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CHUONG VI.
BAI 21. PHAN THU'C PAI SO

VD 1.1
a) X+2 Pkxd: x #0
X
b) X1 Bkxd: 3-x 20 x %3
3—-x
c)X—Jr?’Dkxd: 2x-1020= -2x#10 < x # -5
-2x-10
d) 19_X Pbkxa: lx+4;r&Oc>lx;«t—4<:>x;t—8
—x+4
2
VD 1.2.
_ -3#0 #3
G)LDkXdi (x—3)(x+1)¢0<:> X X
(x—3)(x+1) x+1#0 x # -1
7 —5x 2 2
b) 5 Pkxd: x“°-25#0< x* #25 < x# 15
x-—25
2
c)zx—Dkxd: x2—2x+‘l¢0<:>(x—1)2¢O<:>x—1¢0<:>x¢1
X =2x+1
10 ) x+1+0
— —~  Pkxd: x +3x+2¢0<:>(x+1)(x+2)¢0©
X2 +3x+2 Xx+2#0

VD 1.3. Tim diéu kién xdc dinh cta cdc phéan thic sau:

xz-i-y2 oy x—=120 x =1
a) —(x—‘l)(y+1) Pkxd: (x ’I)(y+’|)¢0<:>{y+1¢0c>{y¢_1
10
b) X2+y2

xzzo(VxeR)
Ta cd
y*>0(VyeR)

oS xP+y’ >0 (Vx,yeR)
x#=0

y=0

\ 2.0
Nén diéu kién xéc dinh la ¢ 7"
y>#0

-1

X # -1
X #—2



(x+3) =0 x+3=0 X #-3
o o
y—-2+0

y-2)' %0 y#2
VD 2.1.
7
a
) x*+5

Tacé x*20(VxeR)
©x*+525>0(VxeR)

Vay phdén thire luén cé nghia véi moi x.
6—x

b) ———

(x+1)" +4

Tacé (x+1)2 ZO(VXGR)

& (x+1) +424>0 (vxeR).

Vay phdn thic luén cé nghia véi moi x.
8- x?

X —4x+7
Xét mau x* —4x+7=x*—4x+4+3=(x-2) +3
Tacé (x-2) 20(vxeR)
& (x-2) +323>0(VxeR)

Vay phdén thic luén cé nghia véi moi x.
-2x+1
—Ax* +4x -7

Xét mau —4x? +4x —7 = —4x* + 4x —1-6 =—(4x* —4x +1) -6 =—(2x—1) —6

Tacé (2x-1) 20 (vxeR)



= —(2x-1)" <0 (vxeR)
= —(2x-1) -6<-6<0(VxeR)
Vay phdn thic luén cé nghia véi moi x.
VD 2.2. Chi*ng minh cdc phan thic sau luén cé nghia:
x> =1
X +2y% +1
x*>0(Vxe R)
Taco
y*>0(VyeR)
x*=0 (VX € ]R)
2y >0 (Vg € R)
o x*+2y* >0 (Vx,yeR)
o x*+2y°+121>0 (Vx,y e R)
Vay phdn thic luén cé nghia véi moi x, y.

34 3 34 3 34
X4y’ —=2x+2 X =2x+1+y’ +1 (X_1)2+92+1

Ta cé (x—1 *>0 (VXER)
y’>0 (‘v’yeR)

b)

c>(x—1)2+yzzo (Vx,ye]R)
<:>(x—1)2+yz+‘|2‘|>0 (vxyeR)

Vay phdén thie luén cé nghia véi moi x, y.

VD 3.1.
g) 3_y - 6&
4 8x
Ta cé 3y.8x =24xy; 6xy.4 =24xy = 3y.8x =6xy.4
4  8x
2
b) 7x _ 35xy
13 65y

Ta cé 7x.65y* = 455xy°; 13.35xy” = 455xy*> = 7x.65y* = 13.35xy’



. 7x  35xy’
Gy == =="2
13 65y
x-2 1
x?-5x+6 x-3

Tacd (x—2)(x=3)=x"—2x-3x+6=x"-5x+6; (x’~5x+6).1=x* ~5x+6

:>(x—2)(x—3)=x2—5x+6

X—-2 o
x>-5x+6 x-3
X x?

X+2 X +2x

Vay

d)

Ta cé x.(x2 +2x) =x% +2x%; xz.(x+2) =x*+2x’ = x.(x2 +2x) = xz.(x+2)

X x?

Véa =
Y X+2 x*>+2x

X+y'+2xy-1_ x+y-—1

2

VD 3.2. Chitng minh ddng thic sau: - .
X“—y +2x+1 x-y+1

Taco
(x2+y2+2xy—1).(x—y+1):[(x+y)2—1}.(x—y+1)=(x+y—1)(x+y+1)(x—y+1)

(xz—yz+2x+1)(x+y—1)=[(x2+2x+1)—y2](x+g—1):[(x+1)2—y2}(x+y—‘l)

=(x+’|—y)(x+1+y)(x+y—1)=(x—g+’|)(x+y+’|)(x+y—’l)

:>(x2+y2+2xy—1).(x—y+‘l) (xz—g2+2x+1)(x+y—‘l)
XX +y*+2xy—-1_ x+y-1

-yt +2x+1  x—y+1

VD 3.3.

Tacé (x+1).5(x+2)=5(x+1)(x+2); 5.(x+1)(x +2) =5(x +1)(x +2)

Vay

= (x+1).5(x+2)=5(x+1)(x+2)

NénA=B

Mgt khac (x+1)(x+2).5(3x—2) =5(x +1)(x +2)(3x - 2)
Va 5(x+2).(x+1)(3x-2) =5(x+1)(x +2)(3x-2)



= (x+1)(x+2).5(3x-2)=5(x+2).(x+1)(3x-2)

NénB=C

Vay A=B=C.

VD 3.4. Tim da thtc A trong céc ddng thire sau:
A X

-4 x+2

Ta cé A.(x+2)=x(x2—4):>A.(x+2):x(x—2)(x+2):>A:x(x—2)

a)

Vay A= x(x—2)

A _X2_y2
X+y X—-y

Tacs A(x=y)=(x"=y).(x+y) = A(x=y) = (x=y)(x+y)-(x+y)

b)

:A.(x—y):(x—y)(x+y)2:>A:(x+y)z

Vay A=(x+y)2

VD41 A= X2 ()

x+1

2
Thay x =1 vao phdan thic A, ta cé A:1 +2’1+2:1+2+2:E

1+1 2 2
2
Thay x =2 vao phan thic A, ta cé A:2 +2'2+2=4+4+2=E
2+1 3 3
2
Thay x =3 vao phan thic A, ta cé A:3 +2'3+2=9+6+2=z
3+1 4 4
N » . 5
Vay, véi x =1 thi AZE
Véi x =2 thi A:E
3
Véi x=3 th‘|A=z
4
VD 4.2. Tinh gid tri cia phan thitc B= 12 (x » £2) véi Ix|=3.
X p—
=3
Tacd ‘x‘:3<:> X (thda man)
Xx=-3
3+3 6

| oy

Thay x =3 vao phan thie B, ta cé B=—; =—— =
3°-4 9-4

6



Thay x =-3 vdo phan thic B, ta cé B = 343 _ O

(3 -2 94

Vay vdi x =3 thi B=%,vé’i x=-3 thi B=0.

2 —
VD 4.3. Tinh gid tri ctia phan thirc M = # (x#-2) véi x* = 4.
X+
X =2 ™
Tacs X’ =4 X’ =2 ()
x=-2 (KTM)

22-32+2 4-6+2
2+2 4

Thay x =2 vao phén thitc M, tacé M= 0.

Vay v&i x=2 thi M=0.
VD 5.1. Tim cdc gid tri cla x d&€ cdc phan thic sau béng 0.
2x -1
a)
5x-10
2x -1
5x-10
& 2x-1=0

Xét =0 Pk: 5x-10 0= x %2

= :% (théda man)

1
2
x? —x
2x% +2
Bkxd: 2x*+2#0 (VxeR)

Vay x =

b)

x> —x

2% +2
o x*-x=0
<:>x(x—1)=0

Xét 0]

0]

X
_x—1=O

=

X
= (thda man)
x=1

Vay x =0 hodc x=1.

VD 5.2. Tim cdc gid tri clia x dé& cdc phan thirc sau bdng 0.
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x% =1
x2=2x+1
x% =1

Xét2—=
X°=2x+1

o)

Pkxd: x2—2x+1¢0<:>(x—1)2¢O<:>x—1¢0<:>x¢1
(1) < x*-1=0

< (x=1)(x+1)=0

[x-1=0
_x+‘I:O

<

Vay x =-1
x® —16x
x® —3x? —4x
x® —16x
Xét —— =0 (2
x® —3x%*—4x (2)
Pbkxd:

b)

x#0 x#0
x3—3x2—4x¢0<:>x(x2—3x+4)¢0<:>x(x—3)(x—‘|)¢0<:> x-320<{x#3
x—1#0 X #1
(2) @ x*-16x=0
<:>x(x—4)(x+4)=0
'x=0
< (x-4=0
_x+4:0
(x=0 (KTM)
| x=4 (TM)
| x=-4 (T™)

Vay x =4 hodc x=-4
VD 6.1. Tim gid tri clia x, biét:

2x—-1_ 3x+1
3

Q) Pkxd: V&imoi x e R



< (2x-1).4=3.(3x+1)
< 8x—-4=9x+3
& x =—7 (thda man)

Vay x =-7

3 = > Pkxd: x # —2;—1
X+2 2x+1 2

< 3.(2x+1)=5.(x+2)

& 6x+3=5x+10

& x =7 (thda man)

Vay x=7

VD 6.2. Tim gid tri cla x, biét:

a) LI 2_2 Pkxd: x # +3
x-3 x°-9

©x*-9=-2(x-3)
< (x-3)(x+3)+2(x-3)=0
@(x—3)(x+5)=0

'x-3=0
_x+5:0

<

| x=3 (KTM)
x=-5 (TM)

Vay x=-5
xX-2 4
x>=2 x*+2x+4

b)

Tacod x* +2x+4=x*+2x+1+3=(x+1) +323>0 (VxeR)

Nén dkxd & x2—2£0 < x = 42

(1) < (x=2)(x* +2x+4)=4(x* -2)

& x*-8=4x*-8



Vay x =0 hodc x=4
IV. BAI TAP LUYEN TAP
Bai 1.

X% =X

a) Pkxd: 2x 20 <= x#0

2x
5
- X
5x+4

b) Pkxd: 9-x#0< x#9

c)

Pkxd: 6—%x¢0<:>%x¢6c>x¢4

6——x
2

2
(x + ‘I)(x - 3)
Bai 2.
x> -4
9x* -16

d)

Dkxd: (x+1)(x_3)¢0©{x+1¢0 {X¢_1

=
x—-3%0 X#3

3x-4+#0
=
3x+4+0

x¢iﬂ
3

a) Pkxd: 9x2—16¢O<:>(3x—4)(3x+4)¢0<:>{

X2 +2x+7 5 x#0 x#0
b) ———— Pkxd: 2x —x¢0<:>x(2x—‘|)¢0<:> = 1
2x° —x 2x-1#0 x;esE

2x+1 Pkxd: x2+4x+4¢0<:>(x+2)2¢O<:>x+2¢0<:>x¢—2

x> +4x+4

5x+y

5 x+2#0 X # =2
———=— Pkxd: x +7x+10¢0<:>(x+2)(x+5)¢0<:> IEN
x“+6x+10

x+5#0 x#-5

Bai 3. Tim diéu kién cia x dé€ cdc phan thirc sau cé nghia:

] 2x+1+0 x¢_—1
Pkxd: (2x+1)(y-2)# 0 < y220 & y;t22

1M+2y
(2x +1)(y —2)

10



x+2y+1
(x+1)2+2y2

) (x+’|)220 (VxeR)
Taco
y’>0 (VyeR)

b)

@{(xﬂ)zzo (vxeR)

2y>>0 (VyeR)
<:>(x+1)2+2y220 (vxiyeR)
Nen diocg |1 20 [x #1720 fxz
2y #0 y#0 y#0

—1-2x
4X* +y* —4x+2y+2

c)

Xét mau 4x2+gz—4x+2y+2=4x2—4x+1+yz+2y+1=(2x—1)2

Tacé{(x 1) > (VxeR)
(y+1) 20 (vyeR)

= (2x=1) +(y+1) 20 (vx,yeR)

y

(2X 1) 2x—1#0 x;t1
Nén dkxd la <:> o 2

(y+1) #0 y+1=0 y £ -1

Bai 4. Chirng minh cdc phén thirc sau luén cé nghia:
3
x> +1
Tacé x* >0 (VxeR)

a)

< x*+121>0 (VxeR)

Vay phdn thic luén cé nghia véi moi x.
3x-5
(x=1%+2
Tacéd (x-1*>0 (VX € R)

b)

< (x-1?+222>0 (VxeR)

Vay phdn thic luén cé nghia véi moi x.

11

+(y+1)2



x> -4
—x?+4x-5

Xét m&u —x* +4x—-5=—x* +4x —4-1=—(x-2) -1
Taco (x-2) 20 (VxeR)
& —(x-2) <0 (vVxeR)
& —(x-2) -1 -1<0 (vxeR)
Vay phan thirc ludn cé nghta véi moi x.
X+5

d)

X2 +x+7

2
Xét mdu x2+x+7:x2+2.x.1+l—l+7= x+l +z
2 4 4 2

2
Ta cé (x+lj >0 (VXe]R)
2

2
2N x+1 +z>£>O(VXER)
2 4 4

Vay phdn thic luén cé nghia véi moi x.

Bai 5. Chirng minh cdc phén thirc sau luén cé nghia:

a) 2xy + x*y
(3x+1) +y? +10
Ta cé (3x+’|)2 >0 (Vx )
y’>0 (vxe ]R)

<:>(3x+’|)2+y2 >0 (Vx,yeR)
& (3x+1) +y?+1020 (Vx,yeR)

Vay phdén thirc luén cé nghia véi moi x.
| x> +25
5y +5x + 2y —2x + 8xy + 3

Xét mau 5y° +5x% +2y —2x +8xy+ 3 =x> = 2x + 1+ y* + 2y + 1+ 4x*> + 8xy + 4y° +1

:(x—1)2+(y+‘|)2+4(x+y)2+1

12



(x—1)2 (VXGR)
Taco {(y+1) (VyeR)

(x+y)2 (Vx,yeR)
<:>(x—1)2+(y+1)2+4(x+y)220 (Vx,yeR)

<:>(x—1)2+(y+‘|)2+4(x+y)2+121>0 (VX,yeR)

Vay phdn thic luén cé nghia véi moi x.

Bai 6. Chirng minh cdc déng thirc sau:
-3x*  3x°

a) =

2y -2y

Ta cé —3x2.(—2y) =6x°y; 2y.3x*> =6x%y
= —3x2.(—2y) =2y.3x°

-3x*>  3x?

Va =
Y S " 2

2
b) 2xy _ 8xy
3a 12ay
Ta cé 2xy.12ay = 24axy’; 3a.8xy’ = 24axy’
= 2xy.12ay = 3a.8xy’

2
vay 29 8

3a 12ay
g 2(x—y) -2
3(y—x) 3

Ta cé 2(x—y).3 = 6(x—y); —2.3(y—x) = —6(y—x) =6(x-y)
= 2(x—y).3 :—2.3(y—x)

2(x-y) -2

3(y—x)=?
d) 1-x _ x—1
2-y y-2

Ta cd (’I—x).(y—Z) =—(x—1)(y—2); (2—9).(x—1) = —(x—’l)(y—Z)
= (’I—x).(y—Z) =(2—y).(x—1)

Vay

13



Vay 1-x _ x—1
2-y y-2

Bai 7. Ching minh cdc déng thic sau:
2.2
o) XY 3
7xX°y* 21xy®

Ta céd x*y?.21xy* = 21x%y*; 7x°y* .3 = 21x°y*
= x’y*21xy* =7x°y*.3
2 2
vay S
7x’y" 2xy

x> —9x —x>-3x
18 —6x 6

Ta cé (x3 —9x).6 :6x(x2 —9) =6x(x—3)(x+3)

b)

Va (18—6x)(—x2—3x):—x(x+3).6.(3—x):6x(x+3)(x—3)
= (x3 —9x).6 = (‘I8—6x)(—x2 —3x)

. X>-9x —x*-3x

ay =

18 -6x 6
o 3x(x+1):x(x2+2x+1)

3 X+1

Tacéd 3x(x+1).(x+1):3x(x+1)2; 3.x(x2+2x+1):3x(x+‘l)2

= 3x(x+1).(x+1) =3.x(x2 +2x+‘|)

3x(x+1)  x(x*>+2x+1

oy 40501 201
3 X+1

5+x  25-x?

