Chapter # 6

UNIT # 6

ALGEBRAIC MANIPULATIONS

Ex # 6.1
Highest Common Factor (H.C.F)

The highest number of factors common to all
given expressions or polynomials is called
Highest Common Factor (H.C.F)

In other words, H.C.F of two or more
polynomials is a polynomial of the highest degree,
which divides exactly the given polynomials.

There are two methods for finding H.C.F.

Ex#6.1

Now also

15a(x? —4) = 3 x 5.a[(x)? — (2)?]

15a(x?> —4) =3 x5.a(x + 2)(x — 2)

Here a(x + 2) is common in given three expressions.
H.C.F=a(x + 2)

Note:

The H.C.F a(x + 2) exactly divides all the given

(i) | H.C.F by Factorization three expression

(i1) | H.C.F by Division
H.C.F by F rization H.C.F by Division Meth
In this method, first factorize all the given Dividend

expressions

Then we take all possible common factors which
is the H.C.F of the given expression.

+x2F x ¥6
Example # 1 —x+3
Find H.C.F of x? — y2, x? — xy Remainder
Solution: Divisor ‘ Quotient
x2—y? x?—xy Steps

x? =y =(x+y)(x—y)

And

x? —xy =x(x =)

Here x — y is a common factor. Thus

Write the expressions in descending order
Take the common from the expressions if any.
Divide higher degree polynomial by the
polynomial of lower degree

HCF=x-y Divide to that time till the degree of remainder is
less than the degree of divisor.
Example # 2 Now bring down the divisor and divide by

Find H.C.F of ax? + 5ax + 6a,

ax? + 9ax? + 14ax and 15a(x? — 4)
Solution:

ax?® + S5ax + 6a, ax® +9ax? + 14ax and
15a(x? — 4)

ax? + 5ax + 6a = a(x? + 5x + 6)

ax? + 5ax + 6a = a(x? + 2x + 3x + 6)
ax? + 5ax + 6a = a[x(x + 2) + 3(x + 2)]
ax? + 5ax + 6a = a(x + 2)(x + 3)

And

remainder BUT before this take the common from
the remainder if any.

Repeat the above steps till the remainder is zero.
Last divisor is the H.C.F of the given polynomials.
Note:

In H.C.F by division, if required, multiply the
expression by a suitable integer to avoid fraction.

To find the H.C.F of three polynomials, first find
H.C.F of any two of them, then find H.C.F of this
H.C.F and the third polynomial.

?)(6) = 6x? 2)(14) = 142
ax® + 9ax? + 14ax = ax(x? + 9x + 14) (x)(6) = bx (x*)(14) x

3 ) 5 Add Multiply Add Multiply
ax3 + 9ax2 + 14ax_— ax(x“+2x +7x + 14) +2x 12 12 12
ax® 4+ 9ax* + 14ax = ax[x(x + 2) + 7(x + 2)] 3% 13y 7 7

ax3® 4+ 9ax? + 14ax = ax(x + 2)(x + 7)

+5x | 6x2 +9x 14x2
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H.C.F by Division method in Urdu
_ZJ.‘.‘J J~ descending order { variables (LY 1

_gcommon ‘&jxcommon d/f .2

-Ly /S divide 4 expression s expression % .3

Z.T;ﬂ/ < power L divisor #l-«. power J* remainder £—>L 1.5/ divide Fessifr 4
w122 common * remainder é;.:c.wdg L/ divide 4 remainder £/ U;",/ divisor £ .5
_ZTzzero Jtremainder £z L/ Fediifsteps of -6

6

v H.C.F Fl-csk divisor §5T7

Example # 3

Find H.C.F of 2x3 + 7x? + 4x — 4 and 2x3 +9x% + 11x + 2
Solution:

2x3 +7x% +4x —4 and 2x3 +9x2 + 11x + 2

203 +7x% +4x—4 | 2x3 +9x2+ 11x+2 | 1
+2x3+ 7x% + 4x F 4

2x>+7x+6 ‘2x3+7x2+4x—4 ‘x

+2x3 4+ 7x% + 6x

-2 | —2x—4 Dividing by —2

x+2 ‘ 2x2+7x+6 ‘ 2x+3
+2x2% + 4x
3x+6
+3x+6

X
Hence H.C.F= x + 2

Note:

H.C.F by Factorization

H.C.F of 24 and 32

Factorsof 24 =1,2,3,4,6,8, 12,24
Factors of 24 =1,2,4, 8, 16, 32
Common factors =1,2,4,8
H.C.F=8
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(b)

Chapter # 6

Ex#6.1
Example # 4
Find H.C.F of x® — 6x2 + 11x — 6, 3x® — 5x% + 6x — 4 and 2x3 + 9x% + 11x + 2
Solution:

x3—6x%+11x—6,3x3 —5x2+6x —4 and 2x3 +9x% + 11x + 2

3x3 —5x?+6x—4 | 3x3+5x2—6x—2 |1
+3x3 F5x?2 t6x T4

2 10x? — 12x + 2 Dividing by 2

5x%2 —6x+1 ‘3x3—5x2+6x—4 3x—7

X5 Multiplying by 5

15x3 — 25x2 + 30x — 20
+15x3 ¥ 18x% + 3x

—7x% +27x — 20

X5 Multiplying by 5

—35x2 + 135x — 100

F35x% + 42x ¥ 7

93 93x —93  Dividing by 93

x—1 |5x2—6x+1 | ¥~ 1

+5x% F 5x

Hence HC.F=x—-1
Now find the HC.Fof x — 1 and x® —6x? +11x -6

x—1[x3—6x2+11x—6 | x2—5x+6

+x3 F x?

—5x2+11x—6

F5x2% + 5x

6x—6

+6x + 6

X

Hence the required H.C.F of x3 — 6x? + 11x — 6, 3x® = 5x2 + 6x — 4 and 2x%+9x2 + 11x +2isx — 1

Least Common Multiple (L.C.M)
The polynomial of least degree which is divisible by the given polynomials.
There are two methods of finding L.C.M
L.C.M by factorization
L.C.M by formula
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L.CM by f: rization

In this method, first factorize all the given
expressions

Then find the L.C.M by given formula.
L.C.M = common factor X non — common factor

Example # 5
Find L.C.M of x> + 4x + 4 and x*> +5x+ 6
Solution:
x>+ 4x+4 and x2+5x+6
x2+4x+4 = ()2 +2(x)(2) + (2)
x2+4x+4 = (x+2)2
x2+4x+4 =(x+2)(x +2)
Now
x> +5x+6=x>+2x+3x+6
x2+5x+6=x(x+2)+3(x+2)
x2+5x+6=(x+2)(x+3)
Common Factor = x + 2
Non — common factor = (x + 2)(x + 3)
L.C.M = common factor X non — common factor
LCM=(x+2)(x+2)(x+3)
LC.M=(x+2)?x+3)
Example # 6
Find L.C.M of x* —4x +3,x?> —3x + 2 and
x*-5x+6
Solution:
x> —4x+3, x?=-3x+2 and x>—5x+6
2 4x+3=x*—x—-3x+3
2 4x+3=x(x—-1)-3(x-1)
2 4x+3=(x-1D(x-=3)....>4)
Now
x> —=3x+2=x*>—-x—-2x+3
x2=3x+2=x(x—-1)-2(x—-1)
x2=3x+2=(x—1)(x—2).....(ii)
Now
x> —=5x+6=x*>—-2x—-3x+6
x2—5x+6=x(x—2)—3(x+2)
x2=5x+6=(x—2)(x — 3)..... (iii)
x — 1 in expression (i)& (ii)
x — 2 in expression (ii)& (iii)
x — 3 in expression ()& (iii)
Therefore:
L.C.M = common factor X non — common factor

LCM=x-1Dx-2)(x—3)x1
LCM=x—-1(x—-2)(x—-3)

Ex#6.1

L.C.M Theorem:

If A and B are given polynomials and their H.C.F and
L.C.M are represented by H and L respectively, then

AXB=HXL

Proof:
Since H is common factor of polynomial of A and
B, then it divides exactly A and B. So

A_

E—a

A = Ha... equ(i)
and

B_

ﬁ_b

B = Hb... equ(ii)
As a and b have no common factor.
As we know that:
L.C.M = common factor X non — common factor
L=HXaXxbh
Multiply B.S by H
LXH=HXaxXbxH
L X H = (Ha) X (HDb)
Put equ(i) and equ(ii), we get
LXH=AXB
Or
H X L = Product of two polynomials
Formula for L.C.M
As LXH=AXB
_AXB
 H
LC.M=

Product of two polynomials
H.C.F
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Example # 7

Find L.C.M of x3 — 6x? + 11x — 6 and x3 —4x + 3
x3 —6x?+11x—6 and x3 —4x +3

Solution:

Let A=x3—6x*>+11x—6

and B = x3 —4x + 3

As we have:
LCM—AXB ]
CM=r equ (i)

First we find H.C.F

x3—4x+3 |3 —6x2+11x—6 |1
+x3 F 4x +3

-3 | —6x2+15x—9

2x?>—5x+3 ‘x3—4x+3 x+5
X 2
2x3—8x+6

+2x3+3x  F5x?

