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Simplification of Fractions

The process of solving a fraction in Algebra is same

8. The simplified form of

as that of Arithmetic. First of all we find LCM (Lowest 1 ] B . i 3
Common Multiple) of algebraic expressions and then -;—_—-1- = --"'x +1 x2+1 x*+1
simplify. 8
Rule of BODMAS is always taken into consider- (1) —% (2) 5 -1
ation. 1-x 5
SOLVED OBJECTIVE TYPE QUESTIOS 3) 56 - 4 7_,6
x —
1. The simplified form of x .y, 2xy
xt-x-6 x*+2x-24 6. The simplified formof 3"/ " x4+ y g?-x* Is:
2 t—3 is :
2(x +4) x+3 x2 + y?
S 2 2(x+4) Bx+y (4) 'xz_yz
x+4 x+3 7. The simplified form of
3) x+3 @) x+4 !
l4x 1-x 4x 8x* i
- l1-x 1+x S
2. The simplified form of —"5—+—1+ x =t is : S el
: x-1 x+1 8
1
(I]X2+x+2 [2]-‘f2-x+2 Wie @1
Kol %=1 8x
(3) x+1 X+2 (8) 1-x? (4) 1-x2
x*-2x +1 {4] x?-2x+1 8. The simplified form of
’ 1 ” 1 4 1 ax bx cx

a2+2d+3 a-4

2

3. The simplified form of #
a® -1 a+l

is :

2a?+3a+7 2.
(1) 5 @) 20 -3a+7
a“+1 0.2+1
2a°%-3a+7 2 _
(3) 5 [4)M1§
a” -1 a?-1

X+a, x+¥
is :

X+cC

3. gttt —
Frad B Pred

o X3

2 -
4.Thesimpllﬁedfonnof£x—a;x *3__1 _ l-a+a? l1+a? +q 1+a2 +q4 ?
- (x* +2)2 x24+9 Is: (1o (2) -1
(3)1
) 222 23 41 (4)2
x? +2 @)~ 1
X“+2 10. :2—:‘_—5;—-—-1-—?___‘___ 3 -
23 -1 *2 a®-5a+6 al_4q43
@) F—s 2x° +1
(2 +2)2 @) = (1) :
(x* + 2]2 (a- ]](a -2)
% h
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1
@ @ 2a-3

1
@B @ Ne-2@- 3)

W@ Na-2w@-3

11. ,;E____g__ a+b

+—_—
a-b a+b_ a+b gip, a® i

b b a+b '-""-"xa’-n-bﬂ

— . —

——— —

3a 2b
(155 @ 3o
3b
3) — Kesientf
(3) 35 (4) %
X-y _x+y 4 \x-y _
12. [x+y x-u B o =9
(1)-2 (2)2
310 (4) 4
1 1 2x  4x® 8x" 16x'S
13. I-x 1+x 1+x® 1+x* 1+x8 l—xw_?
(1o (2)-1
(3)1 (4)-2

14. If a and b are positive quantities and

a+b 2ab
x= =g, Y= [ab andz=m,whlchofﬂ1e

following is correct ?
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(11
(3)4

(2)-1
(4) -2

3

1
18. If x+ = =1and y+-!-=1 then z+-—l—==‘?
y z X

(1)=1 (2) x
(3) 22 4)1
20. If p = q = r
b-c c¢~-a a-b
(1)0 2)1
(3)-1 (4)-2
b‘?.

c‘z

21.

(1)1

(B8)-x+a

(4)2
1

.thenp+q+r="°

la-b)la-c¢) ¥ (b-cllb-a) ¢ (c-a)lc-b) =
(2)-1

22. Qa-blla-9 bb-a)b-0 ce-ae-b '

(1) abe

(3) @®b*¢

1
@) =

1
@ Z7E

e ANSWERS s}

1.(1) 2. (2) 3.(3) 4. (4) 5. (2)

6. (1) 7. (3) 8. (4) 9. (1) 10. (3)
11.(1) 12. (1) 13. (1) 14. (2) 18. (3)
16. (2) 17.(3), | 18.(1) 19. (4) 20. (1)
21. (1) 22, (2)