5-x x?*-10x+25

Tacé (5+x)(x2 —10x+25) = (x+5)(x—5)2

d)

Va (5—x)(25—x2) =(5—x)(5—x)(5+x) :(x+5)(5—x)2 = (x+5)(x—5)2
= (5+x)(x* =10x+25) = (5-x)(25-x)

. 5+x 25— x?
Vay =—
5-x x“-10x+25

14



o) 2x2(x2 +3) 2

x(x2 +3)2 x*+3

Tacéd 2x2(x2 + 3)(x2 + 3) =2x? (x2 +3)2; x(x2 + 3)2 2x = 2x° (x2 + 3)2
=3 2x2(x2 +3)(x2 + 3) = x(x2 + 3)2 2X
Vay 2x2(x2 +3;) . 22x

x(x2 +3) X +3

x*-27  x*-9
x*+3x+9 x+3

Tacé (x*=27)(x+3)=(x-3)(x*+3x+9)(x +3) =(x* = 9)(x* +3x +9)

Va (x* +3x+9).(x*=9) =(x* =9)(x* +3x +9)
= (x* =27)(x+3) =(x* +3x+9).(x*-9)

x*-27  x*-9

Va =
A x> +3x+9 x+3

Bai 8. Chirng minh cdc ddng thirc sau:
2x*+4x  2x

a) =
(x + 2) X+2

Tacé (2x2 +4x)(x+2) =2x(x+2)(x+2)= 2x(x+2)2 ; (x+2)2 2x = 2x(x+2)2
= (2x2 +4x)(x +2) = (x+2)2 2x

2x2+4x: 2x
(x+2)2 X+2

Vay

X+1 x*+4x+3
X+3 xX*+6x+9

Tacé (x+‘l)(x2 +6x+9) = (x+1)(x+3)2

b)

Va (x+3)(x2+4x+3)=(x+3)(x+3)(x+1)=(x+3)2(x+1)
:>(x+1)(x2+6x+9):(x+3)(x2+4x+3)

x+1 x*+4x+3

Véa =
Y Xx+3 x*+6x+9

15



q x=2_ 8—x*
—X x(x2+2x+4)

Tacéd (x—2).x(x2 +2x+4) :x(x3 —8); —x(8—x3) =x(x3 —8)
:>(x—2).x(x2 +2x+4) =—x(8—x3)

X—2 8—x*
—X x(x2+2x+4)

x+y_3x(x+y)2

d 3x 9x2(x+y)

Tacé (x+y)9x*(x+y)=9x (x+y)2; 3x.3x(x+y)2 = 9x2(x+y)2
:>(x+y)9x2(x+y):3x.3x(x+y)2

Vay X+y _ 3x2(x+y)2
3x  9x (x+y)

Bai 9. Dién da thirc thich hop vao chd chdm:

o XI5
2x+10 2

Tacé (3x+15).2=3.2.(x+5)=3.(2x+10)

Vay da thitc cén dién vao chd chdm la 3.

2
b) x—1_x - X

X+1

Tacé (x+1)(x2 —x) =(x+1)x.(x=1)=x(x=1)(x+1)

Vay da thirc cdn dién vao chd chdm & x(x+‘|).
X .

x—-4 x>-16

Ta cé x(x2 —16) = x(x—4)(x+4)

c)

Vay da thirc cdn dién vao chd chdm & x(x +4).
x-1 .

x—3 x*-9

Ta cé (x—1)(x2—9):(x—’l)(x—3)(x+3)

d)

Véy da thitc cén dién vao chd chdm la (x —1)(x +3).

16



Bai 10. Tim da thirc A trong cdc déng thirc sau:
X—2 B

a) = =

X“—4 x+2

Tacd (x—2)(x+2)=(x"-4)1

Vay B=1
x—3 1

b) (x—1).B T X —4x+3

Taco (x—3)(x —4x+3)=(x-3)(x=3)(x—=1) = (x=1)(x-3)
Vay B=(x-3)

Bai 11.

Tacé (x2 +2x+1)x = x(x+1)2; x(x+1)(x+1) =x(x+1)2
:>(x2 +2x+1)x =x(x+1)(x+1)

XX+2x+1 x+1

Nen x(x+‘|) X

(1)

Lai co (x+’|).2x = 2x(x+’|); x(2x+2) =2x(x+’|)
= (x+1).2x = x(2x+2)

Nén x+1:2x+2 2)
X 2x

XX+2x+1_ x+1_ 2x+2

T (1) va (2) ta cé = =
0 @) x(x+‘|) X 2X

Bai 12.
Ta cé (2x+3)(15x —120) = 30x* — 240x + 45x — 360 = 30x* —195x —360

Ve 15(2x2 —13x - 24) = 30x2 —195x — 360
= (2x+3)(15x ~120) = 15(2x* - 13x — 24}

G 2X+3 2x* —13x — 24
15 15x —120
Lai c6 (2x+3)(75x —30) = 150x* —60x + 225x —90 = 150x” +165x —90

Né (1)

Va 15(10x2 +11x —6) —150x> + 165x — 90

17



, 2x+3:10x2+11x—6
15 75x — 30

2x+3  2x*-13x-24 10x>+11x—6
~ 15x-120 75x-30

Né (2)

T (1) va (2) ta cd

Bai 13.
Ta cé x(x—1)(x2 +x+1) = x(x3 —‘I)

o xX3=1 X+ x+1
Nén =
x(x—1) X

(1)

Lai cé x(x—1)(x3 +x° +x) = x(x—‘l).x(x2 +x+1) = xz(x3 —1)

=1 x*+x*+x

Nen x(x—1) X 2

3 2 3 5
Tor (1) var (2), ta g 1 XXl _XaxTax
x(x—’l) X X

Bai 14.
Tacs (2 +xy—y’)(x-y) =(2¥" + 2xy - xy - y*)(x ~y)
= [2x(x+g)—g(x+g)](x—y)
=(x+y)(2x-y)(x-y) =(x* -¢*)(2x-y)
Va (26 =3xy+y)(x+y) = (2¢ —2xy - xy +y* ) (x +y)
= [2x(x—g)—g(x—g)](x+y)
=(x-y)(2x-y)(x+y) =(x*-¢*)(2x-y)
Suy ra (24 +xy—y’)(x —y) =(2x* - 3xy +y*)(x +y)

4 23 +xy—y> _ x+y

2x*=-3xy+y® x-y

Bai1s. A=X "1 (xx 1)
X+1

Tacd 2x-2=0< x =1 (tmdk)

P+1

1+1

Thay x =1 vao phén thirc A, tacé A= 1

Vay véi x=1thi A=1
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2_
Baite. B=X X% (. )
X+1
x=1 ™
Tacé X’ =1 ( )
x=-1 (KTM)
2_
Thay x =1 vao phdn thic B, ta cé B=%=1
+

Vay v&i x=1thi B=1.

X2+3’1 (x = £1) véi [x+1=3.
X j—

Bai17. C=

) x+1=3 X=2 . ~
Tacd ‘x+1‘:3<:> 3<:> (thoa man)

X+1=— X =-4
+ Vi x =2, thay véo C ta duge C= 23 -2
2>-1 3
+ V&i x =-4, thay vao C ta duoc C:Lj?’z_—‘I
(41

Vay vdi x =2 thi C=§,vé’i x =—4 thi C=%.

Bai 18.
a)

X+3 x+3
x—-3 x-3

X+3

Xét =0 Pkxd: x-3#0< x#3

x—3
& x+3=0< x=-3 (thda man)
Vay x=-3
3x—-6
x> +2

b)

Pkxd: x2+2%0 (VXGR)
3x—6:

X% +2

Xét 0 3x-6=0< x=2 (thda man)

Vay x =2
5x%-125
c) —
x“+1
Dkxd: x2+1¢O(VXeR)

19



5x2—125
X241
Vay x =15
x> —4x+4
X’ —4x+5

Tacéd x*—4x+5=(x-2) +120(vxeR)

Xét

0 5x2-125=0 < x* =25 < x = +5 (thda man)

2_
xet XML 6 x? _ax+4-0 (x-2) =0 x =2 (théa man)
X —4x+5
Vay x =2
Bai 19.
(x—‘l)(x+2)
Q) ~———-=
X —4x+3

xet FEUEE2) G by x2—4x+3¢o@(x—3)(x—1)¢o@{”3

x> —4x+3 X #1

<:>(x—1)(x+2):0<:>[x_120 {“1 (KTM)

x+2=0" X=-2 (TM)

Vay x=-2
x> —4
x> +3x-10

x> —4

Xét —————=0. Dkxd: x2+3x—10¢0<:>(x+5)(x—2)¢0<:>{x¢_5

x> +3x-10 X #2

x=2 (KTM)

<:>x2—4:0<:>x2:4c>{
x=-2 (TM)

Vay x = -2
x}+x2—x-1
x> +2x-3

3,02 o
xet XX —x=1_q

X +2x-3
Pkxd: x> +2x-320< x> —x*+x*—x+3x-3%0
<:>xz(x—1)+x(x—‘|)+3(x—1)<:>(x—1)(x2+x+3)¢0<:>x¢‘l

(1) <:>x3+x2—x—1:0<:>xz(x+1)—(x+1):0<:>(x+1)(x2—1):0

20



@{xﬂzo c{x=—1 (TM)

x*=1=0 | x=1 (KTM)
Vay x =-1
Bai 20.
4 7 X+2#0 X# =2
= Bkxd: = 1
x+2 3x+1 3x+1+0 x¢—§
< 4(3x+1)=7(x+2) < 12x+4=7x+14 < 5x =10 < x =2 (théa man)
Vay x =2
2_
b) 1 _ X:-2 Bhkxd: 4x 1¢O<:>X_l
1-2x  4x" -1 1-2x#0 2

<A’ —1=(1-2x)(x +2)

< 4x* —1-(1-2x)(x+2) =0

& (2x=1)(2x +1)+(2x=1)(x+2)=0
& (2x=1)(2x+1+x+2)=0

< (2x—=1)(3x+3) =0

@[2x—1:0 P:% (KTM)

=
Vay x =-1
_ 2 O
c) 4 __ 1 Pkxd: (X )¢ @{X;tz
(x-2)" (x+1) (x+1)° 20 X*-1

<:>4(x2+2x+1)=x2—4x+4
S Ax*+8x+4=x*—4x+4

) 3x=0 x=0
< 3x +12:O<:>3x(x+4):0<:><:> 2N

(thda man)
x+4=0

x=-4

Vay x =0 hodc x=-4
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-3%#0 # 3
d) X2 _ X+ prpe X =X
Xx—3 x+2 x+2=#0 X #—2

<:>(x+2)2 =(x+1)(x—3)
o xP+4x+4=x*-2x-3

&S b6x=-7S X :Z (théda man)

Bai 21.

Ta cé (ac+bx +bc+ax)(2x +y) = [c(a+b)+x(a+b)](2x+y) =(a+b)(c+x)(2x+y)
Va (ay+2bx + by +2ax)(x +¢) = [y(a+b)+2x(a+b)](x+c) =(a+b)(2x+y)(x+c)
(ac +bx +bc +ax)(2x +y) = (ay + 2bx + by + 2ax ) (x +¢)

4 ac +bx +bc +ax X+cC

Y ay+2bx+by+2ax 2x+y

Bai 22. Ching minh déng thire sau:

Tacs (a’-4a’ —a+4)(a-2)=[a*(a-4)-(a-4)|(a-2)=(a*~1)(a-4)(a-2)
V& (a° ~70” +14a-8)(a+1)=(a’ —a’ - 6a” + 6a+8a—8)(a+1)
=[d’(a-1)-6a(a-1)+8(a-1)|(a+1)=(a-1)(a*~6a+8)(a+1)
=(a*-1)(a-2)(a-4)

= (a’ -4’ —a+4)(a-2)=(a’~7a’ +14a-8)(a+1)

a’-4a’—a+4  a+1
a*-7a°+14a-8 a-2

Vay
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BAI 22. TINH CHAT CO BAN CUA PHAN THUC PAI SO
VD 1.1. Rat gon cdc phén thic sau:
-3x%y° A1
6x°y>  2x

5 12xy’z*  6yz’
34x°y’z  17x°

xy+39_y(x+3)_x+3
Xy B Xy X

c)

VD 1.2. Rut gon cdc phdan thic sau:

—3x+3y -3(x-y)
X-y  X-y

a) =-3

XX —4x+4 (X—2)2 _x=2
x*=7x+10  (x-2)(x-5) x-5

g x> +3x-y> -3y :(x—y)(x+y)+3(x—y) _ (x-y)(x+y+3) _X+y+3
x* —y? (x—y)(x+y) (x—y)(x+y) X+y
VD 1.3.

V&i x <0 thi x—1<0, do dé ‘x‘:—x va ‘x—1‘=1—x.

Tacd

:‘x—1‘+‘x‘+x: T-X—Xx+X _ 1— x —(x—1) 1 1

3 —4x+1  3x*-3x-x+1 (3x-1)(x-1) (3x-1)(x-1) (3x-1) 1-3«x

VD 2.1.
Q) A=—2F2 6=
X“+2x +1
2(x+1
Tacé A= X¥2 ( )— 2

X24+2x+1 (x+‘|)2 Cx+1

Thay x =1 vao A, ta duoc A:%:1
+

Vay véi x=1thi A=1.

3x? +3x

x% =1

b) B= vOi x =-2
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TocéB=3X22+3X: 3x(x+1) _ 3
=1 (x=1)(x+1)  x-1

3.(-2) ,

2.1

Thay x =-2 vao A, ta duwoc B=

Vay véi x =-2 thi B=2.
VD 2.2.

3,42
Q) M= XX 20X i x=98

x® —4x

Ta cé M_x3+x2—6x _X(X2+X—6)_x(x+3)(x—2)_x+3
X3 -4ax x(x2—4) _x(x—2)(x+2)_x+2

98+3 101
98+2 100

Thay x =98 vao M, ta dugc M =

Vay v&i x =98 thi M=E
100

4. 4
by M=XY~XY

v3i x—l'y—3
x>+ xy+y’ 3

2 2

Taco M= XY=xY° =Xy(x_y)(x g+ y)
X2+X 2 2 2
y+y X +Xy+y

=xy(x-y)

Thay x=l;y:3 vao M, ta duoc M:1.3. 1—3 :—§.
3 3 3 9

1 -8
Vay védi x=—; y=3 th M=—.
Ay 3 y 5

VD 3.1.

. 9x -6 3(3x-2) 3(3x-2) 3
Tacéd A= = - —
3x2+3x—(2x+2) 3x(x+1)—2(x+1) (x+1)(3x—2) X +1

g 3 -3x+3_ 3(¢-x+1) 3
_2X _ -
x* +1 (x+1)(x2—x+’|) X +1

Vay A = B.
VD 3.2.

Tacé C=y2+5y+6=(y+2)(y+3)=y+3
3y+6 3(y+2) 3
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b 2 +5y=3 2y -y+6y-3_y(2y-1)+3(2y-1) (-1)(y+3) y+3

6y -3 3(2y-1) 3(2y-1) o 3(2y-1) 3
Véay C =D.
VD 3.3.
6b>-9b 3b
a) =—
4b*-9 A
. (47-9)3b (2b-3)(2b+3)3b
Tacéd A= = =2b+3
6b” —9b 3b(2b-3)
Vay A=2b+3
2 2
o) X +2xy—-y _ 2A :
X+y y —Xx
Tacs A— (—xz +2Xy_y2)(y2_x2) _ _(X_y)2(y_x)(g+x) :(x—y)3
X+y X+y
Vay A=(x—y)3
VD 3.4.

Do A=12x*+9x = 3x(4x +3)

Ax+3  (4x+3).3x  12x% +9x

Nén tacd B = > = =—
x? -5 (x2_5)3x 3x°® —15x

VD 4.1.
X2 — 2

A T g (ay—an)

v ao_ X=y_ (x=y)x+y) —(x-y)
T A (X+y)(Gy—ClX) (X+y).Cl.(y—X) G(X—y) a

Vay gid tri biéu thirc A khéng phu thudc vao bién x,y.

_ 2ax —2x -3y +3ay

b) B=
dax + 6x +9y +6ay

Tacé B:2ax—2x—3y+3ay ~ 2X(a—1)—3y(1—a) ~ (a—1)(2x+3y) _a-1

dax +6x+9y+6ay 2a(2x+3y)+3(2x+3y) (2x+3y)(2a+3) 2a+3

Vay gid tri bi€éu thirc B khéng phu thudc véo bién x,y.
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VD 4.2.
9x2—1+3xy—3x+2y—2

Tacé D=
1-3x y—1
__(3x—‘|)(3x+‘|)+y(3x+2y)—(3x+29)
3x-1 y-—1
D:_(3x+1)+(3x+2y)(y—’l)
y-1

D=-3x-1+3x+2y=2y-1
Vay gid tri bi€u thirc D khéng phu thudc vao bién x.
VD 5.1.

a) 2 va >
3xy* 6x°y’
MTC: 6x°y*
Ta c6 2 22 4x 5 59 5y

3xy* 3xy*.2x - 6x%y* " 6x°y° - 6xy’y  6x%y*
4 R 3
va
x> —25 4x —-20

_ 4 3 3
x*-25 (x-5)(x+5) 4x-20 4(x-5)

b)

Tacd

MTC: 4(x-5)(x+5)

4 4 B 4.4 _ 16
x*-25 (x-5)(x+5) (x-5)(x+5).4 4(x-5)(x+5)
3 3 3(x+5)
4x-20 4(x-5) 4(x-5)(x+5)
Q) 5x va X+1
x’—4 x> —4x+4
. Sx 5x x+1 X+1
Tacé =

x*—4 (x—2)(x+2); x*—4x+4 =(X_2)2

MTC: (x - 2)2 (x + 2)
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5x 5x 5x(x —2) 5x

=4 (x=2)(x+2) (x-2)(x+2)(x-2) (x—2)2(x+2)

x+1  x+1 (X+1)(X+2)

X —dx+4 (x-2)  (x-2)(x+2)

VD 5.2. Quy déng mdu thirc cdc phan thic sau:

X 1 . 1
a) : va
x+3 3-x x> -9
Tacd ! = !

x*=9  (x-3)(x+3)

MTC: (x-3)(x+3)

x  ox(x=3) 1 -3
x+3_(x+3)(x—3)'3—x_x—3_(x—3)(x+3)
b) ! : 2 va 3
3x—-12 3x+12 16 — x?
, 1 2 2 . 3 -3 -3
Ta cd

3x-12 3(x—4) 3x+12 3(x+4)  16-x x-16 (x-4)(x+4)
MTC: 3(x—4)(x+4)

1 1 x+4

3x—12 3(x-4) 3(x-4)(x+4)

2 2 2(x—4)

3x+12 3(x+4) 3(x—4)(x+4)’

3 -3 -3 -9

16-x x-16 (x-4)(x+4) 3(x—4)(x+4)

1 2 . 3
: va
x3+1 x+1 x> —x+1

c)
MTC: x° +1:(x+’l)(x2—x+1)

1 1 2 2¥ex+1) 3 3(x+0)

x* +1 (x+1)(x2—x+1)' X+1 _(x+1)(x2—x+1)' x> —x+1 _(xz—x+1)(x+‘|)
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VD 5.3.
3x+6  5x . 1-x

al x2—4" x?-2x v x> —3x+2
Tqcg 3X+6 3(x+2) 3 5x 5%
acé =—= = P — = :
X -4 (x—2)(x+2) X—2 x°—2x x(x—2)
1-x _ —(x=1
x2—3x+2_(x—1)(x—2)_x—2
MTC: x(x-2)
3x+6 _ 3(x+2) 3 3x
x2—4_(x—2 x+2)_x—2_x(x—2)
1-x _ —(x=1) 4  x
x2—3x+2_(x—1)(x—2)_x—2_x(x—2)
1T 1 2
o) X2 +xy xy-y? ve y>—x°
, 1 1 1 1 . 2 -2
Ta cd = = va =

2

X +xy_x(x+y);xy—yz_y(x—y) y’=x>  (x-y)(x+y)

MTC: xy(x —y)(x + y)

11 ylxmy) 11 x(x+y)
*+xy  x(x+y) xy(x-y)(x+y) xy-y* y(x-y) xy(x-y)(x+y)
2 _ -2 _ —2xy
y'—x* (x-y)(x+y) xy(x-y)(x+y)
VD 6.1.
A= 3 E)kxd:2x—‘I;ztO<:>x;«tl
2x —1 2
bé A nguyén thi 1 nguyén, 1 nguyén khi 3: (2x—’|)

Hay 2x -1eU(3) hay 2x-1e {—3;—1;1;3}
Ta cé bdng sau:

2x -1 -3 -1 1 3

X -1 0 1 2
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Két hop vdi diéu kién ta duoc x {—1;0;1; 2}

Vay x e {—1;0;1;2} thi A nguyén.

