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  , / ,C a b a R b R R R    

Note :- i) Z = (a, b) = a + ib  1i    or 2 1i  

ii) (a, b) = (c, d)   a =c; b = d

iii)  Z
1
=(a, b), Z

2
=(c,d)  Z

1
+Z

2
 = (a+c, b+d)

iv) Z = (a, b)   –Z = (–a, –b)

v)  Z
1
=(a, b), Z

2
=(c,d)  Z

1
–Z

2
 = (a–c, b–d)

vi)  Z
1
=(a, b), Z

2
=(c,d)   Z

1
.Z

2
 = (a, b).(c, d) = (ac – bd, ad + bc)

vii)  ( , ), ( , )a b c d    & (0, 0)    2 2 2 2
,

ac bd bc ad

c d c d





  
    

viii) (0, 0)  , ( , )a b      
1

2 2 2 2
,

a b

a b a b
   

    

 Z = a + ib  Z a bi 

Note:  , C    

(i) ,        ii) . . ,     iii) ,   iv) 0   , C        

Z=a+ib   Z 

2 2 2 2

1
2

2 2 2 2

, 0
2 2

, 0
2 2

a b a a b a
i if b

Z or Z a ib

a b a a b a
i if b

  
       

  
  

   
     
   
   

1
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VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS)

1. Z
1
=(2,  –1) , Z

2
=(6,  3)   Z

1 
 Z

2 

Sol. Z
1
=(2,  1), Z

2
=(6,  3)

Z
1 
 Z

2
 = (2  6, 1 3) = ( 4,  4).

2. ( 6, 5) + (10,  4) 

Sol. ( 6, 5) + (10,  4) = (–6+10,  5–4)  = (4, 1) = 4 + i.

 = 4 + i) =   i.

3. Z=(cos , sin )  
1

z ,
z

Sol. z (cosθ, sinθ) cosθ + i sin θ 

2 2

1 1 cosθ  sin θ cosθ  sin θ
cosθ  sin θ

cosθ + i sin θ cosθ  sin θ cos θ sin  θ

i i
i

z i

 
    

 

 
1

(cosθ sin θ) (cosθ sin θ) cosθ sin θ cosθ sin θz i i i i
z

        

                                                        2 sin θ = (0,2sin θ)i .

4. (3, 4) 

Sol. (3, 4)    
2 2 2 2

3 4 3 4
, , .

3 4 3 4 25 25

    
   

    

5. (7, 24) 

Sol. (7, 24)  2 2 2 2

7 24 7 24
, , .

7 24 7 24 625 625

    
       

6. Z
1
 = (3, 5), Z

2
 = (2, 6)  Z

1
 . Z

2
 

Sol. (a ,  b) . (c ,  d)=(ac-bd,  ad+bc)

Z
1
.Z

2
=(3,  5) . (2 ,  6)=(6-30,  18+10)=(-24,  28)

i .e. ,  (3+5i)(2+6i)=-24+28i

7. Z
1
=(6, 3), Z

2
=(2, -1)  1 2Z Z

Sol. ( , ), ( , )a b c d     2 2 2 2
,

ac bd bc ad

c d c d





  
    

1

2

12 3 6 6 9 12
, ,

4 1 4 1 5 5

Z

Z

    
        

  or 
9 12

5 5
i
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8. (2  3i) (3 + 4i) A + iB 

Sol. (2  3i) (3 + 4i) = 6 + 8i  9i + 12 = 18  i

    = 18 + i ( 1).

9. 3(7 + 7i) + i(7 + 7i) A + iB 

Sol. 3(7 + 7i) + i(7 + 7i) = 21 + 21i + 7i   7

      = 14 + 28i.

10.
4 + 3i

(2 + 3i)(4 - 3i)
 A + iB 

Sol.
4 3 4 3

(2 3 )(4 3 ) 8 6 12 9

i i

i i i i

 


    

4 3

17 6

i

i






(4 3 )(17 6 )

(17 6 )(17 6 )

i i

i i

 


 

68 24 51 18

289 36

i i  




86 27

325

i
  

86 27

325 325
i 

11.
2 + 5i 2 - 5i

+
3 - 2i 3 + 2i

 A + iB 

Sol.
2 5 2 5 (2 5 )(3 2 ) (2 5 )(3 2 )

3 2 3 2 (3 2 )(3 2 ) (3 2 )(3 2 )

i i i i i i

i i i i i i

     
  

     

6 4 15 10 6 4 15 10

9 4 9 4

i i i i     
 

 

4 19 4 19

13 13

i i   
 

4 19 4 19

13

i i   


8
(0)

13
i


 
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12.
19

i


  A + iB 

Sol.
19

19

1
i

i

 

      18

1

.i i


       
9

2

1

i i


       
9

1

1 i



    2 1i  

      
1

i



      
1( )

( )

i

i i



      i  2 1i  

      0 .1i 

13. (3 + 4i) 

Sol. (3 + 4i)  (3  4i).

14.
5i

7 + i
 

Sol.

2

2 2

5 5 (7 ) 35 5

7 (7 )(7 ) 7

i i i i i

i i i i

 
 

   

         
35 5 7 1 1 7

.
50 10 10

i i i  
  

 
1 7

.
10

i

15. (2 + 5i)(-4 + 6i)  

Sol. (2 5 )( 4 6 ) 8 12 20 30i i i i        

 22 8i  .

  = 22 + 8i.



5

16. 2 4 6
i + i + i + .......(2n +1)  

Sol. 2 4 21 ( 1) 0i i     

 6 8 2 3 2 4( ) ( ) 0i i i i   

      
2 1 2 12 1 1

n n
i

 
    

  2 4 6 ..... (2 1)i i i n       = -1

17. -35
i  

Sol.
35

35

1
i

i

 

       
17

2

1

i i


      
1

i



      
1.

.

i
i

i i
 


a+ib   = 2 2

a ib

a b





  'i'   = 2(1)

i
i


 

Problems for Practice

(i) 9i  A + iB Ans: 0+i.1

(ii) (- i)(2i)  A+iB Ans: 2+i.0

SHORT ANSWER TYPE QUESTIONS (4 MARKS)

1. 7 + 24i 

Sol:- 7 24 ( )i x iy     

7 24i  

2 2 2 27 24 7 7 24 7

2 2
i

 
   

 
 
 

 
32 18

(4 3 )
2 2

i i
 

       
 
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2. 2

2 - i

(1- 2i)
, 

-2 -11i

25

Sol:- 2 2

2 2

(1 2 ) 1 4 4

i i

i i i

 


  

2

3 4

i

i



 

(2 )( 3 4 )

( 3 4 )( 3 4 )

i i

i i

  


   

26 8 3 4

9 16

i i i   




2 11 2 11

25 25 25

i i  
  

 
2 11 2 11

25 25 25

i i  
 

 2

2

(1 2 )

i

i




, 

2 11

25

i 
 

3.
 
  

n
1 + i

= 1
1- i

 'n' 

Sol.
1 (1 )(1 )

1 (1 )(1 )

i i i

i i i

  


  

       

2(1 )

(1 1)

i




       

21 2

2

i i 


       
1 1 2

2

i 


       
2

2

i
i 

  1ni    n = 4 

4.
1

x + iy =
1 + Cosθ + i Sinθ

 2
4x 1 = 0  

Sol.
1

1
x iy

Cos i Sin 
 

 

         2

1

2 (2) .
2 2 2

Cos i Sin Cos
  




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1

2
2 2 2

Cos Cos i Sin
  


 

  

         
2 2

2
2 2 2 2 2

Cos i Sin

Cos Cos i Sin Cos i Sin

 

    




   

       

         2 2

2 2

2
2 2 2

Cos i Sin

Cos Cos Sin

 

  




 

  

         
2 2

2
2

Cos i Sin

Cos

 







1 2

2 2

iTan

x iy



  

 
1

2
x 

2 1x  , 

24 1x 

24 1 0x  

5.
3

x + iy =
2 + Cosθ + i Sinθ

  
2 2

x + y = 4x - 3  

Sol.
3

2
x iy

Cos i Sin 
 

 

 

   

3 2

2 2

Cos i Sin

Cos i Sin Cos i Sin

 

   

    

          

 

 
2 2

6 3 3

2

Cos i Sin

Cos Sin

 

 

 


 

2 2

6 3 3

4 4 ( )

Cos i Sin

Cos Sin Cos

 

  

 


  

6 3 3

5 4

Cos i Sin

Cos

 



 



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6 3 (3 )

5 4 5 4

Cos i Sin
x iy

Cos Cos

 

 


  

 

6 3 3
,

5 4 5 4

Cos Sin
x y

Cos Cos

 

 

 
 

 

L.H.S:- 2 2x y

2 2
6 3 3

5 4 5 4

Cos Sin

Cos Cos

 

 

    
        

   

2 2

2 2

36 9 36 9

5 4 5 4

Cos Cos Sin

Cos Cos

  

 

 
 

 

 

2 2

2

36 9 9 36

5 4

Cos Sin Cos

Cos

  



  




 
 

2 2

2

36 36 9

5 4

Cos Cos Sin

Cos

  



  




 
2

45 36

5 4

Cos

Cos










 

 
2

9 5 4

5 4

Cos

Cos










 
9

5 4Cos




R.H.S:- 4 3x 

6 3
4 3

5 4

Cos

Cos





 
   

 
24 12 15 12

5 4

Cos Cos

Cos

 



  




 
9

5 4Cos




. . . . . .L H S R H S 

6. z = 3  5i z3  10z2 + 58z  136 = 0 

Sol. z = 3  5i  z  3 = –5i

 (z  3)2 = ( 5i)2

 z2  6z + 9 =  25

 z2  6z + 34 = 0.
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z3  10z2 + 58z  136 = z(z2  6z + 34)  4(z2  6z + 34)

        = z(0)  4(0) = 0.

7.




3 2 sin θ

1 2 sin θ

i

i
 

Sol:-
3 2 sin θ

1 2 sin θ

i

i





=
(3 2 sin θ)(1 + 2  sinθ)

(1 2 sin θ)(1+ 2  sinθ)

i i

i i





=

2 2

2

3 4 sin θ + 8  sinθ

1+ 4 sin θ)

i i

2

2 2

3 4sin θ 8sin θ 

1+ 4 sin θ 1+ 4 sin θ
i


 

 2

8sin θ 
0

1+ 4 sin θ


sin θ = 0 θ =n , n z  

  

2

2

3 4sin θ 
0

1+ 4 sin θ


 

2

2

3 4sin θ = 0

3
sin θ =

4

 



2

2 23
sin θ = sin

2 3

,
3

n n z




 

   
        

   

Problems for Practice

(i) –8–6i  Ans: (1 3 )i 

Hint : b=–6<0,   b<0  
2 2

r a r a
a ib i

  
    

 
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(ii) (–5+12i)  

Ans: (2 3 )i 

Hint : Refer Ex.3 from page 14 of text book

(iii) 1 2 2

2+11i 2+i
Z = , Z =

25 (1 2i)




 

Hint :  Refer Example '2' from page No. 13 of text book.



1)   'n' R 

     
n

Cos iSin Cos n iSin n       

2)  Cos iSin   'Cis '

3)  
n

Cos iSin Cos n iSin n   


   , 'n' 

4)
1

cos i sin
cos i sin

 
 

 


   
1

cos i sin
cos i sin

 
 

 


5)    
n

n n1
Cos iSin Cos iSin Cos n iSin n

Cos iSin
     

 

 
      

 
.

'n' 

6)  Cis .Cis Cis      , R    

7) 21, ,    
1 3

2

i


 
  and 

2 1 3

2

i


 


8) 21 0      
3 1 

VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS)

1. A, B, C   , ,x cis A y cis B z cis C  xyz 

Sol:- ( ) cos sin 1.xyz cis Acis B cisC cis A B C i        

1xyz  

2. cosθ sinθx i   
6

6

1
x

x
 

Sol:- 6 6(cosθ sin θ) cos 6θ + sin 6θx i i    ,  6

1
cos 6θ sin 6θ.i

x
 

6

6

1
2cos 6θ.x

x
  

2
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3. 2
1, ,  2 3

(1 )    

Sol:- 2 3 2 3 3 3 3(1 ) (1 ) ( ) ( 2 ) 8 8                    

4. 2
1, ,  3 2 3

(1 ) (1 )     

Sol:- 3 2 3 2 3 3 3 2 3(1 ) (1 ) ( ) ( ) ( ) 1 1 2                    .

5. '8' 

Sol:-         
1 1 11 1 1

33 3 33 3 38 8 1 8 1 2 1     

 
1

32 1

22(1), 2( ), 2( ) 

  '8'   22, 2 , 2 

6.  
3

1 3i  

Sol:-
1 3

1 3 2 2 cos sin
2 2 3 3

i i i
     

              

   
3

3
31 3 2 cos sin 2 cos sin 8[ 1 (0)] 8

3 3
i i i i

 
 

  
           

  

SHORT ANSWER TYPE QUESTIONS (4 MARKS)

1.
 

 

4

8

Cosα + i Sinα

Sinβ + i Cosβ
 

Sol:-
 

 

 

 

4 4

8 8
2

Cos i Sin Cos i Sin

Sin iCos i Sin iCos

   

   

 


  

 

 

4

8

Cos i Sin

i Cos i Sin

 

 



   

 

 

4

88( )

Cos i Sin

i Cos i Sin

 

 






   
4 8

Cos i Sin Cos i Sin   


         4 48 2 1 1i i   

  4 4 8 8Cos i Sin Cos i Sin     
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   4 8 4 8Cos i Sin       or

 4 8Cis   

2. 8
(1 - i)

Sol:- 1 1a ib i  

2 2 2 21, 1, (1) ( 1) 2a b a b        

8

8 1
(1- ) 2

2

i
i

  
     

 
8

8 1
2

2 2

i 
   

   
8 8

0 02 45 45Cos i Sin 

   42 8 45 8 45Cos i Sin        0 016 (360 ) (360 ) 16 1 (0) 16Cos i Sin i      

3.
   

