Exercise 1.1

Q.1 Find the order of the following matrices.

2 3
A=
It has 2 rows & 2 columns that’s why its order is 2 - by -2
2 0
B-=
It has 2 rows & 2 columns. So, its order is 2- by -2
C=[2 4]

It has 1 row and 2 columns. So, its order is 1 —by -2

w)
|
o © &

It has 3 rows and 1 column. So, its order is 3 — by -1
a d

E=/b e
c f

It has 3 rows and 2 columns. So, its order is 3 — by —2

F=[2]

It has 1 row & 1 column. So, its order is 1- by -1

@

I
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o W O

It has 3 rows and 3 columns. So, its order is 3 by -3



2 3 4
H:
{106}

It has 2 rows & 3 columns. So, its order is 2- by -3

Q.2  Which one of the following matrices are equal?

1) A=[3], 2) B=[3 3],
3) C=[5-2] 4) D=[5 3]
5 g- |t Y 6 F=| >
oLz

{3—1} {4 0}
7) G= 8) H=

3+3 6 2

2+2 2-2

9) I=[3 3+2] 10) J{ZM 2+0}
Solution:

Order of A=[3]is equal to Order of C =[5-2]
Order of B=[3 5]is equal to Order of I=[3 3+2]
Order of C = [5-2] is equal to Order of A =[3]

D =[5 3] has no equal matrix.

4 0 ,
E = has equal matrices.
6 2

4 0], 2+2 2-2
Orderof:>H={6 2} 1s equal to Orderof]={ }

2+4 240

2 _
Order of F= { } is equal to Order of G = [3 1}
6 3+3



Q.3 Find the values of a, b, ¢ & d.

a+c a+2b
c—1 4d-6

Solution:

As Matrices are equal so their corresponding entries are same.

atc=0-(1)
a+2b=-7-(2)
c-1=3-(3)
4d — 6=+2d — (4)

Solving 3" equation

c—1=3
c=3+1
c=4

Solving 2™ equation

a+2b=-7
4 +2b=-7
2b=-7+4
2b=-3

Solving 1% equation

atc=0
a+t4=0
a=-4

Solving 4™ equation

4d —6=2d

6 =2d - 4d

-6=-2d

s
+Z,

d=3



Exercise 1.2

Q.1  Identify the following matrices.
0O 0
A:
It’s all members are 0. So, it’s a null matrix.

B=[2 3 4]

It has only 1 row. So, it’s a row matrix.

4

It has only 1 column. So, it’s a column matrix.

ol

It is an identity matrix because its diagonal entries are 1 and non-diagonal entries are zero.

E=[9]
It has only 0. So, it’s a null matrix.

5

It has only 1 column. So, it’s a column matrix.

Q.2 Identify the following matrices.

1 -8 2 7
@) 12 0 4

Its number of rows & columns are not equal. So, it’s a rectangular matrix.



2) 0

1
It has only one column. So, it’s a column matrix.
3) 6 -4

3 -2

The number of rows & columns are equal. So, it’s a square matrix.

) 1 0
@

Identity matrix — Because Diagonal entries are 1 and non-diagonal entries are O.

(3

e Lo =
(O XN S

Number of rows & columns are not equal. So, it’s a rectangular matrix.

(6) [3 10 -1]

It’s a row matrix because it has only 1 row.

1
(7) |0
0

Column matrix because it has only one column.

1 23
(8) 1 2 0
0 0 1

Square matrix because number of rows & columns are equal.

0 0
(9) 0 0
0 0

Null matrix because all elements are O.

Q.3 Identify the matrices.

) A:F o}
0 4

Scalar- matrix because it non-diagonal entries are 0 & diagonal entries are same,



@) B{z O}
0 -1

Diagonal matrix because its non-diagonal entries are O.

3) C{l o}
0 1

Unit matrix because diagonal-entries are 1.

) DZF O}
0 O

Diagonal matrix because non-diagonal are O.

) E:{5—3 0}
0 1+1

Scalar- because diagonal are same.

Q.4 Find the negative of matrices.
1
(1) A=10 4)
-1
SRR
—-A=-| 0 |=] 0
__1_ _1_
3 -1 ()
) B:{z J
o
_B—=—
2 1
{—3 +1}
_B =
-2 -1
Q.5
3) = 2 6
3 2
- :{2 6} (1)
3 2

|3 2
i



_O ¢ 1 2
(6) F=
Al‘: 1 3 4 [
5 Ft{l 2}
A =[0 1 -2] 3 4
R
12 4
2 B=[51 -6]
B =[5 1 6]
5 Q.6 V'f'fA—12 dB—11
. erify 1 01 an 5 0
B' = 1
—6
(i) (A=A
Solution: (A")'= A
| 2 A{l 2}
3 C=[2 -1 0 1
r -t
30 Atzl 2
Cl‘: 2 _1 Atzl O
s 0o _2_ 1] )
1 2 3 1 0
C = ()=,
2 -1 0 L=
(At)t: 1 2
23 (4) =4
4 D= 0 5 Hence Proved.
|2 37
10 s t
.o t
Dt_ 2 O (ll) (B) ZB
13 5 Solution: (Bt)t:B
B_l 1
12 0
2 3 ;
%) E:{ } gl 1
-4 5 5 0
- -t
o 2 3 B’—l 2
|4 5] 10
E[: 2 _4 (Bt)t:_l 2I
3 5 I
(Bt)t: 1 1
2 0




(5) =5
Hence proved



Exercise 1.3

Q.1  Which of the following are conformable for addition?

1 O
2+1
C=12 -1}, =
3
1 -2
3 2
-1 0
E= , F=|1+1 -4
1 2
3+2 2+1
Solution:

In the above matrices following matrices are suitable for addition.

(i) A and E are conformable for addition because their order is same and both are square
matrix.

(i) B and D are conformable for addition because the order is same 1.e. they have two rows
and 1 Columns and both are rectangular matrices.

(iii) C and F are conformable for addition because their order is same i.e. they have three 3
rows and 2 columns and they are a rectangular matrix.

Q.2 Find the additive inverse of the 1 0 =1

following matrices: ) B 1 3

4 3 -2 1
() A= {_2 J 1 0 -1
Solution: Solution: B=|2 -1 3
Additive inverse of a matrix is 3 -2 1

n ive matrix. o X
egative mat Its additive inverse is

an | 2 Y 10 -1
2

“B=-|42 -1 3
A_{z 4}{(—1)” (—1)4} 3 -2 1
2 1 10 1

{—2 —4} B=|2 1 -3
3 2 -1




4
o o=

4
_2_

4] [—1x4
—C = — =
]

The additive inverse is

<l

Solution: C = {

1 0
4) D=|-3 -2
2 1
1 0
Solution: D= | -3 -2
2 1
The additive inverse is
1 0 —1x1 —1x0
-D=—-|-3 2|=|-1x-3 —1x-2
2 1 -1x2 —1Ix1
-1 0
-D=|3 2
2 -1

(5) E:F o}
0 1

. 1 0
Solution: E =
0 1

The additive inverse of the given matrix is:

E_l 0] [-1x1 —1x0
0 1| |-1x0 —1x1
1

10
Ez{o -1
© F- V’; H
NI

Solution: /' = {

-1 JJ

Its additive inverse is

o
{5
| -1xd3 0 —1xd
[—lx—l —1xJ§}

Q3 If4d = Y R
) AR I N S

1 2 3
C=[1 -1 ﬂ,D:{ }
-1 0 2

then find.

(i) A+|:l 1}
11

11
Solution: 4 + L J

-1 2
As 4 =
2 1
11
So, 4 +
11
-1 2| |11
= +
2 1 1
The order of matrix A and the given
matrix order is same. So, they can be

added easily.
_:4+12+1

_2+1 1+1

[0 3
13 2

(i) B+ {_2}
3

-2
Solution: B + { ; }

v}




1

The order of both above matrices are
same, so, they can be easily added.

el
12

(i) C + [-2 1 3]
Solution: C + [-2 1 3]

AsC =1 -1 2]

So, C + [-2 1 3]

=1 -1 2]+[-2 1 3]

Their orders are same so they can added
=[1+(=2) -1+(1) 2+3]
=[1-2 -1+1 3]
=[-1 0 3]

) 1 01 0
(iv) +201

) 0 1 O
Solution: ) +
2 0 1

1 2 3
As D =
-1 0 2

01 0
So, D +
2 0 1

I 2 3 0O 1 0
= +
-1 0 2 2 0 1

Their orders are same. So, they can be
added.

-1+2 0+0 2+1

_‘1+0 2+1 3+o}
_‘1 3 3
10 3

(v) 24
Solution: 24

-1 2
AsA:{ }
2 1

So, 24
-1 2] [2(-1) 2x2
:(2){2 1}{2&2) 2><1}

(vi) (-1)B
Solution: (-1)B

r

So, (-1)B

o
{(1)>< 1 }

(-1)<(-)
i

(vii) (-2)C

Solution: (-2)C

AsC=[1 -1 2]

So, (-2)C

=(-2)x[1 -1 2]

=[(=20) (2D (2)(2)]

=[-2 2 -4]

(viii) 3D
Solution: 3D

1 2 3
As D=

-1 0 2

So, 3D

ol

B 3x1 3x2 3x3
T 13x-1 3x0 3x2



[3 6 9
13 0 6

(ix) 3C
Solution: 3C
As C=[1 -1 2]

So, 3C
=(3)x[1 -1 2]
=[3x1 3x-1 3x2]
=[3 -3 6]

Q.4  Perform the indicated operations
and simplify the following:

) 1 0] [o 2 1 1
Solution: + +
0 1 3 0 1 0
[1+0 0+2] [1 1
= +
10+3 140 1 0
121 [1 1
= +
3 1 1 0
_‘1+1 2+1
3+1 140

_‘2 3
401

o [

Solution:

0 3
1 0] [0-1 2-1
= +
0 1] [3-1 0-0
11 -1 1
= +
10 2 0
_‘1—1 0+1
1042 140

o1
201

i) [2 3 1+(1 0 2]-[2 2 2])

Solution:

=[2 3 1]+[1-2 0-2 2-2]
=[2 3 1]+[-1 -2 0]
=[2-1 3-2 1-0]

=[1 1 1]

1 2 3 1 1 1
(iv) -1 -1 =1|+|2 2 2
o 1 2 3 3 3
Solution:
12 3 1 1 1
=|-1 -1 -1[+|2 2 2
0 1 2 3 3 3
1+l 241 341
= 142 142 -1+2
| 3+0 142 2-1

2 3 4
=1 1 1
3 4 5
1 2 3 1 0 -2
(v) 2 3 1|+/-2 -1 0
31 2 0o 2 -1
Solution:

1 2 3 1 0 -2
=2 3 1|+]-2 -1 0
31 2 0 2 -1
141 241 341
= -1+2 -1+2 -1+2
| 3+0  1+2  2-1
2 21
=0 21

3 3 1




(vi) Hé fo

Solution:
_‘1+2 2+1 +1 1
Lo+l 140 1
3 3] [1 1
= +
11 11
_‘3+1 3+1
LI 1+
4 4
2 2
1 2
Q.5 For the matrices 4=|2 3
1 -1
1 -1 1
B=|2 -2 2|and
31 3
-1 0 0
C=l0 -2 3|, verify
1 1 2
following rules:
(i) A+C=C+ A4
Solutions:
LHS=A+C
RHS=C+A
LHS= A+C
12 3 -1 0 0
=2 3 1|+/0 -2 3
1 -1 0 1 1 2
1-1 240 3+0
= 2+0 3-2 1+3
_}+1 —1+1 0+2
0 2 3
(2 1 4
2 0
- RHS=C+A
-1 0 0 1 2 3
=0 -2 3|42 3 1
1 1 2/ |1 -1 0
—-1+1 0+2 0+3
=10+2 -2+3 3+1
1+1 1-1 2-0

the

Il
N NO
S = N

3
4
2
A+C=C+ 4

Hence proved
LHS=RHS

(ii) A+B=B+A4

Solution: A+B=B+A
LH.S=A+B
R.H.S =B+A
LHS= A+B

I 2 3 I -1 1
=2 3 1|+2 -2 2
I -1 0 3 1 3

I1+1 2-1

+3+1

=12+2
1+3

3-2
—1+1

1+2
0+3

2 1 4
=4 1 3
4 0 3

A+B=B+ A4
Hence proved
LHS=RHS

(iii) B+C=C+B
Solution: B+C =C+ B
LHS=B+C
RHS=C+B
LHS=B+C

1 -1 1 -1

-2 2|1+ 0 -2 3

0 O

31 3771 1 2



1_
=240
3+1

0
=2
4

-1
=1 0
1

—1+1
= 0+2

I —-14+0 140
—-2-2 243
1+1 342
-1 1
-4 5

2 5
RHS=C+B

0 0 I -1 1

-2 3|\+2 2 2

I 2 3 1 3
0-1 0+l
—2-2 3+2

243

_1+3 1+1
0 -1 1

=2
4

(iv)

4 5

2 5
LHS=RHS
B+C=C+B
Hence proved

A+(B+A4)=24+B

Solution: A4+ (B + A) =2A+ B

L.H.S = A+ (B+A)
RHS=2A+B
L.H.S= A+ (B+A)

2 3 1 -1 1
+]2
-1 0 3 1 3

1

-2 2|+|2

l

2
3
-1

3
|
0

3 3 7
16 4 4

5 -1 3
LHS=RH.S
A+ (B+A) =2A+B
Hence proved

v)

L.H.S =(C-B) +A
RH.S = C+A-B)
LHS=(C-B)+ A

(C-B)+A=C+(A4+B)
Solution: (C—B)+A = C+(A+B)

2 3

3

1

-1 0

-1 0 0] 1 -1 1 1
=[|l0 2 3|-|2 2 2||+|2
1 1 2|3 1 3 1
2 1 1] [1 2 3
=2 0 1 |+]2 3 1
-2 0 -1] |1 -1 0
-1 3 2
=0 3 2
-1 -1 -1
RHS= C+ (A-B)
-1 0 0 1 2 3] [1
=0 2 3|+[|2 3 1|2
11 2 1 -1 0| |3
-1 0 0 0 3 2
=0 2 3|+ 0 5 -1
11 2] |-2 -2 -3
-1 3 2
=0 3 2
-1 -1 -1
LHS=RHS
(C-B)+A=C+ (A-B)
Hence proved
(vi) 24+B=A+(A4+B)
Solution: 24+ B =A+(A+B)
LH.S=2A+B
R.H.S = A+ (A+B)
LHS=2A+B

-1

|



1 2 3] [1 -1 1 -1 0 o] 1 2 31V[1 =11
=2|2 3 1[+2 -2 2 =1l0 -2 3|-|2 3 1]|-]2 2 2
I -1 0] |3 1 3 1 1 2| |1 -1 0 3 1 3
2 4 6] [1 -1 1
=4 6 2/+|2 2 2 2 -2 -3 1 -1 1
2 -2 0] |3 1 3 =l-2 -5 2 |-|2 2 2
3 3 7_ _O 2 2_ 3 1 3
—l6 4 4 -3 -1 —4]
5 -1 3 =4 -3 0
: RHS=:A+(A+B) 31 1]
L LH.S=RHS
=12 3 1|+[|2 3 1|+2 =2 2 (C-B)-A=(C-A)-B
1 -1 0 1 =1 0 3 1 3 Hence pl‘OVCd
1 2 3] [2 1 4
=12 3 1|+/4 1 3
1 -1 0 4 0 3 (Viii) (A—i-B)—i—C:A-I-(B—i-C)
i 3 3 Solution: (A+B) + C = A+ (B+C)
LHS=(A+B)+C
6 4 RHS = A + (B+C)
-1 3 LHS= (A+B) +C
LHS R.H.
2A+B=A+ (A+B) bz 3 b -t 1hy-100
Hence proved =12 3 1\+/2 2 2|+ 0 2 3
1 -1 0| |3 1 3 1 1 2
(vii) (C-B)-4=(C-4)-B 2 LA 0o
Solution: (C—B)—A:(C—A)—B =4 1 3+ 0 -2 3
LHS=(C-B)-A 4 03t 12
LHS=(C-B)- A
10 o] [1 -1 2 =(4 -1 6
—l0 -2 3|-|2 =2 3 > LS

|

2

3 R.H.S = A+ (B+C)
\ 12 31 (Tt =1 17 7=1 0 o0
211123] “12 3 1]+ll2 2 2/+]0 2 3

O = W
T

I 1T 20 (3 1

3 -1 0 31 3] |1 1 2

-3 -1 4 2 1 41 -1 0 o0
=4 3 0 =4 1 3|+|0 -2 3
3 1 - 40 3/ 1 1 2

=(C-A)-B -



I 1 4

=14 -1 ©

5 1 5
LHS=RHS

(A+B)+C=A+ (B+C)
Hence proved

(ix) A+(B-C)=(4-C)+B
Solution: A+(B-C)=(4-C)+B
LHS=A+(B-C)
RH.S =(A-C)+ B
L HS = A+ (B-C)

1 2 3 1 -1 1] [-1 0 o
=12 3 1|+[|2 2 2|-]0 -2 3
1 -1 0 31 3 1 1 2
1 2 3] [2 -1 1

=12 3 1[+/2 0 -1

1 -1 0] [2 0 1

3 1 4

=14 3 0

3 -1 1

RHS= (A-C) +B
1 2 3] [-1 0 0 1 -1 1
=2 3 1|-|0 -2 3||+2 2 2
1 -1 0/ |1 1 2 31 3

1+1 2-0 3-1] [1 -1 1
=2-0 342 1-3|+/2 -2 2
1-1 -1-1 0-2] |3 1 3

2 2 3 1 -1 1
=2 5 2+% -2 2

0 -2 2| |3 1 3

3 1 4
=14 3 0

3 -1 1

LHS=RH.S

A+ (B-C)=(A-C)+B
Hence proved

(x) 24+2B=2(A+B)
Solution: 24+ 2B =2(A4+ B)

LIS =2A +2B
RH.S =2(A +B)
LH.S =2A +2B

1 2 3 1 -1 1
=212 3 1]+2|2 2 2
1 -1 0 31 3
2 4 6] [2 2 2
=4 6 2|+|4 -4 4
2 2 0] |6 2 6
4 2 8
=8 2 6]
8 0 6
RHS= 2 (A+B)
1 2 3] [1 -1 1
=212 3 1]+/2 2 2
1 -1 0] |3 1 3
1+1 2-1 3+1
=242 3-2 1+2
1+3 —-1+1 0+3
2 1 4
2{4 1
4 0
4 2 8
=8 2 6
8 0 6
LHS=RHS
2A+2B=2(A+B)
Hence proved
Q.6 HA:{I'Q}mdB:{
3 4
find:
(i) 34-2B

Solution: 3428

|
3A-2B :3{
3

:E

—6 0
12 -6 16

0 7
-3 8

A

|



3 20
115 4

(ii) 24" -3B'
Solution: 24" - 3B
When we take transpose of any matrix we

change rows into columns or columns into
TOWS.

N
A -2 4
o =37
B 17 8

13 0 -3
24" -3B' =2 -3

-2 4 7 8
2 6] [0 -9
|4 8] |21 24

2 15
|25 16

Q.7 If
2 4 1 b 7 10
2 +3 =
-3 a 8 —4| [18 1
Solution:
2 4 1 bl [7 10
2 +3 =
-3 a 8 4| |18 1
|4 8 .\ 3 3] [7 10
|6 2a] |24 -12] |18 1
[7 0 8+3b ] [7 10
118 2a+(-12)| |18 1
8 +3b=10 (i)
2a—12=1 (i)

By solving equation (i1) we get the value
of'a
2a—-12=1
2a=1+12
2a=13
13

a:_
2

By solving equation (1) we get the value of
b

8+3b=10
3b=10-8
3b=2

b= 2
3

1 2 1 1
Q8 If 4= and B =
0 1 2 0

Then verify that

() (A+B)=A+B
Solution: (A + B)t = A + B
LHS=(A+B)
RHS=A"+B'
To solve L.H.S
LHS=(A+B)

(A+B)U(l) fH; éﬂ
0

RHH#A+E“{22}
o 1301

To solve R.H.S
RHS=A"+B

At_10
121
Bt:1 2
1 0

RHS-A'+ B {1 OHl 2}

2 1 1 0
2 2
150
LHS=RHS = (A+B)=A4B'
Hence Proved

(i) (A-B)=A4-B
Solution: (4~ B) =A'—B'

LHS=(A-B)
RHS=A'-B'
LHS= (A — B)"



m,Bf—O )
1o
RHS=A'-B!

(o -2
11
LHS=RH.S

(A-B)=A.B'
Hence proved

(iii) A+ A" is a symmetric

Solution:

A+ A" is a symmetric
To show that 4 +A" is symmetric, we will
show that

(A+At)t :(A+A[)

o2 [ 2]
A+ A'= +
0 1] |01
1 2710
= +
0 1] |2 1

[1+1  2+0
0+2  1+1

A+A'= 22
2 2

2 2]
(AMJ=& J

2 2
1
(A+A') =(A+A")

Hence Proved
A+A" symmetric

(iv)  A— A'is a skew symmetric
Solution: A4 A’
To show that 4-4" is skew symmetric we

will show that
(A-AY=-(A-A")

L 2] [1 2]
0 1| |01

(A-A")'=-(A-A")
Hence proved
A — A'is a skew symmetric

(v) B+ B'is a symmetric

Solution: B+ B'
The show that B+B'is symmetric we will
show that

(B+B) =(B+B")

o] oY
B+B = +

2 0] [2 0

o112
= +
2 0] [1 0
[T 142
241 0+0

B+Bi:2 3
3 0

(B+Bﬁﬁ{§ ZI

L .

(B+B') =(B+B)




Hence proved
B + B'is a symmetric

(vi)  B-B'is a skew symmetric
Solution: B— B’

To show that B — B'is skew symmetric, we
will show that

(B-B') =—(B-5')

o |11 11
12 o] |2 0

1] 12
|2 O}L o}
1

2

0 —1]
1o
(B-BY=-(B-B)

Hence proved
B — B'is a skew symmetric.


Rectangle


Exercise 1.4

Q.1 Which of the following product of matrices if conformable for
multiplication?
() I -1]-2
' 0 2| 3
Yes, these matrices can be multiplied because number of columns of 1% matrix is equal to
number of rows of 2 matrix.
N 1 -1)-2 -1
Y
Yes, these matrices can be multiplied because number of columns of 1% matrix is
equal to number of rows of 2™ matrix.
10 1
(iii) 1l
No, these matrices cannot be multiplied because number of columns of 1™ matrix is
not equal to the number of rows of 2°! matrix.
1 2
(iv) 0 1 {1 0 —1}
iv -
o1 2
-1 -2
Yes, these matrices can be multiplied because number of columns of 1* matrix is equal to
number of tows of 2™ matrix.
32 170 )
\4 0 2
™) {o 1 —J
-2 3
Yes, these matrices can be multiplied because number of columns of 1* matrix is equal to
number of rows of 2™ matrix.
3 0 6 3 0f6
Q2 If A= , B= find AB =
-1 2 5 -1 2|5
() AB
3 0|6 - (3x6)+(0x5
Solution: AB = = (3>6)+(0x3)
-1 25 | (—1x6)+(2x5)
| 18+0 | [18
—6+10 4




(ii)

BA (if possible)

Solution:

Q.3

(i)

BA 1s not possible became number
of columns of B not equal to
number of rows of A.

Find the following products

[1 2]{3}

Solution: [1 Z]B}
= [(1x4)+(2x0)]
=[4+0]

- [4

(i)

ol

4
Solution: [1 Z]LJ
=[(1x5)+(2x—4)]

=[5+(-8)]
=[5-8]

=[-3]

(iii)

4
Solution: [—3 O] }

[-3 0] m

0

:[(_3><4)+(0><o)]
=[-12+0]
=[-12]

(iv)

o

4
Solution: [6 0] {—O}

[6 +0] E}

=[6x4+(-0)(0)]
=[24-0]
=[24]

b2 4 5
. { o]{o ‘|
6 -1
{1 2] L
Solution: | -3 0 { }
0 -4
6 -1

[ 1x442x0 1x5+2%(-4)
=|  -3x4+0x0 -3(5)+0%(-4)

6(4)+(-)(0) 6(5)+(-1)(-4)

[ 4+0 5-8
= -1240 -15-0

| 24-0 30+4
4 3

=|-12 -15]
24 34

Q.4  Multiply the following matrices.

. { ijg N

Solution: {1 1

[\

<o

O [\
|

[\

R
1
W N
o L
L

2x2+(3x3)  (2x-1)+(3x0)
(1x2)+(1x3)  (1x-1)+(1x0)
(0x2)+(-2x3) (0x—1)+(-2x0)
4+9 -2+0
{2+3 1+O]

0+-6 0+0



0-6 0
13 -2 T8 sz 2
s Solution: {6 4} 2
- 4 4
-6 0 . _
(8x2)+(5x—4) [8><—%]+(5><4)
b 1 2 3 5 B 5
(b) 45 6 3 4 (6x2)+(4x—4) [6x—5]+(4x4)
-1 1 - i
12 16+(-20) —2 429
. 1 3 2
Solution: { } 3 4 = 10
MR B 12+(-16) —=+16
B (lxl)+(2><3)+(3><—1) (l><2)+(2><4)+(3><1) :16—20 —20+20
L (4x0) H(5x3) H(6x—1) (4x2)+(5x4) +(6x1) 12216 -15 HJ
) -4 0
| 1+6+(-3)  2+8+3 a4
| 4+154(=6) 8+20+6 i
[ 7-3 13}
“l1o_ -1 2o o
19-6 34 © L 3}{0 o}
4 13}
- -1 20 0
[13 34 Solution: { }{ }

1 300 0
__(—1><0)+(2><o) (-1x0)+(2x0)
I 2 3 | (1x0)+(3x0)  (1x0)+(3x0)
4 -
(©) B 1{4 5 6} _[0+0 om}
10+0 0+0
b2 1 2 3 00
Solution: | 3 4{ } —
o 4 5 6 0 0

=
_|_

—
\S]
X

=

(IxD)+(2x4)  (1x2)+(2x5) (1x3
(3x1)+{4x4)  (3x2)+{4x5) (3x3 - 12
(1) (1) (1) (13 (1) a(ixe)| | LetA{z O}B_LB» —5}

A ——
+
—
N
x
M)

1+8 2410 3+12 and C:F 1}verifywhether
~|3416 6420 9124 L BAl 3
:_1+4 —2+5 346 (Sl())lution: AB = BA
9 12 15 LHS = AB
1o 26 33 RHS =BA
ENR L.HS=AB




[ ols S
(—1x1)+(3x-3) (-1x2)+(3x-5)
(2x1)+(0-3)  (2x2)+(0-5)

[=14(-9) —2+(-15)

| 240 4+0 }

|-1-9 —2—15}

9 4
10 —-17]
2 4

RHS=BA=

o al12

_ 1><(—1)+2><2 1x3+2x0
{—3><(—1)+(—5)2 —3><3+(—5)(O)}
—1+4 340

3210 —9—0}

B 3 3
|7
Since LHS#RH.S

LHS=RHS
LHS#RH.S

(i)  A(BC)=(4B)C
Solution: A(BC)=(A4B)C

LHS =A(BOC)
RHS =(AB)C
LHS
L.H.S=A(BC)
1 3] {1 2} {2 1D
— X X
2 0] (|3 -5 |1 3
-1 3] [ 242 1+6
= X
2 0| | 64+(=5) -3+(-15)
-1 3] [ 4 7
= X
2 0| [-6-5 -3-15
1 3] [ 4 7}
= X
2 0| |11 -18
_‘(—1><4)+(3><—11) (-1x7)+(3x—18)
__(2><4)+(0><—11) (2x7)+(0x-18)

|

[-4+(-33) -7+ (—54)}

| 8+0 14+0
[4-33 —7-54

8 14 }
37 -6l

3 14}
RH.S = (AB)C

oS A
() +(3x-3) (<1x2)+(-3 ><—5)}

(2x1)+(0x-3)  (2x2)+(0x-5)

:‘2 1}
13
:'—1+(—9) —2+(—15)}{2 1}

240 440 1 3
[—1-9 —2-15] [2 1

= X

2 4 1 3

-10 -17] [2 1

12 4 }{1 3}
[(-10x2)+(-17x1) (—10><1)+(—17><3)}
| (2x2)+(4x7) (2x1)(4x3)
20+(-17) —-10+(-51)

T 444 2112 }

_‘—20—17 —10—51}

8 14
- 37 —61}

8 14

Since
LHS=RHS =A(BC)=(AB)C
Hence proved

(iii) A(B+C)=AB+AC
Solution: 4(B+C)=AB+AC
LHS = A (B+C)
R H.S = AB+AC

LHS
LHS=A (B+C)

Ll A0



—1 3] [1+2 2+1}
= X

2 0] [ -3+1 -5+3
-1 3] [3 3

= X

2 0] |2 2

| (-1x3)+(3x-2) (—1><3)+(3><—2)}

(2x3)+(0x-2)  (2x3)+(0x-2)

34+(-6) 3+(-06)
6+0 6+0

3-6 -3-6
6 6

[ -
16 6

R.H.S=AB+AC

[ o2 ] 3] f2
2 0|3 5|2 o1 3
| I +(Bx-3) (-1x2)+(3x-5)
{(le)+(0x—3) (2><+2)+(0><—5)}

(—1x2)+(3x1) (=1x1)+(3x3)
J{ (2x2)+(0x1) (2><1)+(O><3)}

. 240 +4+0
1-9 —2-15] [1 8
= +
2 +4 4 2

10 —17 1 8
= +
2 4 4 2

440 240

_‘—10+1 ~17+8
| 244 1442
_'—9 -9
|6 6

Since LHS=RHS
A (B+C) = AB+AC

Hence proved

[-1+(=3) —2+(—15)}{—2+3 ~1+9

|

(iv) A(B-C)=AB-AC
Solution: A (B—C) = AB-AC
LHS =A(B-0)
RHS =AB-AC
L H.S=A(B-C)

2ol S
[

11

’ -4 —8}

_‘( 1x-1)+(3%-4) (-1x1)+(3%-8)
| @%-1H014)  (2%1)H(0x- 8)}
C[FIH(12) -14(-24)

| 240 2+0 }

112 -1-24

12 2 }

11 -25}

3
2 0]
3
0

2 2
RHS AB-AC

2ol S1a ol s

{( Ix1)+(3x-3) (~1x2)+3x 5)}

(2><1)+(O>< -3) (2x2)+(0x-5)
{ 1x2)+(3x1)

(-1x1)+ (3><3)}

(2x1)+(0x3)

(~1x2)+ (3x—5)}

(2x2)+(0x-5)

1x2)+(3x1) (=1x1)+ (3x3)}

{ (2x2)+( O><1) (2x1)+(0x3)
—1-9 —2-15 243 —1+9
1240 440 }_{4+O 2+o}
10 —17] [1 8
12 4 }{4 2}
—-10-1 -17-8
| 2-4 4—2}
~11 -25
15
Since LH.S=R H.S
A (B-C) =AB-AC, Hence proved.

