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I = 
P.r n.

100

 100

100
25

2

100


 r
  r = 8%

P = 100 A = 200 r = 8%, n = ?

 i = 
8

100
 = 0.08

A = P(1 + i)n

 200 = 100(1.08)n

 2 = (1.08)n

log2 = nlog1.08

 0.3010 = n × 0.0334

 n = 
3010

334
= 9 

 = 9 

13 10% 3 993

P

P(1.10)3 – P = 993

 P{(1.1)3 – 1} = 993



 P = 
993000

331
 = 3000 

= 3000 

I = 
P.r n.

100

3000 10 3

100


 
= 900 

 = 900 

14 4% 25

= 100

= 4

= 104

= 4.16 104 4%

= 108.16

= 4.3264 108.16 4%

4.16 4.3264

25 x

   x 4 3264
25

4 16
26.

.


 = 26

15 2 8820 3

9261

3 = 9261

2 = 8820

 = 441

8820 1 = 441

 100 1 = 
441 100

8820


 = 5

= 5%

   A = P(1 + i)n, i  
5

100
0 05. , n = 2

 8820 = P(1.05)2, P



  P = 
8820

105

88200000

11025
8000

2( . )
   

= 8000 5%

16 4% 5%

3 376.25

100

3 = 12

100 3 5% = 100(1.05)3 – 100

 15.76

 = (15.76 – 12) = 3.76

3.76 100

376.25 x

 x = 100 × 
376 25

376

.

.
 10,000

= 10,000

1. 4
1

2
% 12 1000

589.90 

2. 12% 5 2149

1200 

3. 3% 5 46.80

5200 

4. 2%

40%

17 

5. 6000 4



7500

5.7%

6. 5% 3 158 6%

2

124 

7. 2 920.25

900

10,000 4
1

2
%

8. 2 10816 3

11248.64

10,000 4%

9. 9, 12 15 18,000

25

3
1

2
%

9,341 

10. 10% 5810

2250

9 

11. 2 10% 3 7%

10,000

6.968% 3484 

12. 4% 1000 2

2 

13. 3495 6% 4680

5 



1. 2. 3.

1. 2. 3.

1.

2.

3.



m- m + 1

n 

m m + 1

P = 

V = 

M = 

i = 1 1 r% i
r


100

n = 

= Annuity

= Annuity certain

= Perpetuity or Perpetual annuity

= Annuity Contingent

= Annuity immediate

= Annuity due

= Deferred annuity

= Deferred perpetuity



1. Payment time

2.

Geometric Progression GP

Common Ratio CR

– a, ar, ar2, .......... arn–1

(1)  3, 9, 27, 81 ...... = 3

= 
9

2

27

9

81

27
  = 3

(2) 81, 27, 9, 3 ..........

= 
27

81

9

27

1

3
 

a r a, ar, ar2, ...arn–1

n- t
n 

= arn–1

n s
a r

r
rn

n







( )
,

1

1
1 = 

a r

r
r

n( )
,






1

1
1

n 

A

 r%, i
r


100

n

(n – 1)

(n – 2)



 = A(1 + i)n – 1

= A(1 + i)n – 2

= A

M = =

= A(1 + i)n–1 + A(1 + i)n–2 + ........ + A(1 + i)2 + A(1 + i) + A

= A[1 + (1 + i) + (1 + i)2 + ........ + A(1 + i)n–1]    

 = 1,

= (1 + i) > 1

 M = A
1 1 1

1 1
1 1

{( ) 

 
  

i

i

A

i
i

n
nb g{ }  ..................... (1)

(1) (1) 

M = ( ).1 1 1  i
A

i
i

nb g{ }  ............. (2)

A = n,

r%, i
r

 
100

1  1 

n

A

i

A

i

A

i

A

i
n1 1 1 12 3   

,
( )

,
( )

.....,
( )

V = 

= 
A

i

A

i

A

i n( ) ( )
.....

( )1 1 12



 



= 
A

i i i i n( ) ( ) ( )
.....

( )1
1

1

1

1

1

1

12 1






 



L
NM

O
QP

= 1

= 
1

1
1

( )


i

 A = P
1
(1 + i)1, =

A

i( )1 1

P
1
 = 

A = P
2
(1 + i)2  P

2
 = 

A

i( )1 2

P
2
 = 

 



V
A

i

i

i

n










L

N

M
M
M
M

O

Q

P
P
P
P

( )

{
( )

( )

1

1 1
1

1

1
1

1

V
A

i i
n

 


L
NM

O
QP

1
1

1( )
 .............. (3)

V
A

i
i

n   1 1( ) ........... (4)

V
A

i
 { }1 0

 (3)
1

1
0

( )


i
n n

V
A

i
 ........... (5)

V
A

i
i i

n    ( ) ( )1 1 1

m n

m (m + 1)

(m + 2)

(m + 1)

= 
A

i
m( )1 1 

(m + 2) = 
A

i
m( )1 2 

 V = 

= 
A

i

A

i

A

i
m m m n( ) ( )

.....
( )1 1 11 2




 
  

V = 
A.

i

i

i

n

m n

( )

( )

1 1

1

 

  ........ (6) 

A  i = 1 1

= 
r

100
r%

 



V
A.

i i m




1

1( )

M
A

i

i

i

n

m


 



L
N
M

O
Q
P.

( )

( )

1 1

1

1.

2. n- 2n,

4n 12n i-
i i

2 4
,

i

12

3. 500 500 A = 500

1 4
1

2
% 100 20

log10.45 = 1.0191163 log0.024117 = 2 3823260.

A = 100 i  

4
1

2

100
0 045.   n = 20, M = ?

M
A

i
i

n  ( )1 1o t



= 
100

0 045
1045 120

.
( . ) o t  ...... (1)

(1) 

M = 
100

0 045
14117

.
.

   = 3137.12

= 3137.12

2 8% 800

3

A = 800 i  
8

100
0 08.

n = 3 M = ?

M =
 

A

i

i
n

4

1
4

1

4


F
HG

I
KJ 

R
S|
T|

U
V|
W|

= 
800

0 02
102 14 3

.
( . )  o t

= 
80000

2
102 112( . ) o t ...... (1)

(1)

      M = 40000 × 0.269

= 10,760 

 = 10,760 

3 60

12000

13 4%

6000 = A

i n  
4

100
0 04 13. , V = ?

V =
 

A

i

i
n

2

1 1
2

2

 
F
HG

I
KJ

R
S|
T|

U
V|
W|



   x = (1.045)20


... logx = 20log 1.045

= 20 × 0.0191163

= 0.3823260

... x=  0.3823260

= 2.4117

 

      x = (1.02)12

 logx = 12log 1.02

= 12 × 0.0086

= 0.1032

    x = 0.1032

= 1.269

 



= 
6000

0 02
1 102 26

.
( . ) o t

= 300000{1 – (1.02)–26} ....... (1)

(1)

V = 300000(1 – 0.5975)

= 300000 × 0.6025

= 1,80,750 

 = 1,80,750 

4 3
1

2
% 4 60

A = 60 n = 4 i  

3
1

2

100
0 035. , V = ?

219.77 

5 10,000 5% 1000

V = 10,000 A = 1000 i  
5

100
0 05. , n = ?

V = 
A

i
i

n1 1  ( )o t

10,000 = 
1000

0 05
1 105

.
( . ) no t

10 × 0.05 = 1 – (1.05)–n

   (1.05)–n = 1 – 0.5 = 0.5

– nlog1.05 = log0.5

      x = (1.02)–26

 logx = – 26log 1.02

= –26 × 0.0086

= – 0.2236

= – 1 + 1– 0.2236

= 17764.

    x = 17764.

= 0.5975

 



– n × 0.0212 = (– 1 + 0.6990) = – 0.3010

 n = 
0 3010

0 0212

3010

212
14 2

.

.
. 

 = 14.2

6 5% 75 15 7

m = 7, n = 15, A = 75 i  
5

100
0 05.

V = ?

V = 
A

i

i

i

n

m n
.
( )

( )

1 1

1

 

 

= 
75

0 05

105 1

105

15

7 15.
.
( . )

( . )




V = 
7500

5

105 1

105

15

22
.
( . )

( . )


 ...........(1)

   (1)

V = 1500
108

2 927
.

.

.

= 553 

   = 553 

7 5% 1200

15 

A = 1200 i = 0.05, n = 15, M = ?

25,920

8 1,00,000 20

20 20%

20

5%

M = 100000  + 100000 20% = 1,20,000

x = (1.05)15

     logx = 15log1.05

= 15 × 0.0212

= 0.318

        x= 0.318

= 2.08

y = (1.05)22

     logy = 22log1.05

= 22 × 0.0212

= 0.4664

        y= 0.4664

= 2.927

 



i n  
5

100
0 05 20. ,

M
A

i
i

n  ( )1 1o t

3625.38 

9 100000

60,000 20

5%

[(1.05)–20 = 0.3767]

V = (100000 – 60000) = 40,000

n = 20, i = 0.05, A = ?

V = 
A

i
i

n1 1  ( )o t

3,208.73

10 52,000 25

25

2500

25%

3.5%

M = (52000 + 52000  25%) – 2500

= 40,000 , i = 0.035, n = 25, A = ?

M
A

i
i

n  ( )1 1o t

1610.82 

11 10 5,00,000

35000 10

8%

= 5,00,000 n = 10, i = 0.08

A = 35,000 

 35,000 10



M = 
A

i
i

n( )1 1 o t

= 
35000

0 08
108 110

.
( . ) o t  ......... (1)

(1)

M = 
35000

0 08
1158

.
.

   = 5,06,625

5,00,000 6,625

1. 8% 1200 12 

9036 

2. 5% 100

1258 

3. 3.5% 4 1050 

3846 

4. 5% 5000 15 

1,00,000 

5. 25 1,00,000

3%

2,755 

x = (1.08)10

     logx = 10log1.08

= 10 × 0.0334

= 0.334

        x= 0.334

= 2.158

 



6. 97000 12 12 

2000

5%

5960 

7. 6% 3000 20 

261.57 

8. 17,000 9000

8

3 1
2

%

1167 

9. 5000 4 

3000 

5%

15,644 

10. 20,000 5%

1800 1800 

17

11.

21,600 20%

45,511.20 19,288.80 

12. 50,000 10

8% 10 20%

4,142 

***



a b a, b a – b

a > b a –b > 0 a = 2, b = – 1 a

– b = 2 – (– 1) = 3 > 0, a > b 2 > –1

a, b a – b a < b a – b < 0

a = – 5, b = – 3 a – b = – 5 – (– 3) = – 2 < 0

 a < b – 5 < – 3

a  b a = b a > b a  b a = b a

< b

a b a > b a b

a < b a, b

(i) Absolute inequality

ii Conditional inequality

x  R x2 0 x

x2 0 5x > 7 5x > 7

x 
7

5

7

5

a, b, c

i a > b b > c  a > c

ii a > b  a + c > b + c

iii a > b c > 0  ac > bc

iv a > b c < 0  ac < bc



(i) a – c = (a – b) + (b – c)

a > b, b > c a – b > 0, b – c > 0

a – b) + (b – c) > 0

a – c > 0

 a > c

(ii) (a + c) – (b + c) = a – b

> 0   [ a > b]

 a + c > b + c

(iii) ac – bc = (a – b)c

> 0   [ a > b  a – b > 0

c > 0 ]

 ac > bc

(iv) ac – bc = (a – b)c

< 0   [a > b  a – b > 0

c < 0 ]

 ac < bc

ax + b (a  0) linear expression

ax + by + c (a  0, b  0)

ax + by + cz + d (a  0, b  0, c  0)

linear equation

x y ax + by +

c = 0 a b 

ax + b > 0 0ax + b < 0 ax + b  0 ax + b  0 (a  0)

ax + by + c > 0 ax + by + c < 0 ax + by + c  0 ax + by + c  0

a b 



Graphical representation of linear ineqalities

1 

(i) x  2 (ii) 2 < x < 7 (iii) 2x + 1 > 0

(i) x  2, x 2 2

2- 2 x  2

AB
 

ii x > 2 x < 7; 2 7

2 7

(iii) 2x + 1 > 0

 2x > – 1

 x > – 
1

2

–
1

2

–
1

2

A B
><

2 3 4  5–3–2–1 0 1– 

><
2 3 4  5 6 7–2–1 0 1

()

><
0  1 2  3–2 –1 ½

)



x  2 x y

x  2, y

2 xy x  2

x = 2 y- 2

y AB x = 2 AB

AB x < 2

AB- x > 2 AB

x = 2

x  2 xy AB AB

x > 2- AB AB

Y A

BY/

X/ XO

=1 



3 xy- y < 3

xy- y = 3 x- 3

x- AB y = 3

AB y > 3 AB-

y < 3 AB y = 3.

y < 3- AB AB

4 x > y

x = y-

x = y x y-

AB AB

x = y-

AB xy-

x > y x < y

AB 

  x 0     1    2

  y 0     1    2

y

A

x /

y /

O

B

x



5 x + 3y – 2 < 0

x + 3y – 2 = 0 .................. (i)

(i) y = 
2

3

 x

(i) x y

 x 2 – 1 5

 y 0 1 –1

= 1

  x 0     1    2

  y 0     1    2

Y

O

X/ X

A

=1 

B

Y

Y /

A

B

XX/

O



AB AB

(i)

x + 3y – 2 < 0  y < 
2

3

 x

AB y > 
2

3

 x
 AB

y < 
2

3

 x
AB y = 

2

3

 x
.

AB AB 

6 

3x + y > 6

2x + 3y – 12 > 0

3x + y = 6 ......... (i)

2x + 3y – 12 = 0 ......... (ii)

(i) y = 6 – 3x

(i) x y

= 1

x 0 2 1

y 6 0 3
YA

PC

S

D

X/

O Q

X

Y /
B



AB AB (i) 

3x + y > 6  y > 6 – 3x

AB y > 6 – 3x AB AB 

(ii) y = 
12 2

3

 x

(ii) x, y

x 0 6 3

y 4 0 2

CD

CD (ii) 

2x + 3y – 12 > 0  y > 
12 2

3

 x
 CD

Common portion APSQD

SA
 

SD
 

1.

2.

3. (i) (ii)

4.

(i) x > – 2  (ii) x  0 (iii) x > 0  (iv) |x – 1| < 3 (v) 3 < x < 8

5. xy-

(i) x  5 (ii) y < 3 (iii) x  0



(iv) 
x y

3 4
1  (v) 2x – 4y > 5 (vi) x + 2y < 6

(vii) 2x + 3y > 12 (viii) x < y (ix) x + y < 2

6.

(i) 2x + y  12, x + y  7

(ii) 2x + 5y < 10, x < 2

(iii) 2x + 3y  18, x + y  8

(iv) y  5x, y  0

(v) 
x y

2 3
6  ,

x y

2 3
1 

Choices A B

A B

A B

A A

A B

B A

B B

4



A B

B A

2

A, B C

A B

A C

B A

B C

C A

C B

6 

3 

3 × 2 = 6

3 × 3 = 9

Principle m

n

m × n

m

n



p

m × n × p × ........

Permutation

A, B, C

A AB ABC

B BA ACB

C AC BAC

CA BCA

BC CAB

CB CBA

Notation n

r (r  n)
n

rP
n
P

r
P(n, r)

n
rP

n
P

r
P(n, r) n r

3
1P  =3, 

3
2P  =6, 

3
3P = 6.

Factorial notation n 

| n n ! n factorial n

| n n ! = 1 × 2 × 3 × ......... × (n – 1) × n

= n × (n – 1) × (n – 2) × ....... × 3 × 2 × 1

| 5 = 1 × 2 × 3 × 4 × 5

= 5 × 4 × 3 × 2 × 1

| 7 = 1 × 2 × 3 × 4 × 5 × 6 × 7

= 7 × 6 × 5 × 4 × 3 × 2 × 1

| n = n(n – 1)(n – 2) ......3.2.1

= n[(n – 1)(n – 2)......3.2.1]

= n| n – 1

| n = n(n – 1)| n – 2



= n(n – 1)(n – 2)| n – 3 

| 10 = 10 × | 9  = 10 × 9 × | 8  = 10 × 9 × 8 × | 7 

n r (r  n)

n

n r

n r n r 

n 

n n

(n – 1)

(n – 1) (n – 2)

r 

[n – (r – 1)] n – (r – 1) = n – r + 1

r n(n – 1)(n – 2) ....... (n – r + 1)

n

r
P = n n n n r( )( ).....( )   1 2 1

= 
n n n n r n r

n r n r

( )( ).....( )( ).... . .

( )( )..... . .

