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BACHELOR’S DEGREE PROGRAMME 

(BDP) (BSCG/BAG) 

Term-End Examination 

December, 2023 

BMTC-131 : CALCULUS 

Time : 3 Hours     Maximum Marks : 100 

Note : (i) Question No. 1 is compulsory. 

 (ii) Attempt any six questions from  

Q. No. 2 to Q. No. 8. 

 (iii) Use of calculator is not allowed.  

1. Which of the following statements are true or 

false ? Give reasons for your answers in the 

form of a short proof or a counter-example, 

whichever is appropriate : 5×2=10 

(i) If f and g are functions on R defined by 

  3 4f x x   and    2| 3|,g x x  then  

(g o f) (2) = – 2. 
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(ii) The function f, defined by   5f x x   is 

differentiable in [0,3]. 

(iii) The set ] –  , 15 ]    ] 5,   [ is an open 

interval. 

(iv) If Z = a ib  C such that 1,
a

b
   then Z 

lies in the second quadrant of the Argand 

plane. 

(v) Every integrable function is continuous.  

2. (a) Give an example of a relation, if it exists, 

which is neither reflexive, nor symmetric, 

nor transitive. 3 

(b) Find all the cube roots of 8i and represent 

them in Argand plane. 6 

(c) If : 

           In = 
 
 0

cos ,x ne x dx
  
  2n  

find an equation relating In and In – 2. 6 

3. (a) Find the maximum and the minimum 

values of the function : 0,2f      R 

defined by   5cos 12sin .f x x x    6 
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(b) Express : 

 
3 2

4

5 5

x x

x x x



  
  

as a sum of partial fractions. 6 

(c) For which value of k, is the function f 

defined below continuous at x = 2 ? 3 

 
 


 

 


2

3 , for 1 <2

4, for 2
4

kx x

f x x
x

 

4. (a) Prove or disprove the following : 3 

“There exists an injective function from N 

to N, which is not surjective.” 

(b) Evaluate : 6 

1 x dx   

(c) By considering the function f defined by 

   2 lnf x x x  , over [1, 2], show that 

the equation,  1 ln 2x x   is satisfied by 

at least one value of x, which lies in the 

interval ] 1, 2 [. 6 
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5. (a)  Prove that the curves :  

2 22 2 0x xy y ax      

and    3 2 2 33 2 4 0y a x a y a    ,  

intersect at an angle 1 9
tan

8

  
 
 

 at the 

point  ,a a . 4 

(b) Solve the equation : 

4 3 22 4 6 21 0x x x x      

given that it has two roots, which are equal 

in magnitude, but opposite in sign. 6  

(c) A manufacture’s cost function is  : 


2

C 500
,

40

d x

dx x
  

where x is the number of units of a product 

in hundreds. If C is the cost in rupees, find 

the cost involved to increase production 

from 300 to 900 units. 5 

6. (a) Is the function :f  R   R defined by 

 f x x x , differentiable at x = 0 ? Justify 

your answer. 5 
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(b) Trace the curve : 

 2 2 1y x x    

by stating all the properties used to trace 

it.    10  

7. (a) Find the entire length of the cardioid  

r = a (1 – cos  ). 8 

(b) If : 

0

1 cos
I ,

1 cos
n

nx
dx

x

 


  0n  ,  

then show that 2I I 2n n    1In . 

Hence show that : 7 

2

2
20

sin

2sin

n n
d


 

 


 . 

8. (a) Find all the maximum and minimum 

values of the function f given by : 8 

                    
3 2 2

1
2 1 2 3 1 2

x
f x t t t t dt      

    
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(b) If : 

 cos lny a x    sin ln ,b x    

then find the value of 

 2
2 12 1n nx y n xy    in terms of ny , 

where ny  is the nth derivative of y  

w. r. t. x. 7 
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(i) 

(ii) 

(iii) 

5×2=10

(i) f g ] R   3 4f x x 

  2 3g x x  ]

     o 2 2g f
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(ii)   5f x x  0,3f   

 

(iii) ] ,15] ]5, [  

 

(iv)   Z a ib C 1
a

b
 

] Z

(v)  

] ]

8i
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   0
I cos ,x n
n e x dx

  
  2n  

] In 2In

  5cos 12sinf x x x 

: 0,2f     R

 
3 2

4

5 5

x x

x x x



  

 
   


 
 



2

3 , 1 2

4, 2
4

kx x

f x x
x

f k

2x 

N N

]
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1 x dx

   2 lnf x x x  f

 1 ln 2,x x x 

]1,2[ ]

6 

2 22 2 0x xy y ax   

3 2 2 33 2 4 0y a x a y a     ,a a

1 9
tan

8

  
 
 

4 3 22 4 6 21 0x x x x    


2

C 500

40

d x

dx x

] x

C ]
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 f x x x

:f R R ] 0x 

 2 2 1y x x 

 1 cosr a  

0

1 cos
I , 0

1 cos
n

nx
dx n

x

 
 

 ]

2 1I I 2In n n  

2

2
20

sin

2sin

n n
d


 





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  3 2 2

1
[2( 1)( 2) 3( 1) ( 2) ]

x
f x t t t t dt     

   cos ln sin lny a x b x  ]

 2
2 12 1n nx y n x y   ny

] ,ny y x

n
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