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1 SETS 
 

BASIC CONCEPTS 
 

Set : Any well defined collection of different objects or functions is called a set. 

Empty set or null set   : A set which has no element is called null set or empty set. 

Union : A B = Addition without repetition,  

Intersection : A B = Common element  

For example :  Let  1,2,3,4A   and  3,4,5,6B   .Then  1,2,3,4,5,6A B  ,   3,4A B     

Subset : A B :- A is a subset of B or all elements of set A contained in B 

For example : Let  1,2,3,4A  ,  1,2,3,4,5,6B  Then A is a subset of B. 

Disjoint sets : Two sets are said to be disjoint sets if they have no common element. 

For example : Let  1,2,3,4A  ,  5,6B  Then A B   . Therefore A and B are disjoint sets. 

Power set P(A) : The collections of all subsets of a set is called power set. 

For example  : Let  1,2,3A  . Then P(A) =              , 1 , 2 , 3 , 1,2 , 1,3 , 2,3 1,2,3  

Number of subsets of a set : 2 n
 

For example  : Let  1,2,3A  . Then number of subsets = 2 n
=

32  = 8 

Intervals  

Closed interval :    : , 2 3 2,3 2, 1,0,1,2,3x x R x          

Open interval :    : , 2 3 2,3 1,0,1,2,x x R x         

Semi closed semi open interval :    : , 2 3 2,3 2, 1,0,1,2,x x R x          

Semi open semi closed interval :    : , 2 3 2,3 1,0,1,2,3x x R x         

Commutative law :  A B = B A      A B = B A    

Idempotent law :  A A = A       A A = A  
Associative law : (A B) C = A (B C)         (A B) C = A (B C)      

Distributive law :  A (B C) = (A B) (A C)       A (B C) = (A B) (A C)      

De Morgan’s law :  (A B)'  = A' B'      (A B)'  = A' B'      

Complement law : A A' = U       A A' =    

Identity law :  A U = A       A U = U    

A  =          A  = A     

( ') 'A A  

To find union or intersection by using formula : 

(A B) (A) (B) (A B)n n n n      

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

 

ASSIGNMENT 
 

1 Write the set ,
1 2 3 4 5 6 7 8 9

, , , , , , ,
2 3 4 5 6 7 8 9 10

 
 
 

 in the set builder form 

2 Describe the following sets in Roster from 
 (i) { :x x  is a letter before e  in the English alphabet } 

 (ii) 
2{ : 25};x N x   

 (iii) { :x N x  is a prime member, 10 20x  }; 

 (iv) { : 2 , };x N x n n N    

 (v) { : }x R x x   

 (vi) { :x x  is a prime member which is a divisor of 60} 

 (vii) { :x x  is a two digit number such that the sum of its digits is 8} 
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 (viii)  The set of all letters in the word Trigonometry 

3 Describe the following sets in set builder form 
 (i) {1, 2, 3, 4, 5, 6};A      (ii) {1,1/ 2,1/3,1/ 4,1/5...}B   

 (iii) {0, 3, 6, 9,12, ...};C       (iv) {10,11,12,13,14,15};D   

 (v) {0};E   

4 There are 40 students in a chemistry class and 60 students in a physics class. Find the 

number of students which are either in physics class or chemistry class in the following 

cases 

(i) The two classes meet at the same hour. 

(ii) The two classes meet at different hours and 20 students are enrolled in both the subjects. 

5 In a class of 35 students, 17 have taken mathematics, 10 have taken mathematics but not 

economics. Find the  number of students who have taken both mathematics and 

economics and the number of students who have taken economics but not mathematics, if 

it is given the each student has taken either mathematics or economics or both. 

6  In a survey of 100 students , the number of studying the various languages were found to 

be : English only 18, English but not Hindi 23, English and Sanskrit 

8, English 26,Sanskrit 48,Sanskrit and Hindi8, no language 24.Find :  

(i) How many students were studying Hindi ? 

(ii) How many students were studying English and Hindi ?   

7 A college awarded 38 medals in Football, 15 in Basketball and 20 to Cricket. If these medals 

went to a total of 58 men and only three men got medals in all the three sports, how many 

received medals in exactly two of  the three sports? 

8 In a survey of 25 students, it was found that 15 had taken mathematics, 12 had taken 

physics and 11 had taken chemistry, 5 had taken mathematics and chemistry, 9 had taken 

mathematics and physics, 4 had taken physics and chemistry and 3 had taken all the three 

subjects. Find the number of students that had 

 (i) Only chemistry.    (ii) Only mathematics. 

 (iii) Only physics    (iv) Physics and chemistry but not mathematics 

(v) Mathematics and physics but not chemistry.   

(vi) Only one of the subjects.  (vii) At least one of the three subjects   

 (viii)  None of the subjects 

 

ANSWER 
 

1 : , , 9
1

n
x x n N n

n

 
   

 
  2(i)  , , ,a b c d      (ii)  1, 2, 3, 4  

(iii)  11,13,17,19     (iv)  2, 4, 6, 8, ....    (v)     

(vi)  2, 3, 5      (vii)  17, 26, 35, 44, 53, 62, 71, 80  

(viii)  , , , , , , , ,T R I G O N M E Y   3(i)  : , 7x x N x     (ii)  : 1/ ,x x n x N   

(iii)  : 3 ,x x n n z      (iv)  : , 9 16x x N x     (v)  : 0x x   

4 (i) 100 (ii) 80   5 7, 18     6 (i)  18   

(ii)  3       7 9      8(i) 5   

(ii) 4      (iii) 2     (iv) 1  

(v) 6      (vi) 11     (vii) 23  

(viii) 2 
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2 RELATION AND FUNCTION 
 

BASIC CONCEPTS 
 

RELATIONS AND FUNCTIONS  

Order pair : Two elements a and b listed in a specific order  ,a b is called order. 

Cartesian product : If A and B are two non empty sets, then the set of all ordered pairs  ,a b  

such that a A and b B  is called Cartesian product of A and B denoted by AB. 

Relation : Let A and B be two sets. Then a relation R from A to B is a subset of Cartesian 

product of AB. 

Domain : Set of all first elements of the ordered pairs is called domain. 

Co-domain : Set B is called Co-domain of relation R. 

Range : Set of all second elements of the ordered pairs is called Range.  

For example :       A         B 

 

1 4  

2 5 

3 6 

4 7 

8 

9 

   

Roster form =           1,4 , 1,8 , 2,5 , 3,6 , 4,7    Domain =  1,2,3,4  

Co-domain =  4,5,6,7,8,9      Range =  4,5,6,7,8  

Function : “ A function from X to Y is a rule or correspondence that assigns to each element of 

set X, one and only one element of set Y”. 

Domain : Set of all first elements of the ordered pairs is called domain. 

Co-domain : Set B is called Co-domain of function. 

Range : Set of all second elements of the ordered pairs is called Range.  

For example :                         A                                  B 

 

     1                                  5 

     2                                  6 

     3                                  7 

     4                                  8 

     9 

           10   

 

Roster form =         1,5 , 2,6 , 3,7 , 4,8     Domain =  1,2,3,4  

Co-domain =  5,6,7,8,9,10      Range =  5,6,7,8  

 

Special Note : What is the difference between Relation and Function.  

In a relation, elements of domain can have more than one image in its co-domain but In a 

function, elements of domain can have one and only one image in its co-domain.  

For Example :        RELATION           FUNCTION 

    A                    B    A       B 

 

    1                                 4    1       4 

    2        5    2       5 

    3        6     3       6 

    4        7    4       7 

          8           8 

          9           9 
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Roster form =           1,4 , 1,8 , 2,5 , 3,6 , 4,7       Roster form =         1,4 , 2,5 , 3,6 , 4,7  

 

ASSIGNMENT 
 

1 Let  1, 2A   and  3, 4B  . Find the total number of relations from A into B. 

2 Determine the roster form, domain and range of the relation R defined by 

(i)   ( 1, 5) : 0,1, 2, 3, 4, 5R x x x     (ii)  3( , ) : is a prime number less than 10R x x x  

3 Determine the roster form, domain and range of the following relations : 

(i)  ( , ) : , 5, 4R a b a N a b      (ii)  ( , ) : 1 , and 3S a b b a a Z a      

4 Let  3, 5A   and  7,11B  . Let  ( , ) : , , is oddR a b a A b B a b    . Show that R is an empty 

relation from A into B 

5 Find the domain of each of the following real valued functions of real variable: 

 (i) 
1

( )f x
x

     (ii) 
1

( )
7

f x
x




   (iii) 
3 2

( )
1

x
f x

x





 

(iv) 
2

2 1
( )

9

x
f x

x





   (v) 

2

2

2 1
( )

8 12

x x
f x

x x

 


 
 

6 Find the range of each of the following functions: 

(i) 
1

( )
5

f x
x




   (ii) 
2( ) 16f x x     (iii) 

2
( )

1

x
f x

x



  

(iv) 
2

3
( )

2
f x

x



 

7 Find the domain and range of each of the following real valued functions of real variable: 

(i) ( ) 2f x x     (ii) 
2

1
( )

1
f x

x



   (iii) 

2( ) 9f x x 

 (iv) 
2

( )
3

x
f x

x





 

8 Let 
2

2
, :
1

x
f x x R

x

   
       

 be a  function from R into R. determine the range of f  

9 Find the domain and range of each of the following functions 

 (i) ( ) 3f x x     (ii) ( ) 1 2f x x      (iii) 
4

( )
4

x
f x

x





 

10 Find  
1

, , , 0 , ,f g f g cf c R c fg
f

     and 
f

g
 in each of the following: If  

3( ) 1f x x   and 

( ) 1g x x     

11 Draw the graph of following functions and also find its domain and range:  

 (i) Modulus function     (ii) Greatest integer function  

(iii) Smallest integer function    (iv) Signum function  

(v) Square function      (vi) Cubic function  

 (vii) Identity function     (viii) Constant function   

 

ANSWER 
  

1 16    

2(i) Roster form =             1,5 , 2,6 , 3,7 , 4,8 , 5,9 , 6,10  

Domain  1, 2, 3, 4, 5, 6R  , Range  5, 6, 7, 8, 9,10R    

(ii) Roster Form =         2,8 , 3,27 , 5,125 , 7,343  

Domain  2, 3, 5, 7R  , Range   8, 27,125, 343R   
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3 (i)  (1, 4), (2, 4), (3, 4), (4, 4)R    (ii)  (0,1), ( 1, 2), ( 2, 3), ( 3, 4), (1, 0), (2,1), (3, 2)S      

5 (i)  0R   (ii)  7R    (iii)  1R    (iv)  3, 3R    (v)  2, 6R   

6 (i)  0,  (ii) Range ( ) [0, 4]f     (iii) Range  
1 1

( ) , 0
2 2

f
 

   
 

 

(iv) Range  ( ) , 0 [3/ 2, )f      

7         Domain    Range 

 (i)  2,      ,0   

 (ii) ( , 1) (1, )       ( , 1] (0, )     

 (iii)  3, 3      0, 3  

 (iv)  2, 3       0,  

 

8  0,1  9(i) Domain = R , Range =  0,  (ii) Domain = R , Range =  ,1  

(iii) Domain =  4R  , Range =    1,1  

10 :f g R R   Given by 3( )( ) 2f g x x x     :f g R R   Given by 
3( ) ( )f g x x x    

 :cf R R  Given by 
3( ) ( ) ( 1)cf x c x    :fg R R  Given by 2 2( ) ( ) ( 1) ( 1)fg x x x x     

  
1

: 1R R
f

    Given by 
3

1 1
( )

1
x

f x

 
 

 
  : 1

f
R R

g
    given by 

2( ) 1
f

x x x
g

 
   

 
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3 TRIGONOMETRIC FUNCTIONS 
 

BASIC CONCEPTS 
 

 

TRIGONOMETRIC QUADRANT : 

                   
2
   

       II  Quadrant  (S)       I  Quadrant  ( A )  

  Range : (90 to180 )o o  or ( to )
2
       Range : (0 to 90 )o o

 or (0 to )
2


 

  S   Sin or Cosec are Positive      A   All Positive       
            School or Sugar          After or Add                 
                                         0 or 2  
           III  Quadrant  (T)     IV  Quadrant  (C)                           

         Range : (180 to 270 )o o
 or 

3( to )
2
          Range : (270 to 360 )o o or

3( to 2 )
2
   

  T   Tan or Cot are Positive      C   Cos  or Sec are Positive  

     To or To      College or Coffee 

             
3
2
   

If we do calculation between two functions in the form of 90
2

o or


. Then following 

results occur 

90
2sin cos

o or


    
90

2tan cot

o or


    
90

2cos sec

o or

ec



  

 

If we do calculation between two function in the form of 180o or  . Then following 

results occur 
           

    NO CHANGE 
 

180
sin sin

o or 
    

180
cos cos

o or 
    

180
tan tan

o or 
  

180
cos cos

o or
ec ec


   

180
sec sec

o or 
    

180
cot cot

o or 
  

 
 
Radian Measure :  
 

l
l r

r
    , where          O 

l  = length of the minor arc,         r         r  

r = radius of the circle,                      

 = Angle subtended by an arc at the centre in radian.         A               B  

 

             l  

Relationship between degree and radian.  