   
   

5 5

3 i 3 i
+ - -

2 2 2 2
 

Sol:-    
5 5

5 5
0 0 0 03 3

30 30 30 30
2 2 2 2

i i
Cos i Sin Cos i Sin

   
         

   

     0 0 0 0150 150 150 150Cos i Sin Cos i Sin   

  0 0 0 0150 150 150 150Cos i Sin Cos i Sin   

  02 150i Sin                      0 0 0 0 1
150 180 30 30

2
Sin Sin Sin

 
     
 

1
2

2
i i
 

   

4. 2
1, ,     

5 5
2 2

1- ω + ω + 1+ ω - ω  

Sol:-
21, ,    21 0     3 1 

       
55 5 5

2 2 2 21- 1 - 1 1                    

       
55 2 2          

       
55 22 2      

       
5 5 102      

       
2

3 2 332 . .      
 
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232      

3 1 

       32 1   21 0   
      32

     
5 5

2 21- 1 -       = 32

5. 2
1, , 

i)
1 1 1

1 2 2 1  
 

  

ii) 2 10 11
(2 )(2 )(2 )(2 ) 49       

Sol:- i)
1 1 1 1 1 1

0
1 2 2 1 1 2 2 1     

     
     

L.H.S. =  
1 1 1 1 2 2 1

1 2 2 1 (1 2 )(2 ) (1 )

 

     

  
   

     

2 2 2 2

3 3 1 3(1 ) 1

2 4 2 2 2 2 3

 

       

 
   

      

23(1 )
0.

3

 
   

 

 
       

ii) 2 10 11 2 2(2 )(2 )(2 )(2 ) (2 )(2 )(2 )(2 )               

2
2 2 2 2 2 3 2(2 ) (2 ) (2 )(2 ) [4 2 2 ]                 

2 2 2 2[5 2( )] [5 2( 1)] (5 2) 49         

6. 2
1, ,  2 4 8

(1 )(1 )(1 )(1 )        

Sol: 2 4 8 2 2(1 )(1 )(1 )(1 ) (1 )(1 )(1 )(1 )               

2
2 2 3 2 2(1 )(1 ) (1 ) (2 1) 9.               

LONG ANSWER TYPE QUESTIONS (7 MARKS)

1. 'n' 
 

  
 

2n 2n n+1 n π
(1 + i) + (1 i) = 2 Cos

2
 

Sol:- 1 i a ib      1, 1a b      2 2 1 1 2a b   

   
2

22 1
1 2

2

n
nn i

i
 

    
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22

2
1 1

2
2 2

nn

i
 

   

2

2
4 4

n

n Cos i Sin
  

   

2 2
2

4 4

n n n
Cos i Sin

  
   

 
2

1 2
2 2

n n n n
i Cos i Sin

  
      ................................(i)

1 i x iy      1, 1x y      2 2 1 1 2x y   

   
2

22 1
1 2

2

n
nn i

i
 

    

22

2
1 1

2
2 2

nn

i
 

   

2

2
4 4

n

n Cos i Sin
  

   

2 2
2

4 4

n n n
Cos i Sin

  
   

2
2 2

n n n
Cos i Sin

  
    ................................(ii)

(i) & (ii) 

2 2(1 ) (1 ) 2 2
2 2 2 2

   
            

n n n nn n n n
i i Cos i Sin Cos i Sin

   

2
2 2 2 2

n n n n n
Cos i Sin Cos i Sin

    
    

 

2 2.
2

n n
Cos

 
  

 

12 . .
2

n n
Cos R H S

     Hence Proved.

2. 'n' 
 

  
 

n+2

n n 2
n

(1+ i) + (1 i) = 2 Cos
4

 

Sol:- 1  i a ib   1, 1  a b    2 2 1 1 2a b   

     1
1 2

2

n
nn i

i
 

    
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  1
2

2 2

n
n i 

   

 2
4 4

n
n

Cos i Sin
  

   

  21 2
4 4

n
n n n
i Cos i Sin

  
     

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

1  i x iy 1, 1   x y  2 2 1 1 2x y   

    1
(1 ) 2

2

n
n

n i
i

 
    

2
1 1

2
2 2

nn

i
 

   

22
4 4

nn

Cos i Sin
  

   

2(1 ) 2
4 4

n

n n n
i Cos i Sin

  
     

..........................(ii)

(i) & (ii) 

2 2(1 ) (1 ) 2 2
4 4 4 4

n n

n n n n n n
i i Cos i Sin Cos i Sin

      
            

22
4 4 4 4

n
n n n n

Cos i Sin Cos i Sin
    

     

22 2.
4

n
n

Cos
 

   

1
22

4

n
n

Cos




2

22 . . .
4

n
n

Cos R H S




    Hence Proved

3.  
2

2 4 0x x   , Nn   1
2 cos

3

n n n n
    

   
 

Sol:-
2 2 4 16

2 4 0 1 3
2

x x x i
 

      

1 3 , 1 3i i      
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1 3 1 3
(1 3 ) (1 3 ) 2 2

2 2 2 2

n n

n n n ni i i i 
      

                 
         

2 cos sin 2 cos sin
3 3 3 3

n n

n ni i
      

      
   

12 cos sin cos sin 2 .2cos 2 cos .
3 3 3 3 3 3

n n nn n n n n n
i i

      
      

 

4. 'n'   ,
π

Z = Cisθ θ (2n +1)
2

 
  

  
2n

2n

Z -1
= i Tan nθ

Z +1
 

Sol:- ( )Z Cis Cos i Sin    

L.H.S:- 

2

2

1

1

n

n

Z

Z





 

 

2

2

1

1

n

n

Cos i Sin

Cos i Sin

 

 

 


 

2 2 1

2 2 1

Cos n i Sin n

Cos n i Sin n

 

 

 


 

 
 

1 2 2

1 2 2

Cos n i Sin n

Cos n i Sin n

 

 

  


 

2

2

2 (2) .

2 (2) .

Sin n i Sinn Cos n

Cos n i Sinn Cos n

  

  

 




2 2

2

2 2 .

2 2 .

i Sin n i Sinn Cos n

Cos n i Sinn Cos n

  

  





 2 1i  

 
 

2

2

i Sin n Cos n i Sin n

Cos n Cos n i Sin n

  

  






( ) . . .iTan n R H S   Hence Proved.

5. 'n' 

   
   
      

n n n+1 n θ nθ
1 + Cosθ + i Sinθ + 1 + Cosθ - i Sinθ = 2 Cos Cos

2 2
 

Sol:- L.H.S:-    1 1
n n

Cos i Sin Cos i Sin       

2 22 (2) 2 (2)
2 2 2 2 2 2

n n

Cos i Sin Cos Cos i Sin Cos
                   

                               

2 2
2 2 2 2 2 2

n n

n n n nCos Cos i Sin Cos Cos i Sin
                   

                               
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2
2 2 2 2 2

n n

n nCos Cos i Sin Cos i Sin
                 

                              

2
2 2 2 2 2

n n n n n n
Cos Cos i Sin Cos i Sin

              
                       

2 2
2 2

n n n
Cos Cos

     
         

12 . . . .
2 2

n n n
Cos Cos R H S

     
       

 Hence Proved.

6. 2
1, , 

2 6 2 6 2 7 2 7
(1 ) (1 ) 128 (1 ) (1 )                    

Sol:- 2 6 2 6 6 2 2 6 6 6 12(1 ) (1 ) ( ) ( ) 2 ( )                     

        62 (2) 128  .........(1)
2 7 2 7 7 2 2 7(1 ) (1 ) ( ) ( )                 

        7 7 14 7 2( 2) ( ) ( 2) (  + )        .

        ( 128)( 1) 128    .........(2)

(1), (2) 

2 6 2 6 2 7 2 7(1 ) (1 ) 128 (1 ) (1 )                  

7. 2
1, , 

     2 2 3 3 3
3x y z x y z x y z x y z xyz              

Sol:- 21, ,   

2 2 3 4 31 0 1, 1 . 1                   

Consider   2 2x y z x y z      

2 2 2 3 2 2 4 2 3x xy xz xy y yz xz yz z               

   2 2 2 2x xy yz zx xy yz zx y z         

 2 2 2 2( )x y z xy yz zx        

 2 2 2 2 1x y z xy yz zx           

L.H.S :-    2 2x y z x y z x y z        

  2 2 2x y z x y z xy yz zx       

3 3 3 3 . . .x y z xyz R H S    



 ax2 + bx + c (a, b, c 

x 

 2 23x +2x+7,  3x 7  

 ax2 + bx + c = 0 (a, b, c “ 

 2 23x +2x 5=0,  3x +2 = x+7 

 ax2 + bx + c = 0   
2b ± b 4ac

2a

 

  2b 4ac  

2ax bx c 0    ,   a, b, c 

Case (i) :-
b

0
2a


       

Case (ii) :-
2b b 4ac

0 x
2a

  
   

Case (iii) :-
2b i 4ac b

0 x
2a

  
     

a, b, c  2ax bx c 0  

(i)    0 ,      

(ii)     

(iii)  0     

2ax bx c 0     

3
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2 2b b 4ac b b 4ac 2b b

2a 2a 2a a

       
    

 

2 2 2 2

2 2

b b 4ac b b 4ac ( b) (b 4ac) 4ac c

2a 2a 4a 4a a

           
       

   

   ax2 + bx + c = 0 

 2a x ( )x 0    

  i.e., a x x 0    

(Common root)

2

1 1 1a x b x c 0     2

2 2 2a x b x c 0  

     
2

1 2 2 1 1 2 2 1 1 2 2 1c a c a a b a b b c b c   

2f (x) ax bx c 0     

(i) c 0 , 0  ,  
1

f 0
x

 
  

  
1


, 

1


  

(ii) f (x k) 0  k, k      

(iii) f ( x) 0    ,    

(iv)
x

f ( ) 0
k

  k , k    

(Sign of quadratic expressions)

 
2ax bx c 0        

(i) x      2ax bx c   a 

(ii) x < , x >   2ax bx c   a 

2ax bx c 0   , ( a, b,c R ) a 0  
2ax bx c 0    

 x R   2ax bx c   a  

a, b,c R , a 0 2ax bx c 0     
b

x
2a


 

x R   2ax bx c   a  
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(Maximum and minimum values )

2ax bx c  a<0 a, b,c R
b

x
2a




= 

24ac b

4a



2ax bx c  a>0 a, b,c R
b

x
2a


  

= 

24ac b

4a



VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS)

1. 2, 5 

Sol:-  = 2,  = 5

 +  = 2 + 5 = 7,   = 2 × 5 = 10

    2x ( )x 0    

  2x 7x 10 0   

2.   
m n

, (m 0, n 0)
n m

 

Sol:-  = 
m

n
,  = 

n

m


 +  = 

2 2m n m n

n m mn


 

  = 
m n mn

1
n m mn

  
      

  

2x ( )x 0    

  

2 2
2 m n

x x 1 0
mn

 
    

 

  2 2 2mnx (m n )x mn 0    

3. ,2 + 3 2 3   

Sol:- 2 3, 2 3       

   2 3 2 3 4      

  2 3 2 3 4 3 1      

  2x ( )x 0    

   
2x 4x 1 0   .
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4. 2 3 5 , 2 3 5   

Sol:- 2 3 5, 2 3 5        

 2 3 -5 2 3 -5 10      

  2 3 -5 2 3 -5 12 25 13      

 2x ( )x 0    

2 2x ( 10)x 13 0 x 10x 13 0        .

5.  2
x + x + 2 = 0  

2ax b c 0    = 
2b b 4ac

2a

  

a = –1, b = 1, c = 2

  

21 1 4( 1)(2) 1 1 8

2( 1) 2

      


 

1 9 1 3 1 3 1 3
or 1or 2

2 2 2 2

       
    

   

6. 2 2
4x - 4x +17 = 3x -10x -17  

Sol:- 2 2 24x 4x 17 3x 10x 17 x 6x 34 0.........(1)        

2ax b c 0    = 
2b b 4ac

2a

  

a = 1,  b = 6, c = 34

   = 
6 36 4(1)(34)

2(1)

  

6 100 6 10i

2 2

    
 

3 5i, 3 5i    

 3 5i, 3 5i   

7. 2
2x 5x 6 0    

Sol:-  2 2b 4ac ( 5) 4(2)(6)     

      25 48 23   
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8. 2
x -12x + 32 = 0  

Sol:-  2x 12x 32 0,     2( 12) 4(1)(32) 144 128 16 0       

0    , 

a = 1, b = –1, c = 32 16   

  

9.   2
ax + bx + c = 0  a, b, c 

Sol:-
-b c

,
a a

    

(i)*

b
1 1 ba

c c
a


  

   
  

(ii)*  

 
 

2

2 2 2

2 22 2 2 2

b c21 1 ( ) 2 a a

c
a

      
   

    

 
 

2

22

22

2

b c2
b 2acaa

cc
a




 

(iii)  
2 2 2

22 2

2 2

b c b 2c b 2ac
2( ) 2

a a a a a

    
                 

(iv)   3 3 2 2       

    2
2           2

3      

2 2

2

b b c b b 3c
3

a a a a a a

        
               

3

3

3abc b

a




(v)    44 7 7 4 3 3       

        

4 3

3

c 3abc b

a a

  
   
   

         

4 2

7

bc (3ac b )

a




(vi)
      

 

222 2 22 2

2

              
              
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 
 

 
 

2
2 222 2 2

2

2 2 2 2 2 2

b b b 4acb b c b b 4aca
4 4

c a a c a a cc
a

                          

(vii)  
2 2 2 2 2 2 2

2

2 22 2 2

2 2 2 2

c

1 1 a 

     
    

  


   

10.    2
x - a x - b = h   

Sol:-     2 2 2x a x b h x a b x ab h 0        

         
2 2 2 22 2a b 4(1) ab h a b 4ab 4h a b 2h 0               

0    

6. x R  

(i) 2
x - x + 7 (ii) 2

2x - 7 - 5x

Sol:- (i) 
2x x + 7

2ax bx c    a = 1, b = –1, c = 7

2 24ac b 4(1)(7) ( 1) 28 1 27

4a 4(1) 4 4

   
  

  a = 1 > 0, 
2x x 7    

27

4
.