2><2 O><1

2x1)+( 3)

(-
(
[ (1x1)=(3%3)
K
(-




-1 3
Q.6 For the matrices A:{ },

1
B
4

Verify that

(i) (AB)'=B' A

Solution: (AB)' = B' A'
LHS =(AB)
RH.S =B'A

-1 3] [1 2
oy o s
C(—IxD+(3x-3) (~1x2)+(3x-3)
| (+2x1) +(0x=3) (2><2)+(O><—5)}
—1+(-9) —2+(-15)
Tl 2+0 4+0 }
—1-9 —2-15
|2 4 }
-10 -17

2 4
LHS= (AB)'

[-10 177
12 4

1 3] [-1 2
:[2 —5}_3 o}
C(Ix=D)+(=3x3) (1x2)+(=3x0)
Tl (@2x—1)+(=5x3) (2><2)+(—5><0)}
[ -1+(9) 240
| —2+(-15) 4+O}

2 -2 6
and C =
-5 3 -9

[-1-9 2
215 4

-10 2

-17 4
Since L.H.S=R.H.S
(AB)t — BtAt
Hence proved
LHS=RHS

(i) (BC)=CB'

Solution: (BC)= C'B'
LHS =(BC)
RHS =C'B'
To solve L. H.S

s S5

- (1x=2)+(2x3)

 2+6  6+(-18)
Tler(-15) —18+45}

T4 6-18

615 27}

4 12

o 27}

Taking transpose of BC:-

4 127
(Bc)t{—9 27}

4 -9
LHS=(B C) =
12 27

To solve RH.S =
Taking transpose of matrix C

ot 2 3
6 -9
Taking transpose of matrix B

Bt_l -3
12 -5

Now, multiplying matrices, B' C!

RHS=C!B'= IR M
6 -9/ |2 -5

(2xD+(3x2) (—2x-3)+(3x-5)
{(6><1)+(9><2) (6x-3)+(-9x-5)

(I1x6)+(2xx—9)
| (-3x-2)+(-3x3) (3x06)+(-5x-9)

|

|



246 6+(=15)
O6+(—18) —18+45
4 6-15
6-18 27

4 -9

1227

Hence proved
LHS=RHS




Exercise 1.6

Q.1  Use of matrices, if possible to
solve the following systems of
linear equations.

(i) The matrices inversion method

(i)  The Cramer’s rule

(i) 2x—-2y=4
3x+2y=6
By matrices inversion method

HEHEN
ey T

| A=

3 2

4= (2)(2)-(=2)(3)
|d|=4+6

|4]=10

Then, solution is possible because A is
non-singular matrix.

2 2
AdiA =

-3 2
As we know that
AX =B
X=4"B

X 1 )
— — % AdjAx B
| A

Y
x| 12 24
Ly 10|-3 26

112x4 +2x6
_16—8x4+2x6}
(8+12
_T612+u}
120
" 10|0 }
e
] |7
0
ek
x| [2
y_{o}
x=2,y=0

Solution Set = {(2, 0)}
By Cramer’s rule

5 2
2 2
3 2
-(2)2)(2)6)
~4-(0)

=4+6
=10

4] =

4 =2
6 2

=(4)(2)-(-2)(¢)

=8+12

=20

|Ay’:2 4
3 6

=(2)(6)-(4)(3)
=12-12

X

4

X

| A



0

J/=E

y=0
Solution Set = {(2, 0)}

() 2x+y=3
6x+5y=1
Matrices inversion method

HENEN

=(2)(5)-(1)(6)

=10-6

—4

Solution is possible because A is non-
singular matrix.

I

AdjA =
6 2

AX =B
X=A"B
X = AdiAx B
x| 1 S —1}3
y| 4|6 21
(x| 1[5x3+(-1x1)
v| 4] -6x3+2x1
x| 1]15+(-1)
y| 4|-1842
(x| 1] 14
y| 4|16
- [14

x| |4
vy |16

7
x=—,y=-4
5 y

7
Solution Set = {(5—4)}

By Cramer’s Rule
2 1 3

A = B =
21

| Al=
6 5

=(2)(5)-(1)(6)

=10-6

=4

Solution is possible because A is non-
singular matrix.

31

15
=(3)(5)-(M()
—15-1

- 14

A

¥y

A

X

2 3
6 1
=(2)0)-()(6)
e

7
Solution Set= {[E, —4]}



(i)  4x+2y=8
x—y=-1
By Matrices Inversion Method

MM
e[} T2}

|A|:4 2

3 -1
=(4)(-1)-(2)(3)
= —4-6
=10

Solution is possible because A is non singular
matrix.

ddid - 4
R B

As we know that

§

ISR

]
D;‘D;
S

_ 1 AdiaxB
| 4]

30T
1 [-8+2
T 10| 24+ (_4)}

— 1 __6
- 10| 28

- e oW = X e
L
(e

L3, 1
5’y 5

. 3 14
Solution Set=<| —,—
55

By Cramer’s rule

|A|:4 2

3 -1
=(4)(-1)-(2)(3)
- —4-6
=10

Solution 1is possible because A is non
singular matrix.

8 2
A=

1 -1
=(8)(-1)-(2)(-1)
=-8-(-2)
=6
_ 4]
A
B 6
“10
_3
s

‘AJ:{4 8}
3 -1

=(4)(-1)-(8)(3)
——4-24
- 28

4]

| Al
28
10

_14
7

. 3 14
Solution Set = (——j
55

(iv)  3x-2y=-6
Sx-2y=-10
By Matrices Inversion Method

ﬁ jm {_160_
iy el

y

y




3 2
|A_‘5 2
=(3)(-2)-(-2)(5)
=-6-(-10)
=—6+10
=4

Solution is possible because A is non
singular matrix.

2 2
AdjA =
-5 3

X=4"B
x| 1

= —x AdjAx B
RANES
(x| 1[2 26
v| 4|5 3] -0
x| 1[-2x—6+2x-10
v] 4| -5x-63x-10
(x| 1[12+(-20)
| v] 4]30+(-30)
x| 1[12-20
v| 4]30-30
_x__l -8
v] 4[0
| B

|4
BANRY

4
x| [2
v o
x:—2,y=0

Solution Set = {(—2, O)}

By Cramer’s rule

v

3 -2
5 =2
=(3)(-2)-(-2)(5)
=-6-(-10)

=—6+10
=4

| Al=

Solution is possible because A is non singular
matrix.

|6 -2
10 2
=(-6)(-2)-(-2)(-10)
=+12-(+20)
=12-20
- -8
4l
Y115 —10
=(3)(-10)-(-06)(5)
=-30-(-30)
=-30+30
=0

Ax
X=—

| Al

-8
X =—

4
x=-2
Al

| 4|
_0
4
v=0

Solution Set= {(—2, O)}

(v) 3x—2y=4
—b6x+4y="7
By Matrices Inversion Method

{—36 ﬂ m _m

Solution is not possible because A is
singular matrix.



(vi) 4x+y=9
Bx—y=-5
By Matrices Inversion Method

S ALHS
anly Sl

Al 4 1‘

-3 -1
=(@)E)-(1)(-3)
=—-4+3

.
Solution is possible because|A4|is non
singular
-1 -1
3

As we know that
X=A"'B

AdiA =

:LxAdexB
| Al

= A

y
X
y
x| 1[-9+5 }
y
X
Y

v 1] 27+(-20)
1 14
il

4
x| |-
B 7

-1
x| [4
_y___—7}
x=4,y=-7

Solution Set= {(4 -7 )}
By Cramer’s rule

5 ol

4 1
4=,

=(9)(ED)-()(3)

-5 -1
=(9)(-1)-)(-3)
--9-(-5)
-94+5
—4
el

| A

Solution Set={(4,,-7)}

(vii) 2x-2y=4
—Sx—-2y=-10

By Matrices Inversion Method

{—25 :ﬂm i :—To}

3 -2 X
Let A= X =
3 2

2 o
| A=
5

=(2)(-2)-(-2)(-5)
=—4-(+10)

= —4-10

——14

Solution is possible




. 2 2

Adjid =
5 2

As we know that
X=A'B
SR

=—x AdjAx B
:y: |A|_
x| 1 12 2|4
v| 14| 5 2][-10
x| 1 _—8+(—20)
_y___—14_20+(—20)
‘x‘_ 1 [-8=20
y| -14[20-20
'x'_ 1 [-28
y| —14|0
o —28
x _| 14
BA 0
- 14
x| 2
v |0
x=2y=0

Solution Set= {(20)}
By Cramer’s rule

2 =2 4
S
2 2
=
=@(2-(-2)(-9)
=—4-(+10)
~4-10

— 14
Set is possible

4 2
A:
{40 -2}

=(4)(-2)-(-2)(-10)

=(2)(=10)=(4)(-5)

=-20-(-20)

=20+ 20
0

— Ax

A
28

14
x=2

Solution Set = {(2 O)}

(viii) 3v—4y=4
x+2y=8

By Matrices Inversion Method

A MEN
El

3 -2
Let A= }X:{

A=
=(3)(2)-(=4)()
~6-(-4)

|Al=6+4
=10

Solution 1s possible because A is non

singular matrix.

Adid = 2 4
S I

As we know that
AX =B
X=A"B

X = AdiAx B
| A

1[2x4+4x8
10| —1x+3x38
1/8+32
_E;4+m}
1[40
'_15{20}
40
10
20
10

_x_
:y:
X
:y:
X
:y:
X
e

12 4
S10[-1 3|y

|



B

Solution Set= {(4 2)}
By Cramer’s rule

3 4 4
A= B =
NN
3 4
=]
=(3)(2)-(=4)()
~6-(-4)
=6+4
=10
Solution 1s possible
4 4
A=
|
4 4
8

2
=(4)(2)-(-4)(8)
=8-(-32)

=8+32
=40

|AJ‘{3 4}
1 8

3 4
I 8

=(3)(8)—(4)(1)

=244

=20

_ 4
|4
_40

ST

x=4

|4l

| A
20

yZB

y=2
Solution Set= {(4 2)}

A

X

¥

Y

Q.2 The length of a rectangle is 4 times
it width. The perimeter of the
rectangle is 150cm. Find the
dimensions of the rectangle.

Solution:

Let width of rectangle =x

Length of rectangle =y

According to 1* condition

y=4x
—4x+y=0 —...(1)
According to 2™ condition
2(length + Width)=Perimeter
2(y+x)=150

75

y+Xx Z
x+y=75 —...(11)
—4x+y=0

x+y=75
Changing into matrix form

—4 11 x 0

BRI
X=A"B
(By matrix inversion method)

wrf el
]
~(-4)(1)-()()
o

1 -1
1 4

As we know that
X=A"'R

x|
{ }——xAdexB
y] 4]
_1[ 1 1o
51 4|75

110-75 1
5/ 0-300 |

1 [-75
5| =300




~75
x| | 5
y| | =300

-5
[15
o
x=15,y=60

Width of rectangle = x = 15¢m
Length of rectangle = y = 60cm

By Cramer’s rule

—4 1 0
A: B:
et
-4 1
| A=
11

=) (1))
—4-1

-5
o1
‘75 1
=(0)(1)-(1)(79)
=0-75

=-75

A

X

4 0
1 75
=(=4)(75)-(0)(1)
=0-300

=-300

4]=

¥y

Then
Width of rectangle = x = 15 cm
Length of rectangle =y = 60 cm

Q.3 Two sides of a rectangle differ by
3.5cm. Find the dimension of the
rectangle if its perimeter is 67cm.

Solution:

Suppose Width of rectangle = x

Length of rectangle =y

According to 1% condition

y=x=3.5

—x+y=3.5 —>(1)
According to 2™ condition
2(L+B)=P

2(y+x)=67

X+y=—

X+y=335 — (ii)

Changing into matrix form

BN

(By matrix inversion method)

-1 1 X 3.5
RER! v 335

-1 1
| A=

1 1
=(=1)(1)-(1)(1)
= -1-1
=-2
agia=
il B

As we know that
X=A"'B
X 1
{ }——xAdexB
vy, 4]

1[ 1 135
T2 I}LB.S}

1] 1x35 1x335
2| -1x35 1><33.5}

1 [3.5(-33.5)
—_2_3.5(33_5)}

1 [-30
__2—37}



15
X
MEE
2

37
x=15,y=7=18.5

By Cramer’s rule

[

-1 1
| A=
1 1
=(=D)(1)-(1)(1)
= —1-1
-2
35 1
Al=
335 1
=(3.5)(1)-(1)(33.5)
=35-335
=-30
’A‘_—l 3.5
Y1711 335
=(-1)(33.5)-(3.5)(1)
=-335-35
=-37
Ax
x:_
|A
=30
X=—"
-2
x=135
4,
y:_
|4
7
Y -2
37
=_-=185
Y 2

Width of rectangle =x=15cm
Length of rectangle =y=18.5cm

Q.4  The third angle of an isosceles A
is 16°less than the sum of two
equal angles. Find three angles of
the triangle.

Solution:

Let each equal angles are x and third angle 1s y

According to condition ¥y =2x-16
2x—-y=16 (i)

As we know that

x+x+y=180

2x+y=180 (ii)

2x—-y=16

2x+y=180

Changing into matrix form

e

X=A4"'B

2 1 X 16
2 1 y 180

2 -1
2 1
=2x1—(-1)x2

=2+2
= 4 = 0 (None singular)
A "exist

| A=

x| 1)1 1116
y| 42 2180
_1{1><16+1><18O }

T 4] -2x16+2x180



1[16+180
2| -32+360

[19%
1328
196

4
328

4
X 49
e
x =49
y=82

Cramer Rule

N

2 -1
|Al=
2 1

-)1)-(-))
~2-(2)

=2+2
=4

16 -1
& _LSO 1 }
= (16) (1)~ (-1)(180)

=16+180
=196

2 16
4] {2 180}
=(2)(180)-(16)(2)

=360-32
=328

1* angle = x = 49° Ans
2" angle= x = 49° Ans
3 angle =y= 82° Ans

Q.5 One acute angle of a right
triangle is12° more than twice
the other acute angle. Find the
acute angles of the right triangle.

Solution:

Let one acute angle =x
And other acute angle =y

According to 1% condition N
x=2y+I12
x—2y=12 — (i)
As we know
x+y=90 — (ii)

By matrices inversion method
Changing into matrix form

s H
R HEH

1 1
=(1)(1)-(=2)(1)
“1(2)

=3 (Non singular)
- A exists

Aal'A—12
N B

As we know that
X=A"'Bor

x| 1
{ =—xAdjAx B
v, 14|

1 212
FH
12+180
_—12+9o}

192
78




x| | 3

v] |78
3

x| |64

_y___26}

x=64,y=26

Then
1 angle = x = 64°
2" angle = y = 26°

By Cramer’s rule

s 7]l

N

=()1H)-(=2)()
-1-(-2)
=1+2

=3

12 2
90 1
=(12)(1)-(=2)(%0)

=12+180

X

=192
‘A’:‘l 12‘
90
=(90)-(12)
=90-12

=78
A

X

| A

=26
1* angle = x = 64°
2" angle = y = 26°

Q.6  Two cars that are 600 km apart are
moving towards each other. Their

speeds differ by 6 km per hour and
1
the cars are 123 km apart after45

hours. Find the speed of each car.
Solution:
Suppose speed of 1* car = x
Suppose speed of 2" car =y

According to 1% condition

x—y=6 - (1)
According to 2" condition
Total distance = 600 km
Left distance =123 km
Covered distance = total distance-left
distance
Covered distance = 600-123
=477 km

Total time = 45 hours =or 5 hours

Total Distance Covered
Total Speed= _
Total Time Taken
9 2
X+y= ﬂ =477 +— =477 x—
9 2 9
2
53
x+y= Aﬂ; X 2
x+y=106 —> (i)
X-y=06
x +y=1006

By matrices inversion method



Changing into matrix form

E TM :LSJ

X =A'B, where

I -1 X 6
LetA: ’X: ,B:
11 y 106

:LxAdexB
Ly] A

x| o116
v 2]-1 1][106

116+106.
2| —6+106

1112
~2]100

112
{z
100
2

X 56
M
x=56,y=50

Speed of 1% car = x= S6km/h
Speed of 2™ car = y= 50km/h

By Cramer’s rule

106 1

=(6)(1)=(-1)(106)
=6—(-106)
=6+106
=112

1 6
1 106

=(106)(1)-(6)(1)
~106-6
=100

A=

A

y=50

Then

Speed of 1% car = x = 56km/h
Speed of 2™ car = y = 50km/h


Rectangle


Q.1
(i)

(ii)

(iii)

(iv)

v)

(vi)

(vii)

(viii)

Review Exercise 1

Select the correct answer in each of the following.

The order of matrix[Z 1] is....
(a) 2-by-1
(c) 1-by-1

{«E
0 V2

(a) Zero
(¢) Scalar

}s called ...matrix,

Which is order of a square matrix?
(a) 2-by-2

(c) 2-by-1
2 1
Order of transpose of |0 1 [is...
3 2
(a) 3-by-2
(c) 1-by-3

. {1 2]
Adjoint of is...
0 -1

-1 -2
(a) 0 1}

-1 2
() 0 1

2

Product of [x y]{_l}s...

(a)[2x+y]
(©)[2x—y]

2 6 .
If =0, then x is equal to...
3 x

(2) 9
()6

(b) 1-by-2
(d) 2-by-2

(b) Unit
(d) Singular

(b) 1-by-2
(d) 3-by-2

(b) 2-by-3
(d) 3-by-1

(b)

(d)

(b) [x-2y]
(d)[x + 2y]

(b) -6
(d) -9

-1 -2 1 0 .
If X+ = , then X is equal to...
0 0 1

2 2
@1,




1l

1v

ANSWER KEY

\4

vi vil viil

3-4 0-2

Q.2  Complete the follwoing:
. 0 0] :
(i) is called ... matrix.
.. 10l :
(ii) is called ... matrix.
o 1 2.
(iii))  Additive inverse of {O ]:|IS....
(iv)  In matrix multiplication, in gereral, AB .. BA.
(v) Matrix A+B may be found if order of A and B is...
(vi) A matrix is called ... matrix it number of rows and columns are equal.
ANSWER KEY
Solution: (i)
_ - 2 3 5
a+3 4 3 4
3 1If — then 2A+3B:2{ :|+3{
Q { 6 b—d} {6 2}’ ) o) |2
find a and b. |4 6}+{15 -42}
a+3 4 -3 4 B -6 -
Solution: = |2 0 6 =3
6 bh-1 6 2 | 4+15 612
AR b2 L2o6 o=
a=-3- =2+ =
a=-6 b =3 Ans _|1? ¢ Ans
__4 _3_
2 3 5 4
Q4 If A= B , then Solution: (ii)
1 0 -2 -1 3
find the following. —3A+2B = —3{ } + 2{
(i) 2A+3B 1 0
(i)  34+2B 6 9| [10 -8
(iiiy  —3(A+2B) :__3 o4 o
(iv) %(2A—3B) [ -6+10 —9—8}

5
-2

4
-1

|



4  —17
= Ans

Solution: (iii)
2 3
—3(A+ZB):—3{ +2{
1 0]
2 3] [10 -8]
=-3 +
1 0] |4 -2]
[2+10 3-8
1-4 0-2

12 -5
-3 =2

36 15
= Ans
9 6}

Solution: (iv) %(ZA -3B)

a2l 0l
B 2}{156 _132D
[ 4-15  6-(-12)
22(-6) 0(3>}

11 6+12
_2+6 0+3

—11 18
8 3

—11><2 18><2

T W W W W WM

5 —4
—2 -1

Q.5 Find the value of X, if
2 1 4 -2
+X = .
3 -3 -1 =2
Solution: Given that
2 1 4 -2
+X =
3 -3 -1 -2
4 =21 [2 1]
X = —
-1 -2 3 =3]

4-2 —2-1
)

2 -3
|4 243

2 -3
X = Ans
-4 1
0 1 -3 4
Q6 If 4= ,B= y
2 -3 5 2

then prove that
(i) AB # BA
(i)  A(BC)=(4B)C
Solution: Given that

=l apres

(i) AB = BA
L.H.SZAB:B _13}{_53 _42}
[ox(=3)+1x5 0xd+1x(-2)
C12x(=3)+(=3) x5 2x4+(-3)x(-2)
_| 045 0—2}

615 8+6
:_—21 ;ﬂ - ()
R.H.SZBA:{_; _ﬂB _13}
_{3(0%4(2) S3(1)+4(- )}
15(0)+(=2)(2) 5()+(-2)(=3)
0+8 -3-12
“lo-4 5+6}
:__84 Zﬂ - (ii)

From (1) and (i1) , we get

|



LHS#KHS

AB # BA
Hence proved

(i) A(BC)=(4B)C
Solution:

We cannot solve because matrix C is not
given.

302 2 4
Q7 If A= and B = ,
1 -1 3 -5

then verify that
() (4B) =B4A
i) (4B) =p'4"

Solution: Given that

3 2 2 4
A= and B =
HEETZE

(i) (4B) = B' A’

LRI

:' 3(2)+2(-3)  3(4)+2(-5) }
1(2)+(-1)(=3) 1(4)+(-1)(-5)
:_6—6 12—10}

12+3 445

0 2

s 9}

[2x3+(-3)x2 2(1)+(-3)(-1)
| 4x3+(=5)x2 4(1)+(-5)(-1)
[ 6-6 2+3}
12-10 445

0 5
= > 9} — (ii)
From equal (1) and (i) we get
L.HS=R H.S

(4B) =B'A'

Hence proved

(i) (4B) ' =84
0 2

5 9
=0x9-2x5
=0-10

=—10 (Non singular)
Inverse exists

Aalf(AB){_g5 ﬂ

LHS=(4B)" = 4dj(4B)

|48

19 2
- ~10|-5 0

-]

I
f—
o~
—
S—’

=2(-5)-4x(-3)
=—10+12

= 2 (non singular)
. B exists

|



302
|4 =
1 -1

=3(-1)-2x1
--3-2
= —5 (non singular)
s AT exists
adia=|

A B

at= L g4

14

G0 G S

s PO O

1 {5(1) HA) S+ (3)}
0 3(-)+2(-)  3(2)+2(3)

_1[5+4 10-12
10| -3-2 —6+6

From equation (1) and (i1) we get
LHS=RH.S

(4B) =B'4"

Hence proved


Rectangle


Q.1

Exercise 1.5

Find the determinant of following
matrices.

o
=3)2)-3)(3)

=00
=0

(iv) D= E ﬂ

Solution:

L

To write in determinant form

() y -1 1
1 =

2 0
Solution:

~1 1]
A=
{2 0

To write the determinant form

-1 1
| Al=
2 0

=DH(0)-(2) ()
=0-2
=2

(ii) B:{l 3}
2 -2

Solution:

To write in determinant form
1 3
| B|=
2 2
=M E2)-2)3)

=26
=8

13 2
(iii) C—L 2}

Solution:

o} ]

To write in determinant form

| D

Q.2

(i)

3 2
1 4

() (H —2) (1)
12-2
10

Find which of the following
matrices are singular or non-
singular?

ey

Solution:

3 6
2 4

To write in determinant form

|A|3 6
2 4
4= (3) (4)-(2)(9)
|4]= 1212
4] =0

It is a singular matrix.

(i)

i

Solution:

]

4 1
3 2

To write in determinant form



4 1 Q.3 Find the multiplicative inverse of
| B|= each
3 2
[B]= (4) (2)-)(1) . 13
|Bl=8-3 @ A=,
|B|: S Solution:
It is non-singular matrix. -3
12 0
To write in determinant form
-1 3
7 -9 | Al= ‘
=
(iii) L 5 } 2 0
Solution: |A| - (_1)(0) - (2)(3)
co|7 O |4]=0-6
1305 |4|= —6%=0 (Non-Singular)
To write in determinant form Alexists
7 -9 To write in Adj A
€= 0 -3
3 AdjA = { }
I S
CI=(7)(5)-()(-9)
C|= 35+27 A7 :%qule
|C| = o2 Putting the values
In not equal to zero so u 1 1
It is non-singular matrix. Ox— —B3x—
-1 1 0 -3 —0 -6
S P il B 1
—2x— —lx—
L —6 —6 |
5 -10
@) D [ } o 8
-2 4 A_1: —6 +6
Solution: +2 +1
5 =10
e +6 +6
-2 4 0 1
To write in determinant form _ 2
D= 5 =10 1
= 2 4 3.6
[P]=(5)(4)~(-2)(~10)
|D|=20-20
— I 2
b =0 | (i) B{ }
It 1s singular matrix. -3 -5
Solution:
i
B=
-3 -5
To write in determinant form




1B =( 1)( 5) (-3)(2)

|B|=-5+6
|B|=1# 0 (Non-Singular)
B! exists
-5 2
AdjB =
3 1
51 :
B™ =——xAdjB
| B
Putting the values
1 1
—x—=5 =-x-2
-5 2
BJ"%X{3 '1}_ i 11
-x3  =xI
1 1
-5 2

|2 6
Gii) C —{ ; _9}

Solution:
To write in determinant form

-2 6
=
[= (—2)(—9)—(3)(6)
IC|=18-18
|C|=0 Singular

C' Does not exists.

(iv) D

AW

|
2
1

Solution:
To write in determinant form

13
D=2
1

RN

13
ID|=2 Z:%ﬂ%%xl
1 2
-3
4
4-3
==

|D’ = % # 0(Non Singular)
D! exists
-

4

2
AdiD =
1
1 =
2
D= aaip
D]
By putting the values

2 =

3
4
1

2
3
2
1

5

l

2

4 IfAl—1 2 dB=
Q. =14 and B =

then
Then verify that

3
2



(i) A(AdjA)=(AdjA)A=(detA)]
Solution: A(AdjA)=(AdjA)A=(detA)l

4
| 2
detA=

=1x6 2x4
=6-8
=-2

A@mﬁA):{i
| 6-8 (-2)+2
244

-8+6
-2 0
A (Ad) A){ . _2} 0

e =21 2
MW@A_L4 1ﬂ; 4

(AﬂﬂA{(QXDX4 (6)x2+(-2)x6

(=4)<1+()(4) (4)(2)+1)(6)
:{6—8
—4+4

12-12
—-8+6

-2 0
(AmAy&:{o _2] (i1)

1 0
det A)[=-2
(det A) L J
B 2x1 0x2
| 22x0 1x-2

-2 0
(detA)I:{ 0 _2}

Hence proved
From eq (1), (i1) and (iii)
A(AdjA)=(AdjA)A=(detA)1

(111)

|

(ii) BB'=1=B'B
Solution;: BB'=1=B"'B
To write in determinant form
3 |
|B] =
2 =2

~6-(-2)

=-6+2

= —4 = 0 (None singular)
=B exists.

To write in AdjB

-2 1
-2 3

B! iAa{j

Bl
121
42 3

New

B71




B'B =I

From (i) and (i1)
BB '=I=B'B
Hence proved

Q.5  Determine whether the given
matrices are multiplicative inverses
of each other.

3 5 7 =5
(i) { }and{ }
4 7 4 3
35 7 -5
Solution: and
4 7 4 3
3 5|7 -5
4 7(|-4 3
[21+(-20) -15+15
| 28+(-28) —20+21

1o
101

The given matrices are multiplicative
inverse of each other.

. 1 2 d—32
(ii) 23211’12_1

1 2] 3 2
Solution: and
2 3 2 -1

F
12305 )

{3+4 2+E2q

ot

Given matrices are multiplicative inverse
of each other

Q.6
() (AB) =BA"
Solution: (AB)' =B'A"'

{4 o} ‘41-4}
A= B=
-1 2 1 -1

{4 o‘{—4 —2}
AB =

-1 21 -1
[4x(-4)+0(1) 4x(=2)+0(-1)
_1;—1x(—4)+-2(n -—1x(—2)4—2(—1)}

_146+o —8+0
| 4+2 0 2+4(-2)
—16 -8

6 0
To write in determinant form

-16 -8
48]~
6 0

|AB|=0-(-48)
|4B| =48
To write in Adj (AB)

_ 0 8
A@(AB)z{_6 _MJ
I

AB) ! = % AdiAB
(AB) 4B ij
1 [o 8

=—X
48 | -6 -16
08
|48 48
6 -16
(48 48
o 1
_ 6
1

i 3
Tosolve R H. S
To write in determinant form

4 -2

Bl




pl=4-(-2)
|B|=4+2

|B|= 6

To write in Adj B

-1 2
w

-1 4
Bl = L x AdjB
B
By putting value

-1 2
B1l= l X
6 |-1 -4
To write in determinant form
4 0
| A=
-1 2
| A|=8-(-0)
| A[=8
To write in Adj A

20
1 4

A= adia
| A|

1 [2 0
=—X
8 [1 4
To solve R.H.S
-1 2 2
BilAflzl ><l
6/ -1 —4| 8|1
1 1[-1 202 0
= —X—-_
6 8|-1 —4|1 4
1 [-2+2 0+8
48] -2-4 0-16

1[0 8
486 —16}
0 8
148 48
-6 -16
|48 48
o 1
B 6
S
8 3

0
4

|

Hence proved
LHS=RHS
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Unit 1: Matrices and Determinants

Matrix:
A rectangular array of real numbers enclosed within brackets is said to form matrix.

Rows of a Matrix:
In matrix, the entries presented in horizontal way are called rows.

01 0|>R
e[l 2 8|>R, .
7 1 5|>R,

Columns of a Matrix:
In matrix, all the entries presented in vertical way are called columns of matrix.

010

{1 2 8]

71 5] .
2

Order of a Matrix:
The number of rows and columns in a matrix specifies its order. If a matrix M has m

rows and n columns then M is said to be of order, m—by—n.

0 8 0
1e. |0 4 8 |the order matrixis 3—hy—3
7 15

Equal Matrix’s:
Let A and B be two matrices. Then A is said to be equal to B, and denoted by

A= B, if and only if;
(1)  The order of A = the order of B
(i)  Their corresponding entries are equal.

. 1 3 I 2+1 )
Le. A= { A 2} and B = { } are equal matrices.

