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Chapter 4

Variable and Constant]:
A variable is a symbol which represents the
elements of a non-empty set, for example, in

A:{X|Xe N,XSlO}, X is a natural number

from 1 to 10. As the value of x is subject to
change, it is called a variable. The value of
natural number remains unchanged, so is
called constant.

Co-efficient and exponent;

A constant number when multiplied with only
a variable term is called co-efficient of that
variable. For example, in 5x°, 5 is called co-
efficient of x%, and 3 is called the exponent or
index of the variable.

: A symbol which represents the
elements of a non-empty set.
IAlgebraic_expressionl: An expression which
consists of variable and constants connected
by algebraic operations of addition,
subtraction, multiplication, division, or root
extraction or rising integral or fractional
powers, is called an algebraic expression.
‘Degree of an Algebraic expression‘: The largest
exponent of the variable involved in an expression
is called Degree of the expression

: Different parts of an algebraic
expressions joined by the operations of
addition or subtraction is called terms of an
algebraic expiration.

\Compound Expression\: An  expression
consisting of two or more terms is called
compound expression.

Kinds of Algebraic Expressions:

\Polynomial expressionl:

An expression of the form
P(X)=a,X"+ax" " +a,x"?+---+a,_ X' +a,,

where n is positive integer or zero, &, # Oand the co-

efficients a,,a,,a,,...a,_,,8, are real numbers, this
is called a polynomial of degree n.

‘Rational expression‘: an expression of the form
P(x)
Q(X)

Q(X) # 0 is called Rational expression.

, Where P(x) and Q(x) are polynomials and

\Irrational Expression\.

Similarly, an expression which cannot be written in
P(x

the form ( ), where P(x) and Q(x) are
Q(x)

polynomials and Q(x)#0 is called Irrational

expression.
‘Polynomial with respect to variable‘:

Polynomial in one variable is written as
P(x) =ax? +bx+c or P(y)=ay*+by=c.
Polynomial in two variables x and y is written
as P(x,y)=3x+4y+8.

Polynomial in three variables x, y and z is
written as P(X,Y,z) =4x+5y+7z.

|Algebraic Fraction‘: If A and B are two algebraic

expressions, then % where B #0 is called an

algebraic fraction.

Example: Examine whether the following rational
expressions are in their lowest terms or not.
) 9
i). —_—
X—3
, 9
Answer: Given that ——
X—3
In given fraction no same factor is common in
the numerator and denominator. So given
fraction is in its lowest term.

3 x? —7x
ii).
X+4
2_
Answer: Given that X = 7X
X+4

In given fraction no same factor is common in
the numerator and denominator. So given
fraction is in its lowest term.

x* -1
iii).
x-1
2 —
Answer: Given that -1
x—1

In given fraction same factor is common in
the numerator and denominator. So

x*=1 _(x=1)(x+1)

x-1 x—-1
So given fraction is not its lowest term.

Example: Reduce the following rational
expressions to their lowest terms.

) X+3
' (x+3)(x-2)
X+3

Solution: Given that W

1
<2 by cancelling same factor
X_

) X2 _bZ
ii). W

2 2
Solution: Given that X;bz
(x+b)x
_ (x+b)(x-b)
B (x+b)x®
_X-b

X2

by cancelling Same factor

Example: Find the sum and difference of
rational expressions.
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). Add X2 g X __X(x+3)
Xx+3  X+3 (x+2)(x-3)
Solution: Given X+2 & x+5 X% + 3x
X+3 X+3 = 312 3
x+2+x+5_x+2+x+5 x(x=3)+2(x-3)
X+3 X+3 X+3 _ X3
_2x+7 X —3x+2x-6
 x+3 X2 +3X
2
i), Add —— g O X' =x-6
Xx-3 x+3 . : m-2 _ 2m+6
4 5 vi). Multiply
Solution: Given —— & —— am+9  2m-4
Xx-3  x+3 Solution: i m—2X2m+6
4 ) 5 X+3 4 ) 5 x- 3 olution: given T w—
X—3 X+3 x+3 X—3 x+3 X—3 m-2 2(m+3)

_4(x+3)+6(x-3)
- (x+3)(x-3)
_ 4x+12+6x-18
- x* -3
_10x-6

Cx2-9

3(m+3) 2(m-2)

1
= § by cancelling same factor

III) Subtractm From

Solution: Given to subtract

(x+3)(x-2)

X 2
(x+3xx_z)‘(x_zxx_3)
x 3 2 X+3

2)(x-3) x+3

- (X+3)( 2) (x-
_ ( 3)-2(x+3)
(x=3)(x+3)(x-2)
_x—3x—2x—6
(x2—32)(x—2)
_ x*—bx-6

- (x*-9)(x-2)

vii). Divide 2 FX=2 _ (x_1)
33X +9x+6
Sqution:GivenXJr—X2 (x-1)

3X° +9x+6

X% +2X—X— 2 1
3(x2+3x+2) x—1
x(x+2) 1(x+2) 1

X
3 x2+2x+1x+2) x—1

_ (x-1)(x+2) L1
3(x(x+2)+1(x+2)) x-1

_ (x-1)(x+2) 4]
3(x+1)(x+2) x-1

1 .
= by cancelling same factor

3(x+1)

Exercise 4.1
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X+y x=y (x+y)(x-y)
1

iv).

Solution: Given 1 + — 1
X+y x-y (x+y)(x-y)

_X-y 1+1 X+y 1

X — y X+Y X—Yy X+Vy (x+yﬂx—y)
_X=y+x+y-1
(x+y)(x-y)
_2x-1

2_y2

X

.Find which of following expressions are
polynomials?

i). 1-5y+8y* +6Yy°

Answer: Polynomial

i) i+ 3
' X* 4x+1
Answer: Not Polynomial but Rational
iii).
6x-1

Answer: Not a Polynomial but irrational
expression

X X+3
v). Simplify ——.——
) Py X2 x-3

X X+3

X+2 Xx-3

Solution: Given

. Which of the following expressions
are in lowest terms;
2 J—
o
y-1
Answer: Not in lowest term
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5y2-5 5(y*-1) _2(a+3)
y-1  y-1 a’ -3’
_5(y-1)(y+1) _ 2(a+3)
Ty (a+3)(a-3)
:5(y+1) z% by cancelling same factor
) _
). );__29 Q4. Add following rational expressions.

Answer: lowest term
x*-9 x*-%
X—2 X—2

= w not having same factors

i) =Y
X" =y
Answer: Not in lowest term
X+y X+Yy

X2 —y? _(x+y)(x—y)

1 .
e by cancelling same factor

). 4x* —5x—10,2x* +5x+10

Sol: Given (4x* —5x—10)+(2x* +5x+10)
= 4x* 4+ 2x* —=5x+5x-10+10

=6X°

: Reduced the following rational
expressions to their lowest term:

. X-5
i).
) x? —5x
Solution: Given X
X —5x
_ X=9
X(x—5)

1
= — by cancelling same factor
X

y+9 —7y+7
y?+3 y?+3
y+9 —Ty+7
2 + 2
y°+3  y°+3
_y+9-7y+7
I
_y-7y+9+4
=
_ —by+13
 y?+3

i)

Sol: Given

iii). L,A
y+4 y-4
y , 2
y+4 y-4
=y—4x y +2y ><y+4
y—-4 y+4 y—-4 y+4
- y(y—4)+2y(y+4)
y2_42
_y?—4y+2y*+8y
y? 16
_3y*+4y
-~ y?-16