    

  

1 2 1 321

1 321

= 
n

n r

(i) 
n

r
P = n(n – 1)(n – 2)....... (n – r + 1) r = n

n

nP = n(n – 1)(n – 2)....... 1 = | n

(ii) 
n

r
P = 

n

n r
r = n

n

nP = 
n

0

 | n = 
n

0

 | 0 = 1



1 5

3
P , 7

4
P   

5

3
P = 

5

5 3
= 

5

2
 = 

5 4 3 2 1

2 1
60

   




7

4
P = 

7

7 4
= 

7

3
 = 

7 6 5 4 3

3

   
 = 840

2 ‘EQUATION’ 

‘EQUATION’ 8

8 

8

8
P = | 8

= 8 × 7 × 6 × 5 × 4 × 3 × 2 × 1

= 40320

Permutations with repetition n r (r n)

r 

n n

r

n n

n 

n r 

n r 

n.n.n. ............. (r = nr

= nr

3 6 5

5 5

5

6 5

6 

= 5 × 5 × 5 × 5 × 5 × 5

= 56

= 15625



4 5 4 

4 

4 4 

4 

5 4

= 4 × 4 × 4 × 4 × 4

= 45

= 1024

n 

a, b, c, ......... n 

p a, q b r c n

= x. a p 

x p p

x x. p  

x. p q b r c q

b- q q q

x. p  x. p . q r 

c 

r c r x. p . q . r

n n | n

 x. p . q . r   | n

 x
n

p q r


5 ‘COLLEGE’

= 7

7 2 L 2 E



 = 
7

2 2

= 
7 6 5 4 3

2

   

= 1260

Circular permutations

4

a, b, c, d

abcd, bcda, cdab

4 4 

4 4 

4 | 4

4 = 
4

4
 = | 3 = | 4 – 1

n 

n a
1
, a

2 
....., a

n 
a

1 
a

2
 a

3
 .....

a
n
, a

2 
a

3
 a

4
..... a

n 
a

1
, a

3 
a

4
a

5
...... a

n
a

1
a

2
, ......, a

n
a

1
a

2 
..... a

n – 1
n 

n 

=
n

n
= | n – 1

6 7

= | 7 – 1

= | 6

= 720

d

a

b

c





7 5 4 

= 5 + 4 = 9

9

 = | 9 – 1 = | 8

8 5 4 

5 5 

| 5 – 1 = | 4

| 4 4

5 

4 

4 
5
p

4



= | 4 × 
5
p

4

= | 4 × 
5

5 4

= | 4 × | 5

= 2880

9 6 Neeklace

6 

=
1

2
| 6–1

=
1

2
 × | 5

=
1

2
 × 120

= 60

B
5 B

2

×

B
1

B
4 B

3

×

×

×

×



Restricted Permutations

10 ‘DAUGHTER’ G, T R

G, T R

5 

= | 5 = 120

11 ‘DAUGHTER’ 5 

G, T R

G, T R

5 5P
2

 = 5P
2 

= 20

12 6 8 

6 3 6P
3 

(6 – 3) = 3 (8 – 3) = 5

5P
3 

 8 

= 6P
3
 × 5P

3

= 
16

13

15

2


= 7200

13 ‘TABLE’ 4 

BL

BL 4

3 (T, A, E) 2
3

2
p 2



3 BL

3

= 3 ×
3

2
p

= 18

BL = 3 × | 2 × 
3

2
p  = 36

B L
2

2
p  = | 2

1.  nP
n – 1

= nP
n

nP
r 
= 

n

n r

 nP
n – 1

= 
n

n n ( )1

= 
n

1

= | n

= nP
n

2. nP
r 
= n.n–1P

r–1

nP
r     

=  
n

n r

= 
n n

n r

.

( ) ( )



  

1

1 1




  
n

n

n r
.
( ) ( )

1

1 1




  
n

n

n r
.
( ) ( )

1

1 1

3. n-

nP
5

 : nP
3 

= 2 : 1

n

n

P

P

5

3

2

1


 nP
5

 = 2 × nP
3

 
n

n  5
 = 2 × 

n

n  3




n

n






3

5
2


( )( ) ( )n n n

n

  




3 4 5

5
2

 ( )( )n n   3 4 2 1 n – 3 n – 4

 n – 3 = 2

 n = 5

4. nP
4

 : n+1P
4 

= 5 : 9,  n 

n

n

P

P
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 = 10 × n–1P
2
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1
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3

 n(n + 1) = 10(n – 2)



 n2 + n = 10n – 20

 n2 – 9n + 20 = 0

 (n – 4)(n – 5) = 0

 n = 4  or n = 5

6. 22 × nP
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 = 7 × n+2P
5
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22 × nP
5
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5
7

2 1

3
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22

5

7 2 1

3 4 5n
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( )( )

( )( )

 22(n – 3)(n – 4) = 7(n + 2)(n + 1)

22n2 – 154n + 264 = 7n2 +21n + 14

15n2 – 175n + 250 = 0

 3n2 – 35n + 50 = 0

 (n – 10)(3n – 5) = 0

 n = 10 or n = 
3

5

n n = 
3

5

 n = 10

7. 2nP
n

 = 2n{1.3.5. ......(2n –1)}

2nP
n

 = 
2

2

n

n n

= 
2n

n

= 
2 2 1 2 2 4 3 21n n n

n

( )( )..... . . . 

= 
{ ( )( )..... . }{( )( ).... . }2 2 2 2 4 4 2 2 1 2 3 31n n n n n
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2 1 2 21 2 1 2 3 31n n n n n n

n

{ ( )( )..... . }{( )( )..... . }   

= 
2 135 2 3 2 1n n n n

n

{ . . . .....( )( )} 

= 2n{1. 3. 5. .....(2n – 1)}

8. 0, 1, 2, 3, 4, 5 100 1000

5 

100 1000

6 

0

5 1,

2, 3, 4, 5 5 

5 4 

4

 = 5 × 5 × 4 = 100

 0 5 0

5P
2  0 5 

5P
2 

5 0 

4 × 4 = 16 5 0 

1, 2, 3, 4 4 

4 

4

 5 

= 5P
2
 + 16

= 20 + 16

= 36

100 1000

6 6P
3

0 



5P
2
 0 5 

5P
2

 = 6P
3
 – 5P

2
 = 120 – 20 = 100

5 0 5 0 

5P
2

5 5P
2

0

5 0 4

0 5 4 4

 5 

= 5P
2
 – 4 = 20 – 4 = 16

 5 

= 5P
2
 + 16 = 20 + 16 = 36

9.

4 

26 2 26P
2

4 0 1, 2, 3, ........., 9-

9 

0, 1, 2, 3, ....., 9 10 

10 



= 26P
2 

× 9 × 10 × 10 × 10

= 
26

24
 × 9000

= 26 × 25 × 9000
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10. ‘COMMERCE’ 



O, E, E 

6 C M

 6 = 
6

2 2

O, E, E
3

2

  
6

2 2

3

2
= 540

11. 10 

H

L

H L 9 9P
9

H L 2P
2

 H L

= 9P
2 

× 2P
2

= | 9
 
× | 2

= 2× | 9

10 10P
10

H L

= 10P
10 

– 2 × | 9

= | 10
 
– 2 × | 9

= 10 × | 9
 
– 2 × | 9

= 8 × | 9

= 2903040

12. 2, 3, 5 5 

1 2 3 4 5 

3 2, 3 5 



2 

2 3 

 2 = 3 × 3 = 32

= 3 × 3 × 3 = 33

4 = 34

5 = 35

= 3 + 32 + 33 + 34 + 35 = 363

1.

2.

(i) 5P
3  

(ii) 6P
4  

(iii) 4P
2   

(iv) 5P
0   

(v) 6P
6

(i) 60 (ii) 360 (iii) 12 (iv) 1 (v) 720

3.

(i) nP
r – 1

 = n–1P
r–1 

+ (r – 1) n–1P
r–2

(ii) n–1P
r 
= (n – r). n–1P

r–1

(iii) nP
r 
= (n – r + 1). nP

r–1

(iv) n+1P
r+1 

= (n + 1). nP
r

4. n 

(i) nP
3 

= 120

(ii) n+1P
4 

= 4×nP
3

(iii) nP
5 

= 20 × nP
3

(iv) nP
5 

= 10 × n–1P
4

(i) 6 (ii) 3 (iii) 8 (iv) 10



5. r

(i) 11P
r 
= 110

(ii) 7P
r 
= 840

(iii) 50P
r+2 

: 50P
r–1 

= 720 : 1

(i) 2 (ii) 4 (iii) 41

6. n

(i) nP
3 

: n+2P
3 

= 5 : 12

7

(ii) n+2P
3

 : n+1P
2 

= 5 : 1

3

(iii) 2n+1P
n–1

 : 2n–1P
n 

= 3 : 5

4

7. m+nP
2
 = 56, m–nP

2 
= 12, m n

m = 6, n = 2

8. 3 5 
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9. 5 

20

10. 4 5 4 

625

11. 0, 2, 3, 5, 6, 8

100

12. 2 3 1000 

14

13. 0, 2, 3 1000

81



14. 4 3 4

30

15. 0 9 4000 5000

504

16. 0 9 3000 4000

280

17. 1, 2, 3, 0, 2 20000 

36

18. 0 5 6 

288

19. 0, 1, 2, 3, 4 1000 4000

375

20. 4 5 

(i) 

(ii) 

(i) 120, (ii) 625

21. 8 

10080

22. 5 3 

14400

23. 9 9 

| 8 × | 9



24. 15 12 

15 16

4



25. 16 

14 × | 15

26. VOLUME L M
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27. ENGLISH 

1440

28. ‘EXAMINATION’ 

4989600

29 ‘EXAMINATION’ EXM

45360

30 ‘MATHEMATICS’

120960

31. BANANA 

40

32. Accountancy 3 Management 3 Mathematics 2 Statistics

2 

3456



Combinations

T Combination

A, B, C

A AB ABC

B AC

C BC

AB

BA

Notation

n r (r  n) nC
r n

C
r

C.(n, r)

3C
1 

= 3, 3C
2 

= 3 3C
3
 = 1

A, B, C, D 4 

A AB ABC ABCD

B AC ABD

C AD ACD

D BC BCD

BD

CD

4C
1

 = 4, 4C
2 

= 6, 4C
3
 = 4, 4C

4
 = 1

n r (r n)

n

r n r
n

rC
n

r n r






n r x

nC
r
 = x

x r r rP
r 
= | r

x | r n

r x| r

 nP
r 
= x| r


n

n r = x| r

 x
n

r n r
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n

r n r

1 
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n

r n r r = 0

nC
0
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n

n
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n0 0 1


.
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2
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n

r n r r = n
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n
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n

n n n
 

1

0
1

nC
n
 = nC

0 
= 1

3 
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n

r n r r n – r



nC
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 = 
n

n r n n r  ( )

      = 
n

n r r

            = nC
r

nC
n–r 

= nC
r

 7C
4 

= 7C
3

7C
5 

= 7C
2

nC
r 
= nC

s 
 r = s r + s = n

nC
r 

+ nC
r–1 

= n+1C
r

nC
r 

= nC
r–1

= 
n

r n r

n

r n r


  1 1( )
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r r n r

n
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  1 1 1
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n

r r n r

n

r n r n r 


   1 1 1( )
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n
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n
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8C
5

 + 8C
4

 = 9C
5

9C
6

 + 9C
5

 = 10C
6

1.

(i) nC
1

(ii) nC
2

(iii) nC
3

(i) nC
1

  = 
n

n

n n

n
n

1 1

1

1





 ( | 1  = 1)

(ii) nC
2

 = 
n

n

n n n

n

n n

2 2

1 2

2 2

1
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(iii) nC
3 
= 

n

n

n n n n

n

n n n

3 3

1 2 3
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1 2
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nC
1
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n n
C

n n n
2 3

1

2

1 2

3





 ( )
,

( )( )

n nC
n n n n

C
n n n n n

4 5

1 2 3

4

1 2 3 4

5


  


   ( )( )( )
,

( )( )( )( )

2. 

(i) 9C
4

(ii) 8C
5

(iii) 7C
0

        (iv) 25C
20

(i) 9C
4
 = 

9

4 5

9 8 7 6

4 3 2 1
126

  

  


(ii) 8C
5
 = 

8

5 3

8 7 6

3 2 1
56

 

 


(iii) 7C
0
 = 1     ( nC

0
 = 1)



(iv) 25C
20 

= 
25

20 5

25 24 23 22 21

5 4 3 2 1
53130

   

   


3. n 

(i) nC
n–2

 = 6 (ii) nC
7

 = nC
5

(i) nC
n–2

 = 6


  


n

n n n2 2
6
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n n( )1

2
6

    n n( )1 12 4 3

 n 4 
 n 

(ii) nC
7

 = nC
5

 n = 7 + 5 = 12  ( nC
r
 = nC

s 
 r = s r + s = n

4. 24C
r + 3

 = 24C
2r

, r 

24C
r + 3

 = 24C
2r

 r + 3 = 2r r + 3 + 2r = 24

 r = 3 r = 7

 r 3 7

5. nP
r
 = 72 nC

r
 = 36, n r

nP
r
 = | r   × nC

r

72 = | r   × 36

 | r   = 2 = | 2

 r  = 2

nP
r
 = 72

 nP
2

 = 72


n
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2
72



 n(n – 1) = 72 = 9 × 8   n, n – 1

 n = 9

n = 9 r = 2
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 (n – 4)(n – 5)(n – 6) = 60 = 5 × 4 × 3

 n – 4 = 5 [x – 4, n – 5, n – 6 ]
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5 4

4

5

8






( )n n

 n(n – 4) = 32

 n2 – 4n – 32 = 0



 (n – 8) (n + 4) = 0

 n = 8 n = – 4

n 

 n = 8

8. 

nC
r
 + n – 1C

r – 1
 + n – 1C

r – 2
 = n + 1C

r

L.H.S. = nC
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r – 2
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= nC
r
 + nC

r – 1
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r
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r – 1 
= n + 1C
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= n + 1C
r

= R.H.S.

9. nP
r

nC
r

nP
r 
= nC

r 
× | r | r 

10. 10 6 

6 

10 6 

 = 
10

6

10

6 4

10 9 8 7

4 3 2 1
210C  

  

  


11. 10 6 1

1 9 5 

 9 5

= 9C
5

= 
9

5 4



= 
9 8 7 6

4 3 2 1

  

  

= 126

12. 5 20 3 7 

(i) 

(ii) 
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(i) 5

3 5C
3

20 7 20C
7

 = 5C
3 

× 20C
7

= 
5

3 2

20

7 13


= 
5 4

2

20 19 18 17 16 15 14

7 6 5 4 3 2




     

    

= 775200

(ii) 19 7 

19C
7

 = 5C
3 

× 19C
7

=  
5

3 2

19

7 12


= 
5 4

2

19 18 17 16 15 14 13

7 6 5 4 3 2




     

    

= 503880

(iii) 4 

2 4C
2

 = 4C
2 

× 20C
7

= 
4

2 2

20

7 13
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13. 16 

16 

 = 16C
2 

= 
16 15

2


 = 120

 = 16C
3

= 
16 15 14

3 2 1
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14. 20 5 

(i) (ii) 

20

20C
2

20 5 

5 5C
2

 = 20C
2 

– 5C
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+ 1

= 
20 19

2

5 4

2
1







= 190 – 10 + 1
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(ii) 20

20C
3

20 5 5 

5C
3

5 5

5C
3

 = 20C
3 
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3

= 
20 19 18

3 2 1

5 4 3

3 2 1

 

 


 

 
= 1140 – 10
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A-

A

19 

 = 19C
2

= 
19 18

2



= 171

16. 9 6 6 3 

9 6 9C
6

6

3 6C
3

 = 9C
6 

× 6C
3

= 
9

6 3

6

3 3


= 
9

3 3 3

= 
9 8 7 6 5 4

6 6

    



= 1680

17. 8 5 7 

(i) 

(ii) 2 

(i)

3 4 8C
3 

× 5C
4 

= 280

4 3 8C
4 

× 5C
3 

= 700



5 2 8C
5 

× 5C
2 

= 560

6 1 8C
6 

× 5C
1 

= 140

7 0 8C
7 

× 5C
0 

= 8

 = 280 + 700 + 560 + 140 + 8 = 1688

(ii) 

2 5 8C
2 

× 5C
5 

= 28

3 4 8C
3 

× 5C
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= 280

4 3 8C
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× 5C
3 

= 700

5 2 8C
5 

× 5C
2 

= 560

6 1 8C
6 

× 5C
1 

= 140

= 28 + 280 + 700 + 560 + 140 = 1708

18. X 7 3 4 X

7 4 3 3 

3 X 3 

X 3 

X X 

3 – – 3 4C
3 

× 3C
0 

× 3C
0 

× 4C
3
 = 16

2 1 1 2 4C
2 

× 3C
1 

× 3C
1 

× 4C
2
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1 2 2 1 4C
1 

× 3C
2 

× 3C
2 

× 4C
1
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– 3 3 – 4C
0 
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3 

× 3C
3 

× 4C
0
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6

(ii) 9C
0

(iii) 24C
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(iv) 10C
6 
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5 

+ 9C
4

(i) 210 (ii) 1 (iii) 2024 (iv) 462

3. r 

(i) 2nC
r
 = 2nC

r + 2
(ii) 8C

r
 = 7C

r

(iii) 25C
r + 4

 = 25C
2r – 3

(i) n – 1 (ii) 0 (iii) 7  8

4. n 

(i) nC
3
 = nC

5
(ii) nC

10
 = nC

12

(iii) nC
3
 : n – 1C

3 
= 4 : 3 (iv) nC

3
 : n – 1C

4 
= 8 : 5

(v) 2nC
3
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2 
= 44 : 3 (vi) nC

3
 = 6 × nC

2

(vii) 2nC
3
 : nC

2 
= 44 : 1

(i) 8 (ii) 22 (iii) 12 (iv) 8 (v) 6 (vi) 20 (vii) 17

5. nP
r
 = 336 nC

r
 = 56, n r

8, 3

6. nP
r
 = nP

r + 1
 nC
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 = nC

r – 1
n r

3, 2

7.

(i) nC
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 + 2.nC

r – 1 
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r – 2 
= n + 2C

r

(ii) n – 2C
r
 + 2.n –2C

r – 1 
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r – 2 
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r

8. 40 11 

40C
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9. 10 

1023

10. 12 8 

495

11. 10 6 1 

10 6 

70

12. 5 10 

6 

200

13. 4 5

3 

5

48

14. 6 12 6 

4 

850

15. A B- A 6 B 8 

A 4 

344

16. 30 15 12 3 

11 

6 4 1 

7432425



17. 6 4 6 

209

18. 12 

220

19. 27 

9

20. n 

1

6
1 2n n n( )( ) 

1

2
3n n( )

21. 11 22 

22

2 11 2( )

22. 15 

(i) 

(ii) 

(i) 105 (ii) 455

23. 18 5 i

(ii) 

(i) 144 (ii) 806

24. 3 6 

90

25. 2 10 

252

26.

132 

12



27.