4 4-2

Rectangular Matrix:
A matrix M 1s called rectangular if, the number of rows of M is not equal to the

number of columns of M.




a b c
e.g.,B:d o dl

Square Matrix:
A matrix 1s called a square matrix if its number of rows is equal to its number of
columns.

, 2 -1
lLe, A=

Null or Zero Matrix:
A matrix M is called a null or zero matrix if each of its entries is 0.

0 0
eg. .
g 0 0
Transpose of a Matrix:

A matrix obtained by interchanging the rows into columns or columns into rows of a
matrix is called transpose of that matrix.

Negative of a Matrix:
Let A be matrix. Then its negative, —A is obtained by changing the signs of all the
entries of A,

. 1 -2 -1 2
Le If A= ,then— A4 =
3 4 -3 4

Symmetric Matrix:
A square matrix 1s symmetric if it 1s equal to its transpose 1.e., matrix A 1s symmetric

if A'=4.

Skew-Symmetric Matrix:
A square matrix A is said to be skew-symmetric if 4" =—4.

Diagonal Matrix:
A square matrix A is called a diagonal matrix if at least any one of the entries of its
diagonal is not zero and non-diagonal entries must all be zero.

1 0 0
Le. A=0 2 0
0 0 3

Scalar Matrix:
A diagonal matrix is called a scalar matrix, if all the diagonal entries are same and

k 0 0
non-zero. For example | 0 & 0 |where £ 1s a constant = 0, 1
0 0 &

Identity Matrix:
A diagonal matrix is called identity (unit) matrix if all diagonal entries are 1 and it is
denoted by 1.




I 0 O
eg,A=]0 1 O0]isa3-by-3 identity matrix.
0 0 1

Addition of Matrices:
Let A and B be any two matrices with real number entries. The matrices A and B are
conformable for addition, if they have the same order.

Subtraction of Matrices:
If A and B are two matrices of same order then subtraction of matrix B from matrix A
is obtained by subtracting the entries of matrix B from the corresponding entries of
matrix A and it is denoted by A - B .

Multiplication of Matrices:
Two matrices A and B conformable for multiplication, giving product AB if the
number of columns of A is equal to the number of rows of B.

Determinant of a 2-bv-2 Matrix:

b
Let A= F d} be a 2-by-2 square matrix. The determinant of A, denoted by det A or
c
|4 is defined as.
a b| la b
‘A‘:detA:det = =ad—bc=1€R
c d| |c

Singular Matrix:
A square matrix A is called singular if the determinant of A is equal to zero.

1 2
For example, 4= {O O} is a singular matrix, since det 4 =1x0—-0x2=0.

Non-Singular Matrix:
A square matrix A is called non-singular if the determinant of A is not equal to

ZEro.

11
For example A4 = {O 2} 1s non-singular, since det A =1x2-0x1=2=0.

Adjoint of a Matrix:

a
Adjoint of a square matrix A:{
c

b
d} is obtained by interchanging the diagonal

entries and changing the sign of other entries. Adjoint of matrix A is denoted as Adj
A

: : d -b
1.e. Adj A:{ }

—C da



Q.1

(i)

(i)
(iii)
(iv)

v)
(vi)

Q.2

()

Exercise 2.1

Identity which of the following
are rational and irrational
numbers?

\/g Irrational number

Rational number

N o=

Trrational number

[
wh

Rational number

Rational number

i
O |

Irrational number

Convert the following fractions
into decimal fractions.

17
25

Solution: H
25

0.68

25& 170

—150
200
—-200

0

ﬂ =0.68 Ans
25

. 19

ii —

(i) p

Solution: E
4

4.75

4519.000

16

30

28

20

20

0
19
T4
=475 Ans

57
(iii) 3

Solution: %

7.125
8) 57
56
10

8
20
16
40
40
0

57

8
=7.125 Ans

. 205
v —_—
(v) =2

Solution: &

11.388

18i205.000

25



18

70
54

160
_144

160
_144

16

208

18
=11.3888
=11.3889 Ans

v 2

5
Solution: g

625

SiS.OOO

48

20
-16
40

-40

0

I ool wn

0.625 Ans

.25
\4! —
V) <2

25
Solution: —
38

0.65789...

38j 250

—228

220
—-190

300
—266

340
-304

360
—342

18

25
38
=0.65789 Ans

Q.3  Which of the following statements are true and which are false?

. 2. o
(i) — is an irrational number.
(ii) 7 1s an irrational number.
(iii) 5 is a terminating fraction.
. 3. o :
(iv) 2 s a terminating fraction.
4. : :
(v) —1s a recurring fraction.

n

False
True

False

True

False



Q.4

Represent the following numbers on the number line.

i -
(1) :
12 3
3 3 3
Z | | | |
o~ | | I | |
-1 0
2
_Ans.
D
. 4
11 —_
(i) 5
4
5
Z N
< | | Trrrr] | T |
-3 -2 -1 0 | 2 3
3
il 1—
(iii) 1
2
4
T
< } i } -+ i
-3 -2 -1 0 1 2 3
5
iv -2—
(iv) 2
52
8
T
B e L L e S o
-3 -2 -1 0 | 2 3
3
A 2—
(v) 1
53
4
T
i } i } { HH—



vi) V5

By Pythagoras theorem

(Hypoteneus)2 = (Base)2 + (Perpencicular)2

(0B) =(2) +(1)

(5Ef:4+1

(EET::S

Taking square root on both sides
(0B) =5

OB=\5

Q.5 Give a rational number between

3
—andé
4 9

Solution:
Required No between

3
— andi
4 9

'3 5
= —+—}+2
4 9
27
+2o}+2
36
47
| 36
47 1

= _X_

36 2
= — Ans

\B
oA

1 Js5
I | l » [
| 7 | =
A I3
NC—

Q.6 Express the following recurring
decimals as the rational number

L where p.q are integer

q
andg=#0.

(i) 05

Solution:
x=05
x=0.555...
10xx=10x0.555...
10x =5.555..
10x=5+0.555...
10x=5+x
10x—x=35



(i) 013

Solutions:
Suppose
x=013
x=0.131313...
100" x=100x1.131313...
100x =13.1313...
100x=13+0.1313...
100x=13+x
100x—x=13
99x =13

13
X=—

(iii))  0.67
Solutions:
Suppose
x=0.67
x=0.676767...
100xx =100x0.676767 ...
100x = 67.6767...
100x =67+0.6767...
100x =67+ x
100x — x =67
99x =67

67
X=—



Exercise 2.2

Q.1  Identify the property used in the following.

(i) atb=b+a Commutative Property w.r.7 addition
(i) (ab)c =a(bc) Associative Property w.r.7 multiplication
(i) 7x1=7 Multiplicative Identity
(iv) x>yorx=yorx<y Trichotomy
(v) ab = ba Commutative w.r.7 multiplication
(vij a+c=b+c=a+b Cancellation Property of addition
(vii)  5+(-5)=0 Additive Inverse
1 e
(viii) 7x - =1 Multiplicative inverse
(ix) a>b=ac>bc(c>0) Multiplicative property

Q.2  Fill in the following blanks by stating the properties of real numbers used.

3x+3 ( y- x)

=3x+3y—3x,... Distributive property
=3x—-3x+3y,... Commutative
=0+3y,...  Additive Inverse
=3y,... Additive identity

Q.3  Give the name of property used in the following.

(i) V24+0=424 Additive Identity
(i) B P U P (5)+ _2\7 Distributive Propert
3 2 3 3112 perty
(iii) 7+(-7)=0 Additive Inverse
(iv) J343 is a real number. Closure property w.r.t x.

(v) {— g} {— %} =1 Multiplicative Inverse.



Exercise 2.3

Q.1  Write each radical expression in exponential notation and each exponential
expression in radical notation. Do not simplify.

(i) J—64
1
=(-64)3
3
(i) 2°
5 23
1
(iii) -73
37
_Z
(iv) »y°
= 3 y72

Q.2 Tell whether the following statements are true or false?

(i) 55 =45 False
2

(i) 2°=34 True

(i) 49 =47 False

(iv) Ux7 =x False

Q.3  Simplify the following radical expression.

i Y125

Solution:

=3/—125
—=3/—5x—5%x-5



(i) Y32

Solutions:
-32
=2x2x2x2x2
=32 x2
~ 2 <2

= 2(‘/5 Ans

3

iii 5[—
(i) 1/3 3
Solution:

NE)

(iv) 3-—

Solution:




Exercise 2.4

Q.1 Use laws of exponents

simplify.
2o
) (243)3(32)s
(196)"
2
Solution: (243) (3?) 5

i/3><3><3><3><3><3><3><3><3><3

B 7
333 33 x 3% x3

7
BB

to

7

:3><3><3><i/§

:7 Ans

2733

(ii) (2){5 y ) (—8)(3 y’ )
Solution: (2x°y*)(-8x7)?)
_ _16x573y74+2

=—16x*y "
_—lox

2

Y

Ans

2. 473
Xy z
(iii) { —— O}

x'y'z

4.-3 o

2 4773
Solution: {u}

_ [x7274y71+327470 ]’3
(

(81)".37-(3)"" (243)
o0

(3 33
()

34m 35 _ 34n 3145
R
373 =373t
- 33

Solution:




3"3%(3-1)
= 341 33
— 34}17411.3473‘ (2)
=3"3'2
=1x3x2
=6 Ans

Q.2  Show that

a+b b+c cta
xa xb xc 1
| X=| =]
X X X

Proof:
LH.S

xa a+b xb b+e xc cta
ERERE
_ (xaﬁb )a+b < (xbic )b+c < (xcia )c+a
_ e aan)  (belpre) | [e-a)era)

ai-p? »2_g?

=X X X x X©
N
= xo

=1

1=R.HS Ans

Q.3  Simplify

1 1
25><(3Z); ><(2><2><3><5);

(2><2><3><3><5);><(22);><(32);
1 11

2;>><3(22)2><32><52

B 1 ! 1 21
(22)2 ><(32)2 ><(5)5 x2 3 x3?
1 1 1
| 23x3x2x32x5?
- 1 2 1

2%3x52%x2 3x32

1
=23x2" %21 %2

Ll

+2 1

_ 3 e 3%}2/%7? v 5/13/75{

-1

1

-1

3 x3'x32x3"x32 x52x52



(i) 5 +(52)3
Solution: 5> +(52)3

(iv)  (¥) +x".x20
Solution: (x3 )2 +x7 x#0

6 9
=X +X
6-9

=X

-3
=X



Exercise 2.5

Q.1 Evaluate

(i) i’
Solution:
7
=i

6 -
=11

(ii) i°
Solution: ;™
_ (l2 )25
_ (_1)25

=—1 Ans

(iii) "
Solution:
.12

i) ()

Solution:

© (=)

Solution:
(i)
=
=—i"i

= (7 )22.1'
=—(-1) i
=(1) ()

—i Ans

(vi) i’

Solution: /%’

Q.2  Write the conjugate of
following numbers.

(i) 2+3i
=2-3i
(ii) 3-5i
=3+ 5i
(i) -
=i
(iv) 3+4
=-3-4i
(v) —4—1i
=—4+i
(vi) -3
=—i-3

the

Q.3 Write the real and imaginary

part of the following numbers.

(i) 1+17
Real =1
Imaginary = 1
(i) —1+2i
Real = -1

Imaginary =2



amy -3 +2
Real =2
Imaginary = - 3
(iv) —2-2i
Real = -2
Imaginary = - 2
v) —3i
Real =0
Imaginary = - 3
(vi) 2+0i
Real =2
Imaginary = 0

Q.4 Find the value of x and y if
x+iy+1=4-3i
Solution: Given that
x+iy+1=4-3i
x+iy=4-3i—-1
X+iy=3-3i
x=3 y=-3
x=3,y=-3 Ans



Exercise 2.6

Q.1 TIdentify the following statement as true or false.

(i) 3J-3=3 False

i) P =-i False

(i) " =-1 True

(iv)  Complex conjugate of (—61’ +i2) is (—1+6i) True

(v)  Difference of a complex number z =a+bi and its conjugate is a real number. False
(vi) If(a-1)—(b+3)i=5+8i, then =6 andh=—11. True

(vii)  Product of a complex number and its conjugate is always a non-negative real number.

True

Q.2  Express the each complex
number in the standard form
a+bi,where a and b are real
number.

(i) (2+31)+(7-2i)

Solution:
=24+3i+7+2i
=2+7+3i-2i
=9+7 Ans

()  2(5+4i)-3(7+4)

Solution: 2(5+4i)—3(7+4i)
=10+8i—21—-12i
=10-21+8i —12i
=—11-4i Ans

(i)  (-3+5i)—(4+9)

Solution: (-3 +5i)—(4+9i)
= 435140
=3-4-5-9;
=—1-147/ Ans

(iv) 277 +6i° +3i"° —6i"” + 4i7

Solution: 2/* +6i° +3i' —6i" + 4%

= 2(=1) + 6i%.i + 3(i%)8 — 6(i%)°.i + 4(i%)"%.,

= 24+6(-1)i+3(-1) —6(-1).i+4(-1)"i
=—2-6i+3-6(—1)i+4(+1)i

:1—;5{+;51/+41‘

=1+4i Ans

Q.3  Simplify and write your answer
in the form a + bi

(i)  (-743i)(-3+2i)

Solution: (-7+3i)(-3 +2i)
=—7(-3+2i)+3i(-3+2i)
=21-14i —9i+ 61
=21-23i+6(-1)
=21-23i-6
=21-6-23i
=15-23i Ans

@ ()



Solution: (2— \/Z)(3 - \/1)
(2 1)(3- V)
o 7o)
=(2-2i)(3-2i)

=2(3-21)-2i(3-2i)
=6—4i—6i +4i°
=6-10i +4(-1)
=6-10i—4

=2-10/ Ans

(i) (qg—yf

Solution: (\/g — 31')2
=(V5) +(3i) ~2(<5)(31)
~ 519 —6/5i
=5+9(~1)-6v/5i

—5-9_6/5i
= —4—6\/51' Ans

(iv) (2—30(3—2ﬂ

Solution: (2 - 31')(3 - 21')
=(2-3i)(3+2i)
=2(3+2i)-3i(3+2i)
=6+4i —9i —6i°
=6-5i-6(-1)
=6-5i+6
=6+6—5i
=12-5/ Ans

Q.4  Simplify and write your answer
in the form a+bi.

2
1+7

(i)

-2
Solution: —
I+

2 1

1+7i 1-i
_ 2(1-i)
ROEG)
_—2+2i
I
L 2+2
C1-(-1)
242
11
_2+20
2

2 2

2 2
=—1+ Ans

2431
4—q
243§

(i)

Solution:

4—i
2430 4+i

T 4—i 4+
_(2+3i)(4+i)
(4) =()

_ 2(4+1)+3i(4+10)

16—(-1)
| 842i+12i+3i*
16+1
C8+4i+3(-1)
IRV
_ 8+14i-3
17
 8-3+14i
17
 S+14i
17

:i+ﬂi Ans
17 17

9—-7i
3+i

(iii)




9—7i
3+i
9-7i 3—i
= X —
3+7 3—i
_(0-7)(3-1)
(3) -()
_9(3-1)-7i(3-1)
9 ()
27-9i-21i+7i*
B 9+1
27-30i+7(-1)
10
_27-30i-7
10
_27-7-30i
B 10
2030
10
_20_30i
10 10
=2-3/ Ans

Solution:

2—61’_4+z’
3+7  3+i
2—61‘_4+i

347 3+i
 2-6i—(4+1)
B 3+1i
:2-6i-4-z‘

3+
2-4-6i-i

3+i
2=
3+1

-2-T7i 3-i
= X

3417 3—1i
-2-7i 3-i
= X

341 3—1i

:—2(3—1')—71'(3—1')

(iv)

Solution:

(3) - ()
_ —6+2i—21i+7i"

o-(-1)

—6-19i+7(-1)
- 9+1
—6-19i—17
10
 —6-7-19i
10
-13-19i
10

C—13 19

————— Ans

1010

1+i
=]

. 147 |
Solution: | —
—i

1

(2+3i)(1-1)

, 1
Solution: (2+31') (1—1')
1
2(1-i)+3i(1-i)
1
T 2-2i+3i-30

(vi)




_ 1 (a) z=2—i
2+i—-3(-1) (b) z+z=(2+i)+(2-1)
= ¥ :2+/+2—/
2+i+3 549
_ . =4
R () z—z=(2+i)—(2-1)
:E :Z+i—Z+i
I 5-i =i+
5 -y
1(5_1) (d) ZZ:(2+Z)(2—I)
() -y =(2) (1)
o 5—i =4’
- 25-(-1) =4-(-1)
_ i =4+1
2541 =5 Ans
=i
26
5 i
"2 260 .
iy =i
11
Solution: z:i
Q.5 Calculate 1—1 _
(a)z(b)z+z(c)z—z(d)zz for Z:?x?
. —1 +1
each of the following. ) 1(1 +i)+z'(1 +1’)
 (1=)(1+4)
i L :1+i+i+(—1)
== 2 N2
Solution: z = —i (1) - (@)
(a) JE— :1+21+(—])
(b) z+z=—i+i 1-(~1)
T _,1/+2z'—,1/
() 2=z =(=i)=(/) T
-2 Z
@ z2=(-1)() 7
=’ =i
- () 2=
=1 Ans (@) z=—
(b) z+z:i+(—i)
A
(i) z=2+i -
Solution: z=2+i (¢) z—z=i—(-i)
z+2i =741



(iv)

Solution: z =

43

244
4-3j
2+4i

z

4-3i 2-4i
= X

zZ =
244 2-4i

CA(2-4i)-3i(2-40)
(24 (2-4)

816/ —6i +12i°

(2) (4

8-22i+12(-1)

)2

416"
8-22i-12
4-16(-1)
8-12-22i
T
_—4-22i
20

7 l=—-
10 10 10

(d) zEz[—l—Ei][—lJrﬂij
5 10 5 10

1Y (11
= —=| —| —i

5 10
121,
25 100
:L_E _1)
25 100

1 121
e —
25 100
44121

100
125

" 100
=— Ans

Q.6 If z=2+3/ and show that.

(i) ztw=z+w

Solution: z+w=z+w
z+w=2+3i+5-4i
=2+5+3i—4i
=7-i
L.HS =z+w
=7 i
=T7+i ()
R.H.S =z+w
=(2+3i)+(5-4i)
=2-3i+5+4i
"D S 7240 A4




=T7+i

(i)
From (i) and (i1) we get
L HS=RH.S
ZAW=z W
Hence proved

(ii) I—-W=Z—W

Solution: z—w=zZ —w
z—w=(2+3i)-(5-4i)
=2+4+3i—5+4i
=2-5+3i+4i
=-3+7i
LHS=z—w
=-3+7i
=-3-7i

RHS=z-w

=(2+3i)~(5-4)
=2+3i —(5+4i)
=2-3i-5-4i
=-3-7i

From (1) and (i1) we get

L HS=RH.S

ZI-W=z—-W

Hence proved

(i) zw=zw

Solutions: zw =z i
zw =(2+3i)(5+ 4i)
=2(5-4i)+3i(5-4i)
=10-8i +15i —12i*
=10+7i-12(-1)
=10+7i+12
=22+7i
L.H.S =zw

=22+7i
=22 7i
R.H.S = zw

:(2+3Q(5—4O

()

=(2-3i)(5+4i)
=2(5+4i)-3i(5+4i)
—10+8i —15i —12i*
=10-7i-12(-1)
=10-7i+12
=22-7i

From (1) and (11) we get

L H.S=RH.S

W= zw

Hence proved

(iv) {5}:§3“mae¢o
w w

Solutions: {i} =

w
z_ 2+3i><5+4i
W S—4i 5+4i
2(5+4i)+3i(5+4i)
o (5-4i)(5+4i)
_10+8i+15i+12i°
() ()
10+23i+12(-1)
S 25-168
10+23i—12
1042312

25+16
2423

41

2

=27 ()




2-3i
544
_2-3i 5-di

S+4i 5—4i
2(5-4i)-3i(5-4)
o (5+4i)(5-4)
_10-8i—15i+12i*
() - (4)
10-23i +12(-1)
2516/
10-23i +12(-1)
o 25-16(-1)
10-23i-12
25416
223
41

-2 23, .
= —— (i

41 41 )
From (1) and (i1) we get
L.HS=RH.S

Hence Proved

v) %(z+2) is the real part of z.

&mHan%@4E)
::%“2+3a+(2+3g}
::%U2+y)42—30]
:%[2+}{+2—%]
:%p+2]

S

=2=Re(z)

1 -\ .
E(Z +z) is the real part of

z.Ans

. 1 -\ . . .
(vi) E(z - z) is the imaginary part of
Z L]
. 1 -
Solution: — (z - z)
2

b | —
—
N
|
N
N —
[l

:Kz+30—(ii§a]
(2+3i)-(2-30) ]
:Z+y—2+y]
3%1-]

Il

1
=3i
= Imaginary (z)

%(z —E) is the imaginary part of z. Ans

Q.7  Solve the following equations for
real x and y.

(i)  (2-3i)(x+yi)=4+i
Solution: (2-3i)(x+ yi)=4+1i
4+

2-3i

4+i ><2+31‘
2-3i 2+43i
 A(2+31)+i(2+30)
(2-30)(2+30)
B+ 12i 420431
-0
8+14i+3(-1)

o 4-97
_8+14i-3

_ 8-3+414i
419

X+ yi =

X+ yi=




(ii)

13
X+ yi= —+Ei
13
RERNISCW
13 13

(3-2i)(x+yi)=2(x—2yi)+2i -1

Solution:

(3—2i)(x+yi)=2(x—2yi)+2i -1

3(x+ yi)—2i(x+yl'):2x—4yi+2i—l
3x+3yi—2xi—2yi° =(2x-1)+i(2—-4y)
3x+(3x—2x)i—2y(-1)=(2x-1)+i(2-4y)
3x+(3y-2x)i+2y=(2x-1)+i(2-4)
(3x+2y)+(3y—2x)i=(2x-1)+(2-4y)i

Comparing the real and imaginary parts.

3x+2y=2x-1
3y—2x=2-4y
3x—2x+2y=-1
3y—2x=2-4y
x+2y=-1

2

2x+3y+4y=2
2x+7y=2

xX+2y=-1 (1)
—2x+Ty=12 (11)
Multiply equation (1) with (2)
2(x+2y)=-1x2
2x+4y=-2 (111)
28 +4y = A2

A5 +7y=%

(iii)

Putting y =0 in equation (i)
x+2y=-1

x+2(0)=-1

x+0=-1

x=-1+0

x=-1 Ans

(3+41’)2 —2(x—yz'):x+yl'

Solution: (3 +41’)2 “2(x—yi)=x+yi

(3+41i)2 —2(x—yi)=x+yi

O+ 24i +16i° —2x+2yi =x+ yi
9+24i +16(-1)—2x+2yi = x + i
9+24i —16—-2x+2yi =x+yi
9+24i—16—-2x=x+2yi—yi=0
9+24i—16-3x+yi =0
3x+yi=-9-24i+16
3x+yi=16-9-24i

—3x+yi=7-24i

Comparing the real and imaginary parts.






Review Exercise 2

Q.1 Multiple choice questions. Choose the correct answer.

(i) (27x_1) %
() - ; (b) J;“_
32 \/x_3
(© =3 (d) =
(ii) Write {/x in the exponential form
(a) x (b) ¥’
(c) X7 (d) x2
(iii)  Write 42 with radical sing
(a) Y4° (b) /4
() /4 (d) /4°
(iv)  In 335 the radicand is;
()3 ) 5
(c) 35 (d) None
25 7% B
(v) [E} =
5 4
(a) n (b) 3
5 4
(c) 2 (d) 3
(vi)  The conjugate of 5+ 4i is
(a) -5+4i (b) —5-4i
(c) 5—4i (d) 5+4i

(vii) The value of 7’ is;
(a) 1 (b) -1
(c) 1 (d)



(vin)

(ix)

(%)

(xi)

(xii)

(xiii)

(xiv)

(xv)

rvery real number is
(a) Positive integer (b) A rational number
(¢) A negative integer (d) A complex number

Real point of 2ab (i+i2) is

(a) 2ab (b) —2ab
(c) 2abi (d) —2abi
Imaginary part of —i(3i+2) is

(a) 2 (b) 2
(c)3 (d)-3

Which of the following sets have the closure property w.r.t addition

(a) {0} (b) {0,1}
(©) {01} (d) {1, \/5%}

Name the property of real number used in {ﬁ} x1= —g
(a) Additive identity (b) Additive inverse
(c) Multiplicative identity (d) Multiplicative inverse

If x,y,ze R,z<0, then x < y => .
(a) xz<)yz (b) xz > yz
(¢c) x2=)z (d) None of these

IF a,be € R, onlyoneof a=5 or a<b or a>b hold is called
(a) Trichotomy property (b) Transitive property
(¢) Additive property (d) Multiplicative property

A non-terminating, non-recurring decimal represents ...
(a) A natural number (b) A rational number
(¢) An irrational number (d) A prime number

ANSWER KEY




Q.2 1rue or False? Identity

(i) Division 1s not an associative operation. True

(i)  Every whole number is a natural number. False

(iii)  Multiplicative inverse of 0.02 is 50. True

(iv) 7z 1srational number. False

(v)  Every integer is a rational number. True

(vi)  Subtraction is a commutative operation. False

(vii)  Every real number is a rational number. False

(viii) Decimal representation of a rational number is either terminating or recurring. True

(ix) 1_§:1+§ True

Q.3  Simplify the following

1
3.4.5 s
X'y'z
(i) Ysly it {W} =xyz" Ans
Solution:
_ (34y12x—8)4
oL gt et 2
=3 %y Ay A i) 3256742 )5
=3y 6255 yz
Y81y x™ = 332 Ans Solution: 2
v xty )
2
(ii) 25x"" " [y s
Solution: = W}
_ 107, 8m -
=25x"y - %
1 y4
— (52x10ny8m )5 = _W}
2k et L sl PRERN 1
=5 2x Z.y 7 B 2 Fxz ?
0 8m _ 2 50 dm e )
25x7 Y7 =5x7" .y Ans 575 Sy
2?xz*
~ s
55 % x! ><y2
1
3.4.5 s 2
(iii) {L} -
s 555 xxty?
Solution: 4o
z
:(x3+2 4+1 sfs); i
Y 55 % x* vV
_{.5.5.10Y5 9
—(x rE )5 32x Cytz ) 4z°
gl gl et P— = g Ans




(216)3 x (25)%

Q.4  Simplify -
(0.04) 2

(216)§ x (25);

Solution: -
(0.04) 2

[l
‘i\
—
(@)
TN w
oy [SERS]
S| =
O‘ X
AN S ——
| wh
2| w 2
N
(3

(@)}
o

X

N

SRS

VR
—_—
=
S

S

(o)}
2

X

wn

—
L
(3]
e
1| W

(@)
2

X

U

[l
mlgmlan’
(S ] 3] L"J

I
TN
S

[

| O

| N
~—
T,
X
-

>
Z

I
| O\ N

a a
Solution:

(@) )
Cs(ar)

g\P-pra) ylariarr)
T g i)

o (2] (2] sy

21 2m 2n
Q°6 Simplify ( C.ll'er j( am+n j( an+2 }
a a a

Solution:

=d
I-m _m—-n _ n-I

=d d d

21-I-m  2m—m—n ,  2n—-n-n
2] a

I-m+m—n+n—I

=d
:ao

2] 2m 2n
( aZ’er j( am+n J( an+2} :1 Ans
o a a
a a” a”
Q.7 Simplify §j— x3— x3/—
a a a

Solution:

3 I-m 3 -n 3 -1
=la" " a" " a

1 1 1
— (alfm)3 ><(amfn 3 X(Clnil)S

I-m m-n n—1
3

xda 3 xa?3
.

n n-l
33 3
=d

I-m+m—ntn—I
=d 3

0
= a3

0
=d

I m n

a a a
‘3/_m>< ﬂ - X ‘3, . =1 Ans

a a a




Unit 2: Real and Complex Numbers

Natural Numbers:
The numbers 1,2,3,... which we use for counting certain objects are called natural

numbers or positive integers. The set natural numbers is denoted by N.
ie. N=1{1,23,.}

Whole Numbers:
If we include 0 in the set of natural number, the resulting set is the set of whole
numbers, denoted by W,

e W ={01,23}

Integers:
The set of integers consist of positive integers, 0 and negative integers and is denoted

byZie Z{.,-3,-2,-10,1,2,3,..}

Rational Numbers:

All numbers of the form £ where p,q are integers and ¢ is not zero are called
q
rational numbers. The set of rational numbers is denoted by Q,

1e. Q:{§|p,qu/\q¢Oj(qu):1}

Irrational Numbers:
The numbers which cannot be expressed as quotient of integers are called irrational
numbers. The set of irrational numbers is denoted by O’

ie. Q’:{x|x¢£,p,q62/\q¢0}
q

The union of the set of rational numbers and irrational numbers is known as the set of
real numbers. It 1s denoted by R,

ie. R=0U(

Types of Rational Numbers:

(i) Terminating Decimal Fractions
The decimal fraction in which there are finite number of digits in its decimal part is

called a terminating decimal fraction. For example % =0.4 and % =0.375.



(i) Recurring and Non-terminating Decimal Fractions:
The decimal fraction (non-terminating) in which some digits are repeated again and
again in the same order in its decimal part is called recurring decimal fraction.

For example % =0.2222.. . and % =0.363636...

Concept of Radicals and Radicands:

In the radical %/a , the symbol J is called the radical sign, # 1s called the index of
the radical and the real number & under the radical sign is called the radicand or base.

Base and Exponent:
In the exponential notation of (read as « to the nth power) we call ‘a’ as the base and
‘n’ as the exponent or the power t which the base 1s raised.

Definition of a Complex Number:

A number of the form z = a+ bi where a and b are real numbers and ;i —+/—1, 1s called
a complex number and 1s represented by z1.e., z=a+ib

Conjugate of a Complex Number:
If we change i to —/in z =a+ bi, we obtain another complex number a - bi called the

complex conjugate of z and is denoted by Z (read z bar).




Exercise 3.1

Q.1  Express each of the following numbers in scientific notations.

(i) 5700
=57x10° Ans
(i) 49,800,000
=498x10" Ans
(iii) 96000000

=9.6x10" Ans
(iv) 4169

=4.169x10° Ans
(v) 83000

=8.3x10" Ans

(vi)  0.00643
=6.43x107 Ans
(vii)  0.0074
=74x107 Ans
(viii) 60,000,000

=6x10" Ans
(ix)  0.00000000395

=3.95x10" Ans
275000

0.0025
2.75%10°

- 25%x10°

(x)

Q.2  Express the following number in ordinary notation.