Solution: Given

. t*(t-3)
i). —_—
(t—3)(t+5)
: . t*(t-3
Solution: Given (—)
(t-3)(t+5)
t3
= by cancelling same factor
t+5
x* +i4
iii). X
NS
X2
x* +i4
Solution: Given Xl
Xt ——
X
Can not be reduce further
iv) 2a+6
Toat-9
Solution: Given 2?+6
a -9

t 3t
t2-25"t+5

iv).
3t

2 T ¢
t°=25 t+5

t 3t t-5
= =+ X
t?-25 t+5 t-5
_t+3t(t-5)
225
_t+3t? 15t

t?—25
_3tP-14t

t>—25

Solution: Given

. Subtract the first expression from
the second in the following:

0. y? +4y—15,8y° +2

Solution: Given (8y2 + 2)—(y2 +4y—15)

Khalid Mehmood M-Phil Applied Mathematics



Chapter 4

Exercise 4.1

55

=8y’ +2-y’ -4y +15
=8y’ -y’ —4y+15+2
=7y —4y+17

8x* -7 8x°+7

x2+1 " x*+1

8x°+7 8x°-7
X+l X2+l
_BX 78X +7

i).

Solution: Given

. X+4 x?-9
i). —=
3—-X x°-16
2_
Solution: Given X+4_ X2 9
3—-x x°-16
_x+4 xX2-F
—X+3 x*—4?

x+4 (x=3)(x+3)

~(x=3) (x+a)(x-4)

_ Xx+3  X+3
—(x=4) -x+4
_ X+3
4—X
3x—-15 x*-9
iii). %
2Xx+6 x*-25
2
Solution: Given 3X_15X XZ -9
2x+6 x-—25
3(x 5) _32

x+3) x? —52

2(
_3(x=5) (x+3)(x-3)
2(x+
3(x-

) (x+5)(x-5)

x?+1
14
X2+l
iy, 2
" a-3"a*-9
Solution: Given —i
-9 a-3
2a 1 a+3
= - X
a®’-3* a-3 a+3
2a—(a+3)
T a3
2a—-a—3
T a3
__ a3
(a-3)(a+3)
1
a+3
. X  X+2
iv). S
3X—6 x-2
Solution: Given X+2— a
X—2 3Xx-6
_X+2 X
) 3(x-2)
_3(x+2)—x
~ 3(x-2)
_ 3X+6-X
 3(x-2)
_ 2X+6
- 3(x-2)
_2(x+3)
- 3(x-2)
Q6. Simplify
. 2X  4x-6
i). —
6X—-9 X +X
Solution: Given AA'ZX—_ES
6X—9 X +X
_2x 2(2x-3)
3(2x-3) x(x+1)
_ 4
3(x+1)

3)
2(x+5)
Q7. Simplify the following
. 2y-10
: +(y-5
) TS tH
. . 2y-10
Solution: G =(y-5
olution: Given 3y (y )
2(y-5) 1
3y y—5
_2
3y
i, 2P
g qgq
Solution: Given P. L_E
g 99
_pParPp
q rgqg
_p
qr
ii). a’-9  a-3
(a—6)(a+4) a-6
Solution: Given a’-9 .a-3
(a—6)(a+4) a-6
a’-3° a—=6

z(a—6)(a+4)xa—3

_(a-3)(a+3) a=6
(a—6)(a+4) a-3
a+3

a+4
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| Value of an algebraic expression at particular real number | Solution: 2a-3 b+2C:2(3)-3(-1)+2(2)
The value of the polynomial P(x) for any -6+3+4
real number can be obtained by just =13
replacing x of P(X) by that real number. Q2|. Evaluate following when x=-5, y=2
Example: When X =-3 find the value of i). 7-3xy
i). 2x* —3x Solution: 7-3xy = 7-3(-5)(2)
Sol: Given 2x* —3x =7 + 30
Putting the value of X=-3 we get -37
2
=2(-3)"-3(-3) ii). X° +xy+y?
=2(9)+9 Solution: x* +xy +y?
~10+9 =(-5)' +(-5)(2)+(2)
=2l ==25-10+4
ii). (3X) —x? =19
Sol: Given (3x)” - x* i) [3x] -[4y]
Putting t_hesvaI;Je ;)f X =3—23 we get Solution: Given [3X]2 —[4y]2
=[BT -C9) ~[a(-5)] -[4(2)]
2
=[-9]" -9 =[-15]" ~[8]"
=81-9 =225—-64
—=72 —161
Example: when x =2,y =-3 find the of Q3|. Evaluate the following when
). X2 —y? k=-2l=3m=4
Sol: Given X* —V? i). K? (Z-I _3m)
Puting the value of =2, =-3 we gt Solution: € (21-3m) - (2] (2(3)-3(4)
2 2
=(2)"-(-3) ~4(6-12)
7 ~4(-¢)
= —52 : =24
i) (2x) =(3y) ii). Bmyke 11

Sol: Given (2X)2 —(3y)2
Putting the value of x=2,y=-3 we get
=[2(2)] -[3(-3)]
(4 ~(-9)
=16-81
=—-65

Exercise No 4.2

@. Evaluate the following when

a=3,b=-1,c=2

i). ba-10

Solution: 5a-10= 5(5)-10
=15-10
=5

ii). 3b+bc¢

Solution: 3b+5c = 3(-1)+5(2)
= - 3+10
=7

iii). 2a-3b+2c¢

Solution: 5myk? +F =5(4),/(-2)" +(3)’
- 204 +9 = 20413

i) K+l+m
" K2+ P +m?
k+l+m _ (-2)+(3)+(4)
o (] 4 (3 (]
-2+3+4

T 44+9+16
_3
29

Solution:

Q4i). Evaluate

2

1
when a=—
4a° +1 2

1
Sol: Given putting a:E we get

a’+1

“(52) (=) )

:—1+2+[4><l+1j
2 4

3 3
=== (1+1)=—=2
2 ( - ) 2

3 1 3

= =X —= = —

2 2 4
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Q4ii). Evaluate when a=—

4a% +1

Sol: Given

+1 uttin a—_—l we get
2 1p g 5 g

TAKING LHS
(a+b)2+(a—b)2

=a’+2ab+b*+a*—2ab+b’

=a’+a’+b®+b?

=2a%*+2b°

=2(a’+b’)

2
==+(1+1)==+2
1.1 1
2 2 4
Q5. If a=9,b=12,c=15 and s = a*g“

Find the value of \/S(S—a)(s—b)(S—C)
Solution: Given a=9,b=12,c =15 Find

_a+b+c Js(s-a)(s—b)(s—c)

a+bh+c
First to find s =

putting values

_9+12+15 36
22
Now to find \/s a)(s—b)(s—c) putting
= 18(18-9)(18-12)(18-15)
- EEE0

=+/2916
=54

=18

FORMULA 5;

(a+b)’ +(a—b)’ =4ab
TAKING LHS

(a+b)2—(a—b)2
:(a2+2ab+b2)—(a2—2ab+b2)
=a?+2ab+b*—a*+2ab—b?
=2ab+2ab
=4ab

FORMULAE:

1. (a+b)” =a’+2ab+b’

2. | (a- b)’ =a®—2ab+b?

)
)

3. | (a-b)(a+b)=2a*-b?
)2

4. | (a+b)’ =(a—b)’ +4ab

5 | (a+b)*+(a-b)’ :2(a2+b2)

FORMULA 1: (a+b)2 =a’ +2ab+b?
TAKING LHS

(a+b)2 =(a+b)(a+b)
=a(a+b)+b(a+h)
=a’+ab+ba+b’
=a’+ab+ab+b® ..ab=ba
=a’ +2ab+b?

