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Sets

Mathematics for Secondary - 3

Chapter 1

Exercise  1.1

i) A U

ii) B U

iii) C U

1. iv) D U

v) E U

vi) F U

2.

3. v) E = The set of integers is a universal set for other four sets.

4. i) Number of elements (n) = 1

Possible subsets = 2 = 2

Subsets are :  { } , {3}

ii) Number of elements (n) = 0

Possible subsets = 2 = 2

= 1

Subsets are : { }

iii) Number of elements (n)  = 2

Possible subsets = 2 = 2

= 4

Subsets are : { } , {6} , {11} , {6,11}

iv) Number of elements (n) = 4

Possible subsets = 2 = 2

Subsets are: { }, {p },{ q},{r },{s },{p,q },{ p,r},{p,s },{q,r },{q,s },

{r,s },{p,q,r },{ p,q,s},{q,r,s },{p,r,s },{p,q,r,s }

n

n

n 2

0

1

n 4

n 2

i)

ii)

iii)

iv)

v)

vi)
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5. i) Number of elements = 3

Possible subsets = 2 = 2

= 8

ii) Number of elements = 5

Possible subsets = 2 = 2

= 32

n

5n

3

6. i) As,

P = {4,6,8}

Q = {1,3,9}

R = {0,2,5}

S = {7}

Then,

U = {0,1,2,3,4,5,6,7,8,9}

ii) As,

X = {a,b,c}

Y = {c,b,f}

Z = {e,g}

Then,

U = {a,b,c,e,f,g}

iii) As,

{prime numbers less than 10}

{even numbers less than 10}

{multiple of  less than 10}

Then,

U = {1,2,3,4,5,6,7,8,9}

7. i) let = A = {0,1,2}

Number of elements (n) = 3

2  = 2

= 8

P (A) = { { } , {0 } , { 1} , {2 } , {0,1 } , {0,2 } , { 1,2} , { 0,1,2}

ii) let B = {  }

Number of elements (n) = 1

2  = 2

= 2

P (B) = { { } , { } }

n 3

n 1
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iii) let, C = {w,x,y,z}

Number of elements (n) = 4

2  = 2

= 16

P (C)  =  { }, {w },{ x},{y },{z },{w,x },{ w,y},{w,z},{x,y },{x,z },{y,z },{w,x,y },

{ w,y,z},{x,y,z },{w,x,z },{w,x,y,z }

n 4

iv) let C = {apple, mango}

Number of elements (n) = 2

2  = 2

= 4

P (C) = { { } , { apple} , { mango} , { apple, mango}  }

n 2

Exercise  1.2

i) A' = U - A

A' = {1,2,3,4,5,6�.20} - {2,6,9,11,14}

A' = {1,3,4, 5,7,8,10,12,13,15,1,6,17,18,19,20}

ii) C' = U - C

C' = {1,2,3,4,5,6,�20} - {1,3,5,7,9,11,13,15,17,19}

C' = {2,4,6,8,10,12,14,16,18,20}

iii) A' U B'

A' = U - A

A' = {1,2,3,4,5,6,7,�.20} - {2,6,9,11,14}

A' = {1,3,4,5,7,8,10,12,13,15,16,17,18,19,20}

B' = U - B

B' = {1,2,3,4,5,6,7,�.20} - {2,3,8}

B' = {1,4,5,6,7,9,10,11,12,13,14,15,16,17,18,19,20}

1.
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A' U B' = {1,3,4,5,7,8,10,12,13,15,16,17,18,19,20} U {1,4,5,6,7,9,10,11,13,14,15,16,17,18,19,20}

A' U B' = {1,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20}

iv) B' - C

B' = U - B

= {1,2,3,4,5,6,�.,20} - {2,3,8}

B' = {1,4,5,6,7,9,10,11,�20}

B' - C = {1,4,5,6,7,9,10,11,�..20} - { 1,3,5,7,9,11,13,15,17,19}

= {4,6,10,12,14,16,18,20}

v) A'  C

A' = U - A

A'= {1,2,3,4,5,6,�.,20} - {2,6,8,11,14}

A' = { 1,3,4,5,7,8,9,10,12,13,15,16,17,18,19,20}

A' C = { 1,3,4,5,7,8,9,10,12,13,15,16,17,18,19,20}   { 1,3,5,7,9,11,13,15,17,19}

A' C = {1,3,5,7,9,13,15,17,19}

vi) C' U

C' = U - C

C' = {1,2,3,4,5,6,7,�..20} - { 1,3,5,7,9,11,13,15,17,19}

C' = {2,4,6,8,10,12,14,16,18,20}

C' U     = {2,4,6,8,10,12,14,16,18,20}

C' U    = { 2,4,6,8,10,12,14,16,18,20}

2. i) To prove:

A - (A   B ) = A - B

Taking L.H.S

= A - (A     B )

Here,

A    B = { 1,2,3,4}    {2,4,6,8}

A   B= {2,4}

A - (A   B) = {1,2,3,4} - {2,4}

A - (A   B} = {1,3}



Turnkey Publishers 7
Guide Book for Teachers
Mathematics for Secondary - 3

iii) To prove:

A   B = (A - B)      ( B - A)

Taking L.H.S,

A   B = {1,2,3,4}    {2,4,6,8}

A   B = {1,3,6,8}

Taking R.H.S

= (A - B)  (B - A)

A - B = {2,4,6,8} - {6,8}

= {6,8}

(A - B)  (B - A) = {1,3}  { 6,8}

= {1,3,6,8}

Hence,

L.H.S = R.H.S Proved!

Taking R.H.S

= A - B

A - B = {1.2.3.4} - {2,4,6,8}

A - B = {1,3}

Hence, L.H.S = R.H.S

ii) To prove:

(A U B) - (A   B) = A    B

Taking L.H.S

(A U B) - (A   B)

A U B = {1,2,3,4}   { 2,4,6,8}

A  U B = {1,2,3,4,6,8}

A   B = {1,2,3,4}     {2,4,6,8}

A   B = {2,4}

(A    B)  - (A    B) = {1,2,3,4,6,8}  - {2,4}

 = {1,3,6,8}

Taking R.H.S

= A    B

A    B  = {1,2,3,4}    {2,4,6,8}

A     B = {1,3,6,8}

Hence

L.H.S = R.H.S

Proved!

3. i) Given,

A = {a,b,c,d,e}

B = {c,e,g,h}

Commutative property of union:

A  B = B  A

Taking L.H.S

A  B = {a,b,c,d,e}  { c,e,g,h}

= { a,b,c,d,e,g,h}

Taking R.H.S

B  A = { c,e,g,h}  {a,b,c,d,e}

= {a,b,c,d,e,g,h}

Hence,

L.H.S = R.H.S Proved!



Turnkey Publishers 8
Guide Book for Teachers
Mathematics for Secondary - 3

Commutative property of intersection:

A    B =  B   A

Taking L.H.S:

A   B = {a,b,c,d,e,}   {c,e,g,h}

B   A = {a,b,c,d,e,g,h}

Hence,

A   B = B   A proved!

i) A   B = {1,2,3,4,5,6,7,8,9,10}    {0,1,2,3,4,5}

= { 0,6,7,8,9,10}

ii) C   A = {0,1,2,3,4}    {1,2,3,4,5,6,7,8,9,10}

= {0,5,6,7,8,9,10}

iii) B   A = {0,1,2,3,4,5}   {1,2,3,4,5,6,7,8,9,10}

= {0,6,7,8,9,10}

iv) C - A = {0,1,2,3,4} - {1,2,3,4,5,6,7,8,9,10}

= { o}

v) A - B = {1,2,3,4,5,6,7,8,9,10} - { 0,1,2,3,4,5}

= {6,7,8,9,10}

vi) B - C = {0,1,2,3,4,5} - { 0,1,2,3,4}

= {5}

4.

De-Morgan's Law:

i) (A     B)' = A'    B'

ii) (A       B)' =  A'     B'

i) (A  B )' = A'    B'

Taking L.H.S

= (A    B)'

A  B = {a,e,i,o,u}  { a,c,e,f,g,h,i, �. z}

A    B = {a,c,e,�.z}

(A  B)' = U - (A  B)

= {a,b,c,d,e,..z} - {a,c,e,�z}

= {b,d}

5.
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Taking R.H.S

= A'    B'

A' = U - A = {a,b,c,d,e,�z} - {a,e, i,o,u}

A' = {b,c,d,f,g,h,j,k,l,m,n,p,q,r,s,t,v,w,x,y,z}

B' = U - B

={a,b,c,d,�z} - {a,c,e,f,g,h,i,�z}

B' = {b,d}

A'    B' = {b,c,d,f,g,h,j,k,l,m,n,p,q,r,s,t,v,w,x,y,z}    { b,d}

= {b,d}

Hence,

L.H.S = R.H.S Proved!

ii) (A   B )' = A' U B'

taking L.H.S

= (A    B)'

A  B = {a,e, i,o,u}   {a,c,e,f,g,h,I,�.z}

A  B = {a,e, i,o,u}

(A   B ) = U - (A  B)

= {a,b,c,d,e,�z}  - { a,e,i,o,u}

(A   B)'  = {b,c,d,f,g,h,j,k,l,m,n,p,q,r,s,t,v,w,x,y,z}

Taking R.H.S

= A' U B'

A' = U - A

= {a,b,c,d,�.z} - {a,e, i, o, u}

A' = {b,c,d,f,g,h,j,k,l,m,n,p,q,r,s,t,v,w,x,y,z}

B' = U - B

= {a,b,c,d,e,�.z} = { a,c,e,f,g,h,i,�.z}

= {b,d}

A'  B' = {b,c,d,f,g,h,j,k,l,m,n,p,q,r,s,t,v,w,x,y,z}     { b,d}

A'  B' = {b,c,d,f,g,h,j,k,l,m,n,p,q,r,s,t,v,w,x,y,z}

Hence,

L.H.S = R.H.S Proved!
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i) Associative property of union:

A  (B  C) = (A  B)  C

Taking L.H.S

= A  (B  C)

B  C = {2,4,5,8}  {4,8,10,12}

= { 2,4,5,8,10,12}

A  (B U C) = {1,2,4,5,6,7}  {2,4,5,8,10,12}

= { 1,2,4,5,6,7,8,10,12}

Taking R.H.S

= (A  B)  C

A  B = {1,2,4,5,6,7}  {2,4,5,8}

= {1,2,4,5,6,7,8}

(A  B)  C = {1,2,4,5,6,7,8}  { 4,8,10,12}

= {1,2,4,5,6,7,8,10,12}

Hence,

L.H.S = R.H.S Proved!

6.

Associative property of intersection.

A  (B    C) = (A    B )   C

Taking L.H.S:

= A   (B   C)

B   C = {2,4,5,8}  {4,8,10,12}

B   C = {4,8}

A  (B    C) = {1,2,4,5,6,7}    {4,8}

= {4}

Taking R.H.S

=( A   B)   C

A    B = {1,2,4,5,6,7}   {2,4,5,8}

= {2,4,5}

(A    B)   C = {2,4,5}  {4,8,10,12}

= {4}

Hence,

L.H.S = R.H.S Proved!
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iii) Distributive property of Union over intersection:

A  (B   C) = ( A   B)     (A  C)

Taking L.H.S:

= A  (B    C)

B   C = {2,4,5,8}   {4,8,10,12}

= {4,8}

A  (B     C) = {1,2,4,5,6,7}   {4,8}

= {1,2,4,5,6,7,8}

Taking R.H.S:

= (A  B )     (A  C)

A  B = {1,2,4,5,6,7}  { 2,4,5,8}

= {1,2,4,5,6,7,8}

A  C= {1,2,4,5,6,7}   { 4,8,10,12}

= {1,2,4,5,6,7,8,10,12}

(A  B)     (A   C) = {1,2,4,5,6,7,8}   {1,2,4,5,6,7,8,10,12}

= {1,2,4,5,6,7,8}

Hence,

L.H.S = R.H.S Proved!

iii) Distributive property of intersection over union:

A    (B  C) = (A    B )  ( A   C)

Taking L.H.S

= A   (B  U C)

B  C = {2,4,5,8}  { 4,8,10,12}

B  C = {2,4,5,8,10,12}

A   (B  C) = {1,2,4,5,6,7}  {2,4,5,8,10,12}

= {2,4,5}

Taking R.H.S

= (A    B ) U (A    C)

A    B = {1,2,4,5,6,7}   { 2,4,5,8}

= {2,4,5}

A    C = {1,2,4,5,6,7}   {4,8,10,12}

= {4}

(A   B)  U (A   C) = {2,4,5}  {4}

= {2,4,5}

Hence, L.H.S = R.H.S Proved!
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Exercise  1.3

i) A = {1,3,5,7,8}1.
A

U

4

1 3

57 8

2
6

9

10

U

A

5

7

B
1
3
8

2

4

6 9
10

U

A

5

7

B
1
3
8

2

4

6 9 10

iv) A  B = {1,2,3,4,5,7,8}

iii) B = {1,2,3,4,8}

ii) A    B = {1,3,8}

2. i) A  B = {2,8} U {3,5,7,8,10}

A  B = {2,3,5,7,8,10}
U

A

2

B

8
3 5

7 10

1 4 6 9

A
U

6

1 3

42 8

5 9 107
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ii) B' = U - B

= {1,2,3,4,5,6,7,8,9,10} - {3,5,7,8,10}

B' = {1,2,4,6,9}

iii) B    C = {3,5,7,8,10}   { 1,3,5}

= {3,5}

A
U

2

10 3

57 8

1 6 94

v) A  C = {2,8}  {1,3,5}

A  C = {1,2,3,5,8}

U

A

7

8

B
3
5

8

1

6

10

2 94

iv) A    B = {2,8}   {3,5,7,8,10}

 = {8}

U

A

2

B

8

6

3 5

7 10

4
9

1

vi) C = U - C

= {1,2,3,4,5,�..10}  - {1,3,5}

= {2,4,6,7,8,9,10}

U

A

2

B

8 1 3

10

5

4 976

A
U

2
3

5
6

9

4
1

7 8

10
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3. U = {1,2,3,4,�,14}

A ={1,3,5,7,9,11,13}

B = {2,4,6,8,10,12,14}

A  B = {1,3,5,7,9,11,13}  {2,4,6,8,12,14}

= {1,2,3,4,5,6,7,8,9,10,11,12,13,14}

A    B = {1,3,5,7,9,11,13}  {2,4,6,8,10,12,14}

A    B = { }

U

A

2

B

8

1

3

10

5
7
9

11 13

2

6 1214

Miscellaneous Exercise 1

P = {5,6,7,8,9}

Q = {1,2,3,4,5}

P   Q = {5,6,7,8,9}    {1,2,3,4,5}

= {1,2,3,4,5,6,7,8,9}

P     Q = {5,6,7,8,9}  {1,2,3,4,5}

= {5}

1.

Given,

U = {1,2,3,�20}

A = {2,4,6,8,10,12,14,16,18,20}

B = {4,8,12,16,20}

C = {5,10, 15, 20}

2.

i) A   B = {2,4,6,8,10,12,14,16,18,20}   { 4,8,12,16,20}

= {4,8,12,16,20}

ii) C  A = {5,10,15,20}  { 2,4,6,8,10,12,14,16,20}

= {2,4,5,6,8,10,12,14,15,16,18,20}

iii) A'  = U - A

= {1,2,3,4,�.20}  - {2,4,6,8,10,12,14,16,18,20}

= {1,3,5,7,9,11,13,15,17,19}
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B'  = U - B

= {1,2,3,�20} - {4,8,12,16,20}

= {1,2,3,5,6,7,9,10,11,13,14,15,17,18,19}

A'   B'  = {1,3,5,7,9,11,13,15,17,19}    {1,2,3,5,7,9,10,11,13,14,15,17,18,19}

A'   B'  = {1,3,5,7,9,11,13,15,17,19}

iv) C'  =  - C

= {1,2,3,4,�.20} - {5,10,15,20}

C'  = {1,2,3,4,6,7,8,9,11,12,13,14,16,17,18,19}

v) A  (B   C)

B   C = {4,8,12,16,20}   {5,10,15,20}

A  (B   C) ={2,4,6,8,10,12,14,16,18,20}    {20}

= {2,4,6,8,10,12,14,16,18,20}

vi) (A  B )     (A  C)

A  B = {2,4,6,8,10,12,14,16,18,20}  {4,8,12,16,20}

A  B = {2,4,6,8,10,12,14,16,18,20}

A  C = {2,4,6,8,10,12,14,16,18,20}  {5,10,15,20}

 {2,4,5,6,8,10,12,14,15,16,18,20}

(A  B)    (A  C) = {2,4,6,8,10,12,14,16,18,20}     {2,4,5,6,8,10,12,14,15,16,18,20}

= {2,4,5,6,8,10,12,14,,16,18,20}

3. U

A
6 4  8  12

16  20
10

A

8

B
3

5
7

14

i) A     B = {4,8,12,16,20}
2

12
9

11
13

15
17

19

ii) C  A = {2,4,5,6,8,10,12,14,15,16,18,20}
U

C

2

A

10
20

2  4

6  8

14  16

12
18
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v) A  (B    C) = {2,4,6,8,10,12,14,16,18,20}

iii) A'    B' = {1,3,5,7,9,11,13,15,17,19}

U

A
6 1 3 5

7 9 11 13
10

A

B
4

8
12

2

14
16

2018

15  17  19

iv) C = {1,2,3,4,6,7,9,11,12,13,14,16,17,18,19}

C
U

2 105

15
20

1

11
9

43

6
7 8

12
13

14
15

16
17 18 19

U

B

12

A

20
8

4
16

5

10 15

6
U

B

12

A

20

U

A
2 4 6 8

10 12 14 16

18  20
15

A  C
A  B

1

3
11

5 13

17

7
9

19

vi)
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Chapter 2

Exercise  2.1

Exponents and Radicals

1) =   (   m  )

2) =

3) (  7x  )

4)

5 5) (6x )

6) (n)

7) (v)

8) (5a)

3

1
(  10r)4 3

3

1
(  66)3 4

3
2

-

7
4

-

1
2

1
2

9) = 8

= (2 × 2 × 2 )

= (2  )

2  = 2 × 2

= 4

2
3

2
33

2

10) 16

= ( 2 × 2 × 2 × 2)

= (2  )

= 2

2
3

1
4

1
4

1
4

4

11) 4

= (2 × 2)

= (2  )

= 2

= 2 × 2 × 2

= 8

3
2

3
2

3
2

2

12) 100

= (10 × 10)

= (10   )

= 10

-3
2

-3
2

-3
22

-3

1

10  × 10 × 10
=

1

1000
=

13) yx    .   xy

= x        y

= x    y

= x    y

1
3

3
2

1
3

+1 1 +

1+3
3

2+3
2

4
3

5
2
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14) = uv . u (v  )

= uv . u . v

= u . v

= u . v

= u . v

4v   .  v

= 4v

= 4v

= 4v
-1
3

-1

2
3

-1

2-3
3

=
4

v

1

v
4or

1
3

1
3

15) (a  b  )
1
2

1
2

-1

1

a    b
1
2

1
2

=

1

(ab)
1
2

or

16) (x     y  )

=1

5
3 -2 0

x 0=1

17) a b

3 a

=       a   (1)

=       a

=

2 0

4

1
3

2-4

1
3

-2
x 0=1

1
3a2

18) 2x    y

2x     y

= x          y

= x        y

= x    y

1
2

-7
4

4
3

1
2

1
3

4
3- -7

4+

3-8
6

4+21
12

-5
6

25
12

y

x

25
12

5
6

=

19)

1
3

3
2 3

9
2

9
2

1 +1 + 1

2+9
22

11
2

20)
2 x     y

x   y   . xy

2

-2-2
5

3

1
2-5

3
-5

4

= 2 x    y

= 2x y

= 2 x     y

-2 5
4+ -1 5

3+5
3

1
2

-

-8+5-4

4

10+10-3

6

-7
4

17
6

=
2 y

x

17
6

7
4

21)
3y

y   2y

-5
4

-1
3-1

3

2
y

-5
4

+1 +1
3

=

3

2
y=

-15+12+4

12

3

2
y=

1

12
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i) 4  18  +  2  50

= 4   2 × 3 × 3   + 2   2 × 5 × 5

= 4   2    3  +   2   2   5

=  4  × 3   2   +  2   5  2

= 4 × 3  2    + 2 × 5   2

= 12   2 +  10   2

= (12 + 10)    2

= 22  2

22)

