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1. Prove that the relation on the set {1, 2,3, 4,5}A   given byy { ( , ) : }R a b a b is e ven   is an equivalence

relation . Find all the elements related to element 3 i.e. Find the Equivalence Class [3].         ({1,3,5})

2. Consider : [ 5, )f R     given by 2( ) 9 6 5.f x x x    Show that t f is an invertible function.

Also prove that 1 6 1
( )

3

x
f x  



3. Show that :f A B defined by f ( x ) = 
2

3

x

x




 is bijective, where e {3} {1}A R and B R    .

4. Let A N N   and   be binary operation on A defined by y ( , ) ( , ) ( , ).a b c d a c b d    . Show that t    is

commutative and associative. Also find identity element for   if  it exists .     (e does not exist)

5. Consider the be binary operation : :R R R and o R R R     defined as a b a b   . and aob a  for all

, ,a b c R . Show that  is commutative but not associative. ' 'o is associative but not commutative.e.

6. Define a binary operation   on the set { 0, 1, 2, 3, 4, 5} as  
; 6

6; 6

a b if a b
a b

a b if a b

  
  

   
 . Write the operation table

of    and show that 0 is the identity element for    and each element t a  of the set is invertible with 6 a  being the

inverse of a .

7. Prove that 1 1 1 11 1 1 1
tan tan tan tan

5 7 3 8 4

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

       

8. Prove that 1 1 sin 1 sin
cot

21 sin 1 sin

x x x

x x


   

 
   

  ; 0,
4

x
 

 
 

9. Prove that 1 11 1 1
tan cos

4 21 1

x x
x

x x

 
   

      
; 

1
1

2
x  

10. Solve the following:   1 11 1
tan tan

1 2

x
x

x
  

 
 

; x > 0    (
1

3
)
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21. Examine the Differentiability of the function  
2 3 , 3 2

1 , 2 0

2 , 0 1

x if x

f x x if x

x if x

    


    
   

(Not differentiable at x=-2 and x=0 )

22. If      
2

2 21 2 2

2
tan : 1 2 1 2

d y dy
y x show that x x x

dxdx

    

23. If    
2 2 2

2 2 2
cos sin , sin cos . ,

d x d y d y
x a t t t y a t t t Find and

d t d t dx
   

(    
2 2 2

2 2 2 3

1
sin cos , cos sin ,

cos

d x d y d y
a t t t a t t t

d t d t d t a t t
      )

24. If 
2

2
cos log tan , (1 sin ).

2

t d y
x a t y a t Find

dx

 
    

 
( 41

sec sint t
a

)

25. Differentiate w.r.t. x :     
tan

sin cos
x x

x x (      
tan 2 2sin logsin cot cos sec log cos tan

x x
x x x x x x x x     )

26. Differentiate w.r.t. x :
xxx (

1
log 1 log

log

xx xx x x x
x x

 
  

 
)

27. Differentiate w.r.t. x : 1 1 1
tan

1 1

x x

x x


   
     

( 2

1

2 1 x
)

https://vineetloomba.com/

28. If    
2

2

2

1
tan log , 1 2 0

d y dy
x y showthat x x a

a dx dx

 
     

 
.

29. Find the intervals in which the following function is strictly (i) increasing (ii) decreasing

  sin cos ;0 2f x x x x     ( (i) 
5

0, , 2
4 4

 


  
   

      (ii) 
5

,
4 4

  
 
 

)

30. Find the points of the curve 2 2 2 3 0x y x     at which the tangents are parallel to x - axis . (    1,2 , 1, 2 )

31. Find the points on the curve 3 11 5y x x   at which the equation of the tangent is 11y x  (  2, 9 )

32. Prove that following function is an increasing function throughout its domain:  
2

log 1 ; 1
2

x
y x x

x
    



33. Using differentials , Find the approximate value of 0.037 ( 0.192 )

34. A tank with rectangular base and rectangular sides, open at the top is to be constructed so that its depth is 2 m and volume
is 8 m3. If building of tank costs Rs 70 per sq metres for the base and Rs 45 per square metres for the base and Rs 45 per

square metre for sides. What is the cost of least expensive tank? ( 1000Rs )

35. Show that the height of the cylinder of maximum volume that can be inscribed in a sphere of radius
2

3

R
R is  Also showw

the maximum volume is 
1

3
times the volume of sphere.