FORMULA 2: (a—b)" =a?—2ab+b?
TAKING LHS

(a-b)* =(a—b)(a-b)
=a(a—b)+b(a—b)
=a’—-ab—ba+b?
=a’—ab—ab+b? -.ab=ba
=a®’—2ab+b?

Example: Find the values of a®+b* and ab
when a+b=5 and a-b=2
Sol: Given a+b=5 & a-b=2 a*+b?*=?

Using formula 2(a2+b2)=(a+b)2 (a—b)2

Putting values 2(a2+b2) (2)2
2(a2+b2) 25+4
a’+b’ = 29

Now using  4ab= (a+b) —(a- )
Putting values 4ab:(5)2 (2)2

4ab=25-4
b_21
4

Exercise No 4.3

Q1| Find values of x*+y* and xy, when

FORMULA 3: (a—b)(a+b)=a’-b’
TAKING LHS

(a—b)(a+b)=a(a+b)—b(a+b)
=a’+ab—-ba-b?
=a’*+ab—ab-b? ~.ab=ba
:a2 _b2

FORMULA 4:
(a+b)’ +(a—b)" =2(a’+b?)

i).xty =8, x-y=3

Sol: Using 2(x2+y2):(x+ y)2+(x—y)2

Putting the values
2(x*+y*)=(8
(x +y )

64+9

-
2 2 _ 19
Xryt=s
Now Using 4xy =(x+y)’ —(x—y)’
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Putting values
4xy =(8)" - (3)

4xy =7° - 4%
4xy =49-16
4xy =33

Xy =§=8.25

4xy =64-9
xy=§
4
i). x+y = 10, x-y=7
Sol: Given x+y = 10, x-y=7

Using 2(x*+y?)=(x+y) +(x-y)’
Putting the values
2(x2 + y2) = (10)2 +(7)2
2(x2+y2)=100+49
s o, 149

X+y ZT

Now Using 4xy = (x+ y)2 —(x- y)2
Putting the values
4xy = (10)" —(7)*

Q2|.i) Find the values of a*+b*, and ab

4xy =100-49

xy=5—1

4

i) x*y =11, x-y =5
Sol: x+y = 11, x-y=5

Using 2(x*+y?)=(x+y) +(x-y)’
Putting the values
2(x2 + yz) = (11)2 +(5)2

2(x* +y*)=121+25

Now Using 4xy =(x+Yy) —(x— y)2
Putting the values
4xy = (11)" - (5)°

4xy =121-25
96
Xy=—=24
y 4

whena+b =7, a-b=3
Sol: Givena+b =7, a-b =3
Using 2(a”+b*)=(a+b)’ +(a-b)’
Putting the values

Z(a2 +b2) = (7)2 +(3)2

2(a®+b*)=49+9

2’ +b? =22 _ 29

2

Now Using 4ab=(a+b)’—(a-b)’
Putting the values

4ab=(7)" -(3)"

4ab=49-9

40

ab=—=10
4

iv). x+y =7, x-y=4

Sol: Given x+y =7, x-y = 4

Using 2()(2 +y2) = (x+y)2 +(x_y)2
Putting the values

2(><2 +y2) =72 +4°

2(x2 +y ) 49 +16
2(x2 )
2 65

x? +y? = - =325

Now Using 4xy =(x+ y)2 ~(x- y)2
Putting the values

Q2lii) Find the values of a*+b*, and ab
when a+b = 9, a-b=1
Sol: Givena+b =9, a-b=1
Using 2(a”+b*)=(a+b)’ +(a-b)’
Putting the values
2(a2 +b2):(9)2 +(1)2
2(a®+b*)=81+1

a’+b? = 82 =41
2

Now Using 4ab=(a+b)’—(a-b)’
Putting the values
4ab=(9)" - (1)’

4ab=81-1
ab= @ =20
4

Q3i). If a+b=10and a-b= 6 then
find the value of a*+b?
Sol: Given a+b=10& a-b= 6
Using 2(a”+b*)=(a+b)’ +(a-b)’
Putting the values
2(a’ +b*)=(10)" +(6)’
2(a®+b*)=100+36

a2+b2:%:68
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Q3ii). If a+b=5and a—b=+17 then
find the value of ab
Sol: Given a+b= 5and a-b= 17
Using 4ab=(a+b)’ —(a—b)’
Putting the values

4ab = (5) ~(Vi7)’

4ab =25-17

ab=—=2
4

Q4. Find the value of 4xy when
X+y=17and x—y=5
Sol: Given x+y= 17 and x-y=5
Using 4xy =(x+ y)2 —(x- y)2
Putting the values

4xy =(17)" - (5)’

4xy =289-25

Xy = 264

FORMULAG:

(a+b+c)2 =a’+b*+c’+2(ab+bc+ca)
PROOF: TAKING LHS

(a+b+c)2 =(a+b+c)(a+b+c)

=a(a+b+c)+b(a+b+c)+c(a+b+c)
=a’ +ab+ac+ba+b® +bc+ca+cb+c?
=a’+b’+c*+ab+ab+bc+bc+ca+ca
=a’+b” +c”+2ab+2bc+2ca
=a’+b*+c’+2(ab+bc+ca)

Example: Find the value of a®+b®+c®

when a+b+c=9 and ab+bhc+ca=20

Sol: Given a+b+c=9 & ab+hc+ca=20

using (a+b+c)2 =a’+b’+c*+2(ab+bc+ca)

Putting values (9)2 =a’+b’+c*+2(20)
8l=a’+b’*+c?+40
81-40=a’+b?* +c?

Or a?+b*+c?=41

Q5. If x+y=11and x-y=3,
find 8xy(x2+y2)

Sol: Given x+y=11and x—-y=3
Using 2(x2+y2):(x+y)2+(x—y)2
Putting the values

2(x2+y2) (11)2+(3)2
2(X*+y?)=121+9
2(X* +y?)=130........(1)

Now Using 4xy = (x+ y)2 —(x- y)2
Putting the values

4xy =(11)° —(3)°

4xy =121-9

Multiplying eq (1) and (2) we get
Axyx2(X* +y*)=112x130

8xy(x2 + y2) =14560

Example: Find the value of a+b+c when
a’+b*+c*=29 and ab+bc+ca=26
Sol: a® +b*+c*=29 &ab+bc+ca=26
using (a+b+c)2 =a’+b’+c*+2(ab+bc+ca)

Putting values (a+b+c)2 =29+2(26)
(a+b+c) =29+52
(a+b+c)2 =81

Taking square root on both sides

1/(a+b+c)2 =81

a+b+c=9

Q6. If u+v=7 and uv=12, find u—v

Sol: Given u+v=7 & uv=12

Using (u—v)’ =(u+v)’ —4uv

Putting the values

2

(u-v)
(u-v)
(u-v) =

Taking square root on both sides
u-v==1

()()
49—

Example: Find the value of ab+bc+ca
when a+b+c=14 and a?+b*+c*=78
Sol: Given a+b+c=14 & a®+b?>+c?>=78
using (a+b+c)2 =a’+b’+c*+2(ab+bc+ca)
Putting values (14)2 =78+2(ab+bc+ca)
196-78=2(ab+bc+ca)