VD 6.2.
2
Bzkaxd:x+2¢O<:>x¢—2
X+2
2 X(x+2)+6
Taco po X r2x+6 _x(x+2)+6 6
X+2 X+2 X+2

Dé& B nguyén thi nguyén, 6 5 nguyén khi 6 : (x+2) hay x+2eU(6)
X+

X+2
Hay x+2¢ {i‘l;iZ; i3;i6}
Ta cé bdng sau:
X+2 -6 -3 -2 -1 1 2 3 6
X -8 -5 -4 -3 -1 0 1 4

Két hop vdi diéu kién ta duoc x e {—8; —5;—4;—3;—1;0;1;4}
Vay x e {—8;—5;—4;—3;—1;0;1;4} thi B nguyén

VD 7.1.

1

a) A=
x*+3

Pkxd: x*> +3 0 (luén dung vé&i moi x)
Vi x>0 (Vx eR)
< x*+323 (VxeR)

1

> <
X“+3

e

(Vx € R)

w| =

@AS% (VXER)

Déu “=" xdy ra < x> =0 < x =0 (thda man)
Vay gid tri I&n nhat cta A :% < x=0

~ 12
CAX2 120+ 11

12 _ 12 _ 12
AX2+12x+M AxP+12x+9+2 (2x+3) +2

b) B

Tacd B=
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Pkxd: (2x+3)° +220 (VxeR)
Vi (2x+3) 20 (vx eR)
o (2x+3) +222(VxeR)

o1 en)
(2x+3) +2 2
12

<:>BS6(VX€R)

Ddau "=" xay ra (2x + 3)2 =0 2x+3=0cx= —g (thda man)

Vay gid tri lén nhat clla A=6 < x = _3

VD 7.2. Tim gid tri nhé nhét clia cdc biéu thirc sau:
3
—x* -4
Pkxd: —x* -4 #0 < x* +4 %0 (ludn dung véi moi x)
Vi x>0 (VxeR)

a) A=

@—X2SO(VXER)

o -x*-4<-4 (VXER)

= 21_42_71(VX€R)
o722 (VxeR)
-3

Ddu “="xay ra < x> =0 < x =0 (thda mdn)
Vay gid tri nhé nhdt cla A = _4—3 < x=0

2
x> +2x-4

2 ~ 2 ~ 2
X2 4+2x—4 _—x2+2x—’|—3__(x_1)2_3

b) B=

Tacdéd B=
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Bkxd: —(x—1)2 -320& (x—1)2 +3#0 (luébn dung v&i moi x)

Ddau "=" xay ra <:>(x—1)2 =0 x-1=0< x =1 (thda man)

Vay gid tri nhé nhdt cla A = _?2 S x=1

IV. BAI TAP LUYEN TAP

Bai 1.
25x2y(x+1)3 ~ 5x(x+1)2
30xy(x+1) - 6
60xy(3x-2)° —4(3x-2)
45xy2(2—3x) - 3y
g x2 = 2x ~ x(x—2) B x(x—2) o

x3—4x_x(x2—4)_x(x—2)(x+2)_x+2

12 -3x :3(4—X):—3(x—4): _3

x> —8x+16 (x—4)2 (x—4)2 x—4
Bai 2.

22 -2xy 2x(x—y) 2x(x—y) 2x
X2 +X—Xy-y x(x+1) y(x+1) ( )(x+1) X+1
y(2x-x)(y+2) ye(2-x)(y+2)
x(2y+y )( 2) xy(2+y)(x- 2)
Bai 3.

b)
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x*—4x —x(x—4) =X
16—x2_(x—4)(x+4)_x+4

a)

2x-6y  2(x-3y) 2

°) x2-9y® (x=3y)(x+3y) X+ 3y

c X+2xy+y° -1 (x+y)2—1 C(x+y-1)(x+y+1)  x+y-1

X2 +2x +1-y? (x+1)2—y2 S (x—y+)(x+y+1) x—y+1

g voxt  (xoy)(xry) ~(x+y)
39,2 2 3 3 - 2
x°—=3xy+3xy° -y (x—g) (x—y)
. 3‘x—’|‘+5‘x—3‘ .
Bai4. A=— voi 1<x<3
x°—12x+ 36

Do 1<x<3 nén x—-1>0 va x-3<0

Tacd A:3(X—1)+5(3—X):3x—3+‘|5—5x: 12-2x _2(x-6) -2

x* —12x +36 (x—6)2 (x—6)2 (x—6)2 x-6
Bai 5.
2 3x+6
a) =
2x-3 2X*+x-6
Tacéd
yp__3X+6  _ 3(x+2) 3(x+2) o 3(x+2) 3y

T2 +x—6 20 +4x—3x—6 2x(x+2)-3(x+2) (x+2)(2x-3) 2x-3
= VP =VT (dpcm)

2 2x% + 6x
b) —2——
Xx+4 xX*+7x*+12x
2 2x(x+3 2x(x+3
Tacovpo 2X+6x _ 2x(x+3) | xA(x+3) 2 .,

X +7x2+12x x(x2+7x+12)_x(x+3)(x+4)_x+4 B
= VP =VT (dpcm)
Bai 6.

X2 +2x+1  x+1

3x*+3x* 3x?

2
e2x+1  (X+1) x4t
3x% +3x? 3x2(x+‘l) 3x2
= VP =VT (dpcm)

Taco VI = VP
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(x+c|)2—4x2 _a-x

a’+9x* +6ax a+3x

2 2
Ta cé VT = (x+a) —4x :(x+a—2x)(x+a+2x):(a—x)(a+3x): a-X _yp
a’ +9x* + 6ax (a+3x)2 (a+3x)2 2 3x

= VP =VT (dpcm)

Bai 7.
a) A 2x° +4x°
x-2  x*-4
Tacs A _ : A:(X—Z)(22X3+4X2):(x—2).2x2.(x+2):2)(2
X-2 x"—-4 X" -4 (x—2)(x+2)
Vay A=2x?
b) x*+8  2x°+16x
2x-1 A
" (2 +16x)(2x-1) _2x(’ +28)(2x—’|) (221

x> +8 x°+8
Vay A=2x(2x-1)

Bai 8.
2 —12x+3 34 -ax+1)  (2x=1) k1 —(1-2¢) _1-2«

19 lox—3)(5-x) 3(2xN(5-x) (x-1(5-x) 5-x  5x x5
Vay da thirc cdn tim 1 1-2x
X—5

. 23 +3xy+y> 1
8ai 9. 2 + Xy -2xy> —-y°  x—-y
Ta et VT < 2 +3xy+y> 2 +2xy+xy+y’ _2x(x+y)+y(x+y)

_2x3+x2y—2xy2—y3_x2(2x+y)—y2(2x+y)_ (2x+g)(x2—y2)
yro XU (2x+y) o xvy 1

(2x+y)(x2—y2) (x—y)(x+y) x-y
= VP =VT (dpcm)

Bai 10.
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o 3x*-2x
9x* —12x + 4
3x?-2x  x(3x-2)  «x
x> —12x +4 (3x—2)2 3x -2

Q) tai x=-8

Tacd A=

Thay x =-8 vdo A, ta dugc A= 3 — —

Vay vdi x =-8 thi A:i,
13

b) B=—0 796 4 4 - 1001
a’+6a" —-a-6
Ta co B = a’+7a+6 _ a’+a+6a+6
a’+6a’—-a-6 a(az—1)+6(az—1)
<:>B:a(<:1+1)+6(<:1+1): (a+1)(a+6) 1

(02—1)(a+6) (a=1)(a+1)(a+6) a-1
1 1

Thay a =1001 vao B, ta duogc B =

1001-1_ 1000
Vay vd&i a =1001 thi B:L.
1000
Bai 11. Tinh gid tri cla cdc phén thirc sau:
2_ —
q)A=5725—§tqnw—1=o
X +2x+1
2_9Jx— x—=3)(x+1 -
Tacd A:X2 2 3:( )( 5 ):X 3Dkxd:x+1¢0c>x:—1
X" +2x+1 (x+1) x+1
V&i 3x—1:0<:>x:%(thoomcn)
1.5 _8
Thay x =— vao A, ta duoc A:?;— 73——2
i+’| _
3 3

Vay v&i x=% thi A=-2

b) B:X—z

; tai x>-4=0
Xx°—-5x+6
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X—2 X—2

Tacéd B= NN :(x—Z)(x—3) bkxd: x¢{2;3}
X—2 1
P 9 x3
Véi x?—4-0e| X2 (KTM)
x==2 (TM)

Thay x =-2 vao B, ta duoc B:sz
-2-3 5

Vay vdi x =-2 thi Bz_g1

Bai 12.

_(x+a)2—x2
a) A= 2x+a
A_(x+a)2—x2_(x+a—x)(x+a+x)_a(2x+a)_
B 2x+a B 2x+a ~ 2x+a -4

Vay gid tri biéu thirc A khdng phu thudc vao bién x.
x’—a axy+ax—ay-a
X+1 y+1

b) B=2

B axz—a_axy+ax—ay—a _G(X2—1)_ax(y+1)—a(y+1) _a(x—1)(x+1)_(y+1)(ax—a)
ox+1 y+1 X +1 y+1 N X+1 y+1

B=a(x—1)—(ax—a):ax—a—ax+a:0

Vay gid tri bi€éu thirc B khéng phu thudc vao bién x,y.

Bai 13.
a) ! va !
6x°y 4x%y°
MTC: 12x°y°
T 2xy  2xy . 1 3 3
6x%y 6x°y2xy 12x°y* " 4x’y?  4x*y*3  12x°y?
1 R 2
2 va 2
X" =2x+1 X"+ X
Tacéd ! 1 .2 __ 2

x2—2x+1:(x_1)2' X +x x(x+1)
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MTC: x(x + 1)(x - 1)2

(R x(x+1) 2 2 2(x—1)2
X =241 (x=1) x(x+1)(x=1)" X Hx 0 x(x+1) x(x41)(x=1)’
3 . X-2

c)

va —
2x+6 X +6x+9

Tq cé 3 3 . x-2  x-2

2x+6  2(x+3)’ X +6x+9  (x+3)

MTC: (x +3)’

3 3 3(x+3)  x-2 . _2(x—2)

2x+6:2(x+3)_2(x+3)2' X +6x+9  (x+3) 2(x+3)

1 va 1
x> +8x+15 x> +6Xx+9

1 1T 1
x> +8x+15  (x+3)(x+5) x2+6x+9_(x+3)2

Tacd

MTC: (x+3)° (x+5)

1 1 X+3 1 1 X+5

x2+8x+15=(x+3)(x+5) (X+3)2(X+5);x2+6x+9:(x+3)2 (X+3)2(X+5)
Bai 14.
5 4 7
; va
2x-4'3x-9  50-25x
5 4 4 71 7
2x-4  2(x-2)"3x-9 3(x-3)' 50-25x 25(2-x)

a)

Tacd

MTC: 150(x —2)(x —3)

5 5  375(x-3)
2x-4  2(x-2) 150(x-2)(x-3)

4 4 200(x—2)
3x-9 3(x-3) 150(x-2)(x-3)
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7 7 16(x-3)  -42(x-3)
50-25x  25(2-x) 150(x-2)(x-3) 150(x -2)(x-3)

1 X . 1

: va
2x+4 2x—4 4-—x?

1 ox . ox 1 -1
2x+4_2(x+2)' 2x—4_2(x—2)' 4-x° _(x—2)(x+2)

b)

Tacod

MTC: 2(x - 2)(x + 2)

(. _ x ox_ x(x+2)
2x+4 2(x+2) 2(x- )(x+2) 2x-4 2(x-2) 2(x-2)(x+2)
A | A | . 22

24— (x=2)(x+2) 2(x=2)(x+2) 2(x-2)(x+2)

Q) x . 2 va X+2
x3+1'x(x+‘|) X2 —x+1

Tacé X __ X
x*+1 (x+1)(x2—x+1)

MTC: x(x +1)(x2 —x+1)

X X X2

x° +1 _(x+1)(x2—x+1) B x(x+1)(x2—x+1)

2 2(x2—x+’l)

x(x+1) x(x+1)(x2 —x+1)

x+2 (x+2)x.(x+1) x(x+1)(x+2)
X2—X+’|_x(x+‘|)( 2—x+‘|) (x+‘|)(x2—x+‘l)
Bai 15.

X—y ) X+y 1

; va
2x> —Axy+2y° 2x° +4xy+2y° y>—x°

Ta cé X—y __X-y 1T X+y __x+ty 1

2x% — 4xy +2y? 2(x—y)2 2(x—y)'2x2+4xy+2yz_2()(+y)2 2(x+y)
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1 -1 -1

y-x> Xy’ :(x—y)(x+y)

MTC: 2(x —y)(x + y)

X—y . X-y 1 X+y

¢ -4xy+2y" o(x-y) 2(x-y) 2(x-y)(x+y)

X+y . X+y 1 X—y

22+ 4xy + 2y 2(x+y)2 S 2(x+y) 2(x-y)(x+y)

T a2
v-xt x-y* (x—y)(x+y) - 2(x—y)(x+y)
b) L vé !

(R s o e Rl ey
Tacé ! = 1 1 = -

(c—b)(c—a) (b—c)(a—c); (b—a)(a—c) - (a—b)(a—c)

MTC: (a—b)(a —c)(b—c)

1 a-c
(a=b)(b=c) (a-b)(a-c)(b-c)

1 3 1 3 a-b
(e s o ey e oy

1 a1 ~(b—c) ~ c—b
boallec) @e-e) @ la-ob-g [ bfa—c)o-d
Bai 16.
a) A= x25+1 Pkxd: x> +1#0 (ludn dung Vx)
D& A nguyén thi N nguyén, N nguyén khi 55(x2+1)

Hay x> +1eU(5) hay x*+1¢e {—5;—1;1;5}
Ma x*+121(Vx e R) nén x*+1e{1;5}
o x? 6{0;4}

< x e{-2,0;2}
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Két hop vdi diéu kién ta duoc x {—2;0;2}
Vay x e {—2;0;2} thi A nguyén.

b) B=——'— Pkxd: x* —x+120 (lusn dung Vx)
X°—=x+1

D& B nguyén thi % nguyén, # nguyén khi 7 : (x2 —x+1)
X —=x+1 X —x+1
Hay x> —x+1eU(7) hay x> —x+1¢€ {—7;—1;1;7}

2
M xz—x+1=(x—1j + ZE(VXER) nén x2—x+’le{’l;7}
2 4

Mlw

Né&u x2—x+1=‘|<:>x2—x:0<:>{x ] (thda man)

, =3
NEU X°—x+1=7 < x> —x-6=0c (x-3)(x+2) =0 = | © (thda man)

2

X=-

Véy x €{-2;0;1;3} thi B nguyén.
Bai 17.
2x° +5x* —5x+5
- 2x —1
2x* = x2 +6x* —3x—-2x+1+4
2x —1
x*(2x=1)+3x(2x-1)—(2x - 1) +4
2x —1

B Pkxd: 2x—1¢0<:>x¢%

Tacdéd B=

B=x"+3x-1+

2x —1

PE& B nguyén thi

nguyén,
2x -1 s 2x —1

Hay 2x —-1eU(4) hay 2x-1e {i‘l;i2;i4}

nguyén khi 4 (2x-1)

Ta cé bdng sau:

2x —1 -4 -2 -1 1 2 4
3 | 3 >
X 2 |2 O 1 2 2

Ma x € Z va két hop diéu kién ta duogc x e {0;1}

Vay x e {0;1} thi B nguyén.
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3

B&ai18. M=———
2x2 +2x+3
TocéM:2232 3: 23 = 31 5: 32
X X 2(x +X)+3 2| X ax+—|+> ofys 1] L2
4 2 2 2

2
Bkxd: 2(x+%} +§¢O (luén dung véi moi x)

(oY
Vi (x+§J ZO(VER)

2
Ddau "=" xay ra <:>(x+%} =O<:>x+%=0<:>x=—% (thda man)

Vay gid tri I&n nhat cla M = % S X = —%.