(lx<y>z [2]x‘> y>z
B)x<y<z (4)x>y<z
18. If (x- a) (x- b= 1] = a- b, find the value of x. F_ EXPLANATIONS A
(1)(1+ad (2)b . . i3 xX2-x-6 x?+2x-24
(3)(1+a.b (4)(1-a), v 1) Z-9 . p—r
18. If 20 . x+3ab find the value of x. (x-3)(x+2) (x+6){x-4)
R+D " Kreh = x-3)x+3)  (x-4)(x+3)
(1)a+2b (2)a-2b
(3)a+b (4)a-b _ x+2+(x+6)=(x+2)+(x+6)
17. If.t+y+z=0then T x+3 x+3 x+3
1 1 1 " 2x+8 _2(x+4)
sttt imepensmg L + 3 7 2 - =
x24y?-22 Yzi-x? 28+ x"-y x+3  x+3
(11 (2)-1 x+1 x*-1
30 4)2 04T
2
g olb-c? p-lael cfob g e+ Dx + ) +0e -1 -1)
" la+cP-b? @+bP-c> b+cf-a " (x=1(x+1)
L
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(e +12 +(x-D3(x+1)
o (x=1(x+1)

(x+ l]{(x +l]+{x-l]2} (Dt (x- 1)2

(x-1x+1) = x-1
_ x+1+x%-2x+1 = xX2-x+2
= x-1 |

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

x-1 x+1 x-1 x+1

2

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

- e | o, ol B i 08
“ gyl (x-1)

_x+l+x?-2x+1  x?-x+2
x-1 x-1

2
a“+2a+3 a-4
3. [3) a!_l a+l

_ {a2+2a+3]{a+1]+{a—4}{a2-1)
= (@®-1@+1)

~ @®+2a+3)a+)+(a-4)a-1)a+1)
a fa-Na+Ya+l)

[a+l}[a2+2a+3+[a-4}[a—-1]]
(@a-Nla+)a+l) )

_'a2+2a+3+a2—5a+4 2a%-3a+7
(a-1a+1) = a®-1
2x3 +x2+3
a @ ==
(x* +2) X“+2
2x3+x2+3__ x2+2
?+22  (x2 427
JBPex13 04y 2y
(x? +2?2 =-G2—:—-2-}_2.
1 1 2
ﬁ- 2 - _— - 4
@33 x+1 X241 xha1
.,[_1___1_] 2 4
X=-1 x+1 x2+l"“"--x4+1
.‘—"‘-‘51’.2:11“:_1,1_ 2 4
s il A

. 1-x

2 2_,___.:"...-

o S— 4
- F A A

I o
ol [ N x2+1] x° t

au? +y-262 =04
S {xa_l"xz_l_n x*+1

2x2+2-2x2+2 _ AP

4

o+ Xl

x"'—]—'x4+l

4[x4+1]—4[x“—1}_4X4+4‘4x4+4-_— 88
- 8 _
x?-Dx*+1) x"=1 el
x ¥ i 2xy
6. (”x—y+x+y g2 - x2

xx+yl+ylx-y) 2xy

= x-ylx+y) (x*-y?)

Arxy+yx-y?  2xy

= 22 2P
A+2y-y* 2
N T S P

_ X2y -2y xR oy?
= x2__y2 xz_yg_

.7. {3] l+x_1—x+ 4 g sxa
I-x 1+x 14x2 ]_,*%

=[1+x_]_-—x 4x 8x3
l-x 1+x l+x2+l—x4
Il o O T T

-x)(1+ x)

..
2
T+x® 1%

(_li2x+x2]—(l—2x+x2)
1-x2

=[ 4x2+ 4x . 83
1-x 14 x2 1= x?

4x

1+ x?

