ALGEBRAIC
MANIPULATION

Draw a Venn Diagram and use it to find the HCF and LCM for:
1.48 and 72 UNI I
¢ 48 72
HOF =24
LCM=144

Highest Common Factor (H.C.F.)

(LHR 2014, GRW 2014, 17, FSD 2016, 17, MTN 2014, 15, SWL 2016, 17, RWP 2017)
If two or more algebraic expressions are given, then their common factor of highest power is
called the H.C.F of the expressions. (K.B)

For example:
H.C.F of 39x’y’z and 91x°y°z’is 13x°y*7
Least Common Multiple (L.C.M.)

If an algebraic expression p(x)is exactly divisible by two or more expressions, then p(x) is

called the Common Multiple of the given expressions. The Least Common Multiple (L.C.M.) is
the product of common factors together with non-common factors of the given expressions.
For example: (K.B)

L.C.M of 39x'y’z and 91x°y°z’is
273x7y%z".
The Method used to find the H.C.F. of Expressions|

Following are two methods:
Q) By factorization
(i) By Division

Find H.C.F of the following Polynomials x> — 4, x> #4x + 4, 2x> #X =6 (U.B)
(i) (A.B)
Solution:

x> —4=x"-28 =(x-2)(x+2)
X +4x+4:(x)2 +2(x)(2)+(2)2
' —(x+2)
2X* +X—6=2x>+4x—-3x—6
=2X(x+2)-3(x+2)
=(x+2)(2x-3)
Hence, H.C.F. =x+2
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(i) H.C.F. by Division

Use division method to find the H.C.F. of the polynomials (A.B)
p(x) =x3=7x* +14x=8.and g (X) =X} —7x+6
Solution:
1
Ix377x+6>f—7x2 +14x -8
X FIx+6
—7x* +21x-14

Here the remainder can be factorized as  —7x%+21x—14 = —7(x2 —3x+ 2)

We ignore —7 because it is not common to both the given polynomials and consider
X* —3X+2
X+3
x2—3x+2>)<"‘/+0x2—7x+6

+ X F3x2 £2x
32— 9L + 8
+ 3T 9L+ 8

0
Hence H.C.F. of p(x) and q(x)is x*—3x+2.

Q) In finding H.C.F. by division, if required, any expression can be multiplied by a suitable
integer to avoid fraction. (K.B)

(i) In case we are given three polynomials, then as a first step we find H.C.F. of any two of
them and then find the H.C.F. of this H.C.F and the third polynomial.

orking Rule to Find L.C.M. of given Algebraic Expressions

Q) Factorize the given expressions completely i.e., to simplest form. (K-B)
(i)  Then the L.C.M. is obtained by taking the product of each-facter appearing-in‘any.ofthe
given expressions, raised to the highest power with which that factor appears.”

Example
Find the L.C.Mjof p(x)=12 (x*-y*) and \q(x)=8(x* —xy°) (A.B)

Solution:
By prime factorization of the-given expressions, we have

(%) =12(x3 — y‘°’) =22 x3(x- y)(x2 + XY+ yz)And
: a(x) :8(x3—xy2) :8x(x2 —yz)
=2°x(x-y)(x+Y)
Common factors =22 (x—y)

Non common factors = 2x3x x(x+ y)(X2 +Xy+ yz)
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Hence L.C.M. = Common factors x Non common factors
=2°x3xx(x+y) (X2 y) (X Fxy+y2)
=)24%( X+ y)(x3 — y3)

Note
Product of ' p(x)and q(x) is equal to product of H.C.F and L.C.M
'(i)l p(x)xq(x)=LCMxHCF (K.B+U.B)
(i) LCM.= % (iii) H.CF.= % (K.B+U.B)
(iv) p(x)= L'C"\g'(xxg"c‘F' V) q(x)= L'C"VF')'(XX:"C'F' (K.B+U.B)
L.C.M. and H.C.F. are unique except for a factor of (-1) (K.B)
Example # 1
Find H.C.F. of the polynomials.
p(x):ZO(x3+3x2—2x), q(x):9(5x4+40x) (A.B)
Solution:
We have
p(x)=20[ 2x* +3x* - 2x | = 20x[ 2% +3x 2 |
= 20X 2X* +4x—Xx—2]=20x[ 2X(x+2)-1(x+2) ]
=20x(2x—1)(x+2)=2°x5xx(x+2)(2x~-1)
0(x)=9(5x* +40x) =9x5x(x* +8)
= 45x[x3 +23] = 45x(x+2)(x2 —2x+4)
:32x5xx(x+2)(x2—2x+4)
Thus H.C.F =5X(x+2)
Nolvv using the formula, L.C.M. :%
Putting the values
22 x5x X(X+2)(2x-1)x5x 3 x X(x+2)(x* - 2x+ 4
PSRl )¢ -2x+4)
=4x5x9x X(X+ 2)(2x—1)(x2 —2x+4)
:180x(x+2)(2x—1)(x2—2x+4)
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Application of H.C.F. and L.C.M.

(A.B)

The sum of twonumbers.is-120 and H.C.F. is 12. Find the numbers.
Solution:

Let the number be 12x and 12y, where X, y are numbers prime to each other. then
Then, 12x+12y =120

| ey x+y=10

Thus we have to find two numbers whose sum is 10. The possible such pairs of numbers are
(1,9),(2,8),(3,7),(4,6),(5,5)

The pairs of numbers which are prime to each other are (1,9)and (3,7) Thus the required

numbers are
1x12,9x12,3%x12,7x12

i.e. 12, 108, and 36, 84.

Q.1  Find the H.C.F of the following expressions.
(LHR 2017, GRW 2017, SGD 2013, 17, SWL 2013, 15, RWP 2016, MTN 2017)

(i) 39x’y®z and 91x°y°z’ (A.B)
Solution:

39x" Y%7 = 3xI3X XXX XXXX.Y.Y.Y.Z

91xX°y°%z" = Tx 13X XXXXX.Y.V.Y.Y.Y.Y.2.2.2.2.2.2.2

H.C.F =13x X.X.X.X.X.Y.Y.y.Z

H.C.F = 13x°y’z
(i)  102xy®z,85x*yz and 187xyz?
Solution:

102xy?z = 2x3x17x X.y.y.Z

85x°yz =5x17x X.X.y.Z

187xyz* =11x17x X.y.2.Z

H.C.F=17xyz :
Q.2  Find the' H.C.F of the following-expression by factorization.
(i) X2 #5X 4+ 6, X° —4x-12 (LHR 2013, GRW 2015)

Solution:,

' Factorizing x*+5x+6
= X* +3X+2X+6
=Xx(x+3)+2(x+3)
=(x+3)(x+2)
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Factorizing x* —4x—12

=Xx*—6X+2x-12
=X(x—6)+2(x+6)
=(x-6)(x+2)
S0,
| 'HIC.F= (x+2)
(i) xX*—27,x2+6x—27,2x2 18 (A.B)
Solution:

Factorizing x> —27
(x)-(3)°
(x=3) (X +()(3)+(38)"| - a~b"=(a-b)(a’+ab+b?)