Bai 19.
1
QA=—
) —x2+2x-2
1 1 1

Taco A= = )
aco —x2 +2x —2 _(x2—2x+1)—1 —(x—1)2—1

Bkxd: —(x—1)2 -1#0 & (x—1)2 +1#0 (luébn dung v&i moi x)

Vi (x-1) 20 (VeR)
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© Az-1(VeR)
Ddau "=" xay ra <:>(x—1)2 =0 x-1=0< x =1 (thda man)

Vay gid tri nhé nhédt cla A=-1< x=1.

2
—Ax* +8x -5

2 B 2 ~ 2
—4x*+8x-5 —4(x2—2x+1)—1 - —4(x—1)2—'|

b) B=

Tacd B=

Bkxd: ~4(x 1) 120 < 4(x 1) +1%0 (ludn ding v&i moi x)
Vi (x-1) 20(VeR)
2
<

< -4(x-1) <0 (VeR)

= -4(x-1) ~1< 1 (VeR)

1
&————>-1(VeR
~4(x-1)" -1 (V<)
c%z—z(VER)
~4(x-1) -1

<B>-2(VeR)
Ddau "=" xay ra <:>(x—1)2 =0 x-1=0< x =1 (thda man)

Vay gid tri nhé nhét clla B=-2 < x=1.
Bai 20. Tim gid tri I&n nhat va gid tri nhd nhat cla phén thitc M = 2>7(2_+1§X
Pkxd: x> +9 #0 (ludn dung véi moi x)
27 -12x  Ax* +36-4x*—-12x-9
219 x> +9

Tacéd M=

4(x2 +9) —(4x2 +12x + 9)

x> +9
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4(x*+9)—(2x+3)

M= x*+9
M=4_(2x2+3)2
x°+9

Vi x2+9>0 (VxeR); (2x+3) 20(vxeR)
(2x+3)’
x> +9
(2x+3

2
<:>—X2—+9)SO (VXE]R)

= >0 (VxeR)

2
@4—%34 (vxeR)
X+

©M<4 (VxeR)

Vay gid tri I&n nhat cta M =4 khi x=—%

o e p o2 —12X X 12x+36-x2-9 (x-6) —(x*+9) :(x—6)2 p
x*+9 x+9 x*+9 x+9

Vi x?+9>0 (VxeR); (x-6) 20 (VxeR)

:MZO (VXG]R)

2
@%—12—1 (Vx eR)

<B2-1(VxeR)

Ddau "=" xay ra <:>(x—6)2 =0 x-6=0< x =6 (thda man)
Vay gid tri nhé nhdt clla B=-1< x=6
(b—c)3+(c—a)3+(a—b)3

Bai 21. Rut gon phdan thic sau: M = = (b—c)+b2 (c—a)+c2(a—b)'

Xét tir s6:

(b—c)3+(c—a)3 +(a—b)3 =b®-3b%*+3bc?-c® +c® —3c%a+3ca® —a® +a® - 3a%b + 3ab® - b*
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=-3b’c +3bc? - 3c’a + 3ca’ — 3a’b + 3ab’

=-3bc(b-c)+3a(b’~c*)-3a’(b—c)

= (b-c)(-3bc +3ab + 3ac - 3a°)
=-3(b-c)(bc-ab-ac+a’)
--3(b-c)[c(b-a)-a(b-a)]
=-3(b-c)(b-a)(c-a)

=3(b-c)(a-b)(c-a)

Xét mu: a2(b—c)+b2(c—a)+c2(a—b)

alb?~<

=az(b—c)+b2c—b2a+cza—c2b

o’ (b—c)+bc(b—c)-af
—a*(b-c)+bc(b-c)-a(b—c)(b+c)
b—c)[a*+bc-a(b-c)]
) |
b-c)(a—c)(a-b)
g 3b=c)(a-b)(c=a)

(b—c (a—c)(a—b)

=(
=(b
-

(a +bc—ab+ac
(

Bai 22
DdtX:gzzzk;ﬁO:x:ak;y:bk;z:ck
a b c¢
(a2k2 + b + c2k2)(a2 +b+ cz)
Tacéd M= >
(a.ak +b.bk + c.ck)

k2(a2 +b? +c2)(02 +b? +c2)
(P + b2+ k)

V kZ(a2 +b? +c:2)2

=1

k2(02 +b’ +c2)2
Bai 23.
Tacé ax+by+cz:O<:>(ax+by+cz)2 =0

< a’x? +b’y’ + ¢’z +2(axby + axcz +bycz) = 0
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& a’x? + b’y? + 2% = -2(axby + axcz + bycz) (1)

Xét mau:

bc(y—z)2 +CIC(X—Z)2 +ab(x —y)2 = bc(y2 —2gz+22)+ac(x2 —2xz+22)+ab(x2 - 2xy +y2)
= bc(y—z)2 +clc(x—z)2 +ab(x —y)2

= bey® —2bcyz + becz® +acx’® — 2acxz + acz® + abx® — 2abxy + aby®

= bc(y —2)2 +ac(x - 2)2 + ab(x —y)2

= bey® +bez” +acx® +acz® + abx® +aby’ — 2(bcyz + dcxz +abxy) (2)
Thay (1) véo (2) ta dwgc méu béng

bcy® + bcz® + acx® + acz® +abx® + aby® + a’x” + b’y® + ¢*z°

= (bc:y2 +acx’ + czz2) + (bcz2 +abx’ + bzyz)+ (acz2 +aby® + azx2)

= c(by2 +ax’ +czz)+b(cz2 +ax’? +byz)+a(cz2 +by? +ax2)

= (cz2 +by? +ax2)(a+b+c)

ax® + by? +cz* 1

Vay N = = .
& (czz+by2+ax2)(a+b+c) a+b+c
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BAI 23. PHEP CONG VA PHEP TRU PHAN THU'C PAI SO
VD 1.1. Thuc hién phép tinh:

o X4, 710-8x x-4-10-8x -7x-14 _ ~7(x+2) —x-2

14 14 14 14 14 2
o) 7x -2 . 2-8xy 7x-2+2-8xy 7x-8xy x(7—8y) _7-8y
24xy  24xy 24xy 24xy 24xy 24y

a 3x—y+6x+4y _3x-y+6x+4y  9x+3y _3(3X+y)
3x+y 3x+y 3x+y 3x+y 3x+y

q 3xy—4+7—12x+4x—3:3xy—4+7—’|2x+4x—3:3xy—8x:X(3y—8):8—3y
-25xy -25xy —25xy —25xy —25xy —25xy 25y
VD 1.2. Thuc hién phép tinh:
q 3 +2x—2= 3 _2x—2=3—2x+2=5—2x=1
5-2x 2x-5 5-2x 5-2x 5-2x 5-2x
2x 2ax+3x _2ax 2ax+3x 2ax-2ax-3x -3x —X

b) —+ - =—

3 -3a 3a 3a 3a 3a a
b)

5 7-2x_ 5 7-2x _5(x-2)+7-2x_ 5x-10+7-2x __ 3x-3
X+2 xX2—4 x+2 (x—2)(x+2)_ (x—2)(x+2) - (x—2)(x+2) _(x—Z)(x+2)
g5 x5 5 2x-5 5(x-1) (2x-5)x

Xix 2¢-2 x(x+1) 2(x-1)(x+1)  2x(x=1)(x+1)  2x(x—1)(x+1)
_5x-5+2x*-5x  2x*-5

- 2x(x—1)(x+‘|) _2x(x—‘l)(x+‘|)

VD 1.3. Thuc hién phép tinh:

a)

x2+2xy+3y2—xy+2y2—3xy B x2+2xy_3y2—xy+292—3xy

X—y y—x X—y X—y X—y X—y
_x*+2xy-3y* +xy+2y° - 3xy
X—y
2_y? Ix—y)(x+
N
X—-y X-y
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b)

X2+ 2x 2x 1 X2 + 2x 2x 1 X2+ 2x(x+1)+x* = x+1
+ = + + =
X*+1 X —x+1 x+1 (x+1)(x2—x+‘|) X2 —x+1 x+1 (x+1)(x2—x+1)
:x2+2x+2x2+2x+x2—x+1: 4x% +3x+1
(x+1)(x2—x+1) (x+1)(x2—x+1)
c)i+_—2 “3x*+xy-x _ 3x° —2x(y—1) —3x% +xy —x

y—1 x x*(y-1) _xz(y—1)+ xz(y—1)+ x*(y-1)
3P -2y +2x—3x°+XY—-X _ X—-XYy _ x(1—y) -1
- x*(y-1) _xz(y—1)_x2(y—1)_x
1 22-7x 5
+ +

9x—-18 72-18x> 12x+24
_ 1 N 22-7x N 5

9(x-2) 18(4-x") 12(x+2)
1 2-7x 5

9(x-2) 18(x’-4) 12(x+2)

1 22-7x 5
T9(x-2) 18(x-2)(x+2) 12(x+2)

4(x+2) 2(22-7x) 15(x-2)
T36(x-2)(x+2) 36(x-2)(x+2)  36(x—2)(x+2)
_ 4x+8-44+14x +15x -30
o 36(x-2)(x+2)

. 33%x-66 _ 33(x-2) 1

C36(x-2)(x+2) 36(x-2)(x+2) 12(x+2)

VD 2.1. Thuc hién phép tinh:

o 269)(x-y) -2y 2(X =)+ 2" 22242y 24
X X X

= 2Xx
X X
b) 4x-1 7x-1_ 4x-1-7x+1_ -3x _—_1

3%y 3x%y 3x%y T 3x%y xy

Q) 3x+1_2x—3_3x+1—2x+3_x+4
X+Yy X+y X+y X+y

4 Y X=Xy +x2—1_xy+x2—’l
2X-Yy y—-2x 2x-y 2x-—y 2x—y
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VD 2.2. Thuc hién phép tinh:
a) 5¢°—y* 3x-2y _ 5¢° —y*  3x’-2xy _ 5x* —y®> —3x* + 2xy :2x2+2xy—y2
Xy y Xy Xy Xy Xy
x+3 1 X +3 1 X(x+3)=x+1 x?13x-x+1

O T T ) 1) x (A xr ) x(x 1) ()

X* +2x +1 (X+1)2 X+1

“x(x=N(x+1) x(x=1)(x+1) x(x=1)

c)

X+9y 3y X+9y 3y

-9y X +3xy (x—3y)(x+3y) - x(x+3y)
x(x+9y)-3y(x-3y) x>+ 9xy-3xy+ 9y’
- x(x—3g)(x+3y) - x(x—3y)(x+3y)

_ xP+6xy+9y° (x+39)2 _ X+3y
_x(x—3y)(x+3g)_x(x—3y)(x+3y)_x(x—3y)
3 x—6 3 x-6 _3x-x+6_ 2x+6 _ 2(x+3) 1

x

2X+6 2x°+6x 2(x+3)_2x(x+3) - 2x(x+3) B 2x(x+3) B 2x(x+3)
VD 2.3. Thuc hién phép tinh:
1 4 10x+8 1 4 10x+8

V2 2 94 T 3x-2 3x+2 (3x-2)(3x+2)
3x+2-4(3x-2)+10x-8 3x+2-12x+8+10x-8 _ X +2
0 (3x=2)(3x+2)  (3x-2)(3x+2)  (3x-2)(3x+2)
o) 4x*-3x+5 1-2x 6 = 4x*-3x+5  1-2x 6

x> =1 X2+ x+1 x—1_(x_1)(x2+x+1) X +x+1 x—1

) 4% =3x+5—(1-2x)(x = 1) =6(x* + x +1)
- (x—’l)(x2+x+’|)
_ 4x* —=3Xx+5-x+1+2x* —2x—6x>—6Xx—6
(x—1)(x2 +x+1)
_ —12x
(x—1)(x2 +x+1)

VD 3.1.
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a)Tacé P= X +2(X_1)+ X2+2 (x#0;x =-1)
x+1 X X“+x
“pe x? +2(X—1)+ X +2

X +1 X x(x+1)

@P:x3+2(x—‘|)(x+1)+x+2
x(x+1)

_x3+2(x2—‘|)+x+2

<P= x(x+‘|)

XCH+2x2 =2+ x+2
<P =
x(x+1)

@P:M
x(x+‘|)
x(x2+2x+1)

<P= x(x+‘|)

x(x+1)2

eP= x(x+1)

<SP=x+1

Vay P=x+1

b) Thay x =1 (tmdk) vao P, ta dugc P=1+1=2

Vay v&i x=1thi P=2.

VD 3.2.

X+2 x—5 50-5x
+ + (

2(x+5)  x  2x(x+5)

Tacé P= x¢—5;x¢0)

x>+2x  2(x-5)(x+5) 50-5x
= + +
2x(x+5) 2x(x+5) 2x(x+5)

 xX®+2x+2x*—50+50-5x _ 3x*-3x _ 3(x-1)

i 2x(x+5) ~2x(x+5)  2(x+5)

11 3'(151_1j 32 B 185 1
Thay x =— vdo P, ta duoc P = —_ > _>5_1© > __
5 1 36 72 5 72 4

2| —+5| 22— —

5 5 5
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Vay v&i x=E thi P=l.
5 4

VD 4.1.

,x2—x+2_ a ., b L.
(x—1)3 (x—1)3 (x—1)2 x—1

)(2_x+2_a+b(x—‘|)+c(x—‘|)2

o e

x2—x+2 a+bx—-b+cx*—2cx+c
= 3 = 3

(x—1) (x—1)

2

x*—x+2 o’ +(b-2c)x+a-b+c

(- (-
c=1 c=1
Déng nhét hé s hai v& clia biéu thirc ta dwgc {b-2c=-1 < <b=1
a-b+c=2 a=2
Vay a=2,b=c=1
VD 4.2.

X2+ 2x—1 a bx+c
Tacd =

(x—1)(x2+1) X—1+ x2 +1

o 21 a(x2+’l)+(bx+c)(x—‘l)

(x—1)(x2+1) (x—‘l)(x2+‘|)

- X*+2x-1 _ax’+a+bx’—bx+cx—c

(x—1)(x2 +1) (x—1)(x2 +1)

X*+2x-1 _ax’+a+bx’—bx+cx—c

- (x—1)(x2+1) - (x—1)(x2+1)

X2 4 2% -1 _(a+b)x2+(c—b)x+a—c

Q(x—1)(x2+1) (x—1)(x2+’|)

a+b=1 (1)
Déng nhat hé sé hai vé clia biéu thirc ta duoc { c—b =2 (2)
a-c=-1 (3)

Lay (1) + (2), ta duwoc a+c =3
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Két hop vdi (3), taduoc a=Tc=2suyra b=0
Vay a=1b=0;c=2

VD 5.1.
000

a) Thoi gian hoan thanh 5000m? & giai doan dau tién la: > (ngay)

b) Th&i gian hodn thanh nét phan viéc con lai & giai doan sau la:
11600-5000 6600

= ngd
X+ 25 X +25 (ngay)

5000 N 6600

nga
X x+25(gy)

c) Téng thoi gian hoan thanh céng viéc la:

5000 N 6600
X X+25

d) Thay x =250 vao biéu thire ta duoc:

5000 N 6600
250 250+25

IV. BAI TAP LUYEN TAP

Bai 1. Thuc hién phép tinh:

5xy*> -3z . 4x°y+ 3z _ 5xy’> —3x +4x’y+3z _ 5xy’ + 4x%y _ XU(5U + 4X) _ 5y+4x

=20+ 24 =44 (ngay)

a)

3xy 3xy 3xy 3xy 3xy 3
o) 3y+5+y2+4y+y2+y+7_3y+5+y2+4y+y2+y+7_2y2+8y+‘|2
y-1 y-1 y-1 y—1 -y
g 2x2—xy+xy+yz+2y2—x2 2 —xy+xy+yi+2yP —x> x> +3y°
X—y X—y X-y X—y  x-—y
Bai 2. Thuc hién phép tinh:
g 2H9 L 2 x+9 2 C2x+9-2(3+2x)  2x+9-6-4x
9-4x* 2x-3 (3-2x)(3+2x) 3-2x (3-2x)(3+2x) (3-2x)(3+2x)
B 3-2x o
C(3-2¢)(3+2x) 3+2x
b) X n 4y _ X N 4y _ X B 4y
207 —xy x°—2xy y(2y—x) x(x—2y) y(2y—x) x(2y—x)
_ X -4y’ =(x—2y)(x+2y)=_x+2y
y(u-x)  y(2y-x) y
q x> =2 s x-2 = x*-2 X—2 _ x*-2  x-2

x> —2x% +x 2x2—x3—x_x(x2—2x+1) x(x2—2x+1)_x(x_1)2 x(x—‘l)2
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:x2—2—x+2:X(X—1) 1

x(x—1)2 x(x—‘l)2 x—1

d)

