
 

D–4282/MTE–001 P. T. O. 

No. of Printed Pages : 8 MTE–001 

BACHELOR’S DEGREE 

PROGRAMME (BDP)  
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June, 2026 

(Elective Course : Mathematics) 

MTE-001 : CALCULUS 

Time : 2 Hours  Maximum Marks : 50 

Weightage : 70% 

Note : Question No. 1 is compulsory. Attempt 

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 suitable counter-example :10 

(i) The function f defined by : 

f(x) = x3 – 3x2 + 5x – 7 

 is always decreasing on R. 
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(ii) If f : R  R be defined by  
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(iii) The curve, 
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, has an 

asymptote parallel to the axis of y. 

(iv) 
1

2
3x dx


   

(v) The function f : R  R defined by  

f(x) = |5 – 2x| 

 is differentiable on the interval [1, 2]. 

2. (a) Evaluate : 5 

2( 2)( 9)

dx

x x 
  

 (b) By considering the function f given by 

f(x) = (x – 4) ln x on [1, 4] 

  show that the equation, x(1 + ln x) = 4 is 

satisfied by at least one value of x lying 

in ] 1, 4 [. 5 
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3. (a) Prove that for every x > 0, 5 
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 


 

 (b) Find 
dy

dx
, given that 

  y = x ln x + (tan–1 x)x 5 

4. Trace the curve : 10 

y2(x + 3) = x2(2 – x) 

 stating clearly all the properties used for 

tracing it. 

5. (a) Find the equations of the tangent and 

the normal to the curve : 4 

x = e–t sin t, y = e–t cos t 

  at  t = 0. 

 (b) Find the value of k if f defined below is 

continuous at x = 3 : 3 
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 (c) Use Simpson’s Rule with n = 6 to 

approximate the value of the integral  




3

20 1

dx

x
                            3 

6. (a) Given a function f, defined on R by : 3 




2
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( )
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  l = 1 and 
1

10
  ; find x, such that  

     | ( ) |x f x l  

 (b) Verify mean value theorem for f defined 

by :   3 

  3( ) 2 6,f x x x    on [0, 3] 

 (c) Evaluate :  4 

1 2 1

0
(1 ) ln(1 )x x dx   

7. (a) Find the volume of the solid generated 

by revolving the cardioid, r = 1 – cos  

about the initial line. 6 

 (b) Differentiate : 4 

  
 
 
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1

2
tan

1 1

x

x

 w.r.t. sin–1 x.  
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     MTE–001 

Lukrd mikf/k dk;ZØe (ch- Mh- ih-) 

l=kar ijh{kk  

twu] 2026 

(,sfPNd ikB~;Øe % xf.kr) 

,e-Vh-bZ-&001 % 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; ;k vlR; gSa \ 

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

nhft,A   10 

(i) f(x) = x3 – 3x2 + 5x – 7 }kjk ifjHkkf"kr Qyu f 

R ij ges'kk Îkleku gSA 
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 (ii) ;fn 
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 }kjk ifjHkkf"kr Qyu  

f : R  R gS] rks 

 2
( o( o )) ( )

1 3

x
f f f x

x

A 

(iii) oØ 
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3 2

y
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



 dh y v{k ds lekUrj ,d 

vuarLi'khZ gSA 

(iv) 
1

2
3x dx


   

(v) f(x) = |5 – 2x| }kjk ifjHkkf"kr Qyu  

f : R  R, varjky [1, 2] ij vodyuh; gSA 

2. (d) fuEufyf[kr gy dhft, % 5 

2( 2)( 9)

dx

x x 
  

 ([k) f(x) = (x – 4) ln x }kjk ifjHkkf"kr Qyu f] 

varjky [1, 4] ij yhft,A n'kkbZ, fd lehdj.k 

x(1 + ln x) = 4 varjky ] 1, 4 [ esa fLFkr 

de&ls&de x ds ,d eku }kjk larq"V gksrk gSA 5 
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3. (d) n'kkZb, fd izR;sd x > 0 ds fy, 5 
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x
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x

 


 

 ([k) 
dy

dx
 Kkr dhft,] tcfd  5

           y = x ln x + (tan–1 x)x A  

4. oØ y2(x + 3) = x2(2 – x) dk vkjs[k.k dhft,A 

vkjs[k.k esa iz;ksx fd, x, xq.k/keZ Hkh fyf[k,A 10 

5. (d) oØ  x = e–t sin t, y = e–t cos t dh t = 0  

ij Li'kZjs[kk vkSj vfHkyEc dk lehdj.k Kkr 

dhft,A  4 

 ([k) ;fn fuEufyf[kr f, x = 3 ij larr gS 3 
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  rks k dk eku Kkr dhft,A 

 (x) lekdy 



3

20 1

dx

x
 dk n = 6 ds lkFk flEIlu 

fu;e dk iz;ksx djds lfUudVu eku fudkfy,A 3 
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6. (d) eku yhft, 

2

2
( )

4

x
f x

x



 }kjk R ij ifjHkkf"kr 

Qyu f gS vkSj l = 1, 
1

10
   gSA og x Kkr 

dhft, fd      | ( ) |x f x l A 3 

 ([k) 
3( ) 2 6,f x x x    varjky [0, 3] ij 

ifjHkkf"kr Qyu f ds fy, e/;eku izes; lR;kfir 

dhft,A  3 

 (x) 
 

1 2 1

0
(1 ) ln(1 )x x dx  gy dhft,A 4 

7. (d) ân;kHk r = 1 – cos  dk izkjfEHkd js[kk ds lkis{k 

?kw.kZu ls tfur Bksl dk vk;ru fudkfy,A 6 

 ([k) 


 
 
   
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2
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x

 dk sin–1 x ds lkis{k 

vodyu dhft,A 4 

 

× × × × × 

 

 

 