(i) 6x107"
=0.0006 Ans
(ii) 5.06x10"
= 50600000000 Ans

(iii)  9.018x10°
=0.000009018 Ans
(iv)  7.865x10°
= 786500000 Ans



Exercise 3.2

Q.1  Find the common logarithms of
each of the following numbers.

(i) 23292

Solution: 232.92
Suppose x =232.92
Taking log
logx =log232.92
Ch=2
Mantissa = 0.3672
logx =23672 Ans

(ii) 29.326

Solution: 29326
Suppose x =29.326
Taking log
log x =10g 29326
Ch=1
Mantissa = 0.4672
logx =1.4672 Ans

(iii) 0.00032
Solution: 0.00032

Suppose x =0.00032

Taking log

log x =10g 0.00032
Ch=4

Mantissa = 0.5051
logx = 4.5051 Ans

(iv) 03206

Solution: 0.3206
Suppose x =0.3206
Taking log:
log x =1log 0.3206
Ch=1
Mantissa = 0.5059
logx = 1.5059 Ans

Q.2

(i)

(ii)
(iii)
(iv)

If log 31.09=14926, find the

value of the following.
If

log 31.09=1.4926

Then
log3.109 =0.4926

log310.9=2.4926
1og 0.003109 = 3.4926
0.3109 =1.4926

Solution:

(i)

(i)

(iii)

(iv)

Q.3

()

log3.109

Characteristics = 0
Mantissa = 0.4926
log3.109 =0.4926 Ans

log310.9

Characteristics = 2
Mantissa =0.4926
log310.9 =2.4926 Ans

log0.003109

Characteristics = 3
Mantissa = 0.4926

log0.003109 = 3.4926 Ans
log0.3109

Characteristics = 1
Mantissa = 0.4926

log0.3109 =1.4926 Ans

Find the numbers
common logarithms are

3.5621

Solution:

(ii)

logx =3.5621

whose

Ch=3(If ch 1s positive, then plus for

reference point)
Mantissa = 0.5621

x =antilog3.5621
Xx=3649.0 Ans

1.7427

Solution:

log x = 1.7427

Ch

[l
—_1



Iviantissa = 0.7427
x = antilog 1.7427
x=0.5530 Ans

Q.4 What replacement for
unknown in each of the following
will make the true statements?

(i) log,81=L
Solution: log,81=L
Writing in exponential form.
3" =81
3L — 34
"> Bases are equal so
L =4 Ans

(ii) log, 6=0.5
Solution: log, 6=10.5

610.5:6
1
a’==o6

\/a_:6 Taking square on both

sides
2

(@) =(o)

a=36 Ans

(iii) log,n=2
Write in exponential form

57 =n
25=n
Or n=25Ans

(iv) 10" =40
Solution: 10" =40

Changing into logarithmic form

P =log,, 40
=log40
=1.6021 Ans

Q.5
(i)

Evaluate,

1

log, —
52708

1
Solution: log, —
g, D

|
Suppose log, — =x

(ii)

128
Writing in exponential form.
.
128
.1
2 :?
2x — 277

. Bases are equal so

x=-7 Ans

log 512 to the base 22

Solution: log%6 512=x

Q.6

(i)

Writing in exponential form

(2v2 ) ~512
(21_2% j =2’
SR

3
22" =2’
. Bases are equal so
Ex:9
2
9x2
X =
3
1/8/6
X = 7
x =06 Ans

Find the value of x from the
following statements.

log, x=5

Solution: log, x =5

Write in exponential form.
2’ =x
32=x Ans



()

10g,, 9=x

Solution: log,, 9 = x

(iii)

Writing in the exponential form.
81" =9

X
log,, 8= 5

X

Solution: log,, 8 = 5

(iv)

Writing in exponential form.

64> =8

log 64 =2

Solution: log, 64 =2

v)

Writing in exponential form
X =64

xfl — 82
x=8 Ans
log, x =4
Solution: log, x =4
3t =x
8l=ux

Or x =81 Ans



Exercise 3.3

Q.1  Write the following into sum or

difference log (A4 x B)

(i) log (A X B)
Solution: log(4xB)
log Ax B=logA+logB Ans

.. I :
(ii) 0g—30'5

15.2
Solution: log——

305
152
logc——=10e¢15.2-10¢30.5 Ans
g30.5 g s

i) log 22
8
Solution: log 215
log ZISXS =log(21x5)-1log8

=log21+og5—log8 Ans

7

iv log 3|—

(iv) g1/15
) /7
Solution: log 3|—
15

= %(log7—log15)

1 1
=—log7——logl5 Ans
3 g 3 g

1

(22)°

(v) log 5

1

(22

Solution: log 5

1

22)3 !
log( ) =log22% —log5’

53

= %log 22-3log5S Ans

. 25x97
(vi) log 9
Solution: log 25x97
29
log 2547 _ log(25x47)—1og29
=log25+1log47 —1og29 Ans
Q.2  Express

logx—210gx+3log(x+1)—log(x2 —l)as

a single logarithm.
Solution:

logx—210g)c+3log(x+l)—log()c2 —1)
= log x—log x* + log (x+1)3 —log(x2 —1)

=log| — |+1o
g xzj g—

=log| —x~——

~log x(x2+1)3)J

=log

=log

x(x—l)



Q.o

(ii)

(iii)

(iv)

Q.4
(i)

write the following in the form
of a single logarithm.

log21+1log5
Solution: log21+log5

=log (21 X 5) Ans

log25—-2log3

Solution: log25—2log3
=log25—2log3
=log25—1log3’

25
= 10g3—2 Ans

2logx—3logy
Solution: 2logx—3logy
=2logx—3logy
—logx* —log y’

2
= logx—3 Ans

log5+1log6—log?2

Solution: log5 +log6—log?2
=log5+log6—log2

= 10g(5><6)—10g2

= log% Ans

Calculate the following.

log, 2xlog, 81
Solution: log, 2xlog, 81

_log7 log8l
~ log3 log/z/

 log81
log3

(ii)

Q.5

(i)

(ii)

By putting the value of log2 and log3

(iii)

log,xlog, 25
Solution; log,xlog, 25

_LOgG(XlogZS
~ log5 Log”f

log25
log5

_log 5°

- log5
21logs
IoxS

=2 Ans

If log2=03010,log3=04771
and log5=0.6990, then find the

values of the following.

log32
=log?2’

*+ using 3" law of logarithm

=5log?2

By putting the value of log 2
=5(0.3010)

=1.5050 Ans

log 24
Solution: log 24

=log (23 X 3)

=log2’ +log3
=3log2+log3

=3(0.3010)+0.4771

=0.9030+04771
=1.3801 Ans

1
log,(3—
s 3
. 1
Solution: log 35

!

=lo (sz
2 3



—llo 2x5
2 ¢ 3

= %(log2 +log5—1log3)

By putting the values of log2,log3 and
log5

= %(0.3010 +0.69900-0.477 1)

1
=—(1-0.4771

1
=—(0.5229

L (0.5229)
=0.26145 Ans

8
i log —
(iv) 53

) 8
Solution: logg

=log—

~log2’ —log3
=3log2—log3

By putting the values of log2 and log3
=3(0.3010)—-0.4771

=0.9030-04771
=0.4259 Ans

v) log30
Solution: log30
=log(5x2x3)
" using first law of logarithm
=log5+log2+log3
By putting the values of log2,log3 log5
=(0.6990)+(0.3010) +(0.4771)

=1.4771 Ans



Q.1

(ii)

Exercise 3.4

Use log tables to find the value of

0.8176x13.64

Solution: 0.8176x13.64
Suppose
x=08176x13.64
Taking log on both sides

logx =1log(0.8176x13.64)

According to first law of logarithm
logx =10og0.8176+1log13.64

=1.9125+1.1348
logx =—1+0.9125+1.1348
logx =1.0473

To find antilog

x =antilog1.0473
Ch =1

x=1115

Reference point
x=11.15Ans

(789_5)%
Solution: (789.5)§

1
Let x =(789.5)s
Taking log on both sides
1
logx =log(789.5)s
According to third law

log x = %log (789.5)

logx = %(2.8974)

_ 2.8974

8
logx =0.3622
To find antilog
x = antilog 0.3622
Characteristics = 0

(iii)

log x =log

x=2302
Reference point
x=2.302 Ans

0.678x9.01

0.0234
0.678x9.01

0.0234

Solution:

Suppose
o 0.678x9.01

0.0234
Taking log on both sides
0.678x9.01

0.0234

According to 1% and 2" law of log
logx =1og0.678 +10g9.01 —log 0.0234

logx =1.8312+0.9547 — 2.3692
=—1+0.8312+0.9547 —(-2+0.3692)

=2.4167

To find antilog

x = antilog 2.4167
Characteristics = 2
x=20610
x=261.0Ans

(iv)

/2.709 x U1.239
Solution: 3/2.709 x {/1.239

1 1
(2.709)s x(1.239)7
Suppose:

1 1

x=(2.709)s x(1.239)7
Taking log on both side
logx = log{(2.709); x(1 .239);}
According to law of logarithm

1 1
log x =log(2.709)s +log(1.239)7
According to third law of logarithm

log x = %log (2.709) + % log (1 .239)

logx = %log(2.709) +%log(l.239)



_ 04308+ 100031
5 7

- 04328 N 0.0931

5 7
0.0866+0.0133
=0.0999
To find antilog
x = antilog 0.999
Characteristics = 0
x=1259
Reference point
x=1.259 Ans

1.23x0.6975

0.0075x1278
1.23x0.6975

0.0075x1278

)

Solution:

Suppose
~ 1.23x0.6975

X =
0.0075x1278
1.23x0.6975

0.0075x1278
=1log(1.23x0.6975)~1og(0.0075x1278)

=log1.23+10g0.6975 —(log0.0075 +log1278)

log x =log

=log1.23+10g0.6975—-10g 0.0075—1og 1278

—0.0899+1.8435-3.8751—-3.1065
= 0.8999+(—1+0.8435)—(—3+0.8751) +3.1065
= -1.0482

logx =-2+2-1.0482

logx =02+0.9515

log x=2.9518

To find antilog

x = antilog 29518

Ch=2

x =8950

=0.08950 Ans

i) i/0.7214><20.37
60.8

0.7214x20.37
60.8

Solution: i/

1

0.7214x20.37 |3
60.8

Taking log on both sides

1
0.7214x20.37 3
60.8

Letx:[

logx = log[

3" of logarithm
0.7214x20.37
60.8 }
According to first and 2™ law

logx = %[log0.7214+10g37—log60.8]

1
logx =—lo
g 3 g{

log x :%[1.8582“.3089—1.7839]

%[—HO.8582+1.3089—1.7839]

1
=—(-0.6168
L(-0s168)

=—0.2056
log x is in negative, so
logx=-1+1-0.2056

=—1+79144
=1.7944
To find antilog
x = antilog 1.7944
Ch=1
X =6229
Reference point
0.6229 Ans
i 83x3/92
vil —_—
127 x 3246
, 83x 392
Solution: —————
127 x /246
83 /92

Suppose: x =
PP 127 x3/246



!
L 83 (92);

127 x (246);
Taking on both side
| 83 x (92)§

ogx=log———
127x(246)>
According to 1* and 2% law of log

1
logx =1og83 +1og(92): —log127 —log(246)
According to third law of log

log x =log83+ %log 92 —log?27 —%log 246
logx =(1.9191) +%(1.9638) —(2.1038)

—%(2.3909)

=1.9191 +0.65460 - 2.1038 — 0.47818
=1.9191+0.6546—-2.1038-0.47818
=—0.0083

log x is in negative, so

log x=—1+1-0.0083

=-1+0.9917

=19917

To find antilog

x = antilog 19917

Ch=1

x=9811

Reference point
x=09811Ans

(438)"1/0.056

(388)"

(viii)
(438)"1/0.056
(388)°

(438) /0.056

(388)°

Solution:

Suppose: x =

_(438) (0_056);
SEED)

1

5

~ (438) (0.056)%
(388)'
Taking log on both side

(438)3(0.056);
(388)°

logx =log

According to 1* and 2™ law

log x = log (438)" +log (0.056); ~log(388)’

According to third law
log x =3log(438) +%log(0.056) —4log(38)

log x = 3(2.6415)+%(§.7482)—4(2.5888)

=7.9245 +%(—2+ 0.7482) —10.3552

=7.9245 +%(—l .2518) —10.3552

=7.9245-0.6259-10.3552

=-3.0566

log is in negative, so

logx =—4+4-3.0566
=—-4+0.9434

To find antilog

x =antilog 4.9434

Ch= 4

x=8778

Reference point
=0.0008778 Ans

Q.2 A gas is expanding according to
the law pv"= (C .
Find C when p = 80, v = 3.1 and
n=—.

4
Solution: Given that pyv"'= C

Taking log on both sides
Log (pv”)= log C

Log P+log v'=log C
Log C =log P+log "
Log C =log P+n log v

5
Putting P=80, v=3.1 and n= Z



Q.3

Q.4

Log C =log 80+% log 3.1

5
=1.9031+(0.4914)

=1.9031+0.6143

Log C=2.5174

Taking antilog both sides
C=Antilog (2.5174)
C=329.2 Ans:

The formula p= 90 (5)%! applies
to the demand of a product,
where q is the number of units
and p is the price of one unit.
How many units will be
demanded if the price is Rs
18.00?

-4

Solution: Given that p =90(5)10
Taking log on both sides

9
Log p = 10g(90(5)10j
~q
Log p=10g90+1log5'"

q

Log P =log 90- 10 log 5

q
Log 18=1log 90-10 Jog 5
(P =18)

q
1.2553=1.9542- 10 x 0.6990

q
1.2553-1.9542=- 10 x 0.6990
-0.6989 x 10 =- q x 0.6990
-6.989=-¢ x 0.6996
6.989=¢ x 0.6996
6.989

0.6990 =4

q =10 approximately
Hence 10 units will be demanded

22
If A=xr®, find A, Whenﬂ'ZT

andr=15.

Solution: Given that A =7/’
Taking log on both sides
Log A=log 77’

Log A=log 7 +log r*

Log A=log 7#+2 log r

. 22
Putting 7127 and r =15

Log A=log 27—2+2 log 15

=log 22-log 7+2 log 15
=1.3424-0.8451+2(1.1761)
=0.4973+2.3522

Log A=2.8495

Taking antilog on both sides
A=antilog 2.8495

A=707.1 Ans

|
Q5 If V:§7rr‘h, find V, when

T :% , ¥=2.5and h=4.2.

1
Solution: Given that }/ = gmﬂzh

Taking log on both sides
1
Logl = loggmﬂzh

=log % +ogzr'h

~log 1-log 3+ log 7#*+log h
=0-0.4771+ log 7 +og r*+log h

22
=-0.4771+ log 7+2 logr + logh

(72': %,r =25andh = 4.2}

=—-04771+1log22—log7+2log2.5+log4.2

=—-04771+1.3424-0.8450+2 x0.3979+0.6232
=—0.4771+1.3424—-0.8450+0.7959 + 0.6232
Log V=1.4394

Taking antilog on both sides

V=antilog 1.4394

V=27.50 Ans



Q.1

(ii)

(iii)

(iv)

(vi)

(vii)

(viii)

Review Exercise 3

Multiple choice Questions. Choose of the correct answer.

If «* =n, then,.,

(a) a=log.n (b) x=log, a

(¢c) x=log n (d) a=log, x

The relation y=log;x implies...

(a) X¥'=z (b) Z'=x

(c) x=y (d) y=x

The logarithm of unity to any base is...

(a) 1 (b) 10

(e (d) 0

The logarithm of any number to itself as base is...

(a) 1 (b) 0

() e (d) 10

Log e=...,where e~ 2,718

(a) 0 (b) 0.4343

(¢)oo (d) 1

P .
The value of log [—j is...
q

logp

(a)log p—logg (b) -
0gq

(¢)log p+1logg
Log p-log 4 is same as ...

(a) log (gj
P

log p
() |
0gq

Log(m") can be written as...

(a) (logm)"
(¢) nlog m

(d) logg —log p

(b) log(p—q)

(d) logg —log p

(b) mlogn
(d) log (mn)



(1x)

(x)

Q.2
(i)
(i)
(iii)
(iv)
(V)

(vi)

Q.3

()

(i)

log, axlog_ b can be written as...

(a) log.c (b) logea
(c) logab (d) logsc
Log,x will be equal to...
log, x log. z
(a) === (b) 22:=
log,, z log, z
log. x lo
(©) g. (d) g.)
log. y log. x

ANSWER KEY
m v v vi vil vil

Complete the following:

For common logarithm, the base is. ..

The integral part of the common logarithm of a number is called the ...

The decimal part of the common logarithm of a number 1s called the ...

If x =logy, then y is called the... of x.

If the characteristic of the logarithm of a number have...zero(s) immediately after the
decimal point.

If the characteristic of the logarithm of a number is 1, that number will have digits in
its integral part.

ANSWER KEY
10 | Characteristic | Mantissa | Antilogarithm | One | 2
4" =256
Find the value of x in the 45— 4
following, B
x=4
log,x=5 x=4 Ans
Solution: log, x =5
Write in exponential form. 1
3 =x (iii)) log,5= Zx
243 =x Ans |
Solution: log,,; 5= Zx
log, 256 = x Write 1in exponential form
Solution: log, 256 = x (625)+" =5
Write in exponential form x
(625)+ =5
() =3




(iv)

Q.4

()

(i)

(iii)

ax

54 =5
57 =5
x=1Ans

2
log,, x=—%

2
Solution: log,, x = 3

Write in exponential form

(64)_32 =X

Find the value of x in the

following.

log x =2.4543

Solution: log x =2.4543
logx =2.4543

x = antilog 2.4543

Ch=2
x=284.6 Ans

logx =0.1821

Solution: log x =0.1821
logx =0.1821

x = antilog 0.1821

Ch=0
x=1.521Ans

logx =0.0044

Solution: log x = 0.0044
logx =0.0044

x = antilog 0.0044

(iv)

Q.5

()

(i)

Ch=0
x=1.010 Ans

log x =1.6238

Solution: logx = 1.6238
logx = 1.6238

x = antilog 16333

Ch=1
x=0.4206 Ans

If log2=0.3010, log3=0.4771,
and log5=0.6990 then find the
values of the following.

log 45
Solution: log 45

=log(9x5)

= 10g(32 ><5)

=log3® +log$
=2log3+logl5
=2(0.4771)+0.6990

=0.9542+0.6990
=1.6532 Ans

16
Solution: log—
15

24
3x35
=log2* —10g(3><5)
= 410g2—(10g3+log5)

=log

=log2* —log3—log5
=4log2—-log3—log5
=4(0.3010)-0.4771-0.6990

=1.2040-0.4771-0.6990
=0.0279 Ans



(iii)  log0.048
Solution: log 0.048

~Jog 8

1000

2x2x2x2x3

0g

2x2x2x5x35x5
o 2' %3

2’ x5

=log2* +log3—log2’ —log5’
=4log2+log3—-3log2-3log5
=4(0.3010)+0.4771-3(0.3010)—3(0.6990)
=1.2040+0.4771-0.9030—-2.0970
=-1.3189
=—-1-0.3189
=—-1-1+1-0.3189
=-2+0.6811

—26811Ans

Q.6  Simplify the following.

() 2547
Solution: /25.47
Letx =13/25.74

1
=(25.47)
Taking log on both sides
1
logx =log(25.47)s

:%10g25.47

:%(1_4060)

logx =0.4687

x = antilog 0.4687
Ch=0

x=2.943 Ans

Gi)y 3422
Solution: /342.2

Let

x=1/3422

1
x=(242)s
Taking log on both sides
1
logx =(342.2)s

logx = %log 3422

1
=—(2.5343
HEEE)

logx =0.5069
log x = antilog 0.5069
Ch=0

x=3213 Ans

.. (8.97) x(3.95)
(i)
537
(8.97)" x(3.95)’
537
(8.97)" x(3.95)
Y1537
Taking log on both sides
(8.97) x(3.95

1537

=log(8.97) +log(3.95)" —10g(15.37);

Solution:

Let x=

2

logx =log

=310g8.97+21log3.95 —%log15.37

- 3(0.9528)+2(O.5966)—%(1.1867)

=28584+1.1932—-0.3956
log x =3.656

x = antilog3.656

Ch=3

x=4529 Ans



Unit 3: Logarithms

Scientific Notation:

A number written in the form ax10", where 1< a <10 and # is an integer, is called the
scientific notation.

Logarithm of a Real Number:

If @ = ythey xis called the logarithm of y to the base ‘a’ and is written as log, ¥y =x
, where a >0,a=1and y >0

Characteristic of logarithm of the Number:

An integral part which 1s positive for a number greater than 1 and negative for a
number less than 1, is called the characteristic of logarithm of the number.

Mantissa of the logarithm of the Number:

A decimal part which is always positive, is called the mantissa of the logarithm of the
number.

Antilogarithm:

The number whose logarithm 1s given is called antilogarithm.



Q.1

(ii)

(iii)

(iv)

Q.2

(i)

(ii)

(iii)

(iv)

Exercise 4.1

Identify whether the following
algebraic expressions are
polynomials (Yes or No).

3x2+l—5
X

1

No (Because of — ) Ans.
ke

3x° —4x? —x\/;+3

1
No (Because v/x or(x)2) Ans.

x2—3x+\6

Yes (Because no wvariable has
power in fraction). Ans

3x +38
2x—1

No (Because of ) Ans

2x—1

State whether each of the
following expressions is a
rational expression or not.

N
3Jx +5

Irrational Ans
' =2x + \/5
2+3x—x°
Rational Ans

x*+6x+9
x* =9
Rational Ans

2% +3
2Jx -3

Irrational Ans

Q.3 Reduce the following expression

to the lowest form.

120x°y°z°
30x° yz*

4126x2y325
30xyz’

2.3.5

120x7yz

(i)

Solution:

30x°yz”
— 4x273y3712572
— 4x71y223

= 4y223 Ans

X

. 8a(x+1)
YA
8a(x+1)
2(x* 1)
:4Xa(x+l)
)
- 4aw
(x-1) (1)

=—— Ans
x—1

Solution:

(ery)2 —4xy
(x=»)
(x + y)2 —4xy
(x-y)
(ery)2 =X+’ +2xy

(iii)

Solution:

(x—y)2 = X"+’ —2xy
3 x>+ +2xy —dxy

x* 4yt —2xy
2 2
X +y —2xy

X +y2 —2xy



(x3 —)/3)(352 —2xy+y2)
(x—y)(x2 +xy+y2)

(iv)

(x3 —)/3)(x2 —2xy+y2)

Solution:
(x—y)(x2 +xy+y2)

(a3 +L’93):(a—b)(a2 +ab+b2)

W(xz—hywz)

— W
= x> —2xy+y°
(x—y)2 =x" =2xy+y°
:(x—y)2 Ans

v)

X —4x+4
2x7 -8
X’ —4dx+4

2x? -8

(Vi)

Solution:

(a—b)2 =a’ —2ab+b’
sa’—b* =(a+b)(a-b)
() —2(0)()+(2)
2(x* - 4)
_ (x—2)2
2 () ()|
_ (x—2)2

2(x+2)(x-2)

(v-2) (-7

2(x+2) (x~7)

= X2 Ans

64x” — 64x
(8x° +8)(2r+2)

o oAx(x' 1)

8(x? 1) 2(x+1)

) 64[(x2)2 —(1)2}

16(x7 +1)(x+1)

:454()&—1)(;%1)
}6( 2+1)(x+1)

:4x(x—1)M

(+T)

=4x(x—1) Ans

Solution:

2

Ox’ —(x2 —4)
443x—x"
Ox’ —(x2 —4)2

4+3x—x°

(viii)

Solution:



(3x) (¥ ~4) _9-8
C 443x—x] —
3x+x" —4)(3x—x" +4 -1
:(x+x—)(x—x+) =
443x—x’ 1
=—— Ans
(x2+3x—4) X’ T4
) —x’ £3x T4
=x’ +3x—4Ans s
(b) 02 forX=hY="2g4 z=-1
2,3 4
Q.4 Evaluate Solution: Xy ooz
xyz
3 2 _ 3_ _ 4
(a) Yy-2z.. :(4) (-2) -5(-1)
- N (9)(=2)(-1)
W  r=dy=-lz=-2 _16(-8)-5(1)
(11) x=-1lLy=-9:z=4 .
_16(-8)-5(1)
Solution for 1* part 8
Whenx =3, y=—1, z=-2 _ —128-5
3., 8
X’y ZZ: N
i )
@ E)-22) L
(3)(-2) - 703
C27(-1)+4
-6
_-27+4
o Q.5  Perform the indicated operation
) and simplify.
—6
-2 Ans 0 15 4
6 2x-3y 3y-2x
15 4
Solution for 2" Part. Solution: P —
When x=-1, y=-9, z=4 X=o) Jy—2X
3,2 _ 15 B 4
oo 2x-3y -2x+3y
e 15 4
:(_1) (_9)_2(4) _2x—3y —(2x—3y)
) A
:_1(_9)_ _2x—3y 2x -3y
4
__D Ans
2x-3y



1+2x_1—2x

1-2x 1+2x
1+2x_1—2x

1-2x 1+2x
C(t+2x) —(1-2x)
~(1-2x)(1+2x)

(ii)

Solution:

() (@) +2(20) ()| () +(20) -2(29()|

! () (29
1A+ Ax | 14 4x7 4y |
1-4x°
C1+4x? +4x-1-4x" +4x
1—4x°

_dx+4x
1—4x?

= 8x > Ans
1-4x

X" =25 x+5

¥’ 36 x+6

¥’ =25 x+5

¥ —36 x+6
() -(5) x5
C(x) —(6) x+6
(oS5 x4
T (x+6)(x—6) x+6

B (x+5)(x—5)—(x—6)(x+5)

(iii)

Solution:

- (x+6)(x—6)
_ (x+5)[(x—5)—(x—6)]

X’ -6
B (x+5)(x—5—x+6)
- X’ =36
(x+5)(1)
x*—36

= 32c+5 Ans
x —-36

. X 2x
(iv) - 2 yz
X—y x+y X -y
Yy 2y
X—=Yy x+y xz—y
_x(x+y)-y(x-y) 2y

(x=y)(x+y) X’ -y
-y 2y
= (x)z _(y)z B e _yz
CxTyt 2y

¥y ¥y
B x>+ y* = 2xy
N
(x=p)
¥y
»(x7)
»)(x~7)

L Ans
X+y

Solution:

2

2

2

X

X+

K
(

x—2 x+2
X +6x+9 2x*—18
x—2 x+2
X 16x+9 2x° 18
x—2 x+2

(x) +2(3)(x)+3" 2(x"-9)
_ x—2 B x+2
(x+3) 2[(x) -(3) ]
_ x—2 B x+2
(x+3)2 2(x=3)(x+3)
_ x—-2 B Xx+2
(x+3)(x+3) 2(x+3)(x-3)
:2(x—3)(x—2)—(x+3)(x+2)
2(x+3)(x+3)(x—3)
:2(x2—2x—3x+6)—(x2+2x+3x+6)

)

Solution:

2(x+3)(x+3)(x-3)
2(x =5x+6)—(x" +5x+6)
o 2(x+3)(x+3)(x=3)




_ 2x° —10x+12—x" —5x—6
2(x+3) (x-3)
' =15x+6

= > Ans
2(x+3) (x=3)

oy L. L2 4
x—1 x+1 x*+1 x*-1
Solution: bt 2 4
x—1 x+1 x*+1 x*-1
_(x+1)—(x—1)_ 2 B 4
N (x=D(x+1) x*+1 x"-1
CAHl-X+1 2 4
X1 ¥ +1 x*-1
2 2 4

:x2—1 x +1 x*—1

2(x° +1)-2(x*~1) 4

(Z-1)(x*+1) ¥

A 2242 4
R
4 4

St Xl

44

ol

Y

=0 Ans

Q.6  Perform the indicated operation
and simplify.

. 5x+2
i (¥ -49). —
Solution: (x2—49).5x+2
x+7
_ ()2 '5x+2
(o () 2
(5x+2)

=(x+7)(x-7) )

=(x-7)(5x+2) Ans

4x -12  18-2x°

x> -9 TX2+6x+9
4x-12 18-2x°
-9 +2(x)(3)+(3)
_ 4(x-3) ;2(9-x2)
(x)-B)  (x+3)
A3 (xt3)
A (x+3) 201

4 . (x+3)°
x+3 2(3+x)3-x)

Ax (457

(i)

Solution:

(iii) xz_y2+(x4+x2y2+y4)

X -y
Solution: ij :;j +(x4 +x7y’ +y4)
2V (.2
(xngjz ) +(x4+x2y2+y4)

x*=1 x+5
¥’ +2x+1 1—-x
x*=1 x+5

¥ +2x+1 1—-x

(x+1)(x—l) x+5

(e +2(x)(1) (1)) T

:(HI)MX (x+5)
() e

(iv)

Solution:




Xtxy X 4xy | X —x
y(xiy) y(xry) xy 2y
X +xy X +xy | X -x
y(x+y) y(x+y) xy-2y

v)

Solution:




Exercise 4.2

Q.1  Solve

(i) If a+b=10 and a—»h=06, then
find the value of (a2 +b2)
Solution:

2(4:2!2 +172):(a+b)2 +(a—b)2
2(a”+b*)=(10) +(6)

2(a” +5*)=100+36

2(a” +5) =136

(a+0) =225

(i) Ifa+b=5a-b=+/17, then find
the value of ab .
Solution:

dab = (a+b)2 —(a!—b)2

dab = (5)° ~(V17)
dab =25-17
4ab =8
atb:§
4

ab =2
ab =2 Ans

Q2 If d+b+c=45anda+b+c=-1
, then find the value of
ab+bc+ca.

Solution: a” +b* +c¢” =45
a+b+c=-1
ab+bc+ca=?

We know that

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

(—1)2 = 45+2(ab+bc+ca)
1:45+2(ab+bc+ca)
1-45 :Z(ab+bc+ca)

—44 = 2(ab +bc+ca)

22
ﬁ =(ab+bc+ca)

Z

(ab +bc + ca) =-22 Ans

Q3 IWm+n+p=10 and
mn+np+np=27, find the value of
m +n +p’
Solution: m+n+ p =10
mn+np+np =27,
m’+n’+p°=?
We know that
(m+n+p)2 =nr’ +n" + p° +2mn+2np +2mp
(10)2 =m* +n’ + p* +2(mn+np+mp)
100=m’ +n’+ p* +2(27)
100 =m>+n”+ p* +54
100-54=m>+n"+ p°
m’ +n +p’ =46 Ans

Q4 Hx +y +z°=T8 and
xy+yz+zx=59, find the value of
X+y+z.