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

Factorizing x° +6x—27
= x> +9x—3x - 27
=x(x+9)-3(x+9)
=(x+9)(x-3)
Factorizing 2x* -18
:2(x2—9)

2] (0 (3|

=2(x-3)(x+3) ~a’-b*=(a+b)(a-b)

So,
H.CF = (x—3)
(i)  X*—2x*+XX*+2x—3,x* +3x—4
Factorizing x* —2x* +x
= x(X* —2x+1)
:x(xz—x—x+1)
_ = x| X(x~1)-1(x-1) ]
NN O 2 (e
Factorizing x* +2x—3
=x*+3x—x-3
=Xx(x+3)-1(x+3)
=(x+3)(x-1)
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(iv)

Factorizing x°+3x—4

=x*+4x—-x—4
X(x+4)~1(x+4)
(x+4)(x-1)
So,H.C.F = (x+-1)

.18(x3 =~ 9x? +8x),24(x2 ~3x+2)

‘Solution:

(v)

18(x* —9x” +8x)
:2><32><x(x2—9x+8)
:2><32><x(x2—8x—x+8)
=2x3x X[ x(x-8)-1(x-8) ]
:2><32><X(X—8)(X—1)

24(x2—3x+2)
=2°x3(x* —3x+2)
=2°x3(X* —2x—x+2)
=2°x3[ x(x-2)-1(x-2)]
=2°x3(x-2)(x-1)

So,

H.C.F= 2><3(X—1)

H.CF= 6(x—1)

36(3x" +5x°—2x°),54(27x" — x)

Factorizing 36(3x" +5x° - 2x*)
=3><3><2><2><X2(3X2+5X—2)
=3><3><2><2><X2(3X2+6X—X—2)
=3><3><2><2><X2[3X(X+2)—1(X+2):|
=_3><3><2><2><X2(X+2)(3X—1)

Factorizing 54(27x* ~x)
=3><3><3><2><X(27X3—1)

=3%3x3x2xX [(SX }
= 3x3x3x2xX(3x-1)[ (3x)" +(3x)(1) + (1)’ |
=3x3x3x2x x(3x -1 (9x +3x+1)
So,
H.CF= 3><3><2><X(3X—1)

=18x(3x-1)

(A.B)

sai-p :(a—b)(a2+ab+b2)
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Q.3  Find the H.C.F. of the following by division method.
(i) x* +3x% —16x+12, x>+ x5=10x+8
Solution: x®+3x*=16x+12, x> +x*—10x 48

' 1

x3+x2—10x+8) X £33 16x +12
+ X% £x2F10x+8
2x* —6x+4
2(x*-3x+2)
X+4
K =3x+2) X+ xt-10x+8
A F3x%+2x
4x* —12X+8
+4x* F12x+8

X

H.CF = (X’ —3x+2)
(i)  x*+x*—2x*+x-3, 5x°+3x* —17x+6
Solution: x* +x*—2x?+x—-3, 5x*+3x* -17x+6

X+ 2
5x3+3x2—17x+6>x4+x3—2x2+x—3

x5
5x* +5x* —10x* +5x —15
#5x* £3x* F17x* £6x
2x*+7x* —x-15
x5

10x® +35x? = 5x~ 75
+10X° +6X° F 34x£12

29x% +29x=-87
29(x* +x—3)
5x-2

x2+x—3)5x3+3x2—17x+6
+5x° +5x2 F15x
—2x2—-2x+6
F2x2F2x+6
X

H.C.F =(x2+x—3)

(A.B)
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(i)  2x°—4x*—6x, x> +x* —3x*-3x°

2x° —4x* —6x> X —13x3 - 3x°
x2
2X° 2% —6x° - 6x°
—2x° F4x* F6X

6x* —6x° —6X° +6X

6(x* —x*—x*+x)

2x+2

xt=x*—x?+x)2x° —4x* —6x

+25x° +2x* F2xt 0

2x* +2x° —6x* —6x
+24x> F2x2 F2x7 F2x
4x® —4x* -8x
(x3—x3—2x)
x
o= 2x) ) — A — X
34 3 320
X +x
x-2
P +x /{—xz -2x
25+
—2x*-2x
2% F2x

X

H.C.F =x*+x=x(x+1)
Q.4  Find the L.C.M. of the following expressions.
(i)  39x’y’z and 91x°y®z’
Solution: .
39X Y¥7 )= 3X LB XX XX XXX, Y. Y'Y 2
91xPy°7” 2 7 X 13X XX XXXV Y.Y.Y.Y.2.2.2.2.2.2.2
Common=13x"y’z
I N Unicommon=3x 7 x x2y°z°
=21x%y%z°
L.C.M= common factors x uncommon factors
=13x°y®z x 21x2y3z°
=273x"y°%z’

(A-B)

(A.B)
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(i)  102xy®z,85x°yz and 187xyz’
Solution:
102 xy2z = 2x 3x17.XY.y:Z
85 X2 yz=5x 17 xXX.Y.Z
187 xyz? =11x17.x.y.2.2

Common-=17xyz
Uncommon =2x3x5x11.xyz
=330 xyz
L.C.M = common x uncommon
=17xyz x 330xyz

=5610x%y*z*

Q.5 Find the L.C.M of the following by factorizing.