(ii) 22x 7 5x 

Sol:-
2ax bx c    a = –5, b = 2, c = –7

2 24ac b 4( 5)( 7) (2) 140 4 136 34

4a 4( 5) 20 20 5

      
   

 

   a = –5 < 0, 22x - 7 - 5x   
34

5



Problems for Practice

(i) 340 

Ans : 12, 14

(ii) x R  

(a) 23x + 2x +11 Ans:-  
32

3

(b) 212x x 32  Ans:-  = 4
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SHORT ANSWER TYPE QUESTIONS (4 MARKS)

1. m 2
x -15 - m(2x - 8) = 0

Sol:- 2x 2mx 8m 15 0     

2b 4ac 0   

20 ( 2m) 4(1)(8m 15) 0      

         24m 32m 60 0   

         2m 8m 15 0   

           m 3 m 5 0   

         m 3 or m 5  

2. m  2
x + (m + 3)x + (m + 6) = 0  

Sol:-
2x + (m + 3)x + (m + 6) = 0  

2b 4ac 0   

20 (m 3) 4(1)(m 6) 0      

         2m 6m 9 4m 24 0     

         2m 2m 15 0   

           m 5 m 3 0   

         m 5 or m 3   

3. 2
x - 6x + 5 = 0 , 

2
x -12x + p = 0  p 

Sol:- 2x - 6x 5 0  , 2x -12x p 0     

2 6 5 0     ,

  1 5 0 1or 5        

1   2 12 p 0 1 12 p 0 p 11          

5   2 12 p 0 25 60 p 0 p 35          

p 11 or 35 

4.
2

ax + 2bx + c = 0 , 
2

ax + 2cx + b = 0 ( )b 0  

a + 4b + 4c = 0   

Sol:-
2ax 2bx c 0   , 

2ax 2cx b 0      
2 2a 2b c 0............(1) a 2cx b 0...........(2)        

 (1) (2) 2b 2c c b 0      

 
1

2 b c b c 0
2

       
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1

2
   

2
1 1 a

a 2b c 0 b c 0 a 4b 4c 0
2 2 4

   
                

Problems for Practice

(i) m 2x - 2(1+ 3m)x + 7(3+ 2m) = 0  

Ans:-
10

m or 2
9




(ii)
2x 6x + 5 = 0 , 

2x 3ax + 35 = 0  a 

Ans:- a = 4 or 12

LONG ANSWER TYPE QUESTIONS (7 MARKS)

1.

(i)

2

2
x + x +1
x - x +1

Sol:-

2

2

x x 1y
x x 1

 


 
 

2 2y(x x 1) x x 1     

2 2x y xy y x x 1     

2(y 1)x (y 1)x y 1 0      

2x R, b 4ac 0     

 
2(y 1) 4(y 1)(y 1) 0      

2 2(y 1) 4(y 1) 0    

2 2y 2y 1 4 y 2y 1 0        

23y 10y 3 0    

23y 9y y 3 0     

3y(y 3) 1(y 3) 0     

(y 3)(1 3y) 0   

 
  

 

1y ,3
3   (  a = y2 = –3 < 0)

 
 

 

2

2

x x 1
x x 1

 
 
 
 

1,3
3  
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2. x R    
1 1 1+ -

3x +1 x +1 (3x +1)(x +1)  

Sol:-
1 1 1y

3x 1 x 1 (3x 1)(x 1)
  

   
 

2

x 1 3x 1 1 4x 1y
(3x 1)(x 1) 3x 4x 1
    

  
   

2y(3x 4x 1) 4x 1    

23yx 4xy y 4x 1    

23yx 4(y 1)x (y 1) 0     

2x R b 4ac 0      

 
24(y 1) 4(3y)(y 1) 0    

216(y 1) 12y(y 1) 0    

 4(y 1) 4(y 1) 3y 0    

 4(y 1) 4y 4 3y 0    

4(y 1)(y 4) 0   

(y 1)(y 4) 0   

  y ( a = y2 =1>0 )

3. x 2
x

x - 5x +9  
-1
11 , 1 

Sol:- 2

x
y

x 5x 9


 

  2x yx 5yx 9y  

 2yx ( 5y 1)x 9y 0    

 2yx ( 5y 1)x 9y 0    

2x R b 4ac 0      

   2( 5y 1) 4 y 9y 0   



Basic Learning Material - Maths II(A)28

 2 225y 1 10y 36y 0   

 211y 10y 1 0   

 211y 10y 1 0  

 211y 11y y 1 0   

   11y 1 y 1 0  


1

y 1
11

  

y 
1

, 1
11

  

4. x R  2
x - p

x - 3x +2   p 

Sol:- 2

x py
x 3x 2




 
 

2x y 3xy 2y x p    

2x y (3y 1)x (2y p) 0     

2x R b 4ac 0      

 
2(3y 1) 4y(2y p) 0     

2 29y 6y 1 8y 4py 0     

2y 2(3 2p)y 1 0    

a = 1>0,    

2b 4ac 0  

 
22(3 2p) 4(1)(1) 0   

24(3 2p) 4 0   

2(3 2p) 1 0   

29 4p 12p 1 0    
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24p 12p 8 0   

2p 3p 2 0   

(p 1)(p 2) 0   

  P 

i.e.,1 p 2 

5. x-1 x-14 - 3.2 + 2 = 0  

Sol:- x 12 a   

x 1 x 14 3.2 2 0   

 
x 12 x 12 3.2 2 0


   

 
2x 1 x 12 3.2 2 0    

2a 3a 2 0   

(a 1)(a 2) 0   

a 1or 2 

Case (i) a = 1 

x 1 02 1 2 x 1 0 x 1       

Case (ii) a = 2 

x 1 12 2 2 x 1 1 x 2       

x 1 or 2 

6.


 


x x 3 5

x 3 x 2
   x 0, x 3

Sol:-
x a

x 3



 



Basic Learning Material - Maths II(A)30

1 5a
a 2

   

2
2a 1 5 2(a 1) 5a

a 2


    

22a 5a 2 0   

22a 4a a 2 0    

2a(a 2) 1(a 2) 0    

(a 2)(2a 1) 0   

1a 2 or a
2

  

Case (i) a = 2  

x x2 4
x 3 x 3

  
 

x 4x 12  

3x 12 x 4   

Case (ii)
1a
2

   
x 1 x 1

x 3 2 x 3 4
  

 

4x x 3   3x 3 x 1     

x 1 or 4  

7.

21 12 x + - 7 x + + 5 = 0
x x

   
      

 x 0

Sol:-  
1x a
x

 
   

  
22a 7a 5 0    

22a 2a 5a 5 0    

2a(a 1) 5(a 1) 0    

(a 1)(2a 5) 0   
5a 1 or
2

 

Case (i) :- a = 1  

21x 1 x x 1 0
x

     
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2( 1) ( 1) 4(1)(1) 1 1 4 1 3ix
2(1) 2 2

       
  

Case (ii) :-
5a
2

   

2
21 5 x 1 5x 2x 5x 2 0

x 2 x 2


       

         22x 4x x 2 0 2x(x 2) 1(x 2) 0

   (x 2)(2x 1) 0

1x or 2
2

 

1 1 i 3x , ,2
2 2


 

8.
2

2

1 1
x + - 5 x + + 6 = 0

x x

   
      

 x 0

Sol:-
2

2

1 1
x + 5 x + + 6 = 0

x x

   
   

   

2
1 1

x 2 5 x + + 6 = 0
x x

    
      

     

1
x a

x
   

 2a 2 5a + 6 = 0  

2a 5a + 4 = 0 

  a 1 a 4 = 0  

a 1 or 4 

1 1
x 1 or x 4

x x
    

2 2x x 1 0 or x 4x 1 0      

   1 1 4 4 16 4
x or x

2 2

   
  

1 3 i
x or x 2 3

2


   
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9. 2c ab       2 2 2 2c - ab x - 2 a - bc x + b - ac = 0  

3 3 3a +b + c = 3abc  a = 0 

Sol:-   = b2 – 4ac = 0.

 
2

2 2 22 a bc 4(c ab)(b ac) 0      
 

 
2

2 2 2a bc (c ab)(b ac)    

4 2 2 2 2 2 3 3 2a b c 2a bc b c ab ac a bc      

3 3 3a(a b c ) 3a(abc)    

3 3 3a b c 3abc or a 0     .

Problems for Practice

(i) 2

x + 2

2x + 3x + 6
 Ans:

1 1
,

13 3

 
 
 

(ii)

2

2

2x 6x + 5

x 3x + 2




Ans:  ( , 2 2, )   

(iii) 1+x 1 x3 + 3 = 10  Ans: x = –1 or 2

(iv) x   1+x 1 x7 + 7 = 50  Ans: x = –1 or 1

(v)

2 1

3 3x + x 2 = 0  Ans: x = –8 or 1

(vi)
3x x +1

+ = 2
x +1 3x

  (x 0, x 1)   Ans:
1

x
2





 n

nnn axaxaxaxf   ................)( 2

2

1

10
 0 1 2 na ,a ,a ,..............a R C

00 a 'x' 'n'

 f (x) 'x' n n > 0 f (x) = 0  'x' n 

 ''   0)( f , '' f (x) = 0 


(i) 321 ,,    3 2

1 2 3 0   x p x p x p  

13211 pS  

21332212 pS  

33213 pS  

(ii) 4321 ,,,    
4 3 2

1 2 3 4x p x p x p x p 0      

143211 pS  

24241314332212 pS  

34211434323213 pS  

443214 pS  


(i) A.P.   a-d, a, a+d 

(ii) G.P.  ada
d

a
,,  

(iii) H.P.   
daada 

1
,

1
,

1
 


(i)

0)( xf   n ,.....,,, 321  0)( xf  

n  ,.....,,, 321  

4
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(ii)

n ,.....,,, 321   0)( xf  'k'  0)( 
k

x
f

nkkk  .........,,, 21

(iii) n ,.....,,, 321   0)( xf 1 2h, h,   

n.............. h     f (x h) 0 

(iv) n ,.....,,, 321   0)( xf  1 2h, h,   

n.............. h    0)(  hxf  

(v)

n ,.....,,, 321   0)( xf
n

1
......,.........

1
,

1

21

0
1

. 








x
fxn

 

(vi)  ''   2    0xf  

Note :-  'x'   
x

1

VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS)

1. 3 2
x 6x 9x 4 0     1, 1,   

Sol:- 0496 23  xxx

 0 1 2 31, 6, 9, 4a a a a     

1
1 1

0

( 6)
1 1

1

a
S S

a


  
     

62  

426 

α = 4

2.    3 2
2x x 7x 6 0  -1, 2,   

Sol:- 0672 23  xxx

 6,7,1,2 3210  aaaa

2

1
211

0

1
1





 S

a

a
S

2

1
1




2

3
1

2

1 



 

2

3

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3.    3 2
x 2x ax 6 0  1, -2, 3 'a' 

Sol:- 062 23  axxx

 6,,2,1 4310  aaaaa

10

2
2

a

a

a
S  

a )3)(2()3)(1()2)(1(

a 632

5a

4.
3 2

x 2x 5x 6 0     , 1 ,  

Sol:- 0652 23  xxx

 6,5,2,1 3210  aaaa

1

)2(
1

0

1
1





 

a

a
S

  1  ......................(1)

1

6
)1)()((

1

3
3





 

a

a
S

6  .........................(2)

(1)   1  (2) 

6)1(  06232  

62  0)3(2)3(  

062   0)2)(3(  

062  32or

6    

 = –2   = 3

 = 3  = –2

5. 3 2
4x 16x 9x a 0     'a' 

Sol:- 09164 23  axxx

 aaaaa  3210 ,9,16,4

 9
1

3
3 




a

a
S

9
4

)(





a

36 a
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6. 4 3 2
x 6x 7x 2x 1 0    

Sol:- 01276 234  xxxx

n ......,.........,, 321  0)( xf  n  ......,.........,, 321  

0)( xf  

01276 234  xxxx

xx   

01)(2)(7)(6)( 234  xxxx

01276 234  xxxx

7. 4 3 2
x 3x 6x 2x 4 0      

Sol:- n .............,,, 321    0)( xf   
n

1
.............,

1
,

1
,

1

321

 

0
1










x
f

04263 234  xxxx

x
x

1
  

04
21

6
1

3
1

234




























xxxx

04
2631

234


xxxx

042631 432  xxxx

013624 234  xxxx

013624 234  xxxx

8. 5 4 3 2
x - 2x + 3x - 2x + 4x + 3 = 0   

Sol:- n ......,.........,, 321   0)( xf   nkkkk  ......,.........,, 321

0








k

x
f  

034232 2345  xxxxx
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x
x

2
  

03
2

4
2

2
2

3
2

2
2

2345















































xxxxx

03
2

4

4
2

8
3

16
2

32

2345


xxxxx

0
32

966416124 2345





xxxxx

0966416124 2345  xxxxx

Problem for Practice

(i)

(a) 1, -1, 3 Ans: 033 23  xxx

(b) i21,32  Ans: 0522146 234  xxxx

(c) 0, 1, 
2

5
,

2

3 
Ans: 015124 234  xxxx

(ii) 01036 23  xxx  

Ans: –1, 5 (Hint : 2,,   )

(iii) 0234  dcxbxaxx  1, 2, 3, 4 a, b, c, d 

Ans: a = –10, b = 35, c = –50, d = 24

(iv) 03115 34  xxx  

Ans: 03115 34  xxx

(v) 0613411 2345  xxxxx

Ans: 01114136 2345  xxxxx

(vi) 02573 234  xxxx  

Ans: 013752 234  xxxx

(vii)
3 2x + 2x 4x +1 = 0  

Ans: 
3 26 36 27 0x x x       (Hint :  put 

3

x
x  )

(viii) 4 3 26x 7x + 8x 7x + 2 = 0   

Ans: 016218972216 234  xxxx  (Refer Text Book Page No. 136. Ex.2)
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(ix) 0
72

1

16

1

4

1 23  xxx  m

m = 12 

Ans: 02493 23  xxx  (Refer Text Book Page No. 136. Ex.3)

SHORT ANSWER TYPE QUESTIONS (4 MARKS)

1. 04816x3xx
23   

Sol:-  ,,    048163 23  xxx  

 0 1 2 31, 3, 16, 48a a a a     

1

)3(
)(

0

1
1





 

a

a
S 3 

16)()(
0

2
2  

a

a
S

162  

162 

4

  ,,   i.e., 4, -4, 3

2. 026x5x2xx
234   i1  

Sol:- 1+i  

i1  

  i1

   x (1 i) x (1 i) 0    

    0))1())1(  ixix

0)1( 22  ix

01122  xx

0222  xx

222  xx  02652 234  xxxx  

1 2 –5   6   2

       2 0 2   8   2   0

     –2 0 0 –2 –8 –2

1 4   1   0   0
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0142  xx

2

324

2

4164 



 x

2

)32(2 
 x

)32(  x

    32,1  i

3. 0210x11x6xx
234   32

Sol:- 32  

32  

  32

   0)32()32(  xx

   0)3)2()3)2(  xx

  03)2(
2

2  x

03442  xx

0142  xx

0142  xx  0210116 23  xxxx  

1 –6  11 –10   2

      4 0   4 –8     8   0

   –1 0   0 –1     2 –2

1 –2   2     0   0

0222  xx

2

22

2

842 i
x







ix  1

   ii  1,1,32,32

4. 2 7      4 2
2 16 77 0x x x     

Sol:- 72 i  
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72 i

 72 i

   0)72()72(  ixix

(x 2) i 7) x 2 i 7) 0           

0)7()2( 22  ix

07442  xx

01142  xx

01142  xx  077162 24  xxx  

1   0    2 –16   77

   – 4 0 –4   16 –28     0

  –11 0   0 –11   44 –77

1 –4    7     0     0

0742  xx

2

)32(2

2

124

2

28164 ii
x










)32( ix 

   72,72,32,32 iiii 

Problems for Practice

(i) 4 3 2x 2x 4x 6x 21 0      

Ans: 61,61,3,3 ii 

(ii) 3 24x 20x 23x 6 0     

Ans:-








 6,
2

1
,

2

1
(Hint :  ,, )

(iii) 3 29x 15x 7x 1 0     

Ans:-








1,
3

1
,

3

1
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LONG ANSWER TYPE QUESTIONS (7 MARKS)

1. 02414x9xx
23 

Sol:- 024149 23  xxx

 24,14,9,1 3210  aaaa

 ,2,3  

1
1

0

3 2 ( 9)
a

S
a

  


        I...............................95  

14)3)(())(2()2)(3(
0

2
2  

a

a
S

14326 2  

 II...............................1456 2  

 59 II 

14)59(56 2  

01425456 22  

0144519 2  

01473819 2  

0)2(7)2(19  

(19 7)( 2) 0    

7
, 2

19
   

2   (I)

19)2(5  

   ,2,3

1),2(2),2(3 

 1,4,6 

2.    3 2
8x 36x 18x 81 0  A.P.  