120 

16

28. 7 5 4 3 

L
1
-

L
2 

245

S(n) n = 1, 2 3

S(n) nN

12 + 22 + 32 + ......+ n2 = 
n n n

n n n
( )( )

( )( )( )
 

   
1 2 1

6
1 2 3

n 1, 2 3 n = 1, n

= 2 n = 3 n = 1, 2, 3

nN

n = 4

= 12 + 22 + 32 + 42 = 30

= 
4 5 9

6
3 2 1 36

 
   

n

nN 

Principle of Mathematical induction

n P(n)

(i) P(1) n = 1 P(n)

(ii) n k



P(k)  P(k + 1) n k P(n)

n k + 1 P(n) nN P(n)

(i) P(n) n = 1

(ii) n = k P(n) n = k + 1 P(n)

(i) n = 1 P(n) (ii) n = 1 P(n)

n = 1+1=2 P(n) n = 2 P(n) n = 2 + 1

= 3 nN P(n)

P(n)

(i) n m P(n)

(ii) kN (k > m) P(k)  P(k + 1)

n mN P(n)

1. 

1 + 2 + 3 + ........... + n = 
n n( )1

2
, nN

n = 1 = 1

= 
12

2

.
 = 1

  

 n = 1

n = k (k > 1)

 1 + 2 + 3 + ...... + k = 
k k( )1

2



1 + 2 + 3 + ...... + k + (k + 1) = 
k k

k
( )

( )
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2
1

= ( )k
k
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2
1
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( )( )k k 1 2

2

n = k + 1 n = k

 nN

 1 + 2 + 3 + ...... + n =
n n

n N
( )

,



1

2

2. nN, an – bn a – b

n = 1 an – bn = a – b a – b

n = 1

n = k ak – bk a – b

ak – bk = c (a – b) c ak – bk

a – b 

ak + 1 – bk + 1 = a(ak – bk) + abk – bk + 1

= ac(a – b) + bk (a – b)

= (a – b)(ac + bk)

ak + 1 – bk + 1 a – b n=k+1

n = k 

nN nN

an – bn a – b 

3. 

n 7 | n > 3n

n = 7 | n = | 7 = 5040

3n = 37 = 2187

n = 7



n = k (k > 7)

 | k > 3k

k > 7

 (k+1)| k > (k + 1)3k

 |k+1 > 3.3k [ k > 7  k + 1 > 3]

 |k+1 > 3k + 1

n = k + 1 

n = k 

 n 7

n 7 | n > 3n

1. nN n

n n n( )( ) 1 2 1

6

2.  nN 13 + 23 + 33 + ...... + n3  = 
n n( )L

NM
O
QP

1

2

2

3. n n2

4. n n(n + 1)

5. 1.2 + 2.3 + 3.4 + ..... + n(n + 1) = 
1

3
1 2n n n n N( )( ),  



6. 1 + 4 + 7 + ..... + (3n – 2) = 
1

2
3 1n n( ) , VnN

7. 1 + 2 + 4 + 8 + ...... + 2n–1 = 2n – 1, VnN

8.
1

12

1

2 3

1

3 4

1

1 1. . .
....

( )
,   







n n

n

n
n N

9. nN xn – 1 x – 1

10. nN 9n + 7 8 

11. nN 52n + 3n – 1 9

12. nN 2n > n

13. n  4 | n > 2n

14. nN a2n – b2n a + b 

15. nN 52n – 1 24

a + x, a + b, a
b

x
 ,

2x + 3, x2 + 7x

Binomial theorem

Binomial theorem for positive integral index

n a x

(a + x)n = n n n n n n n xC a C a x C a x C a x0 1
1

2
2 2

3
3 3    

   .... .....n
r

n r r n
n

nC a x C x  .......... (1)

n = 1 (1) = (a + x)1 = a + x = 1C
0
a1 + 1C

1
x1 = a + x

 n = 1 (1)

n m



(a + x)m = m m m m m m m m m
r

m r r m
m

mC a C a x C a x C a x C a x C x0 1
1

2
2 2

3
3 3         .... ...

(a + x)

(a + x)m + 1 =

(a + x).
m m m m m m m m m

r
m r r m

m
mC a C a x C a x C a x C a x C x0 1

1
2

2 2
3

3 3         .... ...

= m m m m m m m mC a C C a x C C a x0
1

0 1 1 2
1 2    ( ) ( )

      


  ( ) ... ( ) ...m m m m
r

m
r

m r r m
m
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2 3

1
1 1

m m m
m

m
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1
0

1
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m
r

m
r

m
rC C C

 1
1

 m m mC C C0 1
1

1  

m m mC C C1 2
1

2  

 (a + x)m +1 = m m m m m mC a C a x C a x     1
0

1 1
1

1
2

1 2

         


m m m
r

m r r m
m

mC a x C a x C x1
3

2 3 1 1 1
1

1..... ...

n = m n = m + 1

nN

 nN, 

(a + x)n = n n n n n n n x n
r

n r r n
n

nC a C a x C a x C a x C a x C x0 1
1

2
2 2

3
3 3         .... ...

1. (a + x)n (n + 1) n 

2. (a + x)n a x n 

3. a n

x 

n

(a + x)n 



(a + x)n (r + 1) nC
r
an–rxr nC

r

(r + 1) [(n + 1) – r] (n – r + 1)

(r + 1)

(n – r + 1)

nC
n – r

an – (n – r)xn – r

nC
n – r

arxn – r

nC
n – r

nC
r 

nC
n – r

(a + x)n nC
0
, nC

1
, nC

2
, ...., nC

n
n 

n = 0 0C
0
 = 1

n = 1 1C
0
 = 1, 1C

1
 = 1

n = 2 2C
0
 = 1, 2C

1
 = 2, 2C

2
 = 1

n = 3 3C
0
 = 1, 3C

1
 = 3, 3C

2
 = 3, 3C

3
 = 1

n = 4 4C
0
 = 1, 4C

1
 = 4, 4C

2
 = 6, 4C

3
 = 4, 4C

4
 = 1

n = 5 5C
0
 = 1, 5C

1
 = 5, 5C

2
 = 10, 5C

3
 = 10, 5C

4
 = 5, 5C

5
 = 1  

Pascal’s triangle

1

1    1

1     2    1

1     3     3    1

1     4    6    4     1

1     5    10   10    5    1

------------------------------------------

--------------------------------------------------



n 

1 

n 

n = 0, 1, 2, 

(a + x)n 

n n = 2m (a + x)n 2m + 1

(m + 1) 

nC
m
an – mxm = 

n
n

n
n n

C a x

2

2 2


= 
n

n

n n

C a x

2

2 2

n n = 2m + 1 (a + x)n 2m + 2

(m + 1) (m + 2)

nC
m
an – mxm nC

m + 1
an –(m + 1)xm + 1

n
n

n
n n

C a x


 

1

2

1

2

1

2 n
n

n
n n

C a x


 

1

2

1

2

1

2

n
n

n n

C a x

 

1

2

1

2

1

2 n
n

n n

C a x

 

1

2

1

2

1

2

(a + x)n 

(a + x)n t
1

t
2

t
3

t
1 

= nC
0
an = nC

0
an – 0x0

t
2 

= nC
1
an – 1x = nC

1
an – 1x1

t
3 

= nC
2
an – 2x2

............................

............................

t
r + 1 

= nC
r
an – rxr



(r + 1)
 

t
r + 1

r = 0, 1, 2,..., n

(r + 1) t
r + 1 

= nC
r
an – rxr (a + x)n General term

(a + x)n = nC
0
an + nC

1
an – 1x + nC

2
an – 2x2 + nC

3
ax – 3x3 + ..... + nC

r
an – rxr + ....... + nC

n
xn

(i) x (– x)

(a – x)n = nC
0
an – nC

1
an – 1x + nC

2
an – 2x2 – nC

3
ax – 3x3 + ..... + (–1)r nC

r
an – rxr + ....... +

(–1)n nC
n
xn

(ii) a = 1

(1 + x)n = nC
0

 + nC
1
x + nC

2
x2 + nC

3
x3 + ..... + nC

r
xr + ....... + nC

n
xn

(iii) a = 1 x (– x)

(1 – x)n = nC
0

 – nC
1
x + nC

2
x2 – nC

3
x3 + ..... + (– 1)r nC

r
xr + ....... + (– 1)n nC

n
xn

1. (2 + x)7

(2 + x)7 = 7C
0
.27 + 7C

1
26x + 7C

2
25x2 + 7C

4
24x3 + 7C

3
23x4 + 7C

5
22x5 + 7C

6
2x6 + 7C

7
x7

= 27 + 7 × 26x + 21 × 25x2 + 35 × 24x3 + 35 × 23x4 + 21 × 22x5 + 7×2x6+x7

= 128 + 448x + 672x2 + 560x3 + 280x4 + 84x5 + 14x6 + x7

2. 1035

1035 = (100 + 3)5

= 1005 + 5C
1

 1004 × 3 + 5C
2

 1003 × 32 + 5C
3

 1002 × 33 + 5C
4
.100 × 34 + 5C

5
.35

= 1010 + 5 × 108 × 3 + 10 × 106 × 9 + 10 × 104 × 27 + 5 × 102 × 81 + 243

= 1010 + 15 × 108 + 90 × 106 + 270 × 104 + 405 × 102 + 243

= 11, 59, 27, 40, 743

3. 2
2

7

a
x


F
HG

I
KJ



2
2

7

a
x


F
HG

I
KJ = (2a)7 – 7C

1
(2a)6

x

2

F
HG

I
KJ  + 7C

2
 (2a)5 

x

2

2
F
HG

I
KJ

– 7C
3
 (2a)4 

x

2

3
F
HG

I
KJ + 7C

4
 (2a)3

x

2

4
F
HG

I
KJ – 7C

5
(2a)2

x

2

5
F
HG

I
KJ + 7C

6
(2a)

x

2

6
F
HG

I
KJ

– 7C
7

x

2

7
F
HG

I
KJ

= 128a7 – 7 × 25a6x + 21 × 23a5x2 – 35 × 2a4x3

   + 35a3  

x
a

x
a

x x4
2

5

3

6

5

7

72
21

2
7

2 2
  

=  128 224 168 70
35

2

7 6 5 2 4 3 3 4a a x a x a x a x      
21

8

7

32 128

2 5 6
7

a x x
x

4. x
x

2

10
2


F
HG

I
KJ 8

8 = t
7 + 1

= 10C
7
(x2)10 – 7 

F
HG

I
KJ

2
7

x

= 120x6 
F
HG

I
KJ

128
7x

= 
15360

x

5. x
x


F
HG

I
KJ

1
2

11

x5

t
r + 1

= 
11 11

2

1
C x

x
r

r

r

 
F
HG

I
KJ

= ( ) 1
111 11

2

r
r

r

r
C x

x

= ( ) 1
11 11 3r

r
rC x

x5



11 – 3r = 5

 r = 2

 x5 = t
2 + 1

 x5 = (– 1)2 11C
2

= 
11 10

2



= 55

6. (x – x2)10 x16

t
r + 1

= 10 10 2C x xr
r r ( )

= ( )  1
10 10 2r

r
r rC x

= ( ) 1
10 10r

r
rC x

x16 10 + r = 16 x = 6

 x16 = (– 1)6 10C
6

= 
10

6 4

= 
10 9 8 7

4 3 2

  

 

= 210

7. ( ) ( )3 5 3 55 5  

( )3 5 5 = 35 + 5C
1
34

( )5 + 5C
2
 + 33 ( )5 2

+ 5C
3
32 ( )5 3

 + 5C
4
3 ( )5 4

+ ( )5 5

( )3 5 5 = 35 – 5C
1
34

( )5 + 5C
2
33 ( )5 2

– 5C
3
32 ( )5 3

 + 5C
4
3 ( )5 4

– ( )5 5

 ( ) ( )3 5 3 55 5   = 2 3 3 5 3 55 5
2

3 2 5
4

4 C C( ) ( )



= 2[243 + 10 × 27 × 5 + 5 × 3 × 25]

= 2[243 + 1350 + 375]

= 3936

8. 2
1

3

2

8

x
x


F
HG

I
KJ x4

t
r + 1

= 
8 2 82

1

3
C x

x
r

r

r

( )  F
HG

I
KJ

= 
8 8 16 22

1

3
C x

x
r

r r

r r

 

= 
8

8
16 32

3
C xr

r

r

r




x4 16 – 3r = 4 x = 4

 x4 = t
4 + 1

= 
8

4

8 4

4

42

3
C x



= 70
16

81

4 x

= 
1120

81

4x

9. 
x

x

3

2

10

2

2


F

HG
I

KJ
x 

t
r + 1

= 
10

3
10

22

2
C

x

x
r

r rF

HG
I

KJ


F
HG

I
KJ



= 
10

30 3

10 22
1

2
C

x

x
r

r

r

r
r

r



 ( )



= ( )   1 2
10 10 30 5r

r
r r rC x

= ( )  1 2
10 2 10 30 5r

r
r rC x

x 30 – 5r = 0 r = 6

 x = ( )  1 2610

6
2 6 10C

= 10C
6
22

= 210 × 4

= 840

10. x
x


F
HG

I
KJ

1
10

10 + 1 = 11

 = 6

= t
6

= t
5 + 1

= 
10

5
10 5

5
1

C x
x

 
F
HG

I
KJ

= – 10C
5

11. 
x

x

3

2

9

2

2


F

HG
I

KJ

9 + 1 = 10 

7 

 = t
7

= t
6+1

= 
9

6

3
9 6

2

6

2

2
C

x

x

F

HG
I

KJ
F
HG

I
KJ





= 
9

6

9

3

6

122

2
C

x

x
.

= 84 2
13

3


x

= 
672

3x

12. (a + b)10 (4r + 5) (2r + 1)

r

t C a br r
r r

4 5
10

4 4
10 4 4 4 4

 
  

t C a br r
r r

2 1
10

2
10 2 2




10
4 4

10
2C Cr r 

4r  + 4 = 2r 4r  + 4 + 2r = 10

 r  = – 2 r = 1

r = – 2 r = – 2 4r  + 5 = – 3 

r = 1



1.

(i) (3x + 5y)11   (ii) 2
2

7

x
x


F
HG

I
KJ

(iii) (1 + 2x + x2)8  (iv) 
x

a

a

x


F
HG

I
KJ

25

(i) 12  (ii) 8  (iii) 17  (iv) 26

2.

(i) (1 + x)6 (ii) 2
1
5

7

x
x


F
HG

I
KJ (iii) x

x

2

2

8
1

F
H

I
K

(iv) 
2

3

3

2

6
x

x


F
HG

I
KJ (v) (x + y)10 + (x – y)10 (vi) (2x + 3y)5

(i) 1 + 6x + 15x2 + 20x3  + 15x4 + 6x5 + x6

(ii) 128 448
672 560 280 84 14 17

5 11 17 23 29 35
x x

x x x x x x
      

(iii) x x x x
x x x x

16 12 8 4

4 8 12 16
8 28 56 70

56 28 8 1
       

(iv) 
64

729

32

27

20

3
20

135

4

243

8

729

64

6 4 2

2 4 6

x x x

x x x
     

(v) 2x10 + 90x8y2 + 420x6y4 + 420x4y6  + 90x2y8 + 2y10

(vi) 32x5 + 240x4y + 720x3y2 + 1080x2y3 + 810xy4 + 243y5

3.

(i) 96 (ii) 115 (iii) 1017 (iv) 1034 (v) 986 (vi) 995



(i) 531441 (ii) 161051 (iii) 107213535210701

(iv) 112550881 (v) 885842380864  (vi) 9509900499

4. 2
3

12

x
x


F
HG

I
KJ 6

24634368x2

5. 1
1

17


F
HG

I
KJx

8

17
7 7

1
C

x

6. 1
3
2

10


F
HG

I
KJx

6

 10
5 10

243
C

x

7. x
x

n


F
HG

I
KJ

1
r 

( ) 


 1 1
1

2 2r n
r

n rC x

8. x
x

n


F
HG

I
KJ

1
2

n 

2

1 1

2n

n n
x

 .

9. (2x – x2)10 x15 

– 8064

10. x
x


F
HG

I
KJ

1
2

8
1

x

– 56



11. 2
1
2

8

x
x


F
HG

I
KJ x2 

1792

12. x
a

x
F

H
I
K

10

x4 

120a3x4

13. (x2 – 3x)12 x18

673596x18

14. a
a

2

2

13
1


F
HG

I
KJ a–10

– 715a–10

15. (x – 2y)15 y7 

15

7 8
27 8 7

.
x y

16.

(i) x
x


F
HG

I
KJ

1
12

(ii) x
x


F
HG

I
KJ

1
9

(iii) 
x

a

a

x


F
HG

I
KJ

10

(iv) (a + x)21 (v) x
x

3

2

7
1


F
HG

I
KJ (vi) (2y + 3x)8

(i) 924 (ii) 126x, 
126

x
(iii) 252

(iv) 352716a11x10, 352716a10x11 (v) 35x6, 35x

(vi) 90720x4y4

17. x

(i) x
x

2

12
1


F
HG

I
KJ (ii) 3

1

3

2
9

x
x

F
H

I
K



(iii) 
x

x3

3

2
2

10


F

H
G

I

K
J  (iv) x

x

m


F
HG

I
KJ

1
2

(v) 
4

3

3

2

2
9

x

x


F

HG
I

KJ

(i) 495 (ii) 
28

9
(iii) 

5

12

(iv) ( )
( )

1
2

2

m m

m
(v) 2268

18. x
x


F
HG

I
KJ

1
12

495
4x

19. (a + x)n 4 13 n 

15

20. x
k

x


F
HG

I
KJ2

10

405 k 

 3

21. (x + 1)41 (2r + 2) (4r – 1) r 

7

22. (1 – x )44 21 22 x


7

8

23. a
x


F
HG

I
KJ3

9

 x2 x3 a

7

9

24. (x + y)11 x6y5

462

25. (1 + x)m + n xm xn m, nN.

