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Unit-6 Algebraic Manipulation

Mathematics-9
Unit 6 — Exercise 6.3

Q.1  Use factorization to find the square root of the following expression. (A.B+U.B)
(LHR 2014, 15, GRW 2013, FSD 2017, SGD 2016)

(i) 4x* —12xy +9y°
Solution:
Ax? —12xy+9y*=4x> — 6Xy — 6xy+9y?
= 2x(2x—-3y) —3y(3x—3y)
= (2x-3y)(2x-3y)
4Ax* —12y +9y? = (2x—3y)?
Taking square root on both sides

J4xE —12xy+9y? =,[[2x -3y [

=+(2x—-3y)
.. 1
ii X2 —14+—
(i) 4x*
Solution:
x2—1+i2
4x
1 17T 2
= (X)2-2(X)| — |+| — ~a’—2ab+b*=(a-b
() ”LJ [ZX} +b°=(a-b)

{-4]

Taking square root

4x? 2X
x2-1+i:i(x-i)
4x? 2X
1, 1 1,
ii — X ——XyY+— A.B
(iii) 6 Y3 (A.B)

Solution:
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Ly 1 Xy + el y?
16 12 36
(2 o5
4 4 6 y 6
2
{%—%) aZ—ZaberZ:(a—b)2 (K.B)

Taking the square root

1, 1 1, (1 1 jz
TRIRTRALTLARE | Vi

16 12 36

(iv)  4(a+b)*-12(a*+b*) +9(a—b)?
Solution:
4(a+b)? —12(a2+b?) +9(a—b)?

=[2(a+b)’ |-2[2(a-+b)][3(a-b)]+[3(a-b)]"
=[2(a+b)-3(a-b)]" - a’-2ab+b*=(a-b)’ (K.B)

Taking square root

JAa+by’ —12(a +b7) +9(a—b)’ = [[2(a+b)-3(a-b)|
=+[2a+2b—3a+3b]

=+(5b—-a)
V) 4x° —12x%y® +9y°
9x* +24x°y* +16y*
Solution:
4x° ~12x°y° +9y°
9x* +24x°y* +16y*

_ (2x°)* =2(2x)(3y°) + (3y°)?
(3x%)* +2(3x*)(4y?) + (4y?)?
~ [ZX3 —3y‘°‘]2

[3x2 + 4y2]2

a2$2ab+b2=(a$b)2 (K.B)

Taking square root
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Unit-6
2
\/4x6—12x3y3+9y5 ~ (2x*-3y°)
9x* +24x°y* +16y* \/3X2+4y2)2
3 3
_4 2x° -3y
3x° +4y?
. 1Y 1
(vi) X+=| —4] x==],(x=0)
X X

Solution:

ERE

By adding and subtracting 4

:x2+i2+2—4[x—1j
X X

:(x2+i2—2j+2—4(x—1j+2
X X

=X’ +i2—2—4(x—l)+4
X X

2t
(-2

Taking square root

ot

(vii) (x%%j —4(x+1j 112
X X

Solution:

- a?—2ab+b?= (a—b)2

(A.B+K.B)
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2
:{x2+i2} —4x2—i2—8+12
X X
2
=(x2+i2J —4(x2 +—2]+4
X X
17 1
=[X2+F} -2[x2+?}(2)+(2)2 a2—2ab+b2=(a—b)2
- 2
= x2+%-2}

Taking square root

r 2 2 2
\/x“fiz} —4{x+£} +12 =\/{x2+i2—2}
X X X
:J_r[x2+i2-2j
X

(viii)  (X* +3x+2)(x* +4x+3)(X* +5x+6)

Solution:
(x2 +3x+2)(x2 +4x+3)(x2 +5x+6)

= [xz +2X+ x+2][x2 +3x+x+3][x2 +3x+2x+6]
=[X(x+2) +2(x+ 2) [ x(x+3) +1(x +3) | [ x(x +3) + 2(x +3)]
=(X+2)(X+D(X+)(X+D)(x+3)(x+2)
=(x+2)*(x+1)*(x+3)?

Taking square root

JO +3x+2) (X% +4x+3)(X2 +5x+6) = /(x +2)2(x +1)?(x +3)?
=+(x+1)(x+2)(x+3)
(iX)  (x*+8x+7)(2x* —x—3)(2x* +11x—21)
Solution:
(x*+8x+7)(2x" —x-3)(2x* +11x—21)
= (X2 +TX+1Ix+7)(2%% -3x + 2x-3)(2x* +14x-3x-21)
=[(X(x+7) +2(x+7) ][ x(2x —3) +1(2x = 3) ][ (2X(x +7) =3(x+7)]
=(x+7)(x+1)(2x-3)(x +1)(x+7)(2x-3)
= (x+7)%(x+1)*(2x-3)?
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Taking square root
JO +8x+T7)(2x2 -x-3)(2x2 +11x-21) = /(x +7)2(x +1)(2x-3)?
= +(x+1)(x+7)(2x-3)
Q.2 Use division method to find the square root of the following expression. (K.B)