Sol:- 3 28x 36x 18x 81 0   

 81,18,36,8 3210  aaaa

A.P.  a-d,  a,  a+d 
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8

)36(
)()()(

0

1
1





 daada

a

a
S

2

9
3  a

2

3
 a

8

81
))()((

1

3
3





 daada

a

a
S

8

81
)( 22 
 daa

2

3
a  

8

81

4

9

2

3 2 









 d

8

81

4

49

2

3 2 








 


d

8

81

8

)49(3 2 





d

27)49( 2  d

9274 2  d

364 2  d

3 d

3,
2

3
 da  

  a–d,  a,  a+d

3
2

3
,

2

3
,3

2

3











2

9
,

2

3
,

2

3

3. 02452x26x3x
23   G.P.  

Sol:- G.P. a/r, a, ar

   324
8 2

3

a
a ar a a

r

 
     

 
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26 1 26
2 1

3 3

a
a ar r

r r

 
       

 

1 13 1 10
1

3 3
r r

r r
      

3r 

  2/3, 2, 6.

4. 01626x39x54x
23   G.P.. 

Sol:- 016263954 23  xxx

 16,26,39,54 3210  aaaa

G.P. ara
r

a
,,  

54

)39(

0

1
1





 ara

r

a

a

a
S

).(....................
18

13
1

1
Ir

r
a 










54

16
))((

0

3
3














 ara

r

a

a

a
S

27

83 
 a

3

3

3

2







 
 a

3

2
 a

3

2
a  I  

18

131

3

2 2








 

r

rr
,  

013121212 2  rrr

0122512 2  rr

01291612 2  rrr

0)43(3)43(4  rrr

0)43()34(  rr

3

4

4

3 



 rror

4

3
,

3

2 



 ra   ara

r

a
,,  
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






 







 


4

3

3

2
,

3

2
,

4

3

3

2







 


2

1
,

3

2
,

9

8

5. 024x2x4xx
234  x 

Sol:- 2424)( 234  xxxxxf  

x3 'h' )( hxf   .

we have         2424)(
234

 hxhxhxhxhxf

)( hxf     x3  444)(1

4  hhC

'h'  1044  hh

 0)1( xf

i.e., 02)1(4)1(2)1(4)1( 234  xxxx

    –1 1   4   2 –4 –2

0 –1 –3   1   3

1   3 –1 –3   1 = A
4

0 –1 –2   3

1   2 –3   0 = A
3

0 –1 –1

1   1 –4 = A
2

0 –1

1 =A
0

 0 = A
1

: 043

2

2

3

1

4

0  AxAxAxAxA

014 24  xx  

6. –2 4 3 2
x - 5x + 7x -17x + 11 = 0

Sol:- 5 3 2( ) 5 7 18 11f x x x x x      

 f(x+2) = 0.
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2 1  –5  7 –17   11

0 2 –6 2 –30

2 1 –3 1   –15 –19 = A
4

0 2 –2 – 2

2 1 –1 –1        –17  = A
3

0 2 2

2 1 1           1 = A
2

0 2

2 1           3 = A
1

0

           1 = A
0

 4 3 2

0 1 2 3 4( 2) A A A A Af x x x x x     

            4 3 2( 2) 3 17 19f x x x x x      

 4 3 23 17 19 0x x x x    

7.  
5 4 2

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

Sol:- 5 4 2( ) x - 4x + 3x - 4x + 6 = 0f x   

 f(x+3) = 0.

 f(x+2) = 0.

3 1  –4 0 3 –4 6

0 3 –3 –9 –18  –66

3 1 –1 –3 –6 –22     –60 = A
5

0 3 6 9 9

3 1 2 3 3        –13 = A
4

0 3 15 54

3 1 5 18          57 = A
3

0 3 24

3 1 8         42 = A
2

0 3

3 1          11 = A
1

0

          1 = A
0

 5 4 3 2

0 1 2 3 4 5( 3) A A A A A Af x x x x x x      

 5 4 3 2( 3) 11 42 57 13  60f x x x x x x       
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  
5 4 3 211 42 57 13  60 0x x x x x      .

8. 0110x26x10xx
234 

Ans:- 01102610 234  xxxx

0
110

2610
2

22 









xx
xxx

026
1

10
1

2

2 


















x
x

x
x ............................. 

*
1

x k
x

   .......... (1)

  

2

21
x k

x

 
  

 

2 2

2

1
x 2 k

x
  

2 2

2

1
x k 2

x
   ..........(2)

(1) & (2)  *  2k 2 10k 26 0   

2k 10k 24 0  

2k 6k 4k 24 0   

   k k 6 4 k 6 0   

  k 4 k 6 0  

k 4 0  k 6 0 

04
1


x

x 06
1


x

x

0412  xx 0612  xx

0142  xx 0162  xx

2

4164 
x

2

4366 
x

 
2

322 
x

 
2

2232 
x

32x 223x

  223,223,32,32 
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9. 02x12x12xx2x
2345 

Sol:-

  

  1x  0212122 2345  xxxxx

    –1 2   1 –12 –12 1   2

0 –2     1   11 1 –2

2 –1 –11 – 1 2   0

02112 234  xxxx

0
21

112
2

22 









xx
xxx

011
11

2
2

2 


















x
x

x
x ..................................... *

1
x k

x
  ....................... (I)

2

2
1

k
x

x 









2

2

2 2
1

k
x

x 

2 2

2

1
x k 2

x
   ....................... (II)

I & II   * 
  01122 2  kk

01142 2  kk

0152 2  kk

015562 2  kkk

0)3(5)3(2  kkk

0)52)(3(  kk

03 k 052 k

03
1


x

x 05
1

2 









x
x
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0132  xx 05
2

2 
x

x

2

493 
x 0252 2  xx

2

53
x 0242 2  xxx

0)2(1)2(2  xxx

0)12)(2(  xx

2,
2

1



x

  






 


2

53
,

2

53
,

2

1
,2,1

10. 015x9x9x5xx
2345   

Sol:-

  1 

1x  

x=1 1 –5   9 –9   5 –1

0   1 –4   5 –4   1

1 –4   5 –4   1   0

01454 234  xxxx

0
14

54
2

22 









xx
xxx

0
1

4
1

2

2 


















x
x

x
x

k
x

x 
1

2

2
1

k
x

x 









2

2

2 2
1

k
x

x 

2
1 2

2

2  k
x

x

  05422  kk
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0342  kk

0332  kkk

0)3(1)3(  kkk

0)1)(3(  kk

03 k 01k

03
1


x

x 01
1










x

x

0132  xx 012  xx

2

493 
x

2

31 i
x




2

53
x

 






 

2

53
,

2

53
,

2

31
,

2

31 ii

11. 0625x31x31x25x6x
2456 

Sol:-

+1, –1 

 1x  1x   

x = –1 6 –25   31     0 –31   25 –6

0 –  6   31 –62   62 –31   6

x = 1 6 –31   62 –62   31  –6   0

0    6 –25   37 –25    6

6 –25   37 –25     6    0

062537256 234  xxxx

x

2

2

25 6
6 25 37 0x x

x x
    

037
1

25
1

6
2

2 


















x
x

x
x

1
x k

x
   

2

2
1

k
x

x 








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2

2

2 2
1

k
x

x 

2
1 2

2

2  k
x

x

03725)2(6 2  kk

025256 2  kk

02510156 2  kkk

0)52(5)52(3  kkk

0)53)(52(  kk

052 k 053 k

05
1

2 








x

x 05
1

3 








x

x

05
2

2 
x

x 05
3

3 
x

x

0252 2  xx 0353 2  xx

0242 2  xxx
6

36255 
x

0)2(1)2(2  xxx
6

115 
x

0)12)(2(  xx
6

115 i
x




2,
2

1
x








 


2

115
,2,

2

1
,1

i

12.
4 3 2

x 10x 26x 10x 1 0      

Sol:- = 4

  
x  22

234 01102610

xx

xxxx




0
1102610

222

2

2

3

2

4


xx

x

x

x

x

x

x

x

0
110

2610
2

2 
xx

xx
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*.................026
1

10
1

2

2 


















x
x

x
x

1
x k

x
   

2

2
1

k
x

x 









2

2

2 2
1

k
x

x 

2
1 2

2

2  k
x

x

(1), (2) * 

02610)2( 2  kk

024102  kk

024462  kkk

0)6(4)6(  kkk

0)6)(4(  kk

04 k 06 k

04
1


x

x 06
1


x

x

0
412





x

xx
0

612





x

xx

0142  xx 0162  xx

(a = 1, b = -4, c = 1) (a = 1, b = -6, c = 1)

a

acbb
x

2

42 


a

acbb
x

2

42 


2( 4) ( 4) 4(1)(1)
x

2(1)

    


)1(2

)1)(1(4)6()6( 2 
x

2

124
x

2

4366 
x

2

324
x

6 32

2
x




2

)32(2 


2

246


32
 

2

2232 
 s
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32,32  223

223,223 

   223,223,32,32 

Problems for Practice

(i) 3 22x 3x 8x 3 0     

Ans:-








3,1,
2

1
(Hint :  ,2, )

(ii) 3 2x 7x 36 0    

Ans:-  2,6,3 

(iii) 3 2x 3x 6x 8 0     A.P..

Ans:- { 4, 1, -2 }

(iv) 3 24x 24x 23x 18 0     A.P..

Ans:-








2

9
,2,

2

1

(v) 3 2x 6x +10x 3 = 0   x2 

Ans:- 0123  xx

(vi) 4 3x 8x x 5 0     'x'

Ans:- 0556524 24  xxx

(vii) 4 3 210 4 24 0x x x x    

Ans:- 4 3 29 40 80 80 0x x x x    

(viii) 4 3 26x 35x 62x 35x 6 0    

Ans:-
1 1

, , 2 and 3
3 2

 
 
 

(ix) 0413134 23  xxx  

Ans:-







 4,

4

1
,1



 (Fundamental Principle) : 'p' 'q'

pq 

 (Permutations) : 

(selection) (arrangement)

 n r  n

rp  

n

rp  = n(n-1)(n-2)....... ..................(n-r+1) = 
!

( )!

n

n r

 (i) 'n' 'r'  91  nr

1

r 1Pn

  r 

(ii) 'r'

1

r 1Pn

  r 

2

r 2Pn

  r 

 n, r 1 r n 
1 1

r 1P P . P
n n n

r rr
 

 

Proof
!

P
( ) !

n

r

n

n r




1 1

r 1

( 1)! ( 1)!
P . P .

( 1)! [( 1) ( 1)]!

n n

r

n n
r r

n r n r

 



 
  

    

            
)!(

)!1(
.

)!1(

)!1(

rn

n
r

rn

n











5
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)!(

)!1(

)!1)((

)!1(

rn

nr

rnrn

rnn











( 1)!( ) .( 1)!

( )! ( )!

n n r r n

n r n r

  
 

 

  r

( 1)!
P

( )!

nn
n r r

n r


   



VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS)

1. 4P 1680
n   'n' 

Sol:-
4P 1680n 

      = 10 × 168

      = 10 × 8 × 21

      = 10 × 8 × 7 × 3

      = 8 × 7 × 6 × 5

8n

2.
3 1320

n
P   'n' 

Sol:-
3P 1320n 

      = 10 × 132

      = 12 × 11 × 10

12n

3. 1

5 6P : P 2 : 7
n n   'n' 

Sol:- 1

5 6P : P 2 : 7n n 

7:2
)!6(

!
:

)!4(

)!1(






n

n

n

n

7

2

!

)!6(

)!6)(5)(4(

!)1(









n

n

nnn

nn

7

2

)5)(4(

)1(






nn

n

)209(2)1(7 2  nnn

033252 2  nn

0)32)(11(  nn











2

3
11 nn
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4. 1

5 5P : P 3 : 2
n n   'n' 

Sol:-
2

3

!

)!5(

)!4(

)!1(









n

n

n

n

2

3

!

)!5(

)!5)(4(

!)1(









n

n

nn

nn

2

3

)4(

)1(






n

n

12322  nn

14n 14n

5.
56 54

( 6) ( 3)P : P 30800 :1r r    'r' 

Sol:-
56 54

( 6) ( 3)P : P 30800 :1r r  

(56)! (54 ( 3))! 30800

(56 ( 6))! (54)! 1

r

r

 
  

 

(56)! (51 )! 30800

(50 )! (54)! 1

r

r


  



56 55 (51 ) 30800r    

30800
(51 ) 10

56 55
r   



41r  .

