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(Elective Course : Mathematics) 

MTE-01 : CALCULUS 

Time : 2 Hours     Maximum Marks : 50 

Weightage : 70% 

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. Which of the following statements are true or 

false. Give a short proof or a counter-example of 

your answers : 2 each 
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(iii) The asymptotes of the curve 2 2 2 2x y x y   

are 1y   . 

(iv) 
3

Lim [ ] 0
x

x x


  . 

(v) If f be the greatest integer function and g 

be the modulus function, then : 

5 5
( o ) ( o ) 0

3 3
g f f g

   
         

. 

2. (a) Prove that the triangle of maximum area 

that can be inscribed on a given circle is an 

equilateral triangle. 5 

(b) Integrate : 5 

2

cos

2 sin sin 3

x
dx

x x 
 .  

3. (a) Integrate : 5 

2

2

1

( 1)

xx
e dx

x



 . 

(b) If cos (ln ) sin (ln )y a x b x  , show that : 5 

2 2
2 1(2 1) ( 1) 0n n nx y n xy n y      . 

4. (a) For what values of k, is the function f, 

defined as 2

3 , 1 2

( )
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f x x
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, 

continuous at 2x   ? Further, at which 

other points in [1, [  is f continuous, and 

why ?  4 
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(b) The semicircular region bounded by 

22 9y x    and the line 2y   is 

rotated about the x-axis. Find the volume 

of the solid generated. 6 

5. (a) Find the area of the surface of revolution 

obtained by revolving the parabola 

2 4y x  from 0x   to 3x   about the x-

axis.  5 

(b) Prove that for every 0x   : 5 

1
2

tan
1

x
x x

x

 


. 

6. Trace the curve : 10 

2 2( 4) ( 1) 4x y     

clearly stating all the properties of curve 

tracing.   10 

7. (a) Differentiate 1

2
tan

1 1

x

x


 
 

  
 with 

respect to x. 5 

(b) Derive the reduction formula for 

sinax ne x dx . Using this evaluate 

2 2sinxe x dx . 5 
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(iii) 2 2 2 2x y x y  1y  

 

(iv) 
3

Lim [ ] 0
x

x x


 

(v) f g

]

5 5
( o ) ( o ) 0

3 3
g f f g
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.               

]
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cos (ln ) sin (ln )y a x b x   
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[1, [ f

2y  29 x  2y 

x

2 4y x 0x  3x 

-x
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2 2( 4) ( 1) 4x y  
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