%=ab+bc+ca

Or ab+bc+ca=59

Example: Find the value of ab+bc+ca
when a+b+c=12 and a?+b*+c*=78
Sol: a+b+c=12 & a?+b*+c’=78

using (a+b+c)2 =a’+b’+c*+2(ab+bc+ca)

Putting values (12)2 =78+2(ab+bc+ca)
144-78=2(ab+bc+ca)

@:ab+bc+ca

Or ab+bc+ca=33
FORMULA:
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(a+b+c)2 =a’+b%+c?+2ab+2bc+2ca

Or ab+bc+ca=44

Exercise No 4.4

Q1i): Find the value of a®+b®+c® when

a+b+c=5 and ab+bc+ca=-4

Sol: Given a+b+c=5 and ab+bc+ca=-4

using (a+b+c)2:a2+b2+cz+2(ab+bc+ca)

Putting values (5)2 =a’+b’+c*+2(-4)
25=a’+b*+c* -8
25+8=a’+b*+c’

Or a®+b®+c®>=33

Qa3ii): Find the value of ab-+bc+ca when
a+b+c=5 and a*+b*+c?*=12
Sol: Given a+b+c=5 and a?+b?+c?=12
using (a+b+c)2 =a’+b’+c*+2(ab+bc+ca)
Putting values (5)2 =12+2(ab+bc+ca)
25-12=2(ab+bc+ca)
%z ab+bc+ca

Or ab+bc+ca:%

Q1ii): Find the value of a®+b*+c® when

a+b+c=5 and ab+bc+ca= -2

Sol: Given a+b+c=5& ab+bc+ca=-2

using (a+b+c)2:a2+b2+cz+2(ab+bc+ca)

Putting values (5)2 =a’+b’+c*+2(-2)
25=a’+b*+c’ -4
25+4=a’+b*+c’

Or a?+b?>+c?*=29

Q2i): Find the value of a+b+c when
a’+b*+c?*=38 and ab+bc+ca=-1
Sol: Given a° +b* +c*=38 &ab+bc+ca=-1
using (a+b+c)2:a2+b2+c2+2(ab+bc+ca)

Putting values (a+b+c)2 =38+2(-1)
(a+b+c) =38-2
(a+b+c)2 =36

Taking square root on both sides

1/(a+b+c)2 =36

a+b+c=6

2 2 2_ _ _
Q4. Prove that S A A S

) )
V2 V2 V2
Proof: Taking RHS
2 2 2
b s
V2 V2 V2
_ x2+y2—2nyr y2+zz—2yz+ 2% + X* = 22X
2 2 2
XA+ yi 2%y + P4+ 27 = 2yz+ 27 + X — 22X
3 2
XXy Y28+ 27 - 2xy —2yz— 22X
- 2
_2XP 42y +27° —2xy —2yz — 22X
- 2
2(x2+y2+22—xy—yz—zx)
2
=x*+y?+2°—xy—yz—zx=LHS

Q2ii): Find the value of a+b+c when
a’+b”*+c*=10 and ab+bc+ca=11
Sol: Given a* +b” +¢c*=10 & ab+bc+ca=11
using (a+b+c)’ =a+b?+c? +2(ab+hbc+ca)

Putting values (a+b+c)2 =10+2(11)
(a+b+c) =10+22

(a+b+c)2 =32
Taking square root on both sides

J(a+b+c 2 =32 =16x2

atrbrc=42

Q5.  write 2[x2 +y 2P —xy—yzI— zx] as
the sum of three square.

Sol: Given 2[x2 +y P —xy—yz— zx]

= 2% +2y° +22% - 2xy —2yz — 27X

=X+ X+ Y2+ Yy + 7% + 2% - 2xy — 2y7 — 27X
Rearranging the terms

=X+ Y2 —2xy+ Y2 +2° —2yz+ 7% + X* — 22X
=(x=y) +(y-2) +(z-x)

Q3i): Find the value of ab+bc+ca when
a+b+c=12 and a?+b?+c*=56

Sol: Given a+b+c=12 and a® +b” +c*=56
using (a+b+c)’ =a?+b*+c?+2(ab+hbc+ca)

Putting values (12)2 =56+2(ab+bc+ca)
144-56 =2(ab+bc+ca)

8 —ab+bc+ca

Q6. Find the value of @ +b* +c*>—ab—bc—ca
when a-b=2,b-c=3,c—-a=4

Sol: Given a—b =2, b—c =3, c—a =4 using
2[a2+b2+cz—ab—bc—ca}:(a—b)z+(b—c)2+(c—a)2
putting the values
2[a®+b? +c’ —ab-bc—ca]=(2)"+(3)" +(4)
Z[az+b2+cz—ab—bc—ca]:4+9+16

a2+b2+c2—ab—bc—ca:2—29

FORMULA7Z: (a+ b)3 =a’+3ab(a+b)+b’
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PROOF TAKING LHS (a+b)’
:(a+b)(a+b)2
=(a+b)(a’+2ab+b?)
=a(a’+2ab+b’)+b(a’ +2ab+b?)
=a’+2a’b+ab’ +a’b+2ab* +b’
=a’+2a’b+a’b+ab” +2ab® +b°
=a’+3a’b+3ab” +b°
=a’+3ab(a+b)+b’*=RHS

FORMULAS8: (a—b)’ =a®-3ab(a-b)-b’
PROOF TAKING LHS (a-b)’

- (a-b)(a-b)

=(a-b)(a’-2ab+b?)
=a(a’—2ab+b”)-b(a’ - 2ab+b?)
=a’-2a’b+ab’ -a’b+_2ab*-b’
=a’-2a’h-a’b+ab’ +2ab* - b’
=a’-3a’h +3ab*-b’

=a’—3ab(a-b)-b*=RHS
FORMULAE

3
Using (x+lj :x3+%+3(x+£j
X X X

Putting the values
(5)° = +25+3(5)

125 = x3+i+15

X3
125-15=x3 +i3
X

Or x3+i3:110
X

Exercise 4.5

Q1: i). Find the value of a®+b*, when
a+b=4and ab=5
Sol: Given a+b= 4, ab= 5, a®+b®*=?
Using (a+b)’ =a’+b®+3ab(a+h)
Putting the values

(4) =a® +b* +3(5)(4)

64 =a®+b*+60

64—-60=2a’+b’
Or a*+b’=4

(a+b)3 =a’+3ab(a+b)+b’

(a—b)3 =a’-3ab(a-b)-b’

Example: Find the value of a®+b®, when
a+b=5and ab= 10
Sol: Given a+b=5, ab= 10 & a®+b*=?
Using (a+b)’ =a’+b®+3ab(a+b)
Putting the values

(5)° =a®+b*+3(10)(5)

125=a’+b’ +150

125-150=a* +b’
Or a’+b*=-25

QU: ii). Find the value of a°®+b®, when
a+b= 3 and ab= 20
Sol: Given a+b= 3 and ab= 20
Using (a+b)’ =a’+b®+3ab(a+h)
Putting the values
(3)’ =a® +b* +3(20)(3)
27=a’+Db%+180
27-180=a’+b?
Or a’+b®=-153

Example: Find the value of a®-b*, when
a-b=2and ab= 15
Sol: Given a—b= 2,ab=15 and a®-b*=?
Using (a—b)’ =a’~b®—-3ab(a-b)
Putting the values
(2)’ =a*-b*-3(15)(2)
8=a’+b*>-90
8+90=a’-b’
Or a°-b*=98

QU: iii). Find the value of a®+b®, when
a+b=4and ab= 2
Sol: Given a+b= 4 and ab= 2