2 2

2

3

3

18

9

3

1

2

5

5

50

25

5

1

ii) =  48   -  6   27  + 4   12

=  2 × 2 × 2 × 2 × 3  -  6  3 × 3 × 3  + 4  2 × 2 × 3

=   2 × 2 × 3   - 6  3 × 3   + 4   2  × 3

=  2    2   ×    3  -  6    3   3  +  4   2   3

 =  2  × 2  3  -  6 × 3   3  +  4 × 2   3

= 4  3  - 18   3  + 8   3

= -6   3

2 2 2 2

2 2 2 2

2

2

2

2

3

48

24

12

6

3

1

3

3

3

27

9

3

1

2

2

3

12

6

3

1

iii) 2   75  + 3  32  -  8  12

= 2  3  ×  5  × 5  + 3  2  × 2  × 2 × 2 × 2

= -8  2 × 2 × 3

= 2  3   5  + 3   2   2    2   - 8    2    3

= (2  × 5)  3 + (3 ×  2 × 2)  2  -  (8×2)  3

= 10   3  + 12  2  - 16   3

= (10 - 16)   3  + 12  2

= -6  3  + 12   2

2 2 2 2

3

5

5

75

25

5

1

2

2

3

12

6

3

1

2

2

2

2

2

32

16

8

4

2

1
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iv) (1 -  3x ) +  (4 +  x)

= 1  -   3x  +   4   +   x

= 5  +   3x  +   x

v) 64

2

5

5

2  × 2  × 2  ×2  ×  2  × 2
5

25

=

2
5

25

= 2× 55

= 2

2

2

2

2

2

2

64

32

16

8

4

2

1

vi) 2  ×   (-3   2)

= -3  2  × 2

= -3  2

= -3  × 2

= -6

2

Exercise  2.2

Multiplying and dividing by 3 -  2

i) 1
3 +  2

3-  2

9-3   2 + 3  2  -( 2)

=
2

3 -  2
9  - 2

=

3 -  2
7

=

-2   2
1 -  2

ii)

Multiplying and dividing by 1 +  2

3 -  2
9  - 2

=

1
3 +  2

= × 3-  2
3 -  2

× 1 +  2
1  +  2

= -2   2
1 -  2

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

= -2  2 (1+  2)

(1-  2) (1 +   2)

=

-2   2  -4

1 - 2

=

-1  2 - 2  (  2)

1 - 2 +  2 - (  2)

=
2

2

-2  (  2  + 2)

-1

=

=  2   (  2  +  2)

1)
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Multiplying and dividing by 3  -   3

iii) 1 + 2    3
3 +  3

× 3 -  3
3 -  3

= 1 + 2    3
3 +  3

= (1 +2  3) (3  -  3)

(3+  3) (3  - 3)

= 3 - 3 + 6  3 - 2   ( 3)

9 - 3   3  +  3   3 - (   3)2

2

= 3 -   3  + 6  3  - 6

9  - 3

-3 + 5  3

6

=

v) 1 +   5
2 -  5

Multiplying and dividing by 2  + 5

1 +   5
2 -  5

= × 2 +  5
2  + 5

=
(1+ 5) (2  +  5)

(2-  5) (2 +  5)

2+  5 + 2   5  + (  5)

4 - 2   5 + 2  5 - (  5)
=

2

2

2 + 3  5   + 5

4  - 5
=

7 + 3  5

-1
=

=  -7 -3  5

Multiplying and dividing by 1   +   2

1 +   2
1 -  2

iv)

1 +   2
1 -  2

= × 1 +  2
1 +  2

(1+  2) (1  +  2)

(1  -  2) (1  +   2)
=

=
1+  2 +   2 +  (  2)

1 -   2  +  2  -  (  2)

2

2

1 + 2   2 + 2

1 -2
=

3 +   2  2

-1
=

= -3 - 2  2

vi) 6
3 + 2

Multiplying and dividing by   3 -  2

6
3 + 2

=  -7 -3  5

= × 3  - 2
3  - 2

6 (  3  -2)

(  3  + 2) (   3 -2)
=

6   3  - 12

(  3) -2  3 + 2  3  -4
=

2

6  3  -12

3 -4
=

6  3  -12

-1
=

6  3  -12= -
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i)2) 4
1 - 3

3
2  - 3

4
2 +  2

2
2  - 5

=

Multiplying and dividing by 1  +  3

4
1 - 3

1 +  3
1 +   3

×

4 (1  +  3)

(1 -  3) (1 +   3)
=

4 + 4   3

1 + 3 -  3  -  (  3)
=

2

=
4 + 4   3

1 - 3

=
4 + 4   3

-2

=
2 ( 2 + 2  3)

-2

=  -2-2  3

ii)

Multiplying and dividing by 2  +  3

3
2  - 3

= 2 +  3
2 +   3

×

(  3) (2  +  3)

(2-  3) (2 +  3)
=

2  3 + (  3)

4 + 2  3 - 2  3 - ( 3)
=

2

2

2  3 + 3

4 - 3

2  3 + 3

4 - 3
=

=  2  3  +  3

= 3  + 2   3or

3)

Multiplying and dividing by 2  -  2

4
2 +  2

= 2 -  2
2 -   2

×

(4)  (2  -  2)

(2+ 2) (2 - 2)
=

8 - 4  2

4 + 2  2 - 2  2  - (  2)
=

2

8 - 4  2

4  - 2
=

2 ( 4  -2   2)

2
=

= 4 -  2   2

i) ii)

2
2  - 5

Multiplying and dividing by   2  + 5

= 2  + 5
2  + 5

×

(  2) (  2 + 5)

(  2  - 5) (  2 - 5)
=

(  2) + 5  2

(  2 )  + 5   2 -  5   2  - 25
=

2

2

2 +  5  2

2 - 25
=

2 +  5  2

-23
=
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Miscellaneous Exercise 2

1) Surd:

An irrational root of an integer is called surd.

Radicals such as  2  ,  5,  3 are irrational. They have decimal expansions which neither

terminate nor recur. Such radicals are also known as Surds.

2) i) = ( 2  ×  3)

= 2 (  3)

= 4 × 3

= 12

2

2

2

ii)
2

20

2

2× 2 × 5
=

2

2  ×  5
=

2

2

2  ×  5
=

2

2  ×   2 ×  5
=

1

2 ×  5
= 1

10
=

2

2

5

20

10

5

1

iii) 3  2  × 2  5

= (3 × 2)  2 × 5

= 6  10

iv) 4

2

2

(4)

(  2)

2

=
2

16

2

8

=
1

= 8

v) 1

4
12

= 49

4

= 7 × 7

2 × 2

= 7

2

2

2

= 7

2

= 49

4

vi) 2 (  3 + 1)  +  3

= 2   3 + 2  3

=  3   3 + 2
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vii) (3  +   2) (1 -   2)

= 3 - 3  2 +  2 - ( 2)

 = 3 - 2   2 -  2

= 1 - 2  2

viii) 3  -   27

=   3  -  3 × 3 × 3

=   3   -  3     3

=   3  -  3   3

= -2   3

2

2

3)

Multiplying and dividing by 3 -  5

4 -  5

3 +  5

4 -  5

3 +  5

3  - 5
3  - 5

×=

(4 -  5) (3  -  5)

(3 +  5) (3 -  5)
=

12 - 4   5 - 3  5  - (  5)

9  +  3  5  -  3  5  -  (  5)

12 - 4   5  -  3  5  5

9 - 5

7  - 7   5

4

=

=

=

2

2
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Chapter 3

Exercise  3.1

i) 99

= (100 - 1)

(a - b)  = a - 2ab + b  Here,  a = 100 , b = 1

(100 - 1) = (100)  - 2 (100) (1) + (1)

= 1000  - 200 + 1

=  9801

ii) 5

= (50 + 2)

(a + b)  = a + 2ab + b  Here,  a = 50 , b = 2

(50 + 2) = (50)  - 2 (50) (2) + (2)

= 2500  + 200 + 4

=  2704.

iii) 35

= (30 + 5)

(a + b)  = a + 2ab + b  Here,  a = 30 , b = 5

(30 + 5) = (30)  + 2 (30) (5) + (5)

= 900  + 300 + 25

=  1225

iv) 601

= (600 + 1)

(a + b)  = a + 2ab + b  Here,  a = 600 , b = 1

(600 + 1) = (600)  + 2 (600) (1) + (1)

= 360000  + 1200 + 1

=  361201

1)
2

2 2 2

2

2 2 2

2

2 2 2

2 2 2

2

2 2 2

2 2 2

2

22

2 2 2

2
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2) i) 22

22 = (11) × (sum of digit of 11)

= 121 × (1 + 2 + 1)

= 121 × 4

= 484

ii) 333

333 = (111) × (sum of digit 111)

= 12321  × (1 + 2 + 3 + 2 + 1)

= 12321 × 9

= 110889

iii) 7777777

7777777 = (1111111)  × (sum of digits of 1111111)

= 1234567654321 × (1 +2 + 3 + 4 + 5 + 4 + 3 + 2 + 1)

= 123456754321 × 49

= 60493815061729

v) 350

= (300 + 50)

(a + b)  = a + 2ab + b  Here,  a = 300 , b = 50

(300 + 50) = (300)  + 2 (300) (50) + (50)

= 90000  + 3000 + 2500

=  95500

vi) 201

= (200 + 1)

(a + b)  = a + 2ab + b  Here,  a = 200 , b = 1

(200 + 1) = (200)  + 2 (200) (1) + (1)

= 40000  + 400 + 1

=  40401

2

2 2 2

2 2 2

2

2 2 2

2 2 2

2

2 2 2

2

2 2 2

2

2 2 2
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iv) 55555

55555 = (11111) × (sum of digits of 11111)

= 12345321 × (1 + 2 +  3 + 4 + 5 + 4 + 3 + 2 + 1)

= 123454321 × 25

= 3086358025

2

2 2 2

3)

529

360

43

5  560+3

4  400+5

55

7225

Exercise  3.2

i) 19, 180, 181

(19) + (180) = (180)

361 + 32400 = 32761

32761 = 32761

19,180 and 181 are Pythagorean triplet

ii) 17,144,145

(17) + (144) = (145)

289 = 20736 - 21025

21025 - 21025

17,144 and 145 are Pythagorean triplet.

iii) 12, 35, 37

(12) + (35) = (37)

144 + 1225 = 1369

1369 = 1369

12,35 and 37 are Pythagorean triplet.

1)

Keeping the

highest number on

right hand side

equals to the sum

of other two

number squalls.

2 2 2

2 2 2

2 2 2
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iv) 7, 19, 34

(7) + (19) = (34)

49 + 361 = 115

410 = 1156

7,19 and 34 are not Pythagorean triplet.

v) 14,48, 50

(14) + (48) = (50)

196 + 2304 = 2500

2500 = 2500

14, 48 and 50 are Pythagorean triplet.

2 2

2 2 2

2)

vi) 23, 67, 28

(23) + (28) = (67)

529 + 748 = 4489

1313 = 4489

23,67 and 28 are not Pythagorean triplet.

2 2 2

i) We know that by Plato's formula

(2m)  + (m - 1) = (m + 1)

Let us take 2m  = 5 (Given)

m =   , which is a natural number, so we can't take 2m = 5

let

m - 1 = 5

m = 5 - 1

m = 4

m = 4

m = 2

Therefore,

2m = 2 × 2 = 4

 m - 1 = (2) - 1) = 4 -1 = 3

m + 1 = (2) +1 = 4 + 1 =5

Hence, (4,3,5) are Pythagorean triplet, one of whose number is 3.

2 2 2 2 2

5
2

2

2

2

2

2

2

2

2

2

2
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ii) We know that by Plato's formula

(2m)  + (m - 1) = (m + 1)

Let us take 2m  = 7 (Given)

m =     , which is a natural number, so we can't take 2m = 7

let

m - 1 = 7

m = 7 + 1

m = 8

m = 4

m = 2

Therefore,

Is not a  Pythagorean triplet

7
2

2 2 2 2 2

2

2

2

2

2

iii)  We know that by Plato's formula

(2m)  + (m - 1) = (m + 1)

Let us take 2m  = 9 (Given)

m =    , which is a natural number, so we can't take 2m = 9

let

m - 1 = 9

m = 9 + 1

m = 10

m = 4

m = 2

Therefore,

2

2

2

2

2

2 2 2 2 2

9
2
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Exercise  3.3

1) 243
363

i)

81
121

81

121

9

9

18

9

8 1

8 1+

x

1

1

21

1

22

1 1

1 2 1

1+

+
2 1

2 1

x

9
11

=

ii) 56
169

1

1

1

25

5

30

1 5

2 2 5

1+

+
1 2 5

1 2 5

x

=

1

1

23

3

26

1 3

1 6 9

1+

6 9

6 9

x

225
169

=

15
13

= 2
13

= 1

iii)
441
961

2

2

41

1

42

2 1

4 4 1

4+

+
4 1

4 1

x

3

3

61

1

62

3 1

9 6 1

9+

6 1

6 1

x

21
31

=

2

2

44

4

48

2 4

5 7 6

4+

+
1 7 6

1 7 6

x

3

3

68

8

76

3 8

1 4 4 4

9+

5 4 4

5 4 4

x

iv)
576

1444

24
38

=

7

7

149

9

158

7 9

6 2 4 1

4 9+

+
1 3 4 1

1 3 4 1

x

8

8

164

4

168

8 4

7 0 5 6

6 4+

6 5 6

6 5 6

x

v)
6241
7056

79
84

=

7

7

14

7

4 9

4 9

x

+

13
36

1vi)

6

6

12

6

3 6

3 6

x

+

7
6

= 1
6

= 1

49
36

=
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vii) 11
25

1

6

6

12

6

3 6

3 6

x

+

5

5

5

2 5

2 5

x

+

36
25

=

18
32

viii)
9

16

9
16

=

3

3

6

3

9

9

x

+

4

4

8

4

1 6

1 6

x

+

3
4

=

ix)
1

16
3

49
16

=

7

7

14

7

4 9

4 9

x

+

4

4

4

1 6

1 6

x

+

7
4

= 3
4

= 1

144
1681

x)

12

12

24

1 2

1 4 4

1 4 4

x

+

4

4

81

1

82

4 1

1 6 8 1

1 6+

8 1

8 1

Exercise  3.4

1) i.  116.64

1

1

20

0

208

8

216

1 0 . 8

1 1 6 . 6 4

1+

+
1 6

0 0

1 6 6 4

1 6 6 4

x

+

116.64  =  10.8

4

4

41

1

42

4 . 1

1 6 . 8 1

1 6+

+
8 1

8 1

x

16.81  =  4.1

ii.  16.81 iii. 7.29

2

2

47

7

2 . 7

7 . 2 9

4+

+
3 2 9

3 2 9

x

7.29 = 2.7
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2) 3=

1

1

27

7

343

3

3462

2

3464

1 . 7 3 2

3 . 0 0 0 0 0 0

1+

+
2 0 0

1 8 9

1 1 0 0

1 0 2 9+

7 1 0 0

6 9 2 4

1 7 6

+

3=

3  =  1.732=

8

8

169

9

1784

4

1788

8 . 9 4

0 . 8 0 0 0

6 4+

+
1 6 0 0

1 5 2 1

7 9 0 0

7 1 3 6+

7 6 4

3) 0.8=

0.8   =  8.94=

4)
i) 2  ×  7  × 7  ×   2  × 3  × 3 × 3 × 3

=  2   ×   7   ×   2  ×   3   ×    3

=   2  ×   2   ×  7   ×   3   ×  3

=  2   ×   7   ×    3  ×    3

= 2  × 7  × 3 × 3

= 126

ii) = (2) +  4

= 2  + 2

= 4 + 2

= 6

iii) 36  +   100  - 1024

= 6 + 10 - 32

= -16

2 2 22

2 2 2

22 2

2

7

98

49

7

1

2

3

3

3

3

162

81

27

9

3

1

2

2

6

6

12

6

3 6

3 6

x

+

1

1

20

0

20

1 0

1 0 0

1+

+
0 0

0 0

x

3

3

62

2

64

3 2

1 0 2 4

9+

1 2 4

1 2 4

x
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iv) 1 5

2 5

3  × 5

5  × 5
=

3

5
=

=   0 . 6

3

5

15

5

1

5

5

25

5

1

5    3

Miscellaneous Exercise 3

i) b ) 196

ii) c) 8

iii) d) (8,15,17)

iv) c) 75

v) a) 0.3

vi) b) 0.0243

1)

2) =   0.9 ×   1.6

1

1

22

2

246

6

252

1 . 2 0 6

1 . 6 0 0 0

1+

+
6 0

4 4

1 6 0 0

1 4 7 6

1 2 4

+

0

0

030

30

60

0 . 3 0

0 . 9 0

0+

+
9 0

9 0

x
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Mathematics for Secondary - 3

Chapter 4

Exercise  4.1

i) (8) = 8 × 8 × 8

= 512

ii) (10) = 10 × 10 × 10

= 1000

iii) (21) = 21 × 21 × 21

= 9261

1. iv) (13) = 13 × 13 × 13

= 2197

v) (16) = 16× 16 × 16

= 4096

3

3

3

3

3

2. 1.2
³

12
10

³ 12
10

³
==

= 12 × 12 × 12
10 × 10 × 10

= 1728
1000

i)

=

³

1.728

3.5
³

35
10

³ 35
10

³
==

= 35 × 35 × 35
10 × 10 × 10

= 42875
1000

ii)

=

³

42.875

0.8
³

8
10

³ 8
10

³
==

= 8 × 8 × 8
10 × 10 × 10

= 512
1000

iii)

=

³

0.512

0.05
³

2
100

³ 5
100

³
==

= 5 × 5 × 5
100 × 100 × 100

= 125
1000000

iv)

=

³

0.000125
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3. 4
7

³

4
7

³
=

= 4 × 4 × 4
7 × 7 × 7

= 64
343

i)

³

10
11

³

10
11

³
=

= 10 × 10 × 10
11 × 11 × 11

= 1000
1331

ii)

³

1
15

³

1
15

³
=

= 1 × 1 × 1
15 × 15 × 15

= 1
3375

iii)

³

3
10

³

13
10

³
=

= 13 × 13 × 13
10 × 10 × 10

= 2197
1000

iii)

³

=
13
10

³
1

Exercise  4.2

1. 3

3

3

3

3

243

81

27

9

3

1

243 = 3 × 3 × 3 × 3

It is not a perfect tube.

i) ii) 7

7

7

343

49

7

1

343 = 7 × 7 × 7 = 7

It is a perfect tube.

3

iii) 9

9

9

729

81

9

1

3
729 = 9 × 9 × 9 = 9

It is a perfect cube.

iv) 11

11

11

1331

121

11

1

1331 = 11 × 11 × 11 =11

It is a perfect  cube.

3

2

2

2

2

2

2

5

5

5

8000

4000

2000

1000

500

250

125

25

5

1

8000   = 2 × 2 × 2 × 2 × 2 × 2 × 5 × 5 × 5

= 2 × 2 × 5

 v)

3 3 3
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2. 6

6

6

216

36

6

1

216 = 6 × 6 × 6

216 is a cube of even

number 6.

i)

iii) 8

8

8

512

64

8

1

512 = 8 × 8 × 8

512 is a cube of even

number 8.

iv) 15

15

15

3375

225

15

1

ii) 9

9

9

729

81

9

1

729 = 9 × 9 × 9

729 is not a cube of even

number.

3375 = 15 × 15 × 15

3375 is not a cube of even

number.

3. i) 5

5

5

125

25

5

1

125 = 5 × 5 × 5

125 is a cube of odd

number 5.

iv) 21

21

21

9261

441

21

1

9261 = 21 × 21 ×21

9261 is a cube of odd

number 21.

iii) 12

12

12

1728

144

12

1

1728 = 12 × 12 × 12

1728 is not a cube of odd

number.

ii)

343 = 7 × 7 × 7

343 is a cube of odd

number 7.

7

7

7

343

49

7

1
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11979 = 3 × 3 × 11 × 11 × 11

3 is the required smallest number that must be multiplied to make 11979

a perfect cube.

4. 3

3

11

11

11

11979

3 9 9 3

1 3 3 1

121

11

1

Exercise  4.3

i) =    64

=  2 × 2 × 2 × 2 × 2 × 2

=   2   ×    2

=   2   ×    2

=   2 ×    2

64   =   4

31.