 
 

180

1801

1
180

o

o

o

radian

radian

radian








 

 

      
'

' ' '

1 60  (One Degree = 60 Minutes)

1 = 60 (One Minute = 60 Seconds)

o 
   

    
TRIGONOMETRIC IDENTITIES : 
 
sin ( ) sinx x          cos ( ) cosx x   

tan ( ) tanx x          cosec ( ) cosecx x    

sec ( ) secx x         cot ( ) cotx x    

 

http://www.rankersmaths.com/
mailto:vikasgupta.rma@gmail.com


COMPLETE ASSIGNMENT BOOK XI,  RANKERS MATHS ACADEMY,  C-6/75 Y.V.  VIKAS GUPTA (9810929414)   

RANKERS  MATHS  ACADEMY,    IX, X, XI, XII, IIT-JEE,   C-6/75 YAMUNA VIHAR,   VIKAS GUPTA,     PH:- 9810929414   
www.rankersmaths.com                                                 Page 7                       vikasgupta.rma@gmail.com                                    

 
sin (A + B) sin A cos B cos A sin B     sin (A B) sin A cos B cos A sin B    

cos (A B) cos A cos B sin A sin B        cos (A B) cos A cos B sin A sin B          

 

tan A tan B
tan (A B)

1 tan A tan B


 


     

tan A tan B
tan (A B)

1 tan A tan B


 


      

cot A cot B 1
cot (A B) =

cot B cot A





     

cot A cot B 1
cot (A B) =

cot B cot A





      

 

2

2 tan A
sin 2A 2 sin A cos A

1 tan A
 


   

2
2 2 2 2

2

1 tan A
cos 2A 2cos A 1 1 2sin A cos A sin A

1 tan A


      


 

2

2 tan A
tan 2A

1 tan A



       

 
3sin 3A 3sinA 4sin A       3cos 3A 4cos A 3cosA   

3

2

3tanA tan A
tan 3A

1 3tan A





      

 

A B A B
sin A sin B 2 sin  cos

2 2

 
  ,      

A B A B
sin A sin B 2 cos sin

2 2

 
   

A B A B
cos A cos B 2 cos cos

2 2

 
      

A B A B
cos A cos B 2 sin sin

2 2

 
           

 
2 sin A cos B = sin (A+B) + sin (A B)    2 cos A sin B = sin (A+B)  sin (A B)   

2 cos A cos B = cos (A+B) + cos (A B)    2 sin A sin B = cos (A+B)  cos (A B)    

 
21 cos2A 2sin A        21 cos2A 2cos A   

 

1 cos
sin =

2 2

x x
       

1 cos
cos

2 2

x x
   

sin / 2 1 cos
tan =

2 cos / 2 1 cos

x xx
x x


 


 

 

 

GENERAL  SOLUTION:   

If  sin 0,   thanx x n         If sin sin , than 1
n

x x n       

If cos 0, than (2 1)  
2

x x n


       If cos cos , than 2x x n      

If tan  0, thanx x n        If tan tan , thanx x n      

 

THE LAW OF SINES OR SINE RULE: 

sin sin sin

sin , sin , sin

a b c
k

A B C

a k A b k B c k C

  

   

    

OR   

sin sin sin

sin , sin , sin

A B C
k

a b c

A k a B k b C k c

  

   

 

 

B

  

A

  

C

  a

  

b
  

c
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B

  

A

  

C

  a

  

b
  

c
  

 

THE LAW OF COSINES OR COSINE RULE: 
2 2 2

2 2 2 2 cos cos
2

b c a
a b c bc A A

bc

 
      

2 2 2
2 2 2 2 cos cos

2

c a b
b c a ac B B

ca

 
      

 

 

 

 

ASSIGNMENT 
 

1 Prove : ( )i  
0 ' 0 '

0 ' 0 '

tan32 15 tan12 45
1

1 tan32 15 tan12 45





  ( )ii  

0 0 0

0 0

sin( ) tan(90 )sin(180 )sec(270 )
1

sin(360 )cos(270 )cos (180 )cot(360 )ec

   

   

   


   
 

2 Find the ratio of the radii of two circles at the centres of which two equal arcs subtend angles 

 of 300 and 630. 

3 Find the angle between the minute hand of a clock and hour hand when the time is 10:40 

AM. 

4 Find in degree and radians the angle between the hour hand and the minute hand of a clock 

 at half past three. 

5 Find the general solution of  
23cot 4cot 3 0x x    . 

6 In any quadrilateral ABCD , prove that ( ) ( ) sin( ) 0i Sin A B C D    ( ) cos( ) cos( )ii A B C D    

7 Prove :  2 2 2 2sin( )sin( ) sin sin cos cosA B A B A B B A       

8 If  tan sin and tan - sinm n      show that  
2 2 4m n mn   

9 Prove :  
0 0 0tan70 tan 20 2tan50   

10 Prove :  
tan tan tan tan tan tan

tan( )
1 tan tan tan tan tan tan

A B C A B C
A B C

A B B C C A

  
  

  
 

11 Prove :  
0 0 0 0tan 15 tan 30 tan 15 tan 30 1      

12 Prove :  
0 0

0

0 0

cos9 sin9 tan54
cos9 sin9

 


 

13 Prove :  
1 sin 2 cos2 tan
1 sin 2 cos2

  
 

  
 

    

14 Prove :  
3 22cos cos3 cos5 16cos sinx x x x x    

15 Prove :  
cos2 cos3 cos2 cos7 cos cos10

cot 6 cot5
sin 4 sin3 sin 2 sin5 sin 4 sin7

A A A A A A
A A

A A A A A A

 


 
 

16 Prove :  
1 1 cot 2

tan3 tan cot 3 cot
A

A A A A
 

 
   

17 Prove :   
3 3 0 3 3cos cos (120 ) cos (240 ) cos3

4
         

18 Prove :   0 0tan tan(60 ) tan(60 ) 3tan3A A A A       

19 Prove :   
1sin sin(60 ) sin(60 ) sin3
4

A A A A      

20 Prove :   
0 0 0cos20 cos100 cos140 0    

21 Prove :   
0 0 0tan10 tan70 tan50 3       

22 Prove :   
0 0 0 1sin12 sin 48 sin54

8
  

23 Prove :  cos cos cos 1 4sin( / 2)sin( / 2)sin( / 2)A B C A B C     

24 Prove :  
0 0 0 0 1

cos 20 cos 40 cos60 cos80
16

  

2 2 2
2 2 2 2 cos cos

2

a b c
c a b ab C C

ab

 
    
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25 If  ,
4

A B


   prove that  ( ) (1 tan )(1 tan ) 2 ( ) (cot 1)(cot 1) 2i A B ii A B       

26 Prove :  
0 0 0 0tan 20 tan 40 tan80 tan60  

27 If 
3 12 3

sin , 0 and cos ,
5 2 13 2

A A B B
 




      ,Find ( ) sin( ) ( ) cos( ) ( ) tan( )i A B ii A B iii A B    

28 Prove :  
0 0 0 0 3

sin 20 sin 40 sin 60 sin80
16

  

29 Prove :  2 2 1
sin sin sin

8 2 8 2 2

A A
A

    
      

   
 

30 Prove :   2 2 2sin cos ( ) cos 2cos cos cosA A B B A B A B      

31 Prove :  
9 5

cos 2 cos cos3 cos sin 5 sin
2 2 2

  
     

32 Prove :  
cos8 cos5 cos12 cos9

tan 4
sin8 cos5 cos12 sin 9

A A A A
A

A A A A





 

33 Prove :  
sec8 1 tan8

sec4 1 tan 2

 

 





 

34 Prove :  
2 2 0 2 0 3

cos cos ( 120 ) cos ( 120 )
2

A A A      

35 Prove :  
sin( ) 2sin sin( ) sin

sin( ) 2sin sin( ) sin

A C A A C A

B C B B C B

   


   
 

36 If three angles A, B, C are in A.P. Prove that  
sin sin

cot
cos cos

A C
B

C A





 

37 Show that  2 2 2 2cos8 2cos      

38 Solve :  sin cos 1x x   

39 Prove :  
4 4 4 43 5 7 3

cos cos cos cos
8 8 8 8 2

   
     

40 Find the values :   

0
1

( ) cos 22
2

i      

0
1

( ) sin 7
2

ii  

41 Prove :  

0
1

cot 7 2 3 4 6
2

     

42 Prove :  
0 0 0 1

sin12 sin 48 sin 54
8

  

43 Prove :  
0 5 1

sin18
4


  

44 Prove :  
0 10 2 5

sin 36
4


  

45 Solve :  
2 27cos 3sin 4     

46 Prove :  
0 0 0 0tan6 tan 42 tan66 tan78 1  

47 Solve :  4sin sin 2 sin 4 sin3x x x x  

48 Solve :  
2 22sin sin 2 2x x   

49 If cos( )sin( ) ( )sin( )A B C D cos A B C D      , then show that  cot cot cot cotA B C D  

50 Solve :  
2 24cos sin 2sin 3sinx x x x      

51 Solve :  cos sin cos2 sin 2       

52 Solve :  
2 24cot 2 cot tan     

53 Solve :  
22sin 3cos 1 0x x    

54 Solve :  4cos 3sec 2tan         

55 Solve :  
4 44sin cos 1x x   
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ANSWER 
 

2 21 : 10    3 800     4 750,  
5

12
radian


  

5 ,
6 3

n n
 

      27(i) 
16

65


 ,        (ii)    

33

65


  ,     

(iii)   
16

63
     38 2

2
n


      40(i) 

2 1

2 2


         

(ii) 
4 6 2

2 2

 
   45   

3
n


       47 ,

3
x n m


    

48  ,
2 4

n m
 

       50 , ( 1) (3 /10) , ( 1) ( /10)n nn n n              

51 2n  2
3 6
n      52 

4
n       53 2 (5 /6)x n     

54 ( 1) (3 /10) , ( 1) ( /10)n nn n             

55 x n  or x n    where sin 2/5   
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4 PRINCIPLE OF MATHEMATICAL INDUCTION 
 

BASIC CONCEPTS 
 

WORKING RULES TO APPLY PRINCIPLE OF MATHEMATICAL INDUCTION 

 
Step I    :   Show that the given statement is true for 1n  .  

Step II    :  Assume that the statement is true for n k . 

Step III :   Using this assumption made in step II, show that the statement is true for     

    1n k  . 

This completes the PMI, conclude that given statement is true for all n N .  

 

       ASSIGNMENT 
     

1 Prove that the product of two consecutive natural numbers is an even number. 

2 Let P ( n ) be the statement ''3 ''n n . If P ( n ) is true, prove that ( 1)P n   is true.  

3 Using PMI, prove that every even power of every odd positive integer greater then 1, when 

divided by 8 leaves the remainder 1. 

4 Using PMI, show that 
2 3 3 17 2 . 3n n n    is divisible by 25 for all n N  

5 Prove by the principle of mathematical induction that for all n N : 

2 2 2 2 1
1 2 3 ... ( 1) (2 1)

6
n n n n       . 

6 Using PMI, show that ( ) ( 2 ) ....... [ ( 1) ] [2 ( 1) ]
2

n
a a d a d a n d a n d            

7 Using PMI, show that 9 8 1n n   is a multiple of 64 for all n N . 

8 Prove by induction that the sum 
3 23 5 3nS n n n     is divisible by 3 for all n N  

9 Use PMI, show that 1(25) 24 5735n n    is divisible by 
2(24)  for 1,2,3,...................n  

10 Prove by the principle of mathematical induction that 
5 3 7

5 3 15

n n n 
   

 

  is a natural number 

for all n N  

11 Using PMI, show that ( 1) (2 1)n n n   is divisible by 6 for all n N . 

12 Prove by induction that the sum of the cubes of three consecutive natural numbers is 

divisible by 9 

13 Using principle of mathematical induction, prove that 

1 sin 2
cos cos2 cos4 ......cos(2 )

2 sin

n
n

n


   



   for all n N  

14 Using PMI, show that 
2 2 111 12n n   is divisible by 133 for all n N  

15 If x  is not an integral multiple of 2 , use mathematical induction to prove that 

 
1

cos cos 2 ............. cos cos sin cosec
2 2 2

n nx x
x x n x x


    .  

