+ y2)3

Loi gii:
D (v+20) 0[5 —lyj
2 2 372
=X +2.x.2y+(2y) . , , s
= x> +4xy+4y° :(gxzj —3.(%)&} .[%yj+3.[§x2j.[%yj —(%yj
8 2 1 ;

b) (7x—6y)’ H

= (7x)2 -2.7x.6y+ (6y)2

27
(

= 495 —84xy +36)” (l x+2yJK T _%x'2y+(2y)2}
(5

1 3 3
= —x 48
j 27t T
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2) (x=3y)(x* +3xy+9y%)
= (x—3y)[x2 +x.3y+(3y)2}

=x'=(3y)

=x' =27y

d) (2x+y2)3 = (2x)3 +3.(2x)2 3’ +3.2x.(y

2)2 +(y2)3 =8x’ +12x"y* + 6xp* + )°

Bai 12. Tinh gia tri ctia cac biéu thirc sau

a) A=(x>-8x+16)—(x’y* +2xy+1) v&i x=4;y =1

b) B=x"+6x"y+12xy° +8)" v&i x=8;y =

6

3 2
X X X
c)C=|—- -6l y——| +12| ==y |-8 v0Oi x=206; y =1
) (2 yj (y 2) (2 yj g

d) D=(6x+2)(9x" =3x+1)—(x+1)(x’ —x+1) véi x:%

Loi giai
a) A :(x2 —8)6-1—16)—(x2y2 +2xy+1)
:(x2 —2.4x+42)—(x2y2 +2xy+l)

= (r=4)’ = (y+1)

Thay x=4;y=1vao A tacé: A=(4—4) —(4.1+1)’ =-5"=-25

Vay 4=-25khi x=4,y=1.

b) B=x"+6x"y+12xp° +8)° =x’ +3.x° 2y +3x.2° )" + (2y)’ = (x +2y)’

Véi x =8y =6=>B=(8+2.6)' =20° =8000.

0 C=G—yJ —6();—%) +12(§—y)—8

3 2 3
X X X X
S (Y Y Y R T N v, S, i (|
(2 yj (2 yj (2 yj (2 d j
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Voi x =206, y=1= C:(%—I—ZJS =(103-3)’ =100° =1000000.
d) D=(6x+2)(9x" =3x+1)=(x+1)(x* —x+1)

=2(3x+1) (3x) =3x1 41 | (¥ +1)

=2[(3x) +1]-2 -1

=54x*+2-x* -1
=53x" +1

1 3
Thay x =—tacé: D=53. 1 +1:5_3+1:ﬂ_
2 2 8 8

Bai 13. Chirng minh c4c dang thirc sau

a) (x+y) +(x-y) +2(x+y)(x—y) =4x°

b) 2y* —10xy =3(x—y)* —2(x+ y)* = (x—y)(x+ »).

0) (4x—1) —(4x-3)(16x" +3)=38

Loi giai:

a) VT :(x+y)2 +(x—y)2 +2(x+y)(x—y)

=X’ +2xy+ >+ x> -2xp+y° +2(x2 —yz)

=2x>+2y" +2x’> -2y’ =4x’ = VP (diéu phai chirng minh)

b) VP =3(x—»)" =2(x+y)" =(x~y)(x+)
=3(x" =20y +y7)=2(x* + 20y + )7 )= (x* = )7)
=3x —6xy+3y° —2x" —4xy—-2y° —x"+ )’

= (32" =22 —x7 )+ (—6xy — 4xp) + (3y” — 2" + )

=—10xy+2y* = VT (diéu phai chirng minh)

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



CLB Toan boi dwéng MathExpress

l;\"f'.@:_;. .www.mathexpress.vn

) VT =(4x—1)’—(4x-3)(16x" +3)

= (4x)" =3.(4x)" -1+ 3.4x-1" = ' — (64" +12x - 48x - 9)

=64x’ —48x* +12x—1-64x —12x +48x> +9

=8 = VP (diéu phai chirng minh)
Bai 14. Tim x, biét
a) (x+2) —(x-3) =21

b) (x+2)(x" —2x+4)-x(x’ -6)=18.