(i) x*—25x+100 and x*—x—20
Solution:
Factorizing x* —25x+100
= x*—20x—-5x+100
=Xx(x—20)-5(x—-20)
=(x—20)(x-5)
Factorizing x*> —x—20
=Xx*—5x+4x-20
=X(x—5)+4(x-5)
=(x-5)(x+4)
Common factors = (x—5)
Non common factors = (x—20)(x+4)
So, L.C.M = common factors x non common factors
L.C.M = (x—5)(x+4)(x—20)
(i)  X*+4x+4,x* —4,2x* +x—6
Solution:
Factorizing X% +4x+4

= X 42X e2x T4

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

=(x+2)(x+2)
Factorizing x* —4

=(x)" (2

i

=(x-2)(x+2) .. a’-b*=(a+b)(a-b)

(LHR 2015)

(A.B)

MATHEMATICS-9

179



Unit-6 Algebraic Manipulation

Factorizing 2x° +x—6

=2X* +4X—-3x~6
= 2X(Xx+2)—3(x+2)
=(x+2)(2x+3)

Common factors = (x+2)

‘Nan common factors = (x—2)(2x—3)

So, L.C.M = common factors x non common factors

L.CM =(x+2)(x+2)(x—2)(2x—-3)

=(x+2)"(x—2)(2x-3)
(iii) 2(x4 —~ y“),3(x3 +2x%y —xy? —2y3)
Factorizing 2(x*-y*)

() ()]

=2(X"+y*)(x*- 2) - a’-b’=(a+b)(a-b)
=2(x"+

=2

2

X +y2)(x+y)(x-y)
Factorizing 3(x*+2x’y —xy* —2y°)
=3[x2 (x+2y)- x+2y)]
=3(x+2y)(x* - y*) - a’=b*=(a+b)(a-b)
=3(x+2y)(x+Yy)(x-y)
Common factors = (x+y)(x—Y)

Non common factors = 2(x* —y* )(x+2y)
So, L.C.M = common factors x non common factors

LCM = (x+Yy)(x=y)(X* +y*)(x+2y)x2x3
:6(x2—.y2)(x2+y2)(x+2y)
=6(x+2y)(x4—y4)
(iv)  4(x"—1),6(x" - %" - x-+1) (A.B)
Solution,
| \! | \Factorizing 4(x* -1)
—2x2| () ()| - a’—b?=(a+b)(a—b)
:2x2(x2+1)(x2—1)
:2><2(x2+1)(x+1)(x—1)
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Factorizing 6(x* —x* —x+1)
=2x3[ x*(x-1) - 1(x~1)

=2x3[(x<1)(¢41)]
=2x3(x+1)(x—1)(x+1)
Common. factors = 2(x+1)(x—1)
'Non cemron factors = 2x3(x* +1)(x—1)
So, L.C.M =common factors x non common factors
LC.M =2x2x3(x—=D)(x +D(x—D(x* +1)
=12(x-1)(x*-1)
Q.6 For what value of k is (x+4) the H.C.F of x* +x—(2k+2) and 2x® +kx—-12?
Solution:
P(x)=x"+x—(2k+2)
Since x+4 is H.C.F of P(x) and q(x)
.. X+4 is a factor of P(x)

Hence P(—4)=0

x> +x—(2k+2)=0

By putting the value of x
(—4)" +(—4)—(2k+2)=0
16-4-2k—-2=0

-2k +10=0

2k =10

(-2

Z

k=5 .
Q7 If (x+3)(x—2) is the H.C.F. of P(x)=(x+3)(2x2'—3x+k) rand (x)=(x=2)

(3x*+7x-1), find kand . (A.B)
Solution: ' .

Since {(x-2)(x+3) Is H.C.Fof| p(x)>and q(x), then (x-2) is factor of (2x*-3x+k)and

. (x+3)is factor of (3xF+7x—1).
|14 Consider
2x% —3x+k
Putx-2=0 orx=2
—2(2)2-3(2) +k

=8-6+K
=2+k
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Q8

Remainder is equal to zero
2+k=0
k=-2
Now consider

3x° +7x-1
Put x+3=0 or x=-3
1=3(-3)" £7(=3) -
=27-21-1
=6—1I
Remainder is equal to zero
6—-1=0

=6

The L.C.M. and H.C.F. of two polynomials P (x) and g (x) are 2(x* —1) and (x+1)(x* +1)
respectively. If P(x)=x’+x*+x+1, find q(x).

Solution:

Q.9

We know that
p(x)xq(x)=L.C.M.xH.C.F.
4(x) = L.C.M.xH.C.F.
P(x)
By putting the values
2(x" 1) (x+1)(x" +1
X + X +X+1

2(x" ~1)(x+2)(x" +1) _2(x4—1)(M)( 2+1)

xz(x+1)+1(x+l) - (},4)( 2+1)

q(x)=2(x4—l) _
Let p(x)=10(x"~9)(x" ~3x+2)and q(X)  10x (x*#3) (x=1) hif the HEC E.\6f
p(x),q(x).is 10(x+3)(x—1).Find their L..C.M.

a(x)=

a(x)=

Solution:

i

We know that

L.CIM. _ P(X)xa(x)
N H.CF.
By-putting the values

,’Kf(xz —9)(x2 —3x+2)><10x()<(4r—/§)(x—1)Z
10 (%3 ) (x=1)

L.C.M.=10x(x" ~9)(x" ~3x+2)(x-1)

LCM.=
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O LCM =10x(x"-9)(x" —2x—x+2)(x~1)

:10x(x2 —9)[x(x—2)—1(x—2)](x—1)
=10x(x* £9)(x+1)1(x2)
Q.10 Let the'product of L:C.M. and H.C.F. of two polynomials be (x+3)° (x—2)(x+5). If

‘one.polynomial is (x+3)(x—2)and the second polynomial is x* +kx+15, find the

value of k.
Solution:
We know that

p(x)xq(x)=L.C.M.xH.C.F.
By putting the values
(x+3)(x=2)(xX" +hox-+15) = (x+3)° (x~2)(x+5)

(x+3)" (x=2)(x+5)
(x3)(2=2)

x2+kx+15:(x+3)(x+5)

X* +kx+15=x" +5x+3x+15

x* +kx+15=x" +8x+15

kx:)(i+8x+,16/— -15

kx = 8x

k:8)(

X
k=8
Q.11 Wagas wishes to distribute 128 bananas and also 176 apples equally among a
certain number of children. Find the highest number of children who can get fruit

x> +kx+15 =

in this way.
Solution:
Finding H.C.F of 176 and 128.
1
128)176
128
2
48)128
9%
%
| 32)48
—32
2
16)32
32
0

Highest no. of children =16
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Basic operations on Algebraic Fractions ' (K:B)

We shall carryout the operations of addition, difference product and division on algebraic
fractions by giving-some examples. We assume that all\fractions are defined.