6b—-3 2bx—-2ax+6a-3 6b-3 2bx-2ax+6a-3 6b-3-2bx+2ax—-6a+3
02—b2+ b’ —a® T a-b a’-b’ - a’-b’
:6b_2bx+2ax_6a_6(b—a)—2x(b—a)_(b—a)(6—2x)_—(a—b)(6—2x)__6+2x

a’ — b? - (a—b)(a+b) _(a—b)(a+b) - (a—b)(a+b) "~ a+b
Bai 3. Thuc hién phép tinh:

a) 3x—2y+z+z:3x—2y+29+2x=5_x=§
Xy X Yy Xy Xy y
5 1 4 5.5ab”> +9a° + 4.3b> 25ab’ +9a” +12b
) 2 + 3+ 3 = 31,3 = 3.3
9a°b 5ab® 15a°b 45a°b 45a°b
o 5, 2x-3 Ax2 +3 _ 5, 2x-3 Ax2 +3 _5.2(2x—1)+(2x—3).4x+4x2+3
2x  2x-1 8x’-4x 2x 2x-1 4x(2x-1) 4x(2x 1)
20x—-10+8x2 —12x+4x>+3 _12x>+8x—7 12x*—6x+14x-7 (2x-1)(6x+2) 6x+2
x(2x-1) x(2x-1) x(2x 1) x(2x-1) X
d) 2x+1 | 32¢  1-2x  2x+1 32x° 1-2x

20 -x -4 2 4x  x(2x—1) (2x-1)(2x+1)  x(2x+1)

B (2X+1)2—32X3 +(1—2X)(2X—1) _ 4 +4x+1-32F —4x* +4x—1_ 8x-32¢°

x(2x—’|) x(2x—1) - x(2x—1)
8x(1-4x? —2x)(1+2x
h xg2x—’|)):8(‘I zx)—(:ll 2 ):—8(1+2x)

Bai 4. Thuc hién phép tinh:

x 1 1-y_ x 1 Jr1—y_x—1+‘|—y_x—y_
X-Y X-Y Yy-x X-Yy X-Yy Xx-y X-y X—y

1

2
o) X4y 2xy _x2—2xy+y2_(X—y) o

(x=y) (x=u)  (x-u)  (x-y) x4

2x*+5 x*+4  2x*+5-x-4 x> +1
2 T2 = 2 = =x+1
X —x+1 x"—x+1 X —x+1 X —x+1
2
d) x*+25y>  10xy _ x*+25y*-10xy _ (x—5y) _x-5y
x> —25y> x*-25y° x> —25y° (x—5y)(x+5y) X+ 5y
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Bai 5. Thuc hién phép tinh

a)
6 x-5 6  x-5 :6(X—4)—5(X—5):6x—24—5x+25: X
5x-20 x*-8x+16 5(x-4) (X_4)2 5(X_4)2 5(X_4)2 5(x
b)
1T 2x 1 2x 1 2x X2 =2x+1 x-—
x-1 xX*—x>+x-1 x-1 xz(x—1)+x—1_x—1 (x_1)(x2+1)_(x_1)(x2+1)_x24
c)
X X*+4x 2 x  xX*+4x 2 x . xX*4+4x
x2—2x x°—4x x2+2x_x(x—2) x(x2—4) x(x+2)_x(x—2) x(x—2)(x+2) .
_X(X+2)—X2—4X—2(X—2)_x2+2x—x2—4x—2x+4_ —Ax + 4
- x(x—2)(x+2) B x(x—2)(x+2) _x(x—2)(x+2)
d)
5 4—3x2 5 4 —3x2 5(x—3)—(4—3x2).2x—3.2x(x—3
2% +6x x2-9 _2x(x+3)_(x—3)(x+3)_ B 2x(x—3)(x+3)
 5x-15-8x+6x’—6x(X*~9) 5y _15_8x+6x’ —6x° +54x 515
B 2x(x—3)(x+3) B 2x(x—3)(x+3) _2x(x2—9)
e)
2341 x=1 1 2341 x=1 1 2+ (x=1)(x+1)-x
X+1 xP—x+1 X+1_(x+1)(x2—x+’|) x> —x+1 X+1 (x+1)(x2—x+’|)
:2x2+1—x2+1—x2+x—1: X +1 _ 1
(x+1)(x2—x+1) (x+1)(x2—x+1) x> —x+1
3x—’|_3x+’|_ 6x  3x-1 B 3x+1 B 6x
6x+2 2-6x 9x*-1 2(3x+1) 2(1-3x) (3x-1)(3x+1)
3x-1 3x+1 6x

2(3x+1)  2(3x—1) (3x—1)(3x+1)

B (3X—1)2+(3X+1)2—6X-2 _9x? —6x +1+9x° +6x +1-12x
o 2(3x=1)(3x+1) 2(3x-1)(3x+1)
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18x2 —12x+2  2(9x*—6x+1) (3x-1)  3x-1

S 2(3x=1)(3x+1) 2(3x-1)(3x+1)  (3x-1)(3x+1) 3x+1
Bai 6. Thuc hién phép tinh:

a) A= 1 N 1 N X 1 1 N X
T 46x+9 6x-x' -9 x*-9 x+3 (x2 6x+9) x> -9

_ 1T 1 . X _( )2—(x+3)2+x( )(x+3)
(x+3) (x=3)" (x-3)(x+3) (x-3) (x+3)
(x—3—x—3)(x—3+x+3)+x(x2—9)_—12x+x(x2—9)

B (x—3) (x+3) (x=3) (x+3)

b) B x* +X3+X2+X+1:x4+x3(‘I—x)+x2g‘|—x)+x(1—x)+‘|—x

—x —-X

XX =X =X e x—xP+1-x 1
1-x 1-x

gc._ 3 . 4 5 3 . 4 . 5

X +2xy+y> 2xy-x*-y*> x*-y’ (x+y)2 _(X_y)2 (x—y)(x+y)

3(x—y)2 ~ 4(x+y)2 . 5(x—y)(x+y)

(x+y) (x=y) (x+u) (x=u)" (x=y) (x+y)

_ 3x% —6xy+3y° —4x* —8xy —4y® + 5x> - 5y’
_ (x+y) (x-u)
_AX* -14xy-6y° 2(2X2 —7xy —392)
(g (xy) (xerg) ()
Bai 7. Tim x, biét:
2 3

G)x+3 X2_9:O(dkxd:x¢i3)
2 3 _ 2(x-3)+3
T R P ) Rl P oy

©2(x-3)+3=02x-6+3=0<2x-3=0< x == (thda man)

N W
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3
Vay x =—
Yy >

2 3x 2
2 T ouz 2
9x“+6x+1 1-9x (1—3x)(3x+’|)

2 3x 2 1
= + = (dkxd: x #+—=)
(3x+1) (1=3x)(1+3x)  (1-3x)(3x+1)’ 3
- 2(1-3x) N 3x(3x+1) 2

(1-3x)(3x+1) (1-3x)(3x+1)"  (1-3x)(3x+1)’

3x-1=0 L

<:>2—6x+9x2+3x:2<:>9x2—3x:0<:>3x(3x—1):0<:{
x== (KTM)

3 -0 c{x:O (T™)

w

Vay x =0
Bai 8.
X X% +1 X X% +1

Tacd P:2x—2+2—2x2:2(x—1)+2(1 y ) (dkxd: x =1)

X X2 +1 (x+’| X2 +1

_ _ _x(ber1)
“2(x=1) 2(x=1)(x+1)  2(x=1) 2(x=1)(x+1)
X X=X -1 x—1 1

C2(x=1)(x+1) 2(x—1)(x+1) 2(x+1)

Thay x =-2 (tmdk) vao P, ta dugc P = 5

Vay v&i x = -2 thi P:_?1

Bai9. TacsP=— 1 18 _ 3 1, 1B (qudxx1t3)
x+3 x-3 x*-9 x+3 x-3 (x+3)(x-3)

3(x-3)+x+3+18 3x-9+43+15_ 3x+9 3
(x+3)(x—3) (x+3)(x—3) (x+3)(x—3) x—3
x_1=oc{x=1 (TM)
x-3=0 "|x=3 (KTM)

Xét x2—4x+3:0<:>(x—’|)(x—3)=0<:{

Thay x =1, vao P ta duoc P:i:__3
1-3 2
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Vay vdi x =1 ta duoc P:_—3.

Bai 10.
2 _ 2 _
) Tacé P= X +2x ‘|O+5?+5x: X +2x ‘|O+50+5x (dkxd:
5x+25  x  x*+5x 5(x+5) x  x(x+5)
x#0; x#-5)

X 52(x-5)(x+5) (50+5x).5 x*+10(x*-25)+250+25x

:5x(x+5)Jr 5x(x +5) " 5x(x+5) 5x(x+5)
X +10x2 —250+250425x  X(X’+10x+25) x(x+5) x5
B 5x(x +5) ~ 5x(x+5)  5x(x+5) 5
A p_ X+
Vay P = c
b) Thay x =—2 (tmdk) véio P, ta duoc P = 21> :%
A .. . 3
quvo'|x=—2th|P=§
a) Rut gon biéu thie P
b) Tinh gid tri clia biéu thirc tai x = -2
Bai 11.
a) Tacéd
o2 2 A& 2 2 4x
X24x+1 xX*=x 1-x x> +x+1 x(x—‘l) (1—x)(x2+x+1)
(dkxd: x #1)

2 2 Ax 2(X—1)+2(X2+x+1)—4x
_X2+X+1+X(X—’I)_(x—‘l)(x2+x+1)_ (x—‘l)(x2+x+1)
:2x—2+2x2+2x+2—4x: 2x?

(x—1)(x2+x+1) x® -1
b) Thay x =2 (tmdk) véao P, ta dugc P:223'221=§

8

Vay v&i x =2 thi P:7
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1 1 1
+

Bai 12. Rut gon réi tinh gid tri biéu thirc A = _ +—
X+3 x“+5x+6 4x"+15x+14

tai

x=1.
Tacéd A= ! + ! + ! _ ] + ! 4
x+3 x?+5x+6 4x>+15x+14 x+3 (x+2)(x+3) (x+2)(4x+7)

Pkxd: x #-2; - 3; -7

4
C(x+2)(4x+7)+Ax+7+x+3  4x>+7x +8x+14+5x +10
 (x+2)(x+3)(4x+7)  (x+2)(x+3)(4x+7)
 4xi20x+24 AP +5x+6)  4(x+2)(x+3) 4
_(x+2)(x+3)(4x+7)_(x+2)(x+3)(4x+7)_(x+2)(x+3)(4x+7)_4x+7
Thay x =1 (tmdk) véo A, ta dugc A=—2 -2

41+7 1

Vay v&i x =1 thi A:14—1.

Bai13. D

a) Thoi gian tau di nguoc dong tir A dén B la: c (gio)
X j—
70

+5
c) Thoi gian k& tir ldc tau xudt phat dén khi tau quay nguoc tré lai A la:
70 70

+
x-5 x+5

b) Th&i gian tau di xudi dong tir B vé A la:

(9io)

+2 (9io)

d) Thi gian ké tir luc xudt phat dén khi tr quay nguoc vé A la:
70 + 70 +2= 70 + 70 +2:E+E+2:E: 9 gio 28 phut
x-5 x+5 20-5 20+5 3 5 15

Bai 14.

c)Toc62X2_3X+12: a_, b L C
(x+3)3 (x+3)3 (x+3)2 X+3

L2 -2 a +b(x+3)+c(x+3)2

(x+3)3 (x+3)3 (x+3)3 (x+3)3
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2x2—3x+12 a+bx+3b+c(x2+6x+9)

(x+3) (x+3)3
2x —3x+12 _a+bx+3b+cx” +6cx +9c
(x+3) (x+3)3
2x _3x 412 cx2+(b+6c)x+a+3b+9c
(x+3) (x+3)3
Péng nhat hé sé hai vé& clia biéu thirc ta duoc
c=2 c=2 c=2
b+6c=-3 < 1b=-15 < 1b=-15

a+3b+9c =12 a+3.(—15)+9.2=12 a=39
Vay a=39;b=-15;c =2

o) Ta co 92X —16x+4 _ a(x=1)(x~2)+bx(x~2)+ex(x 1)
x> —=3x* +2x X(X—'I)(x—z)

Ix? —16x + 4 a(x2—3x+2)+bx2—2bx+cx2—cx
X =3x%+2x x(x—1)(x—2)

9x* —16x+4 ax’ —3ax +2a+bx? —2bx + cx® —cx
X =3x2+2x x(x=1)(x-2)

x> —16x+4 (a+b+c)x*—(3a+2b+c)x+2a
X =3x%+2x x(x—1)(x—2)

Péng nhat hé sé hai vé& clia biéu thirc ta duoc

a+b+c=9 a=2 a=2
3a+2b+c=16<=<b+c=7 <<b=3

20=4 2b+c=10 c=4

Vaya=2,b=3,c=4
Bai 15.
S e :a(x+‘|)(x2+‘|)+b(x—1)(x2+1)+(cx+d)(x—‘|)(x+‘|)

x* =1 (x—’l)(x+’|)(x2+1)

2 (ax+a)(x2+1) (bx—b) (x2+1) +(cx+d) (x —1)

xt-1 ( 2 1)(x2+‘|)
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x3 ax’ +ax+ax®>+a+bx®+bx—bx>—-b+cx® —cx+dx*—d

x4 =1 x* =1
x> (a+b+c)x*+(a-b+d)x*+(a+b-c)x+(a—b-d)
x4 -1 x4 —1
a+b+c=1 (1)
. , , , . -b+d=0 (2
Bong nhat hé sé hai vé cla biéu thirc ta duwoc a ()
a+b-c=0 (3)
a-b-d=0 (4)
Lc“iy(1)—(3)todu’cjc2c:‘|c>c:%:>a+b:%
Lay (2) + (4) ta duvgc 2a-2b=0<a-b=0
Tir d6 tinh dugrc a:b:%
Lay (2) - (4) ta duwgc 2d=0<d =0
V@ya:b:l;c:l;dzo
4 2
Bai 16.
Tacéd A= ! + ! + 22+ 44+ 88
T-x T+x 1+x° 1+x* 1+x
o laxlox 2 4 8 2 2 4 8
1-x2 1+x2 1+x* 1+x® 1=-x> 1+x* 1+x* 1+x°
201+xX)+2(1-x°) 4 8 242¢+2-2¢ 4 8
S A= (1 2)( 2 + il s 4 + Vi 5
X 1+x) 1+x* 1+x 1-x 1+x* 1+x
_ 4 4 8
1-x*  1+x* 1+x®
A(1+x*)+4(1-x") 8 A+dxt+d4-ax* 8 8 8
S A= (1 4)( 4 + 8 ~ .8 + 8 4 8 8
—X 1+x) 1+ x 1—x 1+x® 1-x*  1+x
8(1+x°)+8(1-x") gigx®+8-8x° 16
SA= (1 8 8 - 8 8\ 16
—x)(‘l+x) (1—x)(1+x) 1-x
X 16
quA:1_X16.
Bai 17.

58



4x2—(x—3)2_ x2—9 +(2x—3)2—x2
9(X2—1) (2x+3)2—x2 4x2—(x+3)2
(2x—x+3)(2x+x—3) (x 3)(x+3) +(2x—3—x)(2x—3+x)
I(x—1)(x+1) (2x+3 x)(2x+3+x)  (2x—x—3)(2x+x+3)

)
U 3(x+3)(x=1)  (x-3)(x+3) Ex 3)(x-1)

To(x—N)(x+1) 3(x+3)(x+1)  3(x-3)(x+1)

Xét VT =

VT =

x+3 x-3 3(X—1)

T Py T P T P
VT_x+3—x+3+3x—3
- 3(x+1)
vr=3X+3 _q_vp
3x+3
= VT =VP (dpcm)
Bai 18.
Tacd A= 2 + 2 + 2 + 2
x> +2x x2+6x+8 x*+10x+24 x*>+14x+48
< A= 2 + 2 + 2 + 2
x(x+2) (x+2)(x+4) (x+4)(x+6) (x+6)(x+8)
A_(x+2)—x (x+4)—(x+2) (x+6)—(x+4) (x+8)—(x+6)
TN +2) | (x+2)(x+4) | (x+4)(x+6)  (x+6)(x+8)
DI S S N BN B SR
X X+2 x+2 x+4 x+4 x+6 x+6 x+8
At 1
x x+8
X+8-x
A_x(x+8)
8
<:>A_x(x+8)
.8
ngA_x(x+8)
Bai 19.