16 Prove by the principle of mathematical induction that for all n N , 

 

1
sin sin

2 2
sin sin 2 sin3 ..... sin

sin
2

n n

n




   


 
 
 

      

17 Using mathematical induction, prove that for every integer 1n  , 
23 1

n

  is divisible by 
22n
 

but not by 
32n
. 
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5 COMPLEX NUMBER 
 

BASIC CONCEPTS 
 
Complex number  =      z a ib  , where   Re (z) = a , Im (z) = b ,       

i= iota = 1 ,  2 3 41, 1, , 1i i i i i        

Modulus =    
2 2

Re Imr z z z   ,   
Im ( )

tan
Re ( )

z

z
             

II ( , )

= ( )  

 


     

I (+,+)

= 
 

Polar Form : ( )z r Cos i Sin   ,        Argument =  = 

Conjugate of     z a ib   is     z a ib              
III ( , )

= ( )  

 

 
    

IV (+, )

= 




 

Multiplicative Inverse of  1/z z  

Cube roots of unity: 
2 1 3 1 3

1 , , 1 , ,
2 2

i i
x x x 

   
     ,    2 31 0 , 1       

Important Property : 
2

z z z  

De – Moivre’s Theorem: (cos sin )(cos sin ) cos( ) sin( )i i i              

(cos sin )(cos sin ) cos( ) sin( )i i i              sin cos cos sin
2 2

i i
 

   
   

       
   

 

(cos sin ) cos sinni n i n           cos sin cos( ) sin( )i i                                                                                                  

 

ASSIGNMENT 
  

1 Compute the following : 

 (i) 

9
41

257

1
i

i

 
 

 
  (ii)  

3
77 70 87 414i i i i     (iii)  

4 3
1

n
   , n N  

2 Write the following complex number in the polar form : 

 (i) 
1 2

1 3

i

i




    (ii) 

0sin120 cos120i   (iii) 3 2 3 2i    

(iv) 
1

cos sin
3 3

i

i
 





 

3 Find the square roots of the following : 

 (i) 8 6i     (ii) 1 4 3     (iii) 4i    (iv) i  

4 Solve the following quadratic equations : 

 (i) 
26 17 12 0x ix     (ii) 

22 3 2 0x i x     (iii)  2 2 3 3 6 3 0x i x i     

 (iv) 
2 2 12 0x ix     (v) 

22 (3 7 ) (3 9 ) 0x i x i      

5 Find the multiplicative inverse of  
2(2 3 )i  

6 Find the real values of x  and y  for which the following equalities hold : 

 (i) 
2( ) (6 ) (2 )i i y i i x        (ii) 

4 2( 2 ) (3 ) (3 5 ) (1 2 )x xi x iy i iy        

 (iii) 
(1 ) 2 (2 3 )

3 3

i x i i y i
i

i i

   
 

 
 

7 If   
2( )

2

a i
p iq

a i


 


,   show that :  

2 2
2 2

2

( 1)

(4 1)

a
p q

a


 


 

8 If   is an imaginary cube root of unity, then prove that  

 (i)    
5 5

2 21 1 32           (ii)    
6 6

2 22 5 2 2 2 5 729          
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9 Prove that   

 (a) 

100 100
1 3 1 3

1
2 2

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

   
  (b) 

3 3
1 3 1 3

2
2 2

n n
        

       
   

 

(c) If   1i     than 

334 365
1 3 1 3

4 5 3 3
2 2 2 2

i i
i

   
            

   
 

10 Prove the following 

 (a)  
6

cos60 sin60 1i     (b)  
8

2 cos56 15' sin 56 15' 16i i  
 

 

11 Prove the following   

 (a) 

8 8
1 1

2
2 2

i i    
    

   
   (b) If  

5 5
3 3

2 2 2 2

i i
z

   
         
   

,then lm (z) = 0 

12 Find the modulus and the principal value of the argument of the following complex number 

 (a)  1 2 i  .  (b)  5 cos 40 sin 40i    (c)  4 cos330 sin 330i  

13 If  
3 2 0i z z z i    ,  then show that 1z   

14 Find the complex numbers z  which simultaneously satisfy the equations 
12 5

8 3

z

z i





 and 

4
1

8

z

z





 

15 If cos cos cos sin sin sin 0           . Prove that 

 (a)  cos3 cos3 cos3 3cos           (b)  sin3 sin3 sin3 3sin           

16 Evaluate the following : 

 (i) 
4 3 24 6 4 9,x x x x     when 1 2x i    (ii) 

3 27 16,x x x    when 1 2x i   

17 If  z x iy   and  
1 i z

w
z i





 , show that  if  1w    z is purely real. 

18 Find real values of x and y  for which the complex numbers 23 ix y   and 2 4x y i   are 

conjugate of each other.  

19 If  

tan sin cos
2 2

1 2 sin
2

i

i

 




 
  

 



  is purely imaginary, then determine the general value of   

20 If  z  is a complex number such that  z  = 1, prove that 
1

1

z

z

 
 

 
 is purely imaginary. What 

will be your conclusion if  z = 1 ?  

21 Show that a  real value of x  will satisfies the equation 
1

1

ix
a ib

ix


 


 if 

2 2 1a b  , where 

,a b  are real. 

 

ANSWER 
 

 
1(i) 0     (ii) 8      (iii) i   

2(i) 
1 3 3

cos sin
4 42

i
  
 

 
  (ii) cos sin

6 6
i

 
    (iii) 

3 3
6 cos sin

4 4
i

  
 

 
 

(iv) 
5 5

2 cos sin
12 12

i
  
 

 
  3(i) (1 3 )i      (ii) (2 3 )i    
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(iii) 2(1 )i      (iv) 
1

(1 )
2

i      4(i) ,
3 4

2 3
i i   

(ii) , 2
2

i
i     (iii) 2 3 , 3i     (iv) 3 2 , 2 2i i   

(v) 
3 1

, 3
2 2

i i     5 
1 4 3

49 49
i   6(i) 5 , 2x y     

(ii) 
1

2, 3 2,
3

x y or x y          (iii) 3 , 1x y       

12(a)  modulus = 4 2 2 , argument = /8     (b)  modulus = 5 , argument = 140o   

(c)  modulus = 4 , argument = 30o     14 6 8 , 6 17i i     

16(i) 12  (ii) 17 24i       18 1, 4 1, 4x y or x y        

19 2 , / 4n n        
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6 LINEAR INEQUALITIES 
 

BASIC CONCEPTS 
 
Linear inequality : An inequality involving one or two variables in linear power is known as 

linear inequality. 

Intervals  

Closed interval :    : , 2 3 2,3 2, 1,0,1,2,3x x R x          

Open interval :    : , 2 3 2,3 1,0,1,2,x x R x         

Semi closed semi open interval :    : , 2 3 2,3 2, 1,0,1,2,x x R x          

Semi open semi closed interval :    : , 2 3 2,3 1,0,1,2,3x x R x         

 

Important results :   

 3 ,3 .......... 2, 1,0,1,2x                             3      

 

 

 3 ,3 .......... 2, 1,0,1,2,3x                       3      

 

 

 3 3, 4,5,6,7....................x                     3      

 

 

 3 3, 3,4,5,6,7..................x     .                 3      

 

 

Some more important results : 
If a  is a positive real number, then  

(i)  . . ,x a a x a i e a a                           a   a           

 

 

(ii)  . . ,x a a x a i e a a                      a   a           

 

 

(iii) . . ( , ) ( , )x a x a or x a i e a a                      a   a           

  

 

(iv) . . ( , ] [ , )x a x a or x a i e a a                        a    a           

 

 

ASSIGNMENT 
 

 

1 Solve the following linear inequalities in R 

 (i) 
2 3

0
3 7

x

x





  (ii) 

5 6
1

6

x

x





  (iii) 

1
2

1x



  (iv) 

5 8
2

4

x

x





  

 (v) 
1

5 2

x

x



   (vi) 

7 5
4

8 3

x

x





  (vii) 

1 6 1
,

2 1 4 4 1 2

x x

x x
 

 
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2 Solve the following linear inequalities in R 

 (i) 
1

3 2
2

x     (ii) 
1 8

3 3
x     (iii) 

3 4 5

2 12

x 
  (iv) 

1
0

2

x

x





  

 (v) 
1 1

3 2x



  (vi) 

3
1

2

x x

x

 



 (vii) 1 2 4x x     

 

3 Solve the following inequalities graphically: 

 (i) 4 , 2 0x y x y        (ii) 9 , , 0x y y x x      

 (iii) 4 3 60 , 2 , 3 , , 0x y y x x x y       (iv) , 1 , 0 , , 02 10 x y x y x yx y        

 
4 The cost and revenue functions of a product are given by ( ) 2 400C x x  and ( ) 6 20R x x   

respectively, where x  is the number of item produced by the manufacturer. How many 

items the manufacturer must sell to realize some profit? 

 

5 The water acidity in a pool is considered normal when the average pH reading of three daily 

measurements is between 7.2 and 7.8. If the first two pH reading are 7.48 and 7.85, find 

the range of pH value for the third reading that will result in the acidity level being normal.   

 

ANSWER 
 

 
1(i) ( ,3/ 2) (7 /3, )     (ii) ( 6,3)     (iii) ( ,1) [3/ 2, )    

(iv) ( ,0) (4, )      (v) ( , 5) (5, )       (vi) ( 17/ 25, 3/8)   

(vii) no solution.  

2(i) [1/ 2,5/6]     (ii) ( , 3) (7 /3, )      (iii) [19/18,29/18]   

(iv) [ 1,1] ( , 2) (2, )        (v) ( , 5) ( 3,3) (5, )       (vi) ( 5, 2) ( 1, )      

(vii) ( , 1/ 2] [7 / 2, )      4 more than 95 items.  5 Between 6.27 and 8.07 
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7 PERMUTATION AND COMBINATION 
 

BASIC CONCEPTS 
 

Factorial Notation : ! .( 1).( 2)( 3)......................4.3.2.1n n n n n    ,    0! 1   

 

Permutation: 
,!

,
. ,( )!

n
r

n total possible digits alphabets etc availablen
P where

r no of digits alphabets etc which have to be arrangedn r





 

   

Remark  

i) Permutation is used for arrangements like digits, alphabets, code, sequence type questions.  

  

ii) Permutation is used only without repetition type questions.  

 

Combination 

,!
,

. ,!( )!
n

r

n total possible objects alphabets etc availablen
C where

r no of objects alphabets etc which have to be selectedr n r





  

n n
r n rC C   

Remark  

i) combination is used only for selections.  

 

Difference between a Permutation and Combination   

i) In a combination only selection is made whereas in a permutation not only a selection is  

made but also an arrangement in a definite order is considered. 

ii) In a combination, the ordering of the selected objects is immaterial whereas in a 

permutations, the order is essential. For example AB and BA are same as combination but 

different as permutations. 

iii) Practically to find the permutations of n different items, taken r at a time, we first select r 

items from n items and then arrange them. So usually the number of permutations exceeds 

the no of combinations. 

 

Remark :- Generally we use the word ‘arrangements’ for permutations and the word ‘selections’  

 for combinations.          

 

ASSIGNMENT 
 

1 Find the total number of ways of answering 5 objective type questions, each question 

having 4 choices. 

2 In how many ways can 5 letters be posted in 4 letter boxes? 

3 If 22 20
1 2: 11:52r rP P   , find r . 

4 How many 4-letter words, with or without meaning, can be formed out of the letters of the 

word, ‘LOGARITHMS’, if repetition of letters is not allowed? 

5 How many words can be formed with the letters of the word ‘ORDINATE’ so that vowels 

occupy odd places? 

6 A room has 6 doors. In how many ways can a man enter the room through one door and 

come out through a different door? 

7 How many numbers are there between 100 and 1000 such that 7 is in the unit’s place. 

8 How many different words can be formed from the letters of the word INTERMEDIATE? In 

how many of them, two vowels never come together? 

9 Four books, one each in Chemistry, Physics, Biology and Mathematics, are to be arranged in 

a shelf. In how many ways can this be done? 

10 How many committees of 5 members each can be formed from 8 official and 4 non-official 

members in the following cases 

 (a) Each consisting of 3 official and 2 non-official members. 

http://www.rankersmaths.com/
mailto:vikasgupta.rma@gmail.com


COMPLETE ASSIGNMENT BOOK XI,  RANKERS MATHS ACADEMY,  C-6/75 Y.V.  VIKAS GUPTA (9810929414)   

RANKERS  MATHS  ACADEMY,    IX, X, XI, XII, IIT-JEE,   C-6/75 YAMUNA VIHAR,   VIKAS GUPTA,     PH:- 9810929414   
www.rankersmaths.com                                                 Page 18                       vikasgupta.rma@gmail.com                                    

 (b) Each contains at least two non-official members. 

 (c) A particular official member is never included. 

 (d) A particular non-official member is always included. 

11 How many words, with or without meaning, can be formed by using the letters of the word 

‘TRIANGLE’? 