Example # 2 (A.B)

3 2
— X : :
Express-the product X2 8 X X2 +6x+8 as an algebraic expression reduced to lowest form,
TN\ X*—4 X" -2x+1
X #E 2,221

Solution:
By factorizing completely, we have
x* —8 X° +6X+8
X2 —4 X —2x+1
:(X)S—(Z)Sxx +4X+2Xx+8
x-22 X' =2(x)(1)+1
»+ a®—b*=(a-b)(a’ +ab+b*), a’~b’ =(a+b)(a—b), a*—2ab+b”=(a—b)’
(x—2)(x2+2x+4)x[x(x+4)+2(x+4)]
(x—2)(x+2)><(x—1)2
(x=2)(%* +2x+4)x(x+2)(x+4)
(x—2)(x+2)><(x—1)2
(x2+2x+4)(x+4)
o (x-Y

Q.1  Simplify each of the following as a rational expression.
2 2

. X —X—6 X +2x-24

(1) T
X =9 X —x-12

Solution:

x—x6 x+2x 24

X 29 X —x =12
x —3X+H2X~ 6 X+ BX— 4% — 24
TIP3 ¥ —axt3x—12
:x(x 3)+2(x— 3)+x(x+6)—4(x+6)
(x=3)(x+3) X(x—4)+3(x—4)
_ (x=3)(x+2) (X+6)(}/ 4)
- (x=3)(x+3) (}«/ 4)(x+3)

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

. a’—b’ =(a+b)(a-b)(K.B)

MATHEMATICS-9 184



Unit -

6 Algebraic Manipulation

X+2+X+6

X+3

_8+2x

X+3

2(x+4)

X+3

02\

Solution:

x'+l_x—1_ 4x N 4x
x-1 x+1 x*+1

x'—1

_x+1_x—1_ 4x N 4x

[ x-1 x+1 x*+1] x'—1

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

_x2+2x+1—(x2+1—2x)_ 4x N 4x
i (x=1)(x+1) x“+1| x'-1
/+2x%f—//f+2x_ Ax J{ Ax }
x -1 X +1 x -1

| 4x 4 }r 4x
_x2—1 x +1] x'-1
4x(x2+1)—4x(x2 -1 N 4x
(x> =1)(x* +1)
_4x3+4x—4x3+4x} 4x
n +
x =1 X
8x | Ax
x' -1 x'-1
8Xx+4x
X —1
12x~
x -1

1 1 2

Q.3,

+ —

XOU8X415 X —4X+3 X —6X+5

‘Selution:

1 1 2
2 +— T2
X —8x+15 X —-4x+3 X —-6x+5
1 N 1 2

X —3x-5x+15 X’ —3Xx—=1x+3 X —5x—x+5

(A.B)

- a’—b’=(a+b)(a-b)(K.B)

(A.B)
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_ 1 4 1 _ 2
X(x=3)=5(x-3) x(x=3)-1(x=3) / x(x—=5)=1(x~+5)
_ 1 . 1 / 2
(X=3)Xx-5) " (X=8)(X+-1) (X< 5)(x=1)
_(x=D+(x+5)+2(x-3)
L (x=3)(x=B)(x 1)
A A A B 2K+ B
(x=3)(x=5)(x-1)
~ 0
~ (x=3)(x=5)(x-1)
=0
(x+2)(x+3) (x+ 2)(2x° —32)

A4
Q X' -9 (x—4)(x2—x—6)

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

0 2)xed) (x+2)] 20" ~16) |
(x)°=(3)°  (x—4)(x" —3x+2Xx—6)

(r20ees) 02| 200" - g
_(x_3)()g,+/§)+(x—4)[x(x—3)+2(x—3)] ~.a"—b" =(a+b)(a-b)(K.B)
_(x+2) 02 26+ H)(x=A) |

(x=3)  (x=7)(x-3)(%+2)

:(x+2)+2(x+4)

(x-3)  (x-3)

_X+2 2X+8

" x-3 x-3
_ X+2+2%+8
- X3
3x+10
“x-3

X+3 N 1 &
2x° +9x+9 2(2x-3) 4x"-9
Solution:

‘Q5 (A.B)

X+3 N 1 3 4x
2x° +9x+9 2(2x-3) 4x*-9
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_ X+3 N 1 B 4%
2x" +6x+3x+9  2(2x-3) (2x) —(3)’
_ X+3 - 1V { 4%
2X(X#3) +3(x+3) | 2(2x—3)"._ (2x—3)(2x+3)
.1 3) PR 4x
Ox3)@2x+3)  2(2x—-3)  (2x—3)(2x+3)
1 1 4x

Tox+3 22x-3) (2x—3)(2x+3)
_ 2(2x=3)+(2x+3)—4xx2
- 2(2x—3)(2x+3)
_ 4x—-6+2x+3-8X
~ 2(2x=3)(2x+3)
B —2X—-3
~2(2x-3)(2x+3)
_ Uxe3)

2(2x—3)(2%+3)

-1

~2(2x-3)

Q.6 A—l,where A:a_+1
A a-1
Solution:
Here -a+l
a-1
1 a+l 1 .
A_Z =11 ail (by putting value of A)
a-1
~a+l a-1

“a-1 a+l
_(a+)’=(a-1’

(a=1)(a+d)
_a‘+2a41-(a’ a4+l - (a+b)2:a2+2ab+b2
n a -1 (a—b)2:a2—2ab+b2
_;f/+2a;|4—}a(z/+2a/f

a’ -1

i

sa —bz(a+b)(a—b) (A.B)
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Q7 x—l+ 2 B x+1+ 4 :
X—2 2-X X+2 4-x
Solution: ;
[x-1 12 X+1 4
+ 1 &
X—2 2-x| | x*+2 4-x
fxo1 2 } x+1 4
= + — + 5
| X—2 —X+2 X+2 —x"+4
x-1 2 | | x+1 4
= - - +
| x—2 x-2] | x+2 —(x2—4)
[x-1 2 ] [x+41 4
| x=2 x-2| [x+2 x*'-4
__x—l—Z}_ x+1 4
| X-2 X+2 (x+2)(x-2)

:(x—3)_{U+1Xx—a—4}

(x—-2) (x+2)(x-2)
Cx=3 [X-2x+x-2-4
Cx=2 L (x+2)(x-2)
_ x-3 X —x—2-4
S x=2 | (x+2)(x-2)

_ x-3 x*—x—6

Tx=2 (x=2)(x+2)