5x2 —11x+ 6
X 2

10x% — 22x + 12
+10x2 F 25x + 15

3 3x—3
x—1 | 2x2—-5x+3 | 2x—3

+2x% F 2x
—3x+3
F3x+3

X
HCF=x-1
Now put the values in equ (i)
(x3=6x2+11x—6)(x3 —4x + 3)
x—1

LCM=

Now by Simple Division
x2—5x+6
x—1 ] x3—6x2+11x—6
+x3 Fx?

—5x2+11x—6

F5x2% + 5x

6x—6
+6x F6

X
SoL.C.M=(x*-5x+6)(x3—4x+3)
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Example # 8

Find H.C.F and L.C.M of 3x3 —2x%2 —3x+2 and 6x3 —7x% —x + 2
3x3 —2x%2 —3x+2 and 6x3 —7x%—x+2

Solution:

Let A=3x3—2x%?—-3x+2

and B = 6x3 —7x* —x + 2

As we have:
LCM—AXB )
CM=r equ (i)

First we find H.C.F

303 —2x2 —3x+2 | 6x3—7x2P—x + 2 | 2
+6x3 F4x%F 6x 14

-1 | —3x%2+5x—-2

3x2—5x+2‘3x3—2x2—3x+2 x+1

+3x3 F 5x2 + 2x

3x2—5x+2
+3x2 F5x+2
X

H.C.F = 3x* —5x+2
Now put the values in equi (i)
(3x3 —2x? —3x+2)(6x3 —7x%> —x + 2)

L.C.M=
3x2 —5x+ 2

Now by Simple Division
x+1
3x2 —5x+2 | 3x3 = 2x2 —3x + 2
+3x3 F 5x2% + 2x
3x%2 —5x+2
+3x2 F5x+2

X

SoL.C.M = (x+1)(6x3=7x2—x+2)

Example # 9

If H.C.F and L.C.M of two polynomials are x — 3 and x3 — 9x? + 26x — 24 respectively. Find the second
polynomial when one polynomial is x> — 5x + 6.

Solution:

H.C.F=x-3

L.C.M = x3—9x% 26x — 24

Let First polynomial = A =x*>—-5x+6

Second polynomial = B =7

As we have:
LCM—AXB
" T H.C.F

AXB=LCMXxXH.CF
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_LCMXxH.CF
B A
Put the values
(x3 —9x2%_26x — 24)(x — 3)
x2—-5x+6
Now by simple Division

B =

x—4
x2—5x+6 | x3—9x2+26x—24 |
+x3 F5x2 + 6x

—4x?% + 20x — 24
F4x2+20x F 24

X

SoB=(x—-4)(x—-3)
B=x?-3x—4x+ 12

B=x*—-7x+12

Hence the second polynomial is x2 — 7x + 12

Example # 10
If H.C.F and L.C.M of two polynomials are

x —1and x3 + 4x? + x — 6 respectively. Find
the polynomials of degree 2.

Solution:

HCF=x-1

LCM=x3+4x>+x—-6

First polynomial = A =?

Second polynomial = B =7
AsH.C.F=x-1

then it is also the factor of L.C.M

Now

x> +5x+6
x—1|[x3+4x2+x—6
+x® F x?
5x2+x—6
+5x% F 5x
6x —6
+6x + 6
X
LCM=x3+4x>+x—-6
L.C.M=(x—1)(x?+5x+6)
L.CM=(x—1)(x%+3x+2x+6)
L.C.M=(x—1[x(x+3)+2(x+3)]
LCM=x—-1Dx+3)(x+2)
As x — 1 is common factor.So
A=(x-1x+3)

Ex#6.1

A=x?+2x-3

And
B=(x-1(x+2)
B=x*+2x—1x-2
B=x?>+x-2

Example # 11
The sum of two numbers is 120 and their H.C.F is 12.

Find the numbers.

Solution:

Let x and y be the two numbers.

As H.C.Fis 12, means 12 is common factor.
So, it becomes

12x + 12y =120

12(x +y) =120

Divide B.S by 12, we get

x+y=12

As the sum of two numbers is 10, so the possible pairs of
numbers are (1,9), (2,8), (3,7), (4,6), (5,5)
As (1,9), (3,7) are non commo factors

Then the required numbers are:
1xX12=12and 9 x 12 = 108

OR

3x12=36and7 x 12 =84
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Q1:
159

(i)

(iif)

(iv)

Exercise# 6.1

Page # 159-160

Find H.C.F of the following expression by
factorization method.

(x + y)? and x* — 36
Solution:

(x +y)?and x? — 36
(x+y)?=x+yE+y)

And

x? =36 = (x)? — (6)
=(x+6)(x—06)

HCF=x—-6

Chapter # 6

(i)

x—3,x*-9,(x—3)2

Solution:

x—3,x2-9,(x —3)2

x—3=x-3

And

x?—9 = (x)? — (3)?
=(x+3)(x—-3)

And

(x—3)*=(x—3)(x—3)

H.C.F=x-3

(v)

Ex#6.1

x* —y* and x* + 2x%y% + y*
Solution:
x* —y*and x* + 2x%y? + y*
x4 _ y4 — (xZ)Z _ (yZ)Z
= (? +y?)(x* —y?)
=@ +yHE+E-y)
And
x* +2x%y% + y* = (x%)? + 2(x*)(v?) + (v?)?
= (x2 4 y?)?
= (x* +y*)(x* +y?)
H.C.F = x? + y?

2x* — 2y*,6x% + 12xy + 6y%,9x3 + 9y3
Solution:
2x* — 2y*,6x% + 12xy + 6y2,9x3 + 9y3
2x* —2y* = 2[(x*)* - (v*)?]
=2(x*+y*)(x* —y?)
=2(x* +y*)(x + y)(x — )

And

6x2 + 12xy + 6y? = 6(x% + 2xy + y?)
=2 x3(x +y)>?
=2X3(x+y)(x+y)

And

9x3 +9y3 =9(x3 +y3)
=90 +y)(x* —xy + %)
HCF=x+y

2332(x — y)3(x + 2y)%, 2332 (x — )% (x + 2)3,3%2(x — )% (x + 2y)

Solution:

2°32(x — y)*(x + 2)%, 2332 (x — y)2(x + 2)%, 32 (x — ) (x + 2y)

233%(x —y)3(x + 2y)? = 2.2.233(x — ¥)(x — ¥)(x — ¥)(x + 2y)(x + 2y)
233%(x —y)2(x + 2y)3 = 2.2.2.33(x — y)(x — y)(x + 2y) (x + 2y) (x + 2y)
32(x — y)?(x + 2y) = 3.3(x — y)(x — y)(x + 2y)

H.C.F =33(x—y)(x —y)(x + 2y)
H.C.F =3%(x — y)*(x + 2y)
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Q2: Find H.C.F by division method.
160
() x*—x—6andx?—2x-3
Solution:
x?—x—6andx?—2x-3
x2—x—-6| x2-2x-3 |1
+x2F x¥6
-1 -x+3
x—3 ‘ x2—x—6|x+2
+x2 ¥ 3x
2x—6
+2x+ 6
X
HCF=x-3
(i) y® —3y+2andy®—-5y>+7y—3
Solution:
y3—3y+2andy3—5y2+7y—3
y3—3y+2| y —5y2+7y—-3 1
+y3 F3y+2
—5| —5y2+10y-5
y*—2y+1 | y3-3y+2 y+2
ty*+1ly  F2y?
2y% —4y +2
+2y2F 4y +2
X

HCF= y*—2y+1
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(ii) 2x% —4x* — 6x and x° + x* — 3x3 — 3x2
Solution:
2x% — 4x* — 6x and x° + x* — 3x3 — 3x2
2x% —4x* — 6x = 2x(x* - 2x° - 3)
x% +x* —3x% — 3x% = x2(x* + x* —3x - 3)
= x.x(x3 +x% —3x — 3)

x34+x2-3x—3 | x*—2x3-3 | x
+x*+x%  F3x2F3x

-3 | -3x3+3x2+3x-3

x3—x?—x+1 ‘x3+x2—3x—3 ‘ 1

+x3Fx2Fx+1

2x% —2x—4

N

x2—x—2

x+1 x2—x-2 | X2
+x?+x
—2x—=2
F2xF2
X
H.C.F=x(x+1)
(iv) 2x3+10x%2+5x+25andx3®+5x>—-x—5
Solution:
2x3 +10x%+5x + 25and x3 + 5x2 —x — 5
x3+5x2 —x =5 | 2x3 + 10x% + 5x + 25 | 2
+2x3 £ 10x% F 2x ¥ 10
7 7x + 35
x+5 ‘x3+5x2—x—5 x? -1
+x3 F 5x2
—x—-5
+x+5
X

HCF=x+5
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Q3:

(i)

(iv)
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Find L.C.M by factorization.
x+y, x% —y?
Solution:

x+y, x? —y?

xX+y=x+y
And

x2—y?=(x+y)(x—y)
Common Factor =x +y
Non — common factor =x —y

L.C.M = common factor X non — common factor
LCM=x+y)(x—y)
L.C.M =x?—y?