Using (a+b)’ =a’+b®+3ab(a+h)
Putting the values (4)’ =a® +b* +3(2)(4)
64=a’+b*+24
64—24=a’+b’
Or a’+b’=40

Example: Find value of X3 +i3 ,when X +1 =5
X X

Sol: Given x+ == 5 & x3+i3 =?
X X

Q2: i). Find the value of a°®-b®, when

a-b=5and ab=7

Sol: Given a—b=5and ab=7

Using (a-b)’ =a®~b*-3ab(a-b)

Putting the values (5)° =a® —b*-3(7)(5)
125=a%+b*-105
125+105=a°-b’

Or a’-b*=230
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. 02 H 3 3
Q2: ii). Find the value of a®-b?, when Or X3+i3=2
a-b=2and ab= 15 X
Sol: Given a-b= 2 and ab= 15 Q4: i). Find value of Xs—ia,when x—1-3
Using (a—b)’ =a’—b®-3ab(a—-b) X X
Sol: Gi L_3 Find -2
Putting the values ol Given x—= =7 Find X' =73
3
(2) =a'~b"~3(15)(2) Usin x—l 3—x3—i—3 x—E
8=a’+h*—90 IVx) T X
8+90=a’-b’ Putting the values
Or  a*-b*-98 3V o 1 43
Q2: iii). Find the value of a®—b®, when 2) 7 ¢ 2
a—-b=7and ab= 6 27_X3_1_9
Sol: a-b=7 & ab= 6, a®-b*=? 8 X 2
. 3
Using (a—b)’ =a’—b®—3ab(a—b) %+%x%:x3—%
; 3 _ .3 3 X
Putting the values (7)" =a’-b’-3(6)(7) o 1 27436
343=a°+h’-126 roXTE g
343+126 =a°— b’ oL _83
Or a’-b’=469 x* 8
1 1 7
Q3: i). Find value of x3+i3, when x+£: > Q4: ii). Find value of X°——,when x—== —
X X 2 X X 3
Sol: Given X+l:§ Find x° +i Sol: Given x—lzZ Find x3—i3
X 2 X x 3 X
3 : 1Y’ 1 1
Using (x+lj :x3+i3+3(x+l} Using (X——j :X3__3_3(X__j
X X X X X X
Putting the values Putting the values
5 1 (5 Y _ . 1 (7
| =X +=+3] = (—J =X ——3—3[—j
2 x> 2 3 X 3
125 , 1 1 343_ 5 1 21
& Xtets P
8 x> 2 X
125 15 4, 1 M A% s 1
— TS X=Xt 27 39 X
8 2 4 X
s 1 125-60 Or oL _343+189
Or X +F— 3 X3 27
165 o 1 52
e X 27
1 1 15
Q3: ii). Find value of X° +i when X+l: 2 Q4: iii). Find value of X3——3,when X——=—
N X X x 4
. 1 15 .. 1
Sol: Given x+ L= 2 Find x3+i3 Sol: Given x—=== Find x*-=
X X X 4 X
3
. 1Y o1 1 U.(lj_al(l)
| = il - sing | X—— | =X’ ——=-3| Xx——
Using (x+xj =X +X3+3(X+XJ g » N »
Putting the values Putting the values
1 15Y 1 (15
2) =x*+—=+3(2 2 o3 2
(2 =5+ 5432 3 --5-1%)
8=x3+i3+6 @:XL%_E
X 64 x> 4
86+l 3975 45,16, 1
X 64 4 16 X
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3
Or  x— =PI -V -30(3)= (3
X ud—v? —9uv =27
o L _ 4095 ’ ;
=~ oz ence prove .

Q5. If 3a+§=4 , find 27a3+$

Sol: Given 3a+£:4 , find 27a‘°’+i3
a a
Using (a+b)’ =a’+b®+3ab(a+h)
3
Accordingly [3a+lj =27a3+i3+3(3a)1(3a+1)
a a a a
Putting the values
(4) =278° +%+9(4)
64=27a%+ = +36
a
1

a3

64-36=27a° +

Or  2728° +i3 =28
a

1 . 1

6. If X——:6 , f[nd X3__

< 2X 8x?
o 1 Pl
Sol: Given x—-—=6 , find X’ -—
2X 8x

Using (a—b)’ =a’—b®~3ab(a—b)

Accordingly (X_if _ Xa_i_gxi(x_ij

2X 8x° 2X 2X
Putting the values
1 3
6) =x'———=(6
( ) 8X3 2( )
216=x— = 9
8x
216+9=x3—i3
8x
;5 1
Or X —— =225
8x

Q7. If a+b=6 show that

a’+b’+18ab =216

Sol: Givena+b=6

Using a’+b° +3ab(a+b)=(a+b)’

Putting the value of a+b=6
a®+b*+3ab(6)=(6)’
a’+b’+18ab =216

Hence proved

Q9. If a+1=2 , find a2+i2 LAl =
a a a

and a“+i4
a
) 1
Sol: Given a+==2
a

: 1V, 1 1
using a+g =a +¥+2ag

Putting a+§ =2 in above identity

OI" a2+—2:

1
a4+¥+2a ¥=4
a“+i4=4—2
a
1
a4+?=2
1y 1 1
Now using [a+-} :a3+_3+3(a+_j
a a a

Putting a+L-2 in above identity
a
(2) :a3+$+3(2)
8-a’+=+6

aS

Or a+—=2

Q8. If u-v=3 show that
u®—v®—9uv =27

Sol: Given u—-v=3

Using u® —v* —3uv(u—v)=(u—v)’
Putting the value of u—v=3

FORMULA 9: a°+b’° =(a+b)(a’-ab+b)
Proof: Taking RHS (a+b)(a2 —ab+b2)
=a(a’-ab+b”)+b(a’ —ab+b?)

=a’-a’b+ab’ +a’b—ab’ +b’
Rearranging
=a’-a’h+a’b+ab”*—ab*+b’
=a’+b®=LHS

Hence proved

FORMULA 10; a°—b’®= (a—b)(a2 +ab+b2)
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Proof: Taking RHS (a—b)(a’+ab+b?)
=a(a2 +ab+b2)—b(a2 +ab+b2)
=a*+a’h+ab’-a’h—ab*-b°
Rearranging
=a’+a’h-a’b+ab*-ab’-b’
=a®—b®=LHS

Hence proved

Example 19: Find the value of a®+b® when
a+b=4and ab= 3

Sol: Using (a+b)’ =a®+b*+3ab(a+b)
Putting the values
(4) =a® +b* +3(3)(4)
64=a’+b*+36
64-36=a’+b°
Or a’+b’=28

Example: Find the continued product of
(x+ y)(x—y)(x2+xy+ yz)(xz—xy+ y2)
Sol (x+ y)(x—y)(x2+xy+ yz)(xz—xy+y2)
Rearranging

:(x—y)(x2+xy+ yz)(x+ y)(xz—xy+ y2)
(7))

) (0

:X6—y6

FORMULAE:

a3+b3=(a+b)(a2—ab+b2)

a’-p° :(a—b)(a2 +ab+b2)

Exercise No 4.6

Example 20: Find value of a°®-b®, when
a-b=2and ab= 10
Sol: Using (a—b)’ =a®—b*-3ab(a-b)
Putting the values
(2)’ =a®~b*-3(10)(2)
8=a’+b°—60
8+60=a’—b’
Or a’-b’>=68

QU:i). Find Product (a-1)(a’+a-+1)
Sol: Given (a-1)(a’ +a+1)
=a(a’+a+1)-1(a*+a+1)
—a’+a’+a-a’—-a-1

