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PREFACE

The ongoing Global Pandemic Covid-19 that has engulfed the entire world has changed

every sphere of our life. Education, of course is not an exception. In the absence of Physical

Classroom Teaching, Department of Intermediate Education Telangana has successfully

engaged the students and imparted education through TV lessons.  The actual class room

teaching through physical classes was made possible   only from 1st February 2021. In the

back drop of the unprecedented situation due to the pandemic TSBIE has reduced the

burden of curriculum load by  considering only 70% syllabus for class room instruction as

well as for the forthcoming Intermediate Public Examinations May  2021. It has also

increased the choice of questions in the examination pattern for the convenience of the

students.

To cope up with exam fear and stress and to prepare the students for annual exams in

such a short span of time , TSBIE  has prepared “Basic Learning  Material”  that serves as

a primer for the students to face the examinations confidently. It must be noted here that,

the Learning Material is not comprehensive and can never substitute the Textbook. At

most it gives guidance as to how the students should include the essential steps in their

answers and build upon them. I wish you to utilize the Basic Learning Material after you

have thoroughly gone through the Text Book so that it may enable you to reinforce the

concepts that you have learnt from the Textbook and Teachers. I appreciate ERTW Team,

Subject Experts, Medha Charitable Trust who have involved day in and out to come out

with the, Basic Learning Material in such a short span of life.

I would appreciate the feedback from all the stake holders for making it enriching and cent

percent error free in all aspects.

The material can be accessed through our website www.tsbie.cgg.gov.in which is exclusively

devoted to uploading the additional study material from time to time.

Commissioner  &Secretary

    Intermediate Education, Telangana.
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UNIT

1


C 
   , / ,C a b a R b R R R    

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

ii)  Z, Z
1
, Z

2
, Z

3
..............etc.,

Z = (a, b) = a + ib

iii) (a, b) = (c, d)   a =c; b = d    (  a + ib = c + id then a = c, b = d)

iv)  Z
1
=(a, b)  Z

2
=(c,d) 

Z
1
+Z

2
 = (a, b)+(c, d) = (a+c, b+d) 

v) If Z = (a, b) - Z = (-a, -b)

vi)  Z
1
=(a, b)  Z

2
=(c,d) 

Z
1
-Z

2
 = (a, b)-(c, d) = (a-c, b-d) 

vii)  
Z

1
=(a, b)  Z

2
=(c,d) Z

1
,
 
Z

2 


Z
1 
Z

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

viii)  , C     (0, 0)    ( , ), ( , )a b c d    

2 2 2 2,
ac bd bc ad

c d c d




      

ix) (0, 0)    ( , )a b    1
2 2 2 2,

a b

a b a b
       

x) (1, 0) C 
xi) (0, 0) C 



Z = a + ib z = a+(-b)i  Z = a - i b

Note :- i) a + ib a - i b a ib a ib  

ii) Z=a+ib  Re(Z)
2

Z Z
a


    Im (Z)

2

Z Z
b

i


 

iii) Z  Z Z   Im(Z)=0

iv) Z Z  Re(Z)=0
v)  i i
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 If , C     

(i) ,        ii) . . ,     iii) ,   iv) If 0,        


Z=a+ib Z 

1
2Z 

2 2 2 2

2 2 2 2

, 0
2 2

, 0
2 2

         
  
     

        
   

a b a a b a
i if b

Z a ib

a b a a b a
i if b

 i)  a ib x iy       a ib x iy   

ii)
(1 ) (1 )

,
2 2

i i
i i

   
  

iii) 2 22 2a ib a ib a a b         or  2 22 2i a b a  

VERY SHORT ANSWER 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, 5i) + (10,  4i)  = 4 + i.

= 4 + i) =   i.

3. Z=(cos , sin )   
1

z
z

 

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) 

(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

Problem for Practice

Z
1
=(1, 2), Z

2
=(3, -4)   Z

1
Z

2 


Ans:- (11, 2) Hint : Ref. Example 1.1.4 of text book.

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

Problem for Practice

(2, 5), ( 1, 4)    

   Ans:-

18 13
,

17 17

 
  

Hint : Ref. Example 1.1.9 of text book.

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.


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 
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 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


 

PROBLEMS FOR PRACTICE

 a ib

a ib




  A+iB 

Ans:-
2 2

2 2 2 2

2a b ab
i

a b a b

      

    3 2 2 3 i     A+iB 

Ans:-    6 2 3 2 6i   

 19i  A+iB 

Sol:-
19

19

1
i

i
 

     18

1

.i i


       92

1

i i


      9

1

1 i


     2 1i  

      
1

i



     
1( )

( )

i

i i



     i  2 1i  

     0 .1i 





PROBLEMS FOR PRACTICE

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

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

13. (3 + 4i) 

Sol:- (3 + 4i)  (3  4i).

14.
5i

7 + i
 

Sol:-
2

2 2

5 5 (7 ) 35 5 35 5 7 1 1 7
.

7 (7 )(7 ) 7 50 10 10

i i i i i i i i

i i i i

    
    

   

1 7

10

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

PROBLEMS FOR PRACTICE


(i) (3+4i)(2-3i) Ans:- 18+i      (Ref Ex. 1.2.12 from the text book)

(ii)
5

7

i

i
Ans:-

1 7

10

i

 2 4 6i + 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.    2618 7 2 4i - 3i + i 1+ i -i  
Sol:-    2618 7 2 43 1i i i i i             9 3 2 132 2 2 23 1 1i i i i i     

 

      9 3 2 131 3 1 1 ( 1) ( 1)i          
   1 3 2i   
   1 3i 
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 -35i  

Sol:-
35

35

1
i

i
 

       172

1

i i


      
1

i



      
1.

.

i
i

i i
 


a+ib  2 2

a ib

a b




  'i'  2(1)

i
i


 

SHORT ANSWER QUESTIONS (2 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
 

       
 

 -47 + i.8 3 

Sol:- 47 .8 3 47, 8 3 0i a ib a b        

 2
2 2 2( 47) 8 3r a b    

2209 192 2401 49   

 b>0, 2 2

r a r a
a ib i

  
     

49 47 49 47

2 2
i

  
    

96
1

2
i

 
      1 4 3i  

PROBLEMS FOR PRACTICE

(i) -8-6i  
(Hint :  b=-6<0

b<0, 
2 2

r a r a
a ib i

  
     

,  2 2r a b 

Ans:- (1 3 )i 





(ii) (-5+12i)  
Hint : Refer Ex.3 from text book

Ans:- (2 3 )i 

 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 
 

PROBLEM FOR PRACTICE

(i) ,1 2 2

2 +11i -2 + i
Z = Z =

25 (1- 2i)  
Hint : Refer Example '2' from page No. 13 of text book.

  
  

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 

  4 1 1ni i     n 4 

 1
x + iy =

1+ Cosθ + i Sinθ
  24x -1 = 0  

Sol:-
1

1
x iy

Cos i Sin 
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2

1

2 (2) .
2 2 2

Cos i Sin Cos
  


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  

 3
x + iy =

2 + Cosθ + i Sinθ
  2 2x + 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

 


 



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 

7. 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.

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

8.


3 + 2isinθ

1 2isinθ
 



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
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a) 

2

8sin θ 
0

1+ 4 sin θ


sin θ = 0 θ =n ,n z  

b) 
2

2

3 4sin θ 
0

1+ 4 sin θ




2 2

2

2 2

3
3 4sin θ = 0 sin θ =

4

3
sin θ = sin

2 3

,
3

n n z



 

  

           

   

.





