
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

4

1
4

5

9




n

n
n

n




 

4
1

1 4

5

9


n n

n n



 


3

4 1

5

9


n n n

n n n

( )

( )

 
 


3 4

4 1
5
9


n

n






3

1

5

9

 9 27 5 5n n  

 4 32n 

 n  8

5. n+1P
3

 = 10 × n–1P
2
; n

n+1P
3

 = 10 × n–1P
2


n

n

n

n



 
 



 

1

1 3
10

1

1 2( ) ( )


( )n n n

n

n

n

 


 





1 1

2
10

1

3


n n

n n n

( )

( )



 




1

2 3

10

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
5

 = 7 × n+2P
5

n 

22 × nP
5

 = 7 × n+2P
5

22 × 
n

n

n

n
 



 5
7

2

2 5( )

22×
n

n

n n n

n
 

 

5
7

2 1

3

( )( )


22

5

7 2 1

3 4 5n

n n

n n n


 

  

( )( )

( )( )

 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

n

   



= 
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

= 5850000

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 

60

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

144

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


  

nC
r
 = 

n

r n r

1 

nC
r
 = 

n

r n r r = 0

nC
0
 = 

n

n

n

n0 0 1


.
= 1  (| 0 = 1)

2

nC
r
 = 

n

r n r r = n

nC
n
 = 

n

n n n
 

1

0
1

nC
n
 = nC

0 
= 1

3 

nC
r
 = 

n

r n r r n – r



nC
n–r

 = 
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( )

= n
r r n r

n
r n r 


  1 1 1

= 
n

r r n r

n

r n r n r 


   1 1 1( )

= 
n

r n r r n r 


 
L
NM

O
QP1

1 1

1

= 
n

r n r

n r r

r n r 

  

 1

1

1
.

( )

= 
n

r n r

n

r n r 



 1

1

1
.

( )

= 
n

r n r



 

1

1

= n
rC1



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

2


 




( ) ( )

(iii) nC
3 
= 

n

n

n n n n

n

n n n

3 3

1 2 3

3 3

1 2

3


  




 ( ) ( ) ( )( )

nC
1

 = n, 
n nC

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

( )





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

n 


2
72



 n(n – 1) = 72 = 9 × 8   n, n – 1

 n = 9

n = 9 r = 2

6. nC
4 

: nC
7

 = 7 : 2;
 
n

 

n

n

C

C

4

7

7

2




n

n

n

n

4 4

7 7

7

2








7 7

4 4

7

2

n

n







7 6 5

4 5 6

7

2

 

  


( )( )( )n n n

 (n – 4)(n – 5)(n – 6) = 60 = 5 × 4 × 3

 n – 4 = 5 [x – 4, n – 5, n – 6 ]

 n = 9

7. n – 1C
3 

: nC
5

 = 5 : 8, 
 
n

 

n

n

C

C




1

3

5

5

8



n

n

n

n


 





1

3 1 3

5 5

5

8


5 5 1

3 4

5

8

n n

n n
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8. 
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0

(iii) 24C
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(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 
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(v) 2nC
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2 
= 44 : 3 (vi) nC

3
 = 6 × nC

2

(vii) 2nC
3
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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

r
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n r
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7.
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r
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r – 2 
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(ii) n – 2C
r
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22. 15 

(i) 
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(ii) 
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27.
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S(n) n = 1, 2 3

S(n) nN

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

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

k
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( )
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 nN

 1 + 2 + 3 + ...... + n =
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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
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3. n n2

4. n n(n + 1)

5. 1.2 + 2.3 + 3.4 + ..... + n(n + 1) = 
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2
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n
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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
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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
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n m



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

mC a C a x C a x C a x C a x C x0 1
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3
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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..... ...
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2
 = 6, 4C
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Pascal’s triangle
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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
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(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
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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
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P
P


L

N
M
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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

* * *
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