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MT-02 

June - Examination 2026 

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

MATHEMATICS 

Calculus and Differential Equations 

dyu ,oa vodyu lehdj.kdyu ,oa vodyu lehdj.kdyu ,oa vodyu lehdj.kdyu ,oa vodyu lehdj.k    
Paper : MT-02 

[Time: 3 Hours]                    [Maximum Marks: 70]    
                                                                                           

 

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

   instructions in each section. 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 izR;sd [k.M ds funsZ’kkuqlkj iz’uksa ds 
     mŸkj nhft,A bl iz’u&i= esa ukWu&izksxzkescy lkbafVfQd dSydqysVj ds mi;ksx dh vuqefr gSA    
 Section-A 7××××2====14 

 (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 2 marks. 

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

 ¼vfr¼vfr¼vfr¼vfr    y?kqy?kqy?kqy?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %&    lHkhlHkhlHkhlHkh 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 2222 vad dk gSA 

1. (i) Write Cauchy’s nth root test.  

  dkW’kh dk noka ewy ijh{k.k fyf[k,A   

 (ii) Define centre of curvature.   

  oØrk dsUnz dks ifjHkkf"kr dhft,A   

 (iii) Write formula for angle between radius vector and tangent.   

  /kzqokUrj js[kk rFkk Li’kZ js[kk ds e/; dks.k dk lw= fyf[k,A   

 
(iv) If  f�x, y� = x4 + y4

x2 � y2, then find the value of  x
∂f

∂x
 + y ∂f

∂y
 

 

 
 ;fn f�x, y� = x4 + y4

x2 � y2  gS] rks x
∂f

∂x
 + y ∂f

∂y
 dks Kkr dhft,A  

 

 (v) Define Gamma function.   

  xkek Qyu dks ifjHkkf"kr dhft,A   

 (vi) Solve :  ey
dy

dx
 = ex + x2  

  gy dhft, % ey
dy

dx
 = ex + x2  
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 Section-B 4××××7====28 

 (Short Answer Type Questions)  

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

   200 words. Each question carries 7 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha pkjfdUgha pkjfdUgha pkjfdUgha pkj iz’uksa ds mŸkj nhft,A vki vius izR;sd mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer 
   dhft,A izR;sd iz’u 7777 vad dk gSA 
 

2. 
 

 

 

 

 

3. Find pedal equation of parabola y2 = 4a(x + a).   

 ijoy; y2 = 4a(x + a) dk ifnd lehdj.k Kkr dhft,A  

4. Trace the curve : x = a(θ + sinθ), y = a(1 − cosθ)   

 oØ dk vuqjs[k.k dhft, : x = a(θ + sinθ), y = a(1 − cosθ)  

5. Show that the function f(x) = (3 − x)e2x − 4xex − x is neither maximum nor minimum 

at x = 0.  

 

 n’kkZb, fd Qyu f(x) = (3 − x)e2x − 4xex − x ds fy, x = 0 ij u rks mfPp"B gS uk gh 

fufEu"BA  

 

6. Find the area of loop of curve x = a sin 2t,  y = a sin t.    

 oØ x = a sin 2t,  y = a sin t ds ywi dk {ks=Qy Kkr dhft,A   

7. Evaluate the following integral by changing into polar co-ordinates -   

 ( )dxdye
y  x

00

22 +−

∞∞

   
 

 fuEu lekdy dks /kqzoh funsZ’kkadksa esa ifjofrZr dj eku Kkr dhft, &  

 ( )dxdye
y  x

00

22 +−

∞∞

  
 

 

8. 

 

  

 

 

 

 

9. Solve :  
dy

dx
= sin�x + y�+ cos(x + y)   

 gy dhft, % 
dy

dx
= sin�x + y� + cos(x + y)  
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 Section-C 2××××14====28 

 (Long Answer Type Questions)  

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

   500 words. Each question carries  14 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^llll^̂̂̂  

 ¼nh?kZ mŸkjh; iz’u½¼nh?kZ mŸkjh; iz’u½¼nh?kZ mŸkjh; iz’u½¼nh?kZ mŸkjh; iz’u½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha nksfdUgha nksfdUgha nksfdUgha nks iz’uksa ds mŸkj nhft,A vki vius izR;sd mŸkj dks vf/kdre 555500000000 'kCnksa esa ifjlhfer 
   dhft,A izR;sd iz’u 11114444 vad dk gSA 
10. State and prove Taylor’s Theorem with Cauchy’s form of remainder.  

 dkW’kh :i ds 'ks"k ds lkFk Vsyj izes; dk dFku nsdj fl) dhft,A  

11. (i) Find the height of a cone of maximum volume made in a sphere of radius r.   

  r f=T;k okys ,d xksys esa cuk, x, vf/kdre vk;ru ds 'kadq dh Å¡pkbZ Kkr dhft,A  

 (ii) Find asymptotes of the following curve -  

  4x3 − x2y − 4xy2 + y3 + 3x2 + 2xy − y2 − 7 = 0  

  fuEu oØ dh vuUr Lif’kZ;k¡ Kkr dhft, &  

  4x3 − x2y − 4xy2 + y3 + 3x2 + 2xy − y2 − 7 = 0  

12. Find the value of�
 

x2dx dy dz  where V is the region bounded by the planes 

 
 

�
 

x = 0, y = 0, z = 0 and x + y + z = a. 

 

 
eku Kkr dhft,�

 
x2dx dy dz

 

 

v
 tgk¡  {ks= V, ryksa x =  0, y = 0, z =  0 rFkk x + y + z  = a  

ls f?kjk gqvk gSA 
13. (i) Find the volume of solid surrounded by cylinders x2 + y2 = a2 and x2 + z2 = a2 

 in first octant. 

 

  csyuksa x2 + y2 = a2  rFkk x2 + z2 = a2  ls f?kjs gq, izFke v"Vka’kd esa Bksl dk vk;ru 

 Kkr dhft,A 

 

 (ii) Solve : (xy sin xy + cos xy) ydx + (xy sin xy − cos xy) xdy = 0. 

 gy dhft, % (xy sin xy + cos xy) ydx + (xy sin xy − cos xy) xdy = 0.  

 

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