UNIT

2


SOME IMPORTANT POINTS TO REMEMBER

1)   'n' R  ,   n
Cos i Sin 

   Cos n i Sin n   
2)  Cos i Sin    ' 'Cis  

3)      n
Cos i Sin Cos n i Sin n Cos n i Sin n            ,  'n' 

4)     2 2 2 2 2 1Cos i Sin Cos i Sin Cos i Sin Cos Sin             

1
Cos i Sin

Cos i Sin
 

 
  

    
1

Cos i Sin
Cos i Sin

 
 

  


5)    1
n

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

Cos i Sin
     

 
 

          

n  
6)  .Cis Cis Cis       , R    

7)  21, ,    1 3

2

i  
  , 2 1 3

2

i  


8) 21 0      2 31. . 1  

VERY SHORT ANSWER QUESTIONS (2 MARKS)

1. A, B, C x = cis A, y = cis B, z = cisCxyz
Sol:- ( ) sin 1.xyz cis Acis B cisC cis A B C cis i        

1xyz  

2.  x = cosθ + i sinθ   6
6

1
x +

x
 

Sol:- 6 6(cosθ sin θ) cos6θ + sin 6θx i i     and 6

1
cos 6θ sin 6θ.i

x
 

6
6

1
2cos6θ.x

x
  

3.  21,ω,ω   2 3(1- ω + ω )  

Sol:- 2 3 2 3 3 3 3(1 ) (1 ) ( ) ( 2 ) 8 8                    

4.  21,ω,ω   3 2 3(1+ ω) + (1+ ω )  

Sol:- 3 2 3 2 3 3 3 2 3(1 ) (1 ) ( ) ( ) ( ) 1 1 2                    .
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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+ i 3  

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 QUESTIONS (4 MARKS)


 
 

4

8

Cosα + i Sin α

Sinβ + i Cosβ
 

Sol:-
 
 

 
 

4 4

8 82

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     

   4 8 4 8Cos i Sin       or

 4 8Cis   

PROBLEM FOR PRACTICE

(i)  6 ,x Cis    6
6

1
x

x
  

Ans:-  2 6Cis 

 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 80 02 45 45Cos i Sin 

   42 8 45 8 45Cos i Sin        0 016 (360 ) (360 ) 16 1 (0) 16Cos i Sin i      


   
      

5 5

3 i 3 i
+ - -

2 2 2 2  

Sol:-    
5 5

5 50 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
1

2
2

i i
    

PROBLEM FOR PRACTICE

1) 
(i)  3

1 3i Ans:- 8

(ii)  16
1 i Ans:- 256

  21, ω, ω     5 52 21- ω + ω + 1 + ω - ω  

Sol:- 21, ,    21 0      3 1 

       
55 5 52 2 2 21- 1 - 1 1                    

        55 2 2          

        55 22 2      

       5 5 102      

       23 2 332 . .      
 

      232       3 1 

       32 1   21 0   
      32

     5 52 21- 1 -        32
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5.  21, ω, ω  

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 )

 
     

  
   

     

1 1 1 1 1 1
0

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 )               
22 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.  21, ω, ω  2 4 8(1- ω)(1- ω )(1- ω )(1- ω ) 

Sol: 2 4 8 2 2(1 )(1 )(1 )(1 ) (1 )(1 )(1 )(1 )               
22 2 3 2 2(1 )(1 ) (1 ) (2 1) 9.               

LONG ANSWER QUESTIONS (7 MARKS)

 'n'   
  

2n 2n n+1 n π
(1+ i) + (1- i) = 2 Cos

2
 

Sol:- 1  i a ib 1, 1  a b   2 2 1 1 2a b   

   
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
1 2

2 2
n n n n

i Cos i Sin
        ................................(i)

1  i x iy  1, 1   x 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.

 'n'   
  

n+2
n n 2

nθ
(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
     

  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   
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   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. 2x - 2x + 4 = 0    α,β   n N   
 
 

n n n+1 n π
α + β = 2 cos

3
 



Sol:- 2 2 4 16
2 4 0 1 3

2
x x x i

 
      

1 3 , 1 3i i      

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

             





 '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 Sin n Cos n

Cos n i Sinn Cosn

  
  

 




2 2

2

2 2 .

2 2 .

i Sin n i Sin n Cos n

Cos n i Sin n Cos n

  
  



  2 1  i

 
 

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 Sin θ = 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
                                                  

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
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2 2
2 2

n n n
Cos Cos

              

12 . . . .
2 2

n n n
Cos Cos R H S

            
 Hence Proved.

6.  21, ω, ω 

2 6 2 6 2 7 2 7(1- ω + ω ) + (1- ω + ω) = 128 = (1- ω + ω ) + (1 + ω - ω ) 
Sol:- 2 6 2 6 6 2 2 6 6 6 12(1 ) (1 ) ( ) ( ) 2 ( )                     

        62 (2) 128 
2 7 2 7 7 2 2 7(1 ) (1 ) ( ) ( )                 

        7 7 14 7 2( 2) ( ) ( 2) (  + ) ( 128)( 1) 128            .

 21, ω, ω  

     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 . 1and                   

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    





  2ax +bx+c  a, b, c 
x 
 2 23x +2x+7,  3ix -7  

20.x +7x-4  
  2ax +bx+c=0 , a, b, c x 


 2 23x +2x-5=0,  3x +2 = x+7 

2 2x +5 = x +3x   
     '' 

 2ax bx c 0     2a b c 0     
 2x -5x+6=0


 2ax + bx + c = 0    
2-b ± b - 4ac

2a
Proof:-  2ax bx c 0     2a b c 0     

2 b c
0 ( a 0)

a a
      

2 2

2

b b c
0

2a 4a a
        

2 2 2

2 2

b b c b 4ac

2a 4a a 4a

        

2b b 4ac

2a 2a

 
  

2b b 4ac

2a

  
 

Ex:- 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 9 1 3 1 3 1 31 1 8

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

                  
     

UNIT

3
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Ex:- 2 24x - 4x + 17 = 3x -10x -17  
Sol:- 2 2 24x 4x 17 3x 10x 17 x 6x 34 0.........(1)        

2ax bx 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   

 Discriminant) :- 2b 4ac   2ax bx c   
 
i.e., 2b 4ac  

Ex:- 22x - 5x + 6 = 0 
Sol:- 6,5,2  cba

2 2b 4ac ( 5) 4(2)(6)      25 48 23   

  (Nature of the roots of a quadratic equation)

Case (i) :-
b b

0 x ,
2a 2a

 
     

Case (ii) :-
2b b 4ac

0 x
2a

  
     

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

0 x
2a

  
     

a, b, c  ,   
(i) 0 ,      
(ii)   , 
(iii) 0     , 
Ex:- 2x -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   Y  
  

 

  
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

           
       

   

, 

  2a x ( )x 0     

    a x x 0  

Ex:- 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    

  (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 expression) 

 ,    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



(Quadratic Inequations) :-   a, b, c R  a 0  '' x 
  2ax bx c 0     2ax bx c 0     2ax bx c 0    

2ax bx c 0   

Note:-   '' x 



VERY SHORT ANSWER 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    





 βα,  2ax + bx + c = 0a, b, c


Sol:- 
-b c

and
a a

    

(i)*

b1 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

               
              

 
 

   
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 
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 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        

2 3 5   2 3 5   
     2x - 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   
  2ax + bx + c = 0  n

  zn

Sol:- , n    2ax bx c 0   

Then    
b b b

n n 1
a a n 1 a

  
          



 
2c c b c

( )(n ) n( ) n
a a n 1 a

 
          

 22nb n 1 ca   
 
Sol:- 2n, 2n 2 

  22(2n) 2n 2 340  

2 24n 4n 4 8n 340 0     
28n 8n 336 0     28 n n 42 0   

2n n 42 0    2n 7n 6n 42 0    

n(n 7) 6(n 7) 0     (n 7)(n 6) 0   

n 6 
2n, 2n 2

n 6 
 12, 14





 Rx 
(i) 2x - x + 7

Sol:- 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



PRACTICE

(iii) 23x + 2x + 11 Ans:-  32
3

(iv) 212x - x - 32 Ans:-   4

(v) 22x + 5 - 3x Ans:-
2 24a b

4a
  a < 0  

a>0 

SHORT ANSWER QUESTIONS (4 MARKS)

 m  2x -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    m 5

2. m  2x + (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      
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        2m 6m 9 4m 24 0     
        2m 2m 15 0   

          m 5 m 3 0   

       m 5 or m 3   

PRACTICE

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

Ans:-
10

m or 2
9




 2x - 6x + 5 = 0  2x -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 
PRACTICE