Rearranging

=a’+a’-a’*+a-a-1

=1a° 9

Hence the required product = a®-1

Example: Find produc’r(x+a(x2 +—2—1j

Sol: Given (x+lj(x2 +i2—lj
X X
1 1

s X x 1 1
=X +—2—X+ +—3——
X X X X
, 1 1 1
=X+ ==X+ X+
X X X
1
=X3+—3
X

QU:ii). Find Product (3—b)(9+3b+b’)
Sol: Given (3—b)(9+3b+b?)
=3(9+3b+b”)—b(9+30+b?)
=27+9b+3b° —9b—3b* - b’
Rearranging

=27+9b-90b+3b* —3b* —b°

=27-b°

Hence the required product =27-b°

Example: Find produc’r(x—ij(x2 +i2+1J
X

X
Sol: Given (X—E](xz +i2+1j
X X

s X 21 1
=X+ X — ==
X X X X
s 1 1 1
=X+ X—X—=—=
X X X
1
:X?)——3
X

Q:iii). Find Product (8+b)(64-8b+b?)
Sol: Given (8+h)(64—8b+b’)
=8(64—-80+b*)+b(64—80+b*)

=512 -64b +8b* + 64b—8b’ +b°

Rearranging
=512 —64b +64b +8b* —8b* + b’

=512 +b°
Hence the required product =512+b’

QU:iv). Find Product (a+2)(a’—2a+4)
Sol: Given (a+2)(a2 —2a+4)
=a(a’-2a+4)+2(a*-2a+4)

=a’-2a*+4a+2a°-4a+8
Rearranging
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=a’-2a*+2a*+4a—4a+8
=a’+8
Hence the required product = a*+8

Q2:i). Find Product [2p+21pJ(4p2+ 1 J

4p?

Sol: Given [2p+2—lpJ[4p2 4;2 - j

1 1 1
~2 2 - -
p( 4p’® jZD( ap® j
2p 4p 1 1
2IO 8p 2p
Rear‘r‘angmg and simplifying
1
=8p° +———-2p+2p+—
p 2p p+<p 3
1
=8p° +—
p 8p°

Hence the required product =8p° +8—t3

25p?

Sol: Given 5p+i 25p° + 12—1
5p 25p

1 1 1
=5p| 25p? —1|+—| 25p? -1
p( P +25p2 j+5p[ P +25p2 ]
2
—125p°+ 2P gp, 2P, 11
25p 5p 125p° b5p
Rearranging and simplifying

=125p3+$—%—5p 5p+——

Q2:iv). Find Product (5p+ j[25pz+ 1 _1]
5p

1
125p*®
1

=125p° +
P T 125p°

Hence required product =125p% + ——
q P P 125p°

Q2:ii). Find Product (s_pij[sapg 4 ]
2 3pJ)l 4 9p?

2
Sol: Given | 2P 2 |[9P7, 42+1
2 3p 4 9p

2 2
:3_p 9L+ 42+1 _ 2|9 + 42+1
2 4 9p 3pl 4 9p

=27p3+12p+3p 18p> 8 2

8 18p° 2 12p 27p° 3p

27p 2 +3p 3p 8

3
Hence required product —27P~__8

Q3: i) Find the continued product of
(xz—yz)(x2+xy+ yz)(xz—xy+ y2)

Sol: (xz—yz)(x2+xy+ yz)(xz—xy+ yz)
=(x+y)(x—y)(x2+xy+ yz)(xz—xy+ yz)
Rearranging

:(x—y)(x2+xy+ yz)(x+ y)(xz—xy+ yz)

-y )
() ()

=X6_y6

Q2:iii). Find Product [3p

Sol: Given [3p—$j[9 p° +i2+1j

9p> " 3p 27p° 3p
Rearranging and simplifying

1 1 1
=27p°+——-—+3p—-3p-—
P 3p 3p =P 27p°
1
=27p°—
P 27p°
Hence required product =27p® - 271 .
p

Q3: ii) Find the continued product of
(x+y)(x=y)(x*+y*)(x" +y*)
Sol: Given (x+¥)(x=y)(x* +y?)(x* +v*)
==y (Y )(x +y)

using @ —b*=(a+b)(a-b)
(6 =(r")" ) +v)
=(x=y") (X +y)
~((¢ Y ~(y*)") @ =b* =(a+b)(a-b)

8

=X —y8

Q3: iii) Find the continued product of
(2x—y)(2x+y)(4x" —2xy +y*)(4x* + 2xy + y*)
Sol: Given

(2x—y)(2x+ y)(4x2 —2xy + yz)(4x2 + 2%y + yz)
Rearranging

=(2x—y)(4X* +2xy + y* ) (2x+y)(4x* - 2xy +y°)
Making formulae 8°> £b* = (a+ b)( Fab+ bz)

= (2x=y)((2)" +(2) () +(y)")(2x+y)((2x)" =(20) () +(¥))
={(2)"=(y)" H{(2x) +()’}

= (8x3 - y‘°’)(8x3 + y3)

=) ~(v?)

=64x° —y°
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Q3: iv) Find the continued product of 54+/3 is irrational number
(x=2)(x+2)(X* —2x+4)(x* +2x+4) 3/8 is not a surd

Solution: Given that \/§ is a surd because 3 is a positive rational

(X_Z)(X+2)(X2 _2X+4)(X2 +2X+4) Conjugate of surd

Rearranging 5++/3 and 5-+/3 are Conjugate of surd

=(X_2)(X2 +2X+4)(X+Z)(X2 _2X+4) : if X=2++/3 and find the values

Making formulae > £ b* =(a+b) ( ab+b2) of X+1 and X2+i2
X

= (x—2)(x* +x(2)+2 )(x+z)(x ~x(2)+2?) X

Solution: Given X:2+\/§ ...................... (1)
= {X - 23} {X + 23} Since every number has denominator 1
:(X3)2_(23)2 So X 2+\/_ Taking reciprocal
VPY . 1 1
— % _64 % = 2+\/_ To rationalize the denominator
Q4. Find the product with the help of x &= it by conjugate of denominator 2—+/3
formula (VX =y )(x++/xy +) 11 23
Solution: Given (&_ﬁ)(x+\/@+ y) X 243 2-3
Using formula (a—b)(a2+ab+b2):a3—b3 %= 2-3 =2_\/§

N

2 3 3
First to make LHS of above formula ( )

2 2 1 2-43
= (V= )| (V) () (V) + ()| ¥
Now Create RHS of formula L B (2)
3 3 X
:(\/;) _(\/y) Now adding eq (1) and eq (2) we get
:\/x_3—\/y_3 x+£=2+\/§+2—\/§
X
Q4. Find the product with the help of 1
) 2 X+—=4
formula (x”+y?)(x*" —xPy® +y*?) X
Solution: Given (xp +ye )(x2p -xPyt+ yzq) Takmf quuare g both sides
2
Using formula (a+b)(a*-ab+b*)=a’+b°® (XJF;] =(4)
First to make LHS of above formula , 1 1
5 ) X +—+2x—=16
-0 6+ <
2, 1 =16-4
Now Create RHS of formula X +2 =07
3 3
=(x") +(y") Xttt 14
=x°P 4y X
Example22: if X:\/§—\/§ and find the
Surds: 1 1
values of Xx—= and x? +—
A Number of the form Q/a is called a surd. X
Where a is a positive rational number iff Solution: Given X =+/3— J_ ...................... (1)
i). it is a irrational number Since every number has denominator 1
ii). It is a root x 3-+2 . .
iii).  Aroot of a rational number So 1 1 Taking reciprocal
where n is called order of surd 1 1
i i —=——=—"—== To rationalize the denominator
JE is called quadratic surd ” \/5—\/5