_x=3 X" —3x+2x—6

B x—2__ (x—2)(x+2)

_x=3~ x(x—3)+2(x—3)

X—2

(x=2)(x+2)

I g
X—2

(A.B)
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Q.8  What rational number should be.subtracted from ' (A.B+K.B)
2X° +2x—7 x—1
———— toget —
X" +x=6 X=2
Solution:

Let required rational number be P(x)
JAccording-to condition

2
2x2+2x—7_P(X):x—1
X +X—6 X—2
2X2+2x—-7 x-1
P(X)= 2 A v
X°+X—6 X—2

o2 +2x-7  x-1
X2 43X—2X—6 x—2
22X 42T x—-1
B x(x+3)—2(x+3)_ X—2

_ 2x2 +2x -7
(x+3)(x—-2)
~ 2x% +2x—7—(x—-1)(x+3)
B (x+3)(x-2)
2X2 +2x—7— x2+3x—x—3)

(
(x+3)(x—2)
(

2X% +2X—7 — x2+2x—3)

x-1
X—2

(x+3)(x—-2)
C2XP4+2x—T—-Xx"—2x+3
(x+3)(x—-2)
___x-4
T (x+3)(x=2)
:% - a’-b’=(a+b)(a-b) (K.B)

INJ \ (x+2) (x-7)
(x+3) (1)

_x+2

X+3
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x+x6 x—4

Q.9
Xo —X— 6 x°—9
Solution: .
X+ X~ 6 X° <4
Xo— X — 6 Xt —9
x +8x—2X-6 X' -2°
X 3x12x—6 X%
_ X(x+3)- (x+3)x( -2)(x+2)
X(X 3)+2(x=3) (x-3)(x+3)
_(r8)(x-2) (x-2)(xr2)
“(x-3)(x+7) (x-3)(x+3)
_(x- 2)*
(x—3)2
33 8 X* +6X+8
Q10 x2—4 X°—2x+1
Solution:
33 —8 X* +6X+8
X —4 X —2X+l
=(X)3 (2)3 X* +4X+2X+8
(¥)- (2f K -x—x+1
(x 2)( 2 2x+4) X(X+4)+2(x+4)
T (x=2)(x+2)  x(x-1)-1(x-1)
:x2+2x+4x(x+4)(m)
(x2)  (x-D)(x-1)
<x2+2X"T4) X+4)
- (x—l)2
X, —8x 2x+1 X+3
Q.11 I2X,2+5x_3xx2+2x+4xx2—2x
.Solution:

2x-1
2 x 2 X 2
2X +5x—=3 X +2x+4 x —-2Xx
3
X(X _8) L 2x=1  x+3
2x° +6X—X—-3 X +2x+4 X(x—2)

x4—8x X+3

. a’—b*=(a+b)(a—b) (A.B+K.B)

o at-b? =(a—b)(a2+ab+b2)
a’-b’=(a+b)(a-h)

“(A.B+K.B)
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2x-1 X+3

X (9°-(2)'] g

2x(x+3) 1(x 3) X+ 2x 44 X( X~

)| pes

(22 ) (23

¥ I:1l

' 2y +7y—4 4y’ -1

Q2 Y *rOy=%. %
3y —13y+4 6y +y-1

Solution:
2y2+7y—4+ 4y2—1
3y2—13y+4 6y2+y—1
2y +8y—-1ly—4 (ZY)2 (1)
3y -12y— y+4 6y +3y—-2y-1
_2y(y+4)- (y+4). (2y-1)(2y+1)
3y(y—-4)-1(y-4) 3y(2y+1)-1(2y+1)
_(y+4)(2y-1) (2y-1)(2¢+T)
(By-1)(v—4) (3y-1)(2y+1)
:(y+4)(;y/l)x(;y/1)
(3y=T)(y-4) (2¢=T)
_y+4
X +yl X -y’ X+y X-—y

Q.13 { 3 2}+|: - }
X -y x4y X—Yy X+y

Solution:

_x2+y2 X —y' | X+y X£Y
_x2y2.x2+y2:l{x—y X+Y}

) (X2:|-y2)2_(X2—' 2)2 +|:(X+Y)2—(X—Y)2:|
} (x*+y*) (' +y?) (x=y)(x+Yy)

| 3

) a

X m
X+4 XM

—b? :(a—b)(a2+ab+b2j(K.B)

. a’-b’=(a+b)(a-b)(K.B)

)

~ (a+b)’ =a? +2ab+b?,

I ~- ' '(x4+2x2y2+y) (x —2x° y +y )} [(x2+2xy+y2)(x22xy+y2)}
= - 2 2

X =y
(a—b)’ =a®—2ab+b?
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__)((+2x2y2+)/—X4/+2x2y2_/y/}+[)({+2xy+)/_xz/+2xy_yz’ .

(=50 ) &y

X

_ 4x2y2 { 4xy }
(XZ_yZ)(X2+y2) XZ_yZ
a 4X2y2 XXZ_yZ
(Xz_yz)(xz+y2) 4Xy
_ 49xy X}Z//f
(M)(XZWZ) 49
x2+y2
(U.B)

As with number we define the square root of a given expression p(x) as another expression

q(x) such that g(x).q(x)= p(x).
As 5x5=25 so square root of 25 is 5.

It means we can find square root of the expression p(x) if it can be expressed as a perfect

square.

Method of find Square Roo (U.B)

There are two methods of find square root are
Q) By factorization (i) By division
Q) By Factorization

Example # 1 (A.B+K.B)

Use factorization to find square root of the expression
4x* —12x+9 '
Solution:
We-have, 4x* —12X+9
| B¢ -Bx—6x+9 = 2x(2x—3) —3(2x-3)

= (2x-3)(2x-3) =(2x-3)’

Hence v4x* —12x+9 = ,f(Zx—B)z a?—2ab+b? =(a—b)2

=+(2x-3)
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Example # 2

Find the square root of x2+i2+12(x+1j+38, X#0
X X

Solution:

We have x? +i2+12(x+1]+38
X X

-:'xz+%+2+12(x+1)+36,
X X

1Y 1 2

(x+x) + (X+xj( )+(6)

2
:Hx+lj+6} Since a2‘+2ab+b2=(a+b)2
X

Take square root on both sides

\/Xz+%+12(x+)1(j+38 \/{ (”i“ﬂz

Hence the required square root is i{x + 1 + 6}
X

(i) By Division:
When it is difficult to convert the given expression into a perfect square by factorization,
we use the method of actual division to find its square root. The method is similar to the
division method of finding square root of numbers.