B-yix—y

Solution:

x3—y3x—y

=y = (- +ay +y?)

And

X—y=x-—y

Common Factor =x —y

Non — common factor = x? + xy + y?

L.c.M = common factor x non — common factor
LCM=x-y)x*+xy+y?)
LC.M=x3—-y3

Ex#6.1
(iii) x° —x,x5 — x% and x° — x3
Solution:

x° —x,x°>—x%and x5 — x
x5 —x=x(x*-1)
= x[(x*)? — (1)']
=x(x?+1)(x%-1)
=x(x’+ 1D+ 1D(x-1)

3

And
x5 —x?=x2(x3-1)
= x.x[(x)° — (1)°]
=x.x(x — D(x? + (x)(1) + 12)
=x.x(x=1Dx*+x+1)
And
x5 —x3=x3(x%?-1)
= x.xx[(x)? — (D]
=x.x.x(x+1Dx-1)
Common Factor = x(x — 1)
Non = common factor = x.x(x?> + 1)(x + D(x2+x + 1)
L.C.M = common factor X non — common factor

LCM=x(x—1)xx.x(x?+1D(x+1Dx>+x+1)
LCM=x3(x-Dx+D*+1D%*+x+1)

2332(x — y)3(x + 2y)%,233% (x — )% (x + 2)3,3%(x — )% (x + 2y)

Solution:

2%3%(x — y)3(x + 2y)?,2%3%(x — y)? (x + 2y)*,3%(x — ¥)*(x + 2y)
2332(x —y)3(x + 2y)? = 2.2.233(x — y)(x — ¥)(x — ¥)(x + 2y)(x + 2y)
233%2(x — y)%(x + 2y)%® = 2.2.233(x — y)(x — y)(x + 2y)(x + 2y)(x + 2y)

32(x —y)?(x + 2y) =3.3(x —¥)(x — ) (x + 2)
Common Factor = 3.3(x —y)(x —y)(x + 2y)

Non — common factor = 2.2.2.(x — y)(x + 2y)(x + 2y)

L.C.M = common factor X non — common factor
L.CM=33x—-y)(x—y)(x+2y)x222.(x—y)(x + 2y)(x + 2y)

L.C.M =233%(x —y)3(x + 2y)3
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Q4: Find H.C.F and L.C.M of the following
160 expression.
(i) x®—2x*—-13x—10andx3 —x%>—-10x—8
Solution:
x3—2x?>—13x—10and x3 —x? — 10x — 8
Let A= x3—2x?—13x—10
and B = x3 —x? —10x — 8

As we have:
LCM—AXB ]
OM=F equ (i)

First we find H.C.F

x3—x2—-10x—8|x3—2x2—-13x—10 |1
+x3F x2F10xF8
-1 —x?2-3x-2
x2+3x+2‘x3—x2—10x—8 x—4
+x3 4+ 3x% + 2x

—4x% —-12x -8
F4x2F 12x ¥ 8
X

H.C.F=x*>+3x+2
Now put the values in equi (i)
(x3 —2x%2 —13x —10)(x3 —x% — 10x — 8)

L.C.M=
x2+3x+2

Now by Simple Division

x—5
x24+3x42 | x3 —2x2 —13x — 10
+x3 +3x% + 2x

—5x%2 —15x — 10
F5x2 F 15x F 10
X

SoL.C.M = (x-5)(x3—x%?—-10x—8)
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(i) 2x*—2x®+x*2+3x—6and4x* —2x3+3x-9
Solution:
2x* —2x3 +x?2 +3x — 6 and4x* — 2x3 +3x -9
Let A=2x*—2x3+x*>+3x—-6
and B = 4x* —2x3+3x -9

As we have:
LCM AXB ]
.C.M = — —equ (i
Hcr @
First we find H.C.F
2x* —2x3 +x2+3x—6 | 4x* —2x3+3x—-9 | 2

+4x* F 4x% £ 6x F 12 + 2x2

2x3 —2x%—-3x+3 ‘ 2x* = 2x3 +x%2+3x—-6 ’x

+2x% F 2x3 F 3x% + 3x

2| 4x2-6
2x% -3 ‘ 2x3 —2x2 — 3x + 3 ‘x_l
+2x3 ¥ 3x
—-2x%+3
F2x%2+3
X

H.C.F = 2x* -3
Now put the values in equi (i)
(2x* —2x3 +x?+3x — 6)(4x* —2x% +3x —9)

L.C.M=
2x% =3

Now by Simple Division

x> —x+2
2x2 =3 | 2x* —2x3+ x2 +3x— 6
+2x* F 3x?
—2x3+4x2+3x—6
F2x3 + 3x
4x> — 6
+4x?>F 6
X
SoL.C.M=(x?—x+2)(4x* —2x3+3x—9)
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Chapter # 6

Ex#6.1
(i) a*—a®—a+1anda*+a%+1
Solution:
a*—a®—a+1anda*+a%+1
LetA=a*—a®—a+1
and B=a*+a?*+1
As we have:
Lem=2XE j
.C.M = — —equ (i
ner e
First we find H.C.F
a*+a?+1|a*—-a®—-a+1 1
+a* +14+ a?
—a|-a®—a’*-a
a’+a+1 ‘a4+a2+1
+a* + a? +a3

HCF=ad+a+1
Now put the values in equ (i)

(a*—a®—a+1D(a*+a®+1)
a*+a+1

LCM=

Now by Simple Division

a’? —2a+1
a?+a+1|at—a>—a+1
+a*ta® +a?

—2a®—-a*—a+1
F2a3F2a*F 2a
a?+a+1

+a’+a+1
X
SoL.C.M = (a?—-2a+1)(a*+a?+1)

a’?—a+1
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Chapter # 6
Ex# 6.1

(iv) 1—x2—x*+x>and1+2x+x%2—x*—x°
Solution:
1—x?—x*+x%and1+2x+x% —x*—x5
x5 —x*—x?+1and —x®> —x*+x%2+2x+1
LetA=x%—x*—x?+1
and B = —x®> —x* 4+ x2 4+ 2x +1

As we have:
L.C.M=AXB——equ(i)
H.C.F
First we find H.C.F
xS —xt—x2 41| xS —xt4+x24+2x+1 | -1
Fx® 4 x* + x? Fi1
2| =2x*+2x+2
xt—x—-1 ‘xs—x4—x2+1 x—1
+x° Fx?2  Fx
—xt+x+1
Fxt+x+1
X

HCF= x*-x-1
Now put the values in equ (i)

(x> —x*—=x?2+D(—x> —x*+x%>+2x+ 1)

L.C.M = e
Now by Simple Division
x—1
xt—x—1|x>—x*—x?+1
+x° T x? Fx
—x*+x+1
Fxt+x+1
X

SoL.C.M=((x+2)(—x>—x*+x%2+2x+1)
SoL.C.M = (x +2)(1+2x + x? —x* —x%)
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Chapter # 6

H.C.F and L.C.M of two polynomials are x — 2
and x3 + 3x2 — 6x — 8 respectively. If one
polynomial is x* + 2x — 8, find the second
polynomial.
Solution:
HCF=x-2
L.CM=x3+3x>?-—6x—8
First polynomial = A = x?> + 2x — 8
Second polynomial = B =?
As we have:

AXB

LCM=

L.C.MXH.CLF=AXB
L.C.MXH.CF _

A Q7:
_L.CMXxH.CF 160
B A

Put the values
(P +3x%-6x-8)(x —2)
B= x%2+2x—8
Now by simple Division

x+1
x3 +3x%2—-6x—8
+x3 + 2x% F 8x

x%+2x—8
+x2+2xF8
X

x%+2x -8,

SoB=(x+1(x-2)
B=x*-2x+1x-2
B=x*—-x-2

x3+7x% 4+ 8x + 14
x—2 | x*+5x3—6x2 —2x — 28
+x* F 2x3

7x3 — 6x% —2x — 28
+7x3 F 14x?