(i) AX* +12xy +9y° +16x+ 24y +16

Solution:
AX* +12xy +9y® +16x+ 24y +16

2X+3y+4
2x>M+12xy+9y2+16x+24y+16

41"

4x+3y)12 4§ + 95" +16x+ 24y +16
+12 3 + 9y
4x+6y+4>M+M+%
16X £ 247 £ 16
0

Square root = +(2x+3y+4)
(i) x*—10x® +37x% —60x+36 (A.B+K.B)
Solution: x*—-10x* +37x* —60x +36

X —5X+6
x2>)(“/—10x3 +37x* —60x + 36

+ x*
2x° —5x>—,’l,97</°(+37x2 — 60X + 36
+10%° +25x°

2x2—10x+6>M—M+%
+12%7 T 60X + 36

Square root = (X’ —5x+6)

(i)  9x*—6x3+7x*—2x+1
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Solution:
Ox* —6x3+7x* —2x+1
3xP—x+1
3x2>9>;(‘(—6x3 +7x*-2x+1

+.9x”
6x2—x>76i“{+7x2—2x+1
+65C + X2
6x2—2x+1>ﬁx’[—2%+1
+ 6 T2+ 1

Square root +(3x* —x+1)

(iv)  4+25x* +7x*—2x+1 (A.B)
Solution: 4+ 25x* —12x —24x> +16x*

4x% —3x+2
4x2>M—24x3+25x2—12x+4

+16%°
8x* —3x>—M+25x2—12x+4
T 2455 +9x°
8x2—6x+2>J,6r%f—;lzi+/f
1168 TL2K + A

X

Square root =+(4x* —3x+2)

2
@  X_10x 5, 10y

2
Ty . +%,(x¢0,y¢0)
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2
Solution: x_2_10_x+27_10_y+ ,(x#0,y=0)
y y X
X y
§—5+A
x| X/ _10x o 10y y°
2 y X X

2

10
/Y

o ¥
g

Square root = i[i -5+ XJ
y X

Q.3  Find the value of k for which the following expressions will become a perfect square.

%

(i) 4x* —12x% +37x* —42x +k (A.B)
Solution: 4x* —12x® +37x*—42x+k

2X* —3X+7
XZ>M—1ZX3+37x2—42x+k

+ 4x°
4x2—3x>—M+37x2—42x+k
~12%% +9x?
2877 — 42% +k
+28%% T 42X +49

k —49

4x* —6X+7

In the case of perfect square remainder is always is equal to zero so
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k—49=0
k=49
(i)  x*-4x*+10x* —kx+9
Solution:
x* —4x® +10x* —kx+9

X2 —2X+3
:x2>/—4x3+10x2—kx+9

+x°

2x? —2x>—}|«x/f+10x2 —kx+9

$Mi4x2

2x2—4x+3>6x2—kx+9

—6x"F12x+9
—kx+12x=0
In the case of square root remainder is always equal to zero
k-12=0
k=12
Q.4  Find the value of | and m for which the following expression will be perfect square
(i) X' +4x° +16X> +Ix+m (A.B)
Solution:

X' +4x3+16X% +IX+m

X*+2X+6
:x2>)<"(+4x3 +16X* +Ix+m

X
2x% + 2x>}lr></f+16x2 +Ix+m

+ 45° +4x°

2x2+4x+6>M+lx+m
+12%7 +24x+36

(1-24)x=0, m-36=0
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In the case of square root remainder is always zero
|-24=0, m—36=0

=24, m=36
(i)  49x* —70x®+109x* +Ix—m
Solution:
49x* —70x> +109x> +Ix—m
7X* —5x+6

7x2> 495" —70%% +109%2 + Ix —m
+ 495"

14x° — 5x> ~705%° +109x2 +Ix—m

T 705 +25x2

14x° —10x+6>B4’(f+lx—m
+84%7 760X + 36

IX+60x—m-—36
(1+60)x—m—36

In the case of square root remainder is always equal to zero
I+60=0 -m-36=0
|+60=0, -m=36

I=—60 , m=-36
Q.5 To make the expression 9x* —12x®+22x* —13x+12 a perfect square (A.B)
Solution: 9x* —12x® +22x* —13x +12
3x*—2x+3
:3x2> 9x —12xF +22x2 —13x +12
+9x°
6x? —2x)_12x/5+ 22x% ~13x +12
T12%C +4x2
% —4x+3>M—13x+12
+18%7 F12x+9
—X+3
0] +x—23is to be added
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(i) —X+31s to be subtract from it
(i)  —x+3=0

Xx=3
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