Solution: x* +y* +z* =78
xy+yz+zx =359,

X+y+z=?
We know that
(x+y+z)2 =x’+y + 2 +2xy+2yz +2zx

2

(x+y+z) =78+2(xy+yz+zx)
(x+y+z) =78+2(59)
(x+y+z) =78+118

(x+y+z) =196

Taking square root at both sides



Jxy+z) =196
x+y+z==x14 Ans

Q5 If x+y+z=12 and x° +)° =64,
find the value of xy+ yz+zx.
Solution: x+y+z=12

X'+ 1y’ =64
Xy + yz+zx=?
We know that

(x+y+z)2 =x"+ )"+ +2xy+2yz +2zx
(x+y+z)2 :x2+y2+zz+2(xy+yz+zx)

(12)" =64+ 2(xy+ yz + 2x)
14464 =2(xy + yz + zx)
80 = 2(xy+yz+zx)

40

7 = (xy + yz + zx)

40 =xy+ yz +zx
xy+yz+zx =40 Ans

Q6 If x+y=7 and xy=12, then
find the value of x’ + )’
Solution: x+y =7
xy =12
X +y =?
We know that
(ery)3 =x +y’ +3xy(x+y)
(7) = x* + )" +3(12)(7)
343 =x"+ 3’ +252
343-252=x"+y"
N=x"+)’
X’ +y° =91 Ans

Q.7 If 3x+4y=11 and xy =12, then

find the value of 27x° +64)°.
Solution: 3x+4y =11

xy =12

27x +64y° =2

(ery)3 =25 +y3 +3xy(x+y)
(3x+4y) =(3x) +(4y) +3(3x) (4y) (3x+4y)
(3x+4y) =27x" +64)" +36xy (3x+4y)

(11)" =27x" +64y* +36(12)(11)

1331=27x" + 64y’ +4752

1331-4752=27x" +64)°

—3421=27x" +64)°

27x° +64y° =-3421 Ans

Q8 If x—y=4 and xy=21, then

3

find the value of x* — y
Solution: x—y =4

xy =21

e

We know that

(x—y)3 =x -y’ —3xy(x—y)

(4) =x -y'=3(21)(4)

64=x"—y’—252

64+252=x" -y’

316=x"— )’

x’—y’ =316 Ans

Q9 If 5x-6y=13 and xy =6, then

find the value of b125x° —216)°
Solution: 5x—-6y =13

xy =06

125x° —216y°=?

We know that

(x—y)3 =x -y’ —3xy(x—y)
(5x—6y) =(5x) —(6y) —3(5%)(6y)(5x~6y)
(5x—6y) =125x° —216)° —90xy(5x ~6y)

(13)" =125%" —216)" —90(6)(13)
2197 =125x" ~ 216" 7020
2197 +7020=125x" - 216y°



9217 =125x" —216)°
125x° —216)° =9217 Ans

1
Q.10 If x+—=3 then find the value of
X

;1

We know that

3
[x+lj =x +L3+3[x+lj
X x x

() =+ +—+303)

27=x° +i3+9
X

27 9=x 4 -
X

18:x3+i3
X

1
X' +—=18Ans

|
Q.11 If x——=7, then find the value
X

Of x3 -
X

1
Solution; x——=7

3
(Her-bofed
X X X

343 =x" ——-21
X

3434+21=x° -
X
3 1
364 =3 ——
X

1
X' ——=364Ans
X

Q.12 If{?ax + %} =5, then find the value
X

of | 27x° + !
27x°

Solution: {3x + i} =

v

We know that

] g

(5) =27x" +

125=27x" +

125=27x +
27x

125-15=27x"+

27x°
110=27x" +

27x°
27x° +

S5 =110 Ans
X

Q13 If [SX_SLJZQ then find the
X

value of | 125x° — 13
125x

Solution: (Sx - —j =6

[125x3 _— 3j=.
125x




we know that

] o & (g

6 =125x° — -3(6
(6) 125x° (©)
216=125x" ~————~18
125x
216+18=125x" — ! -
125x
234 = 1255 —— -
125x
1
125x° — - =234 Ans
125x
Q.14 Factorize
(i) X =y —x+y
Solution: x’ -y —x+y

=(x) = (») ~1(x-y)
:(x—y)(x2 +xy+y2)—1(x—y)
:(x—y)(x2 +xy+y’ —I)Ans

1

ii 8x —
(i) 27y

Solution: 8x° —

27y

Q.15 Find the
formula.

products, using

@ () -x )

Solution: (x +y2)(x4 —x’y’ +y4)

=(+3")| () () 0)+ ()
() o)

=x"+)° Ans

(i) (x3 —ys)(x6 +x’y’ +y6)
Solution: (x3 —)/3)(366 +x’y’ +)’6)

i) (x=2)(r ) +57) (¥ 2+ 57)
(x +xp+37)(x* ') 4 57)

Solution:

(r= ) (x+0)(¥ =)+ 30+ ")

(67 o) (6" =y )

=[ (=) (¢ ++37) | (e) (6" —v+)?) |

[(x+ x4y )]

() ) () ()

() =07 [0

=L (=) (7 )

(x6) ()|

=




(iv) (20 -1)(2¢ +1)(4" +2¢ +1)( 4 -2¢ +1)
(;)xlzlti(sl(:zx2 +1)(4x* 26 +1) (45" =25 +1)
:[(sz —1)(4x' 4207 +1)][(2x2 +1)(4x' -2x" +1)}

[y -y ][(2e) +0)]
(8x° —1)(8x" +1)

(8x°) (1)

64x'* —1 Ans



Exercise 4.3

Q.1 Express each of the following
surd in the simplest form:

(i) 180
Solution: /180

o)

(18
( ><2><3><3><5)

( ><32><5)
1 1 1

=2 2><32 2 %52
:2><3><\f
6( 5 Ans

(ii) 34162
Solution: 3162

ki)
:3(\/97><\E)
=3x9(+2)
=2772 Ans

(iii) %\3/128
Solution: E\3/128

:%x4xiﬁ
:3><iﬁ

= 3{/5 Ans

(iv)  3/96x°y’z°

Solution: {/96x°y’z"

:\/32><3><x V' xx'y's’

= 3/25 x3xx’y 2 xxy’z’
= {/25x5y525 x\/3xy223
:i/z?x\/xix\/)?xi/z?xéBxyzzg

= 2xyz:/3xy°z" Ans

Q.2  Simplify

e
() B2

Solution:




(iii)  =3/243x7y""Z"
Solution: = {/243x”y"’z"
LT

:i/3_5><§/x_5><{/(y2)5 x{/(zS)S
=3xxxy’ xz’

=3xy’z’ Ans

4
(iv) —~3N125

5
Solution: g\S/IZS

:§\3/5><5><5

4.
5

53

v) @x\ﬁxﬁ
Solution: \/ixﬁx\/g
=73 xJTxf3
=7 x3x7Tx3
= J7x7x3x3
=7 53
=7x3
=21 Ans

Q.3 Simplify by combining similar
terms.

(i)  V45-3J20-45

Solution: \/5—3\/%+4\/§
=J9x5-3/5x4 + 45
:\/372><\/§—3\/272><\/§+4\/§
=35-3%x2/5+445
=3J5-65+45
=J5(3-6+4)
=/5(3-2)
=V5(1)

=5 Ans

(i)  4V12 +5427 =375 ++/300
Solution: 4+/12 +5+27 —375 ++/300

= 44 %3 +5J9%3 —34J25x3 +/100x3

= 4x 23 +5x34/3 —3x 53+ 1043
=83 +153 153 +10./3
=83 +15/3 153 +10/3




iy V3(243+345)

Solution: \/§(Z\E+3x/§)
=3x43(2+3)
“(B)
=309

=15 Ans

(iv) 2(6\6—3\/5)

Solution: 2(6@ ~3J5 )
=2x~/5(6-3)
=2x+/5(3)
:6\6 Ans

Q.4  Simplify

i (3+3)(3-45)
Solution: (3+\/§)(3—\/§)

G (V5 +\E)2
Solution: (/5 ++/3)
=(V5) +2(B)(B)H(B)

=5+245x3+3

:8+2\/B Ans

i) (V5+V3)(V5-+3)
Solution: (\/§+\/§)(\/§—\/§)
) ()

N

|
w

Do W
=
-
w

(v) (\/;Jr\/;)(\/;—\/;)(ery)(szryz)

Solution:

(Vo e ) (V=) e ) (07
(5 () et )

(x y)(x+y)(x +y )
() =) (¥ 7
(xz_yz)(x2+y2)






Exercise 4.4

Q.1 Rationalize the denominator of
the following

) 3
(i) NG
Solution: 3
43
3

g
_3 A8
IENENE
3(4)
)
_ 1243
o)
1243
T 16x3
M3
4
NE)

=—Ans
4

(ii) 14
Jos
14
Solution: —
Jos
14
8

9

14(45%)

(o8
14(J7x7x2)
B o8

C14x7x2
o8

R
98
=\6 Ans

(i11) —6
J8+/27
6
Solution: ——
J8+/27

6
" B2
_ 6 \8J27
NN
6(</8+27)

(] ()
__6(J4x2)(J9x3)

- 8% 27

_6x2/2x3\3

216
- 6><3><2(\/R)

216

366

%6
= ﬁ Ans
6




. 1
) 34245
1

3+245

]
34245
1 3-245

Solution:

“31205 3-245

3=
(o)

3-245

- 9-45

3-245

"~ 9-20

3-245

> Ans
1

15

J31-4

15

J31-4

15
J31-4
15 3l1+4
" Bl-4 Ble4a
15@6T+4)
(\31) ~(a)
15(J§T+4)
T 31-16
}5(d§T+4)
¥

=+31+4 Ans

v)

Solution:

AANCEN
2

Solution:




Z(2-453) (iv)  2+5
= T Solution
NI Conjugate 2-45
=2- ns
V)  SHT
Solution
Conjugate 5-7
(vi) 4-J15
(viii) J5+3 Solution
J5-3 Conjugate 4+/15
. J5+43 (vii)  7-J6
Solution: \B— \B Solution
S5+ Conjugate 7+J6
NN (vii) 9++2
Solution
:‘/§+‘/§x\/§+‘/§ Conjugate 9-4/2
V53 5443
(\E +3 )
- 2 2
() o: 1
2 2 i If x=2-+3, find —
e 0 (0 M N
N 5-3 Solution: Given that x =2—+/3
5421543 1
T2 x 2-43
B 8+24/15 1 y 2++/3
2 2-3 2443
Z(4+ \/B) 2+
N 7 -
Z (2) ~(+53)
=4+/15 Ans 2y NG
4-3
2+ J3
1
Q.2  find the conjugate of x+\/; I
—=2++/3 Ans
X
G) 37
Solution .
Conjugate 37 (i) If x=4-17, find <
(i) go_h:tf?on Solution: Given that x =4 — \/ﬁ
1 1
Conjugate 4+5 ;: PN
(i) 2+3
Solution = ! X 4+\/ﬁ
Conjugate 23 4-17 44417




_ 4+\/ﬁ
(3 (V7]
:4+\/ﬁ

16-17
4417

]

~1(4+17)
:—4—\/ﬁAns

s [ — I

1
(iii) If x=+3+2, find x+—
X

Solution: Given that x = \/§ +2
1 1

¥ B+2
1 32
B2 B2
B2
) -(2)
B3-2
3.4
N
1
-~ (3-2)

=—/3+2

x+%:(ﬁ+2)+(—ﬁ+2)
—B+2-3+2

=2+2

—

[\

1
X+—=4Ans
X

Q.4  Simplify

1442 1-2

O 5B G
Solution: 1+\5 + 1_\6
V53 V543

1442 1-2
NN

_1ﬂfxf'f+-wrxﬁ4ﬁ
543 5B B 5B
(L2)(EVB) (1-V2)(V5 445
() ~(5) () ()
_(Jg—v§)+VE(J§—J§)
- 5-3
qv§+v§}ﬂﬁﬂv§+v§)

5-3

BT 55T

548850

_l’_

:ZI_ZI
zZ Z
:\/g—\/g Ans

. 1 2 |
(ii) 2+\/§+\/§—\/§+2+\/§
Solution: ! + 2 + !
243 V53 2445
1 2 |

RN N AN
[1 X2v§+{ 2 xﬁ+ﬁ)

243 2-3) (V5-3 5+

[ 1 2-5

+ X
2405 2-45



{< 2y~ (@) {(ﬁ(){sz))zl
[( 5 (@)2

24{ [ \F+I)} [4_{5]

(A2 et
=2-B3+5+3 2445

22— 5 5 5445
V545
2.5 Ans

(iii) 2 v 3
V5+4V3 B+V2 V5442
| 3

2
i3 Btz B

2 1 3

Solution:

TV5i iz ik
(2 V5[ 1 N3N
B NN B W RN RN RN

(3 52
V542 547

[ 2([5@)“ Gt M 3(@(2)}
() (5] ) L3 -(2) ) () (o)

205 —ﬁ)ﬁﬂf(ﬁ —ﬁ)]

-3 3— 5-2

2 1 3

SV S SO S S W

=0 Ans

i 2(ﬁﬁ)}{ﬁﬁw(ﬁﬁ)}

Q5 If x=2+ \/§ then find the value

] IRy
of x—— and [x——j
X X

(1)
Solution: Given that x =2+ \E
1 1

To find the value of x ——
X

RCRONON)

—Z+\3-Z+\3
=3+3
=23
1 2
To find the value of [x——]

X
We know that

x—l:2ﬁ
X

Taking square on both sides

[x——j =(2v3 )
()
4(3)

12 Ans



V542
V54427

1 1 1
X+—, x° +— and X +—

\/_\/_
V542

find the value of

i) If x=

Solution: Given that x =

1 J5+42
x 542
I_V5-42 5442

X+—=

x Bz B2
(V5 -V2) (45 3]
(B2)(5-7)

:(\/g)z+(ﬁ)2_2*/§X\/§+(\/§)2+(\/§)2+2\/§X\/§

()4
_ 5+2—}<f?0/+5+2+}$70/
5-2

1 14

x 3
Taking square on both sides

A

X +—+2(x)[i]:%
X 9
w120,
9
, 19618
X7+
9

1
To find x° +—
X

1 14
X+—=—
x 3

Taking cube on both sides

A1)

1 1 2744
X’ +—+3[x+—j:—

X X 27
1 14 2744
Cr—=+ 3 ===
A5 5
o2
X’ 24
RO
X 27
s 1 2744-378
X =
X 27
x3+i3:—2366 Ans
X 27

Q.6 Determine the rational numbers

a and b if
\/§ ! \EH a+b\/§
\B+1 J3-1

Solution: Given that

\6 ! ﬁ“ a+b\@

el B
31 VB
a+b\/__\@+l+\/§—1

(B +{31)
5051
(\@)2 +(1)2 —/2437+(ﬁ)2 +(1)2 +}d§’
(V3) -y

2(\E)j+2
(V3) -1




a+bJ3=4
a+bﬁ:4+0ﬁ

Comparing both sides

a=4 bﬁ:O\E
G

b=0Ans

b



Q.1

(i)

(i)

(iii)

(iv)

v)

(vi)

(vii)

(viii)

Review Exercise 4

Multiple type questions?

is an algebraic ...
(a) Expression
(¢) Equation

The degree of polynomial 4x* +3x”y is

(a) 1
(c)3

a’ +b* is equal to
(a) (a—b)(a2 +ab+b2)

(¢) (a,r—b)(c)!2 —ab+b2)

(3+\/§)(3—\/§) is equal to

(a)7
(c) -1

Conjugate of surd a + Jb is;
(a) —a++b
(¢) Va +/b

1 1

a—-b a+b
2a

W
—2a
a -b’

is equal to

(c)

a’ —b*

is equal to
a+b

(a) (a—b)
(¢c)a+b

(\/5+\/5)(\/E—\/5) is equal to

(@) a” +b°
(¢)a->b

(b) Sentence

(d) In-equation

(b) 2
(d)4

(b) (a+b)(a2 —ab+b2)
(d) (a-b)(a* +ab+b’)

(b) -7
(d) 1

(b) a—+/b
(d) Va b

2b
T

—2b
a —b’

(d)

(b) (a+b)
(d)ya-b

(b) o’ -b°
(d)a+b



ANSWER KEY

a | d a b d
0.2 Iill in the blanks
(1) The degree of polynomial x y + 3xy IS
(11) o4
I I
(111) X X ( )
\ \
(1v) 2la b )= (ab) )
I
(v) X —
X
(Vi) Order of surd v is
I
(Vi) — =
2—+3
ANSWER KEY
(1) 4
(i) (v 2)(x 2)
I
(111) X —l+—
X
(1v) a b
I
(V) X +—-=2
X
(vi) 3
(\II) 2 N 2D
N I
() —
Q.3 Iy — 3 find A
X o L
: I I
(1) X" +— 0 .
X \
Solution: Given that x + — 3 X 7 Ans

S

Putting the values

X

by —«a +b +2ab

N I
X)) —
X



(i) x*+ L4
X

1
Solution: Given that x° +—=7

et (2] ol

1
Q4 If x——=2 find
X

)5+
X

(i) x* + L4
X

Solution (i)

1
Given that x——=2
X

(a +b)2 —a’+bh* +2ab

Putting the values

X
1
d+2=x"+—
X
1
X" +—=6 Ans
X

Solution (ii)

) 1
Given that X* +— =06
X

el +L+2(/)(%

(6) :x4+i4+2

X
|
X' +—=36-2
X
4 1
X —4—34Ans
X

Q.5 Find the value of x’ +)° and xy
if x+y=5andx-y=3.
Solution: Given that x+ y =35
X—y=3
As we know that
(ery)2 —(x—y)2 =4xy
Putting the values
Ay =(5) - (3)
4xy=25-9
4xy =16
%4
Xy = :
xy =4 Ans
As we know that
(x+y)3 =x"+)y +3xp(x+y)
Putting the values
(5)3 =X+’ 3x4x5
125=x°+3° +60
X'+’ =125-60
X’ +y =65
X’ +y’ =65 Ans



Q6 If P=2+3,find

(i) P+—

| =

Solution: Given that P =2+ \/§
1 1

i) P-—

As we know that

1
—=2-4/3 and
P an

P:2+\E
P—%ZZ—%\B—(Z—ﬁ)
=Z+\3-Z+3

= 2\6 Ans

1
(iii)) P+ o
1
Solution: Given that £ + F =4

(a+b)2 =a’ +b*+2ab

et 3] st

|
(4) :P“+F+2
, 1
16-2=PF +?
P +—=14Ans
. 1
(lV) PZ—F
Solution:

= 8\/§ Ans

Q.7 If ¢=+/5+2 find.

i gt
q

Solution: Given that g = J5+42
1.1 52
g N5+2 5-2
52
=——
(V5) -2y

i

i
|
NN

5+,Z+\/_ ,Z
=25 Ans

I
QIH»QI»—*%
|
[\



. 1
(i) g-——
q
Solution: Given that g = V542
l:\/g_z
q
q—l=ﬁ+2—(\5—2)
q
:)g+2—ﬁ+2
1

g——=4 Ans
q
1
(i) ¢’ +—
q
1
Solution: Given that ¢——=4
q
Squaring both sides
2
1 2
g-—| =(4)
( ‘]]
, 1
g +—-2=16
q
, 1
g +—=16+2
q
, 1
g +—=18 Ans
q
. 1
(iv) qz -
q
|
Solution: Given that ¢+—= 2\/5
q
g-—=4

q
By using formula

Q.8  Simplify

(i) \/a!2 +2 Jr\/at2 -2
\/a2+2—\/a2 -2

Solution:
B \/a2 +2+\/a2 -2 \/az +2 +\/a2 -2

: \/a!2 +2—\/a2 -2 X\/a2+2 +\/a2—2
(\/a2+2 +\/012 —2)2
(\/cf +2)2 +(\/a2 —2)2 +2(\/a2 +2)(\/a2 —2)

a+2—a +2

:a2+,2’+a2—l+2(\/a4%+}df—4j

4

_2a°+2Va" -4




[aﬂ/az M\/TJ

X X
B /{+\/a2—x2 —d Na —x
= >
2\Va —x°
=——— Ans



Unit 4: Algebraic Expressions and Algebraic

Algebraic expression:

An algebraic expression is that in which constants or variables or both are combined
by basic operations.

Polynomial:
Polynomial means an expression with many terms.

Degree of Polynomial:

Degree of Polynomial means highest power of variable.

Rational expression:

r(x)
q(x)

Expression in the form ) (q(x) # O)is called rational expression.

Surd:

An 1rrational radical with rational radicand 1s called a surd.
2
o b5 F

Monomial Surd:

A surd which contains a single term is called monomial surd.

Binomial Surd:

A surd which contains sum or difference of two surds is called binomial surd.



Exercise 5.1

Q.1  Factorize

(i) 2abc — 4abx + 2abd
Solution: 2abc — 4abx + 2abd

:2ab(c—2x+d)

(i)  9xy—12x’y+18y°
Solution: 9xy —12x”y +18y°
= 3y(3x— 4x° +6y)

(iii)  -3x°y-3x+9xy°
Solution: —3x°y —3x+9x)°
= —3x(xy+1—3y2)

(iv)  Sab’c’ —10a’b’c —20a’bc’
Solution: Sab’c’ —10a’bh’c —20a’bc?
=Sabc (bc2 —2ab* — 4azc)

(v)  3xy(x-3y)-7xy*(x-3y)
Solution: 3x°y(x—3y)—7x’y*(x—-3y)
:(x—3y)(3x3y—7x2y2)

=(x-3y) x’y(3x-7y)
:xzy(x—3y)(3x—7y)

(vi) 2x7° (x2 + 5) +8xy° (x2 + 5)
Solution: 2x)’ (x2 + 5) +8xy° (x2 + 5)
= (x2 + 5)(2xy3 + 8xy2)

:(x2 +5)2xy2 (y+4)

=2xy° (x2 +5)(y+4)

Q.2 Factorize

(i) Sax —3ay — Shx +3by
Solution: Sax —3ay —5bx +3by
=Sax —Sbx—3ay +3by
=5x(a—b)-3y(a-b)

=(a—b)(5x-3y)

(ii) 3xy+2y—12x -8
Solution: 3xy +2y—12x -8
=3xy—12x+2y -8
:3x(y—4)+2(y—4)
=(y—4)(3x+2)

(iii) x’+3x° -2x’y -6y’
Solution: x° +3x)° —2x"y—6)°
By cyclic order

=x -2x"y+3xy° —6)°
=x*(x=2y)+3y" (x-2y)
:(x—Zy)(x2 +3y2)

(iv) (xz—yz)z+(y2—zz)x
Solution: (x2 —yz)z +(y2 —~ zz)x
= xz—yz+xy’ —xz’
Arrange in cyclic order
X’z+ xy’—xz’—y’z
=xz+xy’ -y z—xz’
:x(xz +y2)—z(xz +y2)

:(xz+y2)(x—z)

Q.3 Factorize

(i)  144a° +24a+1

Solution: 144a’ +24a +1
By using formula

(ch)2 —a’ +2ab+b’
=(12a)" +2(12a)(1)+ (1)’
=(12a+1)°



. aZ bZ
(ll) b—2—2+?
2 bZ
Solution: Z_Z -2+—
a

Formula a° —2ab+b° = (a — b)2

2 2
(5) -5 2]

b b )\ a a

_ [z_éjz
b a
(i)  (x+y) —14z(x+y)+497’
Solution: (x+y) ~14z(x+y)+497°
Formula a° —2ab+b° = (a — b)2

= (ery)2 —2(x+y)(7z)+(7z)2
:(x+y—7z)2

(iv)  12x> —36x+27
Solution: 12x* —36x+27
:3(4x2 —12x+9)

Formula a® —2ab+b" = (a - b)2

=3 (2x) ~2(2x)(3)+(3)"|

=3(2x-3)

Q.4 Factorize

(i) 3x7 —75y°

Solution: 3x° —75y"

=3(x* -25y7)

Formula a’ —b° = (a+ b)(a—b)
=3[ (%) = (59) |

:3(x+5y)(x—5y)

(i) x(x-1)-y(y-1)
Solution: x(x—1)—y(y-1)
=x"—x—y’+y

Arranging in cyclic order

=x’-y ' —x+y
Taking common

= (x2 —yz)—(x—y)

=[x+ 2)(x=2)]-(x-»)
= (x—y)(x+y—1)

(iii)  128am’-242an’
Solution: 128am” — 242an’
- 2a(64m2 —121n2)

~2a| (8m) ~(11n)’|

=2a(8m~+11n)(8m—11n)

(iv)  3x—243x°
Solution: 3x —243x’
= 3x(1 —81x2)

3{(1)2 - (9x)2]

=3x(1+9x)(1-9x)

Q.5 Factorize

(i) x’—y*—6y-9
Solution: x*—y* -6y -9
:)cz—[y2 +6y+9]

=x" —[(»)" +2()3)+(3)"]
=x’ = (y+3)°

=(x)" = (y+3)°
:(x+y+3)[x—(y+3)]
=(x+y+3)(x—y-3)

(i) x -a +2a-1
Solution: x* —a” +2a—1
=X’ —[az —2a+1]
=x"—(a-1)
:[x+(a—1)][x—(a—1)]

=(x+a-D(x—a+1)



(iii)  4x* -y’ -2y-1
Solution: 4x* —y* -2y—1
=4x" — ()" +2y+1)

— 4y —[(y)z +z(y)(1)+(1)2]
= 4x° —(erl)2

“(2x) = (1)
:[2x+(y+l)][2x—(y+1)]
= (2x+y+1)(2x-y-1)

(iv) x -y —4x-2y+3
Solution: x* -y’ —4x-2y+3
=x"—dx+4-y -2y-1

—(x2—4x+4)—(y2+2y+1)
() 2(0)(2)+ () ]
| ) 200 +() |
(x=2) =(y+1)
(
(
(
(

x—2+y+1 [x 2- y+1)]

x=2+y+1)(x-2-y-1)
X+y— 2+l)(x y—2- 1)
X+ 1)(x V- 3)

(v)  25x—10x+1-367
Solution: 25x* —10x+1-36z"
= (5x)* = 2(5x) 1)+ (1)°]-362°
=(5x—1) —(62)°

= (5x-1)+6Z || (5x-1)-6Z |
=(5x-1+62)(5x—1-62)

(vi) x -y’ —dxz+4z’
Solution: x° -y’ —4xz +4z’

=x’—4dxz+4z° -y’

= (x) —2(x)(22)+(22) |- >

= (x-22)"())°
=(x-2z+y)(x-2z-y)

=(x+y-2z)(x-y-2z)



Exercise 5.2

Q.1  Factorize

(i) x4+i4—3
X

Solution: x* + i4 -3
X

2\? 1Y
() 4 L] -3
By adding and subtracting by 2
1 2
=(x’) +(x—2] +2-2-3

- (ﬁ%(%j 2}23
X

(i) 3x'+12y°

Solution: 3x* +12)"

- 3(x4+4y4)

By adding and subtracting by 2(x*)}(2y”)

-~ 3[(;&)2 —|—(2y2)2 +2(x2)(2y2) _2(x2)(2y2)J
[ ) +20)2r) 20 )]

(iii) a’ +3a’h” +4b"

Solution: &' +3a’h” +4b"

= (a4 + 4b4)+ 3a°b’

—(@ ) +(2b° ) +3a’h’

By adding and subtracting by Z(az)(sz)
() +(26%) +2(a?)(26%) - 2(a*) (267) 4 3

[ (o) 2 o) | 2(er) 2 30
—(a’+2b° ) -a’h’

~(@’+2b° ) - (ab)’

—(a® + 2b° +ab)(a® + 2b° -ab)

(iv)  4x*+81
Solution; 4x*+81

(26} +(9)

By adding and subtracting by 2(2x2)

I
1
——
[\
=

(3]
S
+
~—~
O
S—’
2
+
[\
—_—
[\
=
[Se]
——
—_~
\O
S—’
| E—
|
\®)
—_—
[\
=
2
——
—_
\O
—

(v) x'+x*+25
Solution: x* + x” +25
= (x“+25)+x2

= _(xz)z + (5)2} +x°

By adding and subtracting by Z(xz)(S)

_ (x2)2+(5)2+2(x2)(5)—2(x2)(5)}+x2

= (¥*) +(5) +2(x2)(5)]—2(x2)(5)+x2

:(x2 +5)2 —10x* +x°

=(x" +5)"-9x°



=(x*+5)" - (3x)’
= (x2 +3 +3x)(x2 +5 —3x)
=(x" +3x+5)(x" -3x+5)

(vi) X" +4x>+16

Solution: x* +4x° +16

=(x*) +16+4x°

=(x7) +(4)" +4x°

By adding and subtracting by 2(x2)(4)

= () +(4) +2(x)(4)-2(x*) (4) + 47
=(x7) +(4) +2(x7)(D) = 2(x7)(4) + 4x°

= (x2 +4)2 —8x7 +4x°

=(x*+4)" —4x’

=(x* +4)° - (2x)°

= (x2 +4+2x)(x2 +4—2x)

= (x2 +2x+4)(x2 —2x+4)

Q.2 Factorize

(i) x* +14x+48
Solution: x” +14x +48
= x" +8x+6x+48
=x(x+8)+6(x+8)
=(x+8)(x+6)

(i) x"—2Ix+108
Solution: x”—21x+108
=x —12x-9x+108
=x(x—12)-9(x—-12)
=(x-9)(x-12)

(i) x" —1lx—42
Solution: x> —11x—42
=x’ —ld4x+3x—-42
=x(x—-14)+3(x-14)
=(x+3)(x—14)

(iv) x +x-132
Solution: x* +x—132
=x+12x—11x—132

=x(x+12)-11(x+12)
=(x—-11)(x+12)

Q.3 Factorize

(i) 4x* +12x+5
Solution: 4x° +12x+5
= 4x" +2x+10x+5
=2x(2x+1)+5(2x +1)
=(2x+5)2x+1)

(i)  30x" +7x-15
Solution: 30x° +7x—15
= 30x" +25x—18x—15
=5x(6x+5)—-3(6x+5)
=(5x-3)(6x+5)

(iii)  24x° -65x+21
Solution: 24x” —65x+21
=24x" —56x—9x+ 21
=8x(3x—-7)-3(3x-7)
=(8x-3)(3x-7)

(iv)  Sx’ —lox-21
Solution: 5x” —16x —21
= Sx” +5x—21x-21
=5x (x+1)-21(x+1)
=(5x-2D)(x+1)

