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Unit-6 Algebraic Manipulation

Mathematics-9
Unit 6 — Exercise 6.2

Q.1  Simplify each of the following as a rational expression.

0 X —x-6 X +2x-24
X -9 X -x-12
Solution:
xz—x—6+x2+2x—24
X -9 X —-x-12
_x —3X+2X— 6 X° +6x—4x—24 az_bzz(a+b)(a—b)(K.B)
x)’-@3)° x —4x+3x-12
_X(x=3)+2(x-3)  X(x+6)—4(x+6)
(x=3)(x+3) X(Xx—4)+3(x—4)
(%)(HZ) (x+6)(x<%)
TR (+3) | (=AY (x+9)

(x+2) (x+6)
(x+3) (x+3)
:x+2+x+6

X+3

_8+2x

 x+3

_2(x+4)

© X+3
0.2 {x+1_x—1_ :1x }r 44x

x=1 x+1 x"+1] x -1
Solution:

(A.B)

[x+1 x-1 4x 4x
- T2 T
[ X-1 x+1 x"+1] x -1

__(x+1)2—(x—1)2_ 4x }r 4x
(x=1)(x+1)  x*+1| x*-1

_:x2+2x+1—(x2+1—2x)_ 4x L2 2 3
- D(aD x2+1}L s a —b =(a+b)(a—b)(K.B)
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/+2x;|4—)<{/f+2x_ 4x J{ 4x }
X -1 X +1 X -1
[ ax 4x LA

Xt -1 X2+J X -1
_4x(x2 +1) —4x(x2 —1)}r 4x
x> —1)(x* +1) x' -1

__4x3+4x—4x3+4x}+ 4x

x -1
_ 8 . 4x
x'-1 x'-1
_ 8x+4x
x' -1
B 12x
x' -1
1 1 2
Q'3 2 +— T2
X —8x+15 X —4x+3 X —6x+5
Solution:

1 1 2
2 +— Bz
X —8x+15 x —4x+3 X —-6x+5
1 1 2
= +— -
X —3Xx-5x+15 X —3x-1x+3 X —bx—x+5
1 1 2

T X(X—3)_5(x—3) ' X(X—3)—1(x—3) X(x—5)—1(Xx—5)
~ 1 . 1 ~ 2
C(x=3)(x-5) (x=3)(x-1) (x-5)(x-1)
~_(x=D)+(x-5)-2(x-3)
 (x=3)(x=5)(x-1)
A X B2

(x=3)(x=5)(x-1)

0

T (x=3)(x=5)(x-1)
=0
(x+2)(x+3) (x+2)(2x° -32)

4
Q X -9 (x—4)(x2—x—6)

Solution:
(x+2)(x+3) (x+2)(2x° —32)
X' -9 (x—4)(x2—x—6)

(A.B)
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_ (X+2)(X+3) N (X-l-Z)[Z(X‘2 —16)}
) -@B)°  (x=4)(x° —3x+2X—6)

ey, 2 200" @']
(x=3)(%3)  (x—4)[x(x—3)+2(x-3)]
_(x+2) D) 26+ H)(=A) |
(x=3)  (=A)(x=3)(x+72)
_(x+2)+2(x+4)

(x=3)  (x-3)

X+2 2x+8

:EJr X—3

_ X+2+2X+8

~ x-3

_ 3x+10

- x-3

X+3 1 4x

.. a’—b’=(a+b)(a—b)(K.B)

5 + — (A.B)
2X"+9x+9 2(2x-3) 4x" -9

X+3 N 1 1 4x
2x* +9x+9 2(2x-3) 4x° -9
_ X+3 N dl _ 4x
2x" +6x+3x+9  2(2x=3) (2x)'-(3)°
- X¥d . EVoeEW X - a’~b*(a+b)(a-b)(A.B)
2X(X+3)+3(x+3) 2(2x-3) (2x-3)(2x+3)
_ (%) L 4x
(x3)(2x+3) 2(2x-3) (2x—3)(2x+3)
1 1 4x

T ox+3 22x-3) (2x—3)(2x+3)
_ 2(2x—3)+(2x+3) —4xx2

2(2x—-3)(2x+3)
_ AX—-6+2x+3-8x

2(2x-3)(2x+3)
—2x-3

T 2(2x—3)(2x+3)

~1(2%3)

" 2(2x—3)(2%+3)
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-1
2(2x—-3)
Q.6 A—l,where A:a_+1
A a-1
Solution:
Here A:a_+1
a—1
1 a+l1 1 .
A_K =11 ail (by putting value of A)
a-1
_a+l a-1
a-1 a+1
_(a+)’-(a-1’
(a-D(a+1)
_a’+2a+1-(a’-2a+1) .. (a+b)'=a’+2ab+b’
a’ -1 (a-b)’=a"-2ab+b’
_/+2a;|/f—/+2a/f
a’—1
_ 4a
a’ -1
Q7 x—l+ 2 B X+1+ 4 : (A.B)
X—2 2-—X X+2 4-—x
Solution:

[x-1 2 X+1 4
+ - + 5
| X—=2 2-X X+2 4-—x

x-1 2 X+1 4
= + - +—
| X—=2 —X+2 X+2 —-x"+4
x-1 2 Xx+1 4
- +
| x—2 x-2] | x+2 —(x2—4)

[x-1 2 ] [x+1 4
[ x—2 x=2] [x+2 x' -4

__x—l—Z}_ Xx+1 4
__ X—2 X+2 (X+2)(x-2)
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_(x=3) | (x+)(x-2)-4
_(x—2) (x+2)(x-2)

x—3 [ x2—2x+x-2-4
x=2 | (x+2)(x—2)

B x—3__x2—x—2—4
S Xx=2 | (x+2)(x-2)

X —X—6
(x—2)(x+2)

X—2

x° —3X+2X—6
(x—2)(x+2)
B x—3_x(x—3)+2(x—3)
CXx=2 (x=2)(x+2)
X 3_(X_3)(m)
2 (x—2)(%2/)
X8 X5
2 -2
=0
Q.8  What rational number should be subtracted from (A.B+K.B)

2x° +2x—7 x-1
——— toget —
X +Xx-6 X—2
Solution:
Let required rational number be P(x)

According to condition
2
X H2XT pyy= XL
X" +Xx—6 X—2
2X% +2x -7 1
P(x)= -
(%) X* +X—6

X—2
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2X2 42X —T—

(
(x+3)(x—2)
(

2X2 4+ 2x—7— x2+2x—3)

(x+3)(x-2)
22X+ 2X—T X" —2X+3
- (x+3)(x—2)
o xXX-4
_(x+3)(x—2)
x> —2? ;.
:m .. a’-b’=(a+b)(a-b) (K.B)

(x+2) (27
(x+3) (-7

_X+2

 Xx+3

2 2
X +X—-6 X —4
Q.9 3 X—

X —X-6 X -9
Solution:

x2+x—6xx2—4

X —x-6 X' -9

:x2+3x—2x—6xx2—22

X —3x+2x-6 x -3

e

T X(x=3)+2(x=3)  (x-3)(x+3) - @ —b*=(a+b)(a-b) (A.B+K.B)
_(x#38)(x-2) (x-2)(x+2

(

-2, |
32) (3))
(x-2)

(x=3)’
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8 X° +6X+8

Q.10
X —4 Xo—2x+1
Solution:

X’ —8 X’ +6X+8
X —4 X —2x+1
(x)s—(2)3xx +4X+2x+8
(xz)—(z)2 X —x—x+1

_(X_Z)(X2+2X+4)Xx(x+4)+2(x+4)

- (x—2)(x+2) x(x—-1)-1(x—-1)

_x2+2x+4x(x+4)()‘f"'/f)

C(F2) (=D (x-D)

(x2+2x+4)(x+4)
(x-1)

X' —8x 2x-1

Q.11 x
2%° +5x-3 X +2x+4 X —2x
Solution:

X+3

2x-1

2x2+5x—3 X +2X+4
3

~ X(X —8) Sy

2x° +6X—X—3 X +2x+4 X(x-2)

X[(x)'-(2)']

x' —8x X+3

2
X —=2X

2x-1 X+3

~ a’-b’=(a-b)(a*+ab+b?)
a’-b’=(a+b)(a-h)

(A.B+K.B)

2x(x+3)

(}(Zf)( x+4) %1

1(x+3) X +2x+4 X(x=2)

- a’-b’=(a-b)(a’+ab+b’)(K.B)

x+3

2%=T)(x+3) eria
=1

2 2
2y +7y-4 4y -1
3y2—13y+4 6y2+y—1
Solution:

2y° +7y-4 |

Q.12

4y* -1
3y2—13y+4 6y2+y—1

2y +8y-1ly—4 (23/)2 (V)
3y -12y - y+4 6y +3y-2y-1

x(s-7)

. a’-b’=(a+b)(a-b)(K.B)
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X+ x—y {x+y_x—y}
X —y' X +yt | [x-y Xx+y

[ 2 2 2 2

X +y X =Yy | X+Yy X=Yy
2 2 2 2 |7 -

X —y" X +y} {X—y X+y}

(¢ +y) - (xZ—f)Z] {(xw) ~(x yf}

(x )(x +y) )(x+y)
_( frox y +y ) (x 258 y +y )]{(x +2Xy+Yy ) (x2—2xy+y2)]
EETIEy <
(a+b)2:a2+2ab+b2, (a—b)2=a2—2ab+b2

_)((+2x2y2+/y"/—)((+2x2y2—)/}:[x{+2xy+/y[—x{+2xyf}

(Xz_yz)(xz+y2) X2 — y?

_(xz ~ ;zx)({(z N yz)][xzﬂi(yyz}
_ 4X2y2 sz—yz
(Xz_yz)(xz+y2) Axy
A
v |ocey) 29

Xy
2 2
X" +y
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