Vi q, b, ¢ d6i mét khdc nhaunén a-b=0;b—-c#0;c—a=0
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a’ b c’
(a=b)(a=c) (b-c)(a-b) (a—c)(b—c)
M:a3(b—c)—b3(a—c)+c3(a—b)
(a—b)(a—c)(b—c)
a3(b—c)—ba+bc+ca c’b
(a— J(a—c)(b-¢)
(b c)+bc(b c)
( b)(a-c)(b-¢)
a’(b-c)-a(b- c)( +bc+c)+bc(b—c)(b+c)
(a-b)(a-c)(b-c)
(b—c)[ae'—a(b2+bc+c2)+bc(b+c)]
(@ bja=cIo-9
a3—a(b2+bc+c2)+bc(b+c)
(@ b)a-d
a® —ab® —abc —ac® + b*c + bc?
(a-b)fa—c)
a(az—bz)—bc(a—b)—cz(a—b)
(ab)fad
(a—b)[a(a+b)—bc—c1
(a5

a(a+b)—bc—c2

Tacéd: M=

M =

M =

M =

M=

M =

M=

M =

M =

a-c
M= a’+ab—bc—-c?
a-c
M- (a—c)(a+c)+b(a—c)
a-c
Ve (a—c)(a+c+b)

a-c
M=a+b+c
Vi g, b, c la cdc s6 nguyén nén a+b +c nguyén, suy ra M nguyén.
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Bai 20. Cho a+b+c¢c=0 va a,b,c#0. Tinh
1 N 1 N 1
a?+b*—c? b*+c?-a*® +a’-b*

a:—(b+c)
Tacd a+b+c=0< b:—(a+c)
c=—(a+b)

Thay a=—(b+c); b=—(a+c);c=—(a+b) vao M ta dugc:
M= ! >+ ! >+ 1 5
a’+b’—(a+b) b’+c’—(b+c) c*+a’—(c+a)

1 1 1

M = —+ +
a’+b*>—a’*-2ab-b*> b*+c>-b*-2bc—c* c*+a*-c*-2ca-ad?
1 1 1 c+a+b 0
—2ab -2bc —-2ca -2abc  —2abc
Vay M =0.
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BAI 24. PHEP NHAN VA PHEP CHIA PHAN THUC PAI SO

VD 1.1. Thuc hién phép tinh:
3
a) 14x.2y _ 28y
5y° x>  5x

o) 59> [ 2x*) _ 592-(—2X2) _-10x%y? X
74> | 10y

7y*.10y 70y° 7y

c) 3x3y4.(—

VD 1.2. Thuc hién phép tinh:

3x+9 5-2x 3(x+3).(5-2x) -3(2x-5) -3
4x-10" x+3  2(2x-5)(x+3) 2(2x-5) 2
x2-16 6 . —(x—4)(x+4).6 ~ —6(x+4)

2x+5 4-x  (2x+5)(x-4)  2x+5

-8  x2+4x _(x—2)(x2+2x+4)x(x+4)_x(x—2)

7z j _3xyt7z -Tx%z

Ixy® Ixy® 3y

a)

¢ 5x+20 x2 +2x+4 5(x+4)(x2+2x+4) B 5
VD 1.3.
Tacé P=X2_1.2X2+1O=(X_1)(X+1).2(X+5) (x=-50;1)
Xx+5 x?—x x+5 x(x—1)
@P:2(X+1)
X

2(99+1) 200
99 99

Thay x =99 (tmdk) vao P, ta duoc P =

Vay vd&i x =99 thi P:@.
99

VD 14.

_ 2 2 _ 2 2
Taco Ac XtY Y 3x.x+y: Xty y-3x x°+y

-y xCrxyt x-y o y(x-y) x(x+y?) x-y

2
X+y . y-3x _ X 4 xy+y°-3xy _ (x-y)  x-y

A=

y(x-y) x(x-y) xy(x—y) xy(x—y) xy
VD 15.

Tacé 1+a? =ab+bc +ca+a? =b(a+c)+a(a+c)=(a+c)(a+b) (1)
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Tuwong tw 1+ b? :(a+b)(b+c) (2)
Va 1+c2:(a+c)(b+c) (3)
T (1), (2) va (3) ta cd

B (G+b)2 (b+C)2 (C+G)2 _a+b b+c c+a

_(cv+c)(cv+b)'(a+b)(b+<:)'(<:4+<:)(b+<:)_c1+c'a+b'b+c_1

Vay gid tri biéu thirc A khdng phu thudc vao bién.
VD 2.1. Thuc hién phép tinh:
7xy 14X’y Txy 6x+2  Txy2.(3x+1)  14xy(3x+1) 1

3x+1 6x+2 3x+114x%y  (3x+1)14x’y  14x%y(3x+1) x

34X2y3 ) ']7xy 3 34)(293 3(X +1) 3 34x2y3.3(x+1) B 3)(2
2y +2y* 3x+3 207 (x+1) 7xy 34y (x +1) -

c)X3_27'(X2—6x+9)—(X_3)(x2+3x+9) 1 xX*+3x+9
x+3 - X+3 .(x—3)2_ x> -9
d)(x2+2x+1)'ﬁ=(x+1)2 2x +3 =(X+1)(2X+3)
2x+3 (x=1)(x+1) x—1

VD 2.2. Thuc hién phép tinh:

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

Xx—2 x-3 X —4 X—2 x-2 (x—1)(x—3) xX—2
\b) X3+1:(x2—x+’|):x+1:(X+1)(X2_x+1). - 1 x=1,

x—1 x—1 x—1 X —x+1 x+1

VD 2.3. Rut gon cdc biéu thirc sau:

2
a ox*—6x+1 = 12x-4 (3x-1) 4(x3+8y3)
X+ 2xy+4y* A +329° X +2xy+4y’ 4(3x-1)

3x —1 (x+2g)(x2+2xy+4y2)
X2 +2xy+ 4y’ 1

o) X*+3x+2 X +x _(x+‘|)(x+2) (x—2)2 :(x+2)(x—2)2 _(x+2)(x—2)

= (3x —1)(x + 2y)

x+x-6 x*—4x+4 (x=2)(x+3) x(x+1) x(x+3)(x-2)  x(x+3)
VD 2.4.

, x+1 1-3x x-1 x+1 1-3x x*+1 x+1 1-3x
Tacéd A= + : = + -

x-1 X*+x xX*+1 x-1 x(x2+1)'x—1_x—1 x(x—1)

63



2
x(x+1 +1—3X_x2+x+‘|—3x_x2—2x+1_(X—1) x—1

A= X x—1) - x(x—1) - x(x—‘l) _x(x—1): X

Vay A:XT_1

VD 2.5

Taco x3—3xx:jx—3: :%

o A x—4 : x> —5x+4 _ x—4 :(X—1)(X—4)
x*=3x*+x-3 (x-2)(x-3) x*(x-3)+(x-3) (x-2)(x-3)

- Ao x—4 .(x—Z)(x—B): X—2
(x—3)(x2+‘|) (x=1)(x-4) (x2+‘|)(x—1)

Vay A= X—2

IV. BAI TAP LUYEN TAP

Bai 1. Thuc hién phép tinh:
8x 4y® 8x4y® 32xy* 32
15y° x> 154°.x* 15x%y® 15xy

gy 2 X9 9x*(x=3)(x+3) _3(x-3)

x+3 6x° (x+3).6x° 2x
2% —20x+50 2¢-2  2(¥*=10x+25) 2(x~1)(x+1) 4(x-5) (x=1)(x+1)
5x+5 .4(x—5)3 5(x+1) 4(x—5)3 5(x+1).4(x—5)3

CA(x=5) (x=1)(x+1)  x-1

5(x+1).4(x-5)"  5(x-5)

d) x+3 8-12x+6x’-x>  x+3 6X(X—2)—(X3—8)
xX—4" Tx+21 (x=-2)(x+2)"  7(x+3)

. x+3 (x—2)(6x—x2—2x—4)__)(2+4X_4_—(X—Z)2

_(x—2)(x+2)' 7(x+3) - 7(x+2) - 7(x+2)

Bai 2. Thuc hién phép tinh:
2x +2y ax—ay+bx—by:2(x+y) (x-y)(a+b) 1

a’+2ab+b*>  2x* -2y (a+b)2'2(x—y)(x+y)_a+b
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a+b-c a’+2ab+b’+ac+bc  a+b-c (a+b)2+c(a+b)

°) a’ +2ab+b* —c*’ a’ - b’ _(a+b)2—c2. (a—b)(a+b)
_ a+b—c (a+b)(a+b+c):1

(a+b-c)(a+b+c) (a—b)(a+b) a-b

et (et (o)

X2 +2x+1 2x2 = 2x +2 (x+1)2 '2(x2—x+‘|) 2

X% 1 1 _(x=1)(xt ) 1 Xt
X+1.(x2+1)(x4+1) X+1 .(x2+1)(x4+1) (x+’|)(x2+’|)
(N et

(x+1)(x2+1) X +1

Bai 3. Rut gon cdc biéu thic sau:
) A=1XH5 _ Ax+3  1x+5  6-3x _12x+5( Ax+3 6 —3x j

. + . = . +
Xx+9 360x+150 x+9 360x+150 x+9 (360x+150 360x+150

_12x+5 4x+3+6-3x  12x+5 X+9 1

x+9 = 360x+150  x+9 30(12x+5) 30
b)

B

_X+3y 4x-2y x+3y x-3y _x+3y (4x-2y x-3y)|_x+3y [4x-2y-x+3y
3x+y X—-y 3x+y x-y 3x+y | x—y X—y 3X+y X—y
_x+3y 3x+y x+3y

_3x+y'x—y X—y

_3x+y y-x _ x-y 3x+y —(x—y) X—y 3x+y

c)c=2"Y . = . =
xy+y> x°—xy x+y y(x+y) x(x—y) X+y y(x+y) x(x+y)

_x(x—g)+y(3x+y):><2—xy+3xg+y2 :x2+2xy+92 B (X+U)2 _X+y

- xy(x+y) xy(x +y) xy(x+y)  xu(x+y) xy
d)sz_q'(xz+X+1+ < ]=X_1.XZ(X_1)+X(X_1)+X—1+X3
2x X — 2x X —1

CexexP—x+x-1+x> 2x* -1

2x 2Xx

Bai 4. Thuc hién phép tinh:
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9x2—4 3x+2 (3x-2)(3x+2) 2x(3x+1)
a : = )
3x+1 6x°+2x 3x+1 3x+2
5x-15 x-3 _ 5(x-3) (x+2) 5
x*—4 'x+2_(x—2)(x+2)' x-3 x-2

= 2x(3x —2)

b)

] 2x2—12x+’l8_2x—6_2(X2_6X+9) x+3  2(x=3 1 x-3
X +6x+9  x+3 (x+3)2 '2(x-3) x+3 '2(x-3) x+3

d x*-10x+25 x-5 _ (X—5)2 4 X+2)

¥ 310 ax+8 (x+2)(x_5) x5
_ 2x+4
e)Xz—gz(x2+2x+4) ( (X ialll ) 1 __1
x> —4 (x=2)(x+2) X*+2x+4 x+2
f) (3x2—48):ﬂz3(x2—1 ).3(3X+2):9(X_4)(X+4)(3x+2):9(x+4)(3x+2)
9x +6 2(x-4) 2(x—4)
Bai 5. Thuc hién phép tinh:
5x2 207 5x—10y 5(X’-40%) ox  3x(x-2y)(x+2y)
a) : = . = =3x
3x+6y 9x 3(x+29) 5(x—2y) (x+29)(x—2g)
x-2y  x*-4y"  x-2 (x+2y)2 1
3x+6y X’ +4xy+4y’ 3(x+2y) (x-2y)(x+2y) 3
c)
Xty _3xzy+3xyz_(Xz_yz)(xzﬂf) 6(1-2x) _(x—y)(x+y)(x2+y2) —6(2x
ax>—4x+1 6-12x (2x—1)2 Bxy(x+y) (2x—1)2 “3xy(x
_—6(x—y)(x+y)(x2+y2)(2x—1)_—2(x—y)(x2+y2)
) 3xy(x+y)(2x—‘|)2 o xy(2x-1)
d)
X’ —4xy+4y> 10x-20y (X—29)2 5(X3+U3)_ (x—2y)2 5(X+9)(X2—X£
2x% —2xy+2y°  5x°*+5y° z(xz_xy+y2)'1o(x—2y) - 2(x2_xy+yz)' 10(x -2y
(x—2y)2.5(x+y)(x2—xy+y2)_(x—2y)(x+y)
- 2(x2—xy+y2).‘|0(x—2y) - 4
Bai 6.
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Ta cé B(X‘1)2‘6(X—1)+9_ x> -16
' 3x? —3x 3x3 - 3x
g X =16 (x=1) —6(x—=1)+9
C3x°—3x 3x? - 3x
<:>B—(X_4)(X+4)'(X_1_3)— (x—4)(x+4) 3x(x—‘|)_x+4
- 3x(x2—1) '3x(x—’l)_3x(x—1)(x+1)' X—4  x+1
V@yB:X+4
x+1

Badi 7. Rut gon cdc biéu thic sau:

2
a) A= X : 2 .1+3x+x
2x—-8 x“—-3x-4 X+3

A X 2 1x(x+3)
2(x-4) (x-4)(x+1) x+3
X 2
<:>A_2(x—4)_(x—4 (x+1) (1+x)
X 2
<:>A_2(x—4)_x—4
x—4 1
<:>A_2(x—4)_§
Vay A—‘I
X’ +y’ 2\, %Y
b) B= ( —xy] x> -y )+
X+y X+y
J— 2 _
{x+y X’ xy+y)xy]:(x y)(x+g)+ 2y
1 X+y
(2 _ 1 2y
_(x xy +y’ xy) (x—y)(x+y)+x+y
PR ) Y

(x—y)(x+y) x+y
X_y+ 2y X—-y+2y x+y
X+y x+y_ X+y _x+g

< B= =1
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X 4x 2x +1 2x +1
c)C= -= -— Jox+
x—=1 x“"+x+1 x° -1 x—1

X 4x 2% +1 x(x=1) 2x+1
< C= -= - . +
Xx—=1 x*+x+1 (x—1)(x2+x+1) x—1 x—1

x(x2+x+‘|)—4x(x—’l)—2x—‘| X2 —x+2x +1

C= .
- (x—1)(x2+x+1) x—1
@C:x3+x2+x—4x2+4x—2x—1 X2+ x+1
(x—1)(x2+x+1) T ox-1
<:>C—X3_3x2+3x_1 1 _(x—’l)(x2+x+’|)—3x(x—’|)
- x—1 x-1 (x—’l)2
c (x—1)(x2+x+’|—3x) (x—’l)(x2—2x+1)
< C= -
(x=1)° (x=1)
<:>C:(X_1)(X:1)2=(X_1)z=x—1
(x—1) (x—’l)
Vay C=x-1

Bai 8. Rut gon cdc biéu thic sau:

X 2x — X’y — xy’
AP, A
XYy—-y- xy-—-x-) x"—-2xy+y

<:>A:_ L 2x -y | XU(X—U)

y(x-y) x(y=x) | (x-y)
A:_ X B 2x—y _. Xy
= Ly(x-y) x(x-y)|x-y

2

x2—(2x—y)y Xy :X2_2xy+y2:(x—y)
XU(X—U) x-y (x—y)2 (x—y)2
Vay A=1

2

X+y X—y 2y 2y
b) B= - - |
2x-2y 2x+2y y —x X—y

S A=
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[ B 2
eBo| XYY __X-Yy 2y }: 2y
X—Yy

2(x—y) 2(x+y) x* —y?

i _ 2
e Bo| Xty Xx-y 2y } 2y
X—-y

2(x—y) 2(x+y) (x—y)(x+y)'

@B:(x+g)2—(x—y)2+4y2 X—y

2(x—y)(x+y) 2y
@B_x2+2xy+yz—x2+2xy—yz—4yz
B 4(x+y)

Caxy-4y® 4y(x-y) y(x-y)

< B= = =
4(x+y)  A(x+y) X+y
X_
vay 8- 40°Y)
X+y
Bai 9.
2
Tacod P X+1+ 3 _x+3 '4x -4
2x-2 x*-1 2x+2 5

et 3 xa3 [4(¥S)
P{z(xq) (M) (x 1) 2(x+1)}' 5
(x+1) +32-(x+3)(x=1) 4(x-1)(x+1)

A P ) P | R

2(x2+2x+1+6—x2+x—3x+3)

5

< P=

2.10
S
Vay gid tri cla bi€u thirc P khéng phu thudc vao bién.
Bai 10.

<P 4

(x # ir10)

— 2_
Ta cs P:(5x+2+5x zj.x 100

x=10 x+10) x*+4
—p- (5x+2)(x+10)+(5x—2)(x—10).(x—10)(x+10)
(x—10)(x+10) x> +4

_ 5x%+50x +2x + 20 + 5x* = 50x — 2x + 20

<P >
X +4
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10 +40 _10(x*+4)

<P =
x> +4 x> +4

=10

Do P =10 nén gid tri clia biéu thirc P khéng phu thudc vao bién.
Vay véi x = 20040 thi gid tri ctia P khéng d&i va P =10
Bai 11.

) 1 X  XP+x+1 2x +1
a)Tacd P= - 5 i
x—1 1-x X+1 X°+2x+1
1 X X2+x+1] 2x+1 -1
= P= - . : > X#-T x#—
x—1 (’I—x)(x2+x+’l) X+1 (x+‘|) 2
1 x 1 2x +1
< P= - . :
x—=1 1-x x+1 (x+‘|)2
1 X 2% +1
< P= + :
x=1 (x=1)(x+1) (X+1)2
2
x+1ex  (x+1)
<P= .
(x=1)(x+1)" 2x+1
2x+1 x+1
< P= .
x—=1 2x+1
<:>P:X—+1
X —1
X X +1
Véay P=—
x -1
1 3
1 St S 3
b) Thay x = — (tmdk) véo P, taduwgc P=2 =2 -2 "2 __3
2 1 120
2 2

Vay v&i x:% thi P=-3.