0) (x=1) —(x=2)(x* +2x+4)+3x(x+2) =6.

d) (x+3)° —x(Bx+1)> +(2x +1)(dx* —2x +1)=3x> =42

Lo giai

a) (x+2) —(x-3)" =21
(x+2—x+3)(x+2+x—3):21
5(2x-1)=21

2x—1=2

13
Viay x=—
1y 5

b)(x+2)(x —2x+4)—x(x*-6)=18
¥ +8-x"+6x=18
8+6x=18
6x =10

xX==
3

5
Vay x=—
dy 3

X =32 +3x-1-x"+8+3x*+6x=6
I9x+7=6

9x =-1

-1

xX=—

9

-1

Vay x =—
Yy 9

c) (x—1)3—(x—2)(x2+2x+4)+3x(x+2)=6
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26x =14
7

X=—
13

7
Vay x =—
AT

d) (x+3) —xCBx+1)° +2x+1)(4x> =2x+1)=3x> =42
X +9x% +27x+27 —x(9x" +6x+ 1)+ (2x) +1° =3x* =42
X 4+9x% +27x+27-9x° —6x°

—x+8x +1-3x* =42

Bai 15. Tinh nhanh

a) 127 +146.127 +73°
b) 9%.2° —(18* —1)(18* +1)

Loi gidi:

) 100° =99> +98> —97* +...+2° - I’

d) (20° +18° +16” +...+ 47 +2°) = (19" +17° +15" +...+3* +*)

a) A=127%+146.127+73°

=127*+2.73.127 +73°

c) C=100"-99° +98* —97° +...+2° -1’

= (100+99)(100—99) +(98+97)(98=97) +...+(2+1)(2-1)

=18 —(188 —1)

=1

=(127+73) =100+99+98+97+...+2+1
— 200> _ (100+1).100
2
= 40000
= 5050
b) B=9°2"—(18*~1)(18' +1) | )

D=(202+182+162 +...+42+22)—(192+172 +152+...+32+12)
:(202—192)+(182 —172)+(162—152)+...+(42 —32)+(22—12)
=(20+19)(20-19)+(18+17)(18 =17) +...+(2+1)(2-1)

=20+19+18+17+16+15+...+4+3+2+1

(20+1).20
2

=210
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Bai 16. Tim gia tri nhé nhit cta cac biéu thirc sau:

a) A(x)=x"-4x+24.

b) B(x):2x2—8x+l.

c) C(x):3x2+x—l

Loi giai

a) A(x)=x"—4x+24=(x"-22x+27)+20=(x—2)" +20
Tacé (x—2)* >0, véimoi x

(x—2)2+20220,vé'im(_)i X

Vay GTNN ctia 4(x)=20 khi x =2.

b) B(x)=2x"-8x+1=2x"-8x+8-7=2(x" —4x+4)-7=2(x —22x+2*)-T=2(x-2)" -7
Tacé (x—2)* >0, véimoi x

2(x-2)* 20, véi moi x

2(x—2)*~7>-7,véimoi x

Vay GTNN ctia B(x)=~7 khi x =2.
2 2
0) C(x)=3x2+x—1=3(x2+f—lj=3. x2+2.x1+(1j _13 =3(x+lj _3
3 3 6 \6) 36 6) 12
1 2
Tacod (x+gj >0, véimoi x

2
3(x+%) >0, véimoi x

2
3 x+lj —EZ——B,véiinx
6 12 12
. ’ -13 . -1
Vay GTNN cua C(x) :E khi x=?.

Bai 17. Tim gia tri 1én nhit ctia cac biéu thirc sau:
a) A(x):—x2—6x—11. b) B(x):—3x2+x+1
Loi giai

a) A(x)=-x"—6x—11=—(x"+6x+11)==[ ¥ +2.3x+9+2 ] =~ (x+3)" +2 ] =—(x+3) -2

€3 | www.facebook.com/mathexpress.vn (O] 1900 633551 18



CLB Toan boi dwéng MathExpress

d» .www.mathexpress.vn

Ta c6: (x+3)2 >0 v&imoi x
—(x+3)2 <0 véimoi x
~(x+3)"=2<-2 v&imoi x

Vay GTLN ctia A4(x)la -2 khi x=-3.

2 2
b) B(x)=—3x2+x+1=—3 x2_f_l =-3 x2—2.x.l+ B =-3 x—l +E
3 6 12

2
Ta co: (x—%j >0 véimoi x
1 2
—S(x—gj <0 véimoi x

2
-3 x—l +££Evéimgix
12 12

1

Vay GTLN cua B(x) la g khi x =
Bai 18. Tim x, y, z biét: x* —6x+)° +10y+16z° —8z+35=0
Loi giai
X' —6x+y" +10y+162° —8z+35=0
(x> =6x+9)+ (3> +10y+25)+ (162> =8z +1)=0
(x=3)+(y+5)7+(@4z-1)>=0 (1)
Nhan thay: (x—3)* >0 véi moi x

(y+5)* >0 véimoi y

(4z-1)> >0 v&i moi z
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Suyra VIT(1)>0 véimoi x, y, z

(x=3)*=0 x=3
Dodé {(y+5)Y°=0 ={y=-5
(4z-1°=0

Vay x:3,y=—5,z:%.