12 How many different signals can be made by 5 flags from 8 flags of different colours? 

13 How many numbers are there between 100 and 1000 such that at least one of their digits is 

7? 

14 In how many ways there different rings can be worn in four fingers with at most one in 

each finger? 

15 A candidate is required to answer 7 questions out of 12 questions which are divided into 

two groups, each containing 6 questions. He is not permitted to attempt more than 5 

questions from either group. In how many different ways can he choose the 7 questions? 

16 In how many ways can 9 examination papers be arranged so that the best and the worst 

papers are never together? 

17 How many different words can be formed from the letters of the word ‘GANESHPURI’? In 

how many of these word 

 (i) The letter G always occupies the first place? 

 (ii) The letters P and I respectively occupy first and last place? 

 (iii)  The vowels are always together? 

 (iv)  The vowels always occupy even places? 

18 If 1
n n

r rP P   and 1
n n

r rC C  , find the values of n  and r . 

19 A committee of 5 is to be formed out of 6 gents and 4 ladies. In how many ways this can be 

done, when  

 (i) At least two ladies are included;  (ii) At most two ladies are included? 

20 In how many ways can cricket team be selected from a group of 25 players containing 10 

batsmen, 8 bowlers, 5 all-rounders and 2 wicket keepers? Assume that the team of 11 

players requires 5 batsmen, 3 all-rounder, 2 bowlers and 1 wicket keeper  

21 Find the number of ways in which 5 boys and 5 girls be seated in a row so that  

 (a) No two girls may sit together. 

 (b) All the girls sit together and all the boys sit together. 

 (c) All the girls are never together. 

22 In how many ways can 7 boys be seated at a round table so that two particular boys are  

 (a) Next to each other    (b) Separated? 

23 How many diagonals are there in a polygon with n  sides? 

24 How many different words can be formed by using all the letters of the word ‘ALLAHABAD’? 

 (i) In how many of them vowels occupy the even positions? 

 (ii) In how many of them both L do not come together? 

25 Find the number of ways in which 5 boys and 5 girls be seated in a row so that  

 (i) No two girls may sit together. 

 (ii) All the girls sit together and all the boys sit together. 

 (iii)  All the girls are never together. 

26 How many words can be formed from the letters of the word, ‘TRIANGLE’? How many of 

these will begin with T and end with E? 

27 How many words, with of without meaning, can be formed by using all the letters of the 

world ‘DELHI’, using each letter exactly once? 

28 In how many ways can 6 persons stand in a queue? 

29 How many numbers are there between 100 and 1000 in which all the digits are distinct? 

30 The flag of a newly formed forum is in the form of three blocks, each to be coloured 

differently. If there are six different colour on the whole to choose from, how many such 

designs are possible? 

31 Find the sum of all the numbers that can be formed with the digits 2, 3, 4, 5, taken all at a 

time. 

32 In how many ways cam the letters of the word ARRANGE be arranged so that  

 (i) The two R’s are never together 

 (ii) The two A’s are together but not two R’s 

 (iii) Neither two A’s nor the two R’s are together  

33 In how many ways can the letters of the word ‘DELHI’ be arranged so that the vowels 

occupy only even places? 
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34 In how many ways can the letters of the word ‘STRANGE’ be arranged so that  

 (i) The vowels come together? 

 (ii) The vowels never come together? And  

 (iii) The vowels occupy only the odd places? 

35 The letters of the word ‘RANDOM’ are written in all possible orders and these words are 

written out as in a dictionary. Find the rank of the word ‘RANDOM’ 

36 If all the letters of the word ‘AGAIN’ be arranged as in a dictionary, what is the fiftieth 

word? 

37 How many numbers between 400 and 1000 can be formed with the digits 0, 2, 3, 4, 5, 6 if 

no digit is repeated in the same number? 

38 If there are 12 persons in a party, and if each two of them shake hands with each other, 

how many handshakes happen in the party? 

39 A polygon has 44 diagonals. Find the number of its sides? 

40 How many four-letter words can be formed using the letter of the word INEFFECTIVE’? 

41 How many different words, each containing 2 vowels and 3 consonants can be formed with 

5 vowels and 17 consonants? 

42 The English alphabet has 5 vowels and 21 constants. How many words with two different 

vowels and two different consonants can be formed from the alphabet? 

43 How many words can be formed by taking 4 letters at a time out of the letters of the word 

‘MATHEMATICS’. 

44 How many words each of 3 vowels and 2 consonants can be formed form the letters of the 

word  INVOLUTE? 

45 The letters of the word ‘SURITI’ are written in all possible orders and these words are 

written out as in  dictionary. Find the rank of the word ‘SURITI’. 

 

ANSWER 
 

1 
54     2 

54    3 7r     4 5040    

5 576     6 30    7 90    8 
12!

,151200
2!3!2!

 

9 24     10 336 , 456 , 462 , 330  11 8!   12 6720    

13 252     14 24    15 780    16 282240   

17 10!, 9!, 8!, 7!×4! , 5!×6!     18 3,n   2r    19 (i) 186   (ii)   186   

20 141120    21 5!6! , 
22(5!) ,10! 5!.6!     22 240, 480   

23 
( 3)

2

n n 
   24 7560,   (i)  60,  (ii)  5880      

25 25!×6!, 2(5!) , 10! (5!×6!)     26 40320, 720   27 120    

28 720     29 648    30 120    31 93324    

32 900 , 240 , 660   33 12    34 1440, 3600,1440  35 614    

36 NAAIG   37 60    38 66    39 11n     

40 1422     41 816000   42 50400   43 2454    

44 2880     45 236        
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8 BINOMIAL THEOREM 
 

BASIC CONCEPTS 
 

Binomial Expansion :  0 1 1 2 2 0
0 1 2( ) .................n n n n n n n n n

na b C a b C a b C a b C a b        

 

General Term : r +1T n n r r
rC a b   

 

Total terms of ( ) na b  = n+1 

 

Middle Term : If total number of terms is odd then Middle Term =

th
Total Terms +1

Term
2

 
 
 

.  

 

If total number of terms is even then Middle Terms =

th th
Total Terms Total Terms

and 1
2 2

   
   

   
. 

 

To find term independent of x :- Term will be independent of x if we put index or power of x in 

general term to zero then we find out a term which is independent of x. 

 

To find a term from the end in ( ) na b   :- If we interchange a and b in ( ) na b  i.e. ( ) nb a  

then we find out a term from the end by using general term. 

 

ASSIGNMENT 
 

1 Find the sixth term in the expansion of 

9
4 5

5 2

x

x

 
 

 
. 

2 Find the 11th term from the end in the expansion of 

25

2

1
2x

x

 
 

 
. 

3 Find the middle terms in the expansion of :  (i)  

20
22 3

3 2

x

x

 
  

 

 (ii) 

7
3

3
6

x
x

 
  

 

 

4 Find the term independent of x  in the expansion of 

10

2

3

3 2

x

x

 
  

 
. 

5 Find the coefficients of 
32x  and 

17x 
 in the expansion of 

15
4

3

1
x

x

 
 

 
. 

6 Prove that there is no term involving 
6x  in the expansion of 

11
2 3

2x
x

 
 

 
 where 0r   

7 In the binomial expansion of (1 ) nx ,  the coefficients of the fifth, sixth and seventh terms 

are in A.P. Find all values of n for which this can happen.  

8 If 1 2 3 4, , ,a a a a  be the coefficients of four consecutive terms in the expansion of (1 ) nx , 

then prove that : 
1 3 2

1 2 3 4 2 3

2a a a

a a a a a a
 

  
. 

9 How many terms are free from radical signs in the expansion of  
55

1/5 1/10x y . 

10 Find the coefficients of 
5x  in the expansion of  21 22 30(1 ) (1 ) ............ (1 ) .x x x       
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11 If the coefficients of (2 4) thr   and ( 2) thr   term in the expansion of 18(1 )x  are equal, find 

r . 

12 If the coefficients of 2nd , 3rd, and 4th terms in the expansion of (1 ) nx are in A.P., then find 

the value of n. 

13 The 3rd , 4th , and 5th terms in the expansion of ( ) nx a  are respectively 84, 280, and 560, 

find the values of ,x a  and n. 

 

ANSWER 
 

1 
5040

x


       2 

10
25

15 20

2
.C

x
    

3(i) 
20 10

10 .C x , (ii)
13 15105 35

,
8 48

x x    4 
5

4
    

5 1365, -1365      7 7, 14n       

9 0, 10, 20, 30, 40, 50r   i.e. 6 terms   10 31 21
6 6C C        

11 6        12 7 

13   1, 2, 7  
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9 SEQUENCE AND SERIES 
 

BASIC CONCEPTS 
 

Arithmetic Progression (A.P.) 

Arithmetic Progression :- An arithmetic progression is a sequence in which term increase or 

decrease regularly by the same constant. 
A.P. :- , , 2 , 3 , 4 , .................................................., ( 1)a a d a d a d a d a n d      , where  

a  = First term , d  = Common difference = 2 1 3 2 4 3.............a a a a a a       Difference between 

two consecutive terms 

A.P: nth term =  1na a n d   ,  Sum of nth term =    2 1
2 2n
n n

S a n d a l        ,  A.M: 
2

a b
 

Various terms in an A.P. can be chosen in the following manner if the sum is given: - 

Number of terms     Terms    Common Difference  
 3       , ,a a da d          d    

 4            3 , , , 3a d a d a d a d           2d  

 5         ,2 , , , 2a d a d a a d a d           d  

 

 

Geometric Progression (G.P.) 

Geometric Progression : A geometric progression is a sequence in which term increase or 

decrease regularly by the same ratio. 

G.P. :-  2 3 4 1, , , , , ........................, na ar ar ar ar ar  , where a = first term, r = common ratio = 

2 3 4

1 2 3

...........
a a a

a a a
   = ratio between two consecutive terms  

G.P  :  nth term = 
1n

na a r  ,   Sum of nth term = 

( 1)
, 1

1

(1 )
, 1

1

n

n

n

n

a r
S if r

r

a r
S if r

r


 




 



 , G.M : ab  

Various terms in a G.P. can be chosen in the following manner if the product is given: - 

Number of terms     Terms    Common Ratio  

 3        , ,a a r
a

r
        r    

 4                 
3

3
, , ,

a
a r a r

a

rr
        

2r  

 5             
2

2
, , ,, a a r a r

a a

rr
       r  

 

Sum of an infinite G.P 

Sum of an infinite G.P : -  2 3 4, , , , , ..............................................a ar ar ar ar ………….. 

1

a
S

r
 


 , where a  is a first term and r  is the common ratio. 

 

Series 

Important Results :  

( 1)
1 2 3 .......

2

n n
n n


           

2 2 2 2 2 ( 1) (2 1)
1 2 3 ........

6

n n n
n n

 
       

2
3 3 3 3 3 ( 1)

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

n n
n n

 
       

 
  

1 1 1 1 ........... 1

n times

n     
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Special Series 

If differences 2 1 3 2, ........a a a a  are in A.P , then 
2

na a n bn c   , where , ,a b c are constants. 

If differences 2 1 3 2, ........a a a a  are in G.P , then 
1n

na a r bn c   , where , ,a b c are constants.  

 

ASSIGNMENT 
 

1 If , ,a b c  are in A.P., Prove that the following are also in A.P. 

(i) , ,b c c a a b        (ii)  2 2 2( ), ( ), ( )a b c b c a c a b    

(iii) 
1 1 1

, ,
b c c a a b  

   (iv) 
1 1 1

, ,
bc ca ab

 

2 If 
2 2 2, ,a b c  are in A.P., Prove that the following are in A.P. 

(i) 
1 1 1

, ,
b c c a a b  

     (ii) , ,
a b c

b c c a a b  
 

3 150 workers were engaged to finish a piece of work in a certain number of days. Four 

workers dropped the second day; four more workers dropped the third day and so on. It 

takes 8 more days to finish the work now. Find the number of days in which the work was 

completed. 
4 The (m+n)th and (m-n)th terms of a G.P. are p  and q respectively. Show that the mth and 

nth terms are pq  and 

/ 2m n
q

p
p

 
 
 

respectively.  

5 Find the sum of the following series: 
(i) 5 55 555 ........... to n terms      (ii) 0.7 0.77 0.777 ........... to n terms    

6 Prove that the sum to n terms of the series 11 103 1005 ..........    is   210
10 1

9

n n  . 

7 If 1 2,S S  and 3S  be respectively the sum of n, 2n and 3n terms of a G.P., Prove that 

2
1 3 2 2 1( ) ( )S S S S S   . 

8 If S be the sum, P the product and R the sum of reciprocals of n terms of a G.P., then prove 

that 
2

n
S

P
R

 
 

 
. 

