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BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2021 

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.  

Which of the following statements are true ? Give a 

short proof or a counter example in support of your 

answers :    2 each 

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

( ) 2 3f x x= −  and ( ) 3 2,g x x= −  then 

( ) ( ) = −o 2 2f g . 
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(ii) The tangent to the curve 2 2 3x y x+ =  at 

the point (3, 0) is parallel to the x-axis. 

(iii) ( )π
⎡ ⎤

= −⎢ ⎥
⎢ ⎥⎣ ⎦
∫ 3 2 3

4

1cot cot 2xd t dt x
dx x  

 

(iv) 
2

21

2 3lim
53 2x

x x
x x→−

− −
=

+ −
  

(v) The function f, defined on R by : 

 ( ) ( )= − + +3 21 6 13 5
3

f x x x x ,  

is increasing in every interval of R. 

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

function f, given by : 2 

( ) 3
xf x

x
=

−
  

(b) Evaluate : 4 

2
2

0
cos

cos sin
x dx

x x

π

+∫ . 

(c) Find the volume of the solid obtained by 

revolving the curve 2 23 4 12x y+ = , about 

the axis of x. 4 
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3. Trace the curve : 

( ) ( )2 22 1y x x x+ = − , 

clearly stating all the properties used for 
tracing it.  10 

4. (a) Using the trapezoidal rule, evaluate 
15

25
,

3
dx

x −∫  dividing the interval, [5, 15] 

into five equal intervals. 4 

(b) For which values of k, is the function  

f, defined by : 

         ( )
( ) ( )⎧ − − +

≠⎪= ⎨
⎪ =⎩

sin 2 sin 2
, 0

cos 2 , 0

x x
xf x x

k x
  

continuous at 0x =  ? Justify your answer. 

2 

(c) If :  

−= 1tanm xy e , 

 find an equation relating the derivatives 

1,n ny y +  and 2ny +  of y. 4 
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5. (a) Find the area of the loop of the curve : 4 

 + − =3 3 6 0x y xy . 

(b) Let : 

:f  R \ {3} →R  

 be a function defined by 

 ( ) − −
=

−

22 5 3
3

x xf x
x

.  

 Find a 0δ >  such that ( ) 7f x − 1
50

<  for 

0 3x< − < δ . Hence, find ( )
3

lim
x

f x
→

. 4 

(c) Differentiate : 2 

           − +⎛ ⎞
⎜ ⎟−⎝ ⎠

1 cos sintan
cos sin

x x
x x

 w. r. t. 
4
x . 

6. (a) Prove that sinx x≥  for all 0, 2x ∈ π⎡ ⎤⎣ ⎦. 4 

(b) Find the derivative of : 

( ) ( )tan sincot cosx xx x+   

with respect to x. 3 
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(c) Evaluate : 3 

( ) ( )21 4
dx

x x− +∫   

7. (a) If : 

( )I cot 1n
n x dx n= >∫ ,  

then show that : 

( ) ( ) −
−− + = − 1

21 I I cotn
n nn x .  

Hence, find ∫ 3cot x dx . 5 

(b) Find the approximate value of (0.999) 5/ 2 , 

taking the first three terms of Maclaurin’s 

series for ( )5/21 x− . 5 
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Lukrd mikf/ dk;ZØe (ch-Mh-ih-) 

l=kkar ijh{kk 

twu] 2021 

,e-Vh-bZ--01 % dSydqyl 

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

uksV % (i) iz- la- 1 vfuok;Z gSA 

 (ii) iz'u la[;k 2 ls 7 rd dksbZ pkj iz'u 

dhft,A  

 (iii) dSydqysVjksa dk iz;ksx djus dh vuqefr ugha 

gSA  

1- fuEufyf[kr dFkuksa esa ls dkSu&ls dFku lR; gSa \  

vius mÙkj ds i{k esa ,d laf{kIr miifÙk ;k izfr 

mnkgj.k nhft, % izR;sd 2 

(i)  ;fn iQyu f  vkSj ,g R ij 

( ) 2 3f x x= −  vkSj ( ) 3 2g x x= −  }kjk 

ifjHkkf"kr gSa] rks ( ) ( ) = −o 2 2f g A 
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(ii)  fcUnq ( )3, 0  ij oØ 2 2 3x y x+ =  dh Li'kZ 

js[kk -x v{k ds lekarj gSA 

(iii)  ( )π
⎡ ⎤

= −⎢ ⎥
⎢ ⎥⎣ ⎦
∫ 3 2 3

4

1cot cot 2xd t dt x
dx x

 