(v)  4x" —17xy+4y°
Solution: 4x” —17xy+ 4y°
= 4x” —16xy —xy +4)°
=4x(x—4y)-y(x—4y)

= (dx—y)(x—4y)

(vi)  3x” —38xy-13y°
Solution: 3x° —38xy —13y°
= 3x" —39xy + xy—13y°
=3x(x—13y)+ y(x—13y)
=(CBx+y)x—13y)

(vii)  5x7+33xy—14)°
Solution: 5x° +33xy—14y°



=5x +35xy —2xy —14y°
=5x(x+7y)=2y(x+7y)
=(5x=2y)x+7y)

(viii) [SX—lj +4(5x —l] +4,x#0

X X

2
Solution: (SX—lj +4[5x—1j+4,x¢0
X X

= Sx—lJ2+2(5x—§j(2)+(2)2

X

2
= 5x—l+2j
X

= Sx—l+2j[5x—l+2j
X X

Q.4

(i) (X" +5x+4)(x" +5x+6)-3
Solution: (x” +5x +4)(x* +5x+6)—3
Suppose that

X +5x=y

So,

(x* +5x+4) (x> +5x+6)-3
=(y+4)(y+6)-3
=[y(y+6)+4(y+6)-3
=(y*+6y+4y+24)-3

=(y +10y+24) -3

=y +10y+24-3

=y’ +10y+21

=y +Ty+3y+21
=y(y+7+3(y+7)

=(y+3)(y+7)

Weknow that y = x* + 5x

=(x" +5x+3)(x>+5x+7)

(i) (> —4dx)(x*—4x-1)-20
Solution: (x* —4x)(x* —4x—1)—-20
Suppose that

xT—4x=y

So,

=(y)y-D-20

=(y’~y)-20

=y —y-20

=y =5y +4y—-20
=y(y=35)+4(y-35)
=(y+4Hy-3)

Weknow thata = x* — 4x

=(x" —dx+4)(x* —4x-5)

= () =2(x)(2)+(2) |[ ¥ =5w+x-5]
(x-2) [x(x-5)+1(x-5)]

(x=2) (x=35)(x+1)
(x=5)(x+1)(x-2)’

(i)  (x+2)(x+3)x+DH(x+5)-15
Solution: (x+2)(x+3)(x+4)(x+5)—15
=[(x+2)(x + 5)I[Cx +3)(x +4)] -
=[x(x+5)+2(x+5)][x(x+4)+3(x+4)] -
=[x* +5x+2x+10][x" +4x+3x+12]-15
=(x*+7x+10)(x" +Tx +12) 15
Suppose that

X +Tx=y

So,

(x* + Tx+10)(x" + 7x+12)—15
=(y+10)(y+12)-15

=[y(y +12)+10(y +12)]-15
=(y*+12y+10y+120)-15

=(y” +22y+120)-15

=" +22y+120-15

=" +22y+105

=y +15y+ 7y +105
=y(y+15)+7(y+15)
=y(y+15)+7(y+15)

=(y+7)(y+15)

Weknow that y = x” + 7x

=(x" +Tx+7)(x* +7x+15)

(iv)  (x+4)(x-5)x+6)(x—-T7)—504



Solution: (x+4)(x —5)(x +6)(x—7)—504
=[(x+4)(x—9)][(x+6)x—7)]-504
=[x(x—=5)+4(x-9)][x(x—T7)+6(x—7)]-504
=(x" —5x+4x—-20)(x" —Tx+ 6x—42)—504
=(x* —x—20)(x" —x—42)-504

Suppose that

X' —x= y

So,

= (y—20)(y—42)—504

= [y(y—42)—20(y— 42)] - 504

=(y*—42y 20y +840) - 504

=1’ —62y+840—-504

=" —62y+336

=’ —56y—6y+336

= y(y—56) - 6(y—56)

=(y—6)y-56)

Weknow thata = x* — x

= (x> —x—-6)(x*—x—56)

=(x* —3x+2x-6)(x" —8x+ 7x—56)
=[x(x—=3)+2(x-3)][x(x —8)+ 7(x—8)]
=(x+2)(x-3)x+7)x—-8)

(v) (x +1D)(x+2)(x +3)(x +6) - 3x
Solution: (x +1)(x +2)(x +3)(x +6) - 3x°
=[(x +D)(x + 6)][(x+2)(x +3)] -3x°
=[x(x+6) +1(x+ 6)][x(x+3) + 2(x+3)] - 3x°

= (X" +6x+x+6)(x" +3x+2x+6)-3x"
= (X" +6+7x)(x" + 6+ 5x) = 3x
Suppose that

X +6=y

So,

=(y+7x)(y+5x)-3x"
=[y(y+5x)+ 7x(y +5x)] - 3x°
=(y" +5xy+ Txy +35x" —3x7)
=y +12xy+32x

=y +8xy+dxy+32x°
=y(y+8x)+4x(y+8x)
=(y+4x)(y+8)

Weknow that y=x"+6

=(x” +6+4x)(x* +6+8x)
=(x"+4x+6)(x*+8x+6)

Q.5

(i) X’ +48x—12x" — 64
Solution: x° +48x—12x" — 64
=x’ —12x" +48x — 64

a’ —3a’b+3ab>-b’ = (a — b)3
= (x)* =3(x)*(4) +3(x)(4)" - (4)°
=(x—4)

(i)  8x’ +60x" +150x +125
Solution: 8x’ +60x” +150x +125

@ +3a’b+3ab’+b’ = (a + b)3
=(2x)" +3(2x)°(5) +3(2x)(5)* + (5)°
=(2x+5)

(iii)  x’ —18x" +108x-216
Solution: x’ —18x* +108x—216
a’ —3a’b+3ab* — b’ = (a — b)3

= (x)" =3(x)*(6) +3(x) (6)" —(6)’
=(x— 6)3

(iv)  8x’ —125y° —60x*y +150x)°
Solution: 8x° —125y)° —60x”y +150xy°
=8x" —60x"y+150xy° —125y)°

a’ —3a’b+3ab’ b’ = (a — b)3

=(2x)’ —3(2%)*(5y)+3(2x)(5») —(5¥)
=(2x-3y)’

Q.6

(i) 27+8x°

Solution: 27+8x°

=(3)" +(2x)’

=(3+2x)[(3)" ~(3)(2x) +(2x%)°]
=(3+2x)(9—6x+4x7)

(i)  125x°-216y°
Solution: 125x° —216y°
=(5x)’ - (6y)’

(a—b)(a2 +ab+b2) =a’ - b’

= (5x=6))[(5x)" + (5x)(6y) +(6y)’]



= (5x—6y)(25x% +30xy +36)7)

(iii)  64x’+27y’
Solution: 64x°+27y’
= (4x)3 + (3y)3
(a+b)(a2 +ab+b2) =a +b
= (4x+3 y)[(4x)2 ~(4x)(3y)+ (3 y)Z]

= (4x+3y)(16x" —12xy+9)")

(iv) (2% + Sy
Solution: (2x)’ +(5y)’
(a—b)(a2 +ab +b2) —a -b
= (2x+5y)[ (2x) —(2x)(53) +(53)° |
= (2x+5y)(4x” —10xy + 25y%)



Exercise 5.3

Q.1 Use the remainder theorem to
find the remainder when

(i) 3x —10x" +13x—6 is divided by
(x—2) .

Solution:

P(x)=3x"-10x"+13x-6

Since P(x) is divided by (x—2).

L P(2)=R

R=3(2)"-10(2)> +13(2)-6

=3(2)’ -10(2)° +13(2)-6

=24-40+26-6

R=4
Hence 4 is the remainder

(i) 4x° —4x+3is divided by (2x-1)
Solution:

P(x)=4x"—4x+3

Since P(x) is divided by (2x-1)

.-.R:p@

LT L
HE

2 z
1
=Ax—-2+3
:l—2+3
2

1-4+46 3

2
R=2

2

3. )
Hence 5 is the remainder

(iii) 6x'+2x’—x+2 is divided by
(x+2) fromx+2=0

Solution: Given that

P(x) = 6x" +2x —x+2

Since P(x) is divided by (x+2)

SR=P (—2)

=6(-2)* +2(-2)° —(-2)+2

=96-16+2+2

R=84
Hence 84 is the remainder

(iv)  (2x-1’+6(3+4x)*-10is
divided by2x+1from2x+1=0

1
X=——
2

Solution: Given that
P(x)=(2x-1) +6(3+4x) 10
Since P(x) is divided by 2x+1

.'.R:P(—%j | |
A4 e 3]

=[1-1] +6[3 2] 10
=[-2] +6-10=-8+6-10

R=-12
Hence -12 is the remainder

(v) x' —3x*+4x—14is divided by
(x+2) from x+2=0x=-2

Solution: Given that

P(x)=x"-3x"+4x-14

Since P(x) is divided by (x+2)

" R=P(-2)

=(-2)* =3(-2)* +4(-2)-14

- -8-12-8-14

R=-42

Hence -42 is the remainder



Q.2

(i) If (x+2) is a factor of

3x* —4kx—4k*> then find the
values of Kk x+2=0x=-2
Solution: Given that
P(x)=3x" —4kx -4k
P(-2)=3(-2)° —4k(-2)— 4k’
P(-2)=12+8k-4k"
If (x+2) is the factor then remainder is
equal to zero
P(-2)=0
12+8k —4k* =0
43+2k-k*)=0
K 2k43=2

4

k> +3k-k+3=0
—k(k-3)-1(k-3)=0

(k—3)(—k—1)=0

k-3=0 —k-1=0

k=3 1=k
k=-1

(i) If (1) is a factor of
x'—kx*+11x—6the find the
value of k from x-1=0 x=1

Solution: Given that

P(x)=x"—k* +11x-6

P(1)=(1)’ —k(1)°’+11(1)-6

P(1)=1-k111-6

P(1)y=6—k

If (x-1) is the factor then remainder is

equal to zero

P(1)=0

6-k=0

k=6

Q.3 Without long division determine
whether

(1) (x—2)and(x—3)are factor of
P(x)=x"—12x" + 44x—48 from
x-2=0 x=2

Solution: Given that

P(x)=x"=12x" + 44x— 48

If (x-2) 1s the factor then remainder is

equal to zero

PQ)=2)’ —12(2)" +44(2)—48=8—48+83-48=0

Hence x - 2 is a factor of P(x)

Forx-3

R=P(3)

=(3)°-12(3)*+44(3)-48

=(3)°-12(3)*+44(3)-48

=27-108+132-48

=159-156

R=3

3 1s remainder hence x—31is not factor of

P(x)

P(3) is not equal to zero then x-3 is not

factor of P(x)=x3-12x" +44x—48

(i) (x—2),(x+3)and (x—4) are
factor of q(x) =x +2x° —5x-6
from x-2=0,x=2

Solution: Given that

q(x): X +2x —5x—6

For (x-2), putt x-2=0

x=2

R=4(2)

=(2) +2(2) -5(2)-6

R=8+8-10-6

R=16-16

R=0

Hence x—2 is factor of

q(x): X +2x° —5x—6

For (x+3), putt x+3=0

x=-3

R=q(-3)



=(-3) + 2(—3)2 -5(-3)-6
=-27+18+15-6
R=0
Hence x-2 18 factor of
q(x) —x +2x"—5x-6
For x-4, x-4=0
x=4
R=q(4)
=(4) +2(4) -5(4)-6
=64+32-20-6
R=70
Hence x-4 is not a factor of
q(x) =x +2x°—5x-6

Q.4  For what value of m is the
polynomial P(x) =4x’-7x*+6x-3m
exactly divisible by x+2?

Solution:

P(x)=4x" —7x" +6x—3m

From x+2=0, x=-2

P(-2)=4(-2) -7(-2)° +6(~2)—3m

P(-2)=-32-28-12-3m=-72-3m

If (x+2) is the factor then remainder is

equal to zero

P(-2)=0
~72-3m =0
~72=3m
7

Q.5 Determine the value of £ if
P(x)=kx'+4x" +3x—4 and

g(x)=x’—4x+k leaves the same
remainder when divided by

(x—3).
Solution:
g(x)=x"—dx+k
from x-3=0 x=3
R = q(3)
=(3) -403)+k
=27-12+k

=15+k
R =15+k 1)
R, =P(3)
=k(3)’ +4(3)" +3(3)- 4
=27k +36+9—4
R, =27k+41 . (i1)

Since it leaves the same remainder.
Hence R, =R,

15+k=27k + 41
15-41=27k —k
26 =26k
g2

26
k=-1

Q.6  The remainder after dividing the
polynomial P(x)=x’+ax’+7 by
(x+1) is 2b calculate the value of
a and b if this expression leaves a
remainder of (h+35) on being
dividing by (x-2)

Solution:

Let

P(x)=x+ax* +7

Since P(x) is divided by (x+1)

Put x+1=0 x=-1
R=P(-1)
= (1Y +a(-1y +7
=—l+a+7
R=a+6

According to first condition remainder is
2b
2b=a+6 (1)
Since P(x) is divided by (x-2)
Put x-2=0
x=2
P(2)=(2) +a(2)*+7
=8-+4a+7

R=15+4a

According to second condition remainder
1s (b+5)

15+4a=b+5

4a-b=5-15

4a-b=-10 ... (i)



Solving equations (i) and (i)
From equation (i1) b=10+4a putting the
value of be in equation (1)
at6=2(10+4a)
a=20+8a-6
-8ata=14
-T7a=14
14
—7
a=-2
Putting the value of a in equation (i1)
4a—-b=-10

a

4(-2)-b=-10
-8-h=-10
~-8+10=5
2=h

bh=2

Q.7  The polynomial x° +/x” + mx + 24
has a factor (x+4) and it leaves

a remainder of 36 when divided

by (x-2)
Find the values of / and m.
Solution:
Let
P(x) =x + I’ +mx+24
From x+4=0 x=-4

P(-4) = (-4)> +1(-4) +m(-4)+ 24

P(-4)=-64+ 161 -4m+ 24

P(-4)=16]-4m-40

According to condition (x+4) is the factor

then

16/ -4m—-40=0

4[4/ -m-10]=0

4/-m—-10=0 (1)

fromx-2=0 x=2

Now P2)=(2] +12) +m(2)+ 24
P(2)=8+4[+2m+24

PR)=4/+2m+32
According the condition

4/ +2m+32=36

41 +2m =36-32

A +2m=4

4 +2m—4=0 (ii)

Subtracting (1) from (ii)

M+2m—4=0

+ 4 FmF10=0
3m+6=0

3m+6=0
3m=-6

_=$2
7

m=-2

Putting the value of m is equation (1)
4/ —-(-2)—-10=0

4/+2-10=0

4/-8=0

4/ =8

=2

m

Q.8 The expression /[x’+mx*—7
leaves remainder of -3 and 12

when divided by(x—-1) and
(x+2) respectively. Calculate

the value of / and m.
Solution:
P(x)=I"+mx" -7
from x-1=0 x=1
P =11y +m(1)’ -4
Py=1+m—-4
According to conditions /+m-4=-3
l+m=4-3
[=1-m (1)
From x+2=0 x=-2
P(=2)=1[(-2) +m(-2)" -4
P(-2)=-8[+4m—4
According to condition
8l +4m—4=12
Putting the value of / in the equation



—8|1-m|+4m =16
-8+8m+4m=16
12m=16+8
12m=24

A
m="—
y24
m=72
Putting the value of m is equation (1)
[=1-2

1=-1
m=2
[=-1
Q.9 The expression

ax’ —9x* +bx+3a is  exactly

divisible by x’ —5x+6. Find the
value of a and 5.
Solution: Given that

P(x) =ax’ —9x” + bx +3a
X°—5x+6 =x*—2x-3x+6
:x[x—Z]—3[x—2]
= [x—2][x—3]
(x—2)(x—3)is divides the expression ax’-
9x” +bx+3a from x-2=0,x=2
P(2)=a(2)’ —=9(2)’ +h(2)+3a
P(2)=8a—-36+2b+3a
P2)=1la+2b-36
According to condition (x-2) is the factor
SO

11a+2b-36=0 (1)
From x-3=0,x=3

P3)=aBy —9(3) +bh(3)+3a
P(3)=27a-81+3b+3a

P(3)=30a+3h-81
According to condition (x-3) is the factor
o)

30a+3b—81=0 (ii)
3(10a+b—27)=0
10a+b—27:%

b=27-10a (iii)

Putting the value of b in equation (i)

1a+2[27-10a)-36=0
lla+54-20a-36=0
—Oa+18=0

+18 =9a

. +,1§2

a=+2 . :
Putting the value of a in equation

b=27-10(+2)
b=27-20
b=7

a=2

(111)



Exercise 5.4

Q1 X -2x"-x+2

Solution: Given that

P(x): X —2x"—x+2

P=2 and possible factor of 2 are+1,42.
Here q=1 and possible factor of 1 are+1.

P
So possible factor of P(x) will be form —==x112

P(x)=x"—2x"—x+2

Put x=1

P(1)=(1) —2(1)-1+2  =1-2-1+2=0Remainder is equal to zero so (x-1) is factor
Put x=-1

P(-1)=(-1) —2(-1)* ~(-1) + 2=—-1-2+1+2=0Remainder is equal to zero so (x+1) is factor
Put x=2

P(2)=(2) —2(2)* —(2) +2=8-8 -2+ 2 =0 Remainder is equal to zero so (x-2) is factor
X =207 —x+2=(x-1)(x+1)(x-2)

Q.2 x' —x"-22x+40

Solution: Given that

P(x)=x"—x"-22x+40

P=40

possible factor of 40=+1,+2, +4, +5 +8 +10, +20, +40
Here q=1 and possible factor of lare +1

So possible factor of P(x) will be from

B 140 14,15, 48.410, 420, +40
q

P(x)=x"—x>—22x+40

Put x=2

P(2)=(2) —(2)" —22(2) +40
—8-4-44+40=0

Remainder is equal to zero so (x-2) is a factor
Put x=4

P(4)=(4) —(4)° —22(4)+40
=64-16-88+40=0

Remainder is not equal to zero so (x-4) is a factor
Put x=-5



P(=5)=(-5)" = (=5)" =22(-5) +40
=—-125-25+110+40
=-150+150
=0
Remainder is equal to zero so (x+5) is a factor
Hence x* —x* —22x+40 = (x—2)(x —4)(x +5)

Q.3  -6x*+3x+10

Solution: Given that
P(x)=x"—6x>+3x+10

P=10

So possible factor of 10 are 1,42, +5 +10
Here q=1 So, possible factor of lare +1.

. P
So possible of factor of P(x) can be found from —==+1,+2,+5,+10
q

P(x)=x*-6x"+3x+10

Put x=-1
P(-1)=(-1)*-6(-1)*+3(-1)+10=-1-6-3+10=0
Remainder is equal to zero so (x+1) is a factor
Put x=2
P(2)=(2)’-6(2)*+3(2)+10=8-24+6+10=0
Remainder 1s equal to zero so (x-2) is a factor
Put x=5

P(3)=(5] ~6(5)" +3(5) +10=125-150+15+10=0Remainder is equal to zero so (x-5) is a factor
Hence x” —6x” +3x+10=(x+1)(x—2)(x—5)

Q.4 Y +x*—10x+8
Solution: Given that
P(x)=x*+x*-10x+8

P=8 So possible factor of 8

are +1,42,+3 +4,+5 +6,+7,+8 .

: P

Here q=1 So possible factor can be found from —=+1,+2 +4 +8
q

P(x)=x’+x*-10x+8
Put x=1
P(1)=(1) +(1) =10(1)+8=1+1-10+8=0
Remainder is equal to zero so (x-1) is a factor
Put x=2
P(2)=2+2"-10(2)+38
=8+4-20+8
=20-20
=0
Remainder is equal to zero so (x-2) is a factor



rut x=-4

P(-4) =(-4)*+(-4)%-10(-4)+8
=-64+16+40+8

=-64+64

=0

Remainder is equal to zero so (x+4) is a factor
Hence x* +x° —10x+8=(x—1)(x—2)(x+4)

Q5 X -2x"-5x+6

Solution: Given that
P(x)=x-2x"-5x+6

P =68ofactorsof 3are+1,+2,+3,+6
Here q=1 So factors of lare+ 1.

. P
So possible factors of P(x) can be found from —==*1,£2,£3,+6

q
P(x)=x3-2x*-5x+6
Put x=1
P(1) =(1)’-2(1)%-5(1)+6
=1-2-5+6
=-7+7
=0
Remainder is equal to zero so (x-1) is a factor
Put x=-2
P(-2)=(-2) —2(-2) —5(-2)+6
=-8-8+10+6
=-16+16
=0
Remainder is equal to zero so (x+2) is a factor
Put x=3
P(3)=(3) -2(3) —5(3)+6
=27-6-15+6
27-27
=0

Remainder is equal to zero so (x-3) is a factor
Hence x* —2x* —5x+6=(x—1)(x+2)(x-3)

Q.6 X +5x°-2x-24

Solution: Given that

P(x)=x"+5x"—2x-24

P=-24 So possible factors of 24 are +1,+2 +3 +4 +6,+8 +12,+24
Here q=1. So possible factors of 1 are + 1.

So possible factors of P(x) will be found from

L 140,13, 14,46,48, 412,424

q



P(x)=x +ox"-2x-24

Put x=2

P(2)=(2)’+5(2)*-2(2)-24

=8+20-4-24

=28-28

=0

Remainder is equal to zero so (x-2) is a factor
Put x=-3

P(-3) =(-3)*+5(-3)%-2(-3)-24
=-27+45+6-24

=-51+51

=0

Remainder is equal to zero so (x+3) is a factor
Put x=-4

P(-4) =( -4)+5(-4)%-2(-4)-24
=-64+80+8-24

=-88+88

=0

Remainder is equal to zero so (x+4) is a factor
Hence x* +5x" —2x—24 =(x—2)(x+3)(x+4)

Q.7 3x -x"-12x+4

Solution: Given that
P(x)=3x"—x*—12x+4

P=4 So possible factors of 4 are +1,+2,+4
Here q=3 So possible factors of 3 are +1,+3 .

So possible factors of P(x) can be found from
r_ +1,42, i4,l,i%,ii
q 3773773

Put x=2

P(2)=3(2)" —(2) —12(2)+4
=24-4+24+4

=28-28

=0

Remainder 1s equal to zero so (x-2) 1s a factor
Put x=-2

P(-2)=3(-2) —(-2) —12(-2)+4

— 24 4424+4

=28-28

=0

Remainder is equal to zero so (x+2) is a factor

Put x=—
3

A e



1 3x=1
—=
3 3x—1

Remainder is equal to zero so (3x-1) is a factor

Hence 3x” —x* —10x+4 =(x—2)(x+2)(3x-1)

Q.8 2%  +xt —2x—1
Solution: Given that
P(x)=2x*+x%-2x-1

P=—1So possible factors of -1 are £ 1, + 2.

Here q=1. So possible factors of P(x) will be found from s

q

L L

q 2
P(x)=2x+x%-2x-1
Put x=1
P(1) =2(1)*+(1)*-2(1)-1
=2+1-2-1

=3-3

=0

Remainder is equal to zero (x-1) is a factor

Put x=-1

P(-1) =2(-1)*+(-1)*-2(-1)-1
=2+1-2-1

=3-3

=0

Remainder is equal to zero (x+1) is a factor

Put x = —



2 24 4
P -1 =—++
2 4 A
=0
1
X=——
2
2x=-1
2x+1=0

Remainder is equal to zero so (2x+ 1) is a factor

Hence 2x” + x* —2x—1 = (x=1)(x +1)(2x +1)



Review Exercise 5

Filling the blanks:

The factor of x° —5x+6are .

(a) x+1,x-6 (b) x—2,x-3

() x+6,x—1 (d) x+2,x+3

Factors of 8x’ + 273’ are

(a) (2x—3y),(4x2+9y2) (b) (2x—3y),(4x2—9y2)
(c) (2x +3y),(4x2 —6xy + 9y2) (d) (2x-3y), (4x2 +6xy+ 9y2)
Factors of 3x° —x—2 are .

(a) (x+l),(3x—2) (b) (x+1),(3x+2)

(c) (x—l),(3x—2) (d) (x—l),(3x+2)
Factors of a' —4b" are .

@) (a-b),(a+b),(a"+4b°) (b)(a”~2b%),(a” +2b°)
(¢) (a—b),(a+b)(a’+4b") (d) (a—2b),(a" +2b%)
What will be added to complete the square of 9a° —12ab ?.....

(a) —16b? (b) 16b? () 4b* (d) —4b?

Find m so that x* +4x +mis a complete square

(a)8 (b) -8

(c) 4 (d) 16

Factors of 5Sx” —17xy—12)° are

(a) (x+4y),(5x+3y) (b) (x—4y),(5x—3y)
(¢) (x—4y).(5x+3y) (d) (5x—4y),(x+3y)

1
Factors of 27x’ —— are

X

(a) [3x—1j,(9x2 +3+L2j (b)[3x+lj,£9x2 +3+L2]
X X X X

(© [3x—1],[9x2—3+%] (d) [3x+1],[9x2_3+i2j
X X X X

ANSWERS KEYS
3 4 5 6 7 8
d b c c




Q.2  Completion items

(i) X' +5x+6=
(i) 4da’-16=
(i)  4a” +4ab +( )is a complete square.

2 2

(v) S -2+2 -

vy X

(v) (x+y)(x2—xy+y2):

(vi)  Factored form of x*'—16is

(vii)  If x=2 is factor of /(x)=x"+2kx+8 then=
ANSWER KEYS

(i) (x+3)(x+2)

(ii) (2a+4)(2a—4):4(a+2)(a—2)

(iii)  (b)?

i) (E_Xj
Vv X
V) X4y

(vi) (x+2)(x—2)(x2 +4)
wii) =3

Q.3 Factorize the following

(i)  x*+8x+16-4)°
Solution: x°+8x+16-4)°
=[x*+8x+16]-4)"

= (x) +2(x)(4)+(4) |- (2)

=(x+4) - (20)

Now arrange them
:(x+4+2y)(x+4—2y)
:(x+2y+4)(x—2y+4)

(i)  4’-16)°
Solution: 4x°-16)”
:4[x2 —4y2]

=4[ (<) (20 |

:4(x—2y)(x+2y)

(iii))  9x” +24x+3x+8
Solution: =9x* +24x+3x+8
:3x(3x+8)+1(3x+8)

=(3x+8)(3x+1)

(iv) 1-647°
Solution: 1—64z°

=(1) ~(42)’
—(1 _42)[(1)2 +(1)(42) +(4zﬂ

=(1-4z)(1+4z+162°)

(1Y
v) 8x —[gj




w1 zy +5p-3

Solution: =2)° +6y—y -3
=2y(y+3)-1(y+3)
=(2y-1)(y+3)

(vii) X +x*—4x—4
Solution: x° +x* —4x—4
=x*(x+1)—-4(x+1)
:(erl)(x2 —4)
:(x+1)(x—2)(x+2)

(viii) 25m*n’ +10mn+1
Solution: 25m’n”+10mn+1
=(5mn)’ +2(5mn)(1)+ (1)’

:(Sanrl)2

(ix) 1-12pg+36p°q°
Solution: 1-12pg +36p°q*
s(a)’ —2ab+(by

= (1) =2(1)(6p9)+ (6 pq)°
=(1-6pq)



Unit 5: Factorization

Factorization:

The process of expressing an algebraic expression in terms of its factors is called
tactorization.

Remainder Theorem:

If a polynomial p(x)is divided by a linear divisor (x—a),then the remainder is

pla).

Zero of a Polynomial:

If a specific number x =ais substituted for the variable xin a polynomial p(x) SO

that the value p(a) is zero, then x = ¢ is called a zero of the polynomial p(x).

Factor Theorem:

The polynomial (x—a) is a factor of the polynomial p(x)if and only if p(a) =0.

Rational Root Theorem:

Let ax"+ax"" +..+a_x+a, =0, a,#0be a polynomial equation of degree n with

integral coefficients. If £is a rational root (expressed in lowest terms) of the
q

equation, then pis a factor of the constant term a, and ¢is a factor of the leading

coefficienta,, .



Q.1
(i)

(i)

Q.2
(i)

(i)

Exercise 6.1

Find the H.C.F of the following expressions.