Bai 12.

x—1 —2x?
Xét M — ( ) 1-2x +4x+1 X4 x

3x+(x—1)2 x* -1 x-1| x®+x
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<:>M=— (X_1)2 _ 1-2x% + 4x . 1 .x(x+1)
3x+x2=2x+1 (x—1)(x2+x+1) x—1 .x(x2+1)
@M:_ (2><—1)2 C 1-2%+4x 1| x(¢+1)
X2+ x+1 (x—1)(x2+x+1) x—1 x(x+1)

x#0 x#0
a) Pkxd: {x+120 < < x = -1
x—1#0 X #1

(x—1)2.(x—1)—‘|+2x2—4x+x2+x+1 x(x2+‘|)

b) Tacé M= .
)Taco (x—1)(x2+x+’|) X(X+1)

(x—’l)3+3x2—3x X2 +1

SM= .
(x—‘l)(x2+x+‘|) X+1
x3=3x2+3x-1+3x*=3x x*+1
oS M= .
(x—1)(x2+x+1) x+1
3 2
Mo x° =1 .x +1
(x—1)(x2+x+1) x+1
2
<:>M:X +1
x+1
2
V@yM:X +1
X+1
2 2
c)Tacd ‘M‘=1<:> X+ :’I<:>X +1:i’|
X+1 x+1
TH1:
X +1=1<:>x2+‘|:x+‘|<:>x2—x=O<:>x(x—‘I):O<:> X o ( )
X+1 x—-1=0 x=1 (KTM)
2
TH2: X +1:—1<:>x2+1:—x—1<:>x2+x+2:0<:>x2+2.x.1+1+1:0
X +1 2 4 4

2 2
= x+1 +Z=O(V6I|’,do x+1 +Z>O,VX)
2 4 2 4
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Vay x =0 thda man yéu cau dé bai

Bai 13.
G)A_(X2+ 4x> ](x+2 2-3x x2—4j

+ )
x2—4 )\ 2x—-4 x}—-4x x-2

<:>A:|:x2+ 4x’ ” x+2  2-3c  (x-2)(x+2) (dkxd:

(x—2)(x+2) 2(x—2) x(x—2)(x+2)' X—2
x#0; x#12)
- X -4)rax T o L, 2-3x
A 2 (xr2) '|:2(x—2) x(x—2)]
_X4—4x2+4x2 x(x+2)+2(2—3x)
A (x—2)(x+2)'{2x(x—2) 2x(x—2)}
e Ao x* .x2+2x+4—6x
(x—2)(x+2) 2x(x—2)
e A x3 'x2—4x+4
(x-2)(x+2) 2(x-2)
oA 3 (x—2)2

X
QA_Z(X+2)
N X
VQYA_Z(X+2)
b) Ta cé ‘2x—1‘=3<:{2x_1:3 <:{2X:4 @{XZZ (KTM)
2x-1=-3 "|2x=-2 " |x=-1 (TM)
Th : () _=
ay x =-1vdo A, ta dugc A= =—
2(-1+2) 2

Vay vdi x =-1 thi Pz;.

_ 2
Bai 14. Chobié’uthu'cA:( Xx+2 X 2] 2x" +x

X2+2x+1 x*=1) x*+x2—x-1

a) Rut gon biéu thirc A va tim diéu kién cha x d& gid tri cla A duoc xdc dinh.

72



b) Tim gid tri cGia biéu thic A tai x =-3; x =%; X = —%.

c) Tim gid tri cla x dé gid tricta A =3.

d) Tim gid tri cla x d€ gid tricha A= %

A [ x+2  x=2) 2¢+x
OI)-I-OICOA_(X2+ZX+’I x2—‘l]'x3+x2—x—1
<:>A—_ Xx+2  x-=2 —. X(2X+1)

- (x+1)2 (x=1)(x+1) | x*(x+1)=(x+1)
A X+2 x—2 : X(2X+1)
- (x+1) (=T | () (o 1)

Pkxd: x;«tO;x;«tﬂ;x;r&_—‘I

Ao (x+2)(x—1)_(x—2)(x+1) '(x+1 (x—’l)(x+1)
x(2x+’|)

(x+1)2(x—’|) (x+1)2(x—1)

_ X2 =X4+2X—2—-X* =X +2X+2 (X+1)2(X—1)

(x+1)2(x—1) . X(2X+1)
o A 2X _ 2
x(2x+1)  2x+1
Vay A= [x¢0;x¢i1;x¢_—1]
2x +1 2
b)

+ Vi x = -3 (tmdk) thay véo A ta dugc A=——2 =2

2.(-3)+1 -5
L 1 R 2 2
+ V&i x = — (tmdk) thay vao A ta duoc A= = =
4 1 1
2—+1 —+1
4 2

+ Vi x = —% (khéng thda mén diéu kién)
Vay gid tri cta A khoéng xdc dinh.

c) Xét A=3 [x;to;x;ti‘l;x;t%l]
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2
2x +1

:3<:>2:3(2x+1)<:>2:6x+3<:>6x:—1<:>x:—% (théda man)

d) Xét A:% (x¢0;x¢i1;x¢_?1j

= 2 :z<:>2x+1:3<:>2x:2<:>x:1(khéngthéomdn)
2x+1 3

Vay khéng cé gid tri ndo ctia x dé€ A :g.

Bai 15.

2_
Tacéd P= X2 2+ ! :)H_1 voi x#0; =2, -1
X +2x X+2 X

P x> =2 L] X+ xP=24x x+1
Cx(x+2) x+2|0 x x(x+2) " x

(x-1)(x+2) x  x-1

< P= . =

x(x+2) x+1 x+1
vay p=2—1

x+1

) 5
b)TGCOPZE (x¢0;—2;—‘|)
<:>x—_1:§<:>2(x—1):5(x+1)<:>2x—2=5x+5<:>3x:—7<:>x=_—

x+1 2 3

Vélyx:_—7

3
c) Tacd P:X—_1 (x¢0;—2;—1)
X+ 1

<:>P:x+1—2:1 2
X +1 X+1

D& P nguyén thi % nguyén < 2: (x+’|) < x+1eU(2) hay x+1e {—2;—1;1;2}
X+

& Xe {—3;—2;0;1}

K&t hop vdi diéu kién ta duoc x = -3

Vay x = -3
Bai 16.

74



6-7x 3 X 6—-7x 3 X

a) Ta e B:x2—4+x+2_2—x:(x—z)(x+2)+x+2+x—2

Pkxd: x = +2
<:>B:6—7x+3(x—2)+x(x+2)
(x—2)(x+2)

_6-7x+3x—6+Xx"+2x

I P Py
X=X X(x—2) X
<:>B_(x—2)(x+2)_(x—2)(x+2)_x+2
o n X
quB_x+2
b)VéfiA:lc>X_3:1<:>2(x—3):x+2<:>2x—6:x+2c>x:8(tmdk)
2 X+2 2
Thoyx:8vdoBtodu’q<:B:i:£:£
8+2 10 5

Véy khi A= thiB=2.
2 5

c)TacéM:A:X_?’: x_ _x-3 (dkxd: x #0; x = +2)
X+2 x+2 X

x—-3

pé <0 x-3<0=x<3

M\:—M@Mso@

X

Vay véi x <3 thi [M|=-M

Z_x-4 2 1 X+2
> + - va B =

x°-9 x-3 x+3 X+3

a) Tinh gid tri cta B khi x =3.

b) Rut gon biéu thirc A.

c) Tim gid tri nhé nhét cda biéu thic P=A:B.(x -3)

B&i 17. Cho biéu thic A== VO X # 43 x> 2.

x>—x—4 2 1
+ p—
x> =9 x—3 x+3

o Ao x2—x—4 N 2(X+3) ~ x-3

(3)03) (=3)03) (+-3)(x+3)
<:>,L\:><2—X—4+2x+6—x+3
(X—3)(x+3)

a)Tacd A= (x¢i3;x>2)
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x>+5

wp.  X4+5  x+2 _
b)XetP—(X_3)(X+3).X+3.(x 3) (x¢i3,x>2)
x> +5 X+3 x*+5
P_(x—B)(x+3)'x+2'(X_ )= X +2
szz_ﬁ:x—2+ % o x+2+-2 4
X+ 2 X+2 X+2
V&i x #+3; x > 2, dp dung BDT Cosi cho hai sé x+2 va > ta duoc
X
X+2+ 22(x+2). =18 (x¢i3;x>2)
X+2 X+2
S xX+2+——-42>18-4 (x#£3;x>2)
X+2
< P>14 (x#43; x>2)
D&u "=" x4y ra < x+2= N x+2)2—9<:>x+2=9<:>x=7 (thda man)

x+2

Vay gid trinhd nhét cla P=14 < x=7.

Bai 18.
2
Taco vr=|1s11 =i2+i2+12+2 U iz+i2+iz+2.c—b—a
a b c a- b ¢ ab ac bc) o> b> c abc
Do a+b=c nén c-b-a=0 thay vao (1) ta duwoc
1 1 1 0 L
Vi=—+—+—=+2—=—+—+—=VP
a’® b’ c2 abc a*> b* ¢’
Vay VT = VP (dpcm)
Bai 19.
, 1 1 2n+1-2n+1 2
2n-1 2n+1 (2n-1)(2n+1) (2n-1)(2n+1)
Tacé 2A—i 2 —+— 2 4.+ 2
13 35 57 (2n-1)(2n+1)
2A = —1+1—1+1—1+...+ L =1- 1 _2n#l 1 _ 2n <1
3 3 5 5 7 2n—-1 2n+1 2n+1 2n+1 2n+1 2n+1

:>2A<1:>A<%
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1
Vay A<—.
°M 5

Bai 20.

Tacd M:(b+c+1j+(c+a+1j+(a+b+1j_3
a b C

<:>M:b+c+a+C+a+b+a+b+c—3:(a+b+c)(l+l+lj—3

C b C a b c

Do l+l+l:0 nén Mz(a+b+c).0—3:—3
a b c¢

Vay M =-3.
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ON TAP CHUONG VI
Bdi 1. Rut gon cdc biéu thire sau:

X—2 X+2 x* = 2x% +1
a) A= 2 T2 :
X =1 x"+2x+1 2

<:>A—[( X-2 = x+2 ].(x2—‘|)2

x=1)(x+1) (X+1)2 2

e (x—2)(x+1)—(x+2)(x—1).(x2—1)2
(x=1)(x+1)’ 2
K ex—2x—2-x?4x—2x+2 (¥ =1)
: (x=1)(x+1) E
oA X (1)

(x2 —1)(x+1)' 2

a2y

Vay A= —x(x—’l)

o) B = (x+1)°  2x¢+ax-1 1 | x-4
- (x+1)=3x X1 x4 "3x% +6x
<:>B—— (x+1)2 L2 4ax-1 T .(x—z)(x+2)
[ x*+2x+1-3x (x+1)(x2+x+1) x+1| 3x(x+2)
@B__(XH)2 C 2¢+4ax-1 1 | x=2
X2 —x+1 (x+‘|)(x2—x+1) x+1| 3x

(x+‘|)3—2x2—4x+1—x2+x—1 x-2

B= :
< (x+’|)(x2—x+’|) 3x
e B XX +3x° +3x+1-2x —4x+1-x*+x-1 3x
(x+1)(x2—x+1) x—-2
x> +1 3x 3x

< B=

(x+1)(x2—x+1)'x—2 T x-2
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X2 y . X3_y3
. X5_x49_xy4+95

- X2 y (x—y)(x2+xy+y2)
o {( “y)(cry) J X (x-y) -y (x-y)

Z+y(x+y) (x- )(x +xy+y)

et P e R e
“Ce X +xy+y° . (X —94)(X—U)
(x=u)(x+y) (x—y)(x* +xy+y?)
_ o x=y
R e o)
@Cz(xz—{)(xzwz):xzwz
X' -y
Vay C = x*+y’
Bai 2.

Tacéd A= 1 i+ 2 l 1 ab

@ b2 a+b (a+b)

1T 1 2 a+b ab
SA=|—+—+ . .

@* b* a+b ab | (a+b)

1T 1 2 ab

SA=s|S+—S+— | >

a’ b° ab| (a+b)

_b’+a’+2ab  ab

a’b? (a+b)?

= A

(a+ b)2 ab 1

T arbf ab

VélyA:i

) ab

Bai 3

Ta cé B= 1 N 2 N 1 ]4x2+4xy+y2
2x-y)? 4x*-y*> (2x+y)’ 16x
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1 2 1] (2x+y)
+ + :
2x —y) (2x—y)(2x+y) (2x + y)? 16x

< B=

(2x+y) +2(2x y)(2x+y)+(2x—y)2.(2x+y)2

& B= >
(2x —y) (2x+y) 16x
(2x+y+2x—y) (2x-|ry)2
(2x—y)2(2x+y)2 16x
() 1
(2x —y)* 16x
(4x)) 1 1ex? 1 X
<B= 2’ = 2" = 2
(2x—y)* 16x (2x—y)* 16x (2x—y)
Vay B=—>—
(2x—y)
Bai 4.
1, @
Taco A= 1er2+c2—c|2 ' +b+c‘b2+c2—(b—c)2
2bc 1__a a+b+c
b+c
a+b+c
@A:2bc+b2+c2—a2. b+c b*+c®—b*+2bc-c’
2bc b+c-a a+b+c
b+c
- _(b+C)2—Gz.a+b+c' 2bc
2bc b+c-a a+b+c
(b+C)2—GZ a+b+c  2bc
S A= . .
2bc b+c-a a+b+c
b+c—a)(b+c+
_,_(brc-a)(brcra) anc
2bc b+c-a

o A=a+b+c
Vay A=a+b+c
Bai 5.

c)A:( X +3X_22j:[X+2+4_X] (x¢0;x¢2)

X—2 2x—-X X X—2
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Vay A:XT_2 (x#0;x=2)

b) Ta cé x2—5x+6:0<:>(x—2)(x—3):0@{X_zz S
X-3=

=0 3 (™)
R , 3-2 1
Thay x =3 (tmdk) vao A, ta cé A:T:Z
V@yvé’ix=3th‘|A=%.
Bai 6.
r 2
) P 23X—11 f X2 _x=3 2 Q¢+3x¢a
-9 X“+x-6 2 3
(x-3)
X_




(X+3) —(X—2)2
_ 3
X2
vayP=X32(x¢i&x¢a
b) Ta cé

x=0 x=0 (T™)
x3—4x:0<:>x(x2—4):O<:>x(x—2)(x+2):0<:> x-2=0| x=2 (KTM)
x+2=0 X=-2 (TM)
. 3 -3
+ Thay x =0 (tmdk) vao P, ta dwoc P=——=—.
0-2 2
R 3 -3
+ Thay x =-2 (tmdk) vao P, ta dugc P=——=—.
-2-2 4
A . -3 . . -3
quvdlx=0th|P=—§ﬁvd|x=—2th|P=jI.

Bai 7.

_ 2
c)P:(X+2+X 2, & ]( x+3 | 2 j (x#0; x#2x#-2)

2-x x+2 4-x*)\x*-2x 2-x
_[x+2 x-2, 4x° J x+3 2
2—-X Xx+2 (2—x)(2+x) ' x(x—2) X—2

(x+2)2+(2—x)(x—2)+4x2 X+3-2x
(2—x)(2+x) ' x(x—2)

~ x2+4x+4—(x—2)2+4x2 x(x—2)
B (2-x)(2+x) C3-x

X HAX+A- X2 +Ax— 4+ 4X° —X(2—X)
(2—x)(2+x) " 3-x

_Ax*+8x  —x
Xx+2 3-x
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CAx(x+2) —x

X+2 3-x
—4x*  4x?

Vay P =

— (x¢0;x¢2;x¢—2)

b) Tacé P<0 (x#0; x#2x+-2)

4x?
x—-3

= <0

2
4x <0 khi x-3<0&< x<3

Do 4x2>O(Vx¢O;x¢2;x¢—2) nén
x-3

Két hop vdi diéu kiénta duoc x <3 va x#0; x =2, x #-2.

Vay x<3 va x#0; x#2; x #-2.

Bai 8.

x+3 [ 8x 3x 1
OI)P_‘H_x2+5x+6'[4x3—8x2_3x2—12_x+2j

X+3 . 8x* 3x 1
‘E’P‘”(Hz)(ﬂs)'LXZ(x_z) 3(x2)(x+2) x+2] "

Pkxd: x#-3; x=#1t2; x#0

(1) e P=1t_ -{( 2 X ! }

X+2 x—2)_(x—2)(x+2)_x+2

1 2(x+2)-x-x+2
x+2° (x-2)(x+2)

1 2x+4-x-x+2
X+2 (x—2)(x+2)

<SP=1+

1 (x—2)(x+2)

< P=1+ .

X+2 6
<:>P=1+x—2=6+x—2=x+4

6 6 6
Vay P:X;r4 (x#-3; x =2 x#0)
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b) P_x+4

(x¢—3;x¢ir2;x¢0)

x+4

Véi P=0< =0 x+4=0< x=-4 (tmdk)

Vi P=1e X4

=1 x+4=6< x=2 (khong tmdk)

c) P:X;r4 (x#-3; x =2 x#0)

Ta cd P>O<:>X+4>O<:>x+4>0<:>x>—4 (do 6>0)

Két hop vdi diéu kién ta duoc x > -4 va x#-3; x#+2; x#0
Vay véi x >—-4 va x#-3; x#12; x=0 thi P>0.

Bai 9.

q) P = x+1_’l x_zix : 24x 4 (x;ti‘l)
T-x 1+x x*=-1) x"—-2x+1

o o=x+Y (x=) 4x? J:A(x+1)(x—1)

o) (o) o) | ()

i (x—1)2—(x+1)2—4x2}:4(x+1)
(x—‘l)(x+1) (x—1)

—Ax —4x* (X—1)
(x=T)(x+1) ) 4(x+1)

—4x(x+’|) (x—‘l)
(x=1)(x+1) ) 4(x+1)

=X
X+ 1
Vay P =—X (x = 1)
x+1
b) Ta cé

x2+4x:5<:>x2+4x—5:0<:>(x+5)(x—’|):0<:{

x+5=0 {x:—S (TM)
=
x—1=0 x=1 (KTM)
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-(-5) —
Thay x =-5 (tmdk) vao P ta duogc P = ( )__5

—5+1 4
A .. . -5
Vay v&i x =-5 thIP:T
c)Tacs P=—= _ox=r_ (x;ti‘l)
x+1 x+1 x+1

D& P c6 gid tri nguyén thi % nguyén < x+1eU(1) hay x+1e {—’I;’I} S XeE {—2;0}
X +
Két hop vdi diéu kién ta duoc x =-2 va x=0.
Vay xe{—Z;O}
Bai 10.
a) P= X_1+X_3+4§_2 [ g2 (x #3)
x-3 x+3 x°-9 X+3

(x=1)(x+3) (x-3)(x-3) Ax -2 ]:(x+3_x_1]

(x+3)(x-3) " (x+3)(x-3) (x+3)(x-3)) | x+3

[ X +2x-3+x*—6x+9+4x-2| ( 2
- (x+3)(x—3) \x+3

eee=liey

_ 2(x* +2) (X;3j

(x+3)(x—3) '

x*+2

~ x-3

n x> +2

Vay P = — (x = £3)

b) Ta c6 ‘2X—1‘—1=0C>‘2X—1‘=1<:>{2X_1:1 9{2“2@{“1 (™M)
2x-1=-1[2x=0 |x=0 (TM)

+ V&i x =0 (tmdk) vao P ta duoc P:02+2:_—2.
0-3 3
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?4+2 -3

+ V&i x =1 (tmdk) vao P ta duoc P=12 3"

Vay v&i x =0 thi P:_?z;vé'i x =1 thi P:_73.