(iv)  
2

21

2 3lim
53 2x

x x
x x→−

− −
=

+ −
 

(v)  R ij %  

                
( ) ( )3 21 6 13 5

3
f x x x x= − + +

 

  }kjk ifjHkkf"kr iQyu ,f  R ds izR;sd varjky 

esa o/Zeku gSA 

2- (d)  ( ) 3
xf x

x
=

−
 }kjk ifjHkkf"kr iQyu f  dk 

vf/dre laHkkfor izkUr Kkr dhft,A 2 

([k)  
2

2
0

cos
cos sin

x dx
x x

π

+∫  dk eku Kkr dhft,A 4 
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(x)  oØ % 

2 23 4 12x y+ =   

  dk -x v{k ds lkis{k ?kw.kZu ls cus Bksl dk 

vk;ru Kkr dhft,A 4 

3- oØ % 

( ) ( )2 22 1y x x x+ = −   

 dk vkjs[k.k dhft, vkSj vkjs[k.k esa iz;ksx dh fd;s 

x;s xq.k/eks± dks fyf[k,A 10 

4- (d)  leyach fu;e dk iz;ksx djds] varjky 

5,15⎡ ⎤⎣ ⎦ dks ik¡p cjkcj varjkyksa esa foHkkftr 

djrs gq, % 

 

15
25 3
dx

x −∫
  

   Kkr dhft,A 4 
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([k)  k  ds fdu ekuksa ds fy,  

               ( )
( ) ( )⎧ − − +

≠⎪= ⎨
⎪ =⎩

sin 2 sin 2
, 0

cos 2 , 0

x x
xf x x

k x
 

 }kjk ifjHkkf"kr iQyu =, 0f x  ij lrr~ gSA 

vius mÙkj dk Li"Vhdj.k nhft,A 2 

(x)  ;fn 1tanm xy e −=  gS] rks y  ds vodytksa 

1,n ny y +  vkSj 2ny +  ds chp laca/ LFkkfir 

djus okyh lehdj.k Kkr dhft,A 4 

5- (d)  oØ % 

3 3 6 0x y xy+ − =   

   ds ik'k dk {ks=kiQy Kkr dhft,A 4 

([k)  ( )
22 5 3

3
x xf x

x
− −

=
−

 }kjk ifjHkkf"kr iQyu 

:f  R { }\ 3 →  R yhft,A 0δ >  Kkr 
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dhft, fd 0 3x< − < δ  ds fy, 

( ) 17
50

f x − <  gSA bl izdkj 
3

lim
x→

 ( )f x  

Kkr dhft,A 4 

(x)  1 cos sintan
cos sin

x x
x x

− +⎛ ⎞
⎜ ⎟−⎝ ⎠

 dk 
4
x  ds lkis{k 

vodyu dhft,A 2 

6- (d)  lHkh 0, 2x ∈ π⎡ ⎤⎣ ⎦ ds fy, fl¼ dhft, fd 

sinx x≥ A 4 

([k)  ( ) ( )tan sincot cosx xx x+  dk x  ds lkis{k 

vodyu dhft,A 3 

(x)  
( ) ( )21 4

dx
x x− +∫  dk eku Kkr dhft,A 3 

7- (d)  ;fn % 

( )I cot 1n
n x dx n= >∫   
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   gS] rks n'kkZb, fd  

( ) ( ) 1
21 I I cotn

n nn x−
−− + = −   

   gSA bl izdkj 3cot x dx∫  Kkr dhft,A 5 

([k)  ( )5/21 x−  ds eSDykWfju Js.kh izlkj.k ds igys 

rhu inksa }kjk (0.999)5/2 dk lfUudVu eku 

Kkr dhft,A 5 

 

 

 

 

 

 

MTE–01  4,920 