26. (x + x2)8 

28x14, 8x15, x16

* * *



3.3 Matrix

3.3.1 Introduction

column

raw

10kg

5 kg 3kg 7kg 4kg 5kg 

10 5 3   

7 4 5   
  

10 7 
5 4 

3 5 

 

Ma-

trix

 

 



3.3.2 m n m n 

m × n order m by n

matrix A, B, C...

elements

matrix

over real numbers

A = 





4 6

0 2
1 8

 3 × 2

B = 
8 7 1
2 3 5


 2 × 3

C = 

0 1 4
3 9 10

3 5 2


 3 × 3

3.3.3 m × n 

m × n m n

a a a a

a a a a

a a a a

a a a a

n

n

n

m m m mn

11 12 13 1

21 22 23 2

31 32 33 3

1 2 3

........

........

........

................................

................................

m × n A = aij
m n

d i
 1  i m

1  j n



(i) a
ij

i- j-

(ii)

A = 

5 6 3
4 0 8

9 7 1
6 2 5



 
 

4 × 3 4 × 3= 12

a
11

 = 5 a
12

 = 6 a
13

 = – 3

a
31

 = 4 a
22

 = 0 a
23

 =   8

a
31

 = –9 a
32

 = 7 a
33

 = – 1

a
41

 = –6 a
42

 = 2 a
43

 = – 5

(Worked out Example) 

1 A, B, C

A 30 24

B 26 34

C 28 25

3 × 2

3 × 2

P = 

30 24
26 34
28 25

L

N
M
M

O

Q
P
P

25.



2 12

m × n

mn. 12 

12 

(1, 12), (12, 1), (2, 6), (6, 2),

(3, 4), (4, 3)

1 × 12, 12 × 1, 2 × 6, 6 × 2, 3 × 4 4 × 3

3 A 2 × 3 a iij j
 1

2
22( )

A 2 × 3

A = 
a a a
a a a

11 12 13

21 22 23

L
NM

O
QP

a i jij  
1

2
22( ) i = 1, 2

j = 1, 2, 3

 a11
21

2
1 2

1

2
   ( ) ,   a12

21

2
1 4

3

2
   ( ) ,

a13
21

2
1 6

5

2
   ( ) ,

a21
21

2
2 2 1  ( ) ,  a22

21

2
2 4 0  ( ) ,

a23
21

2
2 6 1   ( )

 A

A = 

  



L

N

M
M
M
M

O

Q

P
P
P
P

1

2

3

2

5

2

1 0 1



(Different types of Matrices) 

(i) Raw Matrix

A = [5 – 6 2 7] 1 × 4

A = aij
n1

1 × n 

(ii) Column Matrix

B = 

2
0

5
8

4 1



L

N

M
M
M

O

Q

P
P
P



4 × 1

B = bij
m1

m × 1

Square Matrix

m × n m =

n n

7 3
1 2

L
NM

O
QP

6 1 8
0 5 2

4 3 7


 

L

N
M
M

O

Q
P
P

2 3

[a
ij
] n a

11
, a

22
, .... a

nn

diagonal elements

A = 





L

N
M
M

O

Q
P
P

3 0 6
7 1 2
8 4 9

– 3, 1, – 9



(iv) Null or Zero Matrix

0 0 0
0 0 0

0 0
0 0

F
H

I
K

F
H

I
K

(i) 0 0 

(ii)

(v) Diagonal Matrix

A = (a
ij
)

n×n

a
ij 

= 0, i  j

 0 , i = j

A = [7]

B = 
3 0
0 5

L
NM

O
QP

B = 

1 0 0
0 6 0
0 0 7


L

N
M
M

O

Q
P
P

1, 2 3 

(vi) Scalar Matrix A = (a
ij
)

n×n

a
ij 

= 0, i  j

= k, i = j k 

k 

A = [4]

B =  
3 0
0 3

L
NM

O
QP



C = 






L

N
M
M

O

Q
P
P

8 0 0
0 8 0
0 0 8

1, 2 3

(vii) Unit or Identity Matrix

A = (a
ij
)

n×n

a
ij
 = 1, i = j

= 0 i  j

1 

I n I
n

I
2
 = 

0 0
0 1

F
H

I
K I

3
 = 

1 0 0
0 1 0
0 0 1

F

H
G

I

K
J

2 3 

(i) I
n

I I
 

(ii)

(iii)

(viii) Triangular Matrix

A =
 

a a a

a a

a

11 12 13

22 23

33

0

0 0

L

N

M
M
M
M

O

Q

P
P
P
P



B = 

b

b b

b b b

11

21 22

31 32 33

0 0

0

L

N

M
M
M
M

O

Q

P
P
P
P

Singular and Non-singular Matrix

A |A| = 0

|A|  0 A-

A = 
3 6
2 4




L
NM

O
QP

|A| = 
3 6
2 4




L
NM

O
QP  = – 12 + 12 = 0

|B| = 
5 3
1 6
L
NM

O
QP

|B| = 
5 3
1 6
L
NM

O
QP  = – 30 – 3 = – 33  0

3.3.6 Equality of matrices A B

(i) 

(ii) A = B

A = 

5 6
1 2

3 4

L

N
M
M

O

Q
P
P   B = 

6 5
1 2

8 4

L

N
M
M

O

Q
P
P  

C = 
6 5
1 2
L
NM

O
QP

A  B

A  C



a b
c d5 4

2 6F
H

I
K  F

H
I
K

a = – 2, b = 6, c = 5, d = 4

4 

x z y
a

b

  
 

 

L

N
M
M

O

Q
P
P

3 2 7 3 1
8 2 0

4 17 0

= 

0 3 11
8 5 2 4

2 5 17 0


 

 

L

N
M
M

O

Q
P
P

c
b

 

a, b, c, x, y z

x + z = 0,  2z – 7 = 3,  3y + 1 = – 11

a – 2 = 5,  2c – 4 = 0  b + 4 = 2b + 5

x = – 3,   z = 5,   y = – 4

a = 7,     c = 2,   b = – 1

3.3.7 Addition of Matrices

A B A
5 3 2 3  4 3

B 3 4 3 

2 2 1 

A B A B

5 3 3 2

3 4 4 2

2 3 3 1

  



A B

A (5 + 3); B(3 + 2)

A(3 + 4); B(4 + 2)

A(2 + 3); B(3 + 1)

A B

5 + 3   3 + 2

3 + 4   4 + 2

2 + 3   3 + 1

A = [a
ij
] B = [b

ij
] m × n

A + B

A + B = [a
ij 

+ b
ij
] m × n

5

A = 

L

N
M
M

O

Q
P
P

5 7
4 2
6 0

B = 

6 1
2 5
3 1

L

N
M
M

O

Q
P
P   

A + B 

A B 3 × 2 A + B

A + B = 

   
 
 

L

N
M
M

O

Q
P
P


L

N
M
M

O

Q
P
P

5 6 7 1
4 2 2 5
6 3 0 1

1 6
6 7
9 1

( )

A B A + B

 



A = 
5 6
2 0

L
NM

O
QP B = 

2 4 1
6 2 3

L
NM

O
QP

2 × 2 2 × 3 A + B

3.3.8 

A B

A  B

2 × 3  2 × 2

2 × 4  2 × 2

2 × 3  2 × 1

6 4
8 4
6 2

L

N
M
M

O

Q
P
P



2 

A = [a
ij
] m × n k

A k kA-

A k

kA

A 

6 A = 
4 3 9
2 0 1

L
NM

O
QP

3A 

    A = 
4 3 9
2 0 1

L
NM

O
QP

 3A = 
12 9 27
6 0 3

L
NM

O
QP

 



3.3.9 A – A 

– A = (– 1)A

A +, –

– A.

A = 
5 2

3 4
L
NM

O
QP

– A = (– 1)A

= (– 1)
5 2

3 4
L
NM

O
QP

= 
 


L
NM

O
QP

5 2
3 4

3.3.10 Subtraction of Matrices A = [a
ij
] B = [b

ij
]

m × n A – B

A – B = [a
ij
 – b

ij
] m × n

A – B = A + (–1)B A – B A –B

6    A = 
5 4 2
1 6 0
L
NM

O
QP

B = 
 L

NM
O
QP

3 6 4
5 2 3

3A – 2B

A = 
5 4 2
1 6 0
L
NM

O
QP

B = 
 L

NM
O
QP

3 6 4
5 2 3

 3A – 2B

= 3
5 4 2
1 6 0
L
NM

O
QP  – 2

 L
NM

O
QP

3 6 4
5 2 3



= 
15 12 6

3 18 0
L
NM

O
QP  – 

 L
NM

O
QP

6 12 8
10 4 6

= 
15 6 12 12 6 8
3 10 18 4 0 6

    
  

L
NM

O
QP

( ) ( )

= 
21 0 14

7 14 16 
L
NM

O
QP

7 A = 

8 0
4 2
5 3


L

N
M
M

O

Q
P
P B = 

3 3
5 1

6 2





L

N
M
M

O

Q
P
P

X 2A + 3X – 4B = 0

2A + 3X – 4B = 0

 2X = 4B – 2A

 X = 
1

3
(4B – 2A) ....... (1)

4B – 2A

= 

12 12
20 4

24 8

16 0
8 4
10 6

4 12
12 8

34 2





L

N
M
M

O

Q
P
P

 
L

N
M
M

O

Q
P
P


 



L

N
M
M

O

Q
P
P

 (1) 

    X = 
1

3
(4B – 2A)

= 
1

3

 



L

N
M
M

O

Q
P
P


 



L

N
M
M

O

Q
P
P

4 12
12 8

34 2

4 3 4
4 8 3

34 3 2 3

/
/

/ /

8 A, B, C

2008 2009 

2008

A B C

2,000 8,000 10,000

20,000 4,000 6,000



2009

A B C

1,500 6,500 8,000

14,000 1,500 6,000

(i) 2008 2009

(ii) 2008 2009 

(iii) 2008 30%

P Q 2008 2009 

A B C

 P = 2,000 8,000 10,000

20,000 4,000 6,000

A B C

 Q = 1,500 6,500 8,000

14,000 1,500 6,000

 (i) 2008 2009 P + Q

A B C

          = 3,500 14,500 18,000

34,000 5,500 12,000

(ii) 2008 2009  = P – Q

A B C

          = 500 1,500 2,000

6,000 2,500 0

(ii) 2008 

    = 30% of P

A B C

    = 0.3 2,000 8,000 10,000

20,000 4,000 6,000

 

 

 

 

 



A  B   C

           = 600 2,400 3,000

6,000 1,200 1,800

2008 A, B, C Rs.

600, Rs. 2,400, Rs. 3,000 Rs. 6,000, Rs. 1,200, Rs. 1,800

3.1.12 Multiplication of matrices

16 55 3 8 

6 12 

(6 × 3 + 55 × 8) = 458 (6 × 6 + 55 × 12) = 696

3 8 6 3×6+8×55

6 12 55 6×6+12×55

=  458

     696 

 5  50

3 8 5 3×6+8×50

6 12 50 6×5+12×50

=  415

     630 

 

   

 

   

 



3 8  6    5   3×6+8×55 3×5+8×50

                       =

6 12 55  50 6×6+12×55 6×5+12×50

   = 458 415 

 696  630 

A B A B

AB A

B

A B A

B 

A = [a
ij
] B = [b

jk
] m × n n × p

AB = c  m × p C = [c
ik
]

AB i- k-

A i- = [a
i1   

a
i2

 ......... a
in
]

B k-

b k
b k

b kn

1

2

....

L

N

M
M
M

O

Q

P
P
P

AB = C i-

k- C
ik

C
ik

= a
i1
b

1k 
+ a

i2
+ a

i3
b

3k 
+ .... + a

in
b

nk

= a bij jk

j

n




1

  

 

 



A = aij
m n

B = bjk
n p

AB = c jk
m p

C a bik ij jk

j

k





1

A = 
2 3
5 6

2 2

L
NM

O
QP 

B = 
1 6 5
4 7 2

2 3

L
NM

O
QP 

AB 2×3

BA B  A

AB = 
2 3

5 6

1 6 5

4 7 2
L
NM

O
QP

L
NM

O
QP 2×3

AB 

= 2 3 1 6 5

5 6 4 7 2

  
  

    2×1+3×4      2×6+3×7      2×5+3×2

        –  –   –

AB-

= 2 3 1 6 5

5 6 4 7 2

  
  

   =     5×1+6×4      2×6+3×7      5×5+6×2

        –  –   –

  

 

  

 



= 
18 33 16
29 72 37

L
NM

O
QP

(i) A B AB BA

A B m × n k × l AB BA

n = k m = l

A B AB BA

(ii) AB BA AB

BA

9 A = 
5 6

1 2
L
NM

O
QP B = 

3 4
1 6
L
NM

O
QP AB BA  AB 

BA

A = 
5 6

1 2
L
NM

O
QP A = 

3 4
1 6
L
NM

O
QP

AB BA AB BA 2 × 2

AB = 
5 6

1 2
3 4
1 6

L
NM

O
QP 

L
NM

O
QP

= 
15 6 20 36

3 2 4 12
21 16

1 16
 

   
L
NM

O
QP

 
 

L
NM

O
QP

BA =
3 4
1 6

5 6
1 2

L
NM

O
QP 

L
NM

O
QP

=
15 4 18 8
5 6 6 12

 
 

L
NM

O
QP

= 
11 26
11 6
L
NM

O
QP

AB  BA



(i) AB BA AB  BA

(ii) AB = BA

A = 
1 0
0 2

L
NM

O
QP  B = 

3 0
0 4

L
NM

O
QP

AB = 
1 0
0 2

3 0
0 4

L
NM

O
QP

L
NM

O
QP

= 
3 0 0 0
0 0 0 8

3 0
0 8

 
 

L
NM

O
QP

 L
NM

O
QP

BA = 
3 0
0 4

1 0
0 2

L
NM

O
QP

 L
NM

O
QP

= 
3 0 0 0
0 0 0 8

3 0
0 8

 
 

L
NM

O
QP

 L
NM

O
QP

AB = BA

(iii) 

A = 
0
0 0 0

a
b

B
c dL

NM
O
QP

 L
NM

O
QP

AB = 
0
0 0 0

a
b

c dL
NM

O
QP
L
NM

O
QP

= 
0 0
0 0

L
NM

O
QP

ab = 0  a = 0 b = 0

A B AB = 0 A = 0 B = 0

3.1.13 (Properties of Matrix Multiplication)

1. Associaive Law A, B C

(AB) C = A(BC) 

2. Distributive Law A, B C

(i) (A + B)C = AC + BC

(ii) A(B + C) = AB + AC



3. The existence of a multiplicative Identity

A
AI = IA = A

3.1.14 (Transpose of a Matrix)

A m × n A
A A/ AT

A/ n × m

A = aij
m n

d i


A/ = bij
n n

d i


b aij ji

A = 
2 6 4
0 1 7

2 3

F
H

I
K



A/ = 

2 0
6 1

4 7
3 2


F

H
G

I

K
J



(Properties of Transpose of a Matrix)

(i) (A/) = A

(ii) (A + B)/ = A/ + B/

(iii) (AB)/ = B/A/

(iv) k (kA)/ = kA/

Orthogonal Matrix

A AA/ = A/A = I I A 

3.1.15 (Symmetric Matrix)

A A = A/

á¿î ÂËßÁ A = (a
ij
)

n×n
i, j

a
ij
 = a

ji

/



A = 

a h g

h b fa

g f c

a a

a
a

12 13

21

32

23

L

N

M
M
M
M
M

O

Q

P
P
P
P
P

10 A = 
1 2 3
4 0 5

F
H

I
K

B = 

3 4
1 6

2 2





F

H
G

I

K
J

C = 
5 1
3 0

F
H

I
K

A(BC) = (AB)C

A = 

1 2 3

4 0 5

F

H
G

I

K
J

B = 

3 4

1 6

2 2





F

H

G
G
G

I

K

J
J
J

C = 

5 1

3 0

F

H
G

I

K
J

BC = 

3 4
1 6

2 2

5 1

3 0





F

H
G

I

K
J

F

H
G

I

K
J

= 

15 12 3 0
5 18 1 0
10 6 2 0

3 3
23 1

4 2

  
  

  

F

H
G

I

K
J 






F

H
G

I

K
J

 = A(BC)

= 
1 2 3
4 0 5

3 3
23 1

4 2

F
H

I
K






F

H
G

I

K
J



= 
3 46 12 3 2 6
12 0 20 12 0 10

    
    

F
H

I
K

= 
37 1

8 2 
F
H

I
K

AB = 
1 2 3
4 0 5

3 4
1 6

2 2

F
H

I
K





F

H
G

I

K
J

= 

3 2 6 4 12 6

12 0 10 16 0 10

    

   

F

H
G

I

K
J

= 





F

H
G

I

K
J

1 14

2 6

= (AB)C = 





F

H
G

I

K
J

F

H
G

I

K
J

1 14

2 6

5 1

3 0

  = 

  

  

F

H
G

I

K
J 

 

F

H
G

I

K
J

5 42 1 0

10 18 2 0

37 1

8 2

 A(BC) = (AB)C   

11 A = 

1 2 3
1 2 3

1 2 3  

F

H
G

I

K
J

A2 = 0

A A2 A2

A.A

A2 = A.A

= 

1 2 3
1 2 3

1 2 3

1 2 3
1 2 3

1 2 3  

F

H
G

I

K
J

  

F

H
G

I

K
J

= 

1 2 3 2 4 6 3 6 9
1 2 3 2 4 6 3 6 9

1 2 3 2 4 6 3 6 9

     
     

        