8x% —2x — 28

+8x2 F 16x

 14x-28
+14 ¥ 28

X

L.C.M = x° + 7x° +8x + 14

If product of two polynomials is x* + 5x3 — 6x% — 2x — 28
and their H.C.F is x — 2. Find their L.C.M.

Solution:

Let Product of two polynomials = A X B

Then A X B = x* + 5x° — 6x* — 2x — 28
HCF=x-2

LC.M=?

As we have:

AXB
LCM=

Put the values
x4+5x3—6x2—2x—28

LCM-=
x—2

H.C.F and L.C.M of two polynomials are x + 5
and 2x3 + 11x% + 2x — 15 respectively. Find
the polynomials of degree 2.
Solution:
H.C.F=x+5
L.C.M =2x3+11x* + 2x — 15
First polynomial = A =?
Second polynomial = B =?
AsH.C.F =x+5
then it is also the factor of L.C.M
Now
2x2+x—3
x+5|2x3+11x2 4+ 2x - 15
+2x3 + 10x?

x?+2x—15
+x2 4+ 5x
—3x—15
+3x + 15
X

L.C.M =2x3+ 11x% + 2x — 15
LC.M=(x+52x%>+x—-3)
L.C.M=(x+5)(2x*+3x—2x—3)
L.C.M = (x+5)[x(2x+3)—1(2x + 3)]
L.CM=(x+52x+3)(x—-1)
As x + 5 is common factor.So
A=((x+5)2x+3)
A=2x?+3x+10x + 15
A=2x?>+13x+15
And
B=(x+5(x—-1)
B=x?>-1x+5x—-5
B=x%+4x-5
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Chapter # 6

Ex#6.1
If product of two polynomials is
x* + 6x3 — 3x% — 56x — 48 and their L.C.M is
x3 + 2x% — 11x — 12. Find their H.C.F.
Solution:
Let Product of two polynomials = A X B
Then A x B = x* + 6x3 — 3x%2 — 56x — 48
L.C.M=x3+2x?—11x—12

H.C.F =7
As we have:
LCM—AXB
" T H.C.F
HCF—A 5
U LCM

Put the values
x* + 6x3 — 3x%2 —56x — 48

x34+2x%2 —11x—12
Now by Simple Division

H.C.F =

x+4
x3 4 2x2 —11x — 12 | x* + 6x3 — 3x2 — 56x — 48
+x* 4+ 2x3 F11x2 F 12x

4x3+ 8x? — 44x — 48

+ 4x3+ 8x% F 44x F 48

X

SoH.C.F =x+4

Ex #6.2
Algebraic fractions
An algebraic fraction is the quotient of two
algebraic expressions.
Example:

xX—=Yy
y2_4x2

Example # 12
x+y xX—y

_|_
3x+2y 3x+2y

Simplify

Solution:
x+y XxX—y
3x+2y 3x+2y
_Xxtytx-—y
© 3x+2y
_xtx+ty-—y
T 3x+2y

2x

=3x+2y

Wagqar wishes to distribute 128 bananas and also
176 apples equally among certain number of
children. Find the highest number of children who
can get the fruit in this way.

Solution:

Bananas =128

Apples =176

Highest number of children = ?

Now
2128 2 | 176
2|64 2 |88
PN 2 [aa
216 EREN
2|8 11| 11
2[4 e
212

1

128=2X2X2X2X2X2X%X2
176 =2%x2Xx2x2x11
HCF=2X2X2x2

=16

So highest number of children = 16

Example # 13
x—y x%2-2
x+y x2-—y2

2

Simplify

Solution:
x—y x%—2y?
x+y x%2-—y?
_ 2 _ 9.2
_x=y x< =2y
x+y (x+y)x-y)
_ = —y) - - 2y%)

x+y)x—y)
(=) —x?+2y°
(x+y)(x—-y)
_ x?+y?—2xy —x? +2y?
(x+y)(x—-y)
_x?—x?+2y* +y* —2xy
x+y)x—y)
3y? — 2xy
= X2 — y2
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Chapter # 6

Ex#6.2

Example # 14
o xr—xy+y? xX*+axy+y? 1
Simplify P + P _xz—yz
Solution:
x2—xy+y? x?+xy+y? 1

3 3 T 3 3 2 2

x>ty x> =y xXc—=y

x2 —xy +y? x% +xy +y? 1

TGNy D) -t xy +yD) @+ -y
_ 1 4 1 1

x4y x—y (x+yE-y)

1l —-y)+1lx+y) -1

(x+y)(x—y)
o x=y+x+y-—1
(x+y)(x =)
x+x—y+y-—1
- x% — y2
2x—1
=x2_y2
Example # 15
Simplif Y 1 2
Py Sy T2 Y2+ 5y—14 y2Z+8y+7
Solution:
y 1 2
y2—y—-2 y?45y—-14 y?+8y+7
_ y 1 2
Ty2—2y+y-—2 y2-2y+7y—14 y2+1ly+7y+7
_ y B 1 B 2
Ty -2D+1-2) yy-D+7(-2) y@+D+7+1)
y 1 2

TO-DO+D -20+7 G+DE+7)
_ Yo+ -1+ 20— 2)
G-+ +7)
Y+ Ty—1ly—1-2y+4
-2 +DO+7)
_yPt+ey—2y—1+4
-+ DO+T)
3 y:+4y+3
-G +DO+7)
_ y*+1y+3y+3
- +DO+T)
_ Yo+ D430+ 1D
-2+ +7)
O+ D +3)
- +DO+T)

_ y+3
-2 +7)

Ex#6.2
Example # 16
x+4 x2 -9

Simpli X
tmp lfyx—3 xz—x—2
Solution:
x+4 x%>—9
X

x—3 x2—x-2

x+4 x?% — 32
= X

x—3 x2—-2x+1x-2
_x+4 (x+3)(x—-3)

_x—3xx(x—2)+1(x—2)
x+4 (x+3)(x—3)

T x=3"(x=2)(x+1
x+4 (x+3)

1 “G-2&x+D
_(x+ D +3)

T (x=2)(x+1)
Example # 17
Multiol x%—2x b 2x2-3x-9

WP 2 1 5x+3 Y x2_9
Solution:

x? —=2x y 2x?>—-3x—-9
2x%+5x+3 x%2 -9

x(x —2) 2x>+3x—6x—9

= X

2x2 +2x+3x+3 x% —92
B x(x —2) x(2x +3) —3(2x + 3)
T 2x(x+1)4+3(x+1) (x+3)(x—-3)
B x(x —2) 2x+3)(x—3)
T (x+1D(2x+3) (x+3)(x—3)
_x(x— 2) 1
T (x+1) (x+3)

x(x—2)

T+ DE+3)

Example # 18
(x3—y3 y ) x% + xy + y?
X - )2

x3—y3>< y x*+xy +y?
y: Tx-y) y?
2

y y
X X
y3 x—y x2+xy+y?

=P +xy+y> y y.y
= X X
V.Y y xX—y x24+xy+y?