3 . .
\/a is called cubic surd x &=+ it by conjugate of denominator \/§+\/§
(‘/ais called biquadratic surd 1 1 \/§+J§

: J5++/3 is not a surd because ;_\/§_\/§X\/§+\/§

Khalid Mehmood M-Phil Applied Mathematics



Exercise No 4.8

Chapter 4 67
1 VB+2 B2 = \2? x3 § g
R e 1
—23
1_B+y2 ii). \/48
1
)1( Solution: /48 _2 f?
;: 3+«/§ ............................. (2) m:m T3
Nowlsubtracting eq (1) and eq (2) we get J48 = \/4_2\/5 1
x=—=(v3-42)-(\3+2) Ja8 = 43
1 iii). V240
x-1_ B2 \BA2Z
X Solution: 4240
x_iz_zﬁ J240 = 4% 4x5x3 % i’g
Taking square on both sides =V4*x5x3 3]3
l 2 . 2\/5 2 = \/4_2\]5><3 1
) =) _ 415
X2 +i2_2Xl = (-2) (ﬁ)z Q3| Simplify the following surds.
i i). (2-3)(3+5)
X2+ = =4x2+2 .
x? Solution: (2,\5)(3+\/g)
1
X" +—5 =10 ~2(3+5)-3(3+5)
Exercise No 4.8 =6+2J5-33-15
Q1. State which of the following are surds. ii). (ﬁ_ 4)(J§+ 1)
. 3
). 81 Solution: (V3-4)(v2 +1)
Answer: Given 3/@
81 is rational and can not be expressed as = \/5(\/§+1) —4(\/E+1)
power of 3 So, it is a surd =\/€+x/§—4\/§—4
i) N1+ ii). (V2 +3)(5 )
Ans\v/v_er:Given \/l+\/§ Solution: (\/§+\/§)(\/5+\/§)
1++/5 isanirrational So, it is a not a surd
' ~2(\5 4 2)+3(45 +2)
i) B
10 +& + 15 + V6
Answer: Given \/\/g :\/ﬁ+2+\/ﬁ+\/€
\/g is an irrational So, it is a not a surd .
o B iv). (3—2J§)(3+2J§)
Answer: Given (‘/3_2 Solution: (3_2\/5)(?”2\/5)
32 is rational and can not be expressed as Using formula(a+b)(a—b) —a? b2
power of 4 So, it is a surd 2 .
V). T =(3)" ~(2v3)
Answer: Given 7 _g_p? (\/5)2
7 is anirrational So, it is a not a surd _9_4x3
vi). 1+ 72 —9-12
--3
. / 2
Answer: Given v1+ 7z Q4. Rationalize denominator and simplify
1+ 7% isanirrational So, it is a not a surd i 1
. Express the following as the 7

simplest possible surds.

i). V12
Solution: V12 =\2x2x3 —

12

Solution: Multiply and divide it by 7
1 N7 N7 7

N7 N7 (ﬁ)z 7
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Exercise No 4.8

68
Chapter 4
i), _3 , 1 1
i). — 2z 2 1
/a5 .Ifx \/§+2,1‘mdx+>< and x t
Solution: Take Solution: Given x = \/§+ 2
5. E 3145 Since every number has denominator 1
J45 3x3x5 315 Y ’
111 515 x_+5+2
J32x5 35 35 1 11
. L Taking reciprocal on both sides
Multiply and divide it by V5 1 1
3 B B B X iz
3J56 B (Jg)z 5
; x &+ it by J5 - 2or by conjugate of J5 +2
iii). 5 , 1 52

Sol: Multiply and divide it by V2 +1

i.e., conjugate of J2-1isV2+1
__ 1 N2+t
J2-1'{2+1
\/§+1
(V2] ¢
:«/5+1

-1

2
_\/5+1
1
=2 +1

iv) >
" 2+45

Solution: Given

__5 2=\
245 2-+5
5@—J@
()
5(2-\ﬁ§)
T 45
=—5(2—J§)

5
2+J§

1 1
v). +
) JB-2 B+2

Solution: 1

1
-2 J5+2
_5+2 11 \5-2

JB+26-2 J5+25-2
Using formula(a+b)(a-b)=a® -b?
_ JB+2++6-2

(5] -2

_&_&:2\5

5-4 1

x pi2'5-2
Using formula (a+b)(a-b)=a® -b

1_ \5-2
() -2
1_\5-2

x 5-4
1_V5-2

x 1

l:\/ngZ

X

Now s (152)+ (52
x+%=\/§+2+\/§—2
x+l=2\/§

X

Taking square on both sides
(x+lj (25
X

2

Using formula (a+b)" =a® +b® +2ab

1 1 2 n ngn
x2+?+2.x.—=22(«/§) (ab) =ab

X
x2+i2+2=4x5
x
2 1
X2+ —20-2
X
x2+i2:18

X
Q6. If x =2 ++/3 find the value of

x+1 and x2+i2
X X
Solution: Given X=\/§+\/§ ...................... (1)

Since every number has denominator 1

x 2+

So ==
1 1

Taking reciprocal

11
x 2+43

x & =+ it by conjugate of denominator \/E—\/g

To rationalize the denominator
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Exercise No 4.8

Chapter 4 69
1: 1 x\/E_'\/§ Now x+1:(5_2\/€)+(5+2\/€)
X V243 V2-43 .
1_ V2-V3  J2-B x+;=5_2\/€+5+2\/g
X " 2-3

Now subtracting eq (1) and eq (2) we get

(2 8)- (215
X243 +2 -3

X =
x—1 = 2\/5
X
Taking square on both sides

Rearranging like terms

x+%=5+5—2\/€+2\/€

x+l=10
X

Taking square on both sides
1y 2
(x + ;J =(10)
1

x*+ L y2x1 100
X X

x2+i2+2:100
X

X2+ —100-2

2

X° + =98

XN|H XN

Q7. If x=5-26 , find of x+§ &X°+

Solution: Given x=5-26

Since every number has denominator 1,
X 5- 2\6

11

Taking reciprocal on both sides
1 1

X 5-26

Multiply and divide it by 5+2V6
i.e. x&+ it by conjugate of 5-2v6
1_ 1 5+26

x 5-2J6 5+2V6

Using formula (a+b)(a-b)=a’-b
1 5+ 26

<5 (ede)

1 5+2v6 " nen
25_2 (JE)