F

H
G

I

K
J



= 

0 0 0
0 0 0
0 0 0

0
F

H
G

I

K
J 

 A2 = 0    

12 A = 

1 2 1
1 0 3

2 1 1




F

H
G

I

K
J

A3 – 2A2 + 4A – 18I = 0

A = 

1 2 1
1 0 3

2 1 1




F

H
G

I

K
J

 A2 = A.A = 

1 2 1
1 0 3

2 1 1

1 2 1
1 0 3

2 1 1




F

H
G

I

K
J 



F

H
G

I

K
J

= 

1 2 2 2 0 1 1 6 1
1 0 6 2 0 3 1 0 3

2 1 2 4 0 1 2 3 1

     
        

     

F

H
G

I

K
J

= 

1 1 8
5 5 2
5 3 0


F

H
G

I

K
J

A3 = A2.A = 

1 1 8
5 5 2
5 3 0

1 2 1
1 0 3

2 1 1


F

H
G

I

K
J 



F

H
G

I

K
J

= 

1 1 16 2 0 8 1 3 8
5 5 4 10 0 2 5 15 2
5 3 0 10 0 0 5 9 0

     
     
     

F

H
G

I

K
J

= 

16 6 12
14 8 8
2 10 14




F

H
G

I

K
J

 = A3 – 2A2 + 4A – 18I

= 

16 6 12

14 8 8

2 10 14

2

1 1 8

5 5 2

5 3 0

4

1 2 1

1 0 3

2 1 1

18

1 0 0

0 1 0

0 0 1




F

H
GG

I

K
JJ  

F

H
GG

I

K
JJ  



F

H
GG

I

K
JJ 

F

H
GG

I

K
JJ



= 

16 2 4 18 6 2 8 0 12 16 4 0
14 10 4 0 8 10 0 18 8 4 12 0
2 10 8 0 10 6 4 0 14 0 4 18

         
         

        

F

H
G

I

K
J

= 

0 0 0
0 0 0
0 0 0

F

H
G

I

K
J

= 0 

13 X Y 3 5 6 2

2 3 

50gm 40gm 35gm

60gm 45gm 25gm

F = 

= x y

3 2

5 2

6 3

R =

= 50 40 35

60 45 25

 = RF

=

50 40 35

60 45 25

3 2
5 2
6 3

L

N
M
M

O

Q
P
P

L

N
M
M

O

Q
P
P

= 

150 200 210 100 80 105

180 225 150 120 90 75

   

   

L

N
M
M

O

Q
P
P

 

 



= 

x y
560 285
555 285

L

N
M
M

O

Q
P
P

   

 x 

= 560gm, = 555gm

y 

= 285gm, = 285gm

FR RF FR 3 × 3 RF 

2×2

x y RF

RF 2 × 2 = 4



(Summary)

m n m × n 

[a
ij
]

m×1

[a
ij
]

1×n 

m × n m = n

A = [a
ij
]

n×n 
i  j a

ij
 = 0

A = [a
ij
]

n×n 
i  j a

ij
 = 0 i = j a

ij

= k k 

A = [a
ij
]

n×n
i  j a

ij
 = 0 i = j a

ij
 = 1

A = [a
ij
]

m×n 
i, j a

ij
 = 0

A = [a
ij
]

m×n
B = [b

ij
]

m×n
i, j a

ij
 = b

ij

kA = k[a
ij
]

m×n 
= [k(a

ij
)]

m×n

A + B = B + A

A – B = A + (– 1)B

A = [a
ij
]

m×n 
B = [a

ij
]

n×p

AB = C = [c
iR

]
m×n

C
ik
 = a bij jk

j

n




1

AB  BA

A(BC) = (AB)C

A(B + C) = AB + AC

(A + B) C = AC + BC

A = [a
ij
]

m×n
A/ AT

= [b
ij
]

n×m
b

ij
 = a

ji

A (A/)/ = A

(A + B)/ = A/ + B/

(AB)/ = B/A/

(kA)/ = kA/, k 



3.3

1. 12 

5 

2.

(i) A = 

5 6 0
4 3 7

1 2 3





L

N
M
M

O

Q
P
P

a
13, 

a
22

a
32

(ii)

2 5 6 8
0 4 2 1

4 9 10 7






L

N
M
M

O

Q
P
P

b
14, 

b
23

b
34

3. (i) 2 × 3 

a
i j

i
ij 

2
2

(ii) 4 × 2 

a
j

ij 
2

2

x y x z

x y z w

 

 

L

N
M
M

O

Q
P
P


L

N
M
M

O

Q
P
P

2

2 3

3 5

5 7

x, y, z w

5. A = 
7 4 3

6 2 1


 
L
NM

O
QP

B = 
3 8 2
0 3 4




L
NM

O
QP

(i) 3A + 4B

(ii) 2A – 3B



6. A = 

1 2 3
5 0 2
1 1 1





L

N
M
M

O

Q
P
P  B =

3 1 2
4 2 5
2 0 3

L

N
M
M

O

Q
P
P

C = 

4 1 2
0 3 2
1 2 3

L

N
M
M

O

Q
P
P

(i) A + B

(ii) 3C – A

(iii) AB

(iv) C(A + B) 

7. A = 

4 2

1 3

L

N
M
M

O

Q
P
P

B = 

L

N
M
M

O

Q
P
P

2 1

3 2

X 3A – 2B + X = 0

8. x y
2
3

1
1

10
5

L
NM

O
QP

 L
NM

O
QP

 L
NM

O
QP  x y

9. (i) x y

x + y = 
7 0
2 5

L
NM

O
QP

x – y = 
3 0
0 3

L
NM

O
QP

(ii) y = 
3 2
5 4

L
NM

O
QP

2x + y = 
1 3
7 0

L
NM

O
QP

X

10. A = 
1 1
2 1




L
NM

O
QP ,  B = 

x
y

1
1

L
NM

O
QP  

(A + B)2 = A2 + B2 x y



11. I = 
1 0
0 1

F
H

I
K A = 

0 1
0 0

F
H

I
K

› ¶÷±í  ßÁ1± Î û (aI + bA)3 = a3I + 3a2bA

12. A = 
1 2
0 3

F
H

I
K , B = 

2 0
3 4

F
H

I
K  C = 

4 3
1 0

F
H

I
K

(i) A.(B.C) = (A.B).C

(ii) (A + B).C = A.C + B.C

13. A = 
a b
c d

L
NM

O
QP

A2 – (a + d)A + (ad – bc) I = 0

14. A = 

2 0 1
2 1 3
1 1 0

F

H
G

I

K
J  

A2 – 5A + 6I 

15. A = 

1 0 2
0 2 1
2 0 3

L

N
M
M

O

Q
P
P

A3 – 6A2 + 7A + 2I = 0 

16. A =
3 2
4 2




L
NM

O
QP I = 

1 0
0 1

L
NM

O
QP

k A2 = kA – 2I

17. A =
5 3
0 4

F
H

I
K B = 

2 6
1 7




F
H

I
K (AB)/ = B/A/

18. X, Y, Z 30, 25 15 12, 3 7 

 5400  3000



19. 15 45 

1 4 2 2 

1 3 1

. 2500 ;  7200

 9500 ;  16,500

(i)

(ii) 



3.3

1. 1 × 12, 12 × 1, 2 × 6, 6 × 2, 3 × 4, 4 × 3, 5 × 1, 1 × 5

2. (i) a
13

 = 0, a
22

 = 3, a
32

 = 2

(ii) b
14

 = 8, b
23 

= – 2, b
34

 = 7

3. (i) A = 

1 0 1
3

4

1

2

1

4

L

N
M
M

O

Q
P
P

(ii) A = 

1

2
2

1

2
2

1

2
2

1

2
2

L

N

M
M
M
M
M
M
M
M

O

Q

P
P
P
P
P
P
P
P

4. x = 2, y = – 1, z = 1, w = 4

5. (i)
9 20 1

18 6 13 
L
NM

O
QP

(ii)
23 32 12
12 13 14


 

L
NM

O
QP

6. (i)

4 1 1

9 2 7

3 1 4




     (ii)

11 1 9

5 9 4

2 5 8




(iii) 

5 3 3
19 5 16

1 3 0



(iv) 

31 4 11
33 4 29

5 6 3  

7. X = 
 


16 4

3 5

8. x = 3, y = – 4



9. (i) X = 
5 0
1 4   Y = 

2 0
1 1

(ii) X = 
 


1 5 2
1 2

/

10. x = 1, y = 4

14.

1 1 3
1 1 10
5 4 4

 
  


16. k = 1

18. x = Rs. 1, 98, 000

y = Rs. 1, 44, 000

z = Rs. 1, 02, 000

19. (i) = Rs. 73,900

= Rs. 33,600

(ii) Rs. 26,20,500

* * *



(SET THEORY)

3.1.1 (Introduction)

3.1.2 (Concept of Sets and element)

elements

well defined collection

elements

i 1 20

17 8

ii

capital letter

G = 



small letter

s a as b 

s bs 



(Some examples of set)

1. a, e, i, o, u 

2. 2, 3, 5, 7, 11

3.

3.1.3 (Representation of a Set)

(i) Roaster or Tabular Method

{ } 

V = {a, e, i, o, u}

N = {b, c, d, f, ............}

(ii) Rule or Set Builder Method

P x

{x | P(x)} {x : P(x)}

: Such that

G = {x | x }

N = {x | x }



(i)

P = {1, 2, 2, 3, 5, 5, 5}

P = {1, 2, 3, 5} 

(ii)

V = {a, e, i, o, u}

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

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

(ii)

C, I, N, Q, R, W, Z 

N = 

W = 

I Z = 

Q = 

R = 

C = 

Worked out Example

1 
1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

9

9

10
, , , , , , , ,

RST
UVW

denominator numerator 1

1 9 

x x
n

n
n n: , ,


 RST

UVW1
9 9



2 A = {x : x  z, x2 < 25} 

0, 1, 2, 3, 4 25 

A = {– 4, – 3, – 2, – 1, 0, 1, 2, 3, 4}

3.1.4 (Different types of Sets) 

Singleten Set

(i) = { }

(ii) = { }

(iii) = {2}

Finite set

A K n(A)

= K 

D n(D) = 7

Infinite set

N, Z, W, Q, R C

3.1.5 (Equivalent Set) 

A B n(A) = n(B) 

A ~ B 

A = {a, b, c}

B = {1, 2, 3} 

n(A) = n(B) = 3



3.1.6 (Equality of Sets) 

A B equal A B 

B A A = B

A = {1, 2, 5, 6}

B = {5, 2, 6, 1}

A = B

A B A B 

A = B A ~ B

A ~ B A = B

3

(i) A = {x : x  z x2 – 7x + 12 = 0}

(ii) B = {x : x  z x2 }

(iii) D = {x : x  z x2 = 64}

(iv) E = {x : x  z x < 3}

(i) A = {x : x  z x2 – 7x + 12 = 0}

A = {3, 4}

     A 

(ii) B = {x : x  z x2 }

B = {.... – 7, – 5, – 3, – 1, 1, 3, 5, 7, ....}

     B 

(iii) D = {x : x  z x2 = 64} 

D = {– 8, 8}

     D 

(iv) E = {x : x  z x < 3} 

E = {.... – 3, – 2, – 1, 0, 1, 2}

     E 



4

A = {x : x ‘flow’ }

B = {x : x ‘follow’ }

L = {x : x ‘later’ }

M = {x : x ‘circle’ }

A = {f, l, o, w}

B = {f, o, l, w}

L = {l, a, t, e, r}

M = {c, i, r, l, e}

 A = B L ~ M

(Operation on Sets)

–


 –

3.1.6.1 (Union of two sets)

A B A B

A B AB

A  B = {x | x A xB}

(i) xA xA x A B

(ii) xAB  xA xB

(iii) xAB  xA xB

(iv) AB = BA

(v) AA = A

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

B = {b, e, g, f}

AB = {a, b, c, d, e, f, g}



3.1.6.2 (Intersection of two sets)

A B A B

A B AB

 AB = {x | xA xB}

(i) xAB  xA xB

(ii) xAB  xA xB.

(iii) AB = BA

(iv) AA = A

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

B = {b, e, f, g}

AB = {b, e}

3.1.6.3 (Difference of two sets)

A B A B

A B A – B

B A B A

B – A

A – B = {x : xA xB}

B – A = {x : xB xA}

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

B = {b, e, f, g}
           =  =

A – B = {a, c, d}

B – A = {f, g}



A B A B

A – B A B – A

B 

A – B  B – A

3.1.6.4 (Symmetric Difference of two sets)

A B
A  B = (A – B)  (B – A)

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

B = {b, e, f, g}
               = =

A  B = (A – B)  (B – A)

 = {a, c, d}  {f, g}

 = {a, c, d, f, g}

3.1.7 (Concept of null set)

A = {2, 6, 9}

B = {4, 5}

 AB A B


{ }

(i) 9 11

(ii) 5 6



(iii) 2 

Disjoint Set A B

AB = 

3.1.8 (Subsets and Supersets)

A B A B A B

AB

A B A B BA

A = {1, 3, 4, 7}

B = {1, 2, 3, 4, 5, 6, 7}

AB BA

(i) A B A, B

AB 

A = {1, 2, 5, 6}

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

AB 6A 6B

(ii) A B AB BA

A = B

AB BA

3.1.9 (Proper Subset)

A B A B B

A B A

AB 



N  I

N = 

I = 

(i) Improper subset

(ii)

(iii) 
(iv) A  A

 A

(v) 

3.1.10 

n 2n

3.1.11 (Family of Set or Class of Set)

3.1.12 (Power Set)

A P(A)

A = {1, 2, 3}

P(A) = {, {1}, {2}, {3}, {1, 2},

{2, 3}, {1, 3}, {1, 2, 3}}

n(A) = K

n[P(A)] = 2K



3.1.13 (Universal Set)



A = {1, 2, 3}

B = {2, 4, 5, 6}

C = {1, 3, 6, 8, 9}

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

A, B, C 


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


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

unique

3.1.14 (Complement of a Set)

A   A

A A/ AC

 A/ = {x | x xA}

       =  – A

 = {1, 2, 3, ...., 10}

A = {2, 4, 5, 7, 8}

A/ = {1, 3, 6, 9, 10}

(i) AA/  = 
(ii) AA/ = 
(iii) (A/)/ = A

(iv)  = 
(v)  = 



3.1.15 (Venn Diagram)

Abstract

Euler

3.1.15(a) 3.1.15(b)

A A/ A 
3.1.15.(c)

A

A

3.1.15(C)

A
B

3.1.15(a)

AB

A
B

3.1.15(b)

AB

A


. . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . .
. . . . . . . . . .
. . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . .



Disjoint set 

A B 3.1.15 (d)

3.1.15(d)

A B A – B B A B – A 3.1.15 (e)

3.1.15(f)

A B

AB AB A

B

 n(AB) = n(A) + n(B) – n(AB)

AB = 
n(AB) = n(A) + n(B)

(i) n(A) = n(A – B) + n(AB)

(ii) n(B) = n(B – A) + n(AB)

(iii) n(AB) = n(A – B) + n(AB) + n(B – A)

A B


AB BA

A B A B



  3.1.15(e)   3.1.15(f)



A B

A–B B–A
AB

3.1.15(g)



3.1.16 (Laws of Algebra of Sets)

(a)

(i) AA = A (ii) AA = A

(b)

(i) A   = A (ii) A = 
(iii) A =  (iv) A = A

(b) Commutative law

(i) AB = BA

(ii) AB = BA

(d) Associative

(i) (AB)C = A(BC)

(ii) (AB)C = A(BC)

(e) Distributive Law

(i) A(BC) = (AB)(AC)

(ii) A(BC) = (AB)(AC)

(f) 

(i) (AB)/ = A/B/

(ii) (AB)/ = A/B/

5 

(i) 50 

(ii) 

(iii) 

(iv) 



(i) (ii)

(ii) (iv)

6 

(i) x2 – 7x – 30 = 0

(ii) ‘Mathematics’

(iii) 25 

(iv) 7 

(v) 30

(i) x2 – 7 – 30 = 0

(x – 10)(x + 3) = 0

 x = 10  – 3

  A = {10, – 3} = {x | x2 – 7x – 30 = 0}

(ii) A = {m, a, t, h, e, i, c, s}

= {x | x ‘mathematics’ }

(iii) A = {2, 3, 5, 7, 11, 13, 17, 19, 23}

= {x | x, 25 }

(iv) A = {16, 61, 25, 52, 43, 34, 70}

= {x | x 7}

(v) A = {– 5, – 4, – 3, – 2, – 1, 0, 1, 2, 3, 4, 5}

7 

(i) 23 29

(ii) x2 – 8x – 20 = 0 

(iii) 2 

(iv) x2 – 5 = 0 

(v) {x | 5 < x < 6, xN}

(i) 23 29 =  23 29 24,

25, 26, 27, 28



(ii) x2 – 8x – 20 = 0

 (x – 10)(x + 2) = 0

 x = 10 or – 2

 x2 – 8x – 20 = 0 = {10}

(iii) 2 =  2 2

(iv) x2 – 5 = 0

 x2 – 5  x =  5   

 x2 – 5 = 0 = 
(v) {x | 5 < x < 6, xN} =  5 6

8 

(i) {1, 2, 3}  {1, 3, 5, 7}

(ii) {3, 4}  {1, 2, {3, 4}, 5}

(iii)   A

(iv) {3}{1, 3, 5}

(v) {o, u)  {x | x 

(i) 2{1, 3, 5, 7}

(ii) {1, 2, {3, 4}, 5} {3, 4}

(iii) 
(iv) {1, 3, 5} {3}

(v) {o, u}  {a, e, i, o, u}

9 

(i) {1, 2, 3, 4} {x | x 4  x  6}

(ii) {a, e, i} {b, c, d}

(iii) A = {x | 5 < x < 9, xN}

 B = {x | x2 – 16 = 0}



(i) A = {1, 2, 3, 4}

B = {4, 5, 6}

 AB = {4}  
A B

(ii) {a, e, i}{b, c, d} = 


(iii) A = {6, 7, 8}

B = {– 4, 4}

 AB = 
A B

10 A = {3, 5, 7, 9, 11}

B = {7, 9, 11, 13}

C = {11, 13, 15}

D = {15, 17}

(i) AC

(ii) A(BD)