=1
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Chapter # 6

Ex#6.2 Ex # 6.2
Q1: Simplify: x—y x2 — 2y2
x 2 = - —
M = +x;" x+y (x+y)x-y)
Yy rTy _ =Gy - -2
Solution: =
. 2y x+y)(x—y)
x+y+x+y z(x—y)z—x2+2y2
_x+2y (x+y)(x—y)
x+y :x2+y2—2xy—x2+2y2
x+y)x—vy)
(ii) Xty ry 2_ 32 4902 4 2
3x+2y 3x+2y _ X" xTH2y" +y" —2xy
Solution: x+y)x—-y)
x+y X—y :3y2—2xy
3x+2y 3x+2y x2 — y?2
_Xty+tx-—y
T 3x+2y W) X W) n y
_Xtx+y-y 2x2+3xy +y*? y*—4x? 2x%2+xy-—y?
3x +2y Solution:
2x
= x xX—y Yy
3x+2 3
3y 5 2x?% + 3xy + y? 3/2—4x2+2x2+xy—y2
(i) — \ x e N y
y—2 y+2 y -4 2x2 + 2xy + lxy +y2  —4x2+y?  2x2 + 2xy — 1xy — y?
Solution: | x x-y y
3 2 y TRG AN TGty —@x—y)) 2+ )~y +Y)
y—2 y+2 y?—-4 4 X + x—y 4 y
_. 3 2z v (x+y)Qx+y) 20?2 -y* (x+y)2x—y)
y—2 y+2 y*-(2)? _ x N x—y N y
3 2 y (c+»Cx+y) Cx+y)2x—y) +y)2x-y)

Ty-2 y+2 G+20-2)
:3(y+2)—2(y—2)—y

_ xCx—y)+x—-y)x+y) +yQ2x+y)
(x+y)2x+y)2x—y)

0+ -2)

3y +6-2y+4—y _2xP—xy+x?—y?+2xy+y°
T+ -2 (x+y)(2x +y)(2x —y)
_3y-2y-y+6+4 =2x2+x2—xy+2xy—yz+y2

+2)r—-2) (x+»((2x)% —y?)
:w 3x2+xy

y2_(2)2 = 2 2

y:—4 ] a a 6ax

2 2 i) + T 942 2

L. xXx—=y x°-2y 3x—y 3x+y 9x“-—y
(iv) x+y_ X2 — y2 Solution:
Solution a + a bax
X—y x%—2y2 3x—y 3x+y 9x?-—y?

_a 4 a 6ax
T 3x—y 3x+y (3x)2-—y2
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Ex#6.2

a a 6ax
:3x—y+3x+y_(3x+y)(3x—y)
_aBx+y)+aBx—y)—bax
B (Bx +y)(3x — y)

_ 3ax +ay + 3ax — ay — 6ax
B (Bx+y)Bx-y)
_ 3ax + 3ax — 6bax + ay — ay

Chapter # 6

Ex #6.2
4x7y + 4x3y5 + 4x7y — 4x3y°>
B @2 — "2
_4x7y +4x7y + 4xPy® — 4x3y°
X6 — y8

8x”y
zxs_ys
1 4 1
az+7a+10 a2+ 10a+ 16

(viii)

Solution:

1 1

Bx+y)Bx—y)

_ 6ax — 6ax
T Bx+y)Bx—y)
_ 0
C Bx+yBx-Y)
=0

Y y 2xy 4x3y
(wid) x—y+x+y+x2+y2+x4+y4
Solution:

y . 2xy 4x3y

xX—y x+y+x2+y2+x4+y4
Yty +ya-y)  2xy | 4%y

x=»&+y) x*+y? x4y
_xy+y?+xy—y? N 2xy N 4x3y
C =nG+y) x4 y? o xt 4yt

_xy+xy+y?—y? 2xy 4 4x3y
- xz_yz x2+y2 x4+y4

__2xy 2xy 4x3y

xZ_y2+x2 +y2+x4-+y4-
_2xy(x® +y®) +2xy(x® —y?)  4xPy

(2 =y (2 +y?) x*+y*
_2x%y +2xy? +2x%y — 2xy®  4x3y
(x2)? = (y*)? x*+yt
2%y +2x%y +2xy® - 2xy®  4xPy
Xt —yt Xttt
4x3y 4x3y

Xt —yi T xE gyt
3 4x3y(x* + y*) + 4x3y(x* — y*h)
B (x* —yH(x* +y4)

a2+7a+10+a2+10a+16
1 1
@ +2a+5a+10 2+ 2a+8a+16
1 1
2@a+2)+5@+2) Ta@+2)+8a+2)
1 1
@+ 2D@+5 @+2)@+s)
1(a+8)+1(a+5)
“@+2)@+5@+8)
a+8+a+5
T @+2)(a+5)@+8)
at+a+8+5
" @+2)a+5)@+8)
2a + 13
- (a+2)(a+5)(a+8)

N 1 N 2a N 4a3
a—-b a+b a?+b? a*+b?

Solution:

1 1 2a 4q3
a—b—l_a+b-|_a2+b2+a4+b4
1(a+b) + 1(a—b) 2a 4q3
- (a—b)(a+b) a2+b2+a4+b4
at+b+a-b>b 2a 4q3
=(a—b)(a+b)-|_a2+b2+a‘*+b4
ata+b-—b>b 2a 4q3
T a2 —p? +a2+b2+a4+b4
2a 2a 4q3
=az—bz-l_a2+b2+a4+b4
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Chapter # 6
Ex#6.2 Ex #6.2
_ 2a(a® +b?) + 2a(a® — b?) 4q3 Q2: Simplify
(a2 -b?)(a?+b?) NPTy @ x?—25
X

_ 2a3 + 2ab? + 2a3 — 2ab? N 4q3 Solutign_:
(a2)Z — (b2)2 a* + bt 2 — o5
2a3 + 2a3 + 2ab? — 2ab? 4q3 5—x
- a* — b* +a4+b4 x2 — (5)2
4a3 4a3 T T x+5
T b @t b (x +5)(x — 5)
4a3(a* + b*) + 4a3(a* — b*) - - —(x-5)
T @ -bH(@+ b = _(x+5)
=4a7+4-a3b4+4-a7—4-a3b4 X2 i5x+4 2y2
(@h? = ("2 W = “xi3xt2
4a’ + 4a’ + 4a3b* — 4a3p* Solution:
= a8 — b8 xz+5x+4>< 2y°
8a’ 4y3 x?+3x+2
T8 _pe _x2+4x+1x+4>< 2y.y
4y.y.y x2+2x+1x+2
0 xz—sxy+y2+x2+xy+y2_ 1 D +1Gx+ ) 1
X +y3 x3 —y3 x% — y? 2y x(x+2)+1(x+2)
Jscghiitlx?;yz x% + xy + y? 1 :(x+4)(x+1)x 1
X3+ y3 + X3 — y3 _xz_yz 2y (x+2)(x+1)
x2—xy +y? x2+xy+y? 1 :x+4x 1
TEANE -y G- NEHy+yD) GENG-Y) 2y x+2
1 1 1 _ x+4
_x+y+x—y_(x+y)(x—y) S 2y(x+2)
1x—-y)+1x+y) -1 o x2—5x+4 xX3-4x’+x-4
BT D a3y 4" 2x-1
x—y+x+y—1 ScZ)Iution: , ,
= x*—=5x+4 x°—4x"+x—4
x Y= x2—3x—4  2x—1
_xtx—y+y-1 x? —5x+4 2x — 1
x*—y* =x2—3x—4xx3—4x2+x—4
_x-t X% — 4x — 1x + 4 2x — 1
xf =y :x2—4x+1x—4xx3—4x2+x—4
Cx(x—4)—-1(x—4) 2x—1
X —H+1(x—3) P +1(x—4)
_(x—4)(x—1) 2x —1

R DR CED )
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Ex#6.2
(x—1) 2x—1
TerD G-+ D
_ x—1)(2x—-1)
T x+ D —-4)(x2+1)

Chapter # 6

~_ala+b) a?*+ab+ b?
(iv) X
a3 — b3 a? + b?

Solution:

a(a+b)xa2+ab+b2
a3 — b3 a® + b?

a(a+b) a’ + ab + b?
=(a—b)(a2+ab+b2)>< a® + b?
a(a+b) 1
- (a—b) ><az+b2
a(a + b)

- (a — b)(a? + b?)

Ex # 6.2
(a — b)(a®? + ab + b?) a’? + b?
T @+ b)(a+b)@a—b)  a+ab+b?
1 1
CED R
1
~(a+b)
B 2x x* —2x
Wil 3 12" —6x+8
Solution:
2x  x?—2x

3x—12 x2—6x+8
2x x%>—6x+8
= X
3x—12 x% —2x
2 ><x2—2x—4x+8
T 3(x—4) x(x—=2)
2x x(x—2)—4(x—2)

BEICE R x(x—2)

) 7 Xy
V) o 4 x12 _ 2x ><(x—2)(x—4)
Solution: 3@~ x(x = 2)
2 1
- =31
x2—4 x+2 )
7 x+ 2 ——
_ y 3
x% — 22 xy
7 x+2 a* —8a 2a—-1 a’—2a
= X (viii) X -
x+2)(x—=2)  xy 2a2+5a—-3 a’+2a+4 a+3
7 1 Solution:
= X — a* —8a 8 2a—1  a*-2a
X Xy 2a2+5a—3 a’?+2a+4 a+3
- 7 a* —8a 2a—1 a+3
— = X X
xy(x=2) 2a2+5a—3 a?+2a+4 a?-2a
@ —b® d’+ab+b? 3 a(a® —8) y 2a —1 y a+3
(vi) T T 212 2a2+6a—1a—3 a?+2a+4 a(a—2)
Solution _ a(a® —2%) o 2a —1 o a+3
B b3 a’+ab+b? " 2a(a+3)-1(@+3) a?+2a+4 a(a-2)
bt aZ+b? _01(a—2)(a2+2a+4)>< 2a—1 y a+3
a3 — b3 a? + b2 - (a+3)2a—-1) a?+2a+4 a(a—2)

= X
a*—b* a?+ab+b?
_ (a—b)(a®+ab +b?) a? + b?