(i) 2x - 6x + 5 = 0  & 2x - 3ax + 35 = 0a 
Ans:- a = 4  12

 2ax + 2bx + c = 0  & 2ax + 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
       

1

2
   

2
1 1 a

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

                   





LONG ANSWER QUESTIONS (7 MARKS)

 

(i)
2

2

x + x +1

x - x +1

Sol:-
2

2

x x 1
y

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   

1
y ,3 ( a coefficientof y 3 0)

3
         

( a  2y  3 0)  

2

2

x x 1

x x 1

 
 

 
1
,3

3
 
  

 

PRACTICE

(i) 2

x +2

2x +3x + 6
Ans:-

1 1
,

13 3
   

(ii)
(x - 1)(x + 2)

x +3
Ans:- ( , 9) ( 1, )    

(iii)
2

2

2x - 6x + 5

x - 3x + 2
Ans:-  ( , 2 2, )   

2. Rx  
1 1 1

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

Sol:- Let 
1 1 1

y
3x 1 x 1 (3x 1)(x 1)
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2

x 1 3x 1 1 4x 1
y

(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 

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   

 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
  





 Rx  2

x - p

x - 3x + 2
 'p' 

Sol:- 2

x p
y

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    

24p 12p 8 0   
2p 3p 2 0   

(p 1)(p 2) 0   

  P 
i.e.,1 p 2 

 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 
Then x 1 02 1 2 x 1 0 x 1       
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Case (ii) a = 2 
Then x 1 12 2 2 x 1 1 x 2       

x 1or 2 
PRACTICE

6. Solve 1+x 1-x3 + 3 = 10 Ans:- x = -1 or 2

7. Solve 1+x 1-x7 + 7 = 50  for real x Ans:- x = -1 or 1

8. Solve 
2 1

3 3x + x - 2 = 0 Ans:- x = -8 or 1

 x x 3 5

x 3 x 2


 


  x 0, x 3 

Sol:-
x

a
x 3






1 5
a

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   
1

a 2 or a
2

  

Case (i) a = 2    
x x

2 4
x 3 x 3

  
 

x 4x 12  
3x 12 x 4   

Case (ii)
1

a
2

     x 1 x 1

x 3 2 x 3 4
  

 

4x x 3   3x 3 x 1      x 1 or 4  
PRACTICE

10. Solve  
3x x +1

+ = 2, whenx 0andx -1
x +1 3x

Ans:-
1

x
2



11. Solve 
x 1- x 13

+ =
1- x x 6

Ans:-
9 4

x or
13 13



    
      

2
1 1

2 x + - 7 x + + 5 = 0
x x

   x 0

Sol:-
1

x a
x

       22a 7a 5 0    





22a 2a 5a 5 0    
2a(a 1) 5(a 1) 0    

(a 1)(2a 5) 0   

5
a 1or

2
 

Case (i) :- a = 1  21
x 1 x x 1 0

x
     

2( 1) ( 1) 4(1)(1) 1 1 4 1 3i
x

2(1) 2 2

       
  

Case (ii) :-

5
a

2
  

2
21 5 x 1 5

x 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             

1
x or 2

2
 

1 1 i 3
x , ,2

2 2


 

13.
       
   

2
2

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

x x
 

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      
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   1 1 4 4 16 4
x or x

2 2

   
  

1 3 i
x or x 2 3

2


   

 2c ab        2 2 2 2c - ab x - 2 a - bc x + b - ac = 0  
3 3 3a +b + c = 3abc or a = 0  

Sol:- 
2 2

2 2

2(a bc) a bc

2(c ab) c ab

 


 

 22 2 2a bc (b ac)(c ab)    

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     a 0





 n
nnn axaxaxaxf   ................)( 2

2
1

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

 00 a  'x' 'n' 

 )(xf   'x' n n>0 0)( xf  'x'  'n'


 ''   0)( f ,  ''   0)( xf 
 

(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 4 1x p x p x p x p 0p      

143211 pS  

24241314332212 pS  

34211434323213 pS  

443214 pS  

 

n ,.....,,, 321 
1 2

0 1 2( ) ........... 0n n n
nf x a x a x a x a        

(i)  
0

1
11 a

a
S




(ii)  
2

1 2 2
0

a
S

a
   

(iii)  
0

3
3321 a

a
S


 

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

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

 
0

21

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

a

a
S n

n

nn


 

UNIT
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(i) A.P.  a-d, a, a+d 

(ii) G.P.  ada
d

a
,,  

(iii) H.P.  
daada 

1
,

1
,

1
 

 

(i) A.P.  a-3d, a-d, a+d, a+3d 

(ii) G.P.   
3

3
,,, adad

d

a

d

a
 

(iii) H.P.  
dadadada 3

1
,

1
,

1
,

3

1


 

 (i) 

 32   32  

(ii) 

 i2   i2  

(iii) 0)( xf  ba ,  

 ,,, bababa  ba    0)( xf

 0)( xf  
 
(i) 

0)( xf  n ,.....,,, 321   0)( xf   n  ,.....,,, 321


(ii) 

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

x
f

 nkkk  .........,,, 21  

(iii) 1 2 3 n, , ,.............,        0)( xf ,  1 h, 

2 nh,.............. h      0)(  hxf  

(iv) n ,.....,,, 321     0)( xf ,   1 h, 

2 nh,.............. h      0)(  hxf  





(v) 

n ,.....,,, 321   0)( xf , 
n

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

1
,

1

21

 0
1

. 






x

fxn  
(vi) ''  0)( xf ,  2     0xf  

Note :-  'x'  
x

1
 


 

 'x'  'n'  )(xf  a
0
 i) )0(f  =a

0
 

)(xf class oneii) )0(f  =- a
0 
 )(xf 

class two
)(xf =0  )(xf 

  )(xf = 0       

Note (I) :-  

Ex:- 07337 23  xxx         
 '-1'  
Ex:- 0356653 2345  xxxxx       
 '1' 
Note (II) :-          

Ex:- 06253131256 2456  xxxxx , 

Note (III) :- '2m'  mx 

 y
x

x 
1

 

 y
x

x 
1

 
Example :-

01102610 234  xxxx   (7 Marks)
Sol:- 



   2x  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
   ..................(1)


2

2
1

k
x

x 





 

2
2

2 2
1

k
x

x 

2
1 2

2
2  k

x
x ..................(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 


32,32  223
223,223 

Ans:-   2 3, 2 3, 3 2 2,3 2 2   





VERY SHORT ANSWER QUESTIONS (2 MARKS)

 5,2,31  
Sol:- 5,2,31,31  

5,2,31,31 4321    

 0))()()(( 4321   xxxx  

0)5()2()]31([)]31([  xxxx

0)5()2()31()31(  xxxx

   0)5()2(3)1(3)1(  xxxx

      0102531 222  xxxx

   0107312 22  xxxx

   010722 22  xxxx

      010721072107 2222  xxxxxxxx

02014220142107 223234  xxxxxxxx

0206229 234  xxxx  
Problem for Practice


(i) 1, -1, 3 Ans:- 033 23  xxx

(ii) i21,32  Ans:- 0522146 234  xxxx

(iii) 0, 1, 
2

5
,

2

3 
Ans:- 015124 234  xxxx

 0496 23  xxx 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 

Ans:- 4

 0672 23  xxx -1, 2, ' ' 
Sol:- 0672 23  xxx

 6,7,1,2 3210  aaaa
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2

1
211

0

1
1





 S

a

a
S

2

1
1




2

3
1

2

1 





Ans:- 
2

3


 062 23  axxx  'a'
Sol:- 1, 2, 3      

062 23  axxx

 6,,2,1 4310  aaaaa

10

2
2

a

a

a
S  

a )3)(2()3)(1()2)(1(

a 632

5a

 0652 23  xxx    , ,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 , 

6)1(  06232  

62  0)3(2)3(  

062   0)2)(3(  

062  32or





Problem for Practice

01036 23  xxx  
(Hint :  2,,   )
(Ans:- -1, 5)

 09164 23  axxx   'a' 