We first write the given expression in descending order of powers of X.

Example # 1

Find the square root of 4x* +12x% + x> —12x+4
Solution:
We note that the given expression is already in descending order. Now the square-roet of the-first

term i.e., \4x? =2x. So the first term of the divisor and quotient.will‘be 2x In the first step.-At
each successive step, the remaining terms will be brought down.
2X%+3x =2
26 ) 4xE 4126 42 =12x+ 4

+4x*
4x? +3X>12X3 +x2-12x+4

+12x% +9x?
4x% + 6x—2>—8x2 —12x+6

F8X° F12x+4

0
Thus square root of given expression is + (2x2 +3x—2)
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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) AX* —12Xy +9Yy?
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

\j4x2 —12xy+9y* =\/[2x —3y]2

=+(2x—-3y)
.. 1
i X2 —1+—
(i) +4x2
Solution:
x2—l+i2
4x
1 1T 2
= (X)%-2(xX)| — |+| — ra’—2ab+b’*=(a-b
) ()M H (a-b)

(iii) %ﬁ——w+if - (A.B)

Solution:

:(_—_j ~+a?—2ab+b* =(a-b)’ (K.B)
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Taking the square root

Lo Loty (;X_lyz
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+b)? —12(a% +b?) +9(a—b)’ = \[[2(a+b)-3@-b)
=+[2a+2b—3a+3b]

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

_ (2¥°) -2(2x°)(3y°) + (3Y’*)’
(3x*)* +2(3x°)(4y°) +(4y°)*

[2¢-3y']
[3x2+4y2]2
Taking'square root
X 2
D0 A1y 9y (2x3—3y3)
9x* +24x%y* +16y* \/(sz N 4y2)2

3 3
4 2x" -3y
3x° +4y?
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(vi) (x+%)2 —4(x—%),(x¢0)

Solution:

e

'By'adding and subtracting 4

=x2+i2+2—4(x—£j
X X

:(x2+i2—2]+2—4(x—1j+2
X X

:x2+%—2—4(x—1j+4
X

(e e

:Hx—lj—z} a2—2ab+b2:(a—b)2 (A.B+K.B)

X

Taking square root

o3t

(vii) [x2+i2j —4(x+1j +12
X X

Solution:
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X

1 2
=| X2 += 22
<

Taking square root

I 2 2 2
\/[x“fiz} —4[x+1} +12 :\/{x%%—z}
X X X
:i(x2+i2-2j
X

(viii) (x2 +3x+2)(x2 +4x+3)(x2 +5x+6)

:{x2+%} -2{x2+%}(2)+(2)2 - a*= 2ah +b” :(a—b)2

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

:[xz+2x+x+2][x2+3x+x+3][x2+3x+2x+6J

=[X(x+2) +2(x+ 2) ][ x(x+3) +1(x +3) | [ x(x +3) + 2(x +3)]

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

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

Taking square root

JOG +3x+2)(x% +4x+3)(x2 +5x+6) = J(x+2)2(x +1)*(x+3)?
=+(x+1)(x+2)(x +3)

(ix) (x2 +8x+7)(2x2 —x—3)(2x2 +11x—21)
Solution:
(x2 +8x+7)(2x2 —x—3)(2x2 +11x—21)
= (X* +TXFLX+ 7)(2X%=3X+ 2X 7 3)(2X* + 14X - 3x=21)
=[(x(X+7) +2x + 1) [[x(2x - 3) +22X=3) ][ (2x(x+7) =3(x+7) ]
= (x+ N(X+L)(2x-3)(x+1)(x+7)(2x-3)
= (X +T)2 (X +1)2 (2x-3)’
Taking square root
JOF +8x+T7)(2x7 - x-3)(2x? +11x-21) = \/(x +7)*(x+1)?(2x-3)?
=+(X+1)(x+7)(2x-3)
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Q.2  Use division method to find the square root of the fallowing expression:~ . ' “(K.B)
(i) AX* +12xy +9y° +16X+ 24y '+16
Solution:

4X* +12%xy+9Yy* +16X +24y+16

' 2X+3y+4
2x>ArX’[+12xy+9y2 +16X+24y +16

+ 417

4x+3y>12ﬂ+%+16x+24y+16

+12 3 + 9y7
4x+6y+4>;l£ri+;4rf+;k€'
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 +37%% — 60X + 36

+x*

%2 —5x>—M+37x2 60X +36
+ 105° + 25%°

'2x2—10x+6>;2{f—§@i+36/ |
+1275°% 6%+ 36

Square root = +(x* ~5x+6)

1

(i)  9x*—6x>+7x* —2x+1

Solution:
ox* —6x3 +7x% —2x+1
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3x2—x+1
3XZ>M—6X3+7x2—2x+1

+ 9x°
6x2—x>76%f+7x2—2x+1
D B
6x2—2x+1>5/x{—2%+1
+ 67 F 2K + 1

Square root +(3x* —x-+1)

(iv)  4+25x*+7x*—2x+1
Solution: 4+25x* —12x—24x3 +16x*

4x* —3x+2

4x2>M—24x3+25x2—12x+4
+16%"
8x? —3x>—;4ff+ 25x% —12x+ 4
T 24%C +9x
8x2—6x+2>w%f—;2%+,4f
+1657 F12K + A

X

Square root|=+(4x*=3x+2)

2 2
) 'X—Z—m—x+27—m—y+y—2,(x¢0,y¢0)
yo oy X X
2 2
Solution: X—Z—m—x+27—m—y+y—2,(x¢0,y¢0)
y. y X X

(A.B)
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y
2 2
5) Y 0%, 10y Y
y y e X
XZ
}Z
I 2
2x )_10 27 10¥ ¥
Yy Yy X X
7 20% 05
y

Square root= i(5—5+l)
y X
Q.3  Find the value of k for which the following expressions will become a perfect square.
(A.B)

(i) 4x* —12x% +37x* —42x+k
Solution: 4x* —12x3 +37x* —42x+k

2X2 —=3x+7
2x2>;l/7(‘(—12x3 +37x2—42x+k

+ 4"
4x2—3x>—M+37x2—42x+k
1257 +9%°
AX* —6X 47 2B A2k
+ 28%7 T 42K + 49

k—49

In the case of perfect square remainder is always is equal to zero so

k—49=0

k=49
200
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(i)  X*—4x*+10x*> —kx+9
Solution:
x* =4x° +10x*~kx +9