(a? + b?)(a? — b?) % a? + ab + b?

=1
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Chapter # 6

Ex#6.2 Ex#6.3
] 9-x* x¥-2x*-3x Square root
(i) x*+6x3 x2+7x+6 Square root of a number is a number that can be multiplied by
solution: itself to produce the original

Square root of an algebraic expression can be found out by the

.2 3_ 9.2 _
9—x"  xT—2x"—3x following two methods.

xt+6x®  x?+7x+6 (i) Factorization Method
_—x*+9 « x2+7x+6 (ii) Division Method
T oxt4+6x3 7 x3—2x2 —3x Square root by Factorization
—(x2-9) x2+1x+6x+6 In this method make the expression a perfect square then finds
= X
x3(x +6) x(x2 —2x —3) square root.
Example # 20
C—(x?=-3) x(x+D+6(x+1) {
T x3(x+6) " x(x?2—3x+1x —3) Find the square root of x* + ax + Zaz
_ —(x+3)(x—-3) o (x+1)(x+6) by factorization
~ x3(x+6) " x[x(x-3)+1(x-3)] | Solution:
:—(x+3)(x—3)>< (x+1Dx+6) X2 + ax + — a2
Br+6)  xf(x—3)(x+1D)] ‘1* . L
_—(x+3) 1 x2+ax+Za2=(x)2+2(x)(za)+(§a)
T x3 x 2
2 +ax+1a2 = (x+1a>
_ —(x+3) X L \o 2
x* Now take square root on B.S
ax + ab + cx + bc x% — 2ax + a? 1 1 \2
(%) X 2 2 —
a? — x2 x*+(b+a)x+ab | [X°+ax+ a®= [(x+-a
Solution:
1 1
ax+ab+cx+bc>< x? —2ax +a? x2+ax+za2=i(x+§a)
a? — x? x%2+ (b+a)x+ab
2 _ 2
:ax+ab+cx+bcx x“—2ax+a Example # 21
—x? +a? x? +bx +ax + ab 1 1
_ 2 Find the square root of x> + — — 10 (x + =) + 27
_ a(x+b)+c(x+b) (x—a) x2 x
B —(x%2 —a?) x(x+b) +a(x+b) | Solution:
1 1
_ @t+hat+o)  x-a)x-a) X2 +— =10 x+;)+27

_(x+a)(x—a)x(x+b)(x+a) 1 1
(a+c) (x—a) x2+p—10 x+-
(x+a)x(x+a)

(
( +27 = x*? +i—10( 1>+25+2
, 1
_(a+c)(x—a) x +F—10(x+
(
(

+
N
~

=x2+iz+2—10(x+1>+25
(x + a)? *
+27=(x+ ) ( )(5)+(5)2

v\_/vv

=
+
RlIlFm RlimL KRk R

+ 27 = <x+——5)
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Taking square root on B.S

1 1
x2+—2—10<x+—)+27=
x X

1 1 1
x2+—2—10<x+—)+27=i(x+——5)
x x x

Square root by Division

%V
_u:"i = Descending sExpression

J“Quotient.sDivisor ££/Square root kexpression &
Lo
LexpressiondZ s/ /Multiply <Y QuotientsDivisor
¥l }*-Remaindery s/ Subtract/éuﬁ”g &
Term 2.1/ Divide,s1¥Remainder.sic./f3/Divisor
_ui"’v S 1U4QuotientsDivisory¥z_T
A< Multiply #-L Divisore.s/Quotientyic.!
< /Subtract
S ok P i S S3I Terme 1L Divisore|

Find the square root of 16x* — 24x3 + 25x% — 12x + 4
Solution:
Write the expression in descending order
16x* — 24x3 + 25x% — 12x + 4
Take the square root of first element of expression.
J16x* = 4x?
Write 4x?2 in divisor and quotient
4x?
4x% | 16x* —24x3 + 25x2 — 12x + 4
Multiply the divisor and quotient and write it under first
expression then subtract from given expression to get the
remainder.

4x2
4x? 16x% — 24x3 + 25x%2 — 12x + 4
+16x*

—24x3 + 25x% — 12x + 4
Now twice the divisor

4x?
4x2 16x* — 24x3 + 25x% —12x + 4
+16x*
8x2 —24x3 +25x2 —12x + 4

Divide the 2" expression by this divisor then write
that term in quotient and with this divisor.

—24x3
822 = —3x
4x% — 3x
4x? 16x* — 24x3 + 25x% — 12x + 4
+16x*
8x?% — 3x —24x3 + 25x% —12x + 4

Multiply this quotient with entire divisor
—3x(8x% — 3x) = —24x3 + 9x?

Write —24x3 + 9x? under given expression then subtract it.

4x% — 3x
4x2 16x* — 24x3 + 25x% — 12x + 4
+16x*
8x2 — 3x —24x3 + 25x% —12x + 4
F24x3 + 9x?
16x%2 — 12x + 4
Now twice the 2" term of the divisor
4x?% — 3x
4x? 16x* — 24x3 + 25x% — 12x + 4
+16x*
8x?% — 3x —24x3 + 25x% —12x + 4
F24x3 + 9x?
8x? — 6x 16x%2 — 12x + 4

Repeat the above procedure.
Divide 16x2 by divisor 8x? then write that term in
guotient and with this divisor.

16x? B
8x2
4x2 —3x+2
4x? 16x* — 24x3 + 25x%2 — 12x + 4
+16x*
8x?% — 3x —24x3 + 25x% —12x + 4
F24x3 4+ 9x?
8x% —6x + 2 16x%2 — 12x + 4

Multiply this quotient with entire divisor
2(8x% —6x +2) = 16x> — 12x + 4

Write 16x2 — 12x + 4 under given expression then subtract it.

4x% —3x+2
16x* — 24x3 + 25x%2 — 12x + 4
+16x*
—24x3 +25x? —12x + 4
F24x3 + 9x2
16x% —12x + 4
+16x2 F12x + 4
0

4x2

8x% — 3x

8x% —6x +2
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Example # 22
Find the square root of 16x* — 24x3 + 25x% — 12x + 4
Solution:

Now
4x% — 3x + 2
4x? 16x* — 24x3 + 25x2 —12x + 4
+16x*
8x2% — 3x —24x3 + 25x% —12x + 4
F24x3 +9x2
8x% —6x + 2 16x%2 — 12x + 4
+16x2F 12x + 4
0
So

V16x* — 24x3 + 25x2 — 12x + 4 = +(4x% — 3x + 2)

Example # 20

Find th t fx_2.|_4. 2+a_xz+a_2_2 3 dax
1n e square rooto ) X' 3 9 X 3
Solution:
xz_i_42_|_ax2_l_a2 23 4ax
—_— X _— —_——2x° - —
4 3 9 3
The descending order of the expression are:
x? ) 3+42+ax2 4ax+a2
— —2x X2 ——— 4+ —
4 3 3 9
Now
x? .
R
x? x* 3 p ax’  4ax a*
2 — =2+ 4+t ———+—
4 3 3 9
x4-
i_
4
x? —2x 23_}_42_|_axz 4ax_|_a2
—iX X - 4 —
3 3 9
F2x3 4+ 4x2
X% —4x 2 ax? 4ax a®
3 3 3 9
+ax2$4ax +a2
3 T3 Y
0
So

Ex#6.3
Example # 24
What should be added to

What should be subtracted from

For what value of x

The expression 9x* — 12x3 + 10x?> — 3x — 3
to make the perfect square

Solution:
9x* —12x3 +10x% —3x -3
3x2 —2x+1
3x2 9x* —12x3 +10x?> —3x — 3
+9x*
6x% — 2x —12x3 + 10x%2 —3x — 3
F12x3 + 4x2
6x% —4x+1 6x2—3x—3
+6x% F4x+1
x—4