Sol:- 09164 23  axxx

 aaaaa  3210 ,9,16,4

 9
1

3
3 




a

a
S

9
4

)(





a

36 a

Problem for Practice

 0234  dcxbxaxx ,  a, b, c, d 
(Ans:- a = -10, b = 35, c = -50, d = 24)

 


01276 234  xxxx

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

01276 234  xxxx
xx   

01)(2)(7)(6)( 234  xxxx

01276 234  xxxx  
Problem for Practice

(i) 03115 34  xxx  


Ans:- 03115 34  xxx

 04263 234  xxxx 


Sol:- n .............,,, 321   0)( xf   
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Problem for Practice

(i) 0613411 2345  xxxxx  


Ans:- 01114136 2345  xxxxx
(ii) 02573 234  xxxx  


Ans:- 013752 234  xxxx

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

Sol:- n ......,.........,, 321   0)( xf ,  nkkkk  ......,.........,, 321 
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Problem for Practice

(i) 3 2x + 2x - 4x + 1 = 0  
 
Hint : 027366:,

3
23  xxxAns

x
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(ii) 4 3 26x - 7x + 8x - 7x + 2 = 0  


Ans:- 016218972216 234  xxxx (Refer Text Book Page No. 136 Ex. 2)

(iii) 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 QUESTIONS (4 MARKS)

 04816x3xx 23   
Sol:-  ,,    048163 23  xxx  
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PROBLEMS FOR PRACTICE

(i) 0216x4x2xx 234  


Ans:- 61,61,3,3 ii 

(ii) 0623x20x4x 23    

(Hint :   ,,  )
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(iii) 0,17x15x9x 23  
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 026x5x2xx 234   1+i 
Sol:- 1+i  
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    0))1())1(  ixix

0)1( 22  ix
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0222  xx
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Sol:- 32  
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Sol:- 72 i  
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LONG ANSWER QUESTIONS (7 MARKS)

 02414x9xx 23  , 
Sol:- 024149 23  xxx
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PROBLEMS FOR PRACTICE

(i) 038x3x2x 23  

(Hint :  ,2, )

Ans:-
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(ii) 0367xx 23  
 Ans:-  2,6,3 

    3 28x 36x 18x 81 0  A.P. 
Sol:- 3 28x 36x 18x 81 0   
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PROBLEMS FOR PRACTICE

(i) 086x3xx 23    A.P. 
Ans:- { 4, 1, -2 }

(ii) 01823x24x4x 23    A.P.    
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 01626x39x54x 23  , G.P. 
Sol:- 016263954 23  xxx
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PROBLEMS FOR PRACTICE

(i) 0814x7xx 23  , 


Ans:- { 1, 2, 4 }

 024x2x4xx 234   'x' 


Sol:- 2424)( 234  xxxxxf  
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)( hxf    3x   444)(1
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 0)1( xf
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PROBLEMS FOR PRACTICE

(i) 3 2x - 6x +10x - 3 = 0 2x   
 Ans:- 0123  xx

(ii) 05x8xx 34   'x' 


Ans:- 0556524 24  xxx

6. –2  4 3 2x - 5x + 7x -17x +11 = 0 
 

Sol:- 5 3 2( ) 5 7 18 11f x x x x x      
f(x+2) = 0.

2 1  -5  7 -17  11

0 2 -6 2 -30

2 1 -3 1 -15 -19 = A
4
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2 1 -1 -1        -17  = A
3

0 2 2
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2

0 2
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 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. –3  5 4 2x - 4x + 3x - 4x + 6 = 0  
 

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

  5 4 3 211 42 57 13  60 0x x x x x      .

PROBLEMS FOR PRACTICE

(i) 2   4 3 2x - x -10x + 4x + 24 = 0    

Ans:- 4 3 29 40 80 80 0x x x x    

 0110x26x10xx 234   
Ans:- 01102610 234  xxxx
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PROBLEM FOR PRACTICE
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PROBLEM FOR PRACTICE

1. 0413134 23  xxx   Ans:-
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 Factorial of 'n'

'n' 'n' 'n 
' (Factorial of 'n')n!  n

(i)  0! = 1  (ii)  n>0 n!=n (n-1)   (n-2)   . . . . . . . ........ . . . . . . . .  3.2.1  (iii) n>0 
n!=n[ (n-1)!]

 Fundamental Principle
W

1
 'm' W

2
'n'

'mn'
 Permutations

Selection
Arrangement
Ex:- 

Note :- SelectionArrangement
       

Ex:- RANK 
RA, RN, RK, AN, AK, NK, AR, NR, KR, NA, KA, KN
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VERY SHORT ANSWER QUESTIONS (2 MARKS)

 1680
4
Pn   'n' 

Sol:- 1680
4
Pn

= 10 x 168
= 10 x 8 x 21
= 10 x 8 x 7 x 3
= 8 x 7 x 6 x 5

8n

2. 1320
3
Pn   'n' 

Sol:- 1320
3
Pn

= 10 x 132
= 10 x 11 x 12
= 12 x 11 x 10

12n
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PROBLEM FOR PRACTICE

 If  12 12 13
5 4P 5. P Pr  , find r Ans:- r = 5

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
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SHORT ANSWER QUESTIONS (4 MARKS)

 PICTURE 
(i)   
(ii)  
(iii)  

Sol:- PICTURE  (I, U, E)(P, C, T, R) 
(i) 






(ii) 


x x x x x

1 2 3 4 5

 5
3P

 5
3P 

(iii) C
V
      V     C     C     V     C     V     C




57
42 PP nn   n 
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 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

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


= 

1
1




r
n P  x () x 1111.......r times

= 3
4 P  x (1 + 2 + 4 + 5 + 6) x 11111

= 24 x 18 x 1111 = 4,79,952

PROBLEM FOR PRACTICE

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

5.          

i) 
ii) 
iii) 

Sol:- 
12!.

       i) +


 7! x 6!.

      ii) 


x B x B x B x B x B x B x

1 2 3 4 5 6 7

 7P
6. 



 6! x  7P

6 
= 7.6!.6!.

     iii) 



= 6!.

 = 6!.

 =2 x 6! x 6!.
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 (i) 
 (ii) 

Sol:- (i)        B  G





 = 5 x 4 x 7 !

= 20 x 5040
= 1,00,800

(ii)   B                                    B

= 
2

5P  



 2
5P 




7. 


Sol:- 




  
 = 3! × 5! 4! 3! 

                        6 120 24 6 103680    

LONG ANSWER QUESTIONS (7 MARKS)

 RUBLE 
 'LUBER' 

Sol:-  B, E, L, R, U

B  __  __  __  __   4! 
E  __  __  __  __   4! 





LB  __  __  __  __   3! 
LE  __  __  __  __   3! 
LR  __  __  __  __   3! 
L  U  B  E  R   1! 
  LUBER 
= 4! x 2 + 3! x 3 + 1!

= 24 x 2 + 6 x 3 + 1

= 48 + 18 + 1 = 67

 MASTER 
 (i) REMAST (II) MASTER 

Sol:-  A, E, M, R, S, T

(i) REMAST

A  __  __  __  __  __   5! 
E __  __  __  __  __   5! 
M __  __  __  __  __   5! 
R A  __  __  __  __  __   4! 
R E A  __  __  __  __  __   3! 
R  E  M  A  S  T   1! 
REMAST 
= 3 x 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 x 5! + 2 x 3! + 2 x 2! + 1

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

= 240 + 12 + 4 + 1

= 257
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 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! 
P R I S N  __   1! 
P R I S O N   1! 
PRISON 
= 3 X 5! + 3 X 4! + 2 X 2! +1! X 2

= 360 + 72 + 4 + 2 = 438


selection
Example:-  {A, B, C} 
{A, B}, {A, C}, {B, C}

Note : 'n' 'r'  n rC 
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n

r
n cc 

 r
n

r
n

r
n ccc 1

1


 





VERY SHORT ANSWER QUESTIONS (2 MARKS)

 6
n

4
n CC   'n' 

64 CC nn 

64 n    srnCC s
n

r
n 

10 n

 3
1n

2
n C3.C10   '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 9n

 53r
12

1r
12 CC     'n' 