3

3

3

3 3

3 3

3 3

2

2

2

2

2

2

64

32

16

8

4

2

1

ii) =    8000

=   2 × 2 ×  2  ×  2 × 2 ×  2   ×  5 × 5 × 5

=    2 ×  2  × 5

=    2   ×   2   ×   5

=    2 ×  2  × 5

= 20

8000  =  20

3

3

3

3

3 3

3 3

3 3

3

3 3

2

2

2

2

2

2

5

5

5

8000

4000

2000

1000

500

250

125

25

5

1
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iii) =     3375

=     3  × 3 × 3 × 5 × 5 × 5

=     3  × 5

=     3   ×    5

=   3 × 5

= 15

3375  =  15

3

3

3

5

5

5

3375

1125

375

125

25

5

1

iv) =     - 216  =  -  216

=     2 × 2 × 2 × 3 × 3 × 3

=     2 × 3

=     2  ×     3

= - ( 2 × 3)

    216 = -6

3

3

3

3

3 3

3 3

3 3

3

3

3

3

3 3

3 3

3 3

3
2

2

2

3

3

3

216

108

54

27

9

3

1

-

-

-

v) 512  =    512

=    2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2

=     2 × 2 × 2

=    (  2 ×   2 ×   2  )

= - (2 × 2 × 2)

-512   = -8

3

3

3

3

3 3

3 3

3 3

3

-

-

-

-

3

33

2

2

2

2

2

2

2

2

2

512

256

128

64

32

16

8

4

2

1
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2. i) -1728 =   1728

=     2 × 2 × 2 × 2 × 2 × 2 × 3 × 3 × 3

=    2  ×  2  ×  3

= -(   2 ×   2 ×   3   )

= -(2 × 2 × 3)

= -12

3

3

3 3

3 3

3 3

3

-

-

-

-

3

33

2

2

2

2

2

2

3

3

3

1728

864

432

216

108

54

27

9

3

1

2

2

2

3

3

3

5

5

5

27000

13500

6 7 5 0

3 3 7 5

1 1 2 5

375

125

25

5

1

ii) -2197 = 2197

=     13 × 13 × 13

=   13

= -13

3-
3 3

13

13

13

2197

169

13

1

iii) - 27000 =     27000

=    2 × 2 × 2 × 3 × 3 × 3 × 5 × 5 × 5

=      2 × 3 × 5

= - (   2   ×   3   ×   5)

= -30

-3

3-

3-

3 3 3 3 33

iv) -3375 =     3375

=      3 ×  3 × 3 × 5 × 5 × 5

=      3 × 5

=  -(    3 ×    5  )

= -15

-3

3-

3-

3 3 3 3

3

3

3

5

5

5

3375

1125

375

125

25

5

1



Turnkey Publishers 40
Guide Book for Teachers
Mathematics for Secondary - 3

3.

2

2

2

8

4

2

1

27
8

3
8

=

2 × 2 × 23

3 × 3 × 33

3
2

3
2

=
3

3

3

3
=

ii) 3

27
8

3
= = 27

8

3

3

=

3

3

3

27

9

3

1

2

2

2

8

4

2

1

=1
8

3

3

1
8

1
8

= 3

=
2 × 2 × 23

1 × 1 × 13

1
2

1
2

= 3

3

3

3

3
=

i)

=54
250

3

3

54
250

54
250

= 3

=
2 × 5 × 5 × 53

2 × 3 × 3 × 33

3
5

2
2

=

3

3

3

3
=

iii)

×
×

3
5

3

3

3

3

2

3

3

3

54

27

9

3

1

2

5

5

5

250

125

25

5

1

=8
27

3

3

8
27

8
27

= 3

=
3 × 3 × 33

2 × 2 × 23

2
3

2
2

=

3

3

3

3
=

iii)
2

2

2

8

4

2

1

-

-

--

-

3

3

3

27

9

3

1
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Miscellaneous Exercise 4

1. 0.2
³

2
10

³
=

= 2 × 2 × 2
10 × 10 × 10

= 8
1000

i)

=

³

0.008

2
10

³
= 0.03

³

3
100

³
=

= 3 × 3 × 3
100 × 100 × 100

= 27
1000000

ii)

=

³

0.000027

2
11

³

= 2 × 2 × 2
11 × 11 × 11

= 8
1331

iii) =
2

11

³

2.

2

2

2

2

2

2

2

2

2

2

2

2

4096

2048

1024

512

256

128

64

32

16

8

4

2

1

5

5

5

7

7

7

42875

8 5 7 5

1 7 1 5

353

49

7

1

ii) 42875 =   5 × 5 × 5  × 7 × 7 × 7

=    5  ×  7

=    5    ×    7

= 5  × 7

= 35

3 3

3 3 3

3 3 3 3

i) 4096 =     2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2

=     2 × 2 × 2 × 2

=     2    ×    2 ×    2   ×    2

=  2 × 2 × 2 × 2

= 16

3 3

3

3 3

3 3

3 3

3

3 3

3

3 3
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iii) 64000 =     2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 5 × 5 × 7

Cube root is not possible

3 3 2

2

2

2

2

2

2

2

2

5

5

7

64000

32000

16000

8 0 0 0

4 0 0 0

2 0 0 0

1 0 0 0

500

250

175

35

7

1

2

2

2

2

2

2

7

7

7

21952

10976

5 4 8 8

2 7 4 4

1 3 7 2

686

343

49

7

1

i) True ii) True

iii) False iv) True
3.

v) True

5

5

11

11

11

33275

6 6 5 5

1 3 3 1

121

11

1

33275  =     5 × 5 × 11 × 11 × 11

25 must be divided to make 33275 a perfect cube.

4. 3 3

iv) 21952  =   2 × 2 × 2 × 2 × 2 × 2 × 7 × 7 × 7

=     2  ×  2  ×  7

=    2   ×     2   ×    7

= 2 × 2 × 7

= 28

3 3

3 3 3

3 3 3 3

3

3 3

216 =     2 × 2 × 2 × 3 × 3 × 3

=    2   ×     3

= 2 × 3

= 6

5. 3 3

3 3 3 3

2

2

2

3

3

3

216

108

54

27

9

3

1
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Number System

Mathematics for Secondary - 3

Chapter 5

Exercise  1.1

1. i) 101001

= 1 × 2 + 0 × 2 + 1 × 2 + 0 × 2 + 0 × 2 + 1 × 2

= 32 + 0 + 8 + 0 + 0 + 1

= 41

ii) = 11110

= 1 × 2 + 1 × 2 + 1 × 2 + 1 × 2 + 0 × 2

= 16 + 8 + 4 + 2 + 1

= 31

iii) 101110

= 1 × 2 + 0 × 2 + 1 × 2 + 1 × 2 + 1 × 2 + 0 × 2

= 32 + 0 + 8 + 4  + 2 + 1

= 47

iv) 1100011

= 1 × 2 + 1 × 2 + 0 × 2 + 0 × 2 + 0 × 2 + 1 × 2 + 1 × 2

= 64 + 32 + 0 + 0 + 0 + 2 + 1

= 99

v) 1000

= 1 × 2 + 0 × 2 + 0 × 2 + 0 × 2

= 8 + 0 + 0 + 0

= 8

2
4 3 2 1 0

10

10

2
4 3 2 1 0

5 4 3 2 1 0

5 4 3 2 1 0
2

10

10

5 4 3 2 1 06
2

10

3 2 1 0
2
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vi) = 1111

= 1 × 2 + 1 × 2 + 1 × 2 + 1 × 2

= 8 + 4 + 2 + 1

= 15

vii) = 1100111

= 1 × 2 + 1 × 2 + 0 × 2 + 0 × 2 + 1 × 2 + 1 × 2 + 1 × 2

= 64 + 32 + 0 + 0 + 4 + 2 + 1

= 103

viii) 111000

= 1 × 2 + 1 × 2 + 1 × 2 + 0 × 2 + 0 × 2 + 0 × 2

= 32 + 16 + 8 + 0 + 0 + 1

= 57

15

3 2 1 0
2

2

2

5 4 3 2 1 06

5 4 3 2 1 0

10

10

2. i) = 34

= 3 × 5 + 4 × 5

= 15 + 4

= 19

ii) = 212

= 2 × 5 + 1 × 5 + 2 × 5

= 50 + 5 + 2

= 57

iii) = 13

= 1 × 5 + 3 × 5

= 5 + 3

= 8

iv) = 1034

= 1 × 5 + 0 × 5 + 3 × 5 + 4 × 5

= 125 + 0 + 15 + 4

= 144

v) = 2231

= 2 × 5 + 2 × 5 + 3 × 5 + 1 × 5

= 250 + 50 + 15  + 1

= 316

vi) = 4302

= 4 × 5 + 3 × 5 + 0 × 5 + 2 × 5

= 500 + 75 + 0 + 2

= 577

vii) = 44

= 4 × 5 + 4 × 5

= 20 + 4

= 24

viii) = 23125

= 2 × 5 + 3 × 5 + 1 × 5 + 2 × 5 + 5 × 5

= 1250 + 375 + 25 + 10 + 5

= 1665

5

5

5

5

5

5

5

5

1 0

1 02

10

10

10

1 0

3 2 1 0

10

3 2 1 0

3 2 1 0

1 0

3 2 1 04

10

10

10

10
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i) = 36

= 3 × 8 + 6 × 8

= 24 + 6

= 30

ii) 137

= 1 × 8 + 3 × 8 + 7 × 8

= 64 + 24 + 7

= 95

iii) = 50

= 5 × 8 + 0 × 8

= 40

iv) = 752

= 7 × 8 + 5 × 8 + 2 × 8

= 448 + 40 + 2

= 490

3. v) = 532

= 5 × 8 + 3 × 8 + 2 × 8

= 320 + 24 + 2

= 346

vi) = 600

= 6 × 8 + 0 × 8 + 0 × 8

= 384 + 0 + 1

= 385

vii) = 343

= 2 × 8 + 4 × 8 + 3 × 8

= 128 + 32 + 3

= 163

viii) = 1117

= 1 × 8 + 1 × 8 + 1 × 8 + 7 × 8

= 512 + 64 + 8 + 7

= 591

1 0
8

8

10

10

8

8

8

8

8

8

2 1 0

2 1

2 1 0

2 1 0

2 1 0

2 1 0

2 1 03

10

10

10

10

10

10

Exercise  5.2

1.

8  = 1010011

2

2

2

2

2

2

83

41-1

21-1

10-0

5-0

2-1

1-0

2

2

2

2

2

2

2

2

289

144-1

7 2 - 0

3 6 - 0

1 8 - 0

9-0

4-1

2-0

1-0

2

2

2

2

2

2

2

2

2

777

388-1

194-0

9 7 - 0

4 8 - 1

2 4 - 0

1 2 - 0

6-0

3-0

1-1

i) ii)

10 2
289 = 100100001

10 2

iii)

777  = 110000100110 2
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2

2

2

2

2

2

2

2

2

2

2

2

8074

4037-0

2018-1

1009-0

5 0 4 - 1

2 5 2 - 0

1 2 6 - 0

63-0

31-1

15-1

7-1

3-1

1-1

8074   = 1111110001010

iv) 2

2

2

2

2

2

2

2

2

2

1 6 0 1

803-1

401-1

200-1

100-0

5 0 - 0

2 5 - 0

1 2 - 1

6-0

3-0

1-1

2

2

2

2

2

2

2

2

290

145-0

7 2 - 1

3 6 - 0

1 8 - 0

9-0

4-1

2-0

1-0

2

2

2

2

2

2

2

2

2

2

1 7 2 5

862-1

431-0

210-1

105-0

5 2 - 1

2 6 - 0

1 3 - 0

6-1

3-0

1-1

2

2

2

2

2

2

2

2

2

2

2

3600

1800-0

9 0 0 - 0

4 5 0 - 0

2 2 5 - 0

1 1 2 - 1

56-0

28-0

14-0

7-0

3-1

1-1

v) vi)

1606   = 11001000110 1725   = 11010010101

290   = 100100010 3600   = 111000010000

10 2 10 2

vii) viii)

10 2

10 2 10 2
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8741 = 234431 39002 = 222200 741  = 10431

2802  = 42202 6711  = 203321

2.
5

5

75

15-0

3-0

i) ii) iii)
5

5

5

5

1 1 0 5

221-0

4 4 - 1

8-4

1-3

5

5

5

5

2 6 3 2

526-2

105-1

2 1 - 0

4-1

75   = 300 1105   = 13410 2632   = 41012
10 5 10 5 10 5

5

5

5

5

5

8741

1748-1

3 4 9 - 3

69-4

13-4

2-3

iv) v) vi)5

5

5

5

5

5

39002

7800-2

1560-2

3 1 2 - 0

62-2

12-2

2-2

5

5

5

5

741

148-1

2 9 - 3

5-4

1-0

10 5 10 5 10 5

vii) viii)5

5

5

5

2 8 0 2

560-2

112-0

2 2 - 2

4-2

5

5

5

5

5

6711

1342-1

2 6 8 - 2

53-3

10-3

2-0

10 5 10 5
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4830  = 776 2967  = 5627 7318  = 16226

2147  = 4307 39112   = 114310 521   = 1011

10173  = 23657 98625   = 300501

3.
8

8

4830

63-6

7-7

i) ii) iii)
8

8

8

2 9 6 7

370-7

4 6 - 2

5-6

8

8

8

8

7 3 1 8

914-6

114-2

1 4 - 2

1-6

10 8 10 8 10 8

iv) v) vi)8

8

8

2 1 4 7

280-7

3 5 - 0

4-3

8

8

8

8

8

39112

4889-0

6 1 1 - 1

76-3

9-4

1-1

8

8

8

5 2 1

65-1

8-1

1-0

10 8 10 8 10 8

iv) v)8

8

8

8

10173

1271-5

1 5 8 - 7

19-6

2-3

8

8

8

8

8

98625

12328-1

1541-0

192-5

24-0

3-0

10 8 10 8
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Exercise  5.3

1 1 1

1 0

1 0 0 1

2

2

2

+

1. i) ii) iii)

iv) v) vi)

vii) viii)

1

1 1 0 0

1 1 1 1

1 1 0 1 1

2

2

2

+

1

1 0 0 1 1 1

1 0 0 1 1

1 1 1 0 1 0

2

2

2

+

1 1 1

1 0 1 0 1 0

1 1 1 1

1 1 1 0 0 1

2

2

2

+

1 1 1

1 1 1 0 0 0

1 0 0 1 1 1

1 0 1 1 1 1 1

2

2

2

+

1 1 1 1 0

1 0 1 0 1

1 1 1 1

1 0 0 0 0 1 0

2

2

2

+

10 1 110

1 0 0 0 1 1

1 1 0 0 0

1 1 1

1 0 0 0 0 1 0

2

2

2
+

1 1

2

2

1 1 1

1 1 1 1 1

1 1 0 1 1

1 0 0 0

1 0 0 0 0 1 0

2

2

2
+

1 1

2

10 1

2. 1 1 1 0 0

1 0 1

1 0 1 1 1

2

2

2

-

i) ii) iii)
1

1 1 1 0 1 1

1 0 1 1 1

1 0 0 1 0 0

2

2

2

-

1
1 0 0 0 1

1 0 1 1

0 1 1 0

2

2

2

+

1 1100 1
1 0 11 1

iv) v) vi)1 1 1 1 1

1 1 1

1 1 0 0 0

2

2

2

-

1 0 1 0 1

1 0 0

1 0 0 0 1

2

2

2

-

1 1 1 0 0 1

1 0 1 1 1

1 0 0 0 1 0

2

2

2

-

1
1 10

vii) viii)1 0 1 0 0 0

1 1 1 1

1 0 0 1

2

2

2

-

0 0 10 1 1
11111

1 0 1 0 0 0

1 0 0 1 1

1 0 1 0 1

2

2

2

-

0 1 1
1111

0
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3. i) ii) iii)

×

1 1 0

1 0 0 1 0

2

2

2

+

1 1 0

1 1

1 1 01

×

×

1 1 1 1

1 1 1 1 0

2

2

2

+

1 1 1 1

1 0

0 0 0 0
×

1 0 0 1 1

1 0 0 1 1 0 0

×

0 0 0 0 0

2

2

2

+

1 0 0 1 1

1 0 0

0 0 0 0 0
×

× ×

iv) v) vi)

1 0 1 0 1 0

×

1 0 1 0 1 0

2

2

2

+

1 0 1 0 1 0

1 1 1

1 0 1 0 1 0
×

× ×

1 1
1

1

1 0 0 1 0 0 1 1 0

1 0 1 1 1

×

0 0 0 0 0

2

2

2

+

1 0 1 1 1

1 0 1

1 0 1 1 1
×

× ×

1 1

1

1 1 1 0 0 1 1
1 0 0 0 0 1 1 1 0

×

0 0 0 0 0

2

2

2

+

1 1 1 1 0

1 0 0 1

1 1 1 1 0
×

× ×0 0 0 0 0

× ××1 1 1 1 0

1

1

1

4. i) ii) iii)11

111

10101

11
22

100

11
11

11
×

1 1

10

101

1011

10
22

11

10
1

1

2

iv) v)

11

10110

1000010

11
22

100

11
11

11

1

0

0
×

1

1 1

111

1001

1111111

111

2

2

111

111
1

1

2

2×

10

110

11000

10

2

2

10

10

2

×

00

00
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5. i) = (1011 - 111 ) - 100

= 10010 - 100

= 1110

ii) = 111100  - (1111 + 1011 )

= 111100  - 11010

= 100010

iii) = ( 111100  - 1110  ) + ( 111 + 110 )

= 101110  + 1101

= 111011

2 2 2

2 2

2

22 2 2

22

2

2 2 2 2

2 2

2

1 0 1 1

1 1 1

1 0 0 1 0

2

2

2

+

1 0 0 1 0

1 0 0

1 1 1 0

2

2

2

-

111 1 1

1 1 1 1

1 0 1 1

1 1 0 1 0

2

2

2

+

111

1 1 1 1 0 0

1 1 0 1 0

1 0 0 0 1 0

2

2

2

-

0

1 1 1

1 1 0

1 1 0 1

2

2

2

+

1

1 0 1 1 1 0

1 1 0 1

1 1 1 0 1 1

2

2

2

+

11

1 1 1 1 0 0

1 1 1 0

1 0 1 1 1 0

2

2

2

-

10 10
0 1
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2. Decimal Numbers

0

1

2

3

4

5

6

7

8

9

10

Binary Numbers

0

1

10

11

100

101

110

111

1000

1001

1010

Penta Numbers

0

1

2

3

4

10

11

12

13

14

20

Octal Numbers

0

1

2

3

4

5

6

7

10

11

12

i) Decimal Number System:

A number system that uses a notation in which each number is expresses in base 10 by

using symbols; 0,1,2,3,4,5,6,7,8,9. It is the most common example of positional number system

and all arithmetical calculations carried out on the basis of number system.

For example: 248    It shows decimal number system

ii) Binary Number System:

Binary number system uses two symbols 0 and 1 and its radix is 2. The symbols 0 and

1 are generaly called BITS which is a contraction of two words Binary Digits.

For example, 101 It shows binary number system

iii) Base 5 Number System:

It is also known as Penta Base Number System. Starting five symbols, 0,1,2,3 and 4 are

used to represent penta base or base 5 numbers.

For example: 12 It shows Base 5 number system.

iv) Octal Number System:

Octal number system has a base or radix 8. Initial eight symbols; numbers.

For example, 235

10

2

5

8

10

10

10

10

10

10

10

10

10

10

10

2

2

2

2

2

2

2

2

2

2

2

5

5

5

55

5

5

5

5

5

5

5

8

8

8

8

8

8

8

8

8

8

8
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3. i) Two ii) Binary iii) 2 iv) 8

4. i) ii) iii)

iv) v)

1 1 1 0 1

1 1 1 1

1 0 1 1 0 0

2

2

2

+

1 1 11

1 0 0 1 1 0

1 1 0 1 0

0 0 1 1 0 0

2

2

2

-

10
1 1

10

101

1010

10
22

10

10
x

1

(10111  + 1111 ) - 1001

= 100110 - 1001

= 11101

2 2 2

2 2

2

1 0 0 1 1 0

1 0 0 1

1 1 1 0 1

2

2

2

-

01 1 1
1 0 1 1 1

1 1 1 1

1 0 0 1 1 0

2

2

2

+

1111

5. i ) =  10111

= 1 ×  2  +  0  ×  2  +  1  ×  2  +  1  ×  2  +  1  ×  2

= 16 +  0  +  4  +  2  +  1

= 23

4 3 2 1 0

10

2

1 0 0 0 1 1 1

1 1 1

1 0 0 0 1 1 1

1 1 1 1 1 0 0 0 1

×
2

2

2

+
×

× ×

1 0 0 0 1 1 1

1 0 0 0 1 1 1

101 10 1

5
2 1 0

10

i i ) 234

= 2  ×  5  +  3  ×  5  +  4  ×  5

= 50 +  15  +  4

= 69

i i i ) =  48

2

2

2

2

2

48

24-0

12-0

6-0

3-0

1-1

48  = 110000
10 2

iv ) =  561

= 5  ×  8  +  6  ×  8  +  1  ×  8

= 320 +  48 +  1

= 369

8
2 1 0

10
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Chapter 6

Exercise  6.1

Compound Interest

Here,

Principal = P = Rs. 20,000

Rate of interest = R = 10%

Time = T = 3 years

Amount = A = ?

Interest = I = ?

As we know that,

1.

    = 20000 × 1.331

A = Rs. 26,620

A = P 1 + R
100

T

A = 20000 1 + 10
100

2

Thus, compound amount after 3 years = Rs. 26,620

and compound interest after 3 years = Rs. (26,620 - 20,000)

           = Rs. 6620

Here,

Principal = P = Rs. 10,000

Rate of interest = R = 7 %

Time = T = 5 years

Amount = A = ?

Interest = I = ?

As we know that,

2.