9 Sum of the following geometric series to infinity : 

(i) ( 2 1) 1 ( 2 1) ............        (ii) 
2 3 4 5 6

1 1 1 1 1 1
........

2 3 2 3 2 3
        

10 Prove that : 1/ 2 1/ 4 1/86 . 6 . 6 ............... 6  

11 If 
2 3 .........b a a a     , prove that 

1

b
a

b



 

12 If 
2 2 2 4

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

x a y b z c
r rr r r r

               . Prove that 
x y a b

z c
  

13 If 
2 31 .........x a a a      , where 1a   and 2 31 .........y b b b       where 1b  . Prove 

that 2 21 ................
1

x y
ab a b

x y
    

 
 

14 If , ,a b c  are in A.P. and , ,x y z  are in G.P., then show that . . 1b c c a a bx y z     

15 If , ,a b c  are in G.P., then prove that log , log , logn n na b c  are in A.P. 

16 The sum of an infinite G.P. is 57 and the sum of their cubes is 9747, find the G.P. 

17 If 2 2 2 2, ,a b ab bc b c    are in G.P., Prove that , ,a b c  are also in G.P. 

18 Find two positive numbers whose difference is 12 and whose A.M. exceeds the G.M. by 2. 
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19 If , ,a b c  are in G.P. and the equations 2 2 0a x b x c    and 
2 2 0d x e x f    have a 

common root, then show that , ,
d e f

a b c
 are in A.P. 

20 Find the sum of the following series to n terms : 
3 3 3 3 3 31 1 2 1 2 3

..............
1 1 3 1 3 5

  
  

  
 

21 Show that : 
2 2 2

2 2 2

1 2 2 3 ................ ( 1) 3 5

3 11 2 2 3 ................ ( 1)

n n n

nn n

       


      
 

22 Find the sum to n terms of the series : 2 2 2 2 2 21 (1 2 ) (1 2 3 ) .................       

23 Sum to n terms the series: 2 2 2 2 2 21 2 3 4 5 6 .................       

24 Find the sum of the following series: 

(i) 3 5 9 15 23 .............        (ii) 2 5 10 17 26 .............      

25  Find the sum of the following series: 
(i) 1 4 13 40 121 .............        (ii) 5 7 13 31 85 .............      

 

ANSWER 
 

3 25 days     5(i)  15
10 9 10

81

n n     (ii)  7
10 9 1

81

n n     

9(i) 
4 3 2

2


    (ii) 

19

24
     16 

38 76
19, , , ................

3 9
 

18 16, 4     20 
2(2 9 13)

24

n
n n     22 

2( 1) ( 2)
12

n
n n   

23 
( 1) ( 1)

,
2 2

n n n n  
   24(i) 

2( 8)
3

n
n      (ii) 

2(2 3 7)
6

n
n n   

25(i) 
1(3 2 3)

4

nn
n      (ii) 

1
(3 8 1)

2

n n   
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10 STRAIGHT LINE 
 

BASIC CONCEPTS 
 

1      Distance formula = 2 2
2 1 2 1( ) ( )x x y y     

2 Section formula =
1 2 2 1 1 2 2 1

1 2 1 2

,
m x m x m y m y

m m m m

  
    

 

3      Mid-point formula = 1 2 1 2,
2 2

x x y y  
 
 

   

4       Centroid = 1 2 3 1 2 3,
3 3

x x x y y y    
 
 

 

5      Area of triangle = 1 2 3 2 3 1 3 1 2

1
( ) ( ) ( )

2
x y y x y y x y y          

6 Slope of a line :  

(i) tanm  , where   is the angle made by line segment with positive direction of x - axis in 

anticlockwise sense.  

(ii) 
2 1

2 1

Difference between ordinates
Difference between abscissae

y y
m

x x


 


   

(iii) Slope of a line in the form of 0ax by c    is 
Cofficient of

Cofficient of

a x

b y
    

7 Slope Intercept Form : y m x c  , where m is slope of a line and c is y – intercept. 

8 Point Slope Form : 1 1( )y y m x x   , where m is slope of a line and 1 1( , )x y  is given 

point.  

9 Two Point Form : 
2 1

1 1
2 1

( )
( )

( )

y y
y y x x

x x


  


,  where 1 1 2 2( , ) , ( , )x y x y  are given points.  

10 Intercept Form : 1
yx

a b
  , where a  is x - intercept and b  is y - intercept. 

11 Normal Form : cos sinx y p   , where p  is the length of perpendicular from origin to 

the line segment and   is the angle made by perpendicular with x - axis.      

12 Distance Form : 
1 1

cos sin

x x y y
r

 

 
  , where r  is the distance between 1 1( , )x y  and ( , )x y . 

13 Angle between two lines : 
1 2

1 2

tan
1

m m

m m






,  1m  and 2m  are slopes of two given lines.  

14 If two lines are perpendicular to each other then  1 2 1m m   ,   

15 If two lines are parallel then  1 2m m  

16 Perpendicular distance from a point 1 1( , )x y  to a line 0ax by c    is 

1 1

2 2

a x b y c
d

a b

 



 

17 Distance between two parallel lines 1 0ax by c    and 2 0ax by c    is 1 2

2 2

c c
d

a b





 

18 If three points 1 1 2 2( , ) , ( , )A x y B x y  are 3 3( , )C x y  are collinear then  

Slope of AB = Slope of BC 

19 Equation of any line parallel to x – axis is 1y y  
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20 Equation of any line parallel to y – axis is 1x x  

 

 ASSIGNMENT 
 

1 Prove that A (4, 3), B (6, 4), C (5, 6) and D (3, 5) are the angular points of a square. 

2 Find the equation of a line which is perpendicular to the line joining (4, 2) and (3, 5) and 

cuts off an intercept to length 3 on y-axis 

3 Find the equation of a straight line cutting off an intercept – 1 from y-axis and being equally 

inclined to the axes. 
4 Find the equation of a line which is parallel to y-axis and passes through ( 4,3) . 

5 Find the equation of the straight line passing through ( 2, 3)  and inclined at an angle of 45  

with the x-axis. 

6 Find the equations of the medians of a triangle, the coordinates of whose vertices are 

( 1, 6), ( 3, 9)    and  5, 8 . 

7 Find the equation of the straight line which passes through the point ( 3, 8)  and cuts off 

positive intercepts on the coordinate axes whose sum is 7. 

8 Find the equation to the straight line which passes through the point ( 4, 3)  and is such 

that the portion of it between the axes is divided by the point in the ratio 5 :3 . 

9 In what ratio is the line joining the point (2, 3) and (4, 1) divides the segment joining the 
points (1, 2) and (4, 3) ? 

10 Find the equation of the straight line which  

(i) Makes equal intercepts on the axes and passes through the point (2, 3). 
(ii) Passes through the point ( 5, 4)  and is such that the portion intercepted between the axis is 

divided by the point in the ratio 1: 2  

11 The length of the perpendicular from the origin to a line is 7 and the line makes an angle of 

150  with the positive direction of y-axis. Find the equation of the line. 

12 Find the direction in which a straight line must be drawn through the point (1, 2) so that its 

point of intersection with the line 4x y   may be at a distance of 
2

3
 from this point. 

13 Find the distance of the point (2, 3) from the line 2 3 9 0x y    measured along a line 

making an angle of 45  with the x-axis. 

14 Find the equation of the line through the point A (2, 3) and making an angle of 45  with the 

x-axis. Also determine the length of intercept on it between A and the line 1 0x y   . 

15 Find the distance of the point (2, 3) from the line 2 3 9 0x y    measured along a line 

1 0x y   . 

16 Find the distance of the point (3, 5) from the line 2 3 14x y   measured parallel to a line 

having slope 1/2. 
17 Find the distance of the point (2, 5) from the line 3 4 0x y    measured parallel to a line 

having slope 3/4. 

18 The line joining two points A (2, 0), B (3, 1) is rotated about A in anti-clockwise direction 
through an angle of  15 . Find the equation of the line in the new position. If B goes to C in 

the new position, what will be the coordinates of C? 
19 Find the direction in which a straight line must be drawn through the point ( 1, 2)  so that its 

point of intersection with the line 4x y   may be at a distance of 3 units from the point. 

20 Reduce the equation 3 2 0x y    to ; 

(i) Slope-intercept form and find slope and y-intercept; 

(ii) Intercept from and find intercept on the axes; 
(iii) The normal from and find p  and  . 

21 The perpendicular distance of a line from the origin is 5 units and its slope is – 1. Find the 

equation of the  line. 

22 Find the equation of a line with slope 2 and the length of the perpendicular from the origin 

equal to 5 . 
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23 Find the equations of the altitudes of the triangle whose vertices are (7, 1), ( 2, 8)A B   and C 

(1, 2) 

24 Find the equation of the perpendicular bisector of the line segment joining the points  
A (2, 3) and (6, 5)B  . 

25 A ray of light passing through the point (1, 2) reflects on the x-axis at point A and the 

reflected ray passes through the point (5, 3). Find the co-ordinates of A. 
26 A line is such that its segment between the line 5 4 0x y    and 3 4 4 0x y    is bisected at 

the point (1, 5) . Obtain its equation. 

27 Find the equation of the line through (2, 3)  so that the segment of the line intercepted 

between the axes is bisected at this point.  
28 Find the area of the parallelogram whose sides are 2 3 0, 3 4 5 0x y x y      , 2 4 5 0x y    

and 3 4 10 0x y   . 

29 Find the equations of the bisectors of the angle between the straight lines 3 4 7 0x y    and 

12 5 8 0x y   . 

30 Find the equations of the medians of a triangle formed by the lines 6 0, 3 2 0x y x y       

and 5 3 2 0x y   . 

31 Find the equation of a line passing through the point (2, 3) and parallel to the line
 3 4 5 0x y   . 

32 Find the equation of a line passing through (3, 2)  and perpendicular to the line 3 5 0x y   .              

33 Find the equation of  the perpendicular bisector of the line joining the points (1, 3) and  

(3, 1). 
34 Find the image of the point (2, 1) with respect to the line mirror 5 0x y   . 

35 Find the image of the point  8, 12  with respect to the line mirror 4 7 13 0x y    

36 Show that the lines 6 0, 4 3 20 0x y x y       and 6 5 8 0x y    are concurrent. Also, find 

their common point of intersection. 

37 Find the equation of the line parallel to Y-axis and drawn through the point of intersection 
of the lines 7 5 0x y    and 3 0x y  . 

38 Find the equation of a straight line parallel to 2 3 11 0x y    and which is such that the sum 

of its intercepts on the axes is 15. 

39 The vertices of a triangle are (10, 4), ( 4, 9)A B   and ( 2, 1)C   . Find the equation of its 

altitudes. Also find its orthocenter. 

40 Find the equation of a line perpendicular to the line 3 5 0x y    and at a distance of 3 

units from the origin. 
41 The perpendicular from the origin to the line y mx c   meets it at the point ( 1, 2) . Find the 

values of m  and c . 

42 Find the obtuse angle between the lines 2 3 0x y    and 3 1 0x y   . 

43 Find the points on y-axis whose perpendicular distance from the line 4 3 12 0x y    is 3. 

44 Find the value of k  if the straight line 2 3 4 (6 12) 0x y k x y       is perpendicular to the 

line 7 5 4 0x y   . 

45 If the lines 3 1y x   and 2 3y x   are equally inclined to the line 4y mx  . Find the values 

of m . 

46 The hypotenuse of a right isosceles triangle has its ends at the points (1, 3) and (- 4, 1). 

Find the equation of the legs (perpendicular sides) of the triangle. 
47 Find the distance between the parallel line 3 4 9 0x y    and 6 8 15 0x y   . 

48 Two sides of a square lie on the line 1x y   and 2 0x y   . What is its area? 

49 Find all points on 4x y   that  lie at a unit distance from the line 4 3 10 0x y   . 

50 Find the equations of lines parallel to 3 4 5 0x y    at a unit distance from it. 

51 Find the equation of the line mid way between parallel lines 9 6 7 0x y    and 3 2 6 0x y   . 

52 Prove that the line 5 2 1 0x y    is mid-parallel to the lines 5 2 9 0x y    and 5 2 7 0x y    

53 A vertex of an equilateral triangle is (2, 3) and the opposite side is 2x y  . Find the 

equations of other sides. 
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54 One side of a rectangle lies along the line 4 7 5 0x y   . Two of its vertices are ( 3,1)  and 

(1,1) . Find the equations of the other three sides. 

55 Find the equations of the straight lines passing through (2, 1)  and making an angle of 45  

with the line 6 5 8 0x y   . 

56 Find the centroid, incentre circum-centre and orthocentre of the triangle whose sides have 
the equations 3 4 0,12 5 0x y y x     and 15 0y   

57 If two opposite vertices of a square are (1, 2)  and (5, 8), find the coordinates of its other 

vertices. 
58 The opposite angular points of a square are (3, 4) and (1, 1) . Find the coordinates of the 

other two vertices. 