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      3r
4 r

 220c1320,P r
n

r
n    'n'  'r' 

Sol:- 1320r
nP  220r

nc

= 10 x 130 21110 r
nc

= 10 x 12 x 11 2
123456789

1234567891011







= 12 x 11 x 10
123123456789

123456789101112






3
12P !3!9

!12


3,12  rn 3
12C

3,12  rn



6
220

1320
! 

r
n

r
n

C

P
r

!3123 r
3r
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 6
n

5
n CC    

n
13C  

Sol:- 65 CC nn 

65 n

11 n

2
13

11
1313 CCCn  78

12

1213







 3
10

4
10

5
10 CC2.C   

Sol:- 3
10

4
10

5
10 2 CC.C 

   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







 5040Pr
n    210Cr

n    'n'  'r' 

Sol:- 5040r
nP 210r

nC

= 10 x 504 = 10 x 7 x 3

= 10 x 7 x 8 x 9
1234123456

12345678910






= 10 x 9 x 8 x 7 !4!6

!10


4
10P 4

10C

4,10  rn 4,10  rn



24
210

5040
! 

r
n

r
n

C

p
r 50404 Pn

!41234! r 78910)3)(2)(1(  nnnn

4r 10n

SHORT ANSWER QUESTIONS (4 MARKS)


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(! 









 

Sol:- 



 5
8C  

56
12345

45678







 EQUATION 

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

 3
5C  x 3

2C  = 10 x 3 = 30.

 MIXTURE 


Sol:- MIXTURE  (I, U, E)  (M, X, T, R) 

 
2

3C  x 4
3C



 3 4
2 3 5!  C C

3 4 120 1,440   



 - II A

LONG ANSWER QUESTIONS (7 MARKS)

 4
30

4

0r
3

r)(29
4

25 CCC 



 

Sol:- 



4

0
3

29
4

25...
r

rCCSHL

25 29 28 27 26 25
4 3 3 3 3 3C C C C C C       

 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  

3
29

4
29 CC  30 n n n 1

4 r 1 r rC C C C
    

 



4

0r
4

r38
5

34 CC  

Sol:- 



4

0
4

38
5

34

r

rCC

 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  

= 39
5C
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 1
a b, 2x 3y, x

x
   


a b c, 2x 3y 4z    
 


 x 2y 3z, x y z t     
 n(x a).(x a) , n N   




 x,a n N 

0 1 2 x n

n n 0 n 1 1 n 2 2 n r r 0 n
C C C C C(x a) n x a n x . a n x a n x a n x a                


n 1  'LHS (x a)  x a   1 0 0 1

0 1RHS 1C x a 1C x a x a   

n 1  
n k 


0 1 1 2 r k

k k 0 k 1 1 k 2 2 k r r 0 k
C C C C C C(x a) k x a k k x a k x a k x a k c a (1)                   

 (x a) 

0 1 2 r k

k 1 k 0 k 1 1 k 2 2 k r r 0 k
C C C C C(x a) (k x a k x a k x a k x a k x a ) (x a)                  

0 0 1 1 2

k 1 0 k 1 k 1 2 k r 1 r 0 k 1
C C C C C r k 1k x a (k k )x a (k k )x a (k 1)C x a (k 1)C x a    

                

   
0 r 1 rC 0 C C rk 1 k 1 c , k k k 1 C , r 1,2, k


              

kC k 1k 1 k 1 C 
   

n k 1   
n N 


 r

n
n n r r

C
x 0

(x a) n x a



      

x n  n(x a)  n 1  
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  x,an 


0 1 2 nC 0 C 1 C 2 C nn C , n C , n C , ,n C       
 r 0,1,2, n     

r ( n r )C Cn n


 


 ( )  'a '  'a ' 
r

n
n r n r r

C
r 0

(x a) ( 1) . n x a



  
0 1 2 n

n 0 n 1 n 2 2 n 0 n
C C C Cn x a n x a n x a ( 1) n x a          

n(x a)   n
n

 ( ) x 1 a x 

r

n n
n r r

C r
r 0 r 0

(1 x) n x C x
 

   
2 n

0 1 2 nC C x C x C x        


 n(1 x)  (r 1) 

rCn  rC 

  n(x a) (r 1) 
r

n r r
Cn x a  r 1T  

 r 


 n(x a) 
r

r n r r
r 1 CT ( 1) n x a
   

 n(x a) r (n r 2)  


n

p
q

b
ax

x
     rx 

r

n r r
Cn a b 

np r
r

p q




 

  
r

x
n rP

r 1 C q

b
T n a x .

x




    

r

n r r np pr qr
Cn a b . x  

 rx np pr qr r  

np r (p q)r   

np r
r

p q


 



rx 
r

n r r
Cn a b 

np r
r

p q







n

p
q

b
ax

x
     x

r

n r r
Cn a b 

np
r

p q


 





  (i) n  n(x a) 
n

1
2

    



(ii)  n  n(x a) 
n 1

2

 
   

n 3

2

 
   



 n(a b c)  
(n 1)(n 2)

2

  
  

  nn(a b c) a (b c)    

0 1 2 n

n n 1 n 2 2 n
C C C Cn a n a (b c) n a (b c) n (b c)            

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

(n 1) (n 2)

2

 


VERY SHORT ANSWER QUESTIONS (2 MARKS)

  7(4x + 5y) 


r

n
7 n r r

C
r 0

(4x 5y) n X a ,



  X 4x, a 5y   n 7


7

7 x x
r

r 0

7C (4x) (5y)





  
  

5
2x 7y

+
3 4




r

5 n
n r r

C
r 0

2x 7y
n X a

3 4




       2x 7y
X , a

3 4
  n 5


5 r r5

r
r 0

2x 7y
5C

3 4





          

  
 
 

9
2x 3y

+
3 2




9

2x 3y

3 2
    

n(X a) 

2x 3y
X , a

3 2
  n 9


r

9 r x
n r r

r 1 C r

2x 3y
T n X a 9C

3 2





           

9 2r r 9 9 x r
r9C . 2 3 . x y  
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 r 5  1 1 4 5 4 5
6 5

9.8.7.6.5 1
T 9C 2 .3 x y . .3.x y

1.2.3.4.5 2
 

 4 5189x y


 
 
 

142

3

4 x
+

x 2



142

3

4 x

x 2

 
    n(X a) 

2

3

4 x
X , a

x 2
   n 14


r

r14 r 2
n r r

r 1 C r 3

4 x
T n X a 14C

x 2






          

28 3r 5r 42
r14C 2 . x 

 r 6 
10

10 12 6
7 6 12

14C 2
T 14C 2 x

x
 

 


 
 
 

8-2

3
2

3
x -

x



82

3
2

3
x

x

 
 

 
 n(X a) 

2

3
2

3
X x , a

x

 
  n 8

k 3 n k 2 8 3 2 7      

 r

8 r r2
n r r 3

r 1 C r 2

3
T n X a 8C x

x






          

 r 6    402 4
3 3 3

6
2

126 6
7 6 22

3 8.7
T 8C x 8C 3 x 3 .x

x 1.2

        


6

40/3

28 3

x




 7(2x + 3y + z) 
  n 7  r 3

7(2x 3y z)    (r 1) (3 1)(n x 1)C (7 3 1)C      

2

9 8
9C 36

1 2


  








  
 
 

10
4

3x -
x

 -6x 


10

4
3x

x
    

n
p

q

b
ax

x
    

a 3,p 1, b 4,q 1     n 10
10

4
3x

x
      6 rx x  

r

n r r
Cn a b 

np 8 10 6 16
r 8

p q 1 1 2

 
   

 

8

10 8 8
C10 . 3 . ( 4) 

8

2 8 2 8 8
C

10.9
10 . 3 . 4 . 3 .4 405 4

1.2
   

  
 
 

13
2

3

3
2x +

x
 11x 


13

2
3

3
2x

x
    

n
p

q

b
ax

x
    

a 2, p 2, b 3, q 3    n 13
13

2
32x

x

      11 8x x 

r

n r r
Cn a b 

np r 26 11 15
r 3

p q 2 3 5

 
   

 

3

13 3 3 10 3 10 3
C

13.12.11
13 2 3 . 2 . 3 286 2 .3

1.2.3
   


 
  
 

10

2

x 3
+

3 2x  x


10

2

x 3

3 2x

 
  


n

p
q

b
ax

x
    

1 1 3
a , p , b , q 2

2 23
    n 10

10

2

x 3

3 2x

 
   

 x 

r

n r r
Cn a b  5

2

np 5
r 2

p q
  



2

8 2 2

C 4 2

1 3 10.9 1 3 45 5
10 . .