A = P 1 + R
100

T
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= 10000 × 1.225

A = Rs. 12250.43

Thus, compound amount after 7 years = Rs. 12250.43

and compound interest after 3 years = Rs. (12250.43 - 10,000)

= Rs. 2250.43

A = 10000 1 + 7
100

5

3. Here,

Principal = P = Rs. 200,000

Rate of interest = R = 6%

Time = T = 10 years (half yearly)

Amount = A = ?

Interest = I = ?

As we know that,

= 20000 × 1.806

= 200000 1 +
100

2(10)6
2

A = P 1 +
100

2TR
2

A = Rs. 361222.2469

Thus,

compound amount = Rs. (361222.2459 - 200000)

= Rs. 161222.2469

        200000 = P 1 +
100

2(10)6
2

200000= P (1.806)
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4. Here,

Principal = P = Rs. 10,000

Rate of interest = R = 8%

Time = T = 1 years

Compound interest = ? (quarterly)

As we know that,

= 10000 (1.02)

= 1000 (1.082)

= 100000 1 +
100

4(1)8
4

A = P 1 +
100

4TR
4

Therefore compounded Interest = Rs. (10824.32 - 10000)

= Rs. 824.32

A = 10824.32

4

5. Here,

Principal = P = Rs. 15,00

Rate of interest = R = 4.3 % per anum

Time = T =       months =  6 years

Compound interest = ? (quarterly)

As we know that,

72
12

= 1500 1 +
100

4(6)4.3
4

A = P 1 +
100

4TR
4

= 1500 (1.011)

= 1500 (1.3)

= Rs. 1950.38

Therefore compounded Interest = Rs. (1950.38 - 1500)

= Rs. 450.38
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6. Here,

Amount = Rs. 2704

Rate of interest (r) = 4 %

Time = T = 2 years

Principal = ?

Interest = I  = ?

As we know that,

ii) Interest = Amount - Principal

= Rs. (2704 - 2500)

Interest = Rs. 204

2704 = P (1.04)

2704
1.0816

=  P

P = Rs. 2500

= 1500 1 +
100

2

A = P 1 +
100

TR

4

2

7. Here,

Principal = Rs. 10000

Amount = Rs. 11000

Time = T  = 2 years

Rate of interest (r) = ?

As we know that,

= 10000 1 +
100

2

A = P 1 +
100

TR

R
11000

11000

10000
= 1 +

100

2R

1.1 = 1 +
100

2R

1.049 = 1 +
100
R

1.049  - 1 =
100
R

0.049
100
R=

0.049 × 100 = R

  4.99 = R

 or              R = 4.99 %

ii) Compound Interest = Amount - Principal

= Rs. (9261 - 8000)

Interest = Rs. 1261

8. Here,

Principal = Rs. 8000

Rate of interest (r) = 5 %

Time = T  = 3 years

Amount = ?

Compound Interest = I = ? (Annually)

As we know that,

= 8000 1 +
100

3

A = P 1 +
100

TR

5

3A = 8000  ( 1.05)

    = 8000 (1.157)

A = Rs. 9261
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9. Here,

Principal = Rs. 6400

Rate of interest (r) = 7 ½  %  = 7.5%

Time = T = 2 years

Compound Interest = I = ?

As we know that,

= 6400 1 +
100

2

A = P 1 +
100

TR

7.5

A = 6400  ( 1.075)

    = 6400 (1.1556)

A = Rs. 7396

Compound Interest = Amount - Principal

= Rs. (7396 - 6400

Interest = Rs. 996

10. Here,

Principal = Rs. 12000

Rate of interest in first year (r) = 5 %

Rate of interest in second year (r) = 6 %

Time = T = 2 years

Amount = ?

Compound Interest = I = ?

As we know that,

A = P 1 +
100
R

1 +
R
100

1 2

A = 12000 1 +
100

5
1 +

6
100

A = 1200 (1.05) (1.06)

A = Rs. 13356

Compound Interest = Amount - Principal

= Rs. (13356 - 12000)

Interest = Rs. 1356
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Miscellaneous Exercise 6

i) Simple Interest

"Interest" is how much is paid for the use of money (as a percent or amount). Simple

interest is the same amount of interest paid every year.

It is denoted by ' I'

I = PRT

ii) Compound Interest:

It is the difference between the amount and the money borrowed is called compound

Interest. It is denoted as C.I.

- Compound Interest I yearly :

- Compound Interest - half yearly:

- Compound Interest - quarterly :

iii) Compounding Frequency :

It is the number of times the accumulated interest is paid in a year on a regular basis.

1.

A = P 1 +
100

TR

A = P 1 +
100

2TR
2

A = P 1 +
100

4TR
4
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Chapter 7

Exercise  7.1

i) = 6a b c + 27abc

= 3abc (2abc + 9)

ii) = 2x + cx + 2c + c

= x (2 + c ) + c (2 + c)

= (x  + c)(2 + c)

iii) = x - 20x + 100

a - 2ab + b = (a - b)

Here,

a = x , b = 10

(x) - 2(x)(10) + (10) = (x - 10)

= (x - 10) ( x - 10)

1. iv) 25 x - 10xz + z

a - 2ab + b = (a - b)

Here,

a = 5x , b = z

(5x) - 2(5x)(z) + (z) = (5x - z)

= (5x - z) ( 5x - z)

2 2

2

2

2 22

2 2 2

2 2

2 2 2

2 2

2x + 3x +1

2x + 2x

x + 1

x + 1

X

x + 3

2x + 1

--+

-+ -

x + 3

= (x + 1) (2x + 1)

2. i) ii)

x + 6x + 8

x + 4x

2x + 8

2x + 8

X

x + 4

x + 2

--+

-+ -

2

2

= (x + 4) (x  + 2)

2
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= x - 6x + 9x - 2  by (x - 2)iii)

= (x - 2) (x - 4x + 1)

23

x - 6x + 9x -2

x + 2x

4x + 9x - 2

4x + 8x

X

x - 2

x - 4x + 1

--+

-+ -
x - 2

x - 2-+

3

3

2

2

2

2

2

2

= -6x + 29x - 28 by (3x -4)iv)

= (3x - 4) (-2x + 7)

21x - 28

21x - 28

X

3x -4

-2x + 7

-6x + 29x - 28

6x + 8x--
+

-+ +

2

2

3 . i) = x  + 5x + 6

= x + 3x + 2x + 6

= x (x + 3) + 2 (x + 3)

= (x + 2) ( x + 3)

ii) = x + 10x + 24

= x + 6x + 4x + 24

= x ( x + 6) + 4 (x + 6)

= (x + 6) (x + 4)

iii) = x + 12x + 27

= x + 3x + 9x + 27

= x ( x + 3) + 9 (x + 3)

= (x + 3) (x + 9)

iv) = x + 15x + 56

= x + 7x + 8x + 56

= x ( x + 7) + 8 (x + 7)

= (x + 7) (x + 8)

v) = x + 19x + 60

= x + 15x + 4x + 60

= x ( x + 15) + 4 (x + 15)

= (x + 4) (x + 15)

vi) = x + 13x + 40

= x + 8x + 5x + 40

= x ( x + 8) + 5 (x + 8)

= (x + 5) (x + 8)

2

2

2

2

2

2

2

2

2

2

4 . i) = x - 11x - 42

= x - 14x + 3x - 42

= x ( x - 14) + 3 (x - 14)

= (x + 14) (x - 3)

ii) = x - 12x - 45

= x - 15x + 3x - 45

= x ( x - 15) + 3 (x - 15)

= (x + 3) (x - 15)

2

2

2

2

2
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iii) = x - 7x - 30

= x - 10x + 3x - 30

= x ( x - 10) + 3 (x - 10)

= (x + 3) (x - 10)

iv) = x - 5x - 24

= x - 8x + 3x - 24

= x ( x - 8) + 3 (x - 8)

= (x + 3) (x - 8)

2

2

2

2

5. i) Given,

Squaring on both sides

(a + b) = a + 2ab + b

Here, a = x , b =

(x) + 2 (x)       +        = (7)

x + 2 +       = 49

x +     = 49 -z

x +     = 47

Again squaring on both sides,

= (47)

Here,

a = x , b =

(x  ) + 2 (x )       +        = (47)

x + 2 +      = 2209

x  +      = 2209 - 2

x  +       = 2207

x + 1
x

= 7

x + 1
x

= ( 7 )
2

2

2 2 2

1
x

1
x

1
x

1
x

2

2
2

2

2

2

2
2

x + 1
x

2
2

2

2 2 2 21
x

1
x2 2

2

1
x4

4

1
x2

1
x
1
x

4

4

4

4

ii) Given,

Squaring on both sides

(a - b) = a - 2ab + b

Here, a = x , b =

(x) + 2 (x)       +      = (   5  )

x - 2 +      = 5

x +     = 5 + 2

x +     = 7

x - 1
x

=    5

x - 1
x

= (   5 )
2

2

2 2 2

1
x

1
x

2 1
x

1
x

2
2

1
x

2
1
x

2

1
x

2

1
x

2
2
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Exercise  7.2

1. i) = (x + 3y)

(a + b) = a + 3a  b + 3ab + b

Here,

a = x , b = 3y

(x + 3y) = (x) + 3(x) (3y) + 3 (x) (3y) + (3y)

= x + 9xy + 9xy + 27y

ii) = (px + qy)

(a + b) = a + 3ab + 3ab + b

Here,

a = px , b = qy

(px + qy) = (px) + 3(px) (qy) + 3 (px ) (qy) + (qy)

= p x + 3 p x  qy + 3 px q  y + q  y

iii) = (x +9y)

(a + b) = a + 3ab + 3ab + b

Here,

a = x , b = 9y

(x + 9y) = (x  ) + 3(x ) (9y) + 3 (x ) (9y) + (9y)

= x + 27x  y + 243x y + 729y

iv) = (-x +2y)

(a + b) = a + 3ab + 3ab + b

Here,

a = -x , b = 2y

(-x + 2y) = (-x) + 3(-x) (2y) + 3 (-x) (2y) + (2y)

= -x + 6xy + 12xy + 8y

3

3223 3

3 33 2 2 3

2 33 2

3

3 3 32 2

3 3 32 2

3 3 32 2

3 3 3

333 3

2 2

2222

2

2 22 2 222

2 2 36 4

3 3 3

3

3 3 3

33 2 2

2 2
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2. i) = (105)

= (100 + 5)

(a + b) = a + 3a  b + 3ab + b

Here,

a = 100, b = 5

(100 + 5) = (100) + 3(100) (5) + 3 (100) (5) + (5)

= 1000000 + 150000 + 7500 + 125

= 1157625

ii) = (1002)

= (1000 + 2)

(a + b) = a + 3a  b + 3ab + b

Here,

a = 1000, b = 2

(1000+ 2) = (1000) + 3(1000) (2) + 3 (1000) (2) + (2)

= 1000000000 + 6000000 + 12000 + 8

= 1006012008

iii) = (303)

= (300 + 3)

(a + b) = a + 3a  b + 3ab + b

Here,

a = 300, b = 3

(300 + 3) = (300) + 3(300) (3) + 3 (300) (3) + (3)

= 27000000 + 810000 + 8100 + 12725

= 27818127

v) = (a +8y)

(a + b) = a + 3ab + 3ab + b

Here,

a = a, b = 8y

(a + 8y) = (a) + 3(a) (8y) + 3 (a) (8y) + (8y)

= a + 24a y +  24ay  + 512y

3 3 32 2

3 3 3

33

2 2

22

3

3

3 3 32 2

3 3 32 2

3 3 32 2

3 3 32

3 3 32

3

3

2

3

3

3 3 32 2
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iv) = (10.1)

= (10 + 0.1)

(a + b) = a + 3a  b + 3ab + b

Here,

a = 10, b = 0.1

(10+ 0.1) = (10) + 3(10) (0.1) + 3 (10) (0.1) + (0.1)

= 1000 + 30 + 0.3 + 0.01

= 1030.31

3 3 32 2

3

3

3 3 32 2

3. Given,

Cubing on both sides,

(a + b) = a + 3a  b + 3ab + b

Here,

a = x, b =

(x) + 3 (x)       + 3(x)        + = (7)

x + 3x + 3      +   = 343

x + +  3 = 343

x +      + 3 (7) = 343

x +      + 21 = 243

x +      = 243 - 21

x +      = 222

x + 1
x

=    7

x + 1
x

=    ( 7 )
3 3

3 3 32 2

1
x

1
x

1
x

1
x

3 1
x

1
x 3

x + 1
x

1
x3

3

3

3

3

3

1
x3

1
x3

1
x3

1
x3

4. Given,

(a + b) = a + 3a  b + 3ab + b

Here,

a = x, b =

(x) + 3 (x)      + 3(x)         + = (11)

x + 3x + 3       +     = 1331

x + + 3           = 1331

x +       + 3 (11) = 1331

x +       = 1331 - 33

x +      = 1258

x + 1
x

=    11

3 3 32 2

1
x

3 2 2 3 3

1
x

1
x

1
x

3 2 2 3 3

3

3

3

3

3

1
x

1
x 3

3
x + 1

x

1
x

1
x3

1
x3

1
x3
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5. i) = (3a + 5b)

(a + b) = a + 3a b + 3ab + b

Here,

a = 3a , b = 5b

(3a + 5b) = (3a) + 3(3a) (5b) + 3(3a)(5b) + (5b)

= 27a + 135a b + 2225ab + 125b

ii) = (25 - 7t)

(a - b) = a - 3a b + 3ab - b

Here,

a = 2s ,  b = 7t

(2s - 7t) = (2s) - 3 ( 2s) (7t) + 3 (2s) (7t) - (7t)

= 8s - 84s t + 294st - 343t

iii)

(a - b) = a - 3a b + 3ab - b

Here,

a = 3a , b =

 = (3a) - 3 (3a)          + 3 (3a)           -

= 27a  - 9         +       -

= 27a - 9         +       -

3

3 3 322

3 3 2 2 3

322223

3

3 3 322

3 3 32 2

2 23 3

=
1

3b
3a -

3

3 3 322

1
3b

1
3b

3a -
3

3 2 1
3b

1
3b

2 1
3b

3

a
b

9 a
9 b2

2 1
27b 3

a
b

a
b 2

2 1
27b 3

3

3
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Miscellaneous Exercise 7

3. Given,

5x + 3y = 8

xy = 2 ,125x + 27y = ?

Cubing 5x + 3y  = 8  on both sides,

(5x + 3y)  = ( 8 )

(a + b) = a + 3ab + 3ab + b

Here,

a = 5x, b = 3y,

(5x + 3y) = (5x) + 3 (5x ) (3y) + 3 (5x) (3y) + (3y) = (8)

125x + 225x y + 135x y + 27y = 512

125x + 27y + 225x y + 125xy = 512

125x + 27y + 45xy (5x + 3y) = 512

Putting values of xy and 5x + 3y

125x + 27y + 45 (2) (8) = 512

125x + 27y = 512 - 720

125x + 27y = - 208

i) = ax - 3bxy - axy + 3by

= x (ax - 3by) - y (ax - 3by)

= (x - y) (ax - 3by)

ii) = (x + y) (2x +5) - (x + y) (x + 3)

Taking common,

= (x + y) [(2x + 5) - (x + 3)]

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

= (x + y) (x + 2)

iii) = 4m - 12mn + 9n

a - 2ab + b = (a - b)

Here,

a = 2m ,   b = 3n

(2m) - 2 (2m) (3n) + (3n)  = (2m - 3n)

1. iv) = 1 - 25 (2a - 5b)

= (1) - (5) (2a - 5b)

= (1) - [(5) (2a - 5b)]

a - b = (a + b) ( a - b)

Here,

a = 1, b = 5 (2a - 5b)

= (1 - (5)(2a -5b) (1 + (5) (2a - 5b)

= (1 - 10a + 25b) (1 + 10a - 25b)

v) = x - 17x + 16

= x - 16x - x + 16

= x (x - 16) - 1 (x - 16)

= (x - 1) ( x - 16)

2 2

2 2

2 2 2

2 2 2

2

2 2

22

2 22

2

22

2.

= (3x - 4) (-2x + 7)

-6x + 29x  - 28

6x + 8x

21x - 28

21x - 28

X

3x - 2

-2x + 7

--+

-+ +

2

2

3 3

3 3

3 3 322

3 32 2

223 3

3 3

3 3

3

3 3

3
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4. Given,

2x + 4y = 12

xy = 5

8x + 64y = ?

Cubing 2x + 5y = 12 on both sides,

(2x + 4y) = (12)

(a + b) = a + 3a  b + 3ab + b

Here,

a = 2x , b = 4y

(2x) + 3 (2x) (4y) + 3 (2x) (4y) + (4y) = (12)

8x + 48xy + 96xy + 64y = 1728

8x + 64y + 48x y + 96xy = 1728

8x + 64y + 24xy (2x + 4y) = 1728

Putting values of xy and 2x + 4y

8x + 64y + 24 (5) (12) = 1728

8x + 64y + 1440 = 1728

8x + 64y = 1728 - 1440

8x + 64y = 288

3 3

3 3

3 3 32 2

3 3 32 2

2 2

22

3

3

3 3

3 2

3

3

3

3

3

3

3

3

3
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Chapter 8

Exercise  8.1

Introduction to
Quadratic Equations

1. i) No

ii) Quadratic equation in one variable

iii) (z - 2) (z + 4) = -9

z + 4z - 2z - 8 = -9

z + 2z - 8 = -9

z + 2z - 8 + 9 = 0

z + 2z + 1 = 0

By using quadratic formula,

Here,

a = 1, b = 2, c = 1

2

2

2

-b +   b - 4ac-

2a
=z

-(2) +   (2) - 4 (1)(1)-

2(1)
=z

2

-(2) +  4 - 4

2
-=z

-2

2
=z

-1=z

iv) Given,

5y + 2y - 7 = 0

By putting value of y in equation

k + 12

10
y =

1

1

k + 12

10

55 k + 12

10

2
+ -7 = 0

5k + 60 + 2k + 24 = 0

7k + 84 = 0

7k = -84

k = - 12

5 (k + 12) + 2 (k + 12)

10
= 0

-84
7

k =

2
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v) Given,

Quadratic equation: ax + bx + c  = 0

Here,

x = m , a = 14, b = 9, c = 1

the required quadratic equation is,

14m + 9m + 1= 0

i) x - 6x = 27

x - 6x - 27 = 0

As we know that,

Here,  a = 1 , b = - 6 ,  c = -27

9 +   (-9) - 4 (14) (1)

2 (14)
-=m

2

2

2

2

2

(-6) +   (-6)  - 4 (1) (-27)

2 (1)
-=x

2

(-6) +   36 + 108

2
-=x

(-6) +   144

2
-=x

-6 + 12

2
-=x

-6 + 12

2
=x

-6 - 12

2
=x

6

2
=x

-18

2
=x

=  3x =  -9x

Therefore, the solutions of x are 3 or -9.

-b +   b - 4ac-

2a
=x

2

or

2.
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ii) x  + 10x + 21 = 0

As we know that,

Here,  a = 1 , b = 10 , c = 21

Therefore, the required solutions of x are -3 or -7.

-b +   b - 4ac-

2a
=x

2

-10+  (10) - 4(1) (21)

2(1)
-=x

2

-10 +  100 + 84

2
-=x

-10 +   16

2
-=x

-10+  16

2
=x

-10 + 4

2
=x

-10-14

2
=x

-6

2
=x

-14

2
=x

=  -3x =  -7x

-10-  16

2
=xor

(2x + 7) (3x - 8) + 52 = 0

6x - 16x + 21x - 56 + 52 = 0

6x + 5x - 4 = 0

6x + 8x - 3x - 4 = 0

2x (3x + 4) - 1 (3x + 4) = 0

(2x - 1) (3x + 4) = 0

2x - 1 = 0 or 3x + 4 = 0

2x = 1 3x + 4 = 0

x = 3x = - 4

iii)
2

2

2

1
2 -4

3

Therefore, the solutions for x are     or

x =

1
2

-4
3
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iv) x + bx - 10 = 0

By using quadratic formula,

Here,

a = 1, b = 6, c = -10

x = -3 +   19 x = -3  - 19

-b +   b - 4ac-

2a
=x

2

Therefore, the solutions for x are

-3  + 19 or -3  -  19

-6 +   (6) - 4 (1) (-10)

2(1)
-=x

2

-6 + 36 + 40

2
-=x

-6 +  76

2
-=x

-6 + 2  19

2
=x

-2 (3 -  19)

2
=x =x

=x -3  -  19=x

-

-6 + 2  19

2
=x

-6 - 2  19

2
=xor

-2 (3 +  19)

2

-3  +  19

v) (3x + 4) - 3(x + 2) = 0

(a + b ) = a + 2ab + b

Here,

a = 3x , b = 4

(3x) + 2 (3x) (4) + (4) - 3 (x + 2) = 0

9x + 24x + 16 - 3x - 6 = 0

9x + 21x + 10 = 0

9x + 15x + 6x + 10 = 0

3x (3x + 5) + 2 (3x + 5) = 0

(3x + 2) (3x + 5) = 0

3x + 2 = 0 or 3x + 5 = 0

3x = -2 3x = -5

x = x =

Therefore, the solutions for x are        or

2

2

2 2

2

2

2

-2
3

-5
3

-2
3

-5
3

2 2

vi) (4x - 2) + 6x - 25 = 0

(a - b) = a - 2ab + b

Here,

a = 4x  , b = 2

(4x) - 2 (4x) (2) + (2) + 6x - 25 = 0

16x - 16x + 4 + 6x - 25 = 0

16x - 24x + 14x - 21 = 0

8x (2x - 3) + 7 (2x - 3) = 0

(8x + 7) (2x - 3) = 0

8x + 7 = 0 or 2x - 3 = 0

8x = -7 2x = 3

x = x =

Therefore, the solutions of x are   or

2

2 2 2

2 2

2

2

-7
8

3
2

-7
8

3
2
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Exercise  8.2

According to the given condition,2.