1_ 5+2\/g

x 25-4x6

1_5+2V6

x 25-24

1_5+2J6

x 1

l:5+2\/g

X

Q8. If ><=L , find values of x—l &xt+

\/_—1 X
Solution: Given x = 1
J2 -1

Since every number has denominator 1
x 1

1z

Taking reciprocal on both sides
% =V2-1

Again taking x — 1

V2 -1
Multiply and divide it by V2 +1
i.e., X & + it by conjugate of J2-1

1 J2+1

szE—l'JEu
3 J2 +1
V) ¢

+1

X | =

—

~

n
|
—

N
+
[y

1
S
+
—

X|—=X|= X[+
—_

Now x—%=(«/§+1)—(\/§—1)
x—%:\/g+1—\/§+1

Rearranging like terms

x—§=\/§—\/§+1+1

X——=2
X

1
©
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Chapter 4

Review Exercise 4
70

Taking square on both sides

-

Using formula (a-b)’ =a? +b® —2ab

X*+L-2xt=4

X' +L-2=4
X+t =442
X*+1=6

X

+ L 2x1_36
X X
x2+i2—2=36
X
2 1
X +—=36+2
X
x2+i2=38
X

Q9. If x =+/10 +3, find x—i & x2+i2
X

Solution: Given x =+/10 +3
Since every number has denominator 1, then

5_«/5+3
1 1

Taking reciprocal on both sides

1 1

X J10 +3

Multiply and divide it by v10 +3

ie., x &+ it by conjugate of +/10 -3
1 \10-3

V10 +3 410 -3

1_
X
Us mg formula in denominator
i
X

“b)fa-b)=c" b
J10 -3

X|=X|—= X|—

Now x——:(\/_+3) (J_ 3)
x—ézx/ﬁ+3—\/ﬁ+3

Rearranging like tferms
X —% =J10-10+3+3

x—lzé
X

Taking square on both sides
2
1 2
SHRG

Using formula (a—b)2 = a® +b? -2ab

Qlo0. If x:2—\/§ find the value of x“+i4
X

Solution: Given X:2—\/§ ...................... (1)
Since every number has denominator 1

X_2-3
1

1

Taking reciprocal

=——— To rationalize denominator x &

2 f

+ it by conjugate of denominator 2+\/§

So
1
X

1_ 1 2448

X 2- \/_ 2+3

1_ 2+J— _ 2+J§

X 22 _(\/g)z 4-3

p T 2+3

x 1

%: 2N TN )

Now adding eq (1) and eq (2) we get

+l=2—\/§+2+\/§
X

x+£:4
X

Taking square on both sides

(x+%}2 _(ay

x2+i2+2x—:16
X X
X2+t -16-4
X
x2+i2:14
X

Again squaring both sides

(xz +%) = (14)’

x4+i4+2x2i2:196
X X

X'+ = =196-4
X

x* + %—194
X

Review Exercise 4

Q1. Select the correct answer.
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Review Exercise 4

Chapter 4 &
i). mr? +3mr? —5mr? = _ 3x3a’h’y°
a).  —mr? b.  —mr  4x5%°
c). mr d). mr? _oazy?
ii). (x3y2)(x2y3): - 20x°
a). Xy" b). Xy Q3: Evaluate — for X=2
c). xty® d). x*y? X“—Xx+1
i) (4Xy4)3 _ Solution: given _ put X =2 we get
a).  64x%y° b).  64x°y° ~2(2)-3
o).  64x°y¥ d).  64x%y’ S 2°-2+1
iv).  (7x+4y)-(3x-6y)= _4-3
a). 3x b). 2x+10y f‘l
c). 4x+y d). 4x+10y :E

2 2

V). (a+b) _(a_b) B Q4. Find the values of X2—|-y2 and Xy, when
a). 4ab b). 2(8.2 +b2) x+y:7, x—y:3

c). a? —4ab+2b” c). a’—pb*
vi). (a+b+c)2 =

a). a?+b?+c?

b). a’+b*+c*+2(a+b+c)
c). a’+b*+c”+2(ab+bc+ca)
d). a+b+c+2(ab+bc+ca)

vii) a’+b’=

a). (a+b) —2ab(a+b)
b). (a+b) (a +ab+b2)
.  (a-b)(a®-ab+b?)
d). (a+b)(a®-ab+b?)
viii).  Conjugate of 3—\/5 is

a. -3-6 b). —3++5
c). 3+J§ d). \/§+\/§

ix). Equivalent to (m2 +4)7 is

2
4
a). @ b). —m? +4
). L d) !

Jm? + 4 ' m+ 2

X). For which of the following expressions
a+Db is not a factor?

a). a?—b? b). a?+b?

c). a®+b’ c). a*-b*

Sol: Given x+y=7, x—y=3
Using 2(x2+y2):(x+y)2+(x—y)2
Putting the values

2(x*+y*)=(7)

(x +y) 49+9
58

2 2 Y0

X“+y = > =29

Now Using 4xy = (x+ y)2 (x— y)2
Putting the values
axy=(7)" - (3)°

4xy =49-9

40
xy=—=10
y 4

12x*y® 15a°h*
25a°h* '16x"y?
12x*y°> 15a°b*
25a%* 16X’ y?
12x15.a% %" Y5
~ 16x25x

Q2. Simplify

Solution: Given

Q5. Find the value of a+b+C when
a’?+b?+c?*=43 and ab+bc+ca=3

Sol: Givena® +b*+c¢* =43&ab+bc+ca=3

using (a+b+c)’ =a?+b”+c?+2(ab+hc+ca)

Putting values (a+b+c)2 =43+2(3)
(a+b+c) =43+6
(a+b+c) =49

Taking square root on both sides

1/(a+b+c)2 =./49

a+b+c==17

Q6.1f a+b+c=6 and a®+b?*+c?=24 then

find the value of ab+bc+ca

Sol: Given a+b+c=6 and a®° +b*+c?> =24

using (a+b+c)’ =a+b?+c? +2(ab+hbc+ca)

Putting values (6)2 =24+2(ab+bc+ca)
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Review Exercise 4

Chapter 4 72
36-24=2(ab+bc+ca) 22X X N 1 ><x—2
12 x'-16 x* -4 x+2 x-2
—=ab+bc+ca )
2 _ 22X X N X—2
Or ab+bc+ca=6 x4 -16 X2—-4 x’—4
Q7.1f 2x—3y =8 and xy =2 then find the S CX+X-2
value of 8x* —27y° T x'-16 x*-4
Sol: Given 2x—3y =8& xy =2 Find 8x* -27y° _ 2 2x-2 x°+4
4 2 2
Using (a—b)3=a3—b3—3ab(a—b) Accordingly x'-16 x"-4 x"+4
2 2x(x2+4)-2(x*+4
(2x-3y) =(2x)" - (3y)’ —3(2x)(3y)(2x-3y) =X __ (X +4)-2(x" +4)
. oI () (e
Putting the values
(8)3 =8x° —27y* -18(2)(8) _2x* 2xX*+8x-2x"-8
x*-16 x* -16

512 =83 —27y® — 288

2x% —2x3 —8x+2x° +8

512+288=8x>-27y° =

Or  8X+27y*=800

x* —16

4x* —2x%—-8x+8

Q8. If x+1=8 , then find value of X +i3
X

x* —16

X

Sol: Given x+1:8 find x3+i3
X X

3
Using (x+1j = x3+%+3(x+l)
X X X

Putting the values
(8)3 =x +%+3(8)
, 1
512 =x +—+ 24
X

512—24:x3+i3
X

x3+i3:488
X

Or

_ 4x 5 \(16x* 25
Q9. Find product | — —— + >+1
5 4x 25 16X

2
Sol: Given (ﬁ—i 16x + 252 +1
5 16x

4x 25

25 5(16x> 25
t——+1l|-— +——+1
5 25 16x 4x\ 25 16X

64x> 100x 4x 80x* 125 5
= o+ e
125  80x°

X (16x2

5 100x 64x°

Simplifying and rearranging

B 64x> 5 5 4x 4x 125

T 125 4x 4x 5 64x°
B 64x*> 125

T 125 64x°

2x? X 1
4 T2 +
X"=16 x° -4 x+2
2x2 X 1
x*-16 x*—-4 x+2

Q10. Simplify

Sol: Given
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