As for perfect square, Remainder = 0

—x + 4 should be Added to 9x* — 12x3 + 10x? —3x — 3
will become perfect square.
—x+4+(x—-4)=—x+4+x—-4
—x+4+(x—-4)=0

x — 4 should be Subtracted to 9x* — 12x3 + 10x% — 3x — 3
will become perfect square.
x—4—-(x—-4)=x—-4—x+4
x—4—-(x—-4)=0

For x
x—4=0
x=4
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Page # 169
Q1: Find the square root by factorization method.
() x*+4x+4
Solution:
x?+4x+4
x2+4x+4=x2+2(x)(2) +22
x2+4x +4 = (x + 2)?
Taking Square on B.S

Chapter # 6
Ex#6.3

Now

1 1
x +——8( >+18— x——+4

Taking Square on B.S

1 1 1
x2+—2—8(x+—>+18=i (x——+4)
x x x
1 1 1
x2+x—2—8(x+ >+18— (x——+4)

2

Nerwrsw i
Vx?+4x+4=1(x+2)

(i) x—y)?+6(x—y)+9 @ (x+1Dx+2)(x+3)+1
Solution:

(x—vy)2?+6(x—y)+9
(x=y)P+6(x—y)+9=x-y)?+2(x—-y)(3) +3?
(x—vy)2+6(x—y)+9=(x—y+3)?

Taking Square on B.S
\/(x—y)2+6(x—y)+9=i (x —y+3)?

JaE—v)2+6(x—y)+9=+(x—y+3)

(iii) x%*y? —
Solution:

8xy + 16

x%y? —8xy + 16

x2y? — 8xy + 16 = (xy)? + 2(xy)(4) + 42
x%y? —8xy + 16 = (xy + 4)?

Taking Square on B.S

\/xzyz —8xy+ 16 = +/(xy + 4)?

Jx2y? —8xy + 16 = +(xy + 4)

(iv) 2, L 8( +1)+18
iv) x*+—=—-8|{x+—
x2 x
Solution:
5 1 1
X +—2—8(X+—)+18
X X
5 1 1
=x +—2—8(x+—)+2+16
X X
) 1 1
=x +—2+2—8(x+—)+16
X X

2

=<x+%) -2(x

1 2
=(x——+4)
x

+2) @+ @2
X

Solution:

x(x+1Dx+2)(x+3)+1
Rearranging accordingly 0 +3 =142
=x(x+3)x+Dx+2)+1

=@ +30)x*+2x+1x+2) +1
=(x?+3x)(x?+3x+2)+1

Let x?+3x =y

=y2+2y+1

=*+2)) + (D?

=@+’

Buty = x? + 3x

=(x?2+3x+1)2

Now
x(x+D(x+2)(x+3)+1=(x%+3x+1)?
Taking Square on B.S

Jx(e+ D(x +2)(x +3) + 1 = +/(x2 + 3x + 1)2

@+ DE+2)(x+3)+1=+x%+3x+1)
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2 2
(v+3) ~5(-3)+3 = (3
(vi) |x+-— x <) T2 ="+
Solution 5, 1
:(X +—2
() =5(s=3)+3 x
X x 7)) t3 —(x2_|_l 2
- 2
1 1 x
:x2+—2+2—5(x——)+— 5
b 1
:(x2+—
2
Subtract and Add 2 X
1 , 1 2
=x2+—2—2+2+2—5(x——)+— =(x +—2—2>
13 2 1 9 Now
(x x) + x X +4 11\2 15\ 2 1 2
12 9 (2 45) —a(xg) +12=(+5-2)
=<x——) —5(x——)+—+4
X X 4 Taking square root on B.S
( 1)2 5( 1)+9+16 N N N
S\X—7) To\x— 1 1 1
x 4 (x2+—> —4<x+—> +12 =+ <x2+——2>
1,2 1\ 25 A x Xt
(=Y s
X X 4 112 1\2 1
2 2 2+ — —4( —) 12:+(2 ——2)
(=Y 250+ ) ) el
X x/ \2 2
1 5\2 L 4x%—12x3y% +9y°
=(x-—==-Z2 (wiii) o— 242 6
x 2 9x* + 24x“y= + 16y
Now Solution:
4x6 — 12x3y3 + 9y
1)2 1, 9 1 5\° 7 792 3
<x+—) —5(x——)+—:(x————) 9x* + 24x°y“ + 16y
X X 4 x 2 _(2x3)2—2(2x3)(3y3)+(3y3)2
Taking square root on B.S T (3x2)2 + 2(3x2)(4y2) + (4y?2)2

\] % Iy 9 1 52 G
<x+—) —5(x——)+—=i\/<x————) (3x? + 4y?)?

x x/ 4 x 2 253 — 33 2
=<3x2+4y2>

1\2 1\ 9 1 5
(x+2) =5(x-2) 4 2o (x-2-3) Now
X X 4 x 2

4x° —12x%y% +9y° <2x3 —3y3\?

. (2+1 z 4( +12+12 9x% + 24x2y2 + 16y® ~ \3x2 + 4y2
i) x xz) . ) Taking square root on B.S
Solution 2
112 1\2 4x6 — 12x3y3 + 9y® 4 2x3 —3y3
<x2 + x_z) -4 (x + ;) +12 Ox* + 24x2y% + 16y°  —|\3x2 + 4y?

I
H

2
= (xz n i) _4 <x2 n iz n 2) 112 4x6 — 12x3y3 + 9y° 2x3 —3y3
x 9x* + 24x2y2 + 16y° 3x2 + 4y2
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Q2: Find the square root of the following by Division
method.
(i) 4x* —4x3 +13x*2 —6x+9

Solution:
4x* —4x3 + 13x2 —6x + 9
2x>—x+3
2x? 4x* —4x3 +13x%2 —6x+9
+4x4
4x% — x —4x3 +13x2—6x+9
F4x3 + x?
4x% —2x + 3 12x2 —6x+9
+12x2F6x+9
0
So

V 4x* —4x3 +13x2 — 6x + 9 = +(2x%2 — x + 3)

Ex#6.3
x—1+y
x x2—2x+142xy—2y+y?
+x?
2x — 1 —2x+ 1+ 2xy — 2y + y?
F2x+1
2x—2+y 2xy — 2y + y?
+2xy F 2y + y?
0

So

\/x2—2x+1+2xy—2y+y2=i(x—1+y)

31
(i) x* +x3 —sz —4x+16
Solution:

31
x4+x3—Tx2—4x+16

x
2
o4
X +2
2 31
x x*+x3 ——x?—4x+16
+x*
2x2+f x3——1x2—4x+16
2 4
2
X
433 4+ —
tx® £
2x%+x—4 —8x% —4x+ 16
F8x? F4x+ 16
0

So

31 X
4 3 N2 — 2 B
\/x +x3 = x 4x+16—i(x +3 4)

(iii) x* —2x+ 1+ 2xy — 2y + y?
Solution:
x% = 2x 41+ 2xy — 2y + y?

2

(iv) ( 2—x—12> —12(x2—x—12)+36

Solution:

2

1 1
(xz——2> —12(x2——2>+36
X X

2
vz (Y (L) 2 12
= (x*)*+ s 2(x*) e 12x +x2+36

. o1 , 12
=X +—4—2—12X +—2+36
X X

Arrange it in ascending order

4 , 12 1
=x"—12x —2+36+—2+—4
X X
. , 12 1
=x*—-12x +34+—2+—4
X X
1
2
Xt —6——
2 12 1
x x*—12x2 + 34+ — +—
X X
+x*
2 _ 12 1
2x" =6 —12x2 + 34+ +—
X X
F12x2 +36
, 1 12 1
2x —12—; —2+F+F
12 1
Tt
0
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x — 2 should be Added to 4x* — 12x3 +17x%2 —13x+ 6

will become perfect square.
—x+2+(x—-2)=—x+2+x-2
—x+2+(x—-2)=0

—x + 2 should be Subtracted to 4x* — 12x3 + 17x%> — 13x + 6
will become perfect square.
—x+2—-(—x+2)=—x+2+x-2
—x+2—-(—x+2)=0

For x

-x+2=0

—x =2

x=2

Ex#6.3
Q3 (i): For what value of k the expression
. ) 128 k
4x* 4+ 32x +96+—2+—4
x x
will become perfect square.
Solution:
. ) 128  k
4x* + 32x -|-96-|'—2'|'—4
x x
8
2 xz + 8+ -
x
2 128 k
2x 4x* +32x2 + 96 + — + —
x X
+4x*
2 128 k
48 32x% + 96 + —o + —
x x
+32x? + 64
5 8 128 k
4x“ + 16 + F 32 + ? F
128 64
+32+ 7 * s
k 64
x* x*

As for perfect square, Remainder = 0
k64

x4 x4
k=64 _

x4
k—64=0xx*
k—64=0

k =64

Q3 (ii):

(i) What should be added to
(ii) What should be subtracted to
(iii) For what value of x the expression
4x* —12x3 +17x* — 13x + 6 so thatit
becomes perfect square

Solution:
4x* —12x3+17x?> —13x + 6
2x%2—3x+2
2x? 4x* —12x3 +17x%> —13x + 6
+4x*
4x?% — 3x —12x3+17x%> —13x + 6
F12x3 + 9x2
4x% —6x + 2 8x2—13x+6
+8x2 F 12x + 4
—-x+2

As for perfect square, Remainder = 0

Q4: What should be subtracted and added to the
expression x* — 4x3 + 10x + 7 so that the expression
is made perfect square?