ANSWER 
 

2 3 9 0x y      3 1, 1y x y x       4 4x      

5 5 0x y       6 29 4 5 0, 8 5 21 0,13 14 47 0x y x y x y           

7 4 3 12x y      8 9 20 96 0x y      9 1:1     

10 5, 8 5 60 0x y x y      11 3 14x y    

12 Line makes either an angle of 75  or 15  with the positive direction of x-axis. 

13 4 2      14 1, 3 2x y      15 4 2     

16 5      17 5 units    18 
1 6

2 ,
22

 
  

 
   

19 0  , the required line must be parallel to X-axis  

20(i) Slope 3,  y-intercept, 2   (ii)  x-intercept 
2

3
  , y-intercept 2   (iii)    1, 210p     

21 5 2 0x y      22 2 5y x      

23 2 9 0, 2 12 0, 1 0x y x y x y              24 2 6 0x y     

25 
13

, 0
5

 
 
 

    26 107 3 92 0x y      27 3 2 12x y     

28 
5

4
 sq. units   29 21 27 131 0, 99 77 51 0x y x y       

30 2, 9 14 0, 7 9 2 0x x y x y             31 3 4 6 0x y     

32 3 7 0x y      33 y x     34 (4, 3)     

35 ( 16, 2)      36 (2, 4)     37 22 5 0x      

38 2 3 18 0x y      39 5 10 0, 12 5 3 0x y x y      40 3 6 0x y     

41 1/ 2, 5/ 2m c     42 1tan (7)     43 (0,1), (0, 9)   

44 
29

37
k       45 

1 5 2

7
m


      

46 7 3 31 0, 3 7 24 0x y x y            47 
33

10
    

48 
9

2
     49 ( 7,11), (3,1)     

50 3 4 0, 3 4 10 0x y x y      51 18 12 11 0x y       

53 (2 3) 1 2 3, (2 3) 1 2 3x y x y            

54 4 7 11 0, 7 4 25 0, 7 4 3 0x y x y x y             55 11 23 0x y    

56    ,
16 63

,10 1, 8 , 8, , 0, 33
3 2

   
      
   

     57    6, 3 , 0, 7    

58 ( 1/ 2, 5/ 2), (9/ 2,1/ 2)  
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11 CONIC SECTIONS 
 

BASIC CONCEPTS 
 

CIRCLE 

Standard Equation of circle : 
2 2 2( ) ( )x h y k r    ,  Centre : ( , )h k   Radius : r  

General Equation of circle : 
2 2 2 2 0x y gx fy c     ,    Centre : ( , )g f   

Radius : 2 2g f c   

 

PARABOLA 

Important Result of Parabola 

      

 

         ELLIPSE         HUPERBOLA 

  Important Results of Ellipse   Important Results of Hyperbola 

   2 2 2, (1 )a b b a e         
2 2 2( 1)b a e   

Equation 
22

2 2
1

yx

a b
   

22

2 2
1

yx

b a
    Equation 

22

2 2
1

yx

a b
   

2 2

2 2
1

y x

a b
   

Centre (0 , 0)  (0 , 0)   Centre (0 , 0)  (0 , 0)  

Vertices ( , 0)a  (0 , )a   Vertices ( , 0)a  (0 , )a  

Foci ( , 0)a e  (0 , )a e   Foci ( , 0)a e  (0 , )a e  

Length of 

Major Axis 
2 a  2 a   

Length of 

Transverse 

Axis 

2 a  2 a  

Length of 

Minor Axis  
2 b  2 b   

Length of 

Conjugate 

Axis 

2 b  2 b  

Equation of 

Major Axis  
0y   0x    

Equation of 

Transverse  

Axis 

0y   0x   

Equation of 

Minor Axis  
0x   0y    

Equation of 

Conjugate 

Axis 

0x   0y   

 

Directrices 
/x a e   /y a e    

 

Directrices 
/x a e   /y a e   

      Latus 

    Rectum  

22b

a
 

22b

a
  

      Latus    

    Rectum 

22b

a
 

22b

a
 

 

 

 

 

Equations 2 4y a x  2 4y a x   
2 4x a y  2 4x a y   

Vertex (0 , 0)  (0 , 0)  (0 , 0)  (0 , 0)  

Focus ( , 0)a  ( , 0)a  (0 , )a  (0 , )a  

Directrix x a   x a  y a   y a  

Axis 0y   0y   0x   0x   

Latus Rectum  4 a  4 a  4 a  4 a  

Focal Distance a x  a x  a y  a y  
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ASSIGNMENT 
 

1 Find the equation of the circle which passes through the origin and cuts off intercepts 3 and 

4 from the positive parts of the axes respectively.  

2 Find the equation of the image of the circle
2 2 8 16 64 0x y x y     in the line mirror 0.x   

3  Find the equation of the circle whose radius is 5 and which touches the 

circle
2 2 2 4 20 0x y x y      externally at the point (5,5).  

4  Find the equation of a circle of radius 5 which lies with in the circle
2 2 14 10 26 0x y x y      

and which touches the given circle at the point ( 1,3).  

5  Find the equation of the circle that passes through the points (1,0),( 1,0)  and (0,1).  

6  Show that the points (9,1),(7,9)( 2,12)  and (6,10)  are concyclic. 

7  Find the equation of the circle which passes through the points (3,7),(5,5)  and has its centre 

on the line 4 1.x y   

8  Find the equation of the parabola whose focus is at ( 1, 2)   and the directrix the 

line 2 3 0.x y    

9  Find the vertex , axis , focus , directrix , latusrectum of the following parabolas. Also draw 

their rough sketches:  

(i)  
2 8 19 0y y x      (ii) 

24 12 20 67 0y x y      (iii) 
2 2 3y x x        

10   Find the equation of the parabola whose focus is (1, 1)  and whose vertex is (2,1).  Also find its 

axis and latusrectum.       
11   Find the equation of the parabola whose vertex is at (2,1)  and directrix is 1.x y   

12  Find the equation of the parabola whose :   

(i)    focus is (3,0)  and the directrix is 3 4 1x y   

(ii)  focus is (1,1)  and the directrix is  1 0x y    

13  Find the equation of the parabola if   
(i)    the focus is at ( 6, 6)   and the vertex is at ( 2,2)       

(ii)   the focus is at (0, 3)  and the vertex is at (0,0)       

(iii)   the focus is at (0, 3)  and the vertex is at ( 1, 3)   

14  Find the vertex, focus, axis, directrix and latusrectum of the following parabolas    

(i)     
2 8y x   (ii) 

24 0x y        (iii)     
2 4 3 1 0y y x         (iv) 

2 4 4 0y y x    

15  Find the equation of the ellipse whose eccentricity is 1/2,  the focus is ( 1,1)  and the 

directrix is 3 0.x y    

16  Show that
2 24 2 16 13 0x y x y      is the equation of an ellipse. Find its eccentricity, 

vertices, foci, directrices, the length of the equation of an ellipse. Find its eccentricity, 

vertices, foci, directrices, the length of the latusrectum and the equation of the latusrectum. 

17  Find the eccentricity, foci and the latusrectum of the ellipse 
2 24 8 2 1 0.x y y x      

18  Find the equation of the hyperbola whose directrix is 2 1,x y  focus (1,2)  and eccentricity 

3.  

19  Show that the equation 
2 29 16 18 32 151 0x y x y     represents a hyperbola. Find the 

coordinates of the centre, lengths of the axes, eccentricity, latusrectum, coordinates of foci 

and vertices , equations of the directrices of the hyperbola.                                         

20 Find the eccentricity, centre, vertices, foci, minor axis, major axis, directrices and 

latusrectum of the ellipse 
2 225 9 150 90 225 0.x y x y      

 

ANSWER 
                         

1 

2 2
23 5

( 2)
2 2

x y
   

      
   

   2 
2 2 8 16 64 0x y x y         
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3 
2 2 2( 9) ( 8) 5 .x y        4 

2 2 2( 4) ( 1) 5 .x y         

5 
2 2 1.x y        7 

2 2 6 2 90 0x y x y         

8 2 24 4 4 32 16 0x y xy x y         

9(i) (3,4) , 4y  , (13/ 4, 4) ,
11

4
x  , 1  (ii)     

7 5
,

2 2

 
 
 

,
5

2
y  , ( 17 / 4, 5/ 2) , 

11

4
x   , 3   

(iii) (1,2) , 1x  , (1, 9/ 4) , 
7

4
y  ,  1 

10 
2 24 4 8 46 71 0x y xy x y      , 2 3 0x y   , 4 5.    

11 
2 2 14 2 2 17 0x y x y xy         

12(i) 
2 216 9 24 144 8 224 0x y xy x y         (ii)    

2 2 2 6 6 3 0x y xy x y            

13(i) 
2(2 ) 4(26 37 31) 0x y x y            (ii) 

2 12x y    

(iii) 
2 6 4 5 0y y x     

14(i)  (0,0) , (2,0) , 0y  , 2x   ,  8        (ii) (0,0) ,  
1

0,
16

 
 

 
, 0x  , 

1

16
y   , 

1

4
       

(iii)  ( 1,2) , 
1

,2
4

 
 
 

,  2y  , 
7

4
x   ,  3      (iv)    (1,2) ,  (0,2) ,  2y  ,  2x  , 4  

15 
2 27 7 10 10 2 7 0x y x y xy       

16 
3

2
, ( 3, 2)  , ( 3 1, 2)   ,  

4
1

3
x     ,  1,  3 1x     

17 
3

2
e  , (1 3 , 1)  ,  1    

18 
2 27 2 12 2 14 22 0x y xy x y       

19 (1,1), 8 , 6 ,  
5

4
,  

9

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

21

5
x   and 

11

5
x     

20 4/5, (3,5),  (3,0)and(3,10),  (3,1)and(3,9),  6, 10,  
5

4
y   and

45

4
y  ,   18/5 
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12 INTRODUCTION OF THREE DIMENSIONAL 
GEOMETRY 

 

BASIC CONCEPTS 

Distance Formula: 
2 2 2

2 1 2 1 2 1( ) ( ) ( )x x y y z z      

Section Formula : For Internal Division : 
1 2 2 1 1 2 2 1 1 2 2 1

1 2 1 2 1 2

, ,
m x m x m y m y m z m z

m m m m m m

   
     

 

For External division : 
1 2 2 1 1 2 2 1 1 2 2 1

1 2 1 2 1 2

, ,
m x m x m y m y m z m z

m m m m m m

   
     

 

Mid Point Formula :
1 2 1 2 1 2

, ,
2 2 2

x x y y z z   
 
 

   

Centroid: 
1 2 3 1 2 3 1 2 3

, ,
3 3 3

x x x y y y z z z      
 
 

 

 Some very useful and important results :  

(i) To prove three points collinear, we have to prove that sum of two small length is equal to 

third length. 

(ii) To prove Parallelogram, prove that opposite sides are equal. 

(iii) To prove Rectangle, prove that opposite sides are equal and diagonals are also equal. 

(iv) To prove Rhombus, prove that the four sides are equal. 

(v) To prove Square, prove that the four sides are equal and diagonals are also equal. 

(vi) To prove Parallelogram but not Rectangle , prove that opposite sides are equal but 

diagonals are not equal. 

(vii) To prove Rhombus but not Square , Prove that the four sides are equal but diagonals are 

not equal. 

(viii)  If three points are collinear then area of triangle is zero. 

 

ASSIGNMENT 
 

1 Determine the points in XY – plane which is equidistant from the three points A(2, 0, 3), 

B(0, 3, 2) and C (0, 0, 1). 
2 Find the coordinates of a point equidistant from the four points O(0, 0, 0), A( a , 0,0),  

B(0, b, 0) and C (0, 0, c). 

3 Using section formula, prove that the three points A(-2, 3, 5), B(1, 2. 3) and C(7, 0, -1) are 

collinear. 

4 The mid points of the sides of the triangle are (1, 5, -1), (0, 4, -2) and (2, 3, 4). Find its 

vertices.  

5 Show that the coordinates of the centroid of the triangle with vertices 

1 1 1 2 2 2( , , ) , ( , , )A x y z B x y z  and 3 3 3( , , )C x y z  is 
1 2 3 1 2 3 1 2 3

, ,
3 3 3

x x x y y y z z z      
 
 

. 

6 Find the ratio in which the join A(2, 1, 5) and (3, 4, 3) is divided by plane 2x + 2y - 2z = 1.  

Also find the coordinates of the point of division. 

