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BACHELOR’S DEGREE PROGRAMME 
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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. State whether the following statements are 
true or false. Justify your answers with a short 
proof or a counter-example : 10 

(i) The function f defined by : 
3 2( ) 2 6 8 7f x x x x= − + −  

is not increasing. 
(ii) If ( ) 0,f a′ >  then f is concave upward at  

x = a. 
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(iii) ( )2

4
tan 3 2 tan3 .

x
d t dt x x
dx

  =  ∫   

(iv) The tangent to the curve 2 2 4+ =x y y  at  

(0, 4) is parallel to x-axis. 

(v) The function given by 
5

5
2( ) ln

2
xf x

x
 −

=   + 
 is 

an odd function. 

2. (a) Find the largest subset of R, the set of real 
numbers on which the function :f →R R  

defined below is continuous : 4 

4 , 1
( ) 3 , 1 3

2 , 3

 − <
= + ≤ <
 ≥

x x
f x x x

x x
  

Also, draw a graph of f. 

(b) Find the angle of intersection between the 

curves 33 2 4 1 0y x y− − + =  and 
2 22 2 0x xy y x+ − + =  at the point (1, –1). 3 

(c) Evaluate the integral 
2

1
,dx

x∫  using 

Trapezoidal rule with four intervals. 
Hence, find an approximate value of ln 2. 3  
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3. (a) Obtain a reduction formula for : 

/2 2
0

I sinx n
n e x dx

π −= ∫  

Hence, find the value of 4I .  6  

(b) Find the area included between the curves 
2 2y x=  and 2 2 .x y=   4 

4. (a) Verify Rolle’s theorem for the function f, 

defined by ( ) ( 3) xf x x x e−= −  on the 

interval [0, 3]. 4  

(b) Find the length of the curve 2 33y x=  from 
the vertex (0, 0) to the point (3, 3). 4 

(c) Find ,dy
dx

 if sec .y x=  2  

5. Trace the curve 2( 3) 6,x y − =  stating all the 

properties, you use for doing so. 10 

6. (a) Find the derivative of : 4 
cosec cot(sin ) (tan )x xx x+  

w.r.t. x. 

(b) Evaluate : 4 
/2

0
ln cosx dx

π

∫  
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(c) Find the value of λ, for which the function f 
defined by :   

          

cos( 3) cos( 3) , 0( )
sin3 , 0

+ − − ≠= 
 λ =

x x xf x x
x

  

is continuous at x = 0. 2 

7. (a) Evaluate : 4 

2( 1) 1
dx

x x− +
∫  

(b) Find the first three terms of the Taylor’s 
series of the function f, given by : 

1( ) 2 cot (4 )−= −f x x  

around 0.25. 4 

(c) Evaluate : 2 

2 2lim 4 1 4 7 3
x

x x x x
→∞

 + − − − +  
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      MTE–01 

Lukrd mikf/ dk;ZØe (ch- Mh- ih-) 

l=kkar ijh{kk 

fnlEcj] 2024 
,sfPNd ikB~;Øe % xf.kr 

,e-Vh-bZ--01 % dyu 

le; % 2 ?k.Vs     vf/dre vad % 50 

      Hkkfjrk % 70%  

uk sV % (i) iz'u la- 1 vfuok;Z gSA 

 (ii) iz'u la[;k 2 ls 7 rd dksbZ p kj iz'u gy 
dhft,A  

 (iii) dSYdqysVj dk iz;ksx djus dh vuqefr ugha  
gSA  

1- fuEufyf[kr esa ls dkSu&ls dFku lR; vkSj dkSu&ls 

vlR; gSa \  vius mÙkj ds i{k esa ,d laf{kIr 

miifÙk ;k izfr&mnkgj.k nhft, % 10 

(i)  3 2( ) 2 6 8 7f x x x x= − + −  }kjk ifjHkkf"kr 

iQyu f o/Zeku ugha gSA 

(ii)  ;fn ( ) 0′ >f a  gS] rks x = a ij f mifj vory 

gSA 
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(iii)  ( )2

4
tan 3 2 tan3

x
d t dt x x
dx

  =  ∫ - 

(iv)  oØ 2 2 4x y y+ =  dh (0, 4) ij Li'kZjs[kk  

x-v{k ds lekukarj gSA 

(v)  
5

5
2( ) ln

2
xf x

x
 −

=   +   
}kjk ifjHkkf"kr iQyu ,d 

fo"ke iQyu gSA 

2- (d)  R] okLrfod la[;kvksa dk leqPp;] dk og 

vf/dre leqPp; Kkr dhft, ftl ij 

fuEufyf[kr iQyu :f →R R  lrr~ gS % 4 

4 , 1
( ) 3 , 1 3

2 , 3

 − <
= + ≤ <
 ≥

x x
f x x x

x x
 

 f dk xzkiQ Hkh [khafp,A  

([k)  oØ 33 2 4 1 0y x y− − + =  vkSj 
2 22 2 0x xy y x+ − + =  dk fcanq (1] &1) dk 

izfrPNsnu dks.k Kkr dhft,A 3 

(x)  leyach fu;e dk pkj varjkyksa ds lkFk iz;ksx 

djds lekdyu 
2

1
dx
x∫  Kkr dhft,A bl 

izdkj ln 2 dk lfUudVu eku Kkr dhft,A 3 
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3- (d)  /2 2
0

I sinx n
n e x dx

π −= ∫  dk leku;u lw=k Kkr 

dhft,A bl izdkj 4I  dk eku Kkr dhft,A 6 

([k)  oØksa 2 2y x=  vkSj 2 2x y=  ds chp dk 

{ks=kiQy Kkr dhft,A 4 

4- (d)  varjky [0, 3] esa] ( ) ( 3) xf x x x e−= −  }kjk 

ifjHkkf"kr iQyu f ds fy, jkSys izes; lR;kfir 

dhft,A 4 

([k)  oØ 2 33y x=  dh 'kh"kZ (0, 0) ls fcanq (3, 3) 

rd dh yackbZ Kkr dhft,A 4 

(x)  dy
dx  

Kkr dhft,] ;fn secy x= A 2 

5- oØ 2( 3) 6x y − =  dk vuqjs[k.k dhft, vkSj ,slk 

djus ds fy, iz;ksx fd;s x;s xq.k/eZ fyf[k,A 10 

6- (d)  cosec cot(sin ) (tan )x xx x+  dk x ds lkis{k 

vodyu Kkr dhft,A 4 

([k)  /2

0
ln cosx dx

π

∫  dk eku Kkr dhft,A 4 
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(x)  λ dk og eku Kkr dhft,] ftlds fy, 

fuEufyf[kr iQyu x = 0 ij lrr~ gS % 2 

        

cos( 3) cos( 3) , 0( )
sin3 , 0

+ − − ≠= 
 λ =

x x xf x x
x

 

7- (d)  
2( 1) 1

dx
x x− +

∫  dk eku Kkr dhft,A 4 

([k)  1( ) 2 cot (4 )−= −f x x  }kjk ifjHkkf"kr iQyu f 
ds fy, 0-25 ds ifjr% Vsyj Js.kh ds igys 

rhu in Kkr dhft,A 4 

(x)  2 2lim 4 1 4 7 3
x

x x x x
→∞

 + − − − +  
 dk eku 

Kkr dhft,A 2 

 

 

 

 

 

 

 

× × × × × × × 