2 1.2 3 2 36 43
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14
3

2

7
4x +

x
 x


14

3
2

7
4x

x
    

n
p

q

b
ax

x
    

a 4, p 3, b 7, q 2     n 14
14

3
2

7
4x

x
     x

r

n r r
Cn a b 

np 42
r

p q 5
 

 

 x

  
 
 

10
3x

- 2y
7




10

3x
2y

7
     n(x a) 

3x
x , a 2y

7
   n 10

n 10  n
2 1

T   6T 


r r

10 r
n r r r

r 1 C c

3x
T n x a 10 ( 2y)

7





     

r 5 
5 5

5 5
5 5 5 5

6 C C

3x 3
T 10 ( 2y) 10 2 n y

7 7
            

  
 
 

11
3b

4a +
2




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 r

r
n r r 11 r

r 1 C C

3b
T n x A 11 (4a)

2
 


     

r 5  r 6 





5

5
6

6 C

3b
T 11 (4a) .

2
      6

6
5

7 C

3b
T 11 (4a)

2
    

8 6 6 5
6T 77.2 .3 .a b  5 7 5 6

7T 77.2 . 3 . a b

5 6C C

11.10.9.8.7
11 11 77 3 2

1.2.3.4.5
       


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

rC21



2 r 3 3r 3C C21 21
 


2r 3 3r 3      
r sC C2r 3 3r 3 21 n n r s        r s n 

r 0 or 5r 15  

r 0 or r 3  

LONG ANSWER QUESTIONS (7 MARKS)

  
 
 

11
2 1

ax +
bx

 10x   
 
 

11

2

1
ax -

bx
 -10x 

a,ba,b


11

2 1
ax

bx
    

n
p

q

B
Ax

x
    

1
A a, P 2, B , q 1

b
     n 11

11
2 1

ax
bx

      10 rx x 

r

n r r
Cn A B 

np r (11)(2) 10 12
r 4

p q 2 1 13

 
   

 

11

2

1
ax

bx
    

n
p

2

B
ax

x
    

1
A a; B , p 1, q 2

b


    n 1

11

2

1
ax

bx
      10 rx x  
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r

n r r
Cn A B 

np r (11)(1) ( 10) 21
r 7

p q 1 2 3

  
   

 

4

7

7 4
C4

C 7

11 a1
11 a

b b

    

 4 4

7 4
C C 3

4 7 3

11 a 11 a 1
a (ab)3 1

b b b

 
     

ab 1    a,b 

  
  

20
2 1

2x -
x

 9 10x ,x  


20

2 1
2x

x
    

n
p

q

b
ax

x
    

a 2, p 2, b 1, q 1     n 20

(i)

20
2 1

2x
x

     9 rx x 

r

n r r
Cn a b 

np r (20)(2) 9 31
r

p q 2 1 3

 
  

  

 9x  0

(ii)

20
2 1

2x
x

     10 rx x 

r

n r r
Cn a b 

np r (20)(2) 9 31
r

p q 2 1 3

 
  

 

10 10

10 10 10
C C20 2 ( 1) 20 2  

  
  

14
3

2

3
2x -

x
 32 -18x , x 


14

2

3
2x

x
    

n
p

q

b
ax

x
    

a 2, p 3, b 3, q 2     n 14

(i)

14
3

2

3
2x

x
     32 rx x 

r

n r r
Cn a b 

np r (14)(3) 32 10
r 2

p q 3 2 5

 
   

 

2 2

12 2 12 2
C C14 2 ( 3) 14 2 3  





(ii)

14
3

2

3
2x

x
     18 rx x  

r

n r r
Cn a b 

np r (14)(3) ( 18) 60
r 12

p q 3 2 5

  
   

 

12 2

2 12 2 12
C C14 2 ( 3) 14 2 3  

32 18x , x 

2 2 2

12 2 2 12 2 2 10 10 2 2 10 10
C C C

14.13
14 2 3 14 2 3 14 2 3 (2 3 ) .2 .3 (2 3 )

1.2
     

 10 1091 36(2 3 )  

  
  

n
8x

2 +
3

 11 12x , x  'n'


n

8x
2

3
    

n
p

q

b
ax

x
    

8
a 2,p 10, b , q 1

3
      n n

(i)

n
8x

2
3

     11 rx x 

r

n r r
Cn a b 

np r n(0) 11
r 11

p q 0 1

 
  

 

r

12
n 11

C

8
n 2

3
     

(ii)

n
8x

2
3

     12 rx n 

r

n r r
Cn a b 

np r n(0) 12
r 12

p q 0 1

 
  

 

12

12
n 12

C

8
n 2

3
     


11 12

11 12
n 11 n 12

C C

8 8
n 2 n 2

3 3
          

12 r

11 12

11 r 1

C C
C C

C C

n n8 3 n 12 1 3 n r 1
2.n n

3 n 4 12 4 n r


    
        

 

n 11
3 n 11 19 n 20

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



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





 
    

 


13
3b

1
2a

      m m 1T ,T   10 11T ,T 

10 11T T

9

9 9

9 9
C9

10 C C 9

13 55
T 13 x 13

2 2

     

10

10 10

10 10
C10

11 C C 10

13 55
T 13 x 13

2 2

     

13(4a 6b)   10 11T ,T 

9

9

9
C13 17 13 9 17 13 10

10 C9

13 .5
T (4 3) 13 .2 .3 .5 143 2 .3 .5

2


       

10

10

10
C13 16 13 10 17 13 10

11 C10

13 .5
T (4 3) 13 .2 .3 .5 143 2 .3 .5

2


       

 11
x =

8
 10(2 + 3x) 




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
      n 10


33 363
16 16

33 49
16 16

(10 1)(n 1) | x | 369
m

1 | x | 1 49


   

  


363

[m] 7
49

    

10
3x

1
2

   
 

 (m) 1 8T T  


7 7

7
7

8 C C

33
T 10 x 10

16
     

10(2 3x)   8T 

7

7

7 7
C10

8 C 18

10 (33)33
T 2 .10

16 2
   
 

 x = 8,y = 3 14(3x - 4y) 



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   5 6T ,T     

 5 6T T



 - II A

4

4 4

4
C4

5 C C 4

141
T 14 x 14

2 2

     

5

5 5

5
C5

6 C C 5

141
T 14 x 14

2 2

     

14(3x 4y)   5 6T , T 

4

14
C 24 14

5 4

(24) 14
T 1001 2 3

2
   

5

14
C 24 14

6 5

(24) 14
T 1001 2 3

2
    

 7
x =

2
 15(4 + 3x) 



Sol:-
15

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

4
       
 

 3x 3 7 21
n 15, .

4 4 2 8
     

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

11.59.
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



1.  12(3x + 5y) when 
1 4

x = , y =
2 3

Ans:- 
10

2 10

11 C

3 20
T 12

2 3
          

2. n(3 + 7x) when 
4

x = , n = 15
5

Ans:- 
11

11
4

11 C

28
T 15 3

5
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  ( ), ( )f x g x  ( )g x 

( 0)gen  
( )

( )

f x

g x 

  ( )f x  ( )g x 
( )

( )

f x

g x 

  ( )f x  ( )g x 
( )

( )

f x

g x 




f(x)

g(x) 

i) ( )g x  ( )g x  ( )ax b 


A

ax b
 A


ii) ( )g x  ( )g x 

( ) ,nax b n N  
1 2

2
.......