 

ANSWER 
 

1 (3, 2, 0)    2   , ,
2 2 2

a b c 
 
 

  4   (1, 2, 3), (3, 4, 5), (-1, 6, -7) 

6 5:7 
29 9 25

, ,
12 4 6

 
 
 
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13 LIMITS AND DERIVATIVES 
 

BASIC CONCEPTS 
                 

Standard Limits :  

0

sin
lim 1
x

x

x
     

0

tanlim 1
x

x
x

     
0

1 coslim 0
x

x
x

     
1lim

n n
n

x a

x a n a
x a





 


 

sin( )
lim 1

( )x a

x a

x a





  

tan ( )
lim 1

( )x a

x a

x a





   

0

1
lim log

x

x

a
a

x


    

0

1
lim 1

x

x

e

x


  

0

log (1 )
lim 1
x

x

x


  

 

Derivative :  

1( )n nd
x n x

dx

   ( ) 1
d

x
dx

    ( ) 0
d

c
dx

      ( ) logx xd
a a a

dx
  

( )x xd
e e

dx
   

1
(log )

d
x

dx x
   

1
( )

2

d
x

dx x
    

2

1 1d

dx x x

 
  

 
 

(sin ) cos
d

x x
dx

   (cos ) sin
d

x x
dx

    
2(tan ) sec

d
x x

dx
    

2(cot ) cosec
d

x x
dx

   

(sec ) sec tan
d

x x x
dx

    (cosec ) cosec cot
d

x x x
dx

  1

2

1
(sin )

1

d
x

dx x

 


  
1

2

1
(cos )

1

d
x

dx x

 



 

1

2

1
(tan )

1

d
x

dx x

 


 
1

2

1
(cot )

1

d
x

dx x

 



 

1

2

1
(sec )

1

d
x

dx x x

 


  
1

2

1
(cosec )

1

d
x

dx x x

 



 

 

Product Rule : ( ) ( ) ( )
d d d

u v u v v u
dx dx dx

    Quotient Rule : 
2

( ) ( )
( )

d d
v u u v

d u dx dx
dx v v


   

Chain Rule : (Power , Function , Angle)
d

dx
 

 

ASSIGNMENT 
 

I Evaluate the following limits :  

1 
3 2

22

6 11 6
lim

6 8x

x x x

x x

  

 
  2 

21

3 5
lim

1x

x x

x

  


  3 

0

(1 ) 1
lim

n

x

x

x

 
  

4 
20

1 cos
lim
x

x

x


   5 

30

tan sin
lim
x

x x

x


   6 

4

1 sin 2
lim

1 cos 4x

x

x





  

7 
0

cot 2 cosec 2
lim
x

x x

x


  8 

2

2

1 cos 2
lim

( 2 )x

x

x 




   9 

0

5 4
lim

4 3

x x

x xx




  

10  2 2lim 1 1
x

x x x


     11 
0

sec4 sec2
lim

sec3 secx

x x

x x




      

12 
     

30

sin 3 3sin 2 3sin sin
lim
x

x a x a x a a

x

     
    13 

cos cos
lim

cot cotx a

x a

x a




  

14 
0

sin 2 sin 6
lim

sin 5 sin 3x

x x

x x




   15 

5/ 3 5/ 3( 2) ( 2)
lim
x a

x a

x a

  


  

16 
   

0

1 sin 1 sin
lim
x

x x

x

  
 17 

2

2

4
lim

3 2 2x

x

x x



  
  18 

0

1 cos 2
lim

1 cos2x

mx

nx




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19 
20

1 cos cos 2
lim
x

x x

x


  20 

 0

4 sin3 2
lim

log 1 tan 2x

x

x

 


  21 

/ 2
lim (sec tan )

x
x x


  

  

22 
2

2

2 1 sin
lim

2 cosx

x

x


 
  23 

2

24

16
lim

9 5x

x

x



 

   24 
332

2
lim

2x

x

x




   

25 
2

2/ 6

2sin sin 1
lim

2sin 3sin 1x

x x

x x

 

 
 26 

sin sin
lim
x a

x a

x a




   27 

3

2/ 2

1 sin
lim

cosx

x

x


  

28 
  

21

2 3 1
lim

2 3x

x x

x x

 

 
  29 

3

2

cot cos
lim

( 2 )x

x x

x 




   30 

2

6

2 3 cos sin
lim

(6 )x

x x

x 

 


 

31 
0

sin 2sin 3 sin 5
lim
x

x x x

x

 
 32 

30

tan sin
lim

sinx

x x

x


   33 

2 3
lim

3 2x a

a x x

a x x

 

 
 

34 
0

( )sec( ) sec
lim
y

x y x y x x

y

  
 35 

6

3sin cos
lim

6
x

x x

x
 







  36 
3

/ 4

tan tan
lim

cos
4

x

x x

x
 



 
 

 

 

37 
2

/ 4

sec 2
lim

tan 1x

x

x




   38 

0

2 2
lim
x

x

x

 
 

 

II Find the derivative of the following functions : 

1 (5 4cos )(1 2tan )x x    2  2 5 6 secx x x     3 
1 cos

xe

x
   

4 
sec 1

sec 1

x

x




    5 

3cos x     6 
2 4( log )x x    

7 
3 cosxx e x     8 

2

( 1)

( 1)

xe x

x




    9 

3cos x    

10 sin(log )x     11 
log

1 log

x

x x
    12 

1
log x

x

 
 

 
  

13 
2log 3x xe 

    14 
2sin x     15 

log x

x
 

16   1 2tan 5 4sinx x    17 sin logx x x     18 sec ( )n x    

19 
sin .sinx xe e     20 

2

2

1
sin

1

x

x

 
 
  

    21 sin 2 .cos3x x   

22 
1

1

x

x

e

e




    23    3sec 4cosec 2sin 5cosx x x x   

24 2 2(3 2)x      25  log log log x      26  log sec tanx x   

27 23 log
5 (2 )

x
    28 

1 cos 2

1 cos 2

x

x




    29 sin (log cos )x   

30 
sin

1 log

xx e

x




 

 

III Find the derivative of the following functions by using first principles : 

1 tan 2x     2 sin 2x     3 
2 cosx x    

4 cos (5 2)x      5 sin (2 1)x      6 cosec 5x    
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7 
2

3 5

x

x




    8  cot 2 1x      9 2cos x    

10 2sin x     11 2 3x      12 cos x  

13 sin3x     14 log sin x     15 3sin x    

16 3 sin x     17 2tan x     18 2sin x  

19 2cos x     20  2sin 3x      21 2xe     

22 sin xe      23 
tan x

e     24 cos x    

25 tan x  

 

IV Prove the following by using differentiation  

1 If 
sin cos

sin cos

x x
y

x x





 then prove that 

2

1 sin 2

dy

dx x





 

2 If 
sec tan

sec tan

x x
y

x x





 then prove that 

2

2cos

(1 sin )

dy x

dx x



 

3 If 
1 cos2

1 cos2

x
y

x





 then prove that 

2sec
dy

x
dx

  

4 If log(sec tan )y x x   then prove that sec
dy

x
dx

  

5 If  2 2logy x x a    then prove that 
2 2

1dy

dx x a



 

6 If 
1 cos

log
1 cos

x
y

x





 then prove that cosec

dy
x

dx
  

 

ANSWER 
 

I 

 

1 
1

2
    2 

1

4
    3 n    4 

1

2
  

5 
1

2
    6 

1

4
    7 1    8 

1

2
   

9 
log5 log 4

log 4 log3




   10 

1

2
    11 

3

2
   12 cos a  

13 
3sin a    14 4    15 

2 / 35
( 2)

3
a    16 1  

17 8    18 
2

2

m

n
    19 

3

2
   20 

3

8
  

21 0    22 
1

8
    23 10   24 

2 / 33(2 )  

25 3     26 2 cosa a    27 
3

2
   28 

1

10


  

29 
1

16
    30 

1

36
    31 0   32 

1

2
   

33 
2

3 3
    34 tan sec secx x x x   35 2   36 4   

37 2    38 
1

2 2
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II 

1 24sin (1 2tan ) 2sec (5 4cos )x x x x         

2  2sec tan 5 6 2 5x x x x x    
  

      3 
2

(1 cos sin )

(1 cos )

xe x x

x

 


 

4 
 

2

2sec tan

sec 1

x x

x 
    5 23cos sinx x    6  

3
2 1

4 log 2x x x
x

 
  

 
 

7  2 sin ( 3)cosxx e x x x x    8 
2

2 2

( 2 3)

( 1)

xxe x x

x

 


   9 2 33 sinx x    

10 
cos (log )x

x
    11 

 
2

2

1 log

(1 log )

x x

x x x




   12 

1

2 ( 1)

x

x x




   

13 3(2 3 ) xx x e    14 
2 3

3

3 cos

2 sin

x x

x

    15 
2

1 log x

x


    

16   24cos 1 2tan 2sec (5 4sin )x x x x         

17 sin log cos sin logx x x x x x   18 sec tan
2

nn
x x

x
    

19  sin cos cos sinx x x xe e e x e  20 
2

2 2 2

4 1
cos

(1 ) 1

x x

x x

 
 
   

  21  
1

5cos5 cos
2

x x    

22 
2(1 ) 1

x

x x

e

e e 

   23 2 26sec 20 cosecx x   24  212 3 2x x   

25 
1

log log(log )x x x
   26 sec x      27 

215 x  

28 
2sec x     29 tan . cos(logcos )x x    

30 
2

(1 log )(cos ) (sin )

(1 log )

x xx x x e x e

x x

   


 

III 
 

1 
22sec 2x     2 2cos2x     3 

2 sin 2 cosx x x x   

4 5 sin(5 2)x     5  2cos 2 1x     6 5 cosec5 cot5x x   

7 
2

4

(3 5)x




    8 22 cosec (2 1)x     9 sin 2x    

10 sin 2x     11 
1

2 3x 
    12 

sin

2 cos

x

x
    

13 
3cos3

2 sin 3

x

x
    14 cot x      15 

23sin cosx x    

16 
2 /3

cos

3sin

x

x
    17 

22tan .secx x    18 
22 cosx x    

19 
22 sinx x     20  22 cos 3x x     21 

22 xe     

22 
sincos xx e     23 

tan 2sec

2 tan

xe x

x
   24 

sin

2

x

x
    

25 
2sec

2

x

x
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14 MATHEMATICAL REASONING 
 

ASSIGNMENT 
 

1 Which of the following are sentences or statements? Give reason for your answer.      

(i) 18 is less than 16. 

(ii) Paris is in england.  

(iii) The sun is a star. 

(iv) Mathematics is fun. 

(v) There is no rain without clouds. 

(vi) How far is Chennai from here. 

(vii) Ram is a brave boy. 

 

2 Write the negation of the following statements : 

(i) Banglore is the capital of Karnataka. 

(ii) Ravish is intelligent. 

(iii) All birds sing. 

(iv) Some even integers are prime. 

(v) I will not go to school.    

 

3 Find connecting words and components statement of the following  

(i) There is something wrong with the bulb or with wiring. 

(ii) It is raining and it is cold   

 

4 For each of the following statements, determine whether an inclusive “OR” or exclusive 

“OR” is used. Give reason for your answer. 

(i) Students can take hindi or Sanskrit as their third language. 

(ii) To entry a country, you need a passport or voter registration card. 

(iii) A lady gives birth to a baby boy or a baby girl.    

 

5 Write the components statements of the following compound statements and check whether 

the compound statement is true or false: 

(i) 125 is a multiple of 7 or 8. 

(ii) Mumbai is the capital of Gujrat or Maharashtra. 

(iii) 2  is a rational number or an irrational number.   

(iv) 100 is a multiple of 2, 5 and 7.  

 

6  Write contrapositive and converse of the following statements. 

(i)  If a number is divisible by 9, then it is divisible by 3. 

(ii) If you are born in India, then you are citizen of India. 

(iii) If a triangle is equilateral, it is isosceles.  

 

ANSWER 
 

1 Statement (i), (ii), (iii), (v) Same reason for all :- because it is well define 

 Sentences (iv), (vi), (vii) Same reason for all :- because it is not well define  

 

2(i) Banglore is not the capital of Karnataka. 

(ii) Ravish is not intelligent. 

(iii) Some birds do not sing./ Atleast one bird does not sing. 

(iv) Some even integers are not prime. 

(v) I will go to school.   

 

3(i) Connecting word :- or  

 p :  There is something wrong with the bulb. 

 q : There is something wrong with wiring.  

(ii) Connecting word :- and 
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 p : It is raining 

  q : It is cold   

 

4(i) Exclusive or :  Students cannot take both hindi or Sanskrit as their third language. 

(ii) Inclusive or : Since a person has both passport or voter registration card to enter a 

country. 

(iii) Exclusive or : A lady cannot give birth to a baby who is both boy and a girl.     

 

5(i) p : 125 is a multiple of 7 

 q : 125 is a multiple of 8 

 False  

(ii) p : Mumbai is the capital of Gujrat  

 Q : Mumbai is the capital of Maharashtra 

 True  

(iii) p : 2  is a rational number  

 Q : 2  is an irrational number 

 True 

(iv) p : 100 is a multiple of 2 

 q : 100 is a multiple of 5 

 r : 100 is a multiple of 7 

 False 

  

6(i) Contrapositive :- If a number is not divisible by 3, then it is not divisible by 9. 

