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Elective Course : Mathematics 

MTE-01 : CALCULUS 

Time : 2 Hours  Maximum Marks : 50 

Weightage : 70% 

Note : Question No. 1 is compulsory. Select any 

four questions from the Q. Nos. 2 to 7. 

Use of calculator is not allowed. 

1. Which of the following statements are  

True or False. Justify your answers with a 

short proof or a counter-example : 10 

(i) Product of two odd functions is an even 

function.  

(ii)   3 22 6 8 7f x x x x     defines a 

decreasing function on R. 
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(iii) A monotonic function must be 

continuous. 

(iv)    2

0
2 4cos 2 cos

x

d
t dt x x

dx
   
     

(v) The maximum domain of the function f 

defined by : 

 
2

2

x
f x

x





  

is 2,2  .   

2. (a) Find 
dy

dx
, when    

ln cot
sin ln

x x
y x x  . 

4 

(b) Evaluate : 3 

4

0
cosx x dx



  

(c) If 
1cotm xy e


 , check whether : 3 

        
   2

1
1 2 0

n n
x y nx m y


     

3. (a) Find the area of the region bounded by 

the curve 23y x x   and the line 

3y x  . 4 

(b) Find the maximum and minimum 

values, if any, for the function : 4 

  4 214 24 4f x x x x     
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(c) Find : 

                

2 2lim 3 4 7 3 7 10
x

x x x x


     
 

, 

if it exists. 2 

4. Trace the curve 
2

6

3
y

x



, stating all the 

properties, used for tracing it. 10 

5. (a) Prove that : 

/2

2/4

1
I cot I

1

n

n n
x dx

n






  
  

and hence evaluate I6. 5 

(b) Find the points of inflexion of the curve 

2

3

3

x
y

x



. Also, show that these points 

lie on a line. 5  

6. (a) Evaluate : 4 

2

4 2

1

3 1

x

x x



   dx 

(b) Prove that : 3 

3

sin ,
6

x
x x 

   
0x    



 [ 4 ]  MTE–01 

D–3294/MTE–01 

(c) Differentiate 1 sin cos
tan

cos sin

x x

x x

  
 

 
 with 

respect to 
4

x
. 3 

7. (a) Examine whether the function f given 

by :   2 

                          
3

,
4

x
f x

x x

  


  
 0x  ,  

  is continuous at 
1

2
x   .  

(b) Evaluate : 3 

/3

/6 1 tan

dx

x



 
   

(c) Find the volume of the solid generated 

by the revolution of the curve 

  22 4x y x   about its asymptote. 5 
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 MTE–01 

Lukrd mikf/k dk;ZØe  

(ch- Mh- ih-) 

l=kar ijh{kk  

twu] 2025 

,sfPNd ikB~;Øe % xf.kr 

,e-Vh-bZ-&01 % dyu 

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

      Hkkfjrk % 70% 

uksV % iz'u la[;k 1 vfuok;Z gSA iz'u la[;k 2 ls 7 rd dksbZ 

pkj iz'u dhft,A dSYdqysVj dk iz;ksx djus dh vuqefr 

ugha gSA 

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

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

izfr&mnkgj.k nhft, % 10 

(i) nks fo"ke Qyuksa dk xq.kuQy ,d le Qyu gksrk 

gSA 

(ii) Qyu    3 22 6 8 7f x x x x    ] R ij ,d 

Îkleku Qyu gSA 
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(iii) ,dfn"V Qyu larr~ gksuk pkfg,A 

(iv)    2

0
2 4cos 2 cos

x

d
t dt x x

dx
   
    

(v)  
2

2

x
f x

x





 }kjk ifjHkkf"kr Qyu f  dk 

vf/kdre laHkkfor izkar 2,2   gSA 

2- (d) 
dy

dx
 Kkr dhft,] tcfd % 

   
ln cot

sin ln
x x

y x x    

gSA   4 

([k) 
4

0
cosx x dx



  dk eku Kkr dhft,A 3 

(x) ;fn 
1cotm xy e


  gS] rks tk¡p dhft, fd % 

   2

1
1 2 0

n n
x y nx m y


     

gS ;k ughaA 3 

3- (d) oØ 
23y x x   vkSj js[kk 3y x   }kjk f?kjs 

izns'k dk {ks=Qy Kkr dhft,A 4 

([k) Qyu  

  4 214 24 4f x x x x     

ds fy, vf/kdre vkSj U;wure eku] ;fn dksbZ gSa] rks 

Kkr dhft,A 4 
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(x) 
2 2lim 3 4 7 3 7 10

x
x x x x



     
 

 dk 

eku Kkr dhft,] ;fn bl lhek dk vfLrRo gSA 2 

4- oØ 
2

6

3
y

x



 dk vkjs[k.k dhft, vkSj ,slk djus ds 

fy, iz;ksx fd, x;s xq.k/keks± dks fyf[k,A 10 

5- (d) fl¼ dhft, fd % 

/2

2/4

1
I cot I

1

n

n n
x dx

n






  
  

vkSj I6 dk eku fudkfy,A 5 

([k) oØ 
2

3

3

x
y

x



 ds ufrifjorZu fcUnq Kkr 

dhft,A n'kkZb, fd ;s fcUnq ,d ljy js[kk ij 

fLFkr gSaA  5 

6- (d)  

2

4 2

1

3 1

x
dx

x x



  dk eku Kkr dhft,A 4 

([k) fl¼ dhft, fd % 3 

3

sin ,
6

x
x x 

    
0x   

(x) 
1 sin cos

tan
cos sin

x x

x x

  
 

 
 dk 

4

x
 ds lkis{k 

vodyu dhft,A 3 
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7- (d) tk¡p dhft, fd % 

 
3

,
4

x
f x

x x

  


  
0x   

}kjk ifjHkkf"kr Qyu 
1

,
2

f x    ij larr~ gS ;k 

ughaA   2 

([k)  

/3

/6 1 tan

dx

x



 
  dk eku Kkr dhft,A 3 

(x) oØ   22 4x y x   dks bldh vuarLi'khZ ds 

ifjr% ?kqekus ls cus Bksl dk vk;ru Kkr dhft,A 5 

× × × × × 

 

 

 

 

 

 

 

 


