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MT-06 

December - Examination 2025 

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

MATHEMATICS 
NUMERICAL ANALYSIS & VECTOR CALCULUS  

Paper : MT-06 
 [Time: 3 Hours ]                   [Maximum Marks: 46]     
                                                                                           

 

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 6××××1====6 

 (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) Define factorial function.   

  Øexqf.kr Qyu dks ifjHkkf"kr dhft,A  

 (ii) Find the value of ∆3 (x2 
− 1) if h = 1.  

  ;fn h = 1 rc ∆3 (x2 
− 1) dk eku Kkr dhft,A  

 (iii) Define average operator μ.  

  vkSlr ladkjd μ dks ifjHkkf"kr dhft,A  

 (iv) Write Euler’s formula to solve differential equation  ��
�� = f(x, y).  

  vody lehdj.k ��
�� = f(x, y) dks gy djus ds fy, vk;yj dk lw= fyf[k,A  

 (v) If r⃗ = xı ̂+ yȷ̂+ zk� and r = |r⃗| then find the value of grad r.   

  ;fn r⃗ = xı ̂+ yȷ̂+ zk� o r = |r⃗| rc grad r dk eku Kkr dhft,A  

 (vi) State Gauss Divergence Theorem.   

  xkWl vilj.k izes; dk dFku fyf[k,A  
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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?kq¼y?kq¼y?kq¼y?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

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. Find the value of  
∆�

� sin(x + h) + ∆�  !" (� # $)
�  !" (� # $) .  

 ∆�

� sin(x + h) + ∆�  !" (� # $)
�  !" (� # $)  dk eku Kkr dhft,A  

3. Find y at x = 23 with the help of following data -  

 fuEufyf[kr vkdM+ksa dh lgk;rk ls x = 23 ij y dk eku Kkr dhft, &  

 x 10 20 30 40 50 60 70 80 

y=f(x) 1 8 27 64 125 216 343 512 
 

 

4. Find value of y at x = 35 by Stirling’s formula with the following data -  

 LVfyZax lw= }kjk fuEufyf[kr lkj.kh ls x = 35 ij y dk eku dhft, &  

 x 20 30 40 50 

f(x) 512 439 346 243 
 

 

5. Find f ' (1.1) and f '' (1.1) from following data -  

 fuEu vkdM+ksa ls f ' (1.1) o f '' (1.1) dk eku Kkr dhft, &  

 x 1.0 1.1 1.2 1.3 1.4 1.5 1.6 

y 7.989 8.403 8.781 9.129 9.451 9.750 10.031 
 

 

6. Find root of equation x3 
− 3x − 5 = 0 corrected to fourth decimal place by using                     

Newton−Raphson method. 

  

 U;wVu jsQlu fof/k }kjk lehdj.k x3 
− 3x − 5 = 0 dk okLrfod ewy pkj n’keyo LFkkuksa 

rd Kkr dhft,A 
 

7. Use iterative method to solve equation x = 0.21 sin (0.5 + x) by starting from                             

x = 0.12. 

  

 x= 0.12 ls izkjEHk dj iqujko`fÙk fof/k }kjk lehdj.k x = 0.21 sin (0.5 + x) dks gy dhft,A  

8. Prove that - 

∇& ' �
()* = 0 where r⃗ = xi, + yj, + zk� ⟹ r =r/ =0x2 + y2 + z2.  

  

 fl) dhft, fd & 

∇& ' �
()* = 0  tgka  r⃗ = xi, + yj, + zk� ⟹ r = r 2=0x2 + y2 + z2.   

 

9. Find line integral 3 F5⃗ . dr⃗ where F5⃗ = yi, � xj,
(x2 + y2)

 
C  and C is a square formed by lines                    

x = ±1, y = ±1. 

  

 js[kk lekdy 3 F5⃗ . dr⃗ dk eku Kkr dhft, tgka  F5⃗ = yi, � xj,
(x2 + y2)

 
C   rFkk C js[kkvksa x = ±1,                   

y = ±1 }kjk cuk oxZ gSA 
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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. (i) Profit of a firm is as following -  

  ,d QeZ dk ykHk fuEukuqlkj gS &  

 o"kZ (Year) 1998 2000 2002 2004 2006 

ykHk ¼yk[kksa esa½ Profit (in Lac) 80 86 96 104 114 
 

 

 

 Estimate the profit made in the year 2003 based on this data.   

 bu vkadM+ksa ls o"kZ 2003 esa gq, ykHk dk vuqeku yxkb,A  

 (ii) Prove that -  

  fl) dhft, &  

  ux = ux�1 + ∆ux�2 + ∆2ux�3+……...+ ∆nux�n   

11.  (i) Using Lagrange’s formula for inverse interpolation find value of x for f(x)=13.6.  

  izfrykse vUrosZ’ku ds yxzkat lw= ds iz;ksx }kjk fuEufyf[kr lkj.kh ls f(x)=13.6 ds 
 fy, x dk eku Kkr dhft,A 

 

 X 30 35 40 45 50 

f(x) 15.9 14.9 14.1 13.3 12.5 
 

 

 (ii) Find approximate value of 3  x>dx?
@?  by using Simpson’s one-third rule, given     

 h = 1. 

 

  flEilu ds ,d frgkbZ lw= dh lgk;rk ls 3  x>dx?
@?  ds lfUudV eku dh x.kuk 

 dhft,] fn;k x;k gS h = 1 

 

12. (i) Use Euler’s modified method find y at x = 0.1 by taking h = 0.05, given                             

 
��
�� = x& + y;  y(0) = 1. 

  

  vk;yj dh vkifjofrZr fof/k }kjk h = 0.05 ysrs gq;s x = 0.1 ij y dk eku Kkr dhft,] 

 tcfd fn;k gS fd ��
�� = x& + y;  y(0) = 1 

 

 
(ii) If 

�B5⃗
�C = c⃗ × a5⃗  and �F55⃗

�C = c⃗ × b5⃗  then prove that 
�
�C Ha5⃗ × b5⃗ I = c⃗ × (a5⃗ × b5⃗ ) 

 

  ;fn �B5⃗
�C = c⃗ × a5⃗  vkSj �F55⃗

�C = c⃗ × b5⃗  gks rks fl) dhft, fd �
�C Ha5⃗ × b5⃗ I = c⃗ × Ha5⃗ × b5⃗ I  

13. Verify Stoke’s theorem for vector point function F5⃗  = 3yi, � xzj, + yz2k� where S is 

paraboloid x2 
+ y2 = 4, z = 2 and C is its boundary.  

 

 lfn’k Qyu F5⃗  = 3yi, � xzj, + yz2k� ds fy, LVksd ds izes; dk lR;kiu dhft,] tgka  S, 

ijoy;t x2 
+ y2 = 4, z = 2 rFkk C bldh ifjlhek gSA  

 

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