1
8

x + 3
5

x + 1
4

x + 8 =  x

5x
40

+24x
40

+10x
40

+ =  x320
40

5x + 24x + 10x + 320

40
=  x

39x + 320 = 40x

320 = 42x - 39x

x = 320

Therefore these are 320 flowers in a flower garden.

3. Let the two positive consecutive odd numbers be

'x' and 'x + 2'

According to the given condition,

(x) (x + 2) = 143

x + 2x = 143

x + 2x - 143 = 0

by quadratic formula,

Here,

a = 1 , b = 2, c = -143

Therefore the required two positive consecutive

odd numbers are x = 11

x + 2 = 11 + 2

= 13

-b +   b - 4ac-

2a
=x

2

-2 +  (2)  - 4(1) (-143)

2 (1)
-=x

2

-2  +  4 + 572

2
-=x

-2  +  576

2
-=x

or

-2  + 24

2
-=

-2  + 24

2
=

-2  - 24

2
=x x

22
2

=x -26
2

=x

=x 11 =x -13
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4. Let the two positive consecutive integers be

'x' and 'x + 1'

According to the given condition,

(x) + (x + 1) = 313

(a + b) = a + 2ab + b

Here,

a = x , b = 1

x + [(x) + 2 (x) (1) + (1) ] = 313

x + x + 2x + 1 = 313

2x + 2x + 1 - 313 = 0

2x + 2x - 312 = 0

2 (x + x - 156) = 0

x + x - 156 = 0

x + 13x - 12x - 156 = 0

x (x  + 13) - 12 (x + 13) = 0

( x - 12) (x + 13) = 0

x - 12 = 0 or x + 13 = 0

x = 12 x = -13

Therefore, the required two positive consecutive integers are  x = 12

x + 1 = 12 + 1

= 13

2 2

2 2 2

2 2 2

2 2

22

2

2

2

2

Let the two positive consecutive integers be

'x' and 'x + 1'

According to the given condition,

(x) + (x + 1) = 3906

x + x = 3906

x + x - 3906 = 0

x + 63x - 62x - 3906 = 0

x (x + 63) - 62 (x + 63) = 0

(x - 62) (x + 63) = 0

5.

3

3

3

7

31

3906

1953

651

217

31

1
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x - 62 = 0 or x + 63 = 0

x = 62 x = -63

Therefore, the required two positive consecutive integers are  x = 62

x + 1 = 62 + 1 = 63

6. Let the two positive consecutive even integers be

'x' and 'x + 2'

According to the given condition,

(x) ( x + 2) = 168

x + 2x = 168

x+ 2x - 168 = 0

x + 14x - 12x - 168 = 0

x (x + 14) - 12 (x + 14) = 0

(x - 12) ( x + 14) = 0

x - 12 = 0 or x + 14 = 0

x = 12 x = -14

Therefore, the required two positive consecutive integers are  x = 12

x + 2 = 12 + 2

= 14

2

2

2

3

7

168

84

42

21

7

1

7. Let the two positive even integers be 'x�

According to the given condition,

2x - 5x = 3

2x - 5x - 3 = 0

2x - 6x + x - 3 = 0

2x (x -3) + 1 (x - 3) = 0

(2x + 1) (x - 3) = 0

2x + 1 = 0 or x - 3 = 0

2x = -1 x = 3

x =

2

2

2

-1
2

Since the required integer is positive,

So, x = 3
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8. x + (x + 1) = x -4

(a + b) = a + 2ab + b

Here, a = x , b = 1

x + [(x) + 2 (x) (1) + (1) ] = x- 4

x + x + 2x + 1 = x - 4

2x + 3x + 1 = x - 4

2x + 3x + 1 - x + 4 = 0

2x + 2x + 5 = 0

By quadratic formula,

Here,

a = 2 , b = 2  , c = 5

2 2 2

2

2

2

2

2

2

-b +   b - 4ac-

2a
=x

2

-2  +  (2) - 4 (2) (5)

2(2)
-=x

2

-2 +  4 - 40

4
-=x

-  2 + 6

4
-=x

-2 + 6

4
=x

4
4

=x

=x 1

-2 - 6

4
=x

8
4

=x

=x -2

-
2

or
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Miscellaneous Exercise 8

Quadratic Equation:

If the highest power of the variable of an equation in one variable is 2, then that equaton

is called a Quadratic Equation. Standard general form of Quadratic Equation is:

ax + bx + c = 0

1.

2

i)  , iii) are not quadratic equation as its highest degree is 1.

i) 5x - 3 = 0

It is not a quadratic equation.

as its highest degree is 1.

ii) z (z - 1) = 3

z - z = 3

z - z - 3 = 0

It is quadratic equation.

iii) (x + 5) (x + 6) - x (x - 7) = 25

x + 6x + 5x  + 30 - x + 7x = 25

18x + 30 - 25 = 0

18x + 5 = 0

It is not a quadratic equation as its highest degree is 1.

iv)

x - 7 + 5 = 35x

 x- 35x - 7 + 5 = 0

-34x - 2 = 0

It is not a quadratic equation as its highest degree is 1.

2.

3.

2

2

2 2

x - 7 + 5

x
=35
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v) (x - 6) = x - 2x + 8

x - 12x + 36 = x - 2x + 8

x - x - 12x + 2x + 36 - 8 = 0

-10x + 28 = 0

It is not a quadratic equation as its highest degree is 1.

2 2

22

2 2

4. Let the two positive consecutive integers be 'x' and 'x+2'.

(x) (x + 2) = 2499

x + 2x = 2499

x + 2x - 2499 = 0

x + 51x - 49x - 2499 = 0

x (x + 51) - 49 (x + 51) = 0

(x - 49) (x + 51) = 0

x - 49 = 0 or x + 51 = 0

x = 49 x = -51

As the required positive inters is x = 49

x + 2 = 49 + 2

= 51

51 is the required bigger positive integer.

3

7

7

17

2499

833

119

17

1
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Chapter 9

Exercise  9.1

i) Rows = 3

Column = 1

Order = 3 × 1

ii) Rows = 3

Column = 2

Order = 3 × 2

iii) Rows = 1

Column = 3

Order = 1 × 3

iv) Rows = 1

Column = 1

Order = 1 × 1

1. 3

4

7

2 8

0 5

4 1

7 0 1

80

i) Null matrix

ii) Square matrix

iii) Row matrix

iv) Diagonal matrix

2. v) Column matrix

vi) Triangular matrix

vii) Unit matrix

viii) Scalar matrix

i) False

ii) False

iii) False

iv) False

v) True

vi) False

vii) True

3.
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4. i) , (1 × 2)

, (2 × 1)

ii) , ( 2 × 2)

, (2 × 2)

iii) , (3 × 1)

, (1 × 3)

iv) , (3 × 3)

, (3 × 3)

v) , (1 × 1)

, (1 × 1)

3

4

3 4

=

3 4

0 2

3 0

4 2
=

8

9

4

8 9 4=

3 6 2

0 4 2

7 7 1

3 0 7

6 4 7

2 2 1

3
t

3

=

=

t
t

t

t

Exercise  9.2

3 4

0 3
1.

4 6

1 2

Addition is possible,

i) , (2 × 2)

, (2 × 2)

3 4

0 3

4 6

1 2
+ =

=
1  10

1  5

ii)
3 2 1

4 0 4 , (2 × 3)

, (2 × 3)

Addition is possible,

3 2 1

4 0 4

1

0

-1

3

4

-5

1

0

-1

3

4

-5
+ =

3+4 4+6

0+1 3+2

4

4

1

3

5

-1
=

3+1

4+0

2+(-1)

0+3

1+4

4+(-5)
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iii)
3

6

4

0

, (3 × 1)

, (1 × 1)

Addition is not possible.

v)
3

0

-1

7

4

-7

6

7

2

1

-3

4

, (3 × 2)

, (3 × 2)

Addition is possible.

3

0

-1

7

4

-7

6

7

2

1

-3

4

+ =

3+6

0+7

-1+2

7+1

4+(-3)

-7+4

9

7

1

8

1

-3

=

vi)
a

x

d

c

b

e

b

x

2d

k

b

4e

, (3 × 2)

, (3 × 2)

Addition is possible.

a+b

x+x

d+2d

c+k

b+b

e+4e

a+b

2x

3d

c+k

2b

5e

Addition is not possible.

iv) , (1 × 2)

, (3 × 1)

1 2

4

6

8

a

x

d

c

b

e

b

x

2d

k

b

4e

+ =

=

+ =
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2. i)
a

b

4a

6a+b

, (2 × 1)

, (2 × 1)

Subtraction is possible.

4a

6a+b

a

b
- =

4a-a

6a+b-b

3a

6a
=

ii) 8

-4

2

0

-1

3

-4

2

,(2 × 2)

, (2 × 2)

Subtraction is possible.

8

-4

2

0

-1

3

-4

2
- =

-8-(-8)

3-4

-4-2

2-0

=
-8+8

3-4

-4-2

2-0

0

-1

-6

2
=

iii) 100

8

-4

, (1 × 1)

, (2 × 1)

Subtraction is not possible.

iv) 8

-1

2

3 4 -1

, (3 × 1)

, (1 × 3)

Subtraction is not possible.
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v)

5x-(2x+4)

5z-3z

3x+2y-x

8y-y

2x+4

3z

x

y

5x

5z

3x+2y

8y

, (2 × 2)

, (2 × 2)

Subtraction is possible.

2x+4

3z

x

y

5x

5z

3x+2y

8y+ =

5x-2x+4)

5z-3z

3x+2y-x

8y-y=

3x+4

2z

2x+2y

7y=

vi) 3

4

6

2

-1

5

, (3 × 2)

, (3 × 1)

6

4

3

Subtraction is not possible.

3.

1

3

8  1 , (1 × 2)

, (2 × 1)

i)

1 × 2 = 2 × 1

resultant matrix (1 × 1)

Multiplication is possible.

8  1
1

3
× = 8 × 1  +  1 × 3

8 + 3=

11=
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ii) 3 0

0 1

4 1

2 3

, (2 × 2)

, (2 × 2)

Multiplication is possible.

4 1

2 3

3 0

0 1
× =

12+0

0+2

3+0

0+3

12

2

3

3
=

2 × 2 = 2 × 2

resultant matrix (2 × 2)

iii)

3

3

, (2 × 2)

, (2 × 1)

Multiplication is possible.

3

8

4

1

3

8

4

1

3

3
× =

=

9 + 12

24 + 3

21

27

          2 × 2 = 2 × 1

       resultant matrix

              (2 × 1)

iv)

1

3

2 , (1 × 1)

, (2 × 1)
1 × 1 = 2 × 1

Multiplication is not possible.
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v) 8

0

3 1

, (2 × 1)

, (1 × 2)

2 × 1 = 1 × 2

resultant matrix

(2 × 2)

8

0
3 1× =

vi) 3

4
, (2 × 1)

24

0

8

0

1

0

0

1 , (2 × 2)

2 × 1 = 2 × 2

Multiplication is not possible.

4. i) I
2 4

0 1

1 0

0 1
I =

Here,

According to given condition,

2 4

0 1

1 0

0 1
× =

2+0

0+0

4+0

0+1

2 4

0 1
=

ii) I
3 0

4 7
+

According to given condition,

Here,

I =

3 0

4 7

1 0

0 1
+ =

3+1

4+0

0+0

7+1

4 0

4 8
=

1 0

0 1
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iv) I
4

-6
3

Here,

1 0

0 1
I =

0

1
+I

1 0

0 1
3I = 3 =

3 0

0 3

3 0

0 3

4

-6
+ 0

1

=
3+4

0-6

0+0

3+1
= 7 0

-6 4

Exercise  9.3

= (3 × 41) - (17 × 9)

= 123 - 153

B  = -30

ii) 3

9

17

41

let , B =

B =

3

9

17

41

3

9

17

41

let, A =

A =

A = (8 × 21) - (11 × 12)

= 168 - 132

A  = 36

i)1. 8

11

12

21

8

11

12

21

8

11

12

21

1. iii)

let , C =

= (23 × (-9) ) - (-4 × 31)

= - 207 + 124

= - 83

23

31

-4

-9

23

31

23

31

-4

-9

23

31
 C =

iv)
1

-3

-1

7

3

2

6

2

4

1

-3

-1

7

3

2

6

2

4

let, D =

iii) I
4 0

2 0
4

Here,

1 0

0 1
I =

1 0

0 1
4I 4= = 4 0

0 4
4I 4

4 0

0 4

4 0

2 0
× = 16+0

0+8

0+0

0+0

16

8
=

0

0
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= 6 (-6 - (-3) ) - 1 (4 - 12) + 7 (-2 - (-12))

= 6 (-3) - 1 ( -8) + 7 (10)

= -18 + 8 + 70

= 60

1

-3

-1

7

3

2

6

2

4

D =

D =

D

v)
6

2

-4

3

4

7

-5

4

3

let E  =

6

2

-4

3

4

7

-5

4

3

E  =

6

2

-4

3

4

7

-5

4

3

3

2

-3

-1

3

2

2

4

-3

-1

2

4
7+1-

4

7

2

-4

4

7

4

3

2

-4

4

3
3+6-E  = -5

= -5 (14 - (-16) ) - 6 (28 - 12) + 3 (-16 - 6)

= -5 (30) - 6 (16)  + 3 (-22)

= - 150 - 96 - 66

E  = - 312

vi)

E  =

6

2

-4

3

4

7

-5

4

3

3

-4

-9

7

6

8

1

4

2

let A  =
3

-4

-9

7

6

8

1

4

2

A  =
3

-4

-9

7

6

8

1

4

2

6

8

-4

-9

6

8

4

2

-4

-9

4

2
7+3-A  =

= 1 (-32 - (-54) ) - 3 (32 - 12) + 7 (-36 - (-8) )

= 1 (22) - 3 (20) + 7 (-28)

= 22 - 60 - 196

= - 234

2. i) Here,

A =
2

6

0

2

D =
-1

4

2

-1

According to given condition,

A + D =
2

6

0

2
+

2-1

6+4

0+2

2-1
= =

-1

4

2

-1

2

10

2

1
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ii) Here,

B =
4

3

6

1

D =
-1

4

2

-1

According to given condition,

2B - 3D =
4

3

6

1
- 3

8-(-3)

6-12

12-6

2-(-3)
= =

-1

4

2

-1

11

-6

6

5

2

8

6

12

2

-3

12

6

-3
= -

iii) Here,

A =
2

6

0

2

C =
1

0

0

1

According to given condition,

2A + 4C =
2

6

0

2
+ 4

4+4

12+10

0+0

4+4
= =

1

0

0

1

8

12

0

8

2

4

12

0

4

4

0

0

4
= +

iv) Here,

A =
2

6

0

2

C =
1

0

0

1

According to given condition,

3A + B +2C =
2

6

0

2
+ 4

6+4+2

18+3+0

0+6+0

6+1+2
= =

1

0

0

1

12

21

6

9

3

6

18

0

6

4

3

6

1
= +

B =
4

3

6

1
,

+
4

3

6

1

+
2

0

0

2

iv) Here,

C =

-1

4

2

-1
D =

1

0

0

1

According to given condition,

C - D
1

0

0

1

1-(-1)

0-4

0-2

1-(-1)
=

=
2

-4

-2

2

= +
-1

4

2

-1



Turnkey Publishers 89
Guide Book for Teachers
Mathematics for Secondary - 3

vi) Here,

A =
2

6

0

2

C =
1

0

0

1

According to given condition,

A+B+C+D
2

6

0

2

2+4+1-1

6+3+0+4

0+6+0+2

2+1+1-1
=

=

1

0

0

1

6

13

8

3

B =
4

3

6

1
,

+
4

3

6

1

D =
-1

4

2

-1
,

= +
-1

4

2

-1
+

Miscellaneous Exercise 9

i) Matrix

ii) Rectangular

iii) Equal

iv) Order

1. v) I

vi) Scalar

vii) Swap

viii) Principal

2.
3

4

0

8

1

6

-4

2
+

3+1

4+6

0+(-4)

8+2
=

4

10

-4

10
=

ii) I
8

4

Here,

1 0

0 1
I =

1 0

0 1
4I 4= =4I 4

= 8+0

0+4

-2+0

0+1

8

4
=

-2

1

-2

1

8

4

-2

1
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3

8

4

-1

3

6

iii)

0

1

6

9

-2

1

-

=
3-0

8-1

4-6

-1-9

3-(-2)

6-1

3

7

-2

-10

5

5

=

iv) 2 3 9 1 -1 0 7+

6 18 2 -1 0 7+=

6-1 18+0 2+7=

5 18 9=
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Chapter 10

Exercise  10.1

Fundamental Concepts of
Geometry

i) Interior angles:

3   =    6

4   =    5

Exterior angles:

1  =    8

2  =    7

ii) Corresponding angles:

1  =   5

3  =   7

2  =   6

4   =  8

1. iii) Co-interior angles are supplementary:

3   +    4  = 180°

5  +     6 = 180°

G

50
Q

2.

H

O

ML

N

130

130

130

130

50

50

50

m     PQO  +  m      PQN  = 180°

50°+ m    PQN  = 180°

m     PQN  = 180° - 50°

m     PQN = 130°

m   PQO  = m   QPL (alternate angles are equal)

50°=50 °

m   PQN = m   QPM  (alternate angles are equal)

130°=120 °
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m   PQO   =  m    GPM (alternate angles are equal)

50°=50°

m   GPM = m   NQH (alternate angles are equal)

50°=50°

m   PQN =   m   GPL (alternate angles are equal)

130° =130°

m    GPL   = m   OQH (alternate angles are equal)

130° =130°

Hence, m  PQO  = 150°

m   PQN  = 130°

m   QPM  = 130°

m   QPL  = 50°

m   GPM = 50°

m   NQH  = 50°

m   GPL  = 130°

 m   OQH = 130°

3. E

H

F

C

A B

D

G

i) GHC       EGA  (corresponding angles)

ii) GHC       BGH  (alternate angles)

iii) GHC       DHF (vertically opposite angles)
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4. Let the unknown angle be x.

According to the given condition,

(90°-x)-x=46°

90°-x-x=46°

90°-2x=46°

2x = 90°-46°

2x  = 44°

x = 22°

The second angle will be 90°-22°

= 68°

44°
2

=x

Exercise  10.2

Convert    of 90°.

=     × 90° =72 °

Supplement of 72°  = 180°-72°

= 108°

1. 4
5

4
5

According to given condition

(2x - 7)+ (x+4)°=90°(complentary angles)

2x - 7 + x + 4°=90°

3x - 3°=90°

3x = 90°+3°

3x = 93°

x = 31°

2.

93°
3

=x

1st angle = 2x - 7

= 2 (31) - 7

= 62 - 7

= 55°

2nd angle = x + 4

= 31 + 4

= 35°



171°
9

=x
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3. According to given condition

(3x + 15) °+(2x+5)°=180° (supplementary angles)

3x + 2x° + 15° + 5° = 180°

5x° + 2°0  = 180°

5x° = 180° - 20°

5x° = 160°

      x = 32°

First angle = 3x + 15 = 3(32) + 15

= 96 + 15

= 111°

Second angle = 2x + 5 = 2(32) + 5

= 64 + 5

= 69°

160°
5

=x

4. Let the unknown angle be 'x' and '90° - x'

According to the given conditions,

x - (90 - x) ° = 18°

x - 90° + x = 18°

2x = 18° + 90°

2x = 108°

x = 54°

90° - x = 90° - 54°

= 36°

108°
2

=x

P O Q

S

R
5.