39x"y’z and 91x°y°z’

Solution:

39x Y’z =3x 13X X XXXXXXY.V.V.Z

Nx’y°z" =Tx13XXXXXXY YV VY VIZIZLLZ
HCF=13xxxxxxyyyz

HCF=13x"y"z

102xy°z,85x"yz and 187xyz’
Solution:

102xy°z =2x3x17xxy.y.z
85x7yz =5x17xxxy.z

187xyz" =11x17xx.y.z.2
HCF=17xyz

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

X +5x+6,x —4x-12

Solution: x° +5x+6,x" —4x—12
Factorizing x° +5x+6

=X +3x+2x+6

= x(x+3)+2(x+3)

= (x+3)(x+2)
Factorizing x° —4x—12
=x"—6x+2x-12

= x(x—6)+2(x—6)

= (x—6)(x+2)

So,

HCF= (x+2)

x' =27, x" +6x—-27,2x" —18

Solution: x° —27,x> +6x—27,2x> —18



Factorizing x’ —27

=(x) - (3)

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

= (x+9)(x—3)

Factorizing 2x° —18
=2(x"-9)

=2[(0)" () ]
=2(x=3)(x+3)
So,

H.CF = (x-3)

(iii) X -2x +x,x*+2x-3,x* +3x 4
Factorizing x’ —2x” +x
= x(x2 —~2x+ 1)

x(xz—x—x+1)

:x[x(x—l)—l(x—l)J
:x(x—l)(x—l)
Factorizing x° +2x -3
=x" +3x-x-3
:x(x+3)—l(x+3)
:(x+3)(x—1)
Factorizing x° +3x—4
=x"+4x—x—4
:x(x+4)—1(x+4)
:(x+4)(x—1)

So,

HCF =(x-1)

(iv)  18(x’—9x" +8x),24(x" +3x+2)
Solution: 18(x3 —9y” -1—8x),24(x2 +3x+2)
Factorizing 18(x3 —9x” + 8x)

=6x3xx(x”—9x+8)



)

:6><3><x(x2 —8x—x+8)
:6><3><x[x(x—8)—l(x—8)}
:6><3><x(x—8)(x—1)
Factorizing 24(362 +3x+2)
=6x4(x" ~3x+2)

:6><4(x2 —2x—x+2)
=6x4] x(x=2)-1(x-2)]
=6x4(x-2)(x-1)

So,
H.CF= 6(x—1)

36(3x" +5x7 - 2x7),54(27x" — x)
Factorizing 36(3x" +6x’ - 2x7)
=3x3x2x2xx (3% +5x-2)
=3x3x2x2xx" (3x7 + 6x - x - 2)
=3x3x2x2xx7 | 3x(x+2)-1(x+2) |
=3x3x2x2xx" (x+2)(3x-1)
Factorizing 54(27x" —x)
=3x3x3x2xx(27x ~1)

:3><3><3><2><x[(3x)3 —(1”
:3><3><3><2><x(3x—1)[(3x)2 +(3x)(1)+(1)1

:3><3><3><2><x(3x—1)(9x2+3x+1)

So,

HCF= 3><3><2><x(3x—1)

:18x(3x—1)



Q.3 Find the H.C.F of the following by division method.
(i) X' +3x7 —16x+12, x> +x* —10x +8
Solution: x° +3x” —16x+12, x’ +x* —10x+8

]
24y —10x+8)x3 +3x —16x+12

+x° +x° F10x+8

2x° —6x+4
2(x2—3x+2)
x+4

x2—3x+2) /+x2—10x+8

A3 +2x

4x* —12x +8
+4x> F12x £8

X

H.C.F = (x2 —3x+2)

(i) P+ -2x7+x-3, S0 4+3x7 —17x46
Solution: x* +x’ —2x* +x-3, Sx’ +3x ~17x+6

xX+2
5x3+3x2—17x+6)x4+x3—2x2+x—3

x5

SxP 457 —10x* +5x =15

+35x* +3x° F17x* + 61

2% +Tx* —x—15
x5

10x” +35x* —5x 175
+10x° +6x> F34x+12
20x” +29x —87
29(x” +x-3)

5x-2
x2 +x—3)5x3+3x2 —_17x+6

+5x° +5x* F15x
2x*=2x+6

237 F2x+6

X

H.C.F = (x2 +x— 3)



(iii)  2x" —4x* —6x,x" +x* —3x" - 3x’
1
2x° —4x* —6x> X +x*—3x —3x°

x2

2% +2x" —6x° —6x°
-2x° F4x* F6X
6x* —6x’ —6x7 +6X%

6(x4 —x’ —x +x)

2x—2
¥ ox —x +x) 2x° —4x? — 6x
+2x° + 2x*° 2x" 1257

—2x* +2x° —2x* —6x

2x* +2x° +2x% F2x

—4x” — 4x
—4()52 +x)
X —2x+1
x2+x) xt—x-x*+x
—x"+x’
—2x° —x7 +x
T2x° F2x°
X +x
+x° +x
X

H.C.F =x* +x

Q.4  Find the L.C.M of the following expressions.

(i) 39x7)’z and 91x"y°z’
Solution:
30x" Y’z =3x13xxXXXXXXY VY2

Mx'y’z" =Tx13x XX XXXV VY YV VLI L2 22
Common=13x")"z

Uncommon=3x7xx"y’z°
2.3_6

=2lx"y’z
L.C. M= common factors xuncommon factors
2.3_6

=13x"y zx21x’y’z
273x"y°z7



(i)  102xy°z,85x%yz and 187xyz’
Solution:
102xy°z =2x3x17.x.y.y.2
85x7yz = 5x 17 xx.xy.2

187 xyz® =11x17.x.y.z.2

Common=17xyz

Uncommon=2x3x5x11.xyz
=330 xyz

L.C.M=common X uncommon
=17xyz x330xyz

=5610x"y*z’

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

(i) x*—25x+100 and x* —x-20
Solution: x° —25x+100 and x* —x—20
Factorizing x° —25x+100
= x> —20x—5x+100

=x(x—20)-5(x—-20)
=(x=20)(x-5)

Factorizing x* —x—20
=x"—5x+4x-20

= x(x—5)+4(x—5)

= (x—S)(x+4)

So,

LCM = (x-5)(x+4)(x-20)

(i) x*+4x+4,x —42x +x -6
Solution: x” +4x+4,x" —4.2x  +x -6
Factorizing x° +4x+4
=x’+2x+2x+4
=x(x+2)+2(x+2)
= (x+2)(x+2)
Factorizing x° —4
=(x) (2
= (x—2)(x+2)

Factorizing 2x° +x—6
=2x"+4x-3-6
=2x(x+2)-3(x+2)
=(x+2)(2x-3)



Lo = (xr+2)(x+2)(x—2)(2x-3)

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

(i) 2(x" - y*).3(x + 207y " - 2y7)
Factorizing 2(x* - ")
:2[(x2)2—(y2)2}
=2(x* + )7 ) (x* =)
=2(x 3" )(x+»)(x-y)
Factorizing 3(x* +2x"y —xy” ~2)")
:3[x2 (x+2y)-)° (x+2y)]
=3(x+2y)(x" ")

:3(x+2y)(x+y)(x—y)
.é.MZ (ery)(x—y)(x2 +y2)(x+2y)><2><3

= 6(x-1—y)(x—y)(x2 +y2)(x+2y)
= 6(x+2y)(x4 —y4)

=W

(iv) 4(x4 —1),6(3(3 —x’ —x+1)
Solution: 4(x4 —1),6(x3 —x’ —x+1)

Factorizing 4(x4 -~ 1)

- 2><2[(x2)2 —(1)2}

=2x2(x* +1)(x* 1)

=2 2(x* +1)(x+1)(x-1)

=6(x" —x* —x+1)

=23 ¥ (x =)= 1(x—1)]

=253 (x=1)(*-1) |
=2x3(x—1)(x—-1)(x+1)
L.CM=2x2x3(x—1)(x+1)(x—1)(x*+1)
=12(x 1) (x+1)(x*+1)

=12(x-1)(x* 1)



Q.6

Q.7

For what value of kis (x+4) the H.C.F of x* + x—(2k+2) and2x’ + kx—12?
Solution:

P(x) =x° +x—(2k+2)

Since x+4 1s H.C.F of P(x) and ¢g(x)

" x+4 1s a factor of P(x)

Hence P(—4)=0

X +x—(2k+2)=

By putting the value of x

(—4)" +(-4)-(2k +2) =
16-4-2k-2=0
2k+10=0

2k =10

If (x+3)(x—2) is the H.C.F of P(x)= (x+3)(2x2 —3x+k) and ¢(x)=(x-2)
(3x2 +7x—l) the find k and /
Solution: (x-2) (x+3) will divide P(x) =(x+3) (22-3x+K)
(x — 2) (x+3) will divide P(x) =(x+3) (2x*-3x+K)
x—2=0
x=2
P(2)=(2+3)(2(2)*-3(2)+K)
PRY~(5)2x 4-6+K)
P2)=5(8-6+K)
P2)=5(2+ K)
Remainder is equal to zero
52+K)=0
2+K =2
5

2+K=0
K=-2
g(x)=(x-2)(3x" +7x-1)

(x+3)will be divide ¢ (x)= (x—2)(3x2 +7x—l)

(-

x+3=0

2)
v
1(3)=(3-2)[3(3) +7(=3)~/]
a(-3)=(

-3)=(-5)[3(9)-21-/]



Q.8

Q.9

q(—3) = (—5)[27—21—/]

q(-3)=(-5)(6-1)
Remainder is equal to zero
-5(6-1)=0

6-/=0

=6

The LCM and H.C.F
polynomials P (x) and ¢ ( x) areZ(x4 —~ 1) and (x + 1)(x2 + 1)
P(x)=x"+x"+x+1, find ¢(x)
Solution: . P(x)x¢(x)=L.CM=H.CF
P(x) X q(x) =LCMxH.CF

LCM<xHCF

T

By putting the values

2(x" = 1) (e +1)(x" +1
q(x): ( x32x2+x£1 )
2w 1) (x+1)(x"41)

¥ (x+1)+1(x+1)
2(x4—1)(y4)( 2+1)
e
q(x)=2(x"-1)

q(x)=

q(x)=

of
respectively.

If

Let p(x):lO(x2—9)(x2—3x+2)and q(x):IOx(x+3)(x—1)2.if the H.C.F of

p(x).q(x) is 10(x+3)(x—1),Find their L.C.M
Solutions: p(x)xq(x)=L.CMxHCF
p(x)xq(x)=LC.MxHCF

Lear= 20
HCF
By putting the values

,Kf(xz —9)(x2 —3x+2)x10x(%)(x—l)z
3 (53)(2T)

LOM =10x(x" =9)(x ~3x+2)(x 1)

LCM =




Q.10 Let the product of L.C.M and H.C.F of two polynomial 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: p(x)xq(x)=LCMxHCF

p(x)xq(x)=LCMxHCF

By putting the values

(x+3)(x=2)(x" +kr +15) = (x+3)" (x=2) (x+5)

(x+3) (x=7)(x+5)
(+7)(>7)

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

X +he+15=x" +8x+15

kx:)c‘z/+8x+,1/5—/—,1/§

kx =8x

E

k=38

X he+15=

Q.11 Wagqas 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 in this way.

Solution
1
1281176
128
TZ
481128
96
32548
32
2
16)32
32
0

Highest no. of children =16



Exercise 6.2

Simplify each of the following as a rational expression.

xz—x—6 x2+2x—24
2 + 2
x -9 x —x—12
xz—x—6 x2+2x—24
2 + 2
x -9 X —x—12
xz—x—6 x2+2x—24
—7 2 +—
x -9 X —x—12
X 3x-2x-6 x +6x—dx-24
(x) —(3) X —x-12
_x(x—3)+2(x—3)+x(x+6)—4(x+6)
(x=3)(x+3) x(x—4)+3(x—4)
(%f)(xﬂ) (x+6)(x<4)
(%5)(?6+3) (2<% )(x+3)

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

x+3
B 8+2x

B x+3
B 2(x+4)
x+3

Solution:

x+1 x-1 4dx dx
- T2 T3
x=1 x+1 x"+1] x -1
x+1 x-1 4x} 4x
+
X

Solution: - —— 1
x—=1 x+1 x"+1 -1

[x+1 x-1 4x 4x
N T2 T3
L x=1 x+1 x +1] x -1

[y -y ax } 4x
(x=1)(x+1)  x*+1] x*-1

__x2+2x+1—(x2+1—2x)_ 4x N 4x
(x=Dx+1) X 1| x' -1



¥ -1

:_/+2x%f—//f+2x_ 4x1}{ Ay }

2 2
x 1 x4

A A } 4x
_ _ .

x -1

B 4x(x2+1)—4x(x—1) . Ay

(x"=1)(x" +1) [

_4x3+4x—4x3+4x 4y
4 +

x —1 x -1

_x2—1 X +1

_ & N 4x
x4—1 x4—1
~ Bx+4x
x -1
_12x
x' -1
1 1 5
Q.3 - +— -
x =8x+15 x —4x+3 x —6x+5
. 1 1 P
Solution: — +— ——
X —8x+15 X —4x+3 X —6x+5
1 1 9
= + —

X —8x+15 X —4x+3 X —6x+5
_ 1 . 1 B 2
x2—3x—5x+15 x2—3x—1x+3 x2—5x—x+5
~ 1 N 1 B 2
Cx(x=3)=5(x=3) x(x=3)—1(x-3) x(x—5)—1(x-5)
1 1 2
TG-30-5) -3-D) (—S)x-D)
C(x-D+(x=5)-2(x—-3)
 (x=3)(x=5)x=1)
Ade A fai A
(x=3)(x=)(x-1)
B 0
(x—3)(x—5)(x—1)
=0




Q.4

Solution:

(x+2)(x+3)  (x+ 2)(2x° —32)

x -9 (x—4)(x2—x—6)
(x+2)(x+3)  (x+ 2)(2x" —32)

2

x -9 (x—4)(x2—x—6)

_ (3 (e 2)(2x” —32)

2

x -9 (x—4)(x2—x—6)
(x+2)(x+3) (x+2)[2(x —16)}

(x)' —(3)° (x—4)(x2—3x+2x—6)
) | 207 @

C(x— 3)(}4) (x—4)[x(x—3)+2(x-3)]
_(x+2) (M)[z(x%)u/)]

(-3 (=)(x-3)(x<2)

(x+2) 2(x+4)

(x 3) (x-3)

x+2 2x+8

x3 x—3

B xX+2+2x+8

x-3

3x+10

Q.5

Solution: =

x—3

X+3 1 4x

— 2 + T2
2% +9x+9 2(2x-3) 4x -9

xX+3 1 4x

2 + B 2
2x +9x+9 2(2x-3) 4x -9
X+3 1 4x

~— 2 + T2
2x  +9x+9 2(2x-3) 4x -9

x+3 1 dx

-~ + - 2 2
2x +6x+3x+9 2(2x-3) (2x) -(3)

X+3 1 4x

T D31 3)  22x—3) (2x—3)2x+3)

(x43) 1 4x

_(M)(2x+3) 2(2x—3) (2x—3)2x+3)

1 4x

2x +3 2(2x -3) (2x -3)(2x+3)

C22x-3)+(2x+3) —4xx2

2(2x —=3)(2x+3)
4x—-6+2x+3-8x

2(2x —=3)2x+3)



Q.6

Q.7

B —2x-3
C2(2x—3)(2x+3)
e at)
2(2x—3)( 2%F3)
-1

T 2(2x-3)

A—l,WhereAZa—Jrl
A a—1

Solution: A4 - % Where A= arl

a—1
:A_l:?
A

Put the value of A
B a+l a-1

Ta-1 a+l
(a+1) —(a—1)
T @@+
' +2a+1-(a’ —2a+])
- a —1

:/+2a;|/f—/+2a;/f

a —1

da

a2—1

x—1 2 x+1 4
+ — + >
x—2 2-x xX+2 4—x

{x—l 2 } x+1
Solution: + —
x=2 2-x

+ 2
xX+2 4-—x

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

|

Cx—1 2 x+1 4
| x—-2 —x+2

x+2 —x"+4

|

x—1 2 | | x+1 4
+

x—=1 2 | [ x+1 4

_x—2_x—2_ | x+2 ¥ —4

|

x—2 x—2] | x+2 —(x2—4)

|



| x-1-2 x+1 4

_[ x=2 }_Lc+2_(x+2)(x—2)}
_(x=3) (r+D(x=2)-4
C(x-2)  (x+2)(x-2)

x3 X —x-2-4
Tx-2 (x+2)(x-2)
_x-3 X —x-6

- x—2_(x—2)(x+2)

_x-3 _x2—3x+2x—6
_x—2 (x—Z)(x+2)
_x=3 x(x-3)2(x-3)

:x—B_(x_:;)(M)
= )

B x:2 B x:z

0 Ans

What rational number should be subtracted from
2 2x-7 x-1

=————toget
X2+x-6 x—2

Solution: let required rational number be P(x)
According to condition

2x° +2x—7 x—1
— —P(x)=
x2+x—6 () X
2x*+2x-7 X
P — _
() X +x-6 x-—
B 2xT+2x-7 X
X 43x-2x-6 x-2
2x°+2x-7  x-1
x(x+3)—2(x+3) x—2
22X 42x-T7
_(x+3)(x—2)
207 420 =T —(x—1)(x+3)
- (x+3)(x—2)
_2x2+2x—7—(x2+2x—3)

(x+3)(x-2)

N[ = b

_x—l
x—2




C2xP+2x—T—x"—2x+3

(x+3)(x—2)

x* -4

- (x+3)(x—2)

x*—2°

N (x+3)(x—2)

(x+2) (5]
(v+3) (7]

_x+2

Cx+3

2 2
X +x—-6 x —4
= X

9
Q xz—x—6 x2—9
. X 4x—6 x -4
Solution: =— X—
X —x—6 x -9
_x2+x—6xx2—4
xz—x—6 x2—9
x2+3x—2x—6 952—22
-2 X3
x —3x+2x-6 x -3
_x(x+3) 2(x+3) ( —2)
T2(x3)12(x3) (x-3)
(M)(x—z x—2)(%f
X
(x 3)(%5) (x—3)(/x/+/§
_(x-2)
(x-3)
-8 x +6x+8
Q.10 > X—
x -4 x —2x+1

x3—8 x2+6x+8

Solution: ———x

x —4 xz—2x+1

x -8 x +6x+8

x —4 x —2x+1



x2+4x+2x+8

() - s
(x)—(z)2 X —x—-x+1
(

x_z)(x2+2x+4)Xx(x+4)+2(x+4)
(x—2)(x+2) x(x—l)—l(x—l)
_x2+2x+4><(x+4)()”/"’/i)
C(x#27) (D)

(x2+2x+4)(x+4)
) (x-1)°
x4—8x 2x—1 xX+3
Q.11 2 X3 X3
2x +5x—-3 x +2x+4 x —2x
. x'—8x 2x—1 X+3
Solution: 5 X X

2x +5x-3 x2+2x+4 x2—2x

x4—8x 2x—1 X+3
= X X

- 2x2 +5x-3 x2 +2x+4 x2—2x

3
x(x —8) 2x—1 X+3
=— X— X

2x +6x—x—-3 x +2x+4 X(X—Z)

Lo N I N

T 2x(x13)—1(x+3) ¥ +2r-4 x(x-2)

X(M)(M)X 20T )

x+3
) st 2T

2y"+Ty—4 4y -1

Q.12 5 F—
3y —13y+4 6y +y—1

L2y +7y—4 4y -1
Solution: y LY

3y° —13y+4 6y +y—1



2y 4 Ty-4 4y -1
3y —13y+4 6y +y—1
C2y 8y -ly-4 . (2y) (1)
3" 12y —y+4 6y +3y-—2y-1
:2y(y+4)—l(y+4)+ (2y-1)(2y +1)
3y(y-4)-1(y-4) 3y(2y+1)-1(2y+1)

C(rea)2y-n) | (2r-1)(20+T)
| (

202 2 2 N B
ors [£o o]

2 2
X -y x +y X—y X+
2+ 2 2_ 2 n _
Solution:{x2 y2_x2 %];{x y_X y}
x -y xT+y X—y X+
2 2 2 2
Xy x oy ]{nyy}

- X—y X+Y

:x2_y2 x2+y2
) (x2+y2)2(x2yz)ZH(w)Z(wf}

=y 47 (x=y)(x+)
(x4+2x2y2+y4)(x42x2y2+y4)]{(x2+2xy+y2)(x22xy+y2)]
)
)/+2x2y2+/)/+2x2y2/]:[/Jerer)/)(Z/+2xy)/]

I T =

B 4xzy2 ;{ 4xy }
__(xz_yz)(x2+y2) ’ xz_yz

2

B 4x2y2 sz_y
- (xz —)/2)()c2 +y2) 4xy
_ %.xy sz y
(27 )(°+07) B




xy
5 5 Ans
X + y



Exercise 6.3

Q.1  Use factorization to find the square root of the following expression.

(i) 4x* —12xy +9y*

Solution: 4x” —12xy+9)"

4x* —12xy+9y* =4x" — 6xy — 6x1+9)°

=2x(2x-3y)-3y(3x-3y)

=(2x-3y)2x-3y)

4x* —12y+9y* = (2x -3y)°

Taking square root on both side

J4x® —12xp49y° = [[2x - 3y ]
=+(2x-3y)

(i) 4x°

Solution: x*—1+

4x°

ol 3]
2x 2x
5]
) x [
2x
Taking square root
e+ - L
4x” 2x
-1 +_ = i[ Lj
V 4x° 2x

1 |2 1 1
iii — X ——X
(1) 16 12 rr 36y

Solution: ! x* ! !
uti —X ——
16 12 X 36y

(o) Ao &)
pew

Taking the square root



(iv)

v)

(vi)

Ma+by —12(a2+b*)+%a—b)’
Solution: 4(a+b)* —12(a2+b*)+a - b)’
=[2G +b)* |-2[2(a +B)][3(a-b)] +[3(a - b)]

=[2(a+b)-3(a~b)]

Taking square root

Jaa+by —12(a2+b*)+9%a by = \/[2(a+b)—3(a—b)]2

:i[2a+2b—3a+3b]
— +(5h—a)

4x° —-12x°y° +9y°
Ox* +24x*y” +16y"
4x° —12x°y" +9y°
Ox* +24x7y" +16y"
_(2x) -2(2x)By) + By
(3x")" +203x")(4y") + (4y°)
= 3 172
[Zx -3y ]
[3x3 + 4)/2]2
Taking square root
[ 4AxP 120y +9)°
Ox* +24x°y° +16)"

3 3
=+ -3y
3x° +4y°

Solution:

[x+%j2 —4[x—§},(x #0)

Solution: [x +lj2 —4[}( —lj,(x #0)

X X
By adding and substituting 4



(vii)

1

=x"+—+2-4 x——j

X X

1 1
=x +—+2-4| x——|-4+4

X X

1 1
=x'+—-2-4 x——]+4

X X

Il
VR
<
|
S
~ S

oo}
|
[\
/—\
<
|
5 | —
~ S
—_—
[\]
N’
+
—_—
[\
e
oo}

]

aking square root

{
-]
s

2 2
[x2+%j —4[x+lj +12
X X
1Y RS
Solution: (x2+—2] —4[x+—j +12
X X

- 12
=| x*+— —4[x2+i+2}+12

4
= x2_|__2 —4X2——2—8+12
X X

2
=| x° +izj —4[x2 +i2j+4
X X

= x2+—}2 -2[x2+xl }(2)+(2)

1 2
= ¥*+—-2
Tt

Taking square root

= \/{x2+%}-4[x+l}2+12
X X




(viii)

(ix)

Q.2
(i)

(x‘ +3x+2)(x2 +4x+3)(x2 +5x+6)

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

:[x2 +2x+x+2][x2 +3x+x+3][x2 +3x+2x+6]
=[x(x +2) +1(x + 2)][x(x +3) +1(x +3)] [ x(x +3) + 2(x +3)]
=(x+2)(x+D(x+3)x+D(x+3)(x+2)
=(x+2)°(x+1)°(x+3)

Taking square root

= \/(x2 +3x+2)(x" +4x+3)(x* +5x+6)

= Joxr+ 2P (x +1) (x +3)°

=+H(x+1)(x+2)(x+3)Ans

(¥*+8x+7)(2x" —x—3)(2x" +11x-21)

Solution: (x° +8x+7)(2x" —x—3)(2x* +11x-21)

=(x" +7x+1x+7)(2x" -3x+2x-3)(2x" +14x-3x-21)
=[(x(x+7)+1(x+ D)][x(2x-x) +1(2x -3)|[2x(x +7)-3(x +7)]
=(x+7)(x+1)2x-3)x+1)(x+7)2x-3)

=(x+7) (x+1)"(2x-3)°

Taking square root

= \/(x2 +8x+7)(2x" -x-3)(2x" +11x-21)

= J(x+7)>(x+1)*(2x-3)°

=+(x+1)(x+7)(2x-3) Ans

Use division method to find the square root of the following expression.

4" +12xy+9y” +16x+ 24y +16
Solution: 4x” +12xy+9y” +16x+ 24y +16
2x+3y+4

2x)%+12xy+9y2+16x+24y+16

457

4x+3y)12;&+%+16x+24y+16

L1258 + 97
4x+6y+4)}6§}4§+}6
6K £ 249 £ 16
0

Square root = i(2x +3y+ 4)



(i) X —10x" +37x° —60x+36
Solution: x* —10x” +37x> —60x+36

x°—5x+6

xz)/—10x3+37x2 _60x+36
X

2% —5x>%+37x2 —60x+36

+10%° +25x

2x2—10x+6)pff+§e§+%
11257 + 6O% + 36

Square root = i(x2 —Sx+ 6)

(iii)  9x' —6x’ +7x" —2x+1
Solution: 9x* —6x” +7x* = 2x+1

3xt—x+1

3x2)%'*’—6x3+7x2—2x+1

91"

6x2—x)px/+}x/—2x+1
+ 617 + 27
6x2—2x+1)§x/f—;4+,1’
ir,éc({ir;}fir/

Square root i(: 3x° —x+1)

(iv)  4+25¢° +7x" —2x+1



Solution: 4+25x* —12x—24x° +16x"

4x* —3x+2

xQ)M—24x3+25x2—12x+4
+ 167"

8y’ —3x)—M+25x2 12x+4
+24% +9x

8x2—6x+2);6ff—%+,4

11657 £ 125 + A
X
Square root =+ (4x2 —3x+ 2)
2
10 10
v) x—z——x+27——y+—(x¢o y#0)
Y y X
2
10 10
Solution: x_z__x 27——y+— Ax=0,y=0)
vy y X x
X
X _5.¥
5 5+4
2 2
X)x2 0x gy M0y v
Vv Yy X X
x2
+
2
2
2_x_5)_10 27 10 0
% v X X
2
+2L +25
2,
2x10+y>+2,10 er2
Y X ¢
10 7
oy

Square root= i(ﬁ -5+ X}
y X



(i)

(ii)

rind the value of k for which the following expressions will become a perfect

square.

Ax* —12x° +37x" —42x +k
Solution: 4x" —12x° +37x> —-42x+k

2x* =3x+7

ZXZ)M—12x3+37x2—42x+k
+ 457
4x2—3x)—%+37x2—42x+k

+12¢° +9x°

In the case of perfect square remainder is always is equal to zero so
k —49=0
k=49

X' —4x° +10x" = kx +9
Solution: x* —4x° +10x* —kx+9

xX*=2x+3
=x2)/—4x3+10x2—kx+9

+x*
2x2—2x)—;|f+10x2—/oc+9

+ 46 + 4y

2x2—4x+3)6x2—kx+9

—6x F12x+9

—kx+12x=0

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

—x(k-12)=0



Q.4 rind the value of 1 and m for which the following expression will be perfect
square

(i) x*+4x7 +16x7 +In+m
Solution: x* +4x° +16x" +In+m
X*+2x+6
=x2))/‘/+4x3 +16x° +lx+m

)
2x° 4—2)c)}lo{+l6)c2 +ix+m

14 + 4y
2x2+4x+6);2ff+1x+m

11257 +24x 36

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

0

[—24=—
X

[ —24=0
[ =24 Ans

(i)  49x* —70x° +109x” +/x —m
Solution: 49x* —70x’ +109x” +/x—m
7x°—5x+6
7x2)M—70x3 +109.x% +x —m

+ 4957
14x° —5x)—}6f/+109x2 +Ix—m

T 705 +25x°

14x2—10x+6)34ff+lx—m
+ 8477 T60x+36

Ix+60x—m—-36
(1+60)x—m—36
In the case of square root remainder is always equal to zero
-m—-36=0
—m =36
[+60=0 m=-36
[ =—-60 Ans




Q.5  T'o make the expression 9x* —12x° + 22x° —13x +12 a perfect square
Solution: 9x* —12x" +22x° —13x+12
3x"—=2x+3
=3x2)%‘(—12x3 —122x —13x+12

+9x°
6x2—2x>—,12f3/+22x2—13x+12
+12F° +4x°
6x2—4x+3)M—13x+12

+18% T12x 49

-Xx+3
(i) +x—3is to be added
(ii) —x+3is to be subtract from it

(iii) —-x+3=0
x=3



Q.1
()

(i)

(iii)

(iv)

v)

(vi)

(vii)

(viii)

(ix)

(x)

(xi)

Review Exercise 6

Choose the correct answer.
H.C.F of p’qg— pg’and p'q” — pq’ is
(a) pg(p” —q°)

© ¢ (p-9)

H.C.F of 5x°y* and 20x’y’ is
(a) 5x°y°

(c) 100x°y’

H.C.Fof x—2and x> +x—6

(a) x> +x-6

(¢) x—-2

H.C.Fof &’ +b’ and ¢ —ab+ b’
(a) a+b

(¢) (a—b)

(b) pg(p-9)
d) pg(p’—q’)

(b) 20x°y°
(d) 5xy

(b) x+3
(d) x+2

(b) & —ab +5°
(d) o’ +5°

H.C.Fof x* -5x+6and x’—x—6 is

(a) x-3

(¢) x> — 4

H.CFof a°—b’and a’ -0’ is
(a) a-b

(¢) a° +ab+ b’

(b) x+2
(d) x-2

(b) a+b
(d) a* —ab+5’°

H.C.Fof X’ +3x+2,x"+4x+3 and x* +5x+4 is

(a) x+1

(¢) x+3

L.C.M of 15x”,45xyand 30xyz is
(a) 90xyz

(¢) 15xyz

LCMof a°+5° and a" —b" is
(a) a” +5°

(¢)a'-b"

(b) (x+1)(x+2)
(d) (x+4)(x+1)

(b) 90x°yz
(d) 15x°yz

(b) a* -b*
(d) a-»b

The product of two algebraic expression is equal to the

L.CM
(a) Sum
(¢) Product

1s

a 1
Simplift +
tmphy 9a* —b* 3a—b

(b) Difference
(d) Quotitent

of their H.C.F and



(xii)

(xiii)

(xiv)

(xv)

(xvi)

(xvii)

@) 4a (b) 4a—-b
q) ——
9" — b 9° — b’
© da+b @ b
¢) —
9a* — b’ 9a* —b*
a +5a-14 a+3
Simplif X =
Py a-3a—18 a-2
(a) a+7 (b) a+7
a i
a—o6 a—2
©) a+3 (d) a—2
c -z~
a—>6 a+3
N a-b a+ab+b’
Simplify the T = pEE =
(a) 1 (b) 1
a) — -
a—+b a—>b
© a—>b @ a+b
c
a’+b’ a’ +b’
2
Simplify( ”y—lj{l— al j
X+y X+y
X
(a) (b) =
X+y X+y
(© 2 (d) =
X Y
The square root of ¢° — 2g +11s
(a) (a+1) (b) +(a—1)
(c) a—1 (d) a+1
What should be added to complete the square of x* + 64 ?
(a) 8x’ (b) -8x°
(¢) 16x° (d) 4x7
1
The square root to X' +—+2 is
X
1 .1
(a) J_r[x+—j (b) i[x +—2]
X X
1 5> 1
(c) J_r(x——] (d) J_r(x ——2j
X X
1 LS E
2 EH 6 K
KN ¢ AN a
"3 b R b




Y.L

Q.3

rind the H.C.F of the following by factorization.

8x' —128,12x° —96

Solution:

8x* —128

12x° —96

=8(x*~16) =8| (x)'~(4)")

:2><2><2(x +4)(
:2><2><2(x +4)

=1

=1

X —4)
x+2

2(x’ - 8)

=(12(x' - 2°)

2(x=2)(x" +2x+4)

2x2x3(x-2)(x* +2x+4)

H.C.F = 2x 2(x—2)

=4(x—2)

Find the H.C.F of the following by division method y° +3y”° -3y —-9.3)" -8y —2y.