 Converse :- If a number is divisible by 3, then it is divisible by 9. 

 

(ii) Contrapositive :- If you are not a citizen of India then you were not born in India. 

 Converse :- If you are citizen of India then you are born in India. 

 

(iii) Contrapositive :- If a triangle is not isosceles then it is not an equilateral.  

 Converse :- If a triangle is isosceles then it is equilateral.  
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15 STATISTICS 
 

BASIC CONCEPTS 
 

1 Mean =
ix

n


 = 

i i

i

f x

f




 = 
i i

i

f d
A

f




 = 
i i

i

f u
A h

f
 



 

2 MEDIAN 

(i) If total number of terms are odd, then Median = 

th
Total Terms +1

Term
2

 
 
 

 

(ii) If total number of terms are even, then Median = 

th th
Total Terms Total Terms1

1
2 2 2

    
     

     

 

(iii) Median=
 is the lower of the median class  is the frequency of median class  is sum of all frequencies 

 is the cumulative frequency of the class preceding the median class   is width of median c

2 l f N

cf h

N
cf

l h
f



 
lass

 

3 M.D (Mean)
i i i

i

x x f x x

n f

 
 
 


      

4 M.D (Median) =
M Mi i i

i

x f x

n f

 


 


  

5 Variance =
   

 
2 2

2 22

2

i i i

i i i i
i

x x f x x h
N f y f y

n f N

   
    

 
 


   

6 Standard deviation (S.D.) = Variance  

7 Coefficient of Variation (C.V.) = 
S.D

×100
Mean

 

 

ASSIGNMENT 
 

1 Calculate mean deviation about mean for the following data:  

 ix  5 7 9 10 12 15 

 if  8 6 2 2 2 6 

2 Calculate mean deviation about median for the following data: 

 ix  15 21 27 30 35 

 if  3 5 6 7 8  

3 Calculate mean deviation about median for the following data: 

 Class   0-10  10-20 20-30 30-40 40-50 

 Frequency      5    10    20     5    10 

4 Compute the mean deviation about mean of the following data : 

  Class  10-20    20-30    30-40    40-50    50-60    60-70    70-80     80-90 

 Frequency     8       10    15        25    20  18      9    5 

5 The mean and variance of 7 observations are 8 and 16 respectively. If 5 of the observations 

are 2, 4, 10, 12, 14, find the remaining two observations. 

6 For a group of 200 candidate the mean and S.D. were found to be 40 and 15 respectively. 

Later on it was found that the score 43 was misread as 34. Find the correct mean and 

correct S.D.  

7 Calculate the mean, variance, standard deviation by using shortcut method for the following 

distribution:  

 Marks   20-30 30-40 40-50 50-60 60-70 70-80 80-90 

 Frequency         3     6     13     15     14     5     4  
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8 The mean and Standard deviation of 20 observations are found to be 10 and 2 respectively. 

On rechecking, it was found that an observation 8 was incorrect. Calculate the correct mean 

and standard deviation in each of the following cases. 

(i) If the wrong item is omitted     (ii) If it is replaced by 12    

9 Calculate the mean, variance, standard deviation by using shortcut method for the following 

distribution:  

 Diameter(in mm)  33-35 36-38 39-41 42-44 45-47  

 No. of screw              17     19     23     21     27    

 

ANSWER 
 

 

1 3.39   2 5.1    3 9   4 14.95  

5 6, 8    6 40.045, 14.995  7 55.33, 222.9, 14.94 

8(i) 10.1, 1.99  (ii) 10.2, 1.98   9 40.61, 17.79, 4.21 
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16 PROBABILITY 
 

BASIC CONCEPTS 
 

Probability of an event :- Probability of occurrence of an event E, denoted by P (E) is defined 

as : P (E) = 
Number of outcomes favourable to E

Total number of possible outcomes
 

(i) For some event E we have 0 ( ) 1P E  .  (ii) P (E) = 0,when E is an impossible event. 

(iii) P (E) = 1, when E is a sure event.   (iv) P (not E) = 1   P(E). 

(v) Coin  : -  When we toss a coin , either a head (H) or a tail (T)  occur on the upper face. 

(vi) Die    : -  When we throw a die then 1, 2, 3, 4, 5 and 6 occur on the upper face. 

(vii) Playing Cards  : -  13 Spade ( ), 13 Club ( ), 13 Heart ( ), 13 Diamond ( ) 

26 Black cards , 26 Red cards. 

4 King , 4 Queen, 4 Jack are called 12 face cards.  

4 King , 4 Queen, 4 Jack, 4 Ace are called 16 honour cards.  

 

Mutually Exclusive events : A set of events 1 2 3 nA , A , A ,...................A  is said to be mutually 

exclusive if A B    or  P(A B) 0  . 

Mutually Exhaustive Events : A set of events 1 2 3 nA , A , A ,...............A is said to be mutually 

exhaustive events if 1 2 3 nA A A ........ A S     . 

 

Some important results which are frequently used in this chapter:  
(i) P( A and B ) = P(A B)       

(ii) P( A or B ) = P(A B) P(A) P(B) P(A B)      

(iii) P( not A or not B ) = P(A B) P(A B) 1 P(A B)       

(iv) P( neither A nor B ) = P( not A and not B ) = P(A B) P(A B) 1 P(A B)       

(v) P( only A ) = P( A but not B ) = P(A B) P(A) P(A B)        

(vi) P( only B ) = P( B but not A ) = P(A B) P(B) P(A B)     

(vii) P(at least one) 1 P(none)   

 

ASSIGNMENT 
 

1  Two dice are rolled once. Find the probability that  

 (i) The numbers on the two dice are different  (ii) the total is at least 3 

 (iii) The total is 6,      (iv) the total is 7 or 9. 

 (v) Neither a doublet (same number on both dice) nor a total of 9 appear 

2  From a group of 2 boys and 3 girls, two children are selected at random. Describe the 

events. 

 (i) A = both selected children are girls.  

(ii) B = the selected group consists of one boy and one girl. 

 (iii) C = at least one boy is selected.  

Which pair(s) of events is (are) mutually excusive? 

3  Event A and B are such that they are both mutually exclusive and exhaustive. Find a 

relationship between A and B. 

4  Two dice are thrown and the sum of the numbers which come up on the dice is noted. Let 

us consider the following events. 

 A = the sum is even      B = the sum is multiple of 3  

C = the sum is less than 4    D = the sum is greater than 11 

Which pairs of these events are mutually exclusive? 

5  A card is drawn from a well-shuffled deck of 52card. The outcome is noted, the card is 

replaced and the deck reshuffled. Another card is then drawn from the deck. 

(i) What is the probability that the first card is an ace and the second card is a red queen? 

(ii) What is/the probability that both the cards are of the same suit? 
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6  Two balls are drawn at random with replacement from a box containing 10 black and 8 red 

balls. Find the probability that. 

 (i) both balls are red     (ii) first ball is black and second is red 

 (iii) one of them is black and other is red. 

7  Find the probability that a leap year, selected at random, will contain 53 Sundays.  

8  Four cards are drawn at random from a pack of 52 playing cards. Find the probability of 

setting. 

 (i) all the four cards of the same suit  (ii) all the four cards of the same number  

 (iii) one card from each suit    (iv) two red cards and two black cards 

 (v) all cards of the same colour   (vi) all face cards. 

9  A problem in mathematics is given to 3 students whose chances of solving it are
1 1 1

, ,
2 3 4

. 

What is the probability that the problem is solved?  

10 Find the probability that when a hand of 7 cards is dealt from a well-shuffled deck of 52 

cards, it contains: 

 (i) All 4 kings    (ii) Exactly 3 kings    (ii) At least 3 kings. 

11 The probability of A, B, C solving a problem are 
1 2 3

, and
3 7 8

respectively. If all the three try to 

solve the problem simultaneously, find the probability that exactly one of them will solve it. 

12 The letters of word ‘SOCIETY’ are placed at random in a row. What is the probability that 

three vowels come together?  

13 A can solve 90% of the problems given in a book and B can solve 70%. What is the 

probability that at least one of them will solve a problem selected at random from the book?  

14 A speak truth in 60% of the cases and B in 90% of the cases. In what percentage of cases 

are they likely to contradict each other in stating the same fact? 

15 A five digit number is formed by the digits 1, 2, 3, 4, 5 without repetition. Find the 

probability that the number is divisible by 4. 

16 The odds that A speaks that truth are 3 : 2 and the odds that B speaks the truth are 5 : 3. 

In what percentage of cases are they likely to contradict each other on an identical point? 

17 A bag contains 6 red and 3 white balls. Four balls are drawn out one by one and not 

replaced. What is the probability that they are alternatively of different colours? 

18 Out of 9 outstanding students in a college, there are 4 boys and 5 girls. A team of four 

students is to be selected for a quiz programmed. Find the probability that two are boys 

and two are girls. 

19 A bag X contains 3 white balls and 2 black balls; and anther bag Y contains 2 white balls 

and 4 black balls. A bag and a ball out of it are picked at random. What is the probability 

that the ball is white?  

20 There are 4 letters and 4 addressed envelopes find the probability that all the letters are 

not dispatched in right envelopes. 

21 One bag contains five white and four black balls. Another bag contains seven white and 

nine black balls. A  

ball is transferred from the first bag to the second and then a ball is drawn from the 

second. Find the Probability that the ball drawn is white.  

22 In a relay race there are five teams A, B, C, D and E. 

(i) What is the probability that A, B and C finish first, second and third respectively.  

 (ii) What is the probability that A, B and C are first three to finish (in any order). 

23 A and B throw a coin alternately till one of them gets a ‘head’ and wins the game. Find the 

probability of winning.  

24 Two dice are thrown together. What is the probability that the sum of the number on the 

two faces is neither divisible by 3 nor by 4?  

25 A and B throw a die alternately till one of them gets a ‘6’ and wins the game. Find their 

respective probabilities of wining, if A starts the game. 

26 A box contains 6 red, 4 white and 5 black balls. A person drawn 4 balls from the box at 

random. Find the probability that among the balls drawn there is at least one ball of each 

colour   

27 The students Anil and Ashima appeared in an examination. The probability that Anil will 

qualify the examination is 0.05 and that Ashima will qualify the examination is 0.10. the 

probability that both will qualify the examination is 0.02. find the probability that: 

 (i) Both Anil and Ashima will not qualify the exam. 

http://www.rankersmaths.com/
mailto:vikasgupta.rma@gmail.com


COMPLETE ASSIGNMENT BOOK XI,  RANKERS MATHS ACADEMY,  C-6/75 Y.V.  VIKAS GUPTA (9810929414)   

RANKERS  MATHS  ACADEMY,    IX, X, XI, XII, IIT-JEE,   C-6/75 YAMUNA VIHAR,   VIKAS GUPTA,     PH:- 9810929414   
www.rankersmaths.com                                                 Page 43                       vikasgupta.rma@gmail.com                                    

 (ii) At least one of them will not qualify the exam  

(iii) Only one of them wills qualify the exam. 
28 A bag contains 5 red, 4 blue and unknown number of p  green balls. If the probability of 

getting both balls green, when the balls are selected at random is 
1

7
. Find p .  

29 A and B throw a coin alternately till one of them gets a ‘doublet’ and wins the game. Find 

the probability of winning.  

30 The probabilities of two events A and B are 0.25 and 0.50 respectively. The probability of 

their simultaneous occurrence is 0.14. Find the probabilities that neither A nor B.  

 

ANSWER 
 

1  
5 35 5 5 13

, , , ,
6 36 36 18 18

  2  A and B , A and C  3  B = A  , A = B   

4  C and D     5  
1 1

,
338 4

     6  
16 20 40

, ,
81 81 81

   

7  
2

7
     8  

13 13 4 26 26 26 12
4 1 2 2 4 4

52 52 52 52 52 52
4 4 4 4 4 4

4( ) ( ) 2( )13
, , , , ,

C C C C C C

C C C C C C


  

9  
3

4
     10  

1 9 46
, ,

7735 1547 7735
  11  

25

56
 

12  
1

7
     13  

97

100
     14  42 %    

15  
1

5
     16  47.5 %    17  

5

42
   

18  
10

21
     19  

7

15
     20  

23

24
    

21 
4

9
     22  

1 1
,

60 10
    23  

2 1
,

3 3
   

24  
4

9
     25  

6 5
,

11 11
    26  

48

91
  

27  0.87 , 0.98 , 0.11   28 6p       29 
6 5

,
11 11

   

30 0.39 
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SPACE FOR IMPORTANT FORMULAE  & WORKING NOTES     
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