Bai 19.

a) Chirng minh ring néu a’ +b* +c* =ab+bc+ca thi a=b=c

b) Cho cac s6 a, b, ¢ théamin 4(a’ +b*> +c* —ab—bc—ca)=(a—b)’ +(b—c)’ +(c—a)’

Tinh gia tri biéu thite: M =(a—b)""* +(b—c)*" +(c—a)™"*

Loi giai
a) Theo dé ta cé: a’ +b* +¢c’ =ab+bc+ca
2.(a* +b* +¢*) =2.(ab+bc + ca)

2a* +2b* +2¢* =2ab + 2bc + 2ca

(a* —2ab+b*)+(b* —2bc+c*)+(c* —2ca+a’)=0

(a=bY’+(b-c)’+(c—a)’ =0 (1)

Nhan thdy: (a—b)> >0 véimoi a, b
(b—c)* >0 véimoi b, ¢
(c—a)*>0 véimoi ¢, a

Suy ra VT(1) >0 v&i moi a, b, ¢

€3 | www.facebook.com/mathexpress.vn

©] 1900 633551

20



CLB Toan boi dwdng MathExpress

.www.mathexpress.vn

(a_b)2:0 a:b
P& (1) diing thi {(b—c)’ =0 = {b=c
(c—a)2=0 c=a

Vay a =b = ¢ (diéu phai chirng minh)

b) Theo d8, ta cé: 4(a” +b> +¢* —ab—bc—ca) =(a—b)* +(b—c)’ +(c—a)’

4a’® +4b* +4c* —4ab—4bc—4ca=a* —2ab+b* +b* —2bc+c* +c* —2ca+a’

2a* +2b* +2¢* —2ab—2bc—2ca =0

(a* =2ab+b*)+ (b =2bc+c*)+(c* —2ca+a’)=0

(a=b)Y +(b—c) +(c—a)’ =0

Theo chitrng minh & cdua) tasuyra: a=b=c

Thay a = b = ¢ vao biéu thitc M =(a—b)*""* +(b—c)"" +(c—a)™'® tadwoc M =0

Bai 20. Tinh s6 do cac goc chwa biét ctia hinh thang IJGH(IJ//GH) trong cac tredng hop sau:

a)H =50",7 =110".
b) IJGH 1a hinh thang can va H =30".

Loi giai

a) Trong hinh thang IJGH (1J//GH ) nén ta c6:
}+I/7\[ =180", suy ra

—180° —H =180° —50° =130°

~D>

j+(A;=18O°,suyra
G=180"-J =180°—110° = 70°

~

Vay hinh thang IJGH c6: 1 =130"G =70".

110°

50°

b) Hinh thang can JGH (IJ//GH) ¢6 1=J va

G = H =30 (tinh ch4t hinh thang can).
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Ap dung dinh li t6ng cac géc ctia mdt tit giac, ta

J
c6: T+J+G+H =360 /
30°

~ ~ G
Suyra 27 =360"-2H =360"-2.30" =300°

da

Do dé 1 =7 =150".
Vay hinh thang can IJGH co:

~

G=30:1=J=150°

Bai 21. Cho hinh binh hanh 4BCD, dwong chéo BD.Ké AH va CK vudng goc véi BD lan lwot
tai H va K . Chirng minh tir gidc AHCK la hinh binh hanh.

Loi giai

Tac6: AH L BD va CK L BD.Suy ra:

AHD = CKB =90" va AH//CK.(1)
Xét AAHD va ACKB co: K

AHD = CKB =90’ (chirng minh trén)

ADH = CBK (hai géc so le trong, AD//BC) D o
AD = BC ( ABCD 1a hinh binh hanh)

Do d6 AAHD = ACKB (canh huyén - géc nhon)
Suyra AH = CK (hai canh twong &ng) (2)

Tw (1) va (2) suy ra AHCK la hinh binh hanh.
Vay tir gidc AHCK la hinh binh hanh.
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Bai 22. Cho hinh binh hanh 4BCD . Tia phan giac cta goc 4 cat CD & E. Tia phan giac clia géc
C cat AB & F.Ching minh rang:

a) T gidc AFCE la hinh binh hanh.

b) Cac dwong thang AC,BD,EF dong quy.