Solution: )’ +3y* -3y -9,

=y’ +3y" -3y -

9

|

y3+3y2—8y—24))/+%—3y—9

H.C.F = (y+3)

<y £ 37 +8y+24

5y+15
S5(y+3)
¥ -8
y+3)))3/+}/f—8y—24
+ 3+ 34
8f oA
+ 84 + 24



Q.4

Q.5

Find the L.C.M of the following by factorization.
12x* =75, 6x* —13x -5, 4x* —=20x + 25
Solution:

12x* —75

3(4x2 —25)

3[(235)2 _(5)2]
=3(2x-5)(2x+5)

6x° —15x+2x—5 =3x(2x-5)+1(2x-5)

=(2x-5)(3x+1)

4x* —20x+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 factorx non common factor

L.CM = (2x=5)3(3x+1)(2x+5)(2x-5)

LCM=3(2x+5)(2x-5) (3x+1)

If H.C.F of x"+3x> +5x* +26x+56and x" +2x" —4x* —x+28 isx? +5x+ 7 find their
L.C.M.

Solution: p(x) = x* +3x" +5x* +26x+ 56 and q(x) =x"+2x" —4x? —x+28
HCF =x*+5x+7, LCM=?
Ly LX)
HCF
x4 32 4+ 57 263 +56) x (x* + 207 = 4x” — x +28)

L.C.M:(
(x2 + 5x+7)

x*—3x+4
x2+5x+7)/+2x3—4x2—x+28

+x’ 5 7y
345 11 —x+ 28
T3 T15x° T 21x
+ 457 + 20% + 28
+ 457 + 20% + 28

0




Q.6

(i)

(i)

x’=3x+4

¥ 3% +5x7 +26x+56) (xT +2x2 —Y+28
LCM =
. = - )

LCM =(x"+3x" +5x" +26x+ 56)(x" —=3x+4)

Simplify:
Solution:
3 B 3
CHxtrx+l X —xt+x-—1
Soluti 3 .
olution: —
XAxtrx+l X —xt+x-1
B 3 B 3
xz(x+1)+1(x+1) xz(x—1)+1(x—1)
3 3

:(x2+1)(x+])_(x—1)(x2+1)

_ 3(x-1)=3(x+1)
(x+1)(x—1)(x2+1)

_ 3£ -3- 3% -3
(x—l)(x—l)(xZJrl)

6 6
_(x+1)(x—1)(x2+1)_(xz—l)(szrl)
=6
(6 -)

6

N 1—x*

a+b = a —ab

a —b a —2ab+ b’
Solution: ath_. a—ab

@b @ —2ab+ b
_a+b ><a!2—2ab+b2
a —b’ a’ —ab
o (ab)
(a-b)(wb) ala—b)




Q.7

Q.8

Find the square root by using factorization. (xz + sz +10[x+

X

Solution: (x° + %+10(x+ lj +27
X X

:(x2+%+10[x+1]+25+2
X X

:x2+i2+2+10(x+lj+25
X X

:(x+%]2 +2[x+%j><5+(5)2

2
:[x+l+5}
X

Taking the square root

e
~[x+ L)

2

: C 4x° 20
Find the square roots by using division method. x2 Mt Y
Y 34
Solution:
x5 3y
y X
2
2x> 47 20k 0 0w 9y
h% /f 4 x x
4x
+
2
2
4_x+ 5) 20 +13—&+ 9);
y y X X
20
+ +25

X

1]+27

30
30y
X

(x;tO).

9y2
X




e —33’)14/}%+ 7[93/2
y X X X
30 9
X X

2" 3
Square root—+| =% ;52
y X




Unit 6: Algebraic Manipulation

Overvie

Highest Common Factor:

If two or more algebraic expressions are given then their common factor of highest
power is called the H.C F. of the expression.

Least Common Multiple(L.C.M):

The Least common Multiple (L.C. M) is the product of common factors together with
non-common factors of the given expressions.




Q.1

(i)

Solution: %x—lx =Xx+—
3 2

(i)

Solution

Exercise 7.1

Solve the following equations

2 1
—X——X=X+—
3 2 6

6
4x—-3x Ox+1

6 6
(6x+1)

xX=06

x=0x+1
—6x+x=1
—Sx=1
1
X=—
-5

1
X=—=
5

To check

. 1
Substitution x = —g

XX —=—F—
35 2 5 5 6
2 1 -6+5
15 10 30
—2x2+1x3 -1

30 30
—-4+3 -1

30 30
-1 -1
30 30

Solution Set= {—é}

x—-3 x-2

_ —_1
3 2
X— X—

3 2

=1

2
By taking L.C.M

(iii)

2(x=3)-3(x-2)
6

2x—-6-3x+6=—-6

—Xx=-6

Multiplying both sets by —1

—1x —x=-1%x-6

x=06

To check

=-1

Solution Set= {6}

1 1y 2 5 1(1
—|x——|+===+—| = —3x
2[ 6] 306 3[2 J

. 1 1 2 5 171
Solution —(x ——j +—= —+—[——3xj
2 6 3 6 3.2

Taking L..C.M of brackets

1(6x=1) 2 5 1{1-6x
_ + =—4—
2[ 6 j 6 3( 2 ]

3

6x-1 2 5 1-6x

===+

12 3 6 6

6x—1+8 S+1-6x
12 6

B(6x+7)

2

=6—06x

ox+7 66y

2
6x+7:2(6—6x)
6x+7=12—-12x
6x+12x=12-7
18x =5

5
X=—

18
To check




R = M= | =
f 1T 10 ]
[E—
co

(iv)

Solution x+l:2[x—% —6x
3 3|
3x+1:2[3x—2 6
3 3
3x+1 o6x-—4
= —6x
3 3

Taking L.C.M of right side
3x+1  6x—-4-18x

3 3
3x+1  (-12x-4)
? Z
3x+1=-12x—-4
3x+12x=-4-1
I15x=-5
-5
X=—
15

-1

X=
3
To check
1
x+—:2{x—%}—6x
3 3
-1
When x=—

3

A

O=2:_13_ 2}%
0=2_%} 2

0=2(—1)+2

- 242

0=0
. -1
Solution Set= {?}

5(x=3) X

i Sl S B
(v) - X 5
Solution M_x _1-X

Sx—15-6x 9-x
6 9
~15-x 9-x
6 9
9(~15-x)=6(9-x)
—135-9x =54 —6x
—135-54 = —6x+9x
~189 = 3x
~189

—=X
3

x=-03
To check

S(=3) L yx

When x =-63

URINPNINE.S

5(%/?6%)+63=1+7

7



535+63 =8
8=28
Solution Set= {—63}

X o
3x—0 x—2

Solution ——— =2 ,X#2

3x -6 x—2
X 2(x-2)-2x

(x—2)(x+12):O
x—2=00orx+12=0
x=2,orx=-12

x =2 (Rejected because x =2 )

Hence x=-12
To check

x 2x
3x—6 x—-2
When x=-12

Solution Set={-12}

.. 2x 2 5
(vii) =—-
2x+5 3 4x+10
. 2x 2 5
Solution

2x+5 3 Ax+10
2x  2(4x+10)-3x%5

2x+5  3(4x+10)
2xx3(4x+10)
2x+5

6x><2(%)
(225)
12x =8x+5

12x—8x =5
4x =5

=8x+20-15

=8x+5

X==
4

To check
2x 2 5

2x+5 3 4x+10

When x = 2
4

4
5
2 2 5
5.5 03 5+10
5
2 2 5
5410 3 15
2
>
2 _ 2 2
153 3
2
g Z 2-1
% - =—
7%
1.1
3 3

Solution Set= {%}



Solution ﬁ +—=

) 2
Solution -

xzl1

1 5 2
—_ ___+—
x—1 3 6 x-1
1 5 2

—+— x#1
x—-1 3 6 x-1

3x2x+1(x—1)  5(x—1)+2x6

3(x-1)  6(x-1)

Ox+x—-1_ 5x-5+12

3(x-1)  6(x-1)

Tx-1 _5x-5+12

3(x-1)  6(x-1)

7x_1:5£;/47(5x+7)
=

2(7x—1)=5x+7

14x—-2=5x+7
14x—5x=4+2
O9x =9

9
x=—

9
x=1

No solution because x # 1.

2 | 1

> — = x#==+l1
x -1 x+1 x+1
> ! = ! x ==+l
x -1 x+1 x+1
2 1 1

(x—l)(x+1)_x+1 :x+1
(

2—(x-1) 1
(x=1)(x+1) Cx+1
2_x+1:(x—1)(x+1)

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

To check

2 1 1
2°-1 2+1 2+1

2 1 1
413 3
2 1
3 3 3
2-1 1
3 3
11

3 3

Solution Set={2}

2 1 |
(x) =—-
3x+6 6 2x+4
Solution :l— !
3x+6 6 2x+4
2 1 1
3(x+2) 6 2(x+2)
2 x+2-3
3(x+2) 6(x+2)
2x6(x+2
—(x ):x—l
3(x+2)
4 =x-1
4+1=x
x=35
Check
2 1 1
3(5t6 6 2(5)+4
2 1 1
15+6 6 10+4
2 11
21 6 14
2 73
21 42
2 A
21 }I{Zl
2_2
21 21

Solution Set= {5}



Check each equation and check
for extraneous solution, if any

Br+4=2

Solution: +/3x+4 =2

Taking square on both side
(J3x+4)2:(2f

3x+4=4
3x=4-4

Solution Set={0}

Px—4-2=0

Solution: 3/2x—4-2=0

J2x-4=2
Taking cube on both sides
(ﬂzx—4)3:(2f
2x—4=8
2x=8+4
2x =12

12

SOll;ﬁOIl Set‘: {6}

(iii) Jx—-3-7=0
Solution: Vx-3-7=0
Vx=3=7
Taking square on both side
2
(Vx=3) =(7)
x—3=49
x=49+3
x=52
To check
Nx=3-7=0
When x =52
V532-3-7=0
V49 -7=0
7-7=0
0=0
LHS=RHS
Solution Set:{SZ}

(iv) 2vi+4=5
Solution: 2f+4 =5
Taking square on both side

(2vr+4) =(5)
4(1+4)=25
t+4:2

4

(=2 4
4
25-16
{ =




5=5
LHS=RHS

Solution Set= {%}

Px+3=3x-2

Solution: 3/2x+3 =3x-2

Taking cube on both sides
3 3

(2/2x+3) :(3 x—2)

2x+3=x-2

2x—-x=-2-3

x=-5

To check

%/2x+3—i/x 2
When x = -

J2(-5)+3= \/—5
\/—1o+ =3-7

LHS=RHS
Solution Set= {—5}

2t =321-28

Solution: 32— =3/2¢ —28

Taking cube on both sides
(3 2—1)3 :(%/21—28)3
2—1=2r-28

2428 =21+t

30 =3¢

30
3
t=10

To check
J2-1=321-28

When 7 =10

Y2-10=32(10)-28
-8

LHS=RHS
Solution Set= {10}

=1

(vii)

J2t+6-21-5=0

Solution: 2/ +6 —+/2/—5=0

V2t +6 =2t -5
Taking square on both side

(ae) (&)

20+6=21-5
2{=21=-5-6

0=-11

Solution is not possible
Solution Set={} or¢

+1 -5
(viii) | —=2 xz—
2x+5 2
+1 -5
Solution: al =2 x#—
2x+5 2

Taking square on both side

[ x+1j (2)
2x+5

x+1

2x+5
x+1=4(2x+5)
x+1=8x+20
1-20=8x—x
-19="7x

19
__:x

7
Or, x:_—19

To check
x+1
2x+5

=2

When x = _—19

7

\/[_19“] [2x£+5} 2
7

\/19+7 38 5}2




Ja=2
2=2
LHS=RHS

-19
Solution Set= {T}




Q1)
(i)
(i)
(iii)
(iv)
(V)

Q2)

(i)

Exercise 7.2

Identify the following statements as true or

|x| = 0 has only one solution
All absolute value equations have two solutions
The equation |x| = 2 is equivalent tox =2 or x = -2

The equation [x—4| = —4 has no solution

The equation |2x—-3| = 5 is equivalent to2x -3 =5 or 2x+3 =5

|13x—5]=4
Solution |3x—-5|=4
3x-5 =14
3x-5=4
3x=4+5

Solution Set= {3, %}

Li3cs2)-4-11
2

3x-5=-4
3x=-4+5

3x=1

Solution %|3x+2|—4:11

l|3x+2|—4:11
2
1
5|3x+2|:11+4

Lises2p=15
2

True
False
True
True
False

|3x+2=2x15
|3x+2|=30

3x+2=4%30
3x+2=30 3x+2=-30
3x=30-2 3x=-30-2
3x =28 3x=-32

28 -32
X =— X =—

3 3
Check
1
—[3x+2|4=11 l3><—3—2+ —4=11
2 3
I, 28 1
—|3x—+2|4=11 —|—32+2]—4:11
2 3 2
l|23+2|_4:11 l|—30|—4:11
2 2
1 1
—x30-4=11 —(30)-4=11
2 2
15-4=11 15-4=11
11=11 11=11
Solution Set:{é—%g,ﬁ}

(i) [2x+5|=11
Solution [2x+5|=11

2x+5=%11
2x+5=11
2x=11-5
2x=6

6
X=—

2
x=3

2x+5=-11
2x=-11-5
2x=-16
-16
xX=—
2
x=-8



1O CIICUK

2x+35|=11 2(-8)-8+5|=11
2x3+5|=11 [-16+5|=11
6+5 =11 -11|=11

11=11 11=11
Solution Set={-8,3}

(iv)  [3+2x|=|6x-7
Solution |3+2x|=|6x—7|
3+2x=+(6x-7)

3+2x=6x-7 3+2x=—(6x —7)
3+7=6x-7 3+2x=—6x+7
10=4x 2x+6x=7-3
10 4
— =X —=X
4 8

5 1
xX=—= xX=—=

2 2
To check
3+2x|=6x-7| 3+2x|=|6x-7|

5Y |5
342 = |[=|6°| = |7
A3

3+2x%:|63x%—7

3+5]=[15-7] 3+1]=[3-7]
§=18 4=
8=8 4=4

Solution Set= i,l
2°2

v) |r+2-3=5-|]x+2
Solution |x+2/-3=5—|x+2]
e+ 2 +|x+2[=5+3
2|x+2|=8
+2]=2

2
lx+2|=4
xX+2==4
x+2=4 x+2=-4
x=4-2 x=-4-2
x=2 X=-

To check

e+2|-3=5-{x+2|  |x+2-3=5-|x+2

[2+2]-3=5-2+1 -6+ -3=5--6+2
14-3=5-|4 |-4]-3=5-|4|
4-3=5-4 4-3=5-4

1=1 1=1

Solution Set={-6,2}

(vi) -%p+ﬂ+21:9

Solution %|x+ 3|+21=9
l|x+3]=9—21
2

lh+3k>42
2
|r+3|=—12x2

|x+3[=-24

Value of absolute in never negative
so solution is not possible

Solution Set:{ }

.. 3-5x| 1 2
Vil ——=—
(vi) ‘ 4 3 3
3-5 1 2
Solution il
3 3
3—5x _g l
4 3 3
3-5x| 2+1
4 3
3—5x_§
4 3
3—5x:1
4
3_5x:i1
4
3—5x:1 and 3—5x:_1
4 4
3-5x=4 3—-5x=-4
~S5x=4-3 ~Sx=-4-3

—Sx=1 —Sx=-7



—7
X=— xX=—
-5 -5
1 7
X=—-— X=—
5 5
1
3-5x%| -~ 7
[SJ_EZE 3-5)(['1'} 1
4 3 3 A 37
3+ 1.2 -7 1.2
41 3 3 41 3 3
412 42
4l 3 3 41 3 3
1 2
Fl-3=3
3 3
-1l_2 1_1_2
3 3 3 3
3-1 2 3-1 2
3 3 3 3
2_2 2_2
3 3 3 3

x+5
viii —| =06
(v |2|
. +5
Solution al =6
—-X
x+5:i6
2—x
x+5:6
2—x
x+5=6(2-x)
x+5=12-6x
x+6x=12-5
Tx=7
7
X=—
7

p—

X =

x+5
2-x
X+5=-6(2-x)
X+5=—-12+6x
S+12=6x—x
17 =5x

17
5

-6

X

17

5

To check
x+5
2-x
1+5
-1

X

=0

=0

2
6
1

6=06

17+25+10-17
5 5

42 -7

S 50°

[-6]=6

6=6

‘26

Solution Set= {1, %}



Exercise 7.3

Q1) Solve the following inequalities.

(i) 3x+1<5x—-4

Solution: 3x+1<5x—4
3x<5x-4-1
3x-5x<-5
—2x <=5

Case-1 When negative is eliminated from
both sides of inequality the symbol
will be change.

Case-11 When negative is transferred from
variable to constant side, symbol
will also change.

-5
X >—

X >—

Solution Set= {x | x> %}

(i) 4x-103<21x-1.8

Solution: 4x—-103<21x-1.8
4x—-21x<-85+10.3
—17x<8.5
When negative value is shifted to
other side its symbol changes.

8.5
Xz —

—-17

8.5
X>——=

17
x=-0.5
Solution Set={x|x >-0.5}

(iii) 4—lx2—7+lx
2 4

) 1 1
Solution: 4 ——x>-7+—x
2 4

27 4
—2x —
X—X 11
4
3y > —44

When negative value is shifted the symbol
changes

—-44
X< ——

-3

44
X< —

3
. 44
Solution Set= {x|x < ?}

. 1
(iv) x—2(5—2x)26x—3E
Solution: x-2(5-2x)> 6x—3%
7
x—10+4x26x—5

7
5x—6x>——+10
2

-7+ 20
—1x =
2
13
_xZ__
2

When negative is shifted other side symbol
changes

13
x <
—1x2

13
X< ——

2
x<-6.5

Solution Set={x|x <—-6.5}

3x+2 2x+1
) x+2 2x+ o1
9 3
Solution: 3x+2_2x3+1 > —

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

>—]

9
3x+2-6x-3>-9
-3x>-9+1



ox > =8
Negative value is shifted to other side its
symbols changes

-8
X <—

8
xX<—

8
Solution Set= {x | x < 5}

(vi)  3(2x+1)-2(2x+5)<5(3x-2)
Solution: 3(2x+1)—2(2x+5)<5(3x-2)
6x+3-4x—-10<15x-10
2x-T7—-15x<-10
—13x<-10+7
—13x <3
The value is negative when shifted to other side

it changes its symbols

-3
X >—-
—-13

xX>—
13

3
Solution Set= {x | x> E}

(vii)  3(x-1)—(x-2)>-2(x+4)
Solution: 3(x—1)—(x—2)>-2(x+4)
3x-3—-x+2>-2x-8

2x-1>-2x-8
2x+2x>-8+1
4dx > -7

-7
x>—

—7
Solution Set= {x | x> T}

2 2 1
(viii) 2§x+§(5x—4) > —5(8x+ 7)

Solution: 2§x+§(5x—4) > —%(8x+ 7)

8 10x-8  (8x+7)
—X+ > —
3 3 3

8x+10x—-8 >_8x+7

3 3
Multiplying both side by 3
7 18x -8 - T 8x+7

3 Z

18x—8>—(8x+7)

18x -8 > —-8x—-7
18x+8x >-7+8
26x >1

1
X >—
26

1
Solution Set=< x| x >—
26

Q2) Solve the following inequalities

(i) -4 <3x+5<8
Solution: 4 <3x+5<8§
-4 <3x+5 and 3x+5<8

-4 -5<3x 3x<8-5
-9 < 3x 3x<3
-9 3
—<Xx X< —

3 3

-3 <x x<l1
—3<x<1

Solution Set={x|-3<x<1}

. 4-3x
11 -5< <1
(i) 5
\ 4-3
Solution: —5< 5 il <1
4-3 4-3
—-5< X and x<1
2 2
-10<4-3x 4-3x<?2
3x-10<4 3x<2-4
3x<4+10 3x<-2
3x<14 x>_—2
-3
14 2
x<— x> —
3 3
—<x

3



2 14
—<X<—
3 3

. 2 14
Solution Set={x | 3 <x< ?}

x—2

(iiiy -6< <6

x—2

Solution: —6 < <6

-2
—6<x

24 <x-2
24+2<x
-22<x
and
x—2

4
x—2<24
x<24+2
x <26
-22<x<26

Solution Set={x|-22 < x <26}

<6

T—x

(iv) 3> 5

>1

—X

Solution: 3> ! >1

7T—x
2
6=>7-x
6-7=—-x
—-1z-x
Negative sign change the symbols
I<x
and
7T—x
2
T—x>2
-x>2-7
—x 2> =5
x<5
I<x<5
Solution Set={x |1 <x <5}

3=

>1

v) 3x—-10<5<x+3
Solution 3x-10<5<x+3
3x-10<5 and 5<x+3

3x<5+10 5-3<x
3x <15 2<x
3x 15

A g

3 3

x<5

2<x<5

Solution Set= {x‘ 2<x < 5}

-4
al <4

(vi) -3<

x—4

Solution -3 < <4

and

x>-20+4
15+4>x x>—16
19> x -16 <x
x<19

-16<x<19

Solution Set= {x |—16 <x <19}

(vii) 1-2x<5-x<25-6x
Solution: 1 -2x <5—-x<25-6x

1-2x<5—x and

5—x<25-6x
—Xx+6x<25-5 6x—x<20
I-2x+x<5 5x <20
_x<5-1 e

5

-x<4 x<4

Due negative sign

Symbol change

-4 <x

-4 <x<4

Solution Set={x| -4 <x <4}

(vili) 3x-2<2x+1<4x+17
Solution: 3x—2 <2x+1<4x+17

3x—-2<2x+1 2x+1l<4x+17
3x—-2x-2 <+1 2x—4x <17-1
x<1+2 2x<16

x<3



16
X >—

x> -8
-8 «x
-8<x<3

&mHMnSa:{ﬂ—8<x<ﬂ}



Q.1
(i)

(i)

(iii)

(iv)
v)

(vi)

Q.2
(1)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)

(viii)

(ix)

Review Exercise 7

Choose the correct answer
Which of the following is the solution of the inequality3 —4x<11?

(a) -8 (b) 2
14
(¢) 7 (d) None of these
A statement involving any of the symbols <, >, <or >, is called------—------
(a) Equation (b) Identity
(¢) Inequality (d) Linear equation
. . . . 3
X = m=meeen is a solution of the inequality —z <x > 5
(a)-5 (b) 3
3

¢)0 d) =
(c) (d) 2
If x is no larger than 10, then ---—-------
(a) x <8 (b) x>10
(¢) x<10 (d) x>10
If the capacity < of an elevator is at most 1600 pounds then ----------
(a)c <1600 (b)c =1600
(¢) ¢ <1600 (d) ¢ >1600
x = 0 is a solution of the inequality -----------
(a) x>0 (b) 3x+5<0
() x+§<0 (d) x-2<0

ANSWER KEY
b c c b c d

Identify the following statement as true or false
The equation 3x —5=7—x1is a linear equation.
The equation x—0.3x =0.7x1s an identity

The equation —2x+3 =8 1s equivalent to 2x =11

(True)
(True)

To eliminate fractions we multiply each side of an equation by the L.C.M of denominators

(True)

4(x+3)=x+3is a conditional equations

The equation 2( 3x+5) =6 x+12 is an in consistent equation

2 . 2
To solve Ex =12, we should multiply each side by 3

Equations having exactly the same solution are called equivalent equations.
A solution that does not satisty the original equation is called extra solution

(True)
(True)
(False)

(True)
(True)



Q.o Answer the following short question.

() Define a linear inequality in one variable
Ans A linear inequality in one variable xis an inequality in which the variable x occurs only to
the first power and has the standard formax+5b <0,a# 0

(i) State the trichotomy and transitive properties of in equalities
Ans  Trichotomy Property

For any a,b € R one and only one of the following statements in true. a <bor a=b,ora > b

Transitive Property
Leta,b,ce R.

(a) If a>bandb >c,thena>c
(b) Ifa<bandb<c,thena<c

(iii)  The formula relating degree Fahrenheit to degree Celsius is F= gc + 32 for what value
of cis F< O was

9
Ans F=§c +32

2c+32=F

5

Since F <0
So %c+32<0

9¢+160
C—<O

Or 9¢ + 160 <0 x5
Or 9¢c +160 <0
Or 9¢< - 160

Or c<—@

9

(iv)  Seven times the sum of an integer and 12 is at least S0 and at most 60. Write and solve
the inequality that expresses this relation ship

Solution: Let the integer =y
Sum of integer and 12 =y +12

Seven times sum of integer and 12=7(y+12)
According to condition

50<7(y+12)<60

50 _,r+12) 60

7 7 7

§£y+12£@
7 7

%—ugw%—m’g?—lz



SU—84 60—84

<Sy<
7 4 7
Pt
7 =V 7
Solution Set= { |ﬁ<y 24}
7 7

Q.4  Solve each of the following and check for extraneous solution if any

(i) Ju+d=+i-1
Solution: /21 +4 =i -1
Taking square on both side
2 2
(\/2z+4) :( z—1)
2A+4=1-1
2t—1=-1-4
t=-5
To check
V2t+4= \/r 1
When 7 =—

J2(=3)+4 =+r-5-
Wr
J=6 =6

LHS=RHS
Solution Set= {—5}

(i) V3x—1-2/8-2x=0
Solution: v3x—-1-2J8-2x =0

V3x—1=248-2x

Taking square on both side

(\/3x—1)2 :(2\/8—2x)2
3x—-1= 4(8—2x)
3x—-1=32-8x
3x+8x=32+1
11x =33

33
x:_

11
x=3
To check

V3x—-1-2v8-2x =0




When x =3

BG)-1-28-2(3) =0

JO-1-2J8-6=0
J8-2J2=0
2J2-242=0

0=0
LHS=RHS
Solution Set= {3}

Q.5 Solve for x

(i) Bx+14/-2=5x

Solution: [3x+14|-2=5x
3x+14|=5x+2
3x+14=+(5x+2)

3x+14=5x+2
14—-2=5x-3x
12 =2x

12
?_

x=0

X

To check
3x+14| -2 =5x
When x =6
3(6)+14|-2=5(6)
18+14[—2=30

32-2=30
30 =30
Solution Set= {6}

1 1
il —|x-3==]x+2
(ii) 3| | 2| |

1 1
Solution —|x -3 |=—|x+2|
3 2

2
:|x—3|:|x+2|
2

2 [x+2|

3 [x-3]

-+

xX+2 2
x—3 3

3x+14=—(5x+2)

3x+14=-5x-2
3x+5x=-2-14

—16
8x:—D
3

x=-2

[3x 14| -2 =5x

when x=-2
3(-2)+14|-2=5(-2)
|-6+14/-2=-10

8-2=-10
= —10



X+242 2

x-3 3
3(x+2)=2(x-3)
3x+6=2x-6
3x—2x=-6-6
x=-12

To check

1 1
—|x-3==|x+2]
3 2

When x=-12

1 1
—|-12-3==|-12+2]
3 2

lyiﬂ:lyiq

3 2

1 5 1 5
7157 0)
5=5

and

Solution Set={-12,0}

Q.6
) 1
(l) —§x+5§1

Solution —%x +5<1

——x=<1-5

x = —4x(-3)
x>12

Solution Set={x|x>12}

1-2
(i) 3<—2X-1
1-2
Solution -3 < X <1
_3<1—2x 1-2x

5

<1

x+2 2

x-3 3
3(x+2)=-2(x-3)
3x+6=-2x+6
3x+2x=+46-06
S5x=0
x=— =>x=0

5

1 1
—|x=3==|x+2|
3 2

when x =0
1|O—3|:l|0+2|
3 2

1 1
gFﬂ—gm

Solve the following inequality



—1D<1—24Xx 1-2x <5

—-15-1<-2x —2x<5-1

-16<-2x —2x <4

—16 4

—>X X>—

8> X x>-2

x<38 -2<x
-2<x<8

Solution Set={x|-2<x <8}



Unit 7: Linear Equations and Inequalities

Overvie

Linear Equation:
A linear equation in one unknown variable x 1s an equation of the form ax + b = 0,
where a.b €R and a # 0.

Example:
(i) 5x-3=0

1
i) —x+18=0
(1) 5

Radical equations:
When the variable in an equation occurs under a radical the equation is called a
radical equation.
Example:

(i) V2x—3-7=0

Absolute value:
The absolute value of a real number ‘a’” denoted by lal, 1s defined as

e, ifa=0
|a|— —a, if a<0

l6|=6.,
0]=0
|-6|=—(-6)=6

eg.,

Extraneous Roots:
If the solutions (roots) obtained from the equation does not satisfy the original
equations are called extraneous roots.

Linear inequality:
A linear inequality in one variable x is an inequality in which the variable x occurs
only to the first power and has the standard form. ax+b <0, a =0 a,b € Rwe may
replace the symbol <by>, <or >also.

Inconsistent equation:
An inconsistent equation is that whose solution set is¢.




Exercise 8.1

Q.1
(i) Determine the quadrant of
coordinate plane in which the
following points lies
P (-4, 3)
It lies in second quadrant
v
5
P3) !
® *
4-5-5-4-3-2-11“1 ) 3 4 5 )’
X . X
v
Q(=5,-2)
It lies in third quadrant
i
5
45-5-4-3-2-1!”1 2 3 4 5 ,’
[’ )\ ; X
(5,2 2
. ;
R (2,2)

It lies in first quadrant

Q.2

5
X R@2)

2 L 4
<dss.4-3-z.11“1' b 4 5 u’
X . 4

2
S (2, -6)
It lies in fourth quadrant
5
4-5-5-4-3-2-1191»;4;?
X’ . X
Draw the graph of each of the following
Le.
x=2
The table for the points of equation
x =2 is as under
x W 2 2 2 12 |2
I 3 |2 (-1 (0o [1 |2
L AlA
5
2 e
1 Vo 1WAY
p 2j0)
<-5 54 3 P -11(D BERE u’
X’ s Az X
3 21-3)
&
A A




(i) x=-3 (iv) y=3
x R 3 31313 3
The table for the points of equation ‘ 3 | 2| -1]0]1
Y \
x = -3 is as under 17
3[3[3[3[3]3]-3 AU LIS
23) | B | 23)
30 -2 -1 0 1 2 3 1
<~6 S5 4 B 2 4 1“ 2
LA X 5
s .
i ; v
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Q.3  Are the following lines (i) parallel

to x—axis (ii) parallel to y —axis

Solution:

(i) 2x—-1=3
2x=3+1
2x=4

4
X=—
2

x =2 it is a line parallel to y-axis

(ii) x+2=-1

x=-1-2

x=-3 it is a line parallel to
Y —axis
(i) 2y+3=2

2y=2-3

2y=-1
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