Solution:
x*—4x3+10x +7
x2—2x—2
x? x* —4x3+10x +7
+x*
2x% —2x —4x3 +10x +7
Fax3 + 4x?
2x% —4x —2 —4x% +10x + 7
F4x? £ 8x+ 4
2x +3

As for perfect square, Remainder = 0

—2x — 3 should be Added to x* —4x3 + 10x + 7
will become perfect square.
—2x—3+(2x+3)=2x+3—-2x—-3
—2x—3+2x+3)=0

2x + 3 should be Subtracted to x* — 4x3 + 10x + 7
will become perfect square.
2x+3—-(2x+3)=2x+3—-2x—-3
2x+3—-(2x+3)=0
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Q5 (i): Find the value of Il and m for which

expression will become perfect square
x*+4ax3 +16x2+Ix+m

Solution:
x*+4x3+16x%2+1lx+m
x2+2x+6
x? x*+4x3 +16x% +Ix+m
+x*
2x% + 2x 4x3 +16x* +1lx+m
+4x3 + 4x2
2x% +4x+6 12x%2 4+ lx+m
+12x% + 24x + 36
Ix —24x+m — 36

As for perfect square, Remainder = 0
Ix—24x4+m—-36=0
(l-24)x+(m—-36)=0
This (I — 24)x + (m — 36) = 0 when
(l-24)x+(m—-36)=0x+0
By compare the co-efficient of x and constant
[—24=0

=24
Andm—-36=0

m =36
Hence

=24 andm = 36

Qb5 (ii): Find the value of I and m for which expression
will become perfect square
49x* —70x3 +109x*> + Ix —m

Solution:
49x* — 70x3 + 109x% + lx —m
7x% —5x+6
7x? 49x* — 70x3 + 109x% + Ix —m
+49x*
14x?% — 5x —70x3 +109x%2 + Ix —m
F70x3 4+ 25x2
14x? —10x + 6 84x% +Ilx—m
+84x? ¥ 60x + 36
Ix +60x —m—36

As for perfect square, Remainder = 0
Ix+60x—m—-36=0

Ex#6.3
(l+60)x+(—m—36)=0
This (I + 60)x + (—m — 36) = 0 when
l+60)x+(—m—36)=0x+0
By compare the co-efficient of x and constant

[+60=0
l=-60
And—-m—-36=0
-m = 36
m=—36
Hence
l=—-60 andm = —36
Review Exercise # 6
Page #171
Q2: Simplify the following.
5 3 s
(D): — +
25s+4 s2+3s+2 s2—-s5s-2
Solution:
5 3 s
25+4_sz+3s+2+52—s—2
_ 5 3 s
T 2G6+2) SPiZstlst2 - 254152
5 3 s
T26+2) sG12+16+2) sG-DF1G-2)
5 3 S

T2+ GHG+D G-2G+D
_5(s+1)(5—2)—3><2(s—2)+s><2(s+2)
2(s+2)(s+1)(s—2)
_5(s®* =25+ 15—2) —6(s — 2) + 2s(s + 2)
2+ 2)(s+1)(s—2)
_5(s*—1s—2) =65+ 12+ 2s* + 4s
2+ 2)(s+1)(s—2)
552 —55—10 — 65 + 12 + 2s? + 4s
- 2(s +2)(s + 1)(s — 2)
_ 552 +25* — 55— 65+ 45— 10 + 12
2(s+2)(s+ (s —2)
752 —11s + 45 — 2
T26+2)G+DG-2)
752 —7s—2
T26+2)G+1D)(-2)
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a b c

_ (a—b)(a®+ab +b?) a’? + b?

(id).

Solution:

b

Review Ex # 6

Cc-a@a-b @-hb-o b-ok-a

a c
C—0@-Db @-hHo-0 b-9k-a
_ab—c)+b(c—a)+cla—Db)

(c—a)(a—b)(b—10)

ab—ac+ bc—ab+ac—bc

(a=b)(b—c)(c—a)

ab—ab —ac+ ac+ bc—bc

(a=b)(b—c)(c—a)

0

" (a-b)(b-c)c—a)
=0
(iiD): x> —4 2xy
n: xy? " x2—-4x+4
Solution:
x2—4 2xy

xy? " x%2—4x+4
_x?-22 2xy

xyy = x2—2(x)(2)+ 22
_(xt2)(x—2) 2xy

xyy S (x+2)?
C(xt2)(x—2) 2xy
xyy T (x+2)(x+2)
_(x=2) 2
y (x+2)
2(x—2)
=y(x+2)

WV): e * Ty
Solution:
a®—b3> a’+ab+b?
ar— bt a® + b?

a® — b3 a? + b?

= X
a* — b* a? + ab + b2

(a? + b?)(a? — b?) a’? + ab + b?
(a — b)(a? + ab + b?) a? + b?
T @+b)(a+b)a—b) \ aZ+ab+b?
1 1
Ta+b % 1
1
a+b
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Find L.C.M of x3 — 6x% + 11x — 6 and x3 —4x + 3
x3—6x?+11x—6 and x3 —4x+3
Solution:
Let A=x3—6x*>+11x—6
and B = x3 —4x + 3

As we have:
LCM—AXB ]
OM =77 equ (i)

First we find H.C.F
x3—4x+3 | x3—6x2+11x—6 |1
+x3 F4x +3

-3 | —6x2+15x—9

2x%> —5x+3 ‘x3—4x+3 x+5
X 2
2x3—8x+6

+2x3+3x  F5x?

5x2 —11x+ 6

X 2

10x% — 22x + 12
+10x? ¥ 25x + 15

3 3x—3
x—1 2x>—-5x+3 | 2x—3

+2x% F 2x
—3x+3
F3x+3

X

HCF=x-1
Now put the values in equ (i)
(x3 —6x2+11x—6)(x3 —4x + 3)
x—1

LCM=

Now by Simple Division
x2—5x+6
x—1|x3—6x2+11x—6
+x3 Fx?

—5x2+11x—6

F5x% + 5x

6x—6
+t6x ¥ 6

X
SoL.C.M = (x*-—5x+6)(x3 —4x + 3)
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Q4: Find the square root of : Gi): x* +4x3 +6x% +4x+1
(i): 4x* —12x+9 Solution:
Solution: x* +4x3 +6x% +4x+1
. 242x+1
4x% —12x +9 , —

+4x3 +6x%2+4x +1
4x2 —12x +9 = (2%)% — 2(20)(3) + (3)2 X e TR
2 — _ 2 —
4x®—12x+9 = (2x - 3) 2x% + 2x 4x3 + 6x% + 4x + 1
Taking Square on B.S +4x3 + 4x2
2x% +4x + 1 2x%2 +4x+1
2 _ — —2)2
V4x2 —12x +9 = +/(2x = 3) 120? +dx 41
Vax? —12x +9 = +(2x — 3) 0
So
Vaxt+4x34+6x2+4x+1=+(x%+2x+1)

Think

o xB—y Pixytxztyz 2 +y°
Q5: Simplify P X Xt + x2y2 1y xZ — y2

Solution:

x3—y3xx2+xy+xz+yz x3+y3
x3 +Z3 x4+x2y2 +y4 x2 _yZ

(=) +xy+y?) ettty + ) (*? — xy +y?)

T x4+ 2)(x2 —xz +22) x* + y* + x2y? x+y)(x—y)
_(xz+xy+yz)>< (x+y) ><(xz—xy+yz)
(2 —xz+22) " (x2)2 + (y2)? + 2x2y2 — 2x2y? + x2y? 1
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