Loi giai

D~ E c

a) Vi ABCD la hinh binh hanh nén 4B//DC,suyra AF//EC (1)

e N .-

Tacé: AE, CF la dwong phan giac ciia BAD va BCD nén: DAE = FAE, ECF =BCF

Mit khac: ABCD 1 hinh binh hanh nén: BAD = BCD

Do d6: DAE = FAE = ECF = BCF

Ma AF//EC nén ECF = BFC

Suy ra: BFC = FAE . Hai goc nay & vi tri dong vi, suy ra: CF//AE (2)

Tt (1) va (2) ta c6 ti gidc AFCE c6 cac canh d6i song song nén né 1a hinh binh hanh.

b) ABCD 1a hinh binh hanh, suy ra hai dwong chéo AC va BD cat nhau tai trung diém O cua
moi duong.

AFCE 1a hinh binh hanh, suy ra hai dwong chéo AC va EF catnhau tai trung diém O ctia moi

dwong.

Chirng t6 rang cac dwong thing AC, BD, FE dong quy tai trung diém O ctia mdi dwong.

€3 | www.facebook.com/mathexpress.vn (O] 1900 633551 23



CLB Toan boi dwdng MathExpress ) .www.mathexpress.vn

Bai 23. Cho hai hinh binh hanh 4BCD va ANMB nhu hinh vé

N
D
M
r
a) Chirng minh CD = MN b) Chirng minh BCD+ BMN = DAN

Lo giai
a) Tac6 ABCD va ANMB la hinh binh hanh nén 4B =CD va AB=MN .Suyra AB=CD = MN
Do dé CD = MN

b) Vi ABCD va ANMB 1 hinh binh hanh nén BCD = BAD; BMN = BAN .

—— e~

Suy ra BCD+ BMN = BAD + BAN = DAN (diéu phai chirng minh)
Bai 24. Cho tam gidc ABC vuongtai 4; dwongcao AH. Goi E latrung diém cua 4B. Qua E ké
duwong thang song song véi AC cat BC tai M .Qua M ké dwong thiang song song véi AB

cit AC tai F. Chirng minh rang:
a) T giac AEMF la hinh chir nhat. b) T gidc EFMH la hinh thang can.

Loi giai

a) Xét t giac AEMF cbé: A
AE//FM (gia thiét); AF // EM (gia thiét);

Suy ra AEMF la hinh binh hanh (d4u hiéu nhén
biét)

Ma EAF =90°(do AABC vudngtai 4)

Suy ra AEMF 1a hinh chi nhat (diu hiéu nhan B H M C
biét)

b) Xét AAEF va AEBM c6:

AF = EM (Do AEMF 1a hinh chit nhat);

Xét AAEF va AFMC co:

EAF = MFC =90°

AE = FM (Do AEMF la hinh chir nhat);
EAF = BEM =90

AE = EB (Do E latrung diém cia 4B)
= AAEF:AEBM(C—g_C) Suyra AAEF:AFMC(g—C—g)

= FA=FC (hai canh trong trng)

AEF = FVIC (- E3)
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Suyra AEF = EBM (2 géc twong (ng) Do d6 HF la duwdng trung tuyén tng véi
Ma 2 gbc nay & vi tri dong vi = EF//BC canh huyén AC trong AAHC vudngtai H
Hay EF//HM Do dé: AF = HF = A€

Suy ra EFMH 1a hinh thang

Vi EF//BC; FM//AE

—_ = EM = HF (= AF)
= AEF = EBM ; FMC = EBM

Mat khac EM = AF (chirng minh trén)

C s am . Hinh thang EFMH c6 EM = HF (chirng
(cac gbc dong vi)
minh trén) nén EFMH la hinh thang can

Bai 25. Cho tam gidc ABC vudng tai 4, dwong cao AH. Piém D thudc canh BC. Cac hinh chiéu
cua D trén AB, AC theothrtwla E, F.
a) Chirng minh rang DEAF 14 hinh chir nhat.

b) Goi O la giao diém hai dwong chéo cta hinh chit nhat DEAF. Chitng minh HO = %EF, tr do

suy ra tam giac EHF vuong.

¢) Tim vi tri ctia diém D dé EF c6 d6 dai nho nhat.
Lo giai

a) Vi AEDF c6 BAC = AED = AFD =90’
Suy ra AEDF la hinh chit nhit (ddu hiéu nhin biét) e
b) Goi O la giao diém ctia AD va EF

Suyra EF = AD va O latrung diém cta 4D va EF
Xét AAHD vudngtai H c6 O latrung diém ctua AD

Suy ra HOzéAD;mé EF=AD:>HO=%EF

Xét AHEF c6 HO la dwong trung tuyén &ng véi canh

EF va HO :%EF = AHEF vuobng tai H , hay

EHF =90’

¢)Tacé AH | BC = H la hinh chiéu cta 4 trén BC
Suyra AD > AH (Tinh chat dwong xién - hinh chiéu)
= AD nhé nhitkhi AD = AH = D trung H

Ma AD = EF = EF,. = AH khi D tring H .
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