Problem for Practice

(i)  12 12 13

5 4P 5. P Pr  , 'r' Ans:- r = 5

SHORT ANSWER TYPE QUESTIONS (4 MARKS)

2.
7 5P 42 P

n n  'n' 

Sol:-
)!5(

!
42

)!7(

!




 n

n

n

n

)!7)(6)(5(

1
42

)!7(

1




 nnnn

42)6)(5(  nn

67)6)(5(  nn

)612)(512()6)(5(  nn

12n
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  

2. PICTURE  

(i)   

(ii)  

(iii)  

Sol:- P IC T U R E   (I, U, E), (P, C, T, R) .

(i)

= 5! × 3! = 5 × 4 × 3 × 2 × 1  ×  3 × 2 × 1 = 720

I U E      P     C     T     R       = 5 ! × 3 ! = 720

3!

     5!

(ii)  

× × × × ×

1 2 3 4 5

3
5P

  = 144060245!4
3

 P

(iii) (c)

v

      V     C     C     V     C     V     C

 = 3! 4! = 144

3. TRIANGLE 

Sol:- TRIANGLE  (A, E, I)  (T, R, N, G, L) 

C     C     V     V     C     C     C     V

= 3! x 5!

= (3 x 2 x 1) x (5 x 4 x 3 x 2 x 1)

= (6)(120) = 720
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4.

Sol:- n = 5, r = 4, = 1 , 2, 4, 5, 6

= 
1

1





r

n P  × ( ) × 1111.......r 

= 
3

4 P  × (1 + 2 + 4 + 5 + 6) × 11111

= 24 × 18 × 1111 = 4,79,952

5.

i)   ii)  iii) 

Sol:-

12!.

        i)

 = 7! x 6!.

       ii)

   × B × B × B × B × B × B ×

 7P
6 

= 6! ×  7P
6 
= 7.6!.6!.

     iii)

= 6!.

 = 6!.

 = 2 × 6! × 6!.

6. (i) 

 (ii) 

Sol:- (i)        B  G
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= 5 × 4 × 7 !

= 20 × 5040

= 1,00,800

(ii)   B                                    B

= 
2

5 P   

= 7! x 
2

5 P = 1,00,800

7.

Sol:-

  

  = 3! × 5! 4! 3! 

       6 120 24 6 103680     .

Problems for Practice

(i) "EQUATION" 

E ? N ? E 

N 

(Example 5.2.8 Text Book Page Number 159).

(ii)

(Excersie 5(a), Section II. Q. No 4. Text Book Page Number 170).

LONG ANSWER TYPE QUESTIONS (7 MARKS)

1. MASTER 

 (i) REMAST (II) MASTER 

Sol:-  A, E, M, R, S, T
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(i) REMAST

A  __  __  __  __  __   5! 

E __  __  __  __  __   5! 

M __  __  __  __  __   5! 

R A  __  __  __  __   4! 

R E A  __  __  __   3! 

R  E  M  A  S  T   1! 

REMAST 

= 3 × 5! + 4! + 3! + 1!

= 3(120) + 24 + 6 +1 = 391

(ii) MASTER

A   __  __  __  __  __   5! 

E  __  __  __  __  __   5! 

M  A  E   __  __  __   3! 

M  A  R   __  __  __   3! 

M  A  S  E    __  __   2! 

M  A  S  R    __  __   2! 

M  A  S  T  E   R   1! 

MASTER 

= 2 × 5! + 2 × 3! + 2 × 2! + 1

= 2 (120) + 2 (6) + 2 (2) + 1

= 240 + 12 + 4 + 1

= 257

2. PRISON 

 PRISON 

Sol:- I, N, O, P, R, S 

I  __  __  __  __  __   5! 

N __  __  __  __  __   5! 

O __  __  __  __  __   5! 

P    I   __  __  __  __   4! 

P    O   __  __  __  __   4! 

P    N   __  __  __  __   4! 

P R I N   __  __   2! 

P R I O   __  __   2! 
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P R I S N  __   1! 

P R I S O N   1! 

PRISON 

= 3 × 5! + 3 × 4! + 2 × 2! +1! × 2

= 360 + 72 + 4 + 2 = 438

(Combination) :  (selection)

Example: {A, B, C} 

 {A, B}, {A, C}, {B, C}

(Observations) :

 'n' 'r' n

rC ( , )C n r

n
C

r

 
  

n

r

 
  

 'n' 'r'   = 
!r

pr

n

i.e, !

! ( )! !

n
n r

r

p n
C

r n r r
 



!

( )! !

n

r

n
C

n r r
 



 n   
0 11,n n n

nC C C n  

 ,r s n  n n

r sC C  r + s = n  r = s.

 n n
r n rC C 

 1
1

n n n
r r rC C C
  

VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS)

1.
6

n

4

n
CC   'n' 

64 CC nn 

64 n    srnCC s

n

r

n 

10 n
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2. n n 1
2 310 C 3 . C

 'n' 

Sol:-
!3)!31(

)!1(
.3

!2)!2(

!
10






 n

n

n

n

!3)!2(

!)1(
.3

!2)!2(

!
10






 n

nn

n

n

123

)1.(3
5






n
110  n 9n

3.
53r

12

1r

12
CC    'r' 

Sol:-
53r

12

1r

12 CC  

If 
s

n

r

n CC                 (or)        
s

n

r

n CC 

srn  sr 

53112  rr 531  rr

4412  r 62  r

164  r     3r

4 r

4. n n
r rP 1320, C 220   'n' 'r' 

Sol:- 6
220

1320
! 

r

n

r

n

C

P
r

!3123 r

3r

3 1320n P 

3 12 11 10n P   

 n = 12.

5.
6

n

5

n
CC   

n

13
C

Sol:-
65 CC nn 

65 n

11 n

2

13

11

1313 CCCn  78
12

1213







6.
3

10

4

10

5

10
CC2.C   

Sol:-
3

10

4

10

5

10 2 CC.C 
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   10 10 10 10

5 4 4 3C C C C   

 r

n

r

n

r

n CCCCC 1

14

11

5

11 

  

5

12C

79261112
12345

89101112







7. 5040Pr

n  , 210Cr

n   'n' 'r' 

Sol:- 24
210

5040
! 

r

n

r

n

C

p
r 50404 Pn

!41234! r
4 10 9 8 7n P    

4r  10n

SHORT ANSWER TYPE QUESTIONS (4 MARKS)

1.
r

1n

r

n

1r

n
CCC



   

Sol:-
r

n

r

n CCSHL  1...

            
!)!(

!

)!1()!1(

!

rrn

n

rrn

n







            














!)!(

1

)!1()!1(

1
!

rrnrrn
n

            
















!)!)(1(

1

)!1()!1(
!

rrnrn

rn

rrrn

r
n


















!)!1(

1

!)!1(
!

rrn

rn

rrn

r
n















!)!1(

1
!

rrn

rnr
n

r

n C
rrn

n

rrn

nn 1

!)!1(

)!1(

!)!1(

)1(! 









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2.

Sol:-  = 9

 = 8

 
5

8C

56
12345

45678







3. EQUATION 

Sol:- EQUATION (E, O, U, A, I) (Q, T, N) 

  
3

5C  

  
2

3C  

 
2

3

3

5 CC   

                 30
12

23

123

345












LONG ANSWER TYPE QUESTIONS (7 MARKS)

1. 4

30
4

0r

3

r)(29

4

25
CCC 




 

Sol:- 



4

0

3

29

4

25...
r

r CCSHL

 3

25

3

26

3

27

3

28

3

29

4

25 CCCCCC 

 25 25 26 27 28 29

4 3 3 3 3 3C C C C C C     

 26 26 27 28 29

4 3 3 3 3C C C C C    

 27 27 28 29

4 3 3 3C C C C   

 28 28 29

4 3 3C C C  

29 29

4 3C C 
30 n n n 1

4 r 1 r rC C C C


    
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2.

4
34 38 r

5 4

r 0

C C




  

Sol:- 



4

0

4

38

5

34

r

r CC

 34 34 35 36 37 38

5 4 4 4 4 4C C C C C C     

 35 35 36 37 38

5 4 4 4 4C C C C C    

 36 36 37 38

5 4 4 4C C C C   

 37 37 38

5 4 4C C C  

38 38

5 4C C 

= 39

5C




x, a n N

n n n 0 n n 1 1 n n 2 2 n n r r n 0 n

0 1 2 x n(x a) C x a C x . a C x a C x a C x a                



1.

n
n n n r r

r

x 0

(x a) C x a



      

x n 
n(x a) = n + 1.

2. ( )  'a' '-a'
n

n r n n r r

r

r 0

(x a) ( 1) . C x a



  
n n 0 n n 1 n n 2 2 n n 0 n

0 1 2 nC x a C x a C x a ( 1) C x a          

n(x a) n 

n 

3. ( )  x = 1  a = x
n n

n n r r

r r

r 0 r 0

(1 x) C x C x
 

   
2 n

0 1 2 nC C x C x C x        

4. n(1 x)  (r 1) n

rC  rC .

5.

n(x a) (r 1)
r

n r r

Cn x a
T

r+1
 

r 

n n r r

r 1 rT C x a

 

6.
n(a b c)   

(n 1)(n 2)

2

  
  

6
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VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS)

1.  75y4x   

Sol:-
r

n
7 n r r

C

r 0

(4x 5y) n X a ,



  X 4x, a 5y   n 7

7
7 7 x x

r

r 0

C (4x) (5y)





2.

5

y
4

7
x

3

2








  

Sol:-

5 n
n n r r

r

r 0

2x 7y
C X a

3 4





 
    

2x 7y
X , a

3 4
  n 5

5 r r5
5

r

r 0

2x 7y
C

3 4





   
       

3.

9

2

3y

3

2x










Sol:-

9
2x 3y

3 2

 
  

   nax 

2x 3y
X , a

3 2
  n 9

 

9 r r

n n r r 9

r 1 r r

2x 3y
T C X a C

3 2







   
        

9 9 2r 2r 9 9 r r

rC . 2 3 . x y  

r 5   
9 1 1 4 5 4 5

6 5

9.8.7.6.5 1
T C 2 .3 x y . .3.x y

1.2.3.4.5 2

 

4 5189x y

4.

14
2

3
2

x

x

4








  

Sol:-

14
2

3 2

x

x

4








  n(X a)

2

3

4 x
X , a

x 2
  n 14

 

r14 r 2
n n r r 14

r 1 r r 3

4 x
T C X a C

x 2







  
        

14 28 3r 5r 42

rC 2 . x 

r = 6  
14 10

14 10 12 6
7 6 12

C 2
T C 2 x

x

 
 
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5.
 
  

8
-2

3
2

3
x -

x

Sol:-

8
2

3
2

3
x

x

 
  

 n(X a)

2

3
2

3
X x , a

x




  n 8

3 n k 2 8 3 2 7       

8 r r2

n n r r 8 3
r 1 r r 2

3
T C X a C x

x








   
       

r = 6  
402 4

3 3 3

6
2

128 8 6 6

7 6 22

3 8.7
T C x C 3 x 3 .x

x 1.2

   
     

6

40/3

28 3

x




6.
7

(2x + 3y + z)

Sol:-  n = 7

7(2x 3y z)    

     n 1 n 2 7 1 7 2 8 9
36

2 2 2

    
   

7.
 
  

10
4

3x -
x

-6
x

Sol:-

10
4

3x
x

 
 

 

 
r

10 r10

r 1 r

4
T C . 3x .

x





 
  

 

          
10 r r10 10 2r

rC . 3 . 4 .x
  

10
4

3x
x

 
  

6 rx x 

10 – 2r = –6

 2r = 16  r = 8.

x–6 

10 10 8 8

8C . 3 . ( 4) 

10 2 8 2 8 8

8

10.9
C . 3 . 4 . 3 .4 405 4

1.2
  

8.
 
  

13

2

3

3
2x +

x

11
x

Sol:-

13

2

3

3
2x

x

 
 

 
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 
r

13 r
113 2

r 1 r 3

3
T C . 2x .

x





 
  

 

   
13 r r113 26 5r

r 1 rT C . 2 . 3 . x
 

 

13

2

3

3
2x

x

 
 

 
 

11 rx x  

 26 – 5r = 11  5r = 15  r = 3.

x11 

13 13 3 3 10 3 10 3

3

13.12.11
C 2 3 . 2 . 3 286 2 .3

1.2.3

   

9.
 
 
 

10

2

x 3
+

3 2x
x 

Sol:-

10

2

x 3

3 2x

 
  

 

10 r r

10

r 1 r 2

x 3
T C . .

3 2x





   
        

 
 

3r
5

5r2
510

2
r 1 r r

3
T C . . x

2





 

10

2

x 3

3 2x

 
  
 

  x 


5r

5 0
2

 

 5r = 10  r = 2.

8 2 2
10

r 4 2

1 3 10.9 1 3 45 5
C . .

2 1.2 3 2 36 43

   
        

10.
 
  

10
3x

- 2y
7

Sol:-

10
3x

2y
7

 
  

 
n(x a)  

3x
x , a 2y

7
    n 10

n = 10  n
2

1
T

 6T
10 r

n n r r 10 r

r 1 r r

3x
T C x a C ( 2y)

7







 
    

r = 5 

5 5

10 5 10 5 5 5

6 5 5

3x 3
T C ( 2y) C 2 x y

7 7

   
         
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11.
 
 
 

11
3b

4a +
2

Sol:-

11
3b

4a
2

 
  

n(x A)

3b
x 4a, A

2
  n 11

n = 11  n 1

2

T   n 3

2

T   6T   7T  

r

n n r r 11 11 r

r 1 r r

3b
T C x A C (4a)

2

 



 
   

 

r = 5  r = 6 

5

11 6

6 5

3b
T C (4a) .

2

 
  

 

6

11 5

7 6

3b
T C (4a)

2

 
  

 

8 6 6 5

6T 77.2 .3 .a b 5 7 5 6

7T 77.2 . 3 . a b

11 11

5 6

11.10.9.8.7
C C 77 3 2

1.2.3.4.5

 
     

 


12. 21
(1+ x)   (2r + 4) (3r + 4) r 

Sol:- 21(1 x)   (r + 1) 21

rC

21 21

2r 3 3r 3
C C

 


2r 3 3r 3     n n

r s2r 3 3r 3 21 C C r s or n r s        

r 0  5r = 15

r 0  r = 3

LONG ANSWER TYPE QUESTIONS (7 MARKS)

1.
 