(iii) (AB)(CD)

(iv) (AD)(BC)

(v) (A – B)(C – D)

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

B = {7, 9, 11, 13}

C = {11, 13, 15}

D = {15, 17}

(i) AC = {3, 5, 7, 9, 11}{11, 13, 15}

= {11}



(ii) A(BD) = {3, 5, 7, 9, 11}{7, 9, 11, 13, 15, 17}

= {7, 9, 11}

(iii) (AB)(CD)

= {7, 9, 11}{11, 13, 15, 17}

= {7, 9, 11, 13, 15, 17}

(iv) {AD}(BC)

= {3, 5, 7, 9, 11, 15, 17}{7, 9, 11, 13, 15}

= {7, 9, 11}

(v) (A – B)(C – D)

= {3, 5}{11, 13}

= {3, 5, 11, 13}

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

A = {a, c, e, g}

B = {d, e, f, g}

C = {a, f, g, h}

(i) (A – B)/

(ii) A/ (B/ – C/)

(iii) (A – B)/(B – C)/

(iv) (AB)/ = A/B/

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

A = {a, c, e, g}

B = {d, e, f, g}

C = {a, f, g, h}

(i) (A – B)/ = {a, c}/ = {b, d, e, f, g, h}

(ii) (B/ – C/)

= {a, b, c, h} – {b, c, d, e}

= {a, h}

 A/ (B/ – C/)



= {b, d, f, h}{a, h}

= {h}

(iii) (A – B)/(B – C)/

= {a, c}/{d, e}/

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

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

(iv) L.H.S. = (AB)/

= {e, g}/

= {a, b, c, d, f, h}

R.H.S = A/B/

= {b, d, f, h}{a, b, c, h}

= (a, c, d, f, h}

 (AB)/ = A/B/

12 

(i) A – (BC)

(ii) (A – B)/

(iii) A(BC), BC, C  B, C  A

(i)

(ii)

A B
A B

  BC=       A–(BC)=

C

B

A–B

A B



A B

(A–B =



(iii)

13 35 

25 16 

B = 

H = 

   n(B) = 25, n(H) = 16

n(BH) = 35 

n(BH)

n(BH) = n(B) + n(H) – n(BH)

 35 = 25 + 16 – n(BH)

 n(BH) = 41 – 35 = 6

 = 6

14 600 150 225 

100 

(i)

(ii)

(iii)

B

A
C

A(BC), BC, C  B B  A =



A = 

B = 

n() = 600

n(A) = 150

n(B) = 225

n(AB) = 100

(i)

n(AB) = n(A) + n(B) – n(AB)

= 150 + 225 – 100

= 375 – 100

= 275


= n(A/B/)

= n(AB)/

= n() – n(AB)

= 600 – 275 = 325

(ii)

= n(A – B)

 n(A) – n(AB)

= 150 – 100 = 50

(iii) 

= n(B) – n(AB)

= 225 – 100 = 125

A B

A–B B–A

BA






(Summary)

A B A B

S P(S)

A B A B A

B AB

A B A B

A B AB

A B A B

A B A – B

A  A 
A A/

A B (AB)/ = A/ B/ (AB)/ = AB/

A B

(i) n(AB) = n(A) + n(B); AB = 

(ii) n(AB) = n(A) + n(B) – n(AB) AB  



3.1

1.

(i)

(ii) 100 

(iii)

(iv)

(v)

2.

(i) ‘Engineering’

(ii) 50 

(iii) 4x2 – 8x + 3 = 0 

(v) 24 

(v)
n

n
n N




1
,

(vi) 6

3.

(i) {x : xN, x2 – 5x – 14 = 0}

(ii) {x : 3x – 1 = 0}

(iii) {x : x – 1 0 }

(iv) {x : x }

(v)

(vi) 30 

4.

A = {x : x ‘loyal’ }

B = {x : x ‘wolf’ }

C = {x | x ‘alloy’ }

D = {x : x 10 }



5.

(i) 2

(ii) A = {x : xN, x < 5 x > 9}

(iii) B = {x : x x2 + 4 = 0 }

(iv)  = {x : x + 8 = 8}

6.  
(i) {4, 5, 6}.... {1, 2, 3, 4, 5, 6}

(ii) {c, e, g} ... {a, b, c, d, e}

(iii) {x : x }

{x : x }

(iv) {x : x } ...

{x : x }

(v) {x : x } .... {x : x }

(vi) {x : x } .... {x : x }

(vii) {x : x } .... {x : x 2 }

7.

(i) {2}{1, 2, 4}

(ii) {a, b}{x : x }

(iii) {1, 4}{1, 4, 6, 9}

(iv) {x : x + 8 = 8} = 
(v) {a}{a, b, {a}, {e}}

(vi) {}{p, q, s}

8.

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

(i) {c, d} A

(ii) {c, d} A

(iii) {a, b, e}A

(iv)   A



(v) a  A

(vi) {{c, d}, e} A

9.

(i) {x : x  R, 2x2 – x = 0}

(ii) {x : x N, 7x = 9

(iii) {x : x2 = 36}

(iv) {x : 2x2 – 9x – 5 = 0, xN}

10. A = {x : x |  x  12}

B = {x : x 20 }

C = {x : x 15 }

(i) ABC

(ii) A – (BC)

(iii) BC

(iv) C – B

(v) (AB)(AC)

(vi) (A – B)(B – C)

11. 

(i) A = {x : x N, 5 < x < 9}

B = {x : x2 – 4x – 12 = 0}

(ii) L = {x : x x  5}

M = {x : x2 – 16x + 63 = 0}

(iii) C = {x : x }

D = {x : x 5 }

12. AB

(i) A = {c, d, e, f} B = {d, f, g, h}

(ii) A = {x : x x < 8}

B = {x : x }



(iii) A = {x : 5 < x < 10}

B = {x : 4 < x < 9}

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

A = {2, 3, 5, 7}

B = {1,4, 7, 8}

C = {2, 3, 6, 8, 9} 

(i) B(A – C)

(ii) A/(B – C)/

(iii) A/(BC)

(iv) B/(A/ – C/)

14. A = {a, b, c, d}

B = {b, d, f, h}

C = {c, d, e, f} 

(i) A(BC) = (AB)(AC)

(ii) A – (BC) = (A – B)(A – C)

(iii) A – (A – B) = AB

(iv) A(B – C) = (AB) – (BC)

15. S = 

F = 

M = 

G =

(i) F/ (ii) (MG)/ (iii) FM

(iv) M \ G (v) S – (MG)

16.

(i) (AB)(AC) = A (BC)

(ii) A – (BC) = (A – B)(A – C)

(iii) (A/B/) = AB



17. 100 

75 60

(i) 

(ii) 

(iii) 

18. 100 40 30 45 

(i)

(ii) 

(iii) 

19. 150 90 

20 30 

20.

100 50 25 

3.1

1. (i), (ii), (iv) –

(iii), (v) 

2. (i) {e, n, g, i, r}

{x | x ‘engineering’ }

(ii) {1, 2, 3, 4, 5, 6, 7}

{x : x  N, x2 < 50}



(iii)
1

2

3

2
,

RST
UVW

{x : x 4x2 – 8x + 3 = 0 }

(iv) {1, 3}

{x : x 24 }

(v)
1
2

2
3

3
4

4
5

, , , .....{ }

x x
n

n
n N: ,


RST

UVW1

(vi) {15, 51, 24, 42, 33, 60}

{x : x = 10k + l, l + k = 6, l, kN}

3. (i), (ii), (iv), (v) – 

(iii), (vi) – 

4. A = {l, o, y, a}

B = {w, o, l, f}

C = {a, l, o, y}

D = {2, 3, 5, 7}

A = C, A ~ B, A ~ C, A ~ D

B ~ C, B ~ D, C ~ D

5. (i), (ii), (iii) 

6. (i)  (ii)  (iii)  (iv) 

(v)  (vi)  (vii) 

7. (i), (v) – 

(ii), (iii), (iv), (vi) – 

8. (i) {c, d}A

(iii) {a, b, c}A

(v) aA

9. (ii), (iv)



10. (i) {3, 5, 7, 11}

(ii) {4, 6, 8, 10, 12}

(iii) {1, 2, 9, 17, 19}

(iv) {1, 9}

(v) {1, 2, 3, 5, 7, 9, 11}

(vi) {1, 2, 4, 6, 8, 9, 10, 12, 17, 19}

11. (i) LM =  L M

(ii) CD = , C  D 

12. (i) {d, f}

(ii) {2}

(iii) {x | 5 < x < 8}

13. (i) {7}

(ii) {6, 8, 9}

(iii) {1, 4, 6, 9}

(iv) {6, 9}

15. (i)

(ii)

(iii)

(iv)

(v)

17. (i) 35 (ii) 40 (iii) 25

18. (i) 15 (ii) 25 (iii) 15

19. 10

20. 125



3.2 (Determination)

3.2.1 (Introduction)

x  y

a
1
x + b

1
y = d

1 
........... (1)

a
2
x + b

2
y = d

2 
........... (2)

a
1
b

2
 – a

2
b

1 
 0 (1) (2)

x = 
b d b d

a b a b

2 1 1 2

1 2 2 1




y = 
a d a d

a b a b

1 2 2 1

1 2 2 1




(a
1
b

2
 – a

2
b

1
)

 

a b
a b

1 1

2 2

a b
a b

1 1

2 2
Raw

Column

Row Column

a
1

b
1



a
2

b
2



a
1
, a

2
, b

1
, b

2
element a

1
 b

2
, a

2
, b

1

terms a
1
b

2 
– a

2
b

1



diagonal element

principal diagonal

a b

a b

1 1

2 2



a
1 

a
2

i

ii  D

3.2.2 Expansion of dertermination of second

order

a b

a b

1 1

2 2

a
1
b

2 
– a

2
b

1



= –

22

4 5

6 2

= 4 × 2 – 5 × (– 6)

 = 8 + 30 = 38

3.2.3 (Third order determinant)

a
1
, a

2, 
a

3
, b

1
, b

2
, b

3
, c

1
, c

2
, c

3

-----



a b c

a b c

a b c

1 1 1

2 2 2

3 3 3

32 | 3 term

(i) n2 n n n

| n

(ii)

3.2.4 (Minor and Cofactors)

 

a b c

a b c

a b c

1 1 1

2 2 2

3 3 3

a
1

 a
1 

     = 

b c

b c

2 2

3 3

 
= b

2
c

3
 – b

3
c

2

b
2


a c

a c

1 1

3 3

= a
1
c

3
 – a

3
c

1



= (– 1)R+C × R C 

a
1

A
1
, b

2
B

2

 a
1 

= A
1 

= (– 1)1+1 
b c

b c

2 2

3 3

= + (b
2
c

3 
– b

3
c

2
)

b
2 

= B
2

= (– 1)2+2 

a c

a c

1 1

3 3

= + (a
1
c

3 
– a

3
c

1
)

c
2 

= C
2

= (– 1)2+3 

a b

a b

1 1

3 3

= – (a
1
b

3 
– a

3
b

1
)

 
a b

a b

1 1

2 2

a
1 

= A
1

 = (– 1)1+1 b
2

 = b
2

b
1 

= B
1

 = (– 1)1+2 a
2

 = – a
2

3.2.5 (Value of a determinant of order 3) 

 

a b c

a b c

a b c

1 1 1

2 2 2

3 3 3



= a
b c

b c
1

2 2

3 3

 b
a c

a c
1

2 2

3 3

 c
a b

a b
1

2 2

3 3

= a
1
(b

2
c

3 
–

 
b

3
c

2
) – b

1
(a

2
c

3 
– a

3
c

2
) + b

1
(a

2
b

3 
–a

3
b

2
)

= a
1
A

1 
+ b

1
B

1 
+ c

1
C

1

A
1
, B

1
, C

1
a

1
, b

1
c

1

a
1
A

1
 + a

2
A

2
 + a

3
A

3

= a
b c

b c
a

b c

b c
a

b c

b c
1

2 2

3 3

2

1 1

3 3

3

1 1

2 2

 

= a
1
(b

2
c

3
 – b

3
c

2
) – a

2
(b

1
c

1
 – b

3
c

3
) + a

3
(b

1
c

2
 – b

2
c

1
)

= a
1
(b

2
c

3
 – b

3
c

2
) – b

1
(a

2
c

1
 – a

3
c

2
) + c

1
(a

2
b

3
 – a

3
b

2
)

= a
1
A

1
 + b

1
B

1
 + c

1
C

1

= 


 







4 3 6

1 2 5

0 7 2

= 4
2 5

7 2
3

1 5

0 2
6

1 2

0 7




  




( )

= 4(– 4 + 35) – 3(2 – 0) – 6(– 7 – 0)

= 124 – 6 + 42 = 160

3.2.6 (Properties of determinant)



1 

Verification



a b c

a b c

a b c

1 1 1

2 2 2

3 3 3

      a b c b c b a c a c c a b a b1 2 3 3 2 1 2 3 3 2 1 2 3 3 2( ) ( ) ( )

1

1 2 3

1 2 3

1 2 3



a a a

b b b

c c c

  a b c b c b a c a c c a b a b1 2 3 3 2 1 2 3 3 2 1 2 3 3 2( ) ( ) ( )    

   

R –– C

2 

Verification

 

a b c

a b c

a b c

1 1 1

2 2 2

3 3 3



  a
1
 (b

2
c

3
 – b

3
c

2
) – b

1
(a

2
c

3
 – a

3
c

2
) + c

1
(a

2
b

3
 – a

3
b

2
)

 

c c c

b b b

a a a

1 2 3

1 2 3

1 2 3

  a
1
(b

2
c

3
 – c

3
b

2
) – a

2
(b

3
c

1
 – b

1
c

3
) + a

3
(b

2
c

1
 – b

1
c

2
)

    = – [a
1
(b

2
c

3
 – b

3
c

2
) – b

1
(a

2
c

3
 – a

3
c

2
) + c

1
(a

2
b

3
 – a

3
b

2
)]

    – 

R
i
 –– R

j
 i j 

C
i
 –– C

j 
i j 

3 

Verification

 

a b c

a b c

a b c

1 1 1

2 2 2

1 1 1

R
1

R
3

2 

 = – 
 2 = 0

  = 0

4 

 =

a b c

a b c

a b c

1 1 1

2 2 2

3 3 3

= a
1
A

1
 + b

1
B

1
 + c

1
C

1



A
1
, B

1
, C

1
a

1
, b

1
c

1 

k k  0

ka kb kc

ka kb kc

ka kb kc

1 1 1

2 2 2

3 3 3

= ka
1
A

1
 + kb

1
B

1
 + kc

1
C

1

= k(a
1
A

1 
+ b

1
B

1 
+ c

1
C

1
)

= k

k 

5 

verification

     
1

= 

a b c

a b c

a b c

1 1 1

2 2 2

3 3 3

= a
1
A

1
 + b

1
B

1
 + c

1
C

1

   
2

= 

  1 1 1

2 2 2

3 3 3

a b c

a b c

= 
1
A

1
 + 

1
B

1
 + 

1
C

1

a b c

a b c

a b c

1 1 1 1 1 1

2 2 2

3 3 3

    

= (a
1
 + 

1
) A

1
 + (b

1
 +

 


1
) B

1 
+ (c

1
 + 

1
)C

1



= (a
1
A

1
 + b

1
B

1
 + c

1
C

1
) + (

1
A

1
 + 

1
B

1
 + 

1
C

1
)

= 
1 

+ 
2

n 

n 

6

Verification

 =

a b c

a b c

a b c

1 1 1

2 2 2

3 3 3

k  0

k


1 

= 

a ka b kb c kc

a b c

a b c

1 2 1 2 1 2

2 2 2

3 3 3

  

5 


1 

= 

a b c

a b c

a b c

1 1 1

2 2 2

3 3 3

 + 

ka kb kc

a b c

a b c

2 2 2

2 2 2

3 3 3

 = k 

a b c

a b c

a b c

2 2 2

2 2 2

3 3 3

     =  + k × 0  [ R
1
 = R

2
]

     = 



k = – 1

a b c

a b c

a b c

a a b b c c

a b c

a b c

1 1 1

2 2 2

3 3 3

1 2 1 2 1 2

2 2 2

3 3 3



  

R
i 
 R

i 
 kR

j

C
i 
 C

i 
 kC

j

R
i 

C
j  

k R
i 

C
i 

+ – R
i 

C
i

(Worked Out Example)

1 

3 4 5

6 7 0

2 8 3





3 4 5

6 7 0

2 8 3





= 3

7 0

8 3

4

6 0

2 3

5

6 7

2 8
 


( )

= 3(– 21 – 0) + 4(– 18 – 0) + 5(48 – 14)

= – 63 – 72 + 170 = 35



2 x 

3

1

3 2

4 1

x

x


3

1

3 2

4 1

x

x


 3 – x2 = 3 – 8

 x2 = 8

 x =  2 2

3 

(i)

2 4 10

3 9 15

7 2 35

0





 



= 

2 4 10

3 9 15

7 2 35





 

= – 5

2 4 2

3 9 3

7 2 7



 



c
3
 

= – 5 × 0 [ C
1
 = c

3
]

= 0 = 

(ii)

3 6 7

7 2 11

1 8 5

0









= 

3 6 7

7 2 11

1 8 5









= 

3 6 7

4 4 4

2 2 2



  

R R R

R R R

2 2 1

3 3 1

 

 

= 4 × (– 2) 

3 6 7

1 1 1

1 1 1



R
2 

4 R
3 

– 2

= – 8 × 0   [ R
2
 = R

3
]

= 0 = 

(iii)

1

1

1

0

p q r

q r p

r p q









=

1

1

1

p q r

q r p

r p q







= 

1

1

1

3 3 2

p p q r

q p q r

r p q r

c c c

 

 

 

  

= ( )p q r

p

q

r

 

1 1

1 1

1 1

       c
3

(p+q+r)

= (p+q+r) × 0  [ C
1
 = c

2
]

= 0 = 



4. 