( ) ( )
n

n

AA A

ax b ax b ax b
 

    ' 'n  1 , 2,..... ...nA A A 


iii) ( )g x  2ax bx c  

( )g x  2ax bx c   2


 

Ax B

ax bx c
 ,A B


iv) ( )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 


( )

( )

f x

g x 
( )

( )

f x

g x 
( )

( )
( )

R x
q x

g x
  ( )q x 

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


( )

( )

R x

g x 



 - II A

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)

eq. (1) x = 1 
3B = 5+1,     i.e. B = 2

eq. (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

 
    

    

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


 

   

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

 
   

  

Problem for Practice

(i)  3

2 3

1

x

x



  

Ans:      3 2 3

2 3 2 5

1 1 1

x

x x x


 

  

(ii)  

2

3

2 6

2

x x

x

 

  

Ans:      

2

3 3

2 6 1 2

22 2

x x

xx 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)

eq. (1) x = –3 –3C = –15 or C = 5

eq. (1) 
3

2
x


  

9 9

4 4

A 
  or A = –1.


A + 2B = 1

i.e. –1 +2B = 1 (  A = –1)
         B = 1



 - II A

   

2

2 2

13 15 1 1 5

2 3 3(2 3) 3 3

x x

x xx x x

  
   

   

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)

eq. (1) x = –1 

1 4 (1 4) 0 0 3 3 1A A A           

eq. (1) x = –2 
2 1

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

B B B         

eq. (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

 
   

   

Problem for Practice

(i)    2

1

1 2x x   

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

(ii)   2

9

1 2x x   

Ans:     2 2

9 1 1 3

1 21 2 2x xx 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          


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

 
  

   

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       



2A B  ................................(1)

0A B C   ..........................(2)

1A C  .................................(3)

(1) + (2)

2A B 

0A B C  
------------------

2 2A C  .........................(4)

1A C 
------------------

3 3 1A A  
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(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:-      24 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         


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

   
  

     

Problem for Practice

(i)   
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

  
 

  





9.
4x

(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      

          16 (0) (1)A B 
          16 B

1, 16A B   

  From (1)  
4

2 1 16
3 7

( 1)( 2) 1 2

x
x x

x x x x
    

   

10.
3x

(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
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Problem for Practice

(i)   
2

1 2

x

x x   

Ans:   
2 1 4

1 2 1 2

x

x x x x


 

   





UNIT

8




 


(i)  i

1
(x x)

n
 

 ix x n 

(ii)  i

1
| x med |

n
 

 ix med n 

VERY SHORT ANSWER 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

M 11
2


 

ix M  
7, 5, 4, 1, 1, 1, 2, 5



 - II A



= 

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 th term 6
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




     

   


Problem for Practice

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


(ii) 






UNIT

9







 

 


          



  i 

 ii 


  
H T 

 



i 

ii        
S

iii 

iv S E

v EECEC = S – E

ECE

vi SS
S
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  J,Q,K,A

 
 




 



SHORT & LONG ANSWER QUESTIONS

 


 
n 2 2 2        

200n 2
E :

1 3 5 199C C C Cm 200 200 200 200         

200 1 1992 2 
199

200

m 2 1
p(E)

n 2 2
  

 


 

2C

30 29
n 30 15 29

2


   

E :

1 1C Cm 15 15  



15 15   225

m 225 15
p(E)

n 15 29 29
  







 
 

n 6 6 36  

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

m n(E) 6 

m n(E) 6 1
p(E)

n n(S) 36 6
   

 


 

1Cn 200 200 

E :

   2 2 2 2E 1 ,2 ,3 , 14 1,4,6, 196           

m n(E) 14 

m n(E) 14 7
p(E)

n n(S) 200 100
   

          


 
4n 2 2 2 2 2 16      

S HHHH,HHHT, HHTH, HTHH, THHH, HHTT, HTHT, THHT,

 HTTH, TTHH, THTH, HTTT, THTT, TTHT, TTTH, TTTT

 E HHTT, HTHT, HTTH, THTH, THHT, TTHH

4!
m n(E) 6 m 6

2! 2!

 
    

 
m n(E) 6 3

p(E)
n n(S) 16 8

   

 (i)(ii) 
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(i) 1E :

1p(E ) 
1

7
 

(ii) 2E :

2p(E )  
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 :

(i) P(S)S
(ii) P( ) 0 

(iii) CP(E ) 1 P(E) 

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

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


 

  1 2E ,E   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 )    





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

1 2 1 2 1 2 2 1 2 1 2P(E E ) P(E ) P[E (E E )] [ E E E (E E )]         

1 2 1 2 1 2P(E E ) P(E ) P(E ) P(E E ) [P(A B) P(A) P(B) B A]        

   
 A B  A B
 A B  A B

 A B  C C CA B (A B) 

 A B CA B

 A B    C CA B A B or  

   A B B A or 

(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) 
 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 

 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



 - II A

 Spade 
A B A,B,A B A B


 

1Cn 52 52 

A :

1Cn(A) 13 13 

n(A) 13 1
P(A)

n(S) 52 4
  

B:

1Cn(B) 12 12  
n(B) 12 3

P(B)
n(S) 52 13

  

A B: 

1Cn(A B) 3 


n(A B) 3
P(A B)

n(S) 52
 



P(A B) P(A) P(B) P(A B)    
1 3 3

P(A B)
4 13 52

  

 13 12 3

52

 


 22

52


 11

26


 



 60B 20G 


1Cn 80 80 





A :
B:
A B  

A B: 

1Cn(A) 60 60 
1Cn(B) 10 10  20G

n(A) 60 n(B) 10
P(A) P(B)

n(S) 80 n(S) 80
   

P(A B) P(A) P(B) [ A B ]     

60 10

80 80
 

70 7

80 8
 

 
 (i)  (ii) 


 

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

30 30
 

 10

30
  1

3
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(ii) P(A C) P(A) P(C) P(A C)   


n(A) n(B) n(A C)

n(S) n(S) n(S)
  



 6 10 2

30 30 30
  

 14

30
  7

15


 A,B,CA B 
CA B A
CB C


  20
P(A)

100
  16

P(B)
100

  14
P(C)

100


8
P(A B)

100
  5

P(A C)
100

  4
P(B C)

100
  2

P(A B C)
100

 

P(A B C)   
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

100 100 100 100 100 100 100
      

35

100



 




 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 19

P(A B) = P(A) + P(B) P(A B) .
3 9 5 45 45

 
   
 

     A,    B







19
P(A) =

25
 16

P(B) =
25



       
19 16

P(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 2
P (A B ) = + 1 .

2 5 2 5 2 5 2 5 5

16. A, B, C A B 
 B  C   A, B, C  


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

 P(A) = 2P(B) = 2 x 2P(C) = 4P(C)

  A B C S

        P(A B C) P(A) P(B) P(C) 4P(C) 2P(C) P(C) 1

   
1

7P(C) 1 P(C) .
7

   
4 2

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


 A,BA 

 B  A  B 

 B

A
A B 

A

B


B A 
 A B A 

B 
B

P
A

 
   

B P(B A)
P [P(A) 0

A P(A)
     

 

 A P(A B)
P [P(B) 0

B P(B)
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    A B    
P(A) 0, P(B) 0  

B A
P(A B) P(A) P P(B) P

A B
       
   





B P(B A)
P

A P(A)
   
 



B
P(B A) P(A) P (1)

A
          
 




A P(A B)

P
B P(B)

    


A
P(A B) P P(B) (2)

B
         
 




B A

P(A B) P(A) P P(B) P
A B

       
   



Note: 
B C

P(A B C) P(A)P P
A A B

       
   

 


        A   B   
P(A B) = P(A) P(B) AB 

Note : A B 
B

P P(B)
A

   
 

BA 

(i) A B 
A

P P(A)
B

   
 

(ii) A,BCP(A B C) P(A). P(B). P(C) 
 


 

n n(S) 6 6 36   

A :
B:





 B

A


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

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

 A B (2,4) (4,2)

n(A) 5
P(A)

n(S) 36
  

n(A B) 2
P(A B)

n(S) 36
 



B P(A B) 2 / 36 2
P

A P(A) 5 / 36 5
     
 



 



 [7R 3B)

1E :

2E : 

 2

1

E
:

E 


 2 1E E 


1

2
C

1

E
n 6 6

E

 
  

 


1Cn(S) 9 

2 2 1

1

E n(E / E ) 6 2
P

E n(S) 9 3

 
   

 

 



 

A :

B: 

1Cn(A) 6 6 
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1C

B
n 5 5

A
    
 



A B: 

B
P(A B) P(A) P

A
   
 




 
 

B
Ann(A)

n(S) n S


 6 5
.