  

11

2 1
ax +

bx
10

x  
 
  

11

2

1
ax -

bx
 -10

x  'a',

'b' a, b .

Sol:-

11

2 1
ax

bx

 
  

 
r

11 r
11 2

r 1 r

1
T C . ax .

bx





 
  

 

   
11 r r11 22 3r

r 1 rT C . a . b .x
  

 
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11

2 1
ax

bx

 
   

 10 rx x  

22 – 3r = 10  3r = 12  r = 4.

x10 

7
11

4 1 4 4

a
T C .

b
 

11

2

1
ax -

bx

 
  

 
r

11 r11

r 1 r 2

1
T C . ax .

bx





 
  

 

 

 

11 r

11 11 3r

r 1 r r

a
T C . .x

b





 


11

2

1
ax -

bx

 
  

 
10 rx x   

11 – 3r = –10  3r = 21  r = 7.


7 11 4

11 4 4
7 7

1 C a
C a

b b

 
  

 
11 7 11 4

334 4

4 7 3

1
1

C a C a
a ab

b b b

 
     

1 ( ,ab a b   

2. a = 3, b = 5, a = 3, b = 5 13
(4a - 6b)

Sol:-

13 13

13 136b 3b
(4a 6b) 4a 1 (4a) 1

4a 2a

    
            

13
3b

1
2a

 
  

13
3b

1
2a

 
  

 n(1 x)

3b 3 5 5
x

2a 2 3 2

   
  


n 13

5 5
2 2

5 7
2 2

(13 1)(n 1) | x | 14 70
m 10

1 | x | 1 7





 
    

 
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

13
3b

1
2a

 
  

 mT  , m 1T  10T , 11T  

10 11T T

9 13 9
13 9 13 9

10 9 9 9

C 55
T C .x C

2 2

 
   

 

10 13 10
13 10 13 10

11 10 10 10

C 55
T C x C

2 2

 
   

 

13(4a 6b)  10T , 11T  

13 9
13 13 17 13 9 17 13 109

10 99

C .5
T (4 3) C .2 .3 .5 143 2 .3 .5

2


       

13 10
13 13 16 13 10 17 13 1010

11 1010

C .5
T (4 3) C .2 .3 .5 143 2 .3 .5

2


       

3.
11

x =
8

 10
(2 + 3x)  

Sol:-

10 10

10 103x 3x
(2 3x) 2 1 2 1

2 2

    
            

10
3x

1
2

 
  

10
3x

1
2

 
  

 n(1 x)

3x 3 11 33
x

2 2 8 16

 
    

 and n 10

 

33 363
16 16

33 49
16 16

(10 1)(n 1) | x | 363
m

1 | x | 1 49


   

 
 

363
[m] 7

49

 
  
 

 

10
3x

1
2

 
  

 (m) 1 8T T   

7

7

10 7

8 7 C

33
T C x 10

16

 
   

 

10(2 3x)  T
8
 

7 10 7
10 10 7

8 7 18

C (33)33
T 2 . C

16 2

 
  

 
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4. x = 8,y = 3 x = 8,y = 3  14
(3x - 4y)

Sol:-

14 14

14 144y 4y
(3x 4y) 3x 1 (3x) 1

3x 3x

    
            

14
4y

1
3x

 
  

14
4y

1
3x

 
  

 n(1 x)

4y 4 3 1
x

3x 3 8 2

   
  


n 14

 
1 15

2 2

31
2 2

(14 1)(n 1) | x |
m 5

1 | x | 1






   

 
 

 

14
4y

1
3x

 
    m m 1T ,T , m m 1T ,T    5 6T ,T, 5 6T ,T  

5 6T T

4 14
14 4 14 4

5 4 4 4

1 C
T C x C

2 2

 
   

 

5 14
14 5 14 5

6 5 5 5

C1
T C x C

2 2

 
   

 

 14(3x 4y)   5 6T ,T, 5 6T ,T  

1414
24 144

5 4

(24) C
T 1001 2 3

2
   

14 14
24 145

6 5

(24) C
T 1001 2 3

2
    

7
x =

2
15

(4 + 3x)  

Sol:-

15

15 15 n3x
(4 3x) 4 1 (1 X)

4

 
     

 
 

3x 3 7 21
n 15, X .

4 4 2 8
    

 
(n 1) X (15 1)(21/ 8) 16 21 336

11.59.
X 1 21/ 8 1 29 29

  
   

 

 T
12 

15 15 11 15 8 11 11 15 11 3

12 11 4 4T C (4) (3x) C 4 21 / 2 C 21 / 2  

Problems for Practice

(i) 12(3x + 5y)
1 4

x = , y =
2 3

Ans:- 
10

2 10

11 C

3 20
T 12

2 3

   
       

(ii) n(3+ 7x)
4

x = , n = 15
5

Ans:- 
11

11

4

11 C

28
T 15 3

5

 
   



 (Rational Fraction) : ( )f x , ( )g x  ( )g x

( ( ) 0)g x 
( )

( )

f x

g x

 (Proper Fraction) : ( )f x ( )g x
( )

( )

f x

g x
 

 (Improper Fractions) : ( )f x ( )g x
( )

( )

f x

g x

 Rule (1) : ( )g x ( )g x ( )ax b
A

ax b
'A'

 Rule (2) : ( )g x ( )g x

( ) , 0nax b a  ,

1 2

2
..............................

( ) ( )

n

n

AA A

ax b ax b ax b
  

  
'n'

1 2, ,................ nA A A  

 Rule (3) : ( )g x  2ax bx c 

( )g x  2ax bx c  2

Ax B

ax bx c



 
A, B 

 Rule (4) : ( )g x  2ax bx c 

( )g x  2ax bx c  ‘n’

   
1 1 2 2

22 2 2
............................. n n

n

A x BA x B A x B

ax bx c ax bx c ax bx c

 
  

     
  n N

1 2 1 2, ,........... , , ,...................n nA A A B B B  

7
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
( )

( )

f x

g x

( ) ( )
( )

( ) ( )

f x R x
q x

g x g x
  ( )q x ( )f x

( )g x  ( )R x ( )R x ( )g x

( )

( )

R x

g x

SHORT ANSWER QUESTIONS (4 MARKS)

1.
5x +1

(x + 2)(x -1)
 

Sol:-
5 1

( 2)( 1) 2 1

x A B

x x x x


 

   
 

A, B 

   

  

1 25 1

( 2)( 1) 2 1

A x B xx

x x x x

  


   

    1 2 5 1A x B x x     ....... (1)

(1) x = 1 

3B = 5+1,     i.e. B = 2

(1) x = –2 

–3A = –9,     i.e. A = 3


5 1 3 2

( 2)( 1) 2 1

x

x x x x


 

   

2.
2x + 3

(x +1)(x - 3)
 

Sol:-
2 3

( 1)( 3) 1 3

x A B

x x x x


 

   
 

   2 1 3 2 3 31 9
,

1 3 4 3 1 4
A B

  
     

  

        
2 3 1 9 1

1 3 4 1 4 3 4 1

x

x x x x x

 
    

    
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3.

2

3

x + 5x + 7

(x - 3)
 

Sol:-    

2

2 33

5 7

( -3) 3 3 3

x x A B C

x x x x

 
  

  
 

 A, B, C 

   

 

2

33

3 35 7

( -3) 3

A x B x Cx x

x x

    
 



   2 25 7 6 9 3x x Ax B A x A B C         ...... (1)

x 

A = 1, B – 6A = 5,  9A – 3B + C = 7

 A = 1, B = 11, C = 31.

     

2

2 33

5 7 1 11 31

( -3) 3 3 3

x x

x x x x

 
   

  

4.  

2

2

x +13x +15

(2x + 3) x + 3
 

Sol:-    

2

2 2

13 15

2 3 3(2 3) 3 3

x x A B C

x xx x x

 
  

   

 A, B, C 

       
2 23 2 3 3 2 3 13 15A x B x x C x x x          ...... (1)

(1) x = –3 –3C = –15  C = 5

(1) 
3

2
x


   

9 9

4 4

A 
   A = –1.

A + 2B = 1

i.e. –1 +2B = 1 (  A = –1)

         B = 1

   

2

2 2

13 15 1 1 5

2 3 3(2 3) 3 3

x x

x xx x x

  
   

   
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5.
2

4

( 4)( 1)

x

x x



 

Sol:- 2 2 2

4 4

( 4)( 1) ( 2)( 2)( 1) 1 2 2

x x A B C

x x x x x x x x

 
   

       

4 ( 2)( 2) ( 1)( 2) ( 1)( 2)x A x x B x x c x x          ........(1)

(1) 1x    

1 4 (1 4) 0 0 3 3 1A A A           

(1) x = –2 

2 1
2 ( 2 1)( 2 2) 4 2

4 2
B B B         

(1) x = 2 

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

12 2
C C c       

1 1
1, ,

2 2
A B C   

4 1 1 1

( 2 4)( _1) 1 2( 2) 2( 2)

x

x x x x x

 
   

   

6.

2

2

x - 3

(x + 2)(x +1)

Sol:-

2

2 2

3

( 2)( 1) 2 1

x A Bx c

x x x x

 
 

   

2 23 ( 1) ( )( 2)x A x Bx c x     

1
2 4 3 (4 1) 0 5 1

5
x A A A          

x2 

1 4
1 1 1

5 5
a B B A       

1 16
3 2 2 3 3

5 5
A c c A


          

16 8

5 2 5
C

x

 
  

2

2 2

3 1 4 8

( 2)( 1) 5( 2) 5( 1)

x x

x x x x

 
  

   
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7.

2

3

2x +1

x -1

Sol:-

2 2

3 2 2

2 1 2 1

1 ( 1)( 1) 1 1

x x A Bx C

x x x x x x x

  
  

      

2 22 1 ( 1) ( )( 1)x A x x Bx C x      

           2 2)Ax Ax A Bx Bx Cx C      

     2 22 1x A B x A B C x A C       

x2 
2A B  ................................(1)

x  
0A B C   ..........................(2)

1A C  .................................(3)

(1) + (2)

2A B 

0A B C  

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

2 2A C  .........................(4)

1A C 

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

3 3 1A A  

(1) 1 2 2 1 1B B      

(3) 1 1 1 1 0 0C C C        

1, 1, 0A B C   

2

3 2

2 1 1

1 1 1

x x

x x x x


  

   

8.

3 2

4 2

3x - 2x -1

x + x +1

Sol:-     
2

4 2 2 2 2 21 1 1 1x x x x x x x x         

3 2

4 2 2 2

3 2 1

1 1 1

x x Ax B Cx D

x x x x x x

   
  

     
 

3 2 2 23 2 1 ( )( 1) ( )( 1)x x Ax B x x Cx D x x         

3 2, ,x x x  
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3A C  .........................................(2)

2A B C D      ........................(3)

0A B C D    .............................(4)

1B D   .......................................(5)

(2) 3C A   ...............................(6)

(5) 1D B    .............................(7)

4
3 1 2 2 4 2

2
A B A B A A


              

 2A 

3 1 0A B A B     

2
2 2 1

2
B B


     

 1B 

(6) 3 2 1C    1C 

(7) 1 1 2D      2D  

3 2

4 2 2 2

3 2 1 2 1 2

1 1 1

x x x x

x x x x x x

   
  

     

9.

4
x

(x -1)(x - 2)
 

Sol:-

4 4

2( 1)( 2) ( 3 2)

x x

x x x x


   

2

2

15 14
3 7

3 2

x
x x

x x


   

 
............................(1)

2

15 14 15 14

3 2 ( 1)( 2) 1 2

x x A B

x x x x x x

 
   

     

15 14 ( 2) ( 1)x A x B x    

1 15 14 (1 2) (1 1)x A B      

                       1 ( 1) (0)A B  

                       1 1A A    

2 30 14 (2 2) (2 1)x A B      
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          16 (0) (1)A B 

          16 B

1, 16A B   

  (1)  

4
2 1 16

3 7
( 1)( 2) 1 2

x
x x

x x x x
    

   

10.

3
x

(x - a)(x - b)(x - c)
 

Sol:-
3

1
( )( )( )

x A B C

x a x b x c x a x b x c
   

     

3 ( )( )( ) ( )( ) ( ( ) ( )( )x x a x b x c A x b x c B x a x c x a x b            

3
3 0 ( )( ) 0 0

( )( )

a
x a a A a b a c

a b a c
          

 

3
3 0 0 ( )( ) 0

( )( )

b
x b b B b a b c B

b a b c
         

 

3
3 0 0 0 ( )( )

( )( )

c
x c c c c a c b C

c a c b
         

 

3 3 3 3

1
( ( )( ) ( )( )( ) ( )( )( ) ( )( )( )

x a b c

x a x b x c a b a c x a b a b c x b c a c b x c
    

           

Problem for Practice

(i)   
5 6

2 1

x

x x



   

Ans:       
5 6 4 11

2 1 3 2 3 1

x

x x x x


 

   

(ii)  
3

2 3

1

x

x



   

Ans:      
3 2 3

2 3 2 5

1 1 1

x

x x x


 

  

(iii)  

2

3

2 6

2

x x

x

 


  

Ans:      

2

3 3

2 6 1 2

22 2

x x

xx x

 
 

 
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(iv)    
2

1

1 2x x    

Ans: Example 3, Page No. 266 from Text Book.

(v)    
2

9

1 2x x    

Ans:     
2 2

9 1 1 3

1 21 2 2x xx x x
  

   

(vi)   

2

2

2 3 4

1 2

x x

x x

 

    

Ans:   

2

22

2 3 4 3 2

1 21 2

x x x

x xx x

  
 

  

(vii)    

2

1 2

x

x x 
  

Ans:    

2 1 4

1 2 1 2

x

x x x x


 

   





(i)  i

1
x x

n
 

(n  , x  , ix  )

(ii) i

1
| x med |

n
 

(n  , med.   , ix  )

VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS)

1.  6, 7, 10, 12, 13, 4, 12, 16 

Sol:-

6 7 10 12 13 4 12 16
x 10

8

      
 

ix x  are 4, 3, 0, 2, 3, 6, 2, 6

= 

8

i

i 1

x x
4 3 0 2 3 6 2 6 26

3.25
8 8 8




      

  


2.  6, 7, 10, 12, 13, 4, 12, 16 

Sol:-

4, 6, 7, 10, 12, 12, 13, 16

10 12
b 11

2


 

8
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ix b  7, 5, 4, 1, 1, 1, 2, 5

= 

8

i

i 1

x b
26

3.25
8 8





 


.