= 4x(l+ xz) +4x(l - xﬂ) 8x3
1-x?)(1 + 2

3
cAx+4x¥14x-4,9
4

1-x

—+

8x3

1-x*4




_8x 8x3 11. (1)
1-x*  1-x*
ala+bl-ala-b) (a+b)+(a-b)?
_Bx+8x* _ 8xl+x?) 8x b{(ﬂ-bl(mbl ,_la-bla+b) a?
= = = iy~ X
I-x* T 0B 1o At bE B fa+bf -7 a® 8P
8. (4) @b (@-b){a+b)
1 1 1 2 2 .
+ % ax bx cx - 8 +ab-a’+ab  a®+b? +2ab+a? +b? - 2ab 9
x+a x+b x+c+x3+dx2+x3+hx2+x3+r_x2 ab + b2 - ab + b? ahbhzab-a’-bhnzb"nﬁau,?
1 ax 1 ' 2ab 2(a? +b? E
=[ * = ]+[ g X [" L = + _° +0) —
x+a x%x+a) xX+b x’[x+b}+x+c+x3[x+c] 2p2 4ab xa2+bz
1 a ] [ 1 b 1
= o 4 i < _2ab 2a _a_ a 2a+a 3a
il el e al) "7 a b'w 2 "
"o Xx+a x+b X+c 1.1 1.3
= ol S o S U ) ) d 2
x(x+a) x(x+b) x(x+c) x x x x 12. (1) -yt -(x+y)? 4y? |x-y
(x+yllx-y)  x2-4?| 2y
0. ) ————-—22
""1+a?-a 1+a’+a l+a’+a’ [x“+yz—2xy—x2-y2—2xy ay? ]x-y
= 2__32 T R G
1+a2+a-(1+a?-a) 2a b ek Y
= 2 _ 2 = 4, 2
l+a“-a)l+a“+a) l+a”+a (_4_,4’ . ay? ]x-—y
=|T"2_.32 _ 2| 2
l1+a’+a-1-a%+a 2a e ol ¥
L 22 _ 2 - R
el R Lk Wi -axy-4y® x-y _Ayx+y) x-y_ ,
2a B 2a B S T 2y - (x-ulx+y) 2
= 1+a%*+2a%-a%2 1+a*+a? 13. (1)
2a 2 | 1 1 2x _ 4x®  8x 16x'°
™ abior 1rnhrad =0 1-x l+x 14+x%2 1+x% 1+x® 1-x1®
g 1 " 2 ey 3 1+x-1+x  2x _ 4x® 8x7 16x'°
. a?-3a+2 a’-5a+6 a°-4a+3 TU+00-% 1+x% 1+x* 1+x® 1-x8
1 2 _3
_ + - 4x® 8x7 16x'®
="9 2 _ - a - = 3 2x 2x =
-%2a-a+2 a“-2a-3a+6 a 3a-a+ - = = =
@ g 1-x2 1+x2 1+x* 1+x% 1-x'©
1
+
= 2@-2-1a-2 ala-2-3(-2) _ ox(+x?)-2x(-x3) 4x® 8x" _16x'°
3 - 1-x2)(1 +x?) 1+x7 1+a? 1-x'°
ala-3)-1(a-3) 2x+2x3 -2x+2x°  4x® _ 8x’ _16x!s
. 9 3 , = 1-x* 1+x% 1+x® 1-x'©
+ e _
=@-2@-1 (@-2@-3 (@-3@a- 4x®  ax®  8x _16x'
= - - B 16
la-3)+2(a-1)-3a-2 1-x* 1+x* 1+x° 1-x
= = -2)(a-3 .
a-3+2a-2-3a+6 =" d-xMa+xY 14x8 1=
= )
(@a-1la-2)a -3)
4+ 4xT -4x® +ax’ _ 8x7 16x'°
1 = 1-x8 1+ x° 1-x*
= a-la-2la-3)
EME-T1 )




8x’ _ 8x7 __lﬁx15
1-x% 1+x® 1-x8

8x7(1+ x8) - 8x7(1 - x8) _16x'®
(1- x8)(1 + x5) 1

8x” +8x'5-8x" +8x'% 16x'

1-x8 1-x'€
_ 16x%  16x!® =0
T 1-x€ 1-x18
i {mx"y=a;b_ﬂ=ﬂ_‘.'b_'2_g_@

() + (5 -2 _ (Ja - 4B

= positive
x>y
_2ab _ Jab(a +b)-2ab
Again, y - z= Jab a+b at+b
_ Jab(a +b - 2Jab)
a+b
| (Va)" + (VB)" - 24ap |
(a+b)
2
Jabfa-b)’
= =a
== positive quantity
& Y8
LX>Y>Z

18. (3) (x-a) (x-b-1)=a-b

= X-xb-x-ax+ab+a=a-b

= X¥-xb-x-ax+ab+a-a+b=0
= ¥ -x-ax-bx+b+ab=0

= xx-1-ad-bx-1-a)=0

= (x-1-a)(x-b =0

If. x-1-a=0then x=1+¢

= x-b=0then x=b

Hence, x=(1+a), b

Xx+ta __x+3a
x+b x+a+b

16. (2)