According to the given conditions,

(5x + 4) °+(x-2)°+(3x+7)°=180°

5x + x + 3x + 4 - 2 + 7 = 180°

9x + 9 = 180°

9x = 180°-9

9x = 171°

x = 19°

m    POS  = (5x + 4)

= 5 (19) + 4

= 95 + 4

= 99°

m     SOR = x - 25°

= 19 - 2

= 17°

  m    ROQ = (3x + 7) °

= 3 (19) + 7

= 57 + 7

= 64°

108° = 95 + 4

2x

2x

 = 18° + 90°

 = 108°

m    POS  = (5m    POS  = (5x + 4)

= 5 (19) + 4

= 96 + 15

 + 5 = 2(32) + 5

Let the unknown angle be 'x' and '90° - x'

According to the given conditions,

 - (90 - x) ° = 18°

171
9

=x
' and '90° - x'

According to the given conditions,

(5x + 4) °+(

5x + x + 3

9x + 9 = 180°

9x = 180°-9

9x = 171°

x = 19°

    x = 32°

First angle = 3x + 15 = 3(32) + 15

= 96 + 15

= 111°

Second angle = 2x + 5 = 2(32) + 5

5

m     SOR = 
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6. i) m    (y°-15 )=120° (corresponding angles)

y = 120°+15

y = 135°

m   (z + 15) ° = m   (y - 15) ° (alternate angles)

z + 15° = 135°-15° (  y = 135°)

z = 135°-15°-15

z = 105°

ii) m   (10x -5) °=105° (corresponding angles)

10x = 105° -5°

10x = 110°

    x= 11°

110°
10

=x

Exercise  10.3

According to the given condition,

Let the sides of parallelogram be '4x' and '3x'

Perimeter of parallelogram is given = 56 cm

As we know that,

P = 2 (l+ b) (length = 3x)

56 = 2 (3x + 4x) (breadth = 4x)

56 = 2 ( 7x)

56 = 14x

x = 4x

Length = 3x = 3 ( 4)

= 12 cm

Breadth = 4x = 4(4)

= 16 cm

Thus, required length of sides of parallelogram is 12 cm and 16 cm.

1.
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2.

40
35

A B

CD

65

O

i) For   ABD

as we know that,

m    COD   = m    BOA (vertically opposite angles are equal)

m     COD  = 65°

In    AOB

m     ABO  + m   BOA  + m   BAO  = 180°

m    ABO  + 65  + 35° =180°

m    ABD  + 100 = 180°

m    ABO = 180°-100°

m    ABO  = 80°

Hence, in parallelogram

m   ABO  = m   ABD  = 80°

ii) For   BDC :

m   BDC = m   DBA (alternate angles)

m   BDC  = 80°

iii) For   m   ACB :

m   ACB  = m   CAD (alternate angles)

m   ACB = 40°

iv) For m   CBD

In     CBD        DAB

m   BDC  =  m    DBA (alternate angles)

m   BDC  = 180°

m   BCD  =  m    BAD

m   BCD = 35°+40°

m   BCD  = 75°
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As we know that,

m   BDC  + m    BCD  + m  CBD  = 180°

80°+75°+m    CBD =180°

155°+m    CBD =180°

m   CBD  = 180°-155°

m    CBD  = 25°

75

A B

CD

60

3.

i) m    CBD

In    CBD

m   B = 60°

m   C = m   A = 75°

m   CDB  + m   DBC  + m   CBD  = 180°

m   CDD  + 75° +60°=180°

m   CDB  + 135°=180°

m   CDB  = 45°

ii) m   ADB = m  DBC

m   ADB = 60°

In parallelogram  ABCD

(opposite angles are equal)

(sum of three angles of a triangle = 180°)

(alternate angles)
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ii) m   ADB = m  DBC

m   ADB = 60°

In parallelogram  ABCD

m   C  =  m    A

m   C  = 75°

m   B + m  C = 180°

m   B + 75°=180°

m   B = 180°-75°

m   B = 105°

m   D = m   B

m   D  = 105°

(opposite angles are equal)

(two adjacent angles of

parallelogram are supplementary

angles)

(opposite angles are equal)

Miscellaneous Exercise 10

i) Point

A point is the mark of position that shows exact location and has no dimension.

ii) Collinear Points:

Two or more points lying on a same line are called collinear points.

iii) Line:

It is a straight path which can be extended indefinitely in both the directions.

iv) Liner pair:

Two adjacent angles form a linear pair of angles if their non-common arms are two

opposite rays, i.e the sum of two adjacent angles is 180°.

1.

A B C D

A B

A
B

C

Two or more points lying on a same line are called collinear points.

Collinear Points:Collinear Points:

B

m   D = m   B

m   D  = 105°

Miscellaneous Exercise 10

A point is the mark of position that shows exact location and ha

(opposite angles are equal)

A point is the mark of position that shows exact location and ha

m   B = 180°-75°

m   B = 105°

m   D = m   B

m   D  = 105°

Two or more points lying on a same line are called collinear poiTwo or more points lying on a same line are called collinear poiTwo or more points lying on a same line are called collinear poi

A

Two or more points lying on a same line are called collinear poi

B

Two or more points lying on a same line are called collinear poi

C D
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v) Angles:

Two rays meeting at a common end point form an angle.

A CO

B

A

BOO B

A

O

vi) Adjacent angles:

Two angles in plane are said to be adjacent if they have a common arm, a common vertex

and the non-common arms lie on the opposite side of the common arm.

2. i) Collinear Points:

Two or more points lying on a same line

are called collinear points.

Non - Collinear Points:

Two or more points does not lie on a same

line in a plane.

A B C
A

B
C

A

B

CO C

O

Two angles in plane are said to be adjacent if they have a commo

and the non-common arms lie on the opposite side of the common a

A

OB

Two angles in plane are said to be adjacent if they have a common arm, a common vertex

and the non-common arms lie on the opposite side of the common arm.

B

Two rays meeting at a common end point form an angle.

O

A

O B

O
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ii) Between points:

If three points on a line in a series with same

distance. The middle point will said to be

between the first and third point.

y is between the point x and z.

Beyond points

If three points on a line in a series with some

distance. The last point will said to be beyond

the second point.

z is beyond the point y.

x y z x y z

iii) Commentary angles:

The sum of two adjacent angles is equal to

90°,are called complementary angles.

For example,

Supplementary angles

The sum of two adjacent angles is equal to

180°,are called supplementary angles.

For example,

45

45
120

60

i) 1  and   2 are not adjacent because they donot have a common arm.

ii) 1 and    2  are not adjacent because their interior overlap.

iii) 1  and   2 are not adjacent because they donot have a common vertex.

iv) 1  and   2 are adjacent because they have a common arm, a common vertex and interior

donot overlap.

3.

45

Commentary angles:

The sum of two adjacent angles is equal to

90°,are called complementary angles.

For example,

Supplementary angles

The sum of two adjacent angles is equal to

180°,are called supplementary angles.

For example,

Commentary angles:

The sum of two adjacent angles is equal to

90°,are called complementary angles.

The sum of two adjacent angles is equal to

90°,are called complementary angles.

1  and   2 are not adjacent because they donot have a common arm1  and   2 are not adjacent because they donot have a common arm1  and   2 are not adjacent because they donot have a common arm1  and   2 are not adjacent because they donot have a common arm1  and   2 are not adjacent because they donot have a common arm1  and   2 are not adjacent because they donot have a common arm1  and   2 are not adjacent because they donot have a common arm1  and   2 are not adjacent because they donot have a common arm1  and   2 are not adjacent because they donot have a common arm1  and   2 are not adjacent because they donot have a common arm



According to given condition,

Let the two adjacent angles be 2x and 3x.

As we know that,

Sum of adjacent angles is 180°.

2x + 3x = 180°

5x = 180°

  x = 36°

2x = 2(36) = 72°

3x = 3(36) = 108°

Hence, the four angles of a parallelogram are 72°,72°,108° and 108° (as opposite angles are equal)
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4.

180°
5

=x

2x

2x

3x

3x

 = 3(36) = 108°

Hence, the four angles of a parallelogram are 72°,72°,108° and 1

3x

Hence, the four angles of a parallelogram are 72°,72°,108° and 108° (as opposite angles are equal)

2x3x

  x = 36°

2x = 2(36) = 72°

3x = 3(36) = 108°

Hence, the four angles of a parallelogram are 72°,72°,108° and 1

5

Hence, the four angles of a parallelogram are 72°,72°,108° and 1
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Chapter 11

Exercise  11.1

Demonstrative Geometry

i) Demon stratum

ii) Undefined

iii) Proposition

iv) Proposition

1. v) Parallel

vi) Proof

vii) Conclusion

Basics of Reasoning:

i) Undefined Terms:

Some geometrical terms are accepted without definition and explained only with the

help of examples. These terms are called 'Undefined terms".

For example; point, line, plane and space etc.

ii) Defined Terms:

Terms that can be defined by using undefined terms. For example; by using points or

lines we can make different geometrical figures, like Triangle, Quadrilateral etc.

iii) Assumptions:

Assumptions are also known as Fundamental agreements. These are the statements which

are accepted without proof. For example; Every number is equals to itself.

iv) Proposition:

A proposition is a simple mathematical statement which can be developed with the help

of undefined terms. Defined terms, Assumptions. These statements may be proved as true or

false through logical reasoning.

2.

Terms that can be defined by using undefined terms. For example;

lines we can make different geometrical figures, like Triangle, 

Terms that can be defined by using undefined terms. For example;

lines we can make different geometrical figures, like Triangle, 

Terms that can be defined by using undefined terms. For example;

lines we can make different geometrical figures, like Triangle, 

Terms that can be defined by using undefined terms. For example;

lines we can make different geometrical figures, like Triangle, 

Terms that can be defined by using undefined terms. For example;

lines we can make different geometrical figures, like Triangle, 

Terms that can be defined by using undefined terms. For example;

lines we can make different geometrical figures, like Triangle, Quadrilateral etc.

Terms that can be defined by using undefined terms. For example; by using points or

Quadrilateral etc.

Basics of Reasoning:

Undefined Terms:

Some geometrical terms are accepted without definition and expla

help of examples. These terms are called 'Undefined terms".

For example; point, line, plane and space etc.

Some geometrical terms are accepted without definition and expla

help of examples. These terms are called 'Undefined terms".

For example; point, line, plane and space etc.

Undefined

Proposition

Proposition

Basics of Reasoning:

vii)

Assumptions are also known as Fundamental agreements. These are Assumptions are also known as Fundamental agreements. These are Assumptions are also known as Fundamental agreements. These are Assumptions are also known as Fundamental agreements. These are Assumptions are also known as Fundamental agreements. These are Assumptions are also known as Fundamental agreements. These are Assumptions are also known as Fundamental agreements. These are Assumptions are also known as Fundamental agreements. These are Assumptions are also known as Fundamental agreements. These are Assumptions are also known as Fundamental agreements. These are 
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3. i) Interior angles:

ii) Exterior angles:

b d

c a

a

b c

b

a
a

b

iii) Alternate angles:

a

ba

b

c
d

iv) Corresponding angles:

a

b

c

d b

d c

a

v) Parallel sides:

a

Corresponding angles:Corresponding angles:Corresponding angles:

Alternate angles:

a

c

bb

Alternate angles:

d
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Exercise  11.2

1. Prove that the sum of measures of the angles of a triangle is 180°.

Given: ABC

To prove that:

m   A + m   B + m   C = 180°.

Proof:

1. AB    CE, AC is transversal.

2. m   A =  m    1

3. AB   CE , BD is transversal.

4. m   B = m   2

5. m    A + m    B = m    1 + m    2

6. Adding m    ACB to both sides

m   A + m    B + m    ACB = m   1 +  m   2 + m   ACB

7. or  m   A  + m   B + m   C  = m   ACD  + m    ACB

8. m   A  + m   B  + m   C  = 180°

Statements Reasons

1. Construction

2. Alternate angles of    lines.

3. Construction

4. Corresponding angles of   lines.

5. Addition property of equation.

6. Addition property of equation.

7. m    1 + m    2 = m   ACD

8. Because

m   ACD  + m   ACB = 180°

Q.E.D

Construction:

Produce BC to D. draw CE   AB.

A

B C
D

E

1

2

AB    CE, AC is transversal. 1. Construction

Statements Reasons

Produce BC to D. draw CE   AB.

B

Produce BC to D. draw CE   AB.

C
D

1

2

AA

AB   CE , BD is transversal.AB   CE , BD is transversal.

2.



1. In     ADB         ADC

i)      AB   AC

ii) 1      2

iii) AD    AD

2. ABD     ADC

3. m    B   m   C
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If two sides of a triangle are congruent, then the angle opposite to them are also congruent.

Given:

In      ABC ,   AB     AC

To prove that:

B        C

2.

Construction:

Draw  AD bisector of     A meeting BC at D.

Proof:

D B

A

C

12

Statements Reasons

Q.E.D

1.

i) Given

ii) Construction

iii) Common (Identify congruence)

2. S.A.S postulate

3. By the congruence of     s

Statements Reasons

Draw  AD bisector of     A meeting BC at D.

DC

Draw  AD bisector of     A meeting BC at D.

D B

2

1.



Statements Reasons

Q.E.D
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Prove that the medians of the congruent sides of an isosceles triangles are also congruent.

Given:

Consider  a      PQR ,  PQ    PR

Median  QD  bisects   PR  and

Median  RC   bisects PQ

To prove that:

QD     RC

Proof:

3.

1. m  QC  =  m  RD

2. In    QRD           RQC

i) QR   QR

ii) QRD         RQC

iii) RD   QC

3.       QRD        RQC

Hence,  QD    RC

1. Half of congruent sides  PQ  ,  PR

2.

i) Common

ii) Base angles of an isosceles.

iii)       PQR

3. m  QC    m RD (proved)

S.A.S postulate corresponding sides of a triangle.

4. Prove that medians of an equilateral triangle are congruent.

Given:

Consider an equilateral      PQR,

PQ    PR  and

PC , QA  and PB  are the medians.

To prove that:

PC   QA    QR

P

C D

Q R

C

A

R
Q

B

P

Q.E.D

Hence,  QD    RC

In    QRD           RQC

QRD         RQC

1.

2.

Reasons

1. Half of congruent sides  PQ  ,  PR

2.

i) Common

ii) Base angles of an isosceles.

iii)       PQR

3. m  QC    m RD (proved)

Q

Statements

QD     RC

Q.E.DQ.E.D
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Proof:

Statements Reasons

Q.E.D

1. m  PB =     m PQ

2. m PB =      m PR

m PB    m PA

3. In      PQA            PRB

PQ   PR

   P         P

PA    PB

4. Hence,   QD    RC

    QA     RB

5. Similarly,

In     PQC        PBQ

PC     RB

PC     QA    QR

1
2
1
2

1. B is the midpoint of PQ.

2. A is the midpoint of PR .

PQ       PR (given)

Given

Common

A and B are midpoints of PR and PQ respectively.

3. S.A.S      S.A.S

Corresponding sides of congruent       s.

5. Prove that the sum of measures of the angles of a quadrilateral is 360°.

Given:

A quadrilateral PQRS.

To prove that:

m     P  +  m     Q  + m     R + m     S = 360°

Construction:

Join Q to S. Name the angles as m   1 , m   2 , m   3 and m   4.

S

P Q

R

1

2

3
4
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Statements Reasons

Q.E.D

1. m    1 + m    3 + m    R  = 180°

2. m    2 + m    4 +  m    P  = 180°

3. m    1  + m    2 + m    3 + m    4  + m    R +  m    P = 360°

4. m   Q + m    S + m    R + m    P = 360°

m   P + m    Q  + m     R + m   S = 360°

Sum of measures of angles of a

triangle is 180°.

3. Adding 1 and 2

4. m   1  + m   2  = m   Q

and m   3 + m    4 = m    S

1

2

Miscellaneous Exercise 11

i) Theorem:

A theorem is a statement that can be demonstrated to be true by accepted mathematical operations

and arguments. In general, a theorem is a concrete manifestation of some general principle that makes

it part of larger theory.

ii) Axiom:

It is any mathematical statements that serves as a starting point from which other statements are

logically derived.

Axioms are those fundamental arguments which related to numbers.

E.g: "2 is the smallest even prime number"

iii) Proposition:

iv) Undefined terms:

v) Postulates:

It is a fundamental agreement which is related to geometrical figures.

E.g: "Infinite number of lines can pass through one point".
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vi) Congruence of Triangles:

Two triangles are said to be congruent if their corresponding angles and sides are congruent.

For example,     ABC and     XYZ are such that:

i) ABC       XYZ

A X

B Y

C Z

i.e. corresponding angles are congruent.

and ii) AB  XY

AC XZ

BC YZ

i.e. corresponding sides are congruent.

Then, ABC XYZ

A

B C
X

Y Z

Steps to prove a Theorem:2.

11.7.3  Steps to Prove a Theorem

i. Diagram or Figure:

Use the information given in the problem to sketch a drawing

of the proof.

Label the known and unknowns.

As you work through the proof, draw in necessary information

that provides

evidence for the proof.

ii. Given or Data:

This is the step which defines hypothesis. It is interpreted in terms of the figure in step 1.

iii. To Prove:

In this step conclusion is written in particular terms according to the figure drawn in step 1.

iv. Construction:

Sometimes we need certain addition in the figure that helps us in proving the theorem. So 

we do certain construction.

Things to Know!

Diagrams are

particularly important in

geometry proofs, as they

help you to visualize

what you are actually

trying to prove.
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3.

The last statement of the proof should be the concept

you were trying to prove. Once you have made this statement,

ending the proof with a final concluding symbol such as

Q.E.D. or a filled-in square indicates that the proof is

completely finished.

Q.E.D. (Quod Erat Demonstrandum, which is

Latin for "which was to be proven").

If you're not sure if your proof is correct, just write a

few sentences saying what your conclusion was and why it is

significant.

Q  .  E  .  D

Good

Erat

Demonstrandum

v. Proof:

In this last step to prove a theorem in which the given proposition is proved logically with

the help of definition , postulates, defined or undefined terms. It is necessary to give reasons when

deducing one result from the other. There are usually two ways in which a proof may be presented:

In the first method, we give reason and draw the conclusion therefrom , one after the other

simultaneously.

In the second method, we write conclusions one after the other in one column and give 

reasons in another column opposite to it.

Line segment joining the vertices of vertex angles of two isosceles triangles on the

same base is  the right bisector of the common base.

P

Q
C R

A

B D C

Given:

Two isosceles    ABC and      PQR having AC     AB and PQ     PR

Ro prove that:

QC RC , BD DC

PC QR , AD BC
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Construction:

Join P to C on QR in     PQR and join to D on BC in     ABC.

Statements Reasons

Q.E.D

1. In     PCQ     PRC

PQ PR

PC PC

2. m     PCR    m   PCQ

PQC     PRC

2. QC        RC

3. PC     QR

4. In     ABD           ACD

AB   AC

AD   AD

m     ADB    m    ADC

    ABD          ACD

5. BD      DC

6. AD      BC

Given

Common

Each equal to 90°

S.A.S postulate

2. Corresponding sides of the congruent triangles.

3. By using definition of perpendicular segment.

Given

Common

Each 90°.

S.A.S postulate

5. Corresponding sides of congruent triangles.

6. By using definition of perpendicular segment.

4.  A point which is equidistant from the end points of a line segment lies on the right

 bisector of the segment.

Given:

A line segment QR and a point P such that PQ   PR

To prove that:

P lies on the right bisector of QR.

P

Q S R
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Proof:

1. In      PQS          PRS

PQ PR

QS   RS

PQS         PRS

2. Hence  PSQ   PSR

3. m     PSQ   +  m     PSR  = 180°

4. m    PQS  +  m    PSR  = 90°

PS      QR

5. S is the midpoint of QR

Hence, P lies on right bisector of QR.

Given

QR is bisected at S (construction)

S.S.C      S.S.C

2. Corresponding angles of triangles.

3. Supplementary angles postulate

4. From 1 and 2

Definition of perpendicular.

5. Construction from 3 and 4.

1

2

3

4

5. i. Sides

ii. 90°

iii. Major

iv. Riders

v. Conclusions
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Chapter 12

Exercise  12.1

1. Steps of Construction:

1. Draw LM = 4.2cm

2. With center L and radius equal to 8 cm , draw an arc.

3. With M as a center and radius equal to 6 cm, draw another

arc, cutting the previous arc at N.

4. Join M and N.

5. With L as center and radius equal to 5 cm, draw an arc.

6. With point N as center and radius equal to 5.26 cm draw

another arc, cutting the previous arc at O.

7. Join LO and NO.

Thus, LMNO is required quadrilateral.

O N

ML 4.2 cm

8 
cm

5.2 cm

5
 c

m

6
 cm

Steps of Construction:

1. Draw PQ = 5.4 cm

2. With center P and radius equal to 5.6 cm , draw an arc.

3. With Q as a center and radius equal to 4.6 cm, draw 

another arc, cutting the previous arc at R.

4. Join Q and R.

5. With P as center and radius equal to 3.5 cm, draw an arc.

6. With point R as center and radius equal to 4.3 cm draw

another arc of 4.3 cm, which cuts previous arc at points.

7. Join RS and PS.

Thus, PQRS is required quadrilateral.