X2+ 2X+3
:x2>x‘“—4x3+10x2 —kx+9

+ X

2x2—2x>—M+10x2—kx+9

T4 +4x2

2x2 —4x+3>6x2 —kx+9
—6X° F12x+9

—kx+12x=0

In the case of square root remainder is always equal to zero

(A.B)

k-12=0

k=12
Q.4  Find the value of | and m for which the following expression will be perfect square
(i) X' +4x3 +16X* +Ix+m
Solution:

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

X +2X+6
:x2>/+4x3+16x2+lx+m

X
2x? +2x>;|r7(°(+16x2 +IX+m

+ A + 42

2x2+4x+6>;2%f+|x+m
+1277 + 24%+36

(1-24)x=0, m—-36=0

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

49x* —70%® +109x% +Ix—m

Solution:

Q5

(iii)

49x* =70x>'+109x2 +#1X=m

7%x*—5X+6
7x2> 4957 = 705410957 + IX—m

RS
14x? —5x) —70%° +109%% +Ix—m

T 70%C + 25%°

14x° —10x+6>B4f(‘(+lx—m
+84%7 760X+ 36

IX+60Xx—m-36
(1+60)x—m-36

In the case of square root remainder is always equal to zero

|+60=0 -m-36=0
|+60=0, -m=36
I=—60 , m=-36

To make the expression 9x* —12x® +22x* -13x+12 a perfect square (A.B)

Solution: 9x* —12x3 +22x* —13x+12
3x2—-2x+3
:3x2> 9K 125 + 222 —13X+12

+9x°

6x2 —2x>—M+22x2 _13x+12

F128° +4x

6x2—4x+3>18%f—13x+12

+18%7 F12x+9

—X+3
+x—3is to be added
—X+3is to be subtract from it
—Xx+3=0
Xx=3
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Review Exercise 6

Q.1
()

(ii)l
(iii)
(iv)
(V)
(vi)
(vii)
(viii)
(ix)

(x)

iy

Choose the correct answer.
H.C.F.of ;p%g— pq®and-p°g’® = pg’ is
(a) patp’—q?)

(c) p*a*(p-q)

H.C.F.of 5x°y? ‘and 20x°y® is

(a) 5x°y?

(U.B)
(0) pa(p-a)
(d) pa(p’-q°)
(K.B)
(FSD 2014, SWL 2013, MTN 2013, D.G.K 2013)
(b) 20x°y®

(c) 100x°y® (d) 5xy
H.C.Fof x—2 and x*+x—6 is (U.B)
(@) x> +x—6 (b) x+3
(c) x-2 (d) x+2
H.C.F of a®+b® and a®* —ab+b’ is (U.B)
(@) a+b (b) a®*—ab+b?
() (a-b)’ (d) a2 +h?
H.C.F of x*—5x+6 and x> —x—6 is (K.B)
(GRW 2013, FSD 2013, BWP 2013, BWP 2013, 16)

(@) x-3 (b) x+2
(c) x*—4 (d) x-2
H.C.Fof a®>—b?and a*>-b° is (U.B)
(@) a-b (b) a+b
(c) a®+ab+b? (d) a®—ab+b’
H.C.F of x*+3x+2,x*+4x+3and x* +5x+4 is (K.B)
(@ x+1 (b) (x+1)(x+2)
(c) x+3 (d) (x+4)(x+1)
L.C.M of 15x?,45xyand 30xyz is (A.B)
(a) 90xyz (b) 90x*yz
(c) 15xyz (d) 15x°yz
L.C.Mof a*>+b* and a*-b* is (K.B)
(a) a*+b’ (b)\a%—b’
(c) a* =b? (d) a=b
The product of two algebraic-expression.is equal to the of their H.C.F and
L.C.M (K.B)
(a)rSum (b) Difference
(€).Product (d) Quotient
Simplify gaf_bz +3a1_ - is (A.B)

4da 4a-b
@) 9a2—g2 (b) 9a2b—b2

da+

© 9a® —b? @ 9a® —b?
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a®+5a-14 a+3 _

xii)  Simpli = A.B
Ga) Py 318 a2 (A-B)
a+{ a+f
a) ——— b) —
(@) g (b) <
a+3 a-2
€) ——= d —
.( ).a—6 @ a+3
J A S a’-b® a’+ab+b’
xiit)  Simplify the + = A.B
(it)  Simplify the ——+=——-—= (A.B)
1 1
a) —— b) —
@) a+b () a-b
a-b a+b
C) —— d ——
© a’+b’ ()a2+b2
(xiv) Simplify (2“ y —1j+(1—LJ = (A.B)
X+Yy X+y) —
(@) X (b) Yy
X+y X+Yy
© 2 (d >
X y
(xv)  The square root of a®> —2a+1is (K.B)
(LHR 2017, GRW 2017, MTN 2014, 15, 16, 17, SGD 2013)
(a) +(a+1) (b) £(a-1)
(c) a-1 (d) a+1
(xvi) What should be added to complete the square of x*+64?
(a) 8x° (b) —8x’
c) 16x° (d) 4x*
(c)
(xvii) The square root to x4+i4+2 IS (SWL 2013, BWP 2016) (K.B)
X
(a) i(x+1) (b) i[x2+i2j
X X

,(c)-i(x—lj (d) i(xz—%)
X X

ANSWER KEYS

1 c e a b |
2 c Y d
3 3 15 Qe
4 a [IEm c
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Q.2  Find the H.C.F of the following hy.factorization.
8x* —128,12x°> —96

Solution:
8xi128\ | | =8(x'+16) =8| (x)"~(4) |
=2x2x2(X* +4)(x* -4) a’-b’=(a+b)(a-b)
=2x2x2(x* +4)(x+2)(x-2)
12x° —96 =12(x*-8)

=(12(x*-2°) a®-b’=(a-b)(a’ +ab+b’)
=12(x—2)(x* +2x+4)

2x2x3(x—2)(X* +2x+4)

H.C.F = 2x2(x-2)

=4(x~2)

Q.3 Find the H.C.F of the following by division method y®+3y*-3y—9, y*+3y*-8y—-24.