3.  3, 6, 10, 4, 9, 10 

Sol:-

3 6 10 4 9 10 42
x 7

6 6

    
  

  4, 1, 3, 3, 2, 3

6

i

i 1

x x
4 1 3 3 2 3 16

2.67
6 6 6




    

   


4.  4, 6, 9, 3, 10, 13, 2 

Sol:-   : 2, 3, 4, 6, 9, 10, 13

7 1
M

2


  

  4, 3, 2, 0, 3, 4, 7.

7

i

i 1

x M
4 3 2 0 3 4 7 23

M.D. 3.29
7 7 7




     

   


Problems for Practice

(i)  38, 70, 48, 40, 42, 55, 63, 46, 54, 44 

(ii)  13, 17, 16, 11, 13, 10, 16, 11, 18, 12, 17 



9

: n E

m  P(E)   
m

P(E)
n



SHORT AND LONG ANSWER TYPE QUESTIONS

1.

Sol:-

n = 2 × 2 × ..........× 2 

   = 2200

E : 

200 200 200 200 200 1 199

1 3 5 199m C C C ......... C 2 2      

199

200

m 2 1
P(E)

n 2 2
  

2.

Sol:-

30

2

30 29
n C 15 29

2


   

E : 

15 15

1 1m C C 

= 15 × 15

= 225
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m 225 15
P(E)

n 15 29 29
  



3.

Sol:-

n = 6 x 6 = 36     S 1,1 1,2 .............. 1,6

            2,1 2,2 .............. 2,6
        .........................................

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

           6,1 6,2 .............. 6,6
E : 

E (1,6)(2,5)(3,4)(4,3)(5,2)(6,1)

m n(E) 6 

m n(E) 6 1P(E)
n n(S) 36 6

   

4.

Sol:-

1Cn 200 200 

E : 

   2 2 2 2E 1 ,2 ,3 ,...........14 1,4,9,.............196 

m n(E) 14 

m n(E) 14 7P(E)
n n(S) 200 100

   

5.

Sol:-

4n n(s) 2 16  

E : 

E = { HHTT, HTHT, THTH, HTTH, THHT, TTHH }

4!m n(E) 6
2!2!

  

m n(E) 6 3P(E)
n n(S) 16 8

   



85

6. (i) (i)

Sol:-

(i) E : 

P(E
1
) = 

         
1
7

  

(ii) E
2
 : 

P(E
2
) = 

         
6
7

   

S 

P : (S) R 

(i) P(E) 0 E P(S)    [ ]

(ii) P(S) = 1

(iii) 1 2 1 2E ,E P(S), E E     

 1 2 1 2P E E P(E ) P(E )    

Note : P(S) S 

(i) P( ) 0 

(ii) P(EC)=1-P(E)

(iii) 1 2E E  2 1 2 1P E E P(E ) P(E )  

(iv) 1 2E E  1 2P(E ) P(E )

7.

E1, E2 
P 

    1 2 1 2 1 2P E E P(E ) P(E ) P E E    

Case(i)  1 2E E    

 1 2P E E 0  

  1 2 1 2P E E P(E ) P(E )  

 1 2 1 2P E E P(E ) P(E ) 0    

   1 2 1 2 1 2P E E P(E ) P(E ) P E E     
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Case (ii) :-

1 2E E    

 1 2 1 2 1E E E E E   

    1 2 1 2 1P E E P E E E    

   1 2 1 2 1P E E P(E ) P E E      1 2 1E E E      

    1 2 1 2 1 2P E E P(E ) P E E E       2 1 2 2 1E E E E E      

     1 2 1 2 1 2P E E P(E ) P E P E E     

                        1 2 2P A B P A P B if B A E E E

1. A B A B

2. A B A B

3. A B  
CC CA B A B  

4. A B CA B

5. A, B    C CA B A B  

(A B) (B A)    

(A B) (A B)  

8. A, B 

i) P(A  B) = P(A)  P(A  B).

ii) A, B   P(A) + P(B)  2P(A  B) 

Sol:- i)       A = (A  B)  (A  B) and  = (A B) (A B)

  
      

    

P(A) P[(A B) (A  B)] = P(A B) + P(A B)
P(A B) P(A) P(A B).

ii)  A  B 

      
     

         

P[(A B) (B  A)] = P(A B) + P(B A)
P(A) P(A B) P(B) P(A B) P(A) P(B) 2P(A B).

9. P(A) = 0.5, P(B) = 0.4 , P(A  B) = 0.3 A, B 

(i) A  (ii) A  B 

Sol:- i)  A   = P(Ac) = 1  P(A) = 1  0.5 = 0.5.

ii) A  B    = P(Ac  Bc)  = P(A  B)c = 1  P(A  B)

   = 1 P(A) + P(B)  P(A  B)] = 1  [0.5 + 0.4  0.3] = 0.4.

A B
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10. (spade) A

 B A, B, A B A B

Sol:-

n = n(S) = C152 52
A : 

n (A) = C113 13   
n(A) 13 1P(A)
n(S) 52 4

B : 

1Cn(B) 12  

         = 12

n(B) 12 3P(B)
n(S) 52 13

  

A B  : 

1Cn(A B) 3 3  

n(A B) 3P(A B)
n(S) 52


  

P(A B) P(A) P(B) P(A B)     ( )

13 12 3
52 52 52

  
13 12 3

52
 


22
52



11P(A B)
26

 

11.

Sol:-  = 80 (60B+20G)

  
1Cn n(S) 80 80

A : 

B : 

  A B

A B  : 

1 1C Cn(A) 60 60 ; n(B) 10 10      
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n(A) 60 n(B) 10P(A) P(B)
n(S) 80 n(S) 80

   

 P(A B) P(A) P(B) A B      

60 10 70 7
80 80 80 8

   

12.

Sol:-

1Cn n(S) 30 30  

A : 

B : 

C : 

A = { 5, 10, 15, 20, 25, 30}  B = {7, 14, 21, 28}  C = {3, 6, 9, 12, 15, 18, 21, 24, 27, 30}

  n(A) 6, n(B) 4, n(C) 10
A B   

A C   

A B   , A C {15,30} 

 n A C 2 

(i)  P(A B) P(A) P(B) A B      

   
n(A) n(B)
n(S) n(S)

 
6 4 10 1

30 30 30 3
   

(ii) P(A C) P(A) P(C) P(A C)    

   
n(A) n(C) n(A C)
n(S) n(S) n(S)


  

6 10 2 14 7
30 30 30 30 15

    

13. A, B, C A B 

C A B A 

C B C 

Sol:-
20 16 14 8P(A) P(B) P(C) P(A B)

100 100 100 100
    

5 4 2P(A C) P(B C) P(A B C)
100 100 100

      
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P(A B C) P(A) P(B) P(C) P(A B) P(B C) P(C A) P(A B C)             

20 16 14 8 4 5 2 52 17
100 100 100 100 100 100 100 100


       

35
100



14.

Sol:- P(A),  P(B),
P(A B)

   P(A) = 2/3,P(B) 5 / 9,P(A B) = 4/5

 
       

2 5 4 30 25 36 19P(A B) = P(A) + P(B) P(A B) .
3 9 5 45 45

15.

Sol:- A,  B 

       
19 16P(A B) = P(S) P(A)+P(B) P(A B) =1 + P(A B)
25 25 = 1

 
     

1 9 1 6 1 9 1 6 2 5 1 0 2P (A B ) = + 1 .
2 5 2 5 2 5 2 5 5

16. A, B, C A B 

 B C  A, B, C 

Sol:- A, B, C 

P(A) = 2P(B), P(B) = 2P(C).

 P(A) = 2P(B) = 2 x 2P(C) = 4P(C)

        P(A B C) P(A) P(B) P(C) 4P(C) 2P(C) P(C) 1

   
17P(C) 1 P(C) .
7

   
4 2P(A) 4P(C) ; P(B) 2P(C) .
7 7
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A, B A B

A B 
B

A

A B 

A B A 

B 
B

P
A

 
  

 


 
P(B A)P(B A) P(A) 0

P(A)
 

 


 
P(A B)P(A B) P(B) 0

P(B)
 

A B P(A) 0 ,

P(B) 0  P(A B) P(A)P(B A) P(B)P(A B)  

P(B A)P(B A)
P(A)




P(B A) P(A).P(B A)............(1)  

P(A B)P(A B)
P(B)




P(A B) P(B).P(A B)............(2)  

P(A B) P(A)P(B A) P(B)P(A B)  

Note : P(A B C) P(A)P(B A)P(C A B)   

A B P(A B) P(A).P(B) 

A B 

Note :-

(i) A B P(B A) P(B) .  B A  

(ii) A B  P(A B) P(A)
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(iii) A, B C P(A B C) P(A).P(B).P(C)  

17.

Sol:-

n = n(s) = 6x6 = 36

A : 

B : 

B A

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

B = {(2, 1)(2, 2)(2, 3)(2, 4)(2, 5)(2, 6)(1, 2)(2, 2)(3, 2)(4, 2)(5, 2)(6, 2)}

A B {(2, 4)(4, 2)} 

n(A) 5P(A)
n(S) 36

 

n(A B) 2P(A B)
n(S) 36


  

 
   

 

B P(A B) 2 / 36P 2 / 5
A P(A) 5 / 36

18.

Sol:- = 10 (7R+3B)

E
1
 : 

E
2 
: 

2 1E E

 
12 1 Cn E E 6 6    

1Cn(S) 9

 
 2 1

2 1

n E E 6 2P E E
n(S) 9 3

  
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19.

Sol:- A : 

B : 

1Cn(A) 6 6 

1Cn(B A) 5 5   

 
6 5P(A) P B A

10 9
 

A B  : 

 P(A B) P(A).P(B A)

6 5 1.
10 9 3

 

20.

Sol:- A : 

B : 

C : 

A B C   : 

 
     1 1C C

Bn(A) 6 6 n 5 5
A

(One red ball is already drawn)

1Cn(C A B) 4 4      (two red balls drawn already)

 P A B C P(A).P(B A).P(C A B)   

           
6 5 4. .

10 9 8
   

1
6



21. B
1 

B
2

Sol:- E
1
 : B

1 

E
2
 : B

2 
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1 2
1P(E ) P(E )
2

 

W : 

     1 2
4 2 3P W E , P W E
6 3 7

   1 2A: W E W E  

   1 2P(A) P E W E W     

                 1 2 1 2P E W P E W W E W E

   1 1 2 2P(E ).P W E P(E ).P W E 

1 2 1 3. .
2 3 2 7

 

1 3
3 14

 

23
42



22.

Sol:- E
1
 : 

E
2
 : 

1
2 1P(E )
6 3

    

2
4 2P(E )
6 3

   

B : 

1 2
3 4P(B E ) P(B E )
7 7

 

   1 2W E B E B   

   1 2P(W) P E B E B     
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       1 2 1 2P E B P E B E B E B           

1 1 2 2P(E ).P(B E ) P(E ).P(B E ) 

1 3 2 4
. .

3 7 3 7
   

3 8 11

21 21


 

23. A B P(A) = 0.2, P(B)=0.5 

   
   
   

A B
(i)P (ii) P

B A
(iii) P(A B) (iv) P(A B)   

Sol:- (i)  
A

P P(A)
B

 
 

 
= 0.2  A,B

(ii) 
B

P P(B) 0.5
A

 
  

 
  (  A, B )

(iii) P(A B) P(A). P(B)   (  A, B )

(0.2) (0.5)

0.1

(iv) P(A B) P(A) P(B) P(A B)   

0.2 0.5 0.1  

0.6

24. A B 

Sol:- Let E
1
 : A 

E
2
 : B

Then 1 2
75 3 80 4P(E ) ; P(E )

100 4 100 5
   

C C
1 2

3 1 4 1P(E ) 1 ; P(E ) 1
4 4 5 5

      

E : 

   C C
1 2 1 2E E E E E   

   C C
1 2 1 2P(E) P E E E E     

              C C C C
1 2 1 2 1 2 1 2P E E P E E E E E E           
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 C C
1 2 1 2P(E) P(E ).P(E ) P(E ).P(E )  [ 1 2E ,E ]

     
      
     

3 1 1 4
4 5 4 5  

3 4 7
20 20


 

25. A B 

1

3

1

4

Sol:- E1 : A 

E2 : B 

1 2
1 1P(E ) P(E )
3 4

 

1 2E E  : A  B 

 1 2 1 2 1 2P E E P(E ) P(E ) P(E E )    

      1 2
1 1 P(E ).P(E )
3 4

  

      
1 1 1 1.
3 4 3 4

   
         

      
4 3 1 6 1

12 12 2
 

  

26. A B P(A) = 0.6, P(B) = 0.7 (i)P(A B) (ii)P(A B)

 
 
 

B
(iii) P

A
C C

(iv) P(A B )

Sol:- i) P(A B) =  P(A) P(B) = 0.6 × 0.7 = 0.42

ii) P(A B)  = P(A) + P(B) -  P(A B)  = 0.6 + 0.7 - 0.42 = 0.88

iii) P(B A)  = P(B) = 0.7.

iv)  C CP(A B )  = P(AC) . P(BC) = [1 - P(A)] [1 - P(B)] = 0.4 × 0.3 = 0.12.

