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MT-02 

December - Examination 2025 

B.A./B. Sc. (Part-I) Examination 

MATHEMATICS 
Calculus and Differential Equations 

Paper : MT-02 
 [Time: 3 Hours ]                   [Maximum Marks: 47]     
                                                                                           

 

Note :- The question paper is divided into three Sections A, B and C. Write answers as per the given 

   instructions. Use of non-programmable scientific calculator is allowed in this paper. 

funsZ’k funsZ’k funsZ’k funsZ’k %&%&%&%&    ;g iz’u&i= ^v*] ^c* vkSj ^l* rhu [k.Mksa esa foHkkftr gSA fn, x, funsZ’kksa ds vuqlkj mŸkj nhft,A 
   bl iz’u&i= esa ukWu&izksxzkescy lkbafVfQd dSydqysVj ds mi;ksx dh vuqefr gSA    

 

 Section-A 7××××1====7 

 (Very Short Answer Type Questions)  

Note :- Answer all questions. As per the nature of the question delimit your answer in one word, one 

   sentence or maximum up to 30 words. Each question carries 1 mark. 

 [k.M&^v^[k.M&^v^[k.M&^v^[k.M&^v^     

 ¼vfr¼vfr¼vfr¼vfr    y?kqmŸkjh; iz’uy?kqmŸkjh; iz’uy?kqmŸkjh; iz’uy?kqmŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& lHkh lHkh lHkh lHkh iz’uksa ds mŸkj nhft,A vki vius mŸkj dks iz’ukuqlkj ,d 'kCn] ,d okD; ;k vf/kdre                
   30303030  'kCnksa esa ifjlhfer dhft,A izR;sd iz’u 1111 vad dk gSA 

1. (i) Write logarithmic ratio test for convergence of series.    

  Jsf.k;ksa ds vfHklj.k ds fy, y?kqx.kdh; vuqikr ijh{k.k fyf[k,A  

 (ii) Write the nth term of the following series -  

  fuEu Js.kh dk noka in fyf[k, &  

    
�

�.�.� � �
�.�.� � �

�.�.� � ⋯   

 (iii) Find first order partial derivative with respect to y of the function u = eaxyz.  

  Qyu u = eaxyz ds y ds lkis{k izFke vkaf’kd vodyt Kkr dhft,A  

 (iv) Define circle of curvature.  

  oØrk òÙk dks ifjHkkf"kr dhft,A  

 (v) Define cusp.  

  mHk;kxz dks ifjHkkf"kr dhft,A  

 (vi) Define Gamma function.   

  xkek Qyu dks ifjHkkf"kr dhft,A  

 (vii) Evaluate -  

  eku Kkr dhft, & 
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 Section-B 4××××5====20 

 (Short Answer Type Questions)  

Note :- Answer any four questions. Each answer should not exceed 200 words. Each question 

   carries  5 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼y?kq mŸkjh; iz’u½¼y?kq mŸkjh; iz’u½¼y?kq mŸkjh; iz’u½¼y?kq mŸkjh; iz’u½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha pkjfdUgha pkjfdUgha pkjfdUgha pkj iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer dhft,A 
   izR;sd iz’u 5555 vad dk gSA 

2. Explain Convergence of the geometric series.   

 xq.kksÙkj Js.kh ds vfHklj.k dks le>kb,A  

3. Find pedal equation of ellipse 
	

 = 1 � 
����, (
 < 1).  

 nh?kZòÙk 	

 = 1 � 
����, (
 < 1) dk ifnd lehdj.k Kkr dhft,A   

4. The width of a long rectangular paper is 1 meter. One corner of it was folded enough 

to reach another core of the paper. Find the minimum length of this type of sewage. 

 

 ,d yEcs vk;rkdkj dkxt dh pkSM+kbZ 1 ehVj gSA blds ,d dksus dks bruk eksM+k x;k 

fd og dkxt ds dksj rd igaqp tk;sA vc bl izdkj cuus okys flyoV dh U;wure 

yEckbZ Kkr dhft,A 

 

5. Find asymptotes of following curve -  

 fuEu oØ ds vuUrLi’khZ Kkr dhft, & 

    x3 − 2y3 + xy (2x − y) + y (x − y) + 1 = 0  

 

6. Find envelope of family of straight lines y = mx + amp where m is parameter.    

 ljy js[kkvksa ds dqy y = mx + amp  dk vUokyksi Kkr dhft,] tcfd m izkpy gSA  

7. Find whole length of Cycloid x = a(θ − sinθ), y = a(1 − cosθ), (0 ≤ θ ≤ 2π).   

 pØt x = a(θ − sinθ), y = a(1 − cosθ), (0 ≤ θ ≤ 2π) dh lEiw.kZ yEckbZ Kkr dhft,A  

8. Integrate r sinθ over the area above the initial line of the cardioid r = a(1 + cosθ).   

 ân;kHk ¼dkfMZvkW;M½ r = a(1 + cosθ) ds izkjfEHkd js[kk ls Åij okys {ks= ij r sin θ dk 

lekdyu dhft,A 

 

9. Solve -   

 gy dhft, &   

     
��
�� = sin(x � y) � cos (x � y)   
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 Section-C 2××××10====20 

 (Long Answer Type Questions)  

Note :- Answer any two questions. You have to delimit your each answer maximum up to                         

   500 words. Each question carries  10 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^llll^̂̂̂  

 ¼nh?kZ¼nh?kZ¼nh?kZ¼nh?kZ    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha nksfdUgha nksfdUgha nksfdUgha nks iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 500500500500 'kCnksa esa ifjlhfer dhft,A 
   izR;sd iz’u 11110000 vad dk gSA 

10. Derive formula of radius of curvature at any point of curve in (i) Polar equation                       

(ii) Pedal equation.  

 

 oØ ds fdlh fcanq ij oØrk f=T;k ds lw= dks (i) /kqzoh; lehdj.k (ii) ifnd lehdj.k ds 

fy, O;qRiUu dhft,A 

 

11. (i) If u = log (x3 + y3 + z3 − 3xyz), then prove that -   

  ;fn u = log (x3 + y3 + z3 − 3xyz), rks fl) dhft, fd &  

     $ %
%� � %

%� � %
%&'

�
u = ) *

(� + � + &�,
  

 (ii) If u � �x� � y� � z��
.

,, then show that -  

  ;fn u � �x� � y� � z��
.

,  , rks iznf’kZr djks fd &  

     %,/

%�,
�

%,/

%�,
�

%,/

%&,
� n�n � 1��x� � y� � z��

.

,
0�  

12. (i) Trace the curve -  

  oØ dk vuqjs[k.k dhft, &  

     x3 
+ y3 = 3axy  

 (ii) Find the area of the region bounded by the curve y2(a − x) = x3 and its asymptote.   

  oØ y2(a − x) = x3 ,oa bldh vuUrLi’khZ ds }kjk f?kjs Hkkx dk {ks=Qy Kkr dhft,A  

13. (i) Find the volume of reel generated by revolving cycloid x = a(θ + sinθ),                            

 y = a(1 − cosθ) about tangent at vertex.  

 

  lkbDykWbM x = a(θ + sinθ), y = a(1 − cosθ) dks 'kh"kZ ij Li’kZ js[kk ds lkis{k ?kqekus 

 ls cuh jhy dk vk;ru Kkr dhft,A 

 

 (ii) Prove that -  

  fl) dhft, fd &  

 

      

 

----------------------------- 