O N

ML 4.2 cm

8 
cm

5.2 cm

5
 c

m

6
 cm

S R

QP 5.4 cm

5.
6 

cm

4.3 cm

3
.5

 c
m 4

.6
 cm

2.
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S R

QP 5.4 cm

5.
6 

cm

4.3 cm

3
.5

 c
m 4

.6
 cm

D C

BA 3.5 cm

5.
6 

cm

4.5 cm

4
.5

 c
m 3

.8
 cm

Steps of Construction:

1. Draw AB = 3.5 cm

2. With center A and radius equal to 5.6 cm , draw an arc.

3. With B as a center and radius equal to 3.8 cm, draw another arc,

cutting the previous arc at C.

4. Join B and C.

5. With A as center and radius equal to 4.5 cm, draw an arc.

6. With point C as center and radius equal to 4.5 cm draw another

arc, which cuts previous arc at points D.

7. Join CD  and AD.

Thus, ABCD is required quadrilateral.

D C

BA 3.5 cm

5.
6 

cm

4.5 cm

4
.5

 c
m 3

.8
 cm

3.

4. Steps of Construction:

1. Draw AB = 3.6 cm

2. With center A and radius equal to 2.7 cm , draw an arc.

3. With B as a center and radius equal to 4 cm, draw another arc, cutting

the previous arc at D.

4. Join A and D.

5. With A as center and radius equal to 4.6 cm, draw an arc.

D C

BA 3.6 cm

4.
6 

cm2
.7

 c
m 3

.3
 cm

4 
cm
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6. With center  B, draw an arc of radius 3.3 cm which cuts the previous

arc at point C.

7.  Join B to C and C to D.

Thus, ABCD is required quadrilateral.

D C

BA 3.6 cm

4.
6 

cm2
.7

 c
m 3

.3
 cm

4 
cm

Steps of Construction:

1. Draw AB = 2.9 cm

2. With the help of protractor draw an angle of 70° at point A.

3. With the radius 3.4 cm mark an arc on   A with (AX) center A as 

D.

4. With center B and radius 3.2 cm draw an arc.

5. With center D and radius 2.7 cm draw an arc which cuts the precious

arc at point C.

6. Join CD and BC.

7. Thus, ABCD is required quadrilateral.

5.

2.7 cm

2.9 cm

3
.2

 c
m

3.
4 

cm
70

D
C

BA

2.7 cm

2.9 cm

3
.2

 c
m

3.
4 

cm

70

D
C

BA
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6. Steps of Construction:

1. Draw BC = 5 cm

2. With center B, by the help of protractor draw angle

B of 125° (BY)

3. With center C, by the help of protractor draw angle

C of 60°  (CX)

4. With center B and radius 3.5 cm draw an arc on 

BY, which cuts at A.

5. With center C and radius 4.6 cm draw an arc on 

CX, which cuts at D.

6. Join A to D.

7. Thus, ABCD is the required quadrilateral.

A D

B
C

60125

5cm

3
.5

cm

4
.6

 c
m

XY

A D

B
C

60125

5cm

3
.5

cm

4
.6

 c
m

XY

7.

2.7 cm

5.6 cm

L

M N

X

Y

45

Steps of Construction:

1. Draw MN = 5.6 cm

2. With center M, by the help of protractor draw 

angle M of 45° (MX)

3. With center N, by the help of protractor draw angle

N of 90°  (NY)

4. Both the angles will interest at point O.

5. With center M and radius 6 cm draw an arc.

6. With center O and radius 2.7 cm draw an arc which

cuts previous arc at L.
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7. Join OL to ML.

8. Thus, LMNO is the required quadrilateral.

2.7 cm

5.6 cm

L

M N

X

Y

45

O

Steps of Construction:

1. Draw PQ = 5 cm

2. With center P, by the help of protractor draw angle P of

100° and extend it to PZ.

3. With center Q, by the help of protractor draw angle Q 

of 85°  and extend it to QY.

(   Q = [360° - (100°+100 °+75°}]=85°

4. With the center Q and radius 6.5cm draw an arc which 

cuts QY at point R.

5. With the center R, by the help of protractor draw an angle

of 100°  and extend it to X (RX)

6. RX will interest PZ at point S.

7. Thus, PQRS is the required quadrilateral.

8.

S

R

QP

85100

5 cm

S
R

QP

85100

5 cm

X

Z

100

Y

75

6
.5

 c
m
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Exercise  12.2

Steps of Construction:

1. Draw MN = 7cm

2. Draw an angle of 70° with center M by the help

of protractor and extend it to Y (i.e MY)

3. Draw an angle of 60°  with center N by the help

of protractor and extend it to X (i.e. NX)

4. MY and NX will intersect at point O.

5. Thus    MNO is the required triangle.

1.

Z

YX
7.5 cm

5
.5

 c
m

O

2.

Y
X

M N7 cm

Steps of Construction:

1. Draw XY = 7.5 cm

2. With the center Y , by the help of protractor draw 90°  and extend to O (i.e YO)

3. With the center Y and radius 5.5 cm draw an arc on YO which cuts at Z.

4. Join X to Z.

5. Thus,     XYZ is the required triangle.

70° 60°

O
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Steps of Construction:

1. Draw BC = 4.5 cm

2. With the center B and radius 3.5 cm draw an

arc.

3. With the center C and radius 5 cm draw an 

arc which cuts the previous arc at point A.

4. Join B to A and C to A.

5. Thus,      ABC is the required triangle.

3.

A

B C

5 cm

4.5 cm

3.5 cm

Steps of Construction:

1. Draw AB = 4.5 cm

2. With the center B draw an angle of 80° by the help

of protractor and extend it to Y (i.e  BY)

3. With the center B and radius 6 cm draw an arc which

cuts BY at point C.

4. Join A to C.

5. Thus,     ABC is the required triangle.

4.

A B

Y C

6
 c

m

4.5 cm

80°

Steps of Construction:

1. Draw LM = 5.5 cm

2. With center L and radius 5.5 cm draw an arc.

3. With center M and radius 7 cm draw an arc which 

cuts previous arc at point N.

4. Join LN and MN.

5. Bisect LM at point R, Join N to R.

6. Bisect LN at point Q, join M to Q.

7. Bisect MN and point P, join L to P.

8. LP, MQ and NR intersect at point O.

9. Thus      LMN,   P,   MQ and NR are the required

triangle and medians respectively.

5.

P

M
L

Q

N

R 5.5 cm

7 cm

5.
5 

cm
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6. Steps of Construction:

1. Draw XY = 5cm

2. With center Y, draw 90° by the help of protractor

which extends to A (i.e YA)

3. With center Y and radius 7 cm draw an arc of

7 cm which cuts YA at Z.

4. Join X to Z.

5. Thus,     XYZ is the required triangle.

A

YX 5 cm

7 cm

Z

7. Steps of Construction:

1. Draw PQ = 5.8 cm

2. With center P and radius 4.5 cm draw an arc.

3. With center Q and radius 6.5 cm draw an arc which cuts the previous arc at point R.

4. Join P to R and Q to R.

5. Bisect PQ at point Y.

6. Join R to Y.

7. Bisect PR at point X.

8. Join Q to X.

9. Bisect RQ at point Z.

10. Join P to Z.

11. PZ, QX and RY will intersect at point O.

12. Thus,     PQR and PZ, QX, and RY are the required triangle and medians respectively.

R

P Q
Y

Z
X

O

6.5 cm

5.8 cm

4.
5 

cm



Turnkey Publishers 121
Guide Book for Teachers
Mathematics for Secondary - 3

Miscellaneous Exercise 12

i) Quadrilateral:

A simple four sided closed figure constructed by joining four line segments is

called a Quadrilateral.

1.

ii) Median of a Triangle:

The straight line joining a vertex of a triangle to the midpoint of the opposite side

is called a median. A triangle has three medians.

Here, XL, YM  and ZN are medians.

X

Y Z

X

Y Z

X

Y Z

iii) Altitudes of a Triangle:

An altitude of a triangle, with respect to (or corresponding to) a side, is the perpendicular

line segment drawn to the side from the opposite vertex.

X

Y Z

X

Y Z

X

Y Z

NM

L

NM

L
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2. Steps of Construction:

1. Draw BC = 6 cm

2. With center B and radius 4 cm, draw an arc.

3. With center C and radius 5 cm, draw an arc which

cuts the previous arc at point A.

4. Join B to A.

5. Thus,     ABC is the required triangle. B C

A

4 
cm

5 cm

6 cm

3. Steps of Construction:

1. Draw AB = 5 cm

2. With center A, draw an angle of 40°  with the help

of protractor and extend it to X (i.e AX)

3. With center B, draw and angle of 50° with the help

of protractor and extend it to Y (i.e. BY)

4. AX and BY will intersect at point C.

5. Thus,      ABC is the required triangle.

C

A B
5cm

Y X

40° 50°

Steps of Construction:

1.  Draw IJ = 5cm

2. With center I and radius 6 cm draw an arc.

3. With center J and radius 5.5 cm draw an arc which cuts

the previous arc at point K.

4. Join I to K and J to K.

5. Bisect IJ at point P.

6. Join K to P.

7. Bisect JK at point R.

8. Join I to R.

9. Bisect IK at point Q.

10. Join J to Q.

11. JQ, KP and IR will intersect at point O.

12. Thus,   IJK and JQ, KP, and IR are the required triangle and medians respectively.

K

JI

Q
R

O

P5cm

6c
m

5.5 cm

4.



Turnkey Publishers 123
Guide Book for Teachers
Mathematics for Secondary - 3

Steps of Construction:

1. Draw AB = 7.2 cm

2. With center A and radius 7.2 cm draw an arc.

3. With center B and radius 9 cm, draw an arc which cuts the previous arc at point C. join A

to C and B to C.

4. Take point A as center and draw an arc of suitable radius , which cuts BC at points H and 

I.

5. Form points H and I, draw an arc of radius more than       m HI (outside triangle)

6. Join A to Y cutting BC at point R.

7. Take point B as center and draw an arc of suitable radius , which cuts AC at points F and 

G.

5.

1
2

8. From points F and G, draw an arc of radius more that       m, FG (outside triangle)

9. Join B to Z cutting AC at point Q.

10. Take point C as center and draw an arc of suitable radius that cut AB at point D and E.

11. From points D and E, draw an arc of radius more than        m  E (outside triangle)

12. Join C to X which cut AB at point P.

13. Thus,       ABC and CP, AR and BQ are required triangle and altitudes respectively.

1
2

1
2

Q

Z

X

A D

F

E
P

O

R

H

Y
C

B

I

G

9 cm

7.2 cm7.2 cm

7.
2 

cm
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Chapter 13

Exercise  13.1

Introduction to Trigonometry

1. sin   =
Perp

Hyp
cosec   =

Hyp

Perp

cos   =
Base

Hyp
sec   =

Hyp

Base

tan   =
Perp

Base
cot   =

Base

Perp

,

,

,

The six ratios sin  , cos   , tan  ,cosec , sec    and cot   are called Trignometric

Ratios of the angle    .

i) True

ii) True

iii) False

iv) False

v) True

2. vi) True

vii) True

viii) True

ix) True

x) True

3.

sin   =
Perp

Hyp

Here,

Sin (m   A)

Sin (m   A) = 10
12

= 5
6

5

6

i)

Here,

cos (m   A)

cos (m   A) = 4
12

= 1
3

1

3

ii)

cos   =
Base

Hyp

Here,

cot (m   C)

cot (m   C) = 4
10

= 2
5

2

5

iii)

cot   =
Base

Perp

Here,

sec (m   B)

sec (m   B) = 12
10

= 6
5

6

5

iv)

sec   =
Hyp

Base
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Here,

Cosec (m   C)

cosec (m   C) = 12
10

= 6
5

6

5

v)

Here,

Cot (m   A)

cot (m   A) = 4
10

= 2
5

2

5

vi)

cosec   =
Hyp

Perp

cot   =
Base

Perp

Here,

cos (m   B)

cos (m   B) = 10
12

= 5
6

5

6

vii)

cos   =
Base

Hyp

Here,

Sin (m   C)

sin (m   C) = 10
12

= 5
6

5

6

viii)

Here,

Cot (m   B)

cot (m   B) = 10
4

= 5
2

5

2

ix)

cot   =
Base

Perp

4.

sin   =
Perp

Hyp

Then, sin x =  ,  cos y =

i) sin x = cos y

sin   =
Perp

Hyp

cos   =
Base

Hyp
and

a
c

a
c

a
c

a
c

= Proved!

i)

sin   =
Perp

Hyp

and

a
c

c
a

a
c

c
a

=

Proved!

ii) Sin x Cosec x = 1

cosec   =
Hyp

Perp

Then, Sin  x  =  ,  cosec x =

= 1

= 11
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and

b
a

a
b

b
a

a
b

Proved!

iii)

= 11

tan y cot y = 1

tan   =
Perp

Base

cot   =
Base

Perp

then, tan y = ,cot y =

× =  1

and

b
a

a
c

a
b

Proved!

iv) cot y =

=

cos y
sin y

sin   =
Perp

Hyp

cos   =
Base

Hyp
cot   =

Base

Perp
,

Then, tan y = , cot y = , sin y=
b
c

a
b

a
b

=

a
c

b
c

and

v)

sin   =
Perp

Hyp

cos   =
Base

Hyp

,

b
c

sin y = cos x

Then, sin y = 

cos x =
b
c

b
c

b
c

Proved!=
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Exercise  13.2

i) To prove,

tan  cot  = 1

taking L.H.S

= tan   cot

= tan

= 1

= R.H.S

Hence, L.H.S = R.H.S Proved!

1.

1
tan

cot   =
1

tan

ii) To prove

sin  cos  sec  cosec   = 1

Taking L.H.S

= sin  cos  sec  cosec

= sin   cos

= sin .  cos

= 1

= R.H.S

Hence,

L.H.S = R.H.S Proved!

1
cos

1
sin

1
cos

1
sin

=

=

cosec

sec
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iii) cot   + tan   = cot   sec

Taking L.H.S

= cot   + tan

= cot    sec

= R.H.S

cos
sin

sin
cos

+=

cos += sin
sin   cos

1
sin   cos

=

= 1
sin

1
cos

cos
cos

×.

cos
sin

1
cos

= .

2

2

2 2

2

Hence,

L.H.S = R.H.S Proved!

cot   =
cos

sin

tan   =
sin

cos

(    sin  +  cos  = 1)

(Multiplying and dividing by cos   )

iv) To prove:

Taking L.H.S,

=sin
1 - cos

1 + cos
sin

= sin
1 - cos

= sin   ( 1 + cos   )
(1 - cos   ) (1 + cos   )

= sin   + sin  cos
(1 - cos   )2 2

= sin
1 - cos2

+ sin   cos
cos2

v) To prove

1 - 2 sin   = 2 cos    - 1

Taking L.H.S

= 1 - 2 sin

= 1 - 2 ( 1 - cos   )

= 1 - 2 + 2 cos

= 2 cos   - 1

= R.H.S

Hence,

L.H.S = R.H.S Proved!

2 2

2

2

2

2

Sin   = 1-  cos2 2(                              )
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vi) To prove

cos  =  sec  - tan   sin

Taking R.H.S

= sec    - tan    sin

1
cos

2

-= sin
cos

sin

= sin
1 - cos

= 1- ( 1 + cos   )
cos

2

= 1- 1 + cos   )
cos

2

cos
cos

=
2

=  cos

= R.H.S

Hence, L.H.S = R.H.S Proved!

tan   =
sin

cos

sec   =
1

cos

(    sin  = 1 -cos   )
2 2

Given,

cosec    = , sec  = ?

using trigonometric identity,

1 - sin    = cos

2.
5
3

2 2

1   - 1
cosec

= 1
sec2 2

1   - 1 = 1
sec2 25

3

1   - 1 = 1
sec225

9

1   - 9
25

= 1
sec2

25 - 9
25

= 1
sec2

cos   =
1

sec

sin   =
1

cosec

16
25

= 1
sec2

25
16

=2sec

25
16

=2sec

5
4

=sec
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3. Given,

cot  =  ,  sin   = ?

Using trigonometric identity.

cosec   = 1 + cot

4
3

16
9

1  +

9 + 16
9

=

25
9

=

25
9

=
1

sin2

cosec
2

cosec
2

cosec
2

=

4
3

1  +cosec
2

=
2

9
25

=2sin

3
5

=sin

2 2

cosec      =
1

sin
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Exercise  13.3

1. i) = 2 sin 30°  cos 30 °

1
2

3
2

=  2

3
2

=  2

=

ii) = tan 30° + cot 30°

1
3

1 + 3
3

=

= +   3

=
4
3

iii) = sin   60° +cos   60°
2 2

3
2

=

2

+
1
2

2

= 3
4

1
4

+

= 3 + 1
4

4
4

= = 1

iv) = sin 30°  cosec 30°  + c0s 30°  sec 30°

1
2

= + (2) + 3
2

+
2
3

= 1 + 1

= 2

v)  = sin 45°  + cos 45° - tan45° - cot 45°

1
2

= + 1
2

-  1  -  1

1 + 1 -   2  -    2
2

=

2 -   2   2
2

=

2 -   ( 1 -   2)
2

=

2  (1  -  2)=

2   -   2=

vi) cosec   cot 30  = 1
2 2
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2.

1 + tan   60° = sec   60°

tan 60° =    3  , sec 60° =2

1 +  (   3)  = (2)

1 + 3 = 4

     4  =  4

Verified !

i) 2 sin45° + cosec 45° =1
2

3
2

sin 45°= , cosec 45°=   21
2

2
1
2

+ 1
2

(  2) 3
2

=

1
2

+  2 3
2

=

2 +1

2

=

3
2

==

3
2

== 3
2

Verified!

iii) 2 2

22

3cos30° =  ,  sin 30° = , cot

v) cos 30°

sin 30°
= cot 30°

3
2

1
2

3

3
2

1
2

3=

3=3 Verified!

iv) sec 45° cos45° =1

sec 45° =    2  ,cos  45° = 1
2

1
2

×2 =  1

 1 = 1 Verified!

3. Given, sin  =

As we know that,

1
2

Where perp = 1 , Hyp = 2 , Base = ?

By Pythagoras theorem,

(Hyp) + (perp) + (base)

(  2  )  = (1 ) + ( base)

2 = 1 + ( base)

(base ) = 2 - 1

(base) = 1

(base) =   1

base = 1

sin   =
Perp

Hyp

sin   = 1
2

then,2 22 2

2 2 2

2

2

2

2

sin    = ,  cosec    =

cos   = ,  sec        =

tan   = ,  cot        =

perp
hyp

base
hyp

hyp
perp

perp
base

hyp
base
base
perp

=

=

=

=

=

=

1
2
2
1
1
2

2

1
2

2

c

B

A

Q

2

1
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4. Given, cos   = 1
2

cos   =
Base

Hyp
As we know that,

Where  prep = 2 , Hyp = ? , Base = ?

By Pythagoras theorem,

(Hyp) + (perp) + (base)

(Hyp )  = (2 ) + ( 1)

(Hyp )   = 4 + 1

(Hyp )   = 5

Hyp    =   5

Hyp    =   5

2 2 2

222

2

2

2

then,

sin    = ,  cosec    =

cos   = ,  sec        =

tan   = ,  cot        =

perp
hyp

base
hyp

hyp
perp

perp
base

hyp
base
base
perp

=

=

=

=

=

=

2
5
1
5
2
1

5
2

5

1
2

Q

A C

B

2

Miscellaneous Exercise 13

Trigonometry:

Trigonometry is the measurements of triangles. The relationships between sides of

triangle, angles and areas are made use of this particular branch of mathematics known as

Trigonometry.

1.

Six Trigonometric Ratios:2.

sin   =
Perp

Hyp
cosec   =

Hyp

Perp

cos   =
Base

Hyp
sec   =

Hyp

Base

tan   =
Perp

Base
cot   =

Base

Perp

,

,

,
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3. By Pythagoras theorem,

(Hyp) = (perp) + (Base)

            c = a + b

By dividing c on both sides,

c
c

a
c

b
c

= +

2 2 2

2 2 2

2

2 2 2

222

1
a
c

b
c

= +
2 2

1 = sin   + cos Proved!
2 2

sin   =
Perp

Hyp

cos   =
Base

Hyp

B

a

CA

C

b

4. As we know that

m    A = 90°   - 45°

= 45°

m     A = m    B = 45°

          a = b

      base = perpendicular B C

A

C
6

45°

a = 6

by Pythagoras theorem,

(Hyp) = (perp) + (Base)

c = b + a

c = b + b

c = 2b

c  =   2b

c =   2b

hence,

2 2 2

222

2 2 2

22

2 2

sin   =
b

c
cosec 45°   =

1

sin 45°

cos   =
a

c
sec 45°    =

1

cos 45°

tan   =
b

a
cot 45°    =

1

tan 45°

=

=

=

b

2 b

a

9

b

2 b

=

=

=
1

2

1

2

1

,

,

, =  1

=     2

=     2
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Chapter 14

Exercise  14.1

1. i) base = 18 cm

height = 12 cm

Area of triangle = ?

As we know that,

Area of Triangle =       × b × h1
2

Area of Triangle =       × 18 × 121
2

=  108 cm
2

9

ii) base = 6.5 cm

height = 5 cm

Area of triangle = ?