2
c)Tacd P:X +2:x+3+
x—3 x—3

(x #3)

DE& P cé gid tri nguyén thi

113 eZ < x-3eUM) hay x-3e{-11-11%11}
© xe{-82,4,14}
K&t hop voi diéu kién ta duoc x e {-8;2;4;14}

Vay x {-8;2,4;14}

Bai 11.
a) Ta céd A=(1+2x— X +X2+§j: - (x¢i2;x¢1)
X+2 x-2 4-x x+1
a2 x x*+8 -5
X+2 x-2 (x—2)(x+2) Tx+1
A_(1+2x)(x—2)—x(x+2)—x2—8_ _5
<Az (x+2)(x—2) “x+1
<:>A_x—2+2x2—4x—x2—2x—x2—8 X +1
B (x+2)(x—2) " -5
o A —5x-10 x+1
(x+2)(x—2)' -5
- -5(x+2)  x+1
_(x+2)(x—2)' -5
<:>A:X+1
X—2
N _x+1
quA_x—Z
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b) Tacd A<1 (x;ti2;x¢’l)

X+1<1c> X+1—’I<O<:>w<0<:>

X—-2 X—2 X—2 X—-2

<0 x-2<0sx<2(do3>
0)
Két hop vdi diéu kién ta duoc x <2 va x #-2; x # 1

Vay v&i x <2 va x#=-2; x =1 thi A>1

o) xét A=21 (w42 w2 1)
X—2
a_X—2+3_. 3
X—2 X=2

DE& A nhén gid tri nguyén thi

32 eZ < x-2eU(3) hay x—2e{—3;—1;1;3}
S Xe {—1;1;3;5}
Két hop vdi diéu kién ta duoc x e {—1;3;5} thi A nhdn gid tri nguyén

-1+1

+ V&i x =-1thay vao A ta duoc A= ] 2_O
+ V&i x =3 thay vao A ta dugc A = 3+1:%:4
+Vé&i x = 5 thay vao A ta duoc A:%:g=2

Vay v&i x =3 thi A nhdn gid tri nguyén I&n nhétla A=4.

Bai 12.
2x — x? 2x> 2 1-x _
al Q:(2x2+8_x3—2x2+4x—8j'(7+7j (X¢O'X¢2)
__ 2x — x* 2x2 2+(1—x)x
=Qa= 2(x2+4)x2(x—2)+4(x—2)]' x>
oy %2 2+(1-x)x
Q= - .
- 2(x*+4) (x—2)(x2+4)] X’
<:>O:(2x—x2)(x—2)—2x2.2 24 ¥ — x2

2(x-2)(x*+4) X
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22X —4x — x> +2x* —4x* 2+x—-x°
Q=

2(x-2)(x*+4) ¥
-Q- —4x —x° ._(Xz_x_z)
2(x—2)(x2+4) x>
ea- —x(x2+4) .—(xz—x—2)
2(x—2)(x2+4) x>
Qozxz—x—2:(x—2)(x+1)=x+1
2x(x—2) 2x(x—2) 2x
o 1
Vay Q=27 (x#0ix #2)
. X+1 x+1 1
b)Tacé Q=—=2Q="—-=1+—
2x X X

DE& Q nhdn gid tri nguyén thi 2Q nhan gid tri nguyén

:>X+1EZ<:>1+1EZ<:>leZ<:>XGU’(’I) hay xe{—1;’|}
X X X

Két hop voi diéu kién ta duoc x e {11}
Vay v&i x € {—1;1} thi Q nhdn gid tri nguyén.
Bai 13.

2 1 —2X

a) A= + +—
x-3 x+3 x°-9

(x # i3)

2(x+3)+x—3—2x

A PP Py
<:>A:2x+6+x—3—2x
(x—3)(x+3)
X+3
ATk 3)
S A= !
x—-3
N 1
quA_x—3
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1M-7x _3—x_x—1
x’—x—-6 2+x 3-x
M-7x 3—-x x-1

— +
(x+2)(x—3) X+2 x-3

b) B =

(x¢—2;x¢3)

< B=

:11—7x—(3—x)(x—3)+(x—1)(x+2)

=B (x+2)(x-3)
<:>B_11—7x+x2—6x+9+x2—x+2x—2
B (x+2)(x—3)

Coo12x+18 2(x-3) 2(x-3)

ST (x-3) (+2)(x-3)  xr2

2(x—3)
X+2

c) Xét P = A.B.(x+1) (x#-2 x #43)
epe 1 2(x—3)

Cx-3" x+2 ‘(XH)

_2x42 _2x+4-2_, 2

X+2  x+2 X+2

Vay B=

<P

DE& P nhan gid tri nguyén

2 eZ < x+2eU(2) hay
+2

X+2¢€ {—2; —1;1;2} == {—4;—3; —’I;O}

Két hop vdi diéu kién ta duoc x e {—4; —‘I;O}

Véy véi x € {-4;-1,0} thi P nhan gid tri nguyén.

Bai 14.

G)TGCéD:( X x—5 J'1OX_25+ 2x

x2—25 x2+5x) x*+5x 5-x

D= X _ x-5 '5(2x—5)+ I
D |:(X—5)(X+5) x(x+5)]x(x+5) 5—x

Pkxd: x¢0;x¢i5;x¢g

(1)
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xz—(x—S)2 .x(x+5) . 2x
x(x=5)(x+5) 5(2x-5) 5-x

M eDb=

x—x+5)(x+x—5) X 2x
. +
x(x—s) 5(2x—5) 5-x

<:>D=(

b) p= 122X x;atO;x;tiS;x;«tE
5 2

Thay x =1 (tmdk) vao D ta duoc D:ﬂ:i:l.
1-5 -4 4

Vay v&i x =1 thi D:%.

c) Tacd D=2023 (x;tO;x;tiS;x;tg]

= 1=2x =2023 & 1-2x =2023x - 10115 < 2025x = 10116 & x = % (thda man)

X_

Véy d& D =2023 thi x =124
225

d)TocéD:1_2X x;«tO;x;«tJ_rS;x;«tE
x-5 2
_ -9-2(x-5
wpo =2 _ ( ):_2_ 9
x-5 x-—5 x-5

P& D nhén gid tri nguyén thi eZ < x-5eU(9) hay x5 {+1,+3;+9}

S Xe {4;6;2;8;14;—4}
Két hop voi diéu kién ta duoc x {4;6;2,8;14; -4}

Vay v&i x € {4;6;2;8;14;—4} thi D nhdn gid tri nguyén.
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x—1(x*+2 X 1
a) P= 2 '[x3—’|+x2+x+1+1—x}(xgt1)
_x-1 x> +2 L X 1
2 | (x 1)(x +x+‘|) x2+x+1 1-x
_x-1, x(x=1) x> +x+1
2 (x ’I)(x +x+1 x ’I) X +x+1) (x—1)(x2+x+’|)
_x=1, x+2+x —x=x"-x-1
2 (x x +x+1)
_x-1, x* =2x+1
2 (x—1)(x2+x+’|)
_x-1, (x—‘l)2
2 (x—1)(x2+x+‘|)
_x-1 (X—1)
2 (x +x+1)
X1 (x2+x+1)
2 (x—’l)
x> +x+1
2
2
b) xet XX+ 1( : 2x1+1+§j:1( 1] L3
2 4 2 2
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3
<:>P2§ (Vx¢1)

2
Ddau "=" xay ra x+1 :O<:>x+1:0<:>x=—1
2 2 2

Vay gid tri nhé nhét cda P = g S X = —%.

Bai 16.

X 7x-15 3
= - +
x+5 25-x* x-5
__x 7x =15 N 3
Xx+5 (x—5)(x+5) x-5

a) A (x # iS)

A

x(x—=5)+7x—-15+3x+15
<> A=
(x+5)(x—5)

oA x> —=5x+7x—-15+3x+15
B (x+5)(x—5)

- Ao xX*+5x X
_(x+5)(x—5)_x—5

b) Ta cé ‘2x—1‘:9<:{2x_1:9 {XZS (KTM)

2x-1=-9 " |x=-4 (T™)

N

Thay x = —4 (tmdk) vaio A ta duge A= ——2 - g.

Vay vdi x =—4 thi A=g.

c)Tacé P=A.B (x =5)

x(x=5)(x+3) :x(x+3):x2+3x=x2+2.x.§+2—2
x-5 2 4 4

.(x2—2x—15):

92



3 2
Do (x+—j >0 (Vx;tiS)
2

2
<:>(x+§j —22—2 (Vx;tiS)
2 4 4

Pz—% (vX;tJ_rS)

3Y 3 3
Ddau "=" xay ra <:>{x+5j =O<:>x+5:0<:>x=—§ (thda man)

Vay gid tri nhé nhét cta P = —% S X = —g.

Bai 17.
a) BPkxd: x #2; x # -2

x+2 x-2 8 ) 4
2x—4 2x+4 4-x*) x-2

b) Ta ¢ A:( .(x2—2x+3)

| x+2  x-2 8 A x—3)(x+
@A{z(x_z) 2(x+2) (2—x)(2+x)}x—2'( 3)(x+1)

(x+2) —(x-2)" +16 x—2

_ 2

S A= 2(x—2)(x+2) 7 .(x 2x+3)
X HAX A X+ AX 4416 x=2 ;|

S A= 2(x—2)(x+2) 2 .(x 2x+3)
_8+16 5

<:>A——8(X+2).(x 2x+3)

SA=x*-2x+3
Vay A=x*-2x+3 (x#2 x #-2)

| =

2
c) Thay x = —— (tmdk) vao A, ta duoc A 2(——j —2.(——j+3 =1+4 =—

thi A=
4

d) Tacé A=3 (x#2 x#-2)

Vay vdéi x = -

N[= N
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<:>x2—2x+3:3<:>x2—2x:0<:>x(x—2):0c{

x=0 {X:O (TM)
=
x-2=0 X=2 (KTM)

Vay tai x =0 thi A=3.
e) Tacd A:xz—2x+3:x2—2x+1+2:(x—1)2+222 (VX;tZ; x¢—2)
Ddau "=" xay ra <:>(x—1)2:O<:>x—’I:O<:>x:1

Vay gid tri nhd nhdt cla A=2 tai x=1.
Bai 18. D

2
X —1 gy
o) Qo uﬂ_l; -1 X1
X%+ x x| | x*=x x*+x

@O:{M+1—11'!(X1)(XZ+X+1) (x+1)(x2x+1)] 0

x(x+1) x| x(x—1) - x(x+‘|)

Pkxd: x #0; x = 1

" @O:{(xﬂz +x1}(x2+x+1_x2x+1)

x(x+1) X X X

Q= (x—1)2+(x—1)(x+1) X x+T-x2+x—1
? {X(X+1) x(x+1) ] X

2_ 2_
<:>Q:x 2x+1+x 1:2_x

x(x+‘|) X
2x* =2x
@Q—m
@OZZX(X—‘D.l:X_’]
x(x+1) 2 x+1
X+ 1

b) Tacé Q=2""1 (x#0; x#+1)
X +1

Cx+1-2 x+1 2 1 2

x+1 _x+1_x+1: X +1

s Q
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D& Q nhén gid tri nguyén thi 2 1€ 7Z < x+1eU(2) hay x+1¢e {—2;—1;1;2}
X+

& Xe {—3;—2;0;1}

Két hop vdi diéu kién ta duoc x e {—3;—2}

Véy véi x € {-3;-2} thi P nhan gid tri nguyén.

2
c) Tacd P=(X_1) +X+1 (x¢0;x¢ir1)
Q
2
<:>P=();_11) +x+1=(x—1)2.x—+::+x+1:(x—1)(x+1)+x+1=x2—1+x+1=x2+x
— .
x+1
2
Xét P=x2+x=x2+2.x.1+l—l=(x+1J —lZ—l(VX?&O;X;éfI)
2 4 4 2 4 4

2
Ddau "=" xay ra <:>{x+%j :O<:>x+%=0<:>x=—

N[ =

Vay gid tri nhé nhét cla P = _% o X = _%

Bai19. D

2x 1 X
a) A= - 1+ x#1
) (x3+x—x2—1 X—J ( x2+’lj( )

o Ao 2x 1 X H1+x
(x2+‘|)(x—1) x-1|" x*+1
- Ao 2x —x* =1 x? +1

(x2+1)(x—‘|)'x2+x+1
<:>A=_(X_1)2. !
x—=1 x>+x+1

—(x-1 —
A= 2( ): 21 X
X +x+1 X +x+1
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Vay A=~
X“+x+1

, A
b) Ta cé Bzm (x¢1)

2
Ddau "=" xay ra <:>{x+%j :O<:>x+%=0<:>x=—% (thda man)

Vay gid tri I&n nhat cla B=-4 khi x = —%.

Bai 20. D
2+x  4x*  2-x) x*-3x _ .

G)O_(Z—x_x2—4_2+x}2x2—x3 (x¢0,x¢ir2,x¢3)
eqo|2tx, 4x° _2-x x(x-3)

1 2-x (2-x)(2+x) 2+x 'x2(2—x)
<:>O:(2+x)2+4x2—(2—x)2'x2(2—x)

(2—x)(2+x) x(x—3)
<:>Q:4+4x+x2+4x2—4+4x—x2 x(2-x)
(2-x)(2+x) " x-3

@Q:8x+4x2 X

2+x x-3
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_4X(2+X) X 4 x>

< Q= . =
2+x x-3 x-3
2
Vay Q = ax (x#0; x#£2; x #3)
x—3
2
b) Tacé Q=2 (x>3)
X—3
2 4(x*-9)+36 4(x-3)(x+3)+36
g 4036436 A(X-9)+36 4(x-3)(x+3) _a(xr3)s
x—3 x—-3 x—3 x—3
Q= ax+12+ 20 —ax 12+ 20 +24=4(x-3)+ * o
x—3 x—-3 x—3
V&i x >3, dp dung BDT Cosi cho hai s8 4(x -3); 363 ta duoc:
X_

36 36
4(x-3)+ 22\/4(x—3). 5 =226=24

x-3 X —
36
< 4(x-3)+ ;242480248
X_

36

Ddau "=" xay ra 4(x—3) = 3
X_

<:>(x—3)2=9<:>x—3:3<:>x:6 (théda man)

Vay gid trinhd clla Q=48 < x=6
Bai21. D

a) Xét x2y2+1+(x2—y)(1—y)¢0
S XY +1+x>=xy-y+y* =0

o XY —xy+x"+y’ —y+120

o Xy -y+0+y*—y+120

2 2 2 1 3 )
< (Y —y+N(x +’I)¢O<:>Ky —y+Zj+Z}(x +1)¢O

2
@{(y—%) +%](x2+1)¢0<:>x,yeR

Vay diéu kién xdc dinh la x,yeR.
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1X2+X2 1 2 2.2 1 E

Yy+—y+y +xy +—+-y

b) Ta cé A=4 — 4 . 4 4
Xy +1+(x —y)(‘l—y)

Y+ X Aty X 92+y+1 + 92+y+1
~ y y 4 y +y 4 4 4

“XY-y+yt (Y —y 1)+ -y +)

xX*y? +1+x°

2 1} 2 1
y +y+— X+ p2agyst
( 4 YTy

(y2—y+‘|)(x2+’l) Yoyt

Vay gid tri cla biéu thirc A khédng phu thudc vao gid tri cta bién x.

2
2 1 2 1 1 +1
Yy +y+— Yy +2.y.—+— Yy 5
c)Xét A=—— 4 e >0
Yy -y+1 Y-2y—+—+= 1) .3
2 4 4 (Y757,

2
, 1 1
Dau"="xdyra < |y+—| =0 y+—=0y=——
Y (y 2} y > y 5

Vay gid trinhd nhdt cla A=0 < y= —%.

Bai 22. D
2 X

a)Taco E=—X=1 X"+ x+1_(dkxd: x %1 x # 3;x % ~2)
x*+2
X=3)| x—

2(X2+X+1)—X(X—1) 22 +2x+2-x*+x

eE- (x—’l)(x2+x+1) _ (x—’l)(x2+x+’|) _ X2 +3x 42 .(X—'I)(x2+x+1)
0‘@'% —(x-3)(x+2) (x—1)(x2+x+1) —(x=3)(x+2)
x* =1 (X—'I)(x2+x+1)
R
-3
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X +1

b) E = (x¢1;x¢3;x¢—2)
- X
Taco E - X+1 =_x+1 =_x—3+4=_1_ 4
3—x x—3 x—3 x-3

D€ E dat gid tri nguyén thi

43 eZ < x—-3eU(4)
Hay x-3 ¢ {—4;—2;—1;1;2;4} S Xe {—1;1;2;4;5;7}
Két hop vdi diéu kién ta duoc x e {—1;2;4;5;7}

Vay v&i x € {—1;2;4;5;7} thi E nhdn gid tri nguyén.
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