(A.B)
Solution:
1
y3+3y2—8y—24>f+§)5/—3y—9
+y” + 3y" T8y T 24
5y +15
5(y+3)
¥ -8
y+3>/y/§+3y2'—8y—24
+ y3 +3y°
RN R
) + 8¢ + 24
R Ak
H.C.F=(y+3)
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Q.4  Find the L.C.M of the following by factorization.
12x* —75, 6X* —13x -5, 4x*—20x +25

Solution:
12x* 75 = 3(4%* = 25)

~8/(20) +(5)] .+ a?—b? =(a+b)(a—b)
, =3(2x—-5)(2x+5)
6x° —13x—5=6x"-15x+2x—-5
=3x(2x-5)+1(2x-5)
=(2x—-5)(3x+1)
4x* —20% + 25 = 4x* —10x —10x + 25
=2x(2x-5)-5(2x-5)
=(2x-5)(2x-5)
Common factor = (2x-5)
Non common factor =3(3x+1)(2x—5)(2x+5)
L.C.M = common factor x non common factor

L.C.M = (2x—5)3(3x+1)(2x+5)(2x~5)
L.C.M =3(2x+5)(2x—5)" (3x+1)

Q.5 If H.C.Fof x*+3x*+5x*+26x+56 and x* +2x> —4x*> —x+28 isx* +5x+7 find their

L.C.M. (A.B+K.B)
Solution: p(x)=x"+3x> +5x* +26x+56 and g (x) = X" + 2x°> —4x* — x + 28

H.CF.=x*+5x+7, LC.M.=7?

LcMm.=Pxak) gy
H.CF.

(x4+3x2+5x2+26x+56)x(x4+2x3—4x2—x+28)
(x2+5x+7) '

X2 —8x+4
x2+5x+7>>/+2x3—4x2—x+28

b X £ 5x £7X

L3 =11 — x+ 28
INNUN T 35° F15xX° F 21x
+4X7 + 20% + 28
+ 457 + 20X + 28

0

LCM=

MATHEMATICS-9 206



Unit-6

Algebraic, Manipulation

Lem= 3P
H.C.F

x? —3x + 4

I_CM_(x“+3x3+5x2+26x+56)(x“+ > —X+ 28)

X2 T7)
"LC.M-=(X* + 3% +5%° 4 26X +56)(X* —3x+4)

Q.6  Simplify:
Solution:
)
XT+X +X+1 X*—=x"+x-1
Solution: ——— - 23
X+ X +X+1 X —=x"+x-1
B 3 B 3
_xz(x+1)+1(x+1) x* (x-1)+1(x-1)
3 3
(x +1)(x l) (x— )(x +1)
3(x- ) 3(x+1)
(x+1)( )(x2+ )
3K -3-35-3
(x+1)(x-1)(x* +1)
-6 —
(x+1)(x 1)(x2+1) (x 1)(x +1)
_6 .
(e
_ b
~ 41 x*

(A.B)
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a+b | a’—ab
a’—b? a’-2ab+b?

(i)

atb a’—ab
a’Lb? | a’—2ab+b?

Solution:

Lra+b.a*—2ab+b’ a®—2ab+b®=(a-b)’
= X
a’-b*> a’-ab a’-b’=(a+b)(a-b)

A (abf
(a_b)(%ﬁ) a(a-b)

Q.7  Find the square root by using factorization. (xz +i2]+10(x+1}+ 27 (x=#0).
X X

(BWP 2013, 14, 16, FSD 2015,) (A.B+K.B)

Solution: (xz +i2j+10(x+—j+ 27
X

a’ +2ab+b* =(a+b)’

Il
>
+
|
+
o1
—

L

Takingthe square root

2
\/ x2+%)+10(x+1j+27 =\/{x+£+5}
X X X
=i(x+1+5]
X
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Q.8
Solution:
%_‘_5_3_)/
: y X
2
Q)%Z L 20% 1 30y 9y
y 4 X
i4;z
2
ﬂ+5>20 1330, 9
Yy Yy X X
i20 +25
y

ﬂ+10—3—y)—y£— o8y
y X X X

5
g

Square root— {ZX 3_3’}
Yy X

Find the square roots0 by using division.method.

4x?

— -+ 3%

y

2

20x 30y 9y (A.B)
X

y
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SELF TEST

Time: 40 min

Q.1

Marks: 25

Four ‘passible answers (A), (B),(C) & (D) to each question are given, mark the

correct answer.

(A) L.C.M.
(C) Multiplication

In (x> — 4) and (x* + 4x + 4), the H.C.F is

(A) X* -4

(C)x +2

L.C.M of 15x?, 45xy and 30xy is
(A) 90xyz

(C) 15xyz

... a’+5a-14 a+3
Simpli X =
plity a’-3a-18 a-2

a+7
A) ——
( )a—6

a+3
C) ——
( )a—6

) ) a 1
Simpli + =
plity 9a’-b*> 3a-b

4a

A) —
) 9a? —b?

da+b

C - -
© 9a? —b?

The square root of x* + % +2is:
X

(A) i(x+1j
X

(©) i(x—ij
X

H.C.F of (p’q—pg’) and (p°g® - p°q®) is:

(A) pa(p°-q°)
(©) p’9*(p—q)

(B) H.C.F.
(D) Square root

B)x+4
(D) (x - 2)?

(B) 90x%yz
(D) 15x%yz

a+7
BY ——
( )a_2

a—2
D) ——
() a+3

4a—-b
B - -
( )9a2—b2

(B) pa(p-q)
(D) pa(p®-q°)

(7x1=7)

[1f two- are ‘more algebraic expressions are given then their common factors of
highest power is called of the expressions

KIPS NOTES SERIES
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Q.2  Give Short Answers to following Questions. ' . (56x2=10)
(i) Find the H.C.F of the following by factorization '8x*< 128,'12x> —'96
(i) Find H.C\F, by division method %>+3x* — 16x + 12, x>+ x*— 10x + 8

(iii) ", Find L.C.M by factorization x*—25x+100 and x* —x—20.

: o XP—X—6 X*+2x-24
v Simplify: + :
W) plify x* -9 x> —x—12
(v)  Find the Square Root of the Expression: ix2 —ixy+i y?
16 127 36
Q.3 Answer the following Questions in detail. (4+4=8)

(@)  To make the expression 9x* —12x° + 22x* —13x +12 perfect square

Q) What should be subtracted from it
(i)  What should be added to it
(ili)  What should be the value of x.

X+1 X 1

b Simplify: + +
() plify X2 —3X+2 XxX’—4x+3 Xx?>-5x+6

NOTE: Parents or guardians can conduct this test in their supervision in order to check the-skill

of students.
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