27. A, B, C   c cP(A B C ) 1/ 4,  c cP(A B C ) 1/ 8,  

c c cP(A B C ) 1/ 4,    P(A), P(B), P(C) 

Sol:-   P(A) x,P(B) y,P(C) z  

         c c c CP(A B C ) 1/ 4 P(A)P(B )P(C ) 1/ 4 x(1 y)(1 z) 1/ 4 (1)
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         c c c CP(A B C ) 1/ 8 P(A )P(B)P(C ) 1/ 8 (1 x)y(1 z) 1/ 8 (2)

                     c c c c c cP(A B C ) 1/ 4 P(A )P(B )P(C ) 1/ 4 (1 x)(1 y)(1 z) 1/ 4 (3)

 
          

   

(1) x(1 y)(1 z) 1/ 4 x 11 x 1 x 2x 1 x .
(3) (1 x)(1 y)(1 z) 1/ 4 1 x 2

 


          

 

1(1 y)(1 z)(1) 1/ 4 1 y 12 2 1 y 2y 3y 1 y .1(2) 1/ 8 y 3(1 )y(1 z)
2

 
             

 

1 1 1 1 2 1 3 1(1) 1 (1 z) (1 z) 1 z z .
2 3 4 2 3 4 4 4

   
1 1 1P(A) ,P(B) ,P(C) .
2 3 4

28. A, B, C P(A B) = 0.65, P(A B) = 0.15  P(Ac) + P(Bc)

Sol:- P(Ac) + P(Bc) = 1  P(A) + 1  P(B) = 2  [P(A) + P(B)]

= 2  [P(A BP(A B)] = 2  [0.65 + 0.15] = 1.2

29. A = {1, 3, 5} , B = {2, 3}, C = {2, 3, 4, 5}  

  i)  P(A B), P(A B, ii) P(A/B), P(B/A),  iii) P(A/C), P(C/A),

iv) P(B/C), P(C/B) 

Sol:- S   S = {1, 2, 3, 4, 5, 6}

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

(A B) = {3}, (A B) = {1, 2, 3, 5}, A C = {3, 5}, B C = {2, 3}

i) P(A B) = 1/6, P(A B) = 4/6 = 2/3.

ii)
n(A B) 1 n(A B) 1

, P(B / A)
n(B) 2 n(A) 3

 
  

iii)
n(A C) 2 1 n(A C) 2

P(A / C) , P(C / A)
n(C) 4 2 n(A) 3

 
    

iv)
n(B C) 2 1 n(B C) 2

P(B / C) , P(C / B) 1.
n(C) 4 2 n(B) 2

 
     



 'S' X :S R

 'S' X :S R  'x'

R 'x' F( ) P(X ) x x  F: R R

 'x' (Probability distribution function)

 X :S R X

(countably infinite) X (discrete random

variable) X   1 2, ,........... nx x x  1 2 3, , ...........x x x X

X :S R X  1 2 3, , ...........x x x  
1

P X 1
n

i

i

x


 

(i)  P X 0ix   for every i.

(ii)  
1

P X 1
n

i

i

x


 

  P(X )i ix x   

   
22 2P Xi ix x    

   P X , 0,1,2..................n x n x

xx C p q x n  

(i) 'n', 'p' 

(ii)  ( ) np 

(iii)   2( ) npq 

10
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   P X , 0,1,2,.........
!

xe
x x

x



     0 

VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS)

1. X  P 1 X 4 

Sol:-  2.4np  ..................(i)

 1.44npq  ..........(ii)

1.44

2.4

npq

np


144 3
0.6

240 5
q   

 p+q=1

P+0.6=1  P=1-0.6=0.4

P=0.4 (1) 

n(0.4)=2.4

2.4 24
6

0.4 4
n   

       1 4 2 3 4P X P X P X P X       

6 4 2 6 3 3 6 2 4

2 3 4C q p C q p C q p  

4 2 3 3 2 4

6 6 6

2 3 4

3 2 3 2 3 2

5 5 5 5 5 5
C C C

           
                        

2 2 2 2 1 2 1 2 2 2

4 2 3 3 2 4

3 .3 2 3 .3 2 .2 3 2 .2
15. . 20. . 15. .

5 5 5 5 5 5
  

     
2 2 2

6 6 6

6 6 6
15.9 20.6 15.4

5 5 5

     
            

 
2

6

6
135 120 60

5

 
    

36 315 2268

15625 3125


 

2.  P(X=1)=P(X=2)  P(X=5)

Sol:-   , ( 0)
!

xe
P X x

x






  
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P(X=1)=P(X=2) 

1 2

1! 2!

e e   

   

2 22 2 0       

 2 0   

 2 0        
2 52

5
5!

e
P X



  

3.

Sol:-   
400 8

450 9
  

'x'    

8

9
8

9
P X

! !

x

x e
e

x
x x







 
 
    

  x = 0   
8

90P X e


  

   

  
5

8
5

90P X e
 

       

4.

Sol:-  'n' 

X 

X  n p, 
1

p
2



 1 0.8P X    ( )

   1 0 0.8 ( ) 1iP X P X x       

 0 0.8 1P X    

 0 0.2P X    

 0 0.2P X  

0

1
0.2

2

n

nC
 

   

1 2

2 10

n

 
  
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1 1

2 5n


2 5n  , 3n   

  'n' 

5.

Sol:-   
1

2


  
1

2


'r' 

 
8 8

8 81 1 1
, 0,1,2................8

2 2 2

x x

x xP X x C C x



     
        

     

       6 6 7 8P X P X P X P X      

8 8 8

8 8 8

6 7 8

1 1 1

2 2 2
C C C

     
            

8

8 8 8

6 7 8

1

2
C C C

 
       

8 8

2 1

1
1

16 16
C C    

1 8 7
8 1

256 2

 
   

 

1 37
37

256 256
  

6.

(a)  

(b)  

Sol:-

  
1

( )
9

p

 p+q=1, 
1

p
9

   

1
1

9
q 

1 8
1

9 9
q   

 (n)=6
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 
6 0 0 6

6

0

1 8 1
0

9 9 9
P X C



     
            

a)

   0 1 0P X P X    
6

6

1 1
1 1

9 9

 
     

b)

 
6 3 3

6

3

1 8
3

9 9
P X C



   
         

3 3

3 3 6

6 5 4 1 8 8
20

3 2 9 9 9

   
        

LONG ANSWER TYPE QUESTIONS (7 MARKS)

1. X 

Sol.: S, X  P(X) 

  X=x
i

 1   2    3   4   5   6

  P(X=x) 1/6 1/6  1/6  1/6  1/6  1/6

X  = 

6

1

1 1 1 1 1 1 1 6 7 7
( ) 1. 2. 3. 4. 5. 6.

6 6 6 6 6 6 6 2 2
i i

i

x P X x


 
          

 


X  = 
6

2 2 2

1

( )i i

i

X x P X x 


   

2 2 2 2 2 21 1 1 1 1 1 1 6 7 13 49 35
1 . 2 . 3 . 4 . 5 . 6 .

6 6 6 6 6 6 6 6 4 12

  
         

 

2. X .

  X=x 1 2 3 4 5

  P(X=x) k 2k 3k 4k 5k

k  X 

Sol:-

5

1

( ) 1 2 . 3 4 5 1 15 1 1/15i

i

P X x k k k k k k k


           

=  

5

1

( )i i

i

x P X x


 

                   
1 11

1.( ) 2.(2 ) 3.(3 ) 4.(4 ) 5.(5 ) 55 55
15 3

k k k k k k        
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X 

6
2 2 2

1

( ) ( ) 


    i i

i

x P X x

2 2 2 2 2 21 .( ) 2 .(2 ) 3 .(3 ) 4 .(4 ) 5 .(5 )k k k k k      

2
11 121 1 121

8 27 64 125 225 225
3 9 15 9

k k k k k k
 

           
 

135 121 14
.

9 9


 

3.
 
  

x
2

F(x) = c , x = 1,2,3............
3

'x' 

'c'

Sol:-
2

( )
3

x

F x
 

   
 

 x = 1, 

1
2

(1)
3

F
 

   

x = 2, 

2
2

(2)
3

F
 

   

x = 3, 

3
2

(3)
3

F
 

   

2
( ) 1

3

x

F x c
 

    

 (1) (2) (3) ....................... 1c F F F     

1 2 3
2 2 2

.................... 1
3 3 3

c
      

                  

  
2

1
3

r  

1

a
S

r
 


     

2 2
,

3 3
a r 

2 3
1

1 2 3
c
 

  
 

2 3
1

1 3
c   
  

  
1

2
c 

4.        
1

P X = -2 = P X = -1 = P X = 2 = P X = 1 =
6

 
1

P X = 0 =
3

X X 
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Sol:-

2

2

( ) ( )i

k

x P X k


 

                          
1 1 1 1 1

( 2) ( 1) (0) 1 2
6 6 3 6 6

       
                    

 = 0

      
2

22

2k

k P X k 


  

      
2 2 2 2 21 1 1 1 1

2 0 ( 1 0) (0 0) (1 0) (2 0)
6 6 3 6 6

         
                             

     
1 1 1 1

(4) (1) 0 (1) 4
6 6 6 6

       
                  

4 1 1 4 10 5

6 6 3

  
  

5.  X 

X=x 0 1 2 3 4 5 6 7

P(X=x) 0 k 2k 3k 2k k2 2k2 7k2+k

(i) k (ii) (iii) P(0<X<5) 

Sol:-     1iP X x 

                          0 1 2 3 4 5 6 7 1P X P X P X P X P X P X P X P X                

2 2 20 2 2 3 2 7 1k k k k k k k k         

210 9 1 0k k   

210 10 1 0k k k    

   10 1 1 1 0k k k    

  10 1 1 0k k   

10 1 0k    1 0k k  

1

10
k 

(ii)  
1

( )
n

i i

i

x P X x


 

   2 2 2( ) 0 0 1( ) 2(2 ) 3(2 ) 4(3 ) 5( ) 6(2 ) 7(7 )         k k k k k k k k

     2 2 20 4 6 12 5 12 49 7k k k k k k k k        

     
2 1

66 30 ;
10

  k k k   
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2
1 1 66 3 366

66 30
10 10 100 1 100

   
          

         3.66 

(iii) P(0<X<5) = P(X=1)+P(X=2)+P(X=3)+P(X=4)

= k + 2k + 2k + 3k

= 8k

1
8

10

 
   

4

5


6.  X = {0, 1, 2}. P(X=0 )=3c 3 ,  P( X=1)=4c- 10c 2 ,

P(X=2)=5c-1 

(i)  'c'  (ii)  P(X<1), (iii) P(1<X2)   (iv) P(0<X3) 

Sol:- X = {0, 1, 2}  

  
1

1
n

i

i

P X x


 

     0 1 2 1P X P X P X      

     3 23 4 10 5 1 1c c c c     

3 23 10 9 1 1 0c c c     

3 23 10 9 2 0c c c    

c = 1   3 -10  9 -2

  0    3 -7  2

  3   -7  2  0

23 7 2 0c c   

23 6 2 0c c c    

   3 2 1 2 0c c c    

  3 1 2 0c c   

1

3
c   2c 

1

3
c 

(ii) P(X<1)

P(X<1) = P(X=0) = 3c3
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C=1   3c3=3(1)3=3>1  

C=2   3c3=3(2)3=24>1
3

31 1 1 1
3 3 3 1

3 3 27 9
C C

 
       

1

3
C    

1
( 1)

9
P X  

(iii) P(1<X<2) = P(X=2)

= 5C-1

1

3
C  

1 5 2
5 1 1

3 3 3

 
      

(iv) P(0<x  3) = P(X=1)+P(X=2) + P(X=3)

= (4C-10C 2)+(5C-1) + 0

= -10C 2+9C-1

1

3
C  

2
1 1

10 9 1
3 3

   
         

10
3 1

9


  

10 2 10 18 8

9 1 9 9

  
   

8. X {1, 2, 3....}    ; 1,2,3..........
!

k
C

P X k k
k

      

 (i) 'c'   (ii) P(0<X<3) 

Sol:-  = 1

i.e.,  
1

1i

i

P X x




 

     1 2 3 .......... 1P X P X P X        

1 2 3

............... 1
1! 2! 3!

C C C
     

2 3

1 ....... 2
1 2! 3!

C C C
     

2Ce 

log 2 ...................( )eC i 
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(ii) P(0<X<3) = P(X=1)+P(X=2)
2

2

C
C 

 
2

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

2

e
e ii 

9.

Sol:-

S = 6 × 6 = 36

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

 X 

i.e., 1+1=2, 1+2=3, .........6+6=12

  X = {2, 3, 4, 5...........12}

X 

X=X
i

     2   3   4   5   6   7   8   9 10  11 12

P(X=X
i
)   

1

36

2

36

3

36

4

36

5

36

6

36

5

36

4

36

3

36

2

36

1

36

X   
12

2

i i

i

x P X x


  

           
1 2 3 4 5

2 3 4 5 6
36 36 36 36 36

         
                      

   
6 5 4 3 2 1

7 8 9 10 11 12
36 36 36 36 36 36

           
                           

           
1

2 6 12 20 30 42 40 36 30 22 12
36

          

          
252

7
36

 

10.   X=x -3 -2 -1 0 1 2 3

  P(X=x)
1

9

1

9

1

9

1

3

1

9

1

9

1

9

'X'  X 



107

Sol:-    
3

3

i i

i

x P X x


 

         
1 1 1 1 1 1 1

3 2 1 0 1 (2) (3)
9 9 9 3 9 9 9

             
                                   

 
1

3 2 1 0 1 2 3
9

       

 
1

0 0
9

  

     
3

22 2

3

i i

i

x P X x 


  

          
2 2 2 2 2 2 21 1 1 1 1 1 1

3 2 1 0 1 (2) (3) 0
9 9 9 3 9 9 9

             
                       

             

 
1 1 1 1 1 1

9 4 0 4 9
9 9 9 9 9 9

           
                            

4 1 1 4
1 1

9 9 9 9
     

2 4 1 1 4 10 28
2 2

9 9 9

  
    

11.    X=x -2    -1    0    1   2    3

   P(X=x) 0.1    k  0.2   2k  0.3    k

 X  'k' X 

Sol:-  = 1

0.1+k+0.2+2k+0.3+k=1

4k+0.6=1

4k=1-0.6

4k=0.4

0.4
0.1

4
k  

    .i ix P X x  

                2 0.1 1 0 0.2 1 2 2 0.3 3k k k       

 0.2 0 2 0.6 3k k k      

 4 0.4k 

  4 0.1 0.4 
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 0.4 0.4 

      0.8 

   2 2 2.i ix P X x   

                            
2 2 2 2 2 2 2

2 0.1 1 0 0.2 1 2 2 0.3 3 0.8k k k        

        4 0.1 0 1 2 4 0.3 9 0.64k k k      

   0.4 2 1.2 9 0.64k k k     

   12 0.96k 

    12 0.1 0.96 

   1.2 0.96 

  2 2.16 

Problems for Practice

(i)  
 1

, 0,1,2........
2k

k c
P X k k


    X 'c'

Ans:-
1

4
c  (Hint : Refer Example 3 from text book page No. 355)
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