X+a+b x+8a
=
xX+b X+a

= x+a=2(x+b=2x+2b
= 2x-x=a-2b
s x=a-2b
17. (3) - x+y+2z=0
LX+Y=-—Z,
= (x+ y)? = (-2)?
=2+ +2xy=2"
= A=+ Y+ 2xy
Similarly, X = y? + 2* + 2yz
and, P =2"+x* +2xz
Expression
et . 1
=2+t -22 a2l -x? 22 xP-y?
Putting the values of = 22, 2 and *
1 1

1

+ _
Xy -0yt v2xy) Y ez - (Y2 + 22 +2y2)

+
22+ x% (22 + x? + 2x2)

— e

_z+x+y) 0
T 2qz 2z
=0

(s x+y+2z=0)

az—(b-c)a bz--(a—c:)2 c’-—(;:;--b)2
(@+c)®-p? (f:u-»!::]:a—c’+(!:p+c)2—¢::2

18. (1)

(a+b-—c)(a—b+c) (b+‘a—c)(b—a+c)
(a+c+b)(a+c-—b) (@a+b+cla+b-¢)

+!f:_ﬂ::-—b)(c--a +b)
(b+c+a)b+c-a)




-a*b-c b-a+c c+a-b
a+b+c a+b+c a+b+c

a+b-~ -
= c+b arc+c+a-b a+b+c

a+b+c a+b+c =1
1
19. {4]'.' x+-g=1 .'_x:l_.l_=_y__!_
y Yy
1__uy
= 3 g-1

o1y _1l-y
“ 1=y 1-y 1-y

.. Q9 . T .
b—cﬂc—a_a-b-ku‘et}

& p=k(b-0d,q=klc-a,r=k(a b
Expression=p+ g+ r
=k((b-c)+klc-a) +kla-Db
=k(b-c+c-a+a-b)

20. (1) -

=kx0=0
a? N b? i c?
21. (1) G -p)@a-o b-cdb-a) (c-a)c-b)
a? b® c

= "la-bc-a) b-dla-b) . (c-alb-c)
(Writing in cyclic order)

—a?(b-c)-bc-a)-c*a-b)
= (a-b)b-c)lc-a)

_a?b+alc-b%c+bPa-cfa+c’h
= @-bb-olc-a)

_a?b+bPa+a’c-bPc-clatc’h
- @-b)b-clc-a)

—abla-b)+ cl@? -b?) -c%(a-h)
- @-bb-cllc-a

~ab(a—b]+c(a-m(a+b)—c’{a-b}
= (@a-b)b-clc-a)

(a - b)[-ab +cla+b) -c?]
{@-b)b-clc-al
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(a - b)l-ab + ca + cb - ¢?]
(@a-b)b-c)(b-a)

(@-b)-a(b-c)+c(b-c)]
(a-b)(b-c)lc-a)

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

([@a-blb-cic-a) _
= ([a-b)b-c)ic-a)

1 1 1

» ) Ga-ba-0 ' bb-ab-0  clc-alc-b)

= 1 - 1 = 1
= ala-b)lc-a) bla-b)(b-c) clc-allb-c)

(writing in cyclic order)
-bec(b-c)-ac(c-a)-abla-b)
= abcla-b)(b-c)lc-a)

-belb - o) -ac? + a%c - a?b + ab?)
abe(a - b)(b-clc-a)

-be(b -c)-a?b+a?c +ab® —ac?
abcla-b)(b-c)lc-a)

-belb-c)-a?b-o+ab?-c?)
- abe(a-b)(b-c)lc-a)

—belb-c)-a(b-c)+alb-c)b+c)
abela -b)(b-c)(c-a)

(b-c)l-bc—a? +alb+c)
= abcla-b)(b-c)lc-a)

(b-c)l-bc-a? +ab +acl
="abcla-b)b-clc-a)

(b-c¢)l-a2 +ab + ac - be)
= Tabcla-b)(b-clc-a)

(b-cl-ala- b)+cla - b)]
=" abcla-b)(b-cllc-a)

(b-c)lla-b)(-a+cl
= ‘abc(a -b)(b-c)(c-a)

(b-c)la-bllc-a) - 1
= abcla-b)b-clc-a) ~ abe

__‘\_.———-J_