1 1 1

1 1 1

1 1 1





x

y

xy

1 1 1

1 1 1

1 1 1





x

y

=
 

0 0

0

1 1 1







y

x y

y

  

R R R

R R R

1 1 3

2 2 3

 

 

= – y 

0

1 1

x

= – y(0 – x)

= xy = 

5.









a ab ac

ab b bc

ac bc c

a b c

2

2

2

2 2 24

=  







a ab ac

ab b bc

ac bc c

2

2

2

=
 

abc

a b c

a b c

a b c







R
1
, R

2
, R

3
 a, b, c

= (abc) (abc)







1 1 1

1 1 1

1 1 1

C
1
, C

2
, C

3 
a, b, c

= a2b2c2 

0 0 1

2 2 1

0 2 1





C C C

C C C

1 1 3

2 2 3

 

 

= a2b2c2(4 – 0)

= 4a2b2c2 

6. 

a b c a a

b b c a b

c c c a b

 

 

 

2 2

2 2

2 2

= (a + b + c)3

= 

a b c a a

b b c a b

c c c a b

 

 

 

2 2

2 2

2 2

= 

a b c a b c a b c

b b c a b

c c c a b

     

 

 

2 2

2 2

 

R

R R R

1

1 2 3



 

= ( )a b c b b c a b

c c c a b

   

 

1 1 1

2 2

2 2



=
 

( )a b c b b c a

c c a b

    

  

1 0 0

2 0

2 0

  

C C C

C C C

2 2 1

3 3 1

 

 

= ( )a b c
b c a

c a b
 

  

  

0

0

= (a + b + c)[(–1)2(a + b + c)2 – 0]

= (a + b + c)3 = 

7. 

x

x

x

1 1

1 1

1 1

0

x

x

x

1 1

1 1

1 1

0



x

x x

x x









2 1 1

2 1

2 1

0
    C C C C1 1 2 3  

 ( )x x

x

 2

1 1 1

1 1

1 1

0


( )x x

x

 



2

1 0 0

1 1 0

1 0 1

0
   

C C C

C C C

2 2 1

3 3 1

 

 

 (x – 2)(x– 1)2 = 0



 (x + 2) = 0  (x– 1)2 = 0

 x = – 2  x = 1, 1

 x = – 2, 1, 1  

3.2.7 Solution of Equations using

Creamer’s Rule

a
1
x + b

1
y + c

1
z = d

1

a
2
x

 
+ b

2
y + c

2
z = d

2

a
3
x

 
+ b

3
y + c

3
z = d

3

 = 

a b c

a b c

a b c

1 1 1

2 2 2

3 3 3

0


x 
= 

d b c

d b c

d b c

1 1 1

2 2 2

3 3 3


y 
= 

a d c

a d c

a d c

1 1 1

2 2 2

3 3 3


z 
= 

a b d

a b d

a b d

1 1 1

2 2 2

3 3 3


x
, 

y
, 

z
 (d

1
,
 
d

2
, d

3
)




z

= 

d b d

d b d

d b d

1 1 1

2 2 2

3 3 3

= 

a x b x c z b c
a x b y c z b c
a b y c z b c

1 1 1 1 1

2 2 2 2 2

3 3 3 3 3

 
 
 

= 

a x b c
a x b c
a x b c

b y b c
b y b c
b y b c

c z b c
c z b c
c z b c

1 1 1

2 2 2

3 3 3

1 1 1

2 2 2

3 3 3

1 1 1

2 2 2

3 3 3

 
 
 


 
 
 


 
 
 

= x 

a b c
a b c
a b c

y
b b c
b b c
b b c

z
c b c
c b c
c b c

1 1 1

2 2 2

3 3 3

1 1 1

2 2 2

3 3 3

1 1 1

2 2 2

3 3 3

 
 
 


 
 
 


 
 
 

= x. + y.0 + z.0

 
x
 = x.

 x = 



x

y = 



y

, z = 



z



x y z

   


x y z

   
1

0;

(1)   0 (consistent) unique

(2)  = 0 
x


y


z
atleast 0

  0



(Illustrative Example) 

8 

 2x + 3y = 13

 x + 7y = 23

     
2 3

1 7
14 3 11 0

 x    
13 3

23 7
91 69 22

 y    
z 13

1 23
46 13 33

 x = 



x  
22

11
2

y = 



y  

33

11
3

9 

 x + 2y + 3z – 6 = 0

 2x + 4y – 7 = – z

 3x + 2y + 9z – 14 = 0

x, y, z

x + 2y + 3z = 6

2x + 4y + z = 7

3x + 2y + 9z = 14

    
1 2 3
2 4 1
3 2 9

= 1(36 – 2) – 2(18 – 3) + 3(4 – 12)

= 34 – 30 – 24 = – 20 0



 x 
6 2 3
7 4 1
14 2 9

   = 6(36 – 2) – 2(63 – 14) + 3(14 – 56)

   = 204 – 98 – 126 = – 20

 y 
1 6 3

2 7 1

3 14 9

   = 1(63 – 14) – 6(18 – 3) + 3(28 – 21)

   = 49 – 90 + 21 = – 20

 z 
1 2 6
2 4 7
3 2 14

   = 1(56 – 14) – 2(28 – 21) + 6(4 – 12)

   = 42 – 14 – 48 = – 20

 x = 



x 




20

20
1

y = 



y 





20

20
1

z = 



z 




20

20
1

x = 1, y = 1, z = 1

10 

3x +  y + z – 10 = 0

 x +  y – z = 0

5x – 9y = 1

3x + y + z = 10

x + y – z = 0

5x – 9y + 0.z = 1

  = 

3 1 1
1 1 1
5 9 0




= 3(0 – 9) – 1(0 + 5) + 1(– 9 – 5)

= – 27 – 5 – 14 = – 46



 x  


10 1 1
0 1 1
1 9 0

   = 10(0 – 9) – 1(0 + 1) + 1(0 – 1)

   = – 90 – 1 – 1 = – 92

 y 
3 10 1
1 0 1
5 1 0

   = 3(0 + 1) – 10(0 + 5) + 1(0 – 1)

   = – 3 – 50 + 1 = – 46

 z 


3 1 10
1 1 0
5 9 1

   = 3(1 + 0) – 1(1 – 0) + 10(– 9 – 5)

   = – 3 – 1 – 140

   = – 138

 x = 



x 




92

46
2

y = 



y 





46

46
1

z = 



z 




138

46
3

x = 2, y = 1, z = 3



(Summary)

|A| = 
a b
a b

a b a b1 1

2 2
1 2 2 1 

|A| = 

a b c
a b c
a b c

1 1 1

2 2 2

3 3 3

= a
1 

b c
b c

b
a c
a c

c
a b
a b

2 2

3 3
1

2 2

3 3
1

2 2

3 3

 

a
ij

M
ij

n n( ) 2 (n – 1)

a
ij

A
ij

A
ij 

= (–1)i+j M
ij

k k( ) 0



a
1
x + b

1
y + c

1
z = d

1

a
2
x + b

2
y + c

2
z = d

2

a
3
x + b

3
y + c

3
z = d

3 

 = 

a b c
a b c
a b c

1 1 1

2 2 2

3 3 3


x 

= 

d b c
d b c
d b c

1 1 1

2 2 2

3 3 3


y 

= 

a d c
a d c
a d c

1 1 1

2 2 2

3 3 3


z 
= 

a b d
a b d
a b d

1 1 1

2 2 2

3 3 3

  

x = 









x
y

y
z

z
; , 



3.2

1. (i)  
2 1 1
1 2 3
3 2 4
   – 2

4

(ii)

1 0 5
3 1 2
4 6 3





 3 

– 5 

2.

5 2 0

6 1 3

4 2 1





 

3.

(i)
5 17
0 1

(ii)

1
1
1

a bc
b ca
c ab

4.

5 1 0
2 3 1

3 2 0




5.

(i)

6 3 2
2 1 2

10 5 2






(ii)

3 2 4
9 6 12
31 16 19




(iii)

3 4 5
4 5 6
10 13 16



(iv)

1 1 2

2 2 4

3 3 6

2 2

2 2

2 2

(v)

1

1

1

a
a bc

b
b ca

c
c ab

(vi)

0
0

0

c b
c a
b a

 

(vii)

a b b c c a
b c c a a b
c a a b b c

  
  
  

6. x 

(i)

x x2 1

0 2 1

3 1 4

28

(ii)

1 1 1
1 1
1 1

0x
x


(iii)

x 0 0

2 5 7

0 1 2

9

7.

(i)

bc a a

ca b b

ab c c

a a

b b

c c

2

2

2

2 3

2 3

2 3

1

1

1



(ii)

1

1

1

0

2

2

2

x x yz

y y zx

z z xy









(iii)

bc a a

b ca b

c c ab

bc ab ca

ab ca bc

ca bc ab

2 2

2 2

2 2

0

8.

(i)

1

1

1

2

2

2

x x

y y

z z

x y y z z x   ( )( )( )

(ii)

1
1

1
1





   

x y z
x y z
x y z

x y z

(iii)







a ab ac

ab b bc

ac bc c

a b c

2

2

2

2 2 2
4

(iv)

a
a b c
bc ca ab

a b b c c a
1 1

   ( )( )( )

(v)

x y z z x
y z x x y
z x y y z

x y z xyz
 
 
 

   3 3 3 3

(vi)

0

0

0

2

2 2

2 2

2 2

3 3 3
ab ac

a b bc

a c b c

a b c

(vii)

1 1 1

3 3 3
a b c

a b c

a b b c c a a b c     ( )( )( )( )

(viii)

1 1 1
1 1 1
1 1 1

1
1 1 11

2

3

1 2 3

1 2 3





   

F
HG

I
KJ

a
a

a
a a a

a a a

9.

(i)

3 6 3
6 3 3

3 3 6
0

 
 

 


x
x

x



(ii)

x a b c
c x b a
a b x c





 0

10.

(i) 3x + 4y = 2

9x + 16y = – 1

(ii) 2x + 3y = 5

3x – 2y = 1

(iii) x + 2z = 7

3x + 4y = 11

3y – 5z = – 9

(iv)

2 1
8

3 2
5

x y

x y

 

 

(v) x
1
 + 3x

2 
+ 5x

3 
= 22

5x
1 

– 3x
2 

+ 2x
3 

= 5

9x
1 

+ 8x
2 

– 3x
3
 = 16

(vi) x – y = 1

x + z = – 6

x + y + 2z = 3



3.2

1. (i) = 5; – 5

(ii)  = 30 ; 22

2. 2

2, 5, – 2

3. (i) = – 1, 17; = – 1, – 17

(ii) = ab2 – ac2; a2b – bc2 ; a2c – b2c

= ab2 – ac2; bc2 – a2b ; a2c – b2c

4. 13

6. (iii) x = 3 (ii) x = 1, 1 (i) x = 2, – 
17

7

9. (i) x = 0, 9  – 9

(ii) x = 0,  – (a + b + c)

10. (i) x 
1

3
,  y 

1

4

(ii) x = 1, y = 1

(iii) x = 1, y = 2, z = 3

(iv) x y  
1

3

1

2
,

(v) x
1 

= 1, x
2 

= 2, x
3 

= 3

(vi) x = – 2, y = – 3, z = – 4



(MEASURES OF CENTRAL TENDENCY OR AVERAGES)

1.

2.



3.

4.

1.

2.

3.

4.

5.

6.

7.

X, Y, Z, P, T, D, S

X x
1
, x

2
, x

3
, ....

Y- y
1
, y

2
, y

3
....





x
1 

+ x
2 

+ x
3
 + .......... + x

n
 = x ii

i

n

, , , ....

 1 2 3

1

n



= x



1. Cx
1 + 

Cx
2 

+ .... + Cx
n
 = C xi

i

n




1

, C 

2.
x

C

x

C

x

C C
x x xn

n
1 2

1 2

1
      .... ( .... )

 = 
1

1
C

xi

i

n




x

C C
xi

i

i

n

i

n





1

11

3. x C x C x Cn1 2     b g b g b g.... = ( .... ) ( ....x x x C nn1 2 1 1 1      

= x n Ci

i

n



 .

1

4. (a) 5 5 5 10

1

10

   .....  

           = 5 × 10 = 50

4. (b) a na
n


1

5. x x x xi

i

1 2 10

1

10

   

....

6. f x f x f x f xn n i i

i

n

1 1 2 2

1

   

.... , f 



5, 12, 18, 20

10 15 20 25

5 7 12 8

0–10 10–20 20–30 30–40 40–50

4 3 7 10 3

(i) 

(ii) 

(iii) 

1. (A.M.) 2. Median or Me

3. Mode ie Mo 4. G.M. 5. H.M.

1. 

X n- x
1
, x

2
, x

3 
..... x

n

n x

x x
x x x x

n

n
   1 2 3 .....

= 
x

n

i

i

n




1



x
x

n



....... (1)

1

d x A Ai i  ,

  
 
 di x A

i

n

i

i

n

1 1

( ) n

   d x nA



n i 

d

n

x

n
A

 
 

 = x A

 x A
d

n
 


(2)

2 n observations

X x
1
, x

2
, x

3 
.........

 
x

n

f
1
, f

2
, f

3 
.........

 
f
n

x
f x f x f x f x

n

n n
   1 1 2 2 3 3 ....

 = 
f x

n

i i

i

n




1   
fx

n



x
fx

n



(3)

 

x  x
1
  x

2
  ...... 

 
x

n

f   f
1
   f

2
  ...... 

 
f
n



X f 

 n f f f nn1 2   .....

3

1 3 x f 

‘n’ 

2 3 x 

f n

x A
f d

n
 

 .
......... (4) 2

x A
fd

n
c  

 /

............. (5)

A = 

d
i
 = x

i
 – A, d/

i
 = 

x A

i

i 
4 5 ‘i’

x 

x 

C = 

n = 

1

2 4

3 5

4



1 10 

105, 108, 100, 90, 110, 115, 87, 165, 125, 80

= 80

= 165

A = 
80 165

2


 = 123

123 

123 

A = 123

d = x – 123

x

105 – 18

108 – 15

100 – 23

90 – 33

110 – 13

115 – 8

87 – 36

165 + 42

125    2

80 – 43

 – 145 = d

n = 10,

x A
d

n
 



 = 123 + 
145

10



 = 123 – 14.50

 = 108.50 

 = 108.50 

1

2

2 

40 44 50 57 62 65

18 23 27 19 16 7

x f

A = 50

A

A




  



L

N

M
M
M
M
M
M

O

Q

P
P
P
P
P
P

40 65

2
105

2
52 5 53

53

.

d = x – 50 fd

x f

40 – 10 18 – 180

44 – 6 23 – 138

50 0 27 0

57 7 19 133

62 12 16 192

65 15 7 105

110 = n      112  fd



x A
fd

n
 



= 50
112

110


  50 + 1.05

  51.05 

 = 51.05 

3 

130–135 135–140 140–145 145–150 150–155

8 12 17 6 2

x

A = 142.5, C = 5 [ ]

x d
x/ .


142 5

5
f fd/

130–135 132.5 – 2 8 – 16

135–140 137.5 – 1 12 – 12

140– 145 142.5 0 17 0

145–150 147.5 1 6 6

150–155 152.5 2 2 4

45 = n –18 = fd/

x A
fd

n
C  

 /

/

= 142 5 18
45

5.   

= 142.5 – = 140.5 

 = 140.5 



5 4

4 

0–9 10–19 20–29 30–39 40–49 50–59

7 17 27 23 19 7

C = 10 9 

A = 24.5

d
x/ .


 24 5

10
f fd/

0–9 4.5 –2 7 –14

10–19 14.5 –1 17 –17

20–29 24.5 0 27 0

30–39 34.5 1 23 23

40–49 44.5 2 19 38

50–59 54.5 3 7 21

100 = n 51 = fd/

x A
fd

n
C  

 /

= 24 5
51

100
10.  