36. Show that the right circular cylinder, open at the top, and of given surface area and maximum volume is such that its height
is equal to the radius of the base.

37. Show that the altitude of the right circular cone of maximum volume that can be inscribed in a sphere of radius
4

3

R
R is  .

Also show that the maximum volume of the cone is 
8

27
 of the volume of the sphere.

38. Show that the volume of the greatest cylinder which can be inscribed in a cone of height h and semi vertical angle

3 24
tan

27
is h  

39. Show that semi- vertical angle of right circular cone of given surface area and maximum Volume is 1 1
sin

3
  
 
 
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2 3 2 5 2 3 8x y z and x y z      ( 5 4 7x y z   )

87. Find the distance of the point (3, -2, 1) from the plane 3 2 0x y z    measured parallel to the line 
1 2 1

2 3 1

x y z  
 


 .

Also , find the foot of the perpendicular from the given point upon the given plane .       (
9 30 19

4 14 , , ,
11 11 11

units
 

 
 

)

88. Find distance of a point (-1, -5, -10) from the point of intersection of the line     2 2 3 2 2r i j k i j k     

   and the

plane   . 5.r i j k  

 (13 units )

89. Find the coordinates of the point where the line through (3, -4, -5) and (2, -3, 1) crosses the plane determined by the points A
(1, 2, 3) , B (2, 2, 1) and C (-1, 3, 6) .      (1, -2, 7)

90. Find distance of a point (-1, -5, -10) from the point of intersection of the line     2 2 3 2 2r i j k i j k     

   and the

plane   . 5.r i j k  

 (13 units )

91. Find the equation of the plane passing through the points (2, 1, -1), (-1, 3, 4) and perpendicular to the plane 2 4 10x y z   .

Also show that the plane thus obtained contains the line      3 4 3 2 5r i j k i j k      


  . (18 17 4 49x y z   )

92. Find the equation of the passing through the line intersection of the planes 2 3 5 3 4 9 0x y z and x y z        and parallel

to the line 
1 3 5

2 4 5

x y z  
  ( 7 9 10 27x y z   )

93. A pair dice is thrown 4 times . If getting a doublet is considered a success , find the probability distribution of number of
successes . Also find the mean and variace of this distribution .

 

2 5
0 1 2 3 4

3 9

625 500 150 20 1

1296 1296 1296 1296 1296

X Mean Variance

P X

 

94. How many times must a man toss a fair coin so that the probability of having at least one head is more than 80% ?    ( 3n  )

95. A man takes a step forward with probability 0.4 and backward with probability 0.6 . Find the probability that at the end of 5

steps, he is one step away from the starting point . (
72

125
)

96.   A and B throw a die alternatively till one of them gets a number greater than four and wins the game. If A starts the game ,

what is the probability of B winning ? (
2

5
)

97. A man is known to speak the truth 3 out of 4 times . He throwns a die and reports that it is number greater than 6. Find the

probability that it is actually a number greater than 6. (
3

8
)

98. There are three coins . One is a two headed coin , another is a biased coin that comes up tails 25% of the time and third is
an unbiased coin . One of the three coins is chosen at random and tossed , it shows heads , what is the probability that it was

the two headed coin ? (
4

9
)

99. Bag I contains 3 red and 4 black balls and Bag II contains 4 red and 5 black balls . Two balls is transferred at random from Bag I
to Bag II and then a ball is drawn from Bag II . The ball so drawn is found to be red in colour . Find the probability that the

transferred balls were both black . (
4

17
)

100.By examining the chest X ray, the probability that TB is detected when a person is actually suffering is 0.99. The probability of
an healthy person diagnosed to have TB is 0.001. In a certain city, 1 in 1000 people suffers from TB. A person is selected at
random and is diagnosed to have TB. What is the probability that he actually has TB? (110/221)
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