10 9


 1

3


 
          


 A:
B: 
C:
A B C  

1Cn(A) 6 6 
1Cn(B / A) 5 5  

1Cn(C / A B) 4 4 

B C
P(A B C) P(B) P P

A A B
       
   

 


6 5 4
. .

10 9 8


1

6


  1B  2B 



 1E  1B 

2E  2B 

 1 2

1
P(E ) P(E )

2
 





W :


1

W 4 2
P

E 6 3

 
  

  2

W 3
P

E 7

 
 

 

 1 2A : (W E ) (W E )  

1 2P(A) P[(E W) (E W)]   

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

1 2
1 2

W W
P(E ) P P(E ) P

E E

   
    

   

1 2 1 3
. .

2 3 2 7
 

1 3

3 14
 

14 9 23

42 42


 

 

 


 1E :

2E : 

1

2 1
P(E )

6 3
  

2

4 2
P(E )

6 3
  

B:

1 2

B 3 B 4
P , P

E 7 E 7

   
       

 1 2W (E B) (E B)   

1 2P(W) P[E B) (E B)   

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

1 1 2 2P(E ) P(B / E ) P(E ) P(B / E ) 



 - II A

1 3 2 4

3 7 3 7
           
     

3 8

21




11

21



 ABP(A) = 0.2 P(B) = 0.5

   
   
   

A B
(i)P (ii) P

B A
 (iii) P(A B) (iv) P(A B)  

(i)
A

P P(A)
B

   
 

 A,B 

0.2

(ii)
B

P P(B) 0.5
A

    
 

(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

 A B 


 1E :A 

2E :B 

1

75 3
P(E )

100 4
  2

80 4
P(E )

100 5
 

C
1 1P(E ) 1 P(E )  C

2 2P(E ) 1 P(E ) 

3
1

4
 

4
1

5
 

1

4


1

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             

 C C
1 2 1 2P(E ). P(E ) P(E ) P(E ) 


3 1 1 4

4 5 4 5
             
      

 3 4

20




 7

20


 AB

 1

3
 1

4



 1E :A 

2E :B 

 1

1
P(E )

3
  2

1
P(E )

4


   1 2E E  A  B     


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

1 2 1 2

1 1
P(E ).P(E ) ( E , E

3 4
    

1 1 1 1

3 4 3 4
         
   

4 3 1 1

12 2

 
 

 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 ) 

 i) P(A B) =  P(A) P(B) = 0.6 x 0.7 = 0.42

i i ) 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 x 0.3 = 0.12.
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27. A, B, C    c cP(A B C ) 1/ 4,

     c c c c cP(A B C ) 1/ 8,P(A B C ) 1/ 4,  P(A), P(B), P(C) 

   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)

         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 1

1 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 1

P(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)



 P(Ac) + P(Bc) = 1  P(A) + 1  P(B) = 2  [P(A) + P(B)]

= 2  [P(A BP(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) 
 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) P(A/B) = 
 

  
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
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SOME IMPORTANT POINTS TO REMEMBER

 'S'
:X S R 

 'S'  :X S R x
R 'x' ( ) ( )F x P X x  

:F R R   "Probability distribution function"


  :X S R X 
Countably infiniteX "Dis-

crete Random Variable"  X    1 2 3, , ........... nx x x x  

 1 2 3, , .................. ,x x x X 

:X S R     X      1 2 3, , .................. ,x x x 

 
1

1r
r

P X X




  

  :X S R X  1 2 3, , .......x x x

   i ix P X x  X Mean

 ' '   x  i ix P(x x )  
  2

i i(x ) .P(x x )  'X'  2' ' 

      22    i ix P X x 

 'X' 

' '     2
.    i ix P X x 


  'p' 'q'p+q=1 
'n' 

  , 0,1,2..................n k n k
kP X K C p q k n    q=1-p X





 - II A

(i) n,p 
(ii)  ( ) np 

(iii)  2( ) npq 

(iv)  ( ) npq 



X    , 0,1, 2,.........
!

ke
P X k k

k



  

 0  
(i) ' '   X 
(ii) 'n'
(iii) 'p'i.e., 0p

(iv) np   
(v)    = 

VERY SHORT ANSWER QUESTIONS (2 MARKS)

 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


 

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

Sol:-   , ( 0)
!

re
P X r

r






  

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



  

    



Sol:-  
400 8

450 9
  

'r'   

8

9
2

8
9

! !

r

e
e

P X r
r r






 
  

   

 r = 0   
8

90P X e


  

  

  
58

5
90P X e
 

       



 - II A

 


Sol:-  'n' 
X 

X n p, 
1

2
p 

 1 0.8P X    ()

 
0

1 0 0.8 ( ) 1
k

P X P 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
    

1 1

2 5n 

2 5n  , 3n   
   'n' 

 

Sol:-  
1

2


 
1

2


'r' 

 
8 8

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

2 2 2

r r

r rP X r C C r


                  


       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

  

 

(a)  
(b)  

Sol:- 

 
1

( )
9

p

p+q=1,
1

9
P   

1
1

9
q 

1 8
1

9 9
q   

 (n)=6

 
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

           



 - II A

LONG ANSWER 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 2i 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 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.( ) 2.(2 ) 3.(3 ) 4.(4 ) 5.(5 ) 55

1 11
55

15 3

k k k k k k     

  

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

8 27 64 125
3

121 1 121
225 225

9 15 9

k k k k k

k

        
 

    

135 121 14
.

9 9


 





  x = {0, 1,2}
 3 2P(0) = 3C , P(1) = 4C -10C ,

P(2) = 5C -1 , C>0. 'C'
Sol:- (3) (4) (5) ................. 0P P P   

3 2(0) 3 , (1) 4 10 , (2) 5 1P C P C C P C    

  (0) (1) (2) (3) (4) .......... 1P P P P P      

     3 23 4 10 5 1 0 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   

   2 3 1 0C C  

2 0, 3 1 0C C   

1
2,

3
C C 

1
1, 2,

3
C

   
 

  
  

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

    



 - II A

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 11 3c        
1

2
c 

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

6
    1

P X = 0 =
3
X

X 

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

  
  

 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  

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


 {0, 1, 2} . P(X=0)=3c3,P(X=1)=4c-10c2,P(X=2)=5c-1 
(i)   'c'  

(ii)  P(X<1)

(iii) P(1<X2)  
(iv) P(0<X3) 

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

  
1

1
n

i
i

P X x


 



 - II A

     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
1, 2,

3
c 

(ii) P(X<1)
P(X<1) = P(X=0)

= 3c3

If C=1   3c3=3(1)3=3>1  
If C=2  3c3=3(2)3=24>1 

If 
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

Put 
1

3
C  

2
1 1

10 9 1
3 3

            

10
3 1

9


  

10 2 10 18 8

9 1 9 9

  
   





PROBLEM FOR PRACTICE

(i)    1
, 0,1,2........

2k

k c
P X k k


    x 

 'c' 
(Hint : Refer Example 3 from text book)

Ans:-
1

4
C 

 X  {1, 2, 3....}     ; 1,2,3..........
!

kC
P X k k

k
    

(i) 'c'   (ii) P(0<X<3) 
Sol:- 

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 
2log ...................( )eC i 

(ii) P(0<X<3) = P(X=1)+P(X=2)
2

2

C
C 

 22

2
log

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

e ii 

 


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

 X 
  X  = {2, 3, 4, 5...........12}





 - II A

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
 

   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 

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

3
i i

i

x P X x 


  

   
3

2

3

0i i
i

x P X x


    0 

         2 2 2 2 2 2 21 1 1 1 1 1 1
3 2 1 0 1 (2) (3)

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

  
    

    X=x -2    -1    0    1   2    3

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

Sol:- 
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 

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 