= 24.5 + 5.1

= 29.6

 = 29.6



5 

a 0–10 10–20 20–40 40–70 70–110

8 13 17 12 5

b 10 20 30 40 50

8 28 68 86 100

c 15 25 35 45 55

6 8 10 4 2

d 0 10 20 30 40 50

50 46 30 20 8 2

6 67.45 

f
3

60–62 63–65 66–68 69–71 72–74

5 54 f
3

81 24

7 n
1 x1 ( )n n1 2 x n

2 

x
n

n
x x 1

2

1e j

8 x x y y

y = a + bx a b y a bx 

9 

f x xi i

i

n

 

 e j 0

1

10 a 19 20

21

b 18 7 12 21 

c 124

100 110 120 135 x + 5

1 2 3 2 2



x 

d 99 55  100- 100 99 100-

5 (a)

x A
fd

n
 



A = 30

x d = x–30 f fd

0–10 5 –25 8 – 200

10–20 15 –15 13 –195

20–40 30 0 17 0

40–70 55 25 12 300

70–110 90 60 5 300

55 205

x A
fd

n
 



= 30
205

55
30 3 75 3373   . .

b

A = 25, C = 10

f d
x/ 
 25

10
fd/

0–10 8 5 –2 –10

10–20 20 15 –1 –15

20–30 40 25 0 0

30–40 18 35 1 35

40–50 14 45 2 90

100 100



x A
fd

n
C  

 /

= 25
100

100
10 

= 35

 = 35

c

10–20 20–30 30–40 40–50 50–60

6 8 10 4 2

5(b) 

d

0–10 10–20 20–30 30–40 40–50 50–60

4 16 10 12 6 2

6 

= 67.45 f
3

x f fx

60–62 61 5 305

63–65 64 54 3456

66–68 67 f
3

67f
3

69–71 70 81 5670

72–74 73 24 1752

164+f
3

11183+67f
3

x
fx

n

f

f
 





 11183 67

164

3

3

 



67 45

11183 67

164

3

3

.
f

f

 0.45f
3
 = 11183 – 11051.80 = 131.20
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3
 = 

13120
45

291~

 = 291
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n
1
 = n x1 1

( )n n1 2 = ( )n n x1 2

 n
2 

= ( )n n x n x1 2 1 1 

n
2 

= 
( )n n x n x

n

1 2 1 1

2

 

= 
n x x n x

n

1 1 2

2

( ) 

= x
n

n
x x 1

2

1e j
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x y
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 yi

i

n
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= ( )a bxi

i

n





1

n 

= na + b xi

i

n




1

n 

y

n
a b

x

n

i

i

n

i

i

n

 
 

 1 1

y a bx 



9 = f x xi i

i

n

( )



1

= f x x f x x f x xn n1 1 2 2( ) ( ) .... ( )     

= ( ..... ) ( .....f x f x f x x x nn n1 1 2 2     

= f x nxi i

i

n





1
 x

f x

n

i i

i

n

 


1

= nx nx  0
 


 f x nxi i

i

n

1

10 (a) 

19 = 19 × 20 = 380

= 20

20 = 20 × 21 = 420

 = 420 – 380 = 40

b 18 = 18 × 7 = 126

12- 21 18 

= 126 – 21 + 12 = 117

 = 
117

18
= 6.5

c 124

  x f fx

100 1 100

110 2 220

120 3 360

135 2 270

x + 5 2 2x + 10

10 = n 2x + 960



x
fx

n



 124 = 
960 2

10

 x

 960 + 2x = 1240

 2x = 280

 x = 140

  x = 140

(d)

99 = 99 × 55 = 5445

100 x

 100 = 100x

= 100x – 5445 = x + 99

99x = 5544

 x = 
5544

99
56

100- (56 + 99) = 155

n
1

x1 n
2 

x2

x
x x n x

n n





1 1 2 2

1 2

n
1 

= n
1
x1

n
2 

 n x2 2

  n x n x1 1 2 2
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1 2
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x
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1 1 2 2

1 2
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.

x
1
,x

2
,....x

n

w
1
w

2
,.....w

n

w/- f/

f 

A B C

x: 50 60 65

y: 70 55 45

z: 50 55 60

A: 30%, B: 20%, C: 50%

x xw ( )      
 

50 30% 60 20% 65 50%
30% 20% 50%

     
 

50 0 3 60 0 2 65 0 5
0 3 0 2 0 5

. . .
. . .

  15 12 32 5
1

.  = 59.5

x yw ( ) . . .     70 0 3 55 0 2 45 0 5
1

= 21+11+22.5 = 54.5

x zw a f      50 0 3 55 0 2 60 0 5
1

. . . = 15+11+30= 56

x-

 



11 600 

620 520 

n
1 

n
2 

xa f  600 x1  = 620 

x2  = 520

x
n x n x

n n





1 1 2 2

1 2

 



600
620 5201 2

1 2

n n

n n

 20n
1 

+ 80n
2

 n
1 

= 4n
2  
 n

1
: n

2
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1.

2.

3.
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5.

6.

7.

8.

2.

conventional method

1 n 
n 1

2e j

2 n 
n
2e j n

2
1e j

‘n’ 

1 

(a) 78, 82, 36, 38, 50, 72, 68, 64, 70

(b) 69, 75, 72, 70, 71, 73, 74, 76, 75, 78

(a)

36, 38, 50, 64, 68, 70, 72, 78, 82 9 n=9

  n 1
2e j  9 1

2e j = 5- = 68

(b)

69,70, 71, 72, 73, 74, 75, 75, 76, 78 10  n=10

  n
2

n
2

1e j

   73 74
2

147
2

73 5.



1.

2.
n
2

n  1
2e j

3.
n
2

n 1
2

2 

60 50 57 61 56

4 8 7 3 5

f  (cf)

   50 8 8

   56 5 13

   57 7 20

   60 4 24

   61 3 27

27= n

n 1
2

  27 1
2

14

14- 20 57 

 = 57 



n
2

n 1
2

Me L

n cf

f
ca f  


2

1

2 0.5 

0.5 

3 

(a) 65-75 55-65 45-55 35-45 25-35 15-25

2 0 14 19 11 4

(b) 30-39 40-49 50-59 60-69 70-79 80-89 90–99

1 4 14 20 22 12 2

(f) cf

15-25 4 4

25-35 11 15

35-45 19 34

45-55 14 48

55-65 0 48

65-75 2 50

50 = n

L =

n =

cf =

f =

c =

 



 n
2

 50
2

= 25- 25- 34-

35–45 = 35-

45

Me L

n cf

f
c 


2

    Me 35 25 15
19

10

  35 100
19

40 26.

 40 26.

(b)

f cf

29.5–39.5 1 1

39.5–49.5 4 5

49.5–59.5 14 19

59.5–69.5 20 39

69.5–79.5 22 61

79.5–89.5 12 73

89.5–99.5 2 75=n

75

= 
n
2


 75
2

= 37.5–

= 38–

= 59.5–69.5

 L = 35

 n = 50

 cf = 15

 f = 19

 c = 10

 



Me L

n cf

f
i 


2

   59 5 37 5 19
20

10. .

 59 5 18 5
2

. .

= 59.5 + 9.25 = 68.75

 = 68.75

4 

(a) (b)

10- 3 0 50

20- 8 20 45

30- 17 40 34

40- 20 60 16

50- 22 80 6

100 0

(c) 0–10 10–30 30–60 60–70 70–90

15 25 30 4 10

(d)

x : 10–20 20–30 30–40 40–50 50–60

f : 3 5 ––– 3 1

= 32.5

(a)

f cf

0–10 3 3

10–20 5 (=8-3) 8

20–30 9 (=17–8) 17

30–40 3 (=20–17) 20

40–50 2 (=22–20) 22=n

 L = 59.5

 cf = 19

 f = 20

 c = 10

 



 n
2

 22
2

= 11 

 = 20–30

23.33

(b)

f cf

0–20 5 = (50–45) 5

20–40 11 = (45–38) 16

40–60 18 = (34–16) 34

60–80 10 = (16–6) 44

80–100 6 = (6–0) 50=n

 n
2

 50
2

= 11 

 = 40–60

50 

(c)

f cf

0–10 15 15

10–30 25 40

30–60 30 70

60–70 4 74

70–90 10 84 = n



 n
2

= 42 

 = 30–60

32

10 

0–10 10–20 20–30 30–40 40–50 50–60 60–70 70–80 80–90

f : 15 12.5 12.5 10 10 10 4 5 5

12. 5 

(d) 32.5  = f
3

f c.f

10–20 3 3

20–30 5 8

30–40 f
3

8+f
3

 = 32.5

40–50 3 11+f
3

 = 30–40

50–60 1 12+f
3
=n

Me L

n cf

f
c 
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5.

6.

7.

1.

2.

3.

4.

5.

6. ×  

(Positional measures or Partition values)

(Q
1
) Q

2
(Q

3
)

Q
1
< Q

2
< Q

3

Q
1

Q
2

Q
3



(Q
1
) 25% 

Q
1 

75% Q
1 

(Q
3
) 75% Q

3 

25% Q
3 

9 

99 

D
1
, D

2 
............ D

9
 

P
1
, P

2 
............ P

99 

Q
n

1 4
 D

n
1 10
 P

n
1 100


Q3
3n
4

 D n
2

2
10

 P n
2

2
100



D n
9

9
10

 P n
99

99
100



5 Q
1
, Q

3
, D

6
, P

30
-

(a) 6, 4, 10, 13, 9

(b) 100 110 120 130 140 150 160

    8 10 12 16 20 25 15

(c) 30–40 40–50 50–60 60–70 70–80

18 37 45 27 10

(a) n=5, 4, 6, 9, 10, 13

Q
n

1 4
  5

4

= 1.25

= = 6.



Q3
3n
4

  3 5
4

= 3.75

= = 10.

P n
30

30
100

  30 5
100

= 1.5

= = 6

(b)

100 110 120 130 140 150 160

8 18 30 46 66 91 106=n

Q n
1 4
   106

4
= 26.5 

  = 27 

27 30 

 120 Q
1 

= 120 

Q3
3n
4



 3 106
4

 = 79.5 

 = 80 

P n
30

30
100



 30 106
100

= 31.8 

= 32 

(c)

30–40 40–50 50–60 60–70 70–80

18 37 45 27 10

18 55 100 127 137

80 91 

150 

Q
3

= 150 

32 46

130 

30 P
30

= 130 

D
6
= 

6
10

n
= 64 

 D
6
=140



Q n
1 4
  137

4
= 34.25 

= 35 

35  40–50

 Q
1 

(40–50)

Q
3 

=
3n
4

=
3 137

4


= 102.75

= 103

 Q
3

60–70 

D
6 

=
6
10

n

=
6 137

10


= 82.2

= 83

 D
6

50–60 

P
30 

=
30
100

n

=
30 137

100


= 42

 P
30

40–50 

Q L

n cf

f
c1

4 


 Q L
cf

f
c2

3n
4 




   40 34 25 18
37

10.    60 102 75 100
27

10.

 40
162 5

37
.  60

27 5
27

.

~  40 + 4.4 = 61.02

~  44.4



D L

n cf

f6

6
10 10 


 P L

n cf

f
c30

30
100 




   50 82 2 55
37

10.     40
11 18

37
10

.

 50 272
37

 40 231
37

~  50 + 7.4 ~  40 + 6.3

= 57.4 ~  46.3
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f
0

=
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=

C =

1
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(a)

(b)



1 

(a) 10–20 20–30 30–40 40–50 50-60 60–70

5 8 12 16 10 8

b 10 20 30 40 50 60 70

59 54 46 34 18 8 0

c 50–59 60–69 70–79 80–89 90–99 100-109

5 20 40 50 30 6

(d) 12, 17, 8, 13, 17, 20

(a) 40–50

 


 
L

f f

f f f
c1 2

1 0 22

  
  

40
16 12

2 16 12 10
10

= 44 

(b)

10–20 20–30 30–40 40–50 50–60 60–70

5 8 12 16 10 8

a

(c)

49.5–59.5 59.5–69.5 69.5–79.5 79.5–89.5 89.5–99.5 99.5–109.5

5 20 40 50 30 6

78.5–59.5 50
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f f

f f f
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79 5 50 40
100 40 30
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f
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1. 111, 171, 191, 212

2. x:  111 171 191 212

f :   3   2  4  5

3. : 0–10 10–20 20–30 30–40

: 8 10 5 2

(1)

x log x

111 2.0453

171 2.2330

191 2.2810

n=4 212 2.3263

8.8856

GM = 
1
n

x log

= 
1
4

8 8856 .

= 2.2214

 GM = 166.5



(2) x f log x f log x

111 3 2.0453 6.1359

171 2 2.2330 4.4660

191 4 2.2810 9.1240

212 5 2.3263 11.6315

14=n 31.3574

3. x- 2

(Harmonic Mean)
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4
1
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20
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1
25

  = 30 

x
1
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2
=20,  x

3
=40,  x

4
=25,  n=4

2 45 10 

40 10 

38 10 

= (450+400+380) 

    = 1230 

= 30 

  1230
30

41

3 2005 2006 5%, 2006 2007 

8% 2007 2008 77% 2006 

2008 

5, 8 77 30 30% 5% 8% 

77% 



100 log x

‘x’

5 105 2.0212

8 108 2.0334

77 177 2.2480

6.3026

GM = anti log 
1 1

3
6 3026

n
x Anti  log log .

  = Anti log 2.1009

  = 126.2

2006 2008 

= 126.2–100 = 26.2% = 26% 

4 1.5, 2.7, 3.0, 4.5 

6.2 

log x

1.5 101.5 2.0064

2.7 102.7 2.0016

3.0 103 2.0128

4.5 104.5 2.0191

6.2 106.2 2.0261

10.076

GM anti
n

x anti   log log log .1 1
5

10 076

= anti log 2.0152

= 103.5

= (103.5–100)%

= 3.5%
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(PROBABILITY)
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Determin-

istic

Probabilistic

a (classical) b (Empirical) 

(a) 

(b) 

1. estimate

2. 

3. 

Trial or

experiment Random experiment Event or Sample point

Simple and Compound Composite Event Mutually

exclusive events Equally likely events

Sample space or Exhauctive events Certain and impos-

sible events Independent and dependent events
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6×6 =36

1 2 3 4  5

 6 6 

6  (1,1), (1,2), (1,3), (1,4), (1,5), (1,6) 6 

6×6=36

n r (r < n)

n
n

r n rCr




5
5

2 5 2

5 3

2 1 3
10

2C 



 


.4

O  1

1 
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(e)  X- A=10

Y- B=15

N=10, x=140, y=150, (d
x
)2 = 180, (dy)2=215, dxdy=60,

d
x
 = x–10

dx=(x–10) =x–10×10 N = 10

= 140–100

dx
 
= 40
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  r = 0.92
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2 (a) X Y 12 x = 30, y = 5,

x2 = 670, y2 = 285, xy = 334

(x=10, y=14)- (x=11, y=4)

x = 30–11+10=29

y = 5–4+14=15

x2 = 670–112+102 = 649

y2 = 285–42+142 = 465

xy = 334–11×4+10×14 = 430

N = 12

r-

r = 0.78

(b) x Y 2x+3y=4, x y

 y N
y y  1 2a f

  10 1 2

N
y

  100 1 2

N
y

  y N2 100



x y- ax+by+c=0 

 r =+ 1 a b-

     = –1 a b-

a >0, b >0 a b-

 r  = –1 7 

(c)  x y- (20,5), (21.4), (22,3)

20 + 5 = 25,  21 + 4 = 25, 22 + 3 = 25

x y- x+y=25

 x y- +1 a b-

X Y- r- = –1

(d)  x Y- r- 0.5 2x–4 3–2y-

a b- x- +, y- (–)

r = – 0.5

3 

0–10 100 55

10–20 60 40

20–30 40 40

30–40 36 40

40–50 24 36

50–60 11 22

60–70 6 18

70–80 3 15

x Y

x-

y-



 40
60 000

100000
,

= 67

r- 0.898

4 

(i) r-  0 1

(ii) 1.6

(iii) r=0 

(iv) x y = 0.6 x –y – 0.6

(v) x- y- 0.3 (3x–4) (4–y) – 0.3

(vi) x- y- r=0.8 x-
1
2

y r = 0.4 

(vii)  r-

(viii) r-

(ix) r-

(x) –x –y

(xi) x- –y –x y- r-

(xii) r=0 

(xiii) x- y- r  1
3

x  1
3

y  1
3

r = 1 

(xiv) x- y- r  1
2

2x 3y r = 1 

(xv) x- y y- × r-

(i) r- –1 1-

(ii) r- –1-

(iii) r=0 

(iv) y- y- y ya f  y ya f
(v) (4–y)- –(y–4) 

(vi) r- r- 0.8 



(vii) r-

(viii) r- –1 

(ix) r-

(x) x y-

(xi) x y- r-

(xii) r = 0-

(xiii) r- r  1
3

(xiv) r- r  1
2

(xv) r
yx 

= r
xy 

r-

(i) r =0.5, N = 25 r-

         (ii) r = 0.7 N=25 r-

(i) r r ± PE(r)

PE(r)=0.6745×
1 1 0 25

5

2  r

N

.
×0.6745

       = 0.15×0.6745=.101175

  0.5 ± 0.10 0.40 0.60

(ii) PE(r)= 0.6745×
1 0

5
 .49  0 6745 0 51

5
. .

= 0.1349 × 0.51

= .068799

 6PE(r) = 6× .068799

= .412794

 r= o.7> 6PE(E) i.e.> 0.41

 r-



1.

2.

3.

4. r = +1, –1 O

5.

6.

7.

8.

9. 9

10. 

(a)  (b)  (c)  (d) 

 (e)  (f)  (g)

 (h) (i) 

 (j)  (k) 

(a)  (b)  (c)  (d)  (e)  (f) 

(g)  (h)  (i)   (j)  (k) 

11. r-

(a) x: 1 2 3 4 5 6 7 8 9 10 11

y: 4 7 10 13 16 19 22 25 28 31 34

(b) x: 43 44 46 40 44 42 45 42 38 40 42 57

y: 29 31 19 18 19 27 27 29 41 30 26 10

(c) X i

i



 125

1

25

, y i

i



 100

1

25

,  x i

i

2

1

25

650

 ,  y i

i

2

1

25

460

 ,  x yi i

i



 508

1

25

(a) 0.95 (b) – 0.733 (c) 0.207



12. N=25, x=125, x2=650, y=100, y2=460, xy=508

8, 6 6,8

0.26 

13. r-

N=10, x=140, y=150, (x–10)2=180, (y–15)2=215, (x–10)(y–15)=60

0.92 

14. N-

r=1, xy-330, y2=990, x- =10, X x x
y Y Y

 
 

N=11

15. r-

x: 6 2 10 4 8

y: 9 11 ? 8 7

x y 6 8,

16.

62 72 68 58 65 70 66 63 60 72

50 65 63 50 54 60 61 55 54 65

17. x y 50 

x  10,  x
=3, y  6 , 

y
=2, r= 0.3,

(x=10, y= 6)

r-

0.3

18. x y-

(a) {(x, y) = (10, 4), (11, 3), (12, 2), (14, 0), (8, 6)}

(b) {(x, y) = (15, 3), (20, 8), (25, 13), (30, 18)

r-

(i) – 1,   (ii) 0.5   (iii) 1   (iv) 0

(a) (b) 

(a) r = –1  (b) r=+1

 * * *
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