As we know that,

iii) base = 7.2 m

height = 7 dm

1m = 10 dm

Area of triangle = ?

As we know that,

1dm =     m1
2

7dm =     m7
2

= 0.7 m

Area of Triangle =       × b × h1
2

Area of Triangle =       × 6.5 × 0.051
2

=  0.325 cm
2

Area of Triangle =       × b × h1
2

Area of Triangle =       × 7.2 × 0.71
2

=  2.52 m
2

1 cm =       m

5 cm =

= 0.05 cm

1
100

5
100
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iv) base = 10.5  m

height = 8 mm

1 mm =       cm1
10

8 mm =       cm8
10

=  0.8 cm

1 mm =       m1
100

0.8 cm =       m0.8
100

= 0.008m

Area of Triangle =       × b × h1
2

Area of Triangle =       × 10.5 × 0.0081
2

=  0.042 m
2

Area of triangle = ?

As we know that,

i) Area of triangle = 300 cm

height = 7.5 cm

base = ?

As we know that,

2.

Area of triangle = ?

As we know that,

Area of Triangle =       × b × h1
2

300 cm =       × b × 7.5 cm1
2

=300 cm
7.5 cm

1
2

× b

40 cm × 2 = b

b = 80 cm

2

2

2

2
ii) Area of triangle = 3.6 cm

height = 1.8 cm

base = ?

As we know that,

2

Area of Triangle =       × b × h1
2

3.6 m =       × b × 1.8 m1
2

=3.6 m
1.8 m

1
2

× b

2 m × 2 = b

b = 4 m

2

2

× 1.8 m
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3. i) Area of triangle = 420 cm

base = 60  cm

height = ?

As we know that,

Area of Triangle =       × b × h1
2

420 cm =       × 60cm × h1
2

=420 cm
60 cm

h

h = 14 cm

2

2

2 ×

2
ii) Area of triangle = 1500 mm

base = 7.5  cm

height = ?

As we know that,

2

Area of Triangle =       × b × h1
2

1500 mm =       × 75mm × h1
2

=1500 mm
75 mm

h

h = 40 mm

2

2

× 2

1 cm = 10 mm

7.5 cm = 7.5 ×10

= 75 mm

4. Given sides of triangle :

a = 24 cm

b = 32 cm

c = 40 cm

by Hero's formula,

Area of the triangle =   (s(s - a)(s - b)(s - c))

24 + 32 + 40
2

=S

a + b + c
2

=S

96
2

=

S = 48

Area of triangle =      48 (48 - 24) (48 - 32) ( 48 - 40)

=   (48) (24) (16) (8)

=    147456

= 384 cm2
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5. Given

height (altitude)  = 20 cm

Area of triangle = 0.8 cm

1 m = 100 cm

0.8 m = 0.8 × 100

= 80 cm

base = ?

2

2

Area of Triangle =       × b × h1
2

80 cm =       × b × 20 cm1
2

=80 cm
20 cm

b

4 cm × 2 = b

2

2
×1

2

b = 8 cm

6. Given,

length of sides of an equilateral

triangle  = 12 cm

Area of triangle = ?

As we know that,

Area of the triangle =   (s(s - a)(s - b)(s - c))

12 + 12 + 12
2

=S

a + b + c
2

=S

36
2

=

S = 18 cm

Area of triangle =     18 (18- 12) ( 18 - 12) (18 - 12)

=    (18) (6) (6) (6)

=    3888 cm

Area of triangle = 62.35 cm
2
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Exercise  14.2

Given,

base = 15 cm

height  = 15 cm

Area of triangle = ?

7.

As we know that,

Area of Triangle =       × b × h1
2

Area of Triangle =       × 15 × 151
2

= 112.5 cm
2

Given,

r = 12 cm

C = ?

1.

22
7

=

C = 2 ×       × 1222
7

C = 528
7

C =  75.43 cm

i)

C =  2   r

As we know that,

22
7

=

C = 2 ×       × 7.222
7

C = 316.8
7

C =  45.26 cm

ii) Given,

r = 7.2 cm

C = ?

As we know that,

C =  2   r

22
7

=

C = 2 ×       × 15 mm22
7

C = 660
7

C =  94.28 mm

iii) Given,

r = 15 cm

C = ?

As we know that,

C =  2   r

2. As we know that,

Area of circle =
2

r

 =       × (14)22
7

2

 =       × 19622
7

4312
7

=

Area of circle =  616 cm
2

Given,

d = 28 cm

r = = = 14 cm

Area of circle = ?

i)

22
7

=

d
2

28
2
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Given,

d = 10 cm

r = = = 5 cm

ii)

22
7

=

d
2

10
2

Area of circle = ?

As we know that,

Area of circle =
2

r

 =       × (5)22
7

2

 =       × 1522
7

550
7

=

Area of circle =  78.57 cm
2

Given,

d = 6.8 mm

r = = = 3.4 mm

iii)

22
7

=

d
2

6.8
2

Area of circle = ?

As we know that,

Area of circle =
2

r

 =       × (3.4)22
7

2

 =       × 11.5622
7

254.32
7

=

Area of circle =  36.33 mm
2

3. Given,

C = 176 m

Area of circle = ?

r = ?

As we know that,

C = 2    r

 =       × (28)22
7

2

 =       × 78422
7

17248
7

=

Area of circle =  2464 m
2

22
7

1232
44

176 2= × r

= r

r = 28 m

Area of circle = r
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4. Given,

radius of first circle = 4

radius of second circle = 5

ratio of radii = 4 : 5

22
7

=

ratio of circumferences = ?

as we know that,

Circumference  of first circle

C = 2    r

Circumference  of second circle = × 522
7

2 ×

220
7

=

= 31.43

Required ratio of Circumference  is

25.14 : 31.43

5. Given,

d = 21 cm r = = =10.5 cm

C = ?

Revolutions = 500

As we know that,

d
2

10
2

22
7

=

C = 2    r

× 522
7

2 × =

176
7

=

= 25.14

1 revolution = 66 cm

In 50 revolution = 66 × 500

= 33000 cm

33000
100

= 330 m=

× 10.522
7

2 × =

462
7

=

= 66 cm

C



Turnkey Publishers 142
Guide Book for Teachers
Mathematics for Secondary - 3

6. Given,

d = 70 cm

C = ?

As we know that,

d
2

70
2

r = =

= 35 cm

C = 2    r

× 3522
7

2 × =

1540
7

=

= 220 cm

C

C

Total distance travelled by wheel = 110 m

= 100 × 100

= 11000 cm

Thus, number of revolutions = = 5011000
220

Miscellaneous Exercise 14

Hero's formula:

Hero's formula is used for finding the area of a triangle in terms of the lengths of

its side. It is was named as derived by Hero of Alexandria who was Greek Engineer and

Mathematician is 10 - 70 AD.

In symbol , if a, b and c are the lengths of the sides.

Area of triangle =  s (s-a) (s-b) (s-c)

Where , s is the half of the

Perimeter =

1.

a+b+c
2

c

ba
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4. let the sides be 'x' in given ratios.

Then first side = 2x

Second side = 3x

Third side = 4x

Perimeter = 180 m

Perimeter
2

S = = 180
2

 = 90 m

Perimeter =  a + b + c

180 = 2x + 3x + 4x

180 = 9x
180

9
=x

=x 20  m

=   90 (90-2x) (90-3x)(90 - 4x)

=    90 (90 -2(20))(90 - 3) (20) ( 90 - 4(20))

=   90(90 - 40) (90 -60) (90 - 80)

=   (90) (50) (30) (10)

=   1350000

Area of the triangle =   (s(s - a)(s - b)(s - c))

Area of triangle = 1161.90

Thus, 2x = 2 (20) = 40 m

3x = 3 (20) = 60 m

4x = 4 (20) = 80 m

2

2. Let the common ration be x.

Then,

Height of triangle = 2x

Base of triangle = 3x

Area of triangle = 243 cm2

Area of Triangle =       × b × h1
2

243 =       × 3x × 2x
1
2

=243 6x
2

243 × 2
6

2

=

= x 2

x 2 486
6

x = 81 cm

x =    81 cm

x = 9 cm

Hence,

Height = 2x = 2 (9) = 18 cm

Base = 3x = 3 (9) = 27 cm

2 2

2 2

Given,

First side = 40 cm

Second side  = 24 cm

Third side = ?

Perimeter  = 96 cm

As

3.

Perimeter
2

S = = 96
2

 = 48 cm

Area of triangle = ?

Area of the triangle =   (s(s - a)(s - b)(s - c))

40 cm + 24 cm + c

2

=S

a + b + c
2

=S

96 cm = 64 cm  + c

       C = 32 cm

Area of triangle =   48 (48-40) (48-24)(48-32)

    =    (48) (8) (24) (16)

   =    147456

  = 384 cm2
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5. Given,

l = 40 cm

b = 26 cm

Radius of circle formed = ?

Perimeter of rectangle wire = 2 (l + b)

= 2 (40 + 26)

= 2 (66)

= 132 cm

Circumference of circle formed = perimeter of rectangular wire.

C = 2    r

× r22
7

2 × =

132 × 7
2  × 22

=

132

= r

= r924
44

r = 21 cm
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Graphs

Mathematics for Secondary - 3

Chapter 15

Exercise  15.1

Scale:

on x - axis  2 cm = 1 subject

on y - axis 1 cm = 5 number of students

1.

2.
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le

s

Time in hours
7 - 8 8 - 9 9 - 10 10 - 11 12 - 1 1 - 2

Scale:

on x - axis  2 cm = 1 hour

on y - axis 1 cm = 100 vehicles

y

y

x

x
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Scale:

on x - axis  2 cm = 1 colour

on y - axis 1 cm = 10 students
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3.

4.

y

x
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10

0
280-284
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e
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o
f 

W
o

rk
e
rs

Earnings

Scale:

on x - axis  1 inch = Rs. 4 earnings

on y - axis 1 cm = 10 workers

285-289 290-294 295-299 300-304

y

x
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5.

30

25

20

15

10

5

0
40-44
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d
e
n

ts

Marks

Scale:

on x - axis  1 inch = 4 marks

on y - axis 1 cm = 5 students

45-49 50-54 55-59 60-64

y

x
65-69

Exercise  15.2

y

x

30

25

20

15

10

5

0

Mon Tue Wed Thrus Fri Sat

Scale:

on x - axis  2 cm = 1 day

on y - axis 1 cm = 5 mobiles

1.

N
o

. 
o

f 
M

o
b

il
e
 p

h
o

n
e
s 

S
o

ld

Days



Turnkey Publishers 148
Guide Book for Teachers
Mathematics for Secondary - 3

y

x

110
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0
1 pm 2 pm 3 pm 4 pm 5 pm 6 pm

Scale:

on x - axis  1 inch = 1 hour

on y - axis 1 cm = 10  F2.

T
e
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p
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F

)

Time

Scale:

on x - axis  1 inch = 2 kg

on y - axis 1 cm = 50 Rs.

3.
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4.
Coaching Class

Football

Cricket

Painting

Art & Craft

Photography

Singing

No. Of Students

75

20

40

18

34

29

Measure Of Central Angle

× 360°   =  125°

× 360°   =  33.3°

× 360°   =  66.67°

× 360°   =  30°

× 360°   =  56.67°

× 360°   =  48.33°

75
216
20

216
40

216
18

216
34

216

29
216

Total = 360°

Football
125°

Cricket
33.3°

Painting
66.67°

Art & Craft
30°

Photography
56.67°

Singing
48.33°

5.

81
360
72

360
59

360
65

360
83

360

Total = 360°

Subject

Math

Science

English

Urdu

Social Studies

Marks (out of 100)

81

72

59

65

83

Measure of Central Angle

× 360°   =  81°

× 360°   =  72°

× 360°   =  59°

× 360°   =  65°

× 360°   =  83°

Football
125°

Cricket
33.3°

Painting
66.67°

Art & Craft
30°

Photography
56.67°

Singing
48.33°
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Science
125°

English
59°

Urdu
56°

Social Studies
83°

Maths
81°

Miscellaneous Exercise 5

i) Bar Graph:

A Bar Graph (also called Bar Chart) is a graphical display of data using bars of

different heights, it shown the variation in data.

1.

y

x

ii) Histogram:

Histogram is also a graphical display of data by suing different heights of

bars placed without gap which shows range in data.
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iii) Pie Chart:

A Pie Chart (Pie Graph) is a circular chart divided into sectors, each sector shows the relative

size of each value.

iv) Line Graph:

A graph that uses points connected by lines to show how something changes in value (as time

goes by, or as something else happen).
y

x
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i) x - axis

ii) y - axis

iii) Pie graph

iv) Ranges

v) 360°

2.

240
1080
102

1080
345

1080

57
1080
150

1080

Total = 360°

3.

Food Items

Burger

Cold Drink

Ice - Cream

Spring Rolls

Rice

Chow Mein

Patties

No. of pieces Sold in a day

240

102

345

84

57

150

102

Measure of Central Angle

× 360°   =  80°

× 360°   =  34°

× 360°   =  115°

× 360°   =  20°

× 360°   =  19°

× 360°   =  50°

× 360°   =  34°102
1080

84
1080

Colddrink
34°

Icecream
115°

C
ho

w
 m

ei
n

50
°

Patties
34°

Burger
80°

Sprin
g r

olls

28°
Rice
19°
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Chapter 16

Exercise  16.1

1.

2.

Class Interval

31-50

51-70

71-91

91-110

Total

Frequency

3

4

5

2

14

Tally Marks

Tally Marks

Tally Marks

Class Interval

60-64

65-69

70-74

75-79

Total

Frequency

1

4

4

1

10

Class size 5

3. Class Interval

12-16

17-21

22-26

27-31

32-36

37-41

42-46

47-51

52-56

57-61

62-66

Total

Frequency

1

1

0

0

1

3

10

9

3

4

2

34
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The least class frequency 2/2

The class interval with least frequency is

(12 - 16)

The class interval with highest frequency is

(62 - 66)

4. Class size = 5

Tally MarksClass Interval

36-40

41-45

46-50

51-55

56-60

61-65

66-70

71-75

Total

Frequency

2

1

1

0

4

1

1

2

12

Exercise  16.2

Mean =       =   (Sum of observations)

         (Number of observations)

x

Given.

8,5,11,3,6,6,9,4

1.

8+5+11+3+6+6+9+4

8

=

42

8
= = 5.25

x = 5.25
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2. Variance =     = i

2

nn
(x  -  x)

2

i

2

916

8
=

x =

114.5

115+108+95+118+130+114+116+120

8

x

x =

115

108

95

118

130

114

116

120

0.5

-6.5

-19.5

3.5

15.5

-0.5

1.5

5.5

i

2

n

2

= = 708
8

88.5
2

=

ii)

i)

Variance =     = i

2

nn
(x  -  x)i

2

8+20 + 15 + 16 + 9 + 11 + 13 + 5

8
97

8
=

x =

12.125

x

x =

i

2

di = 7082

i i

i

di = 0

Observations
i

xi =916

0.25

42.25

380.25

12.25

240.25

0.25

2.25

30.25

114.5

i

2

di = 164.842

i i

i

di = 0

Observations
i

xi

12.125

8

20

15

16

9

11

13

5

-4.125

7.875

2.875

3.875

-3.125

-1.125

0.875

-7.12.5

17.02

62.02

8.27

15.02

9.77

1.27

0.77

50.77

2
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iii) Variance =     = i

2

nn
(x  -  x)i

2

140

10
=

x =

14

x

x =

11 + 13 + 25 + 15 + 12 + 18 + 17 + 23 + 20 + 16

10

2

i

2

di 2282

i i

i

di = 0

Observations
i

xi

14

11

13

25

15

12

18

17

23

20

16

-3

-1

11

1

-2

4

3

9

6

2

9

1

121

1

4

16

9

27

36

4

=140

i

2

n

2

= =164.84
8

20.605
2

=

i

2

n

2

= = 228
10

22.8
2

=

iv) Variance =     = i

2

nn
(x  -  x)i

2

1189

8
=

x =

148.625

x

x =

2

148 + 150 + 141 + 135 + 150 + 161 + 142 + 162

8

=



Turnkey Publishers 157
Guide Book for Teachers
Mathematics for Secondary - 3

i

2

di = 623.872

i i

i

di = 0

Observations
i

xi

148.625

=1189

148

150

141

135

150

161

142

162

-0.625

-1.375

-7.625

-13.625

1.375

12.375

-6.625

12.375

0.39

1.89

58.14

185.64

1.89

153.14

43.89

178.89

i

2

n

2

= = 623.87
8

17.98
2

=

=S.D = = 17.98

= 8.83S.D

4. Mean =       =   (Sum of observations)

         (Number of observations)

x

=

446

9
=

x = 49.55

54 + 45 + 44 + 58 + 47 + 50 + 52 + 51 + 45

9

=S.D = 17.98
2

i

2

n

2

=
n

(x  -  x)
2

i=
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= 19.8

i

2

di 178.22

i i

i

di = 0

i

xi

49.55

=406

54

45

44

58

47

50

52

51

45

4.45

-4.55

-5.55

8.45

-2.55

0.45

2.45

1.45

-4.55

19.8

20.7

30.8

71.4

6.5

0.2

6

2.1

20.7

i

2

n

2

= =
178.2

9

=S.D = 19.8
2

= 4.45S.D

5.

22 + 29 + 35 + 45 + 16 + 32 + 30

7

A.M =       =   (Sum of observations)

         (Number of observations)

X

=

74

8
=

X = 9.25

2 + 8 + 15 + 11 + 19 + 5+ 16 + 18

8

i)

A.M =       =   (Sum of observations)

         (Number of observations)

X

=

209

7
=

X = 29.86

ii)
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6.
f

Mean X= = f  x

X = 1828
48

= 38.08

1828= 48x

f fx

40

42

34

36

46

6

6

15

14

7

240

252

510

504

322

f fx=

f fx

4

6

8

1

12

15

8

9

17

4

8

4

i

n
=

X

X 4 + 6 + 8 + 9 + 12 + 15
6

=

9  = 45 + a
6

54  = 45 + 9

a = 54 - 45

a = 9
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8.

70-74

75-79

80-84

85-89

90-94

72

77

82

87

92

10

24

46

12

8

720

1848

3772

1044

736

weight

f
=X fx

= 8120
100

= 81.2

Miscellaneous Exercise 16

i) Mean:

Mean is also known as average. It is also defined as a value which is obtained

by dividing the sum of all values by the number of values.

It is denoted by x .

1.

Mean =       =   (Sum of observations)

         (Number of observations)

x

ii) Tally Marks:

When the observations are in large quantity and it may not be easy to find the

frequencies by simply counting, so we make the use of bass (    ,   ) called the

Tally Marks. Tallies are usually marked in bunches of five.

For example: 4 is represented as

6 is represented as
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iii) Variance:

Variance is a measure of how spread out data set is. It's useful when creating statistical models

since low variance can be sign of that you are over fitting your data.

i

2

n

n
(x  -  x)i

2

=
22

or

iv) Standard Deviation:

Standard Deviation is the positive square root of variance. It is denoted by

It is denoted by S.D

=S.D

=S.Dor

i) Qualitative, Quantitative

ii) Raw data

iii) Mid point

iv) Frequency

v) Average

vi) Variance

2.

3.
Variance =     = i

2

nn
(x  -  x)i

2

1876

7
=

x =

268

x

x =

2

252 + 280 + 263 + 275 + 255 + 275 + 276
7
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i

2

di 7562

i i

i

di = 0

i

xi

49.55

=1876

252

280

263

275

255

275

276

-16

12

-5

7

-13

7

8

256

144

25

49

169

49

64

i

2

n

2

= = 756
7

108
2

=

i

2

di 342

i i

i

di = 0

i

xi

6

=30

6

7

10

2

5

0

1

4

-4

-1

0

1

16

16

1

=

i

2

n

2

= = 34
5

6.8
2

=

4. Variance =     = i

2

nn
(x  -  x)

2

i

2

30

5
=

x =

6

x

x =

6 + 7 + 10 + 2 + 5
5

=
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5. Variance =     = i

2

nn
(x  -  x)

2

i

2

191

6
=

x =

31.8

x

x =

38 + 36 + 40 + 2 + 39 + 36
6

i

2

di =1080.842

i i

i

di = 0.2

i

xi

49.55

38

36

40

2

39

36

6.2

4.2

8.2

-29.8

7.2

4.2

38.44

17.64

67.24

888.04

51.84

17.64

i

2

n

1080-84

6
=

180.14=
2

=S.D = 180.14
2

= 13.42S.D

6

n

1080-841080-84

dixi

38

36

40

2

39

36

6.2

4.2

8.2

-29.8

7.2

4.2

i

di =1080.842

i

di = 0.2

49.55

6.2

4.2

8.2

-29.8

7.2

4.2

38.44

17.64

67.24

888.04

51.84

17.64

i

i
i

38

36

40

6.2

4.2

8.2

i 49.55

6.2

4.2

8.2


