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MTE-01 : CALCULUS 

Time : 2 Hours     Maximum Marks : 50 

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

 (ii) Attempt any four questions from 

Question Nos. 2 to 7. 

 (iii) Use of calculator is not allowed.  

1. State whether the following statements are 

true or false. Justify your answers with a short 

proof or a counter-example : 10 

(i) 
2

ln ln2
xe xd

tdt xe
dx



 
  

 
 .  

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

f (x) = 3 (2 – x) and ( ) 21 ,g x x   then  

(g o f) (5) = 10. 
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(iii) The curve 2

3 4

2 3

x
y

x





 has an asymptote 

parallel to the axis of x. 

(iv) If p is a critical point of the function f, then 

f is derivable at the point p. 

(v) The function f defined by ( ) 3f x x   is 

differentiable in the interval [0, 2]. 

2. (a) Let : {2}f  R R  be a function defined by 

23 5 2
( )

2

x x
f x

x

 



. Find a  > 0 such that 

1
( ) 7

12
f x    for 0 2x    . Hence, find 

2
lim ( )
x

f x


. 4 

(b) Connect 
/2

/4
I cosecn
n x dx




   (n > 1) with 

2I .n  Hence, deduce the value of 4I . 6  

3. (a) Evaluate : 4 

2 2( 3) ( 4)

dx

x x 
   

(b) Differentiate cos–1 x w.r.t. 
1 1

tan
1

x

x

 


. 3  
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(c) A river is 70 m wide. Its depth ‘d’ (in m) at 

a distance x m from one of its banks is 

given by the following table : 

x d 

0 0 

10 3 

20 6 

30 8 

40 11 

50 13 

60 10 

70 2 

Find the area of the cross-section by the 

Trapezoidal rule. 3 

4. Trace the curve 
2 2( 4)y x x   by stating all the 

properties used to trace it. 10 

5. (a) Find the maximum possible domain of the 

function f defined by : 2 

4
( )

2

x
f x

x


   

(b) By considering the function f given by  

f (x) = (x – 3) ln x in [1, 3], show that the 

equation x (1 + ln x) = 3 is satisfied by at 

least one value of x lying in ]1, 3[. 3 
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(c) Find the approximate value of 
7/2(0.998)  

taking the first three terms of Maclaurin’s 

series for 
7/2(1 ) .x   5 

6. (a) Evaluate : 2 
1/2

1/51

1
lim

1x

x

x




 

(b) Find the upper and the lower integrals for 

the function f, defined by ( ) 3 2f x x   in 

the interval [2, 4]. Hence conclude, 

whether f is integrable over [2, 4] or not.  4  

(c) Find the volume of the solid generated by 

revolving the curve 
2( 4) 8,y x    about its 

asymptote. 4 

7. (a) Check whether 
2( ) xf x e  is always 

decreasing or not.  2 

(b) The cost of fuel in running an engine is 

proportional to the square of the speed in 

km/h and it is ` 75 per hour when the 

speed is 15 km/h. Other costs amount to  

` 300 per hour. Find the speed, which will 

minimize the cost. 4 

(c) Find all the points of discontinuity of the 

function f given by : 4 

2 ; 2

( ) 2; 2 3

2 3; 3

x x

f x x x

x x

 


   
  

  

also draw its graph. 
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(i) 

(ii) 

(iii) 

(i)
2

ln ln2
xe xd

tdt xe
dx



 
  

 
  

(ii) f g, R f (x) = 3 (2 – x)

( ) 21 ,g x x  ]

(g o f) (5) = 10 
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(iii) 2

3 4

2 3

x
y

x





x-

(iv) p, f ]

p f

(v) ( ) 3f x x  f

[0, 2]

: {2}f  R R

23 5 2
( )

2

x x
f x

x

 




 > 0 0 2x   

1
( ) 7

12
f x  

2
lim ( )
x

f x


4 

/2

/4
I cosecn
n x dx




   (n > 1) 2In

In

2 2( 3) ( 4)

dx

x x 


cos–1 x
 



1 1
tan

1

x

x
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x ‘d’

x d 

0 0 

10 3 

20 6 

30 8 

40 11 

50 13 

60 10 

70 2 

2 2( 4)y x x 

4
( )

2

x
f x

x


 f
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f (x) = (x – 3) ln x [1, 3]

x 

(1 + ln x) = 3, ]1, 3[

x

7/2(1 )x

7/2(0.998)

1/2

1/51

1
lim

1x

x

x





( ) 3 2f x x  [2, 4]

f

f, [2, 4]

2( 4) 8y x  

2( ) xf x e
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` 75 15 km/h

` 300

2 ; 2

( ) 2; 2 3

2 3; 3

x x

f x x x

x x

 


   
  

f
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