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MT-06 

June - Examination 2026 

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

MATHEMATICS 

Numerical Analysis and Vector Calculus 

l a[;kRed  fo’y s"k.k ,o a lfn’k  dy ul a[;kRed  fo’y s"k.k ,o a lfn’k  dy ul a[;kRed  fo’y s"k.k ,o a lfn’k  dy ul a[;kRed  fo’y s"k.k ,o a lfn’k  dy u     
Paper : MT-06 

[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. 

fu n sZ’k fu n sZ’k fu n sZ’k fu n sZ’k % &% &% &% &     ;g iz’u & i= ^v*] ^c* vkSj ^l* r hu  [k.M ksa esa foHkk ft r  gSA izR;sd  [k.M  ds fu n sZ’kku q lkj  iz’u ksa d s 
     mŸ kj  n hft ,A bl iz’u& i= esa u kWu & iz ksxkescy lk bafV fQd  dSyd qysV j  ds mi;ksx d h vu qefr  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 ^      

 ¼v fr¼v fr¼v fr¼v fr     y?kqy?kqy?kqy?kq     mŸ kj h; iz’umŸ kj h; iz’umŸ kj h; iz’umŸ kj h; iz’u ½½½½      

fu n sZ’kfu n sZ’kfu n sZ’kfu n sZ’k  %&     lHkhlHkhlHkhlHkh  iz’u ksa d s mŸ kj  n hft,A vki viu s mŸ kj  d ks iz’u ku qlkj  ,d  'kCn ] ,d  okD; ;k vf/kd r e  

   3 03 03 03 0   'kCn ksa esa ifj lhfer  d hft ,A izR;sd  iz’u  2222  vad  d k gSA 

1. (i) Write the linearity property of forward difference operator.    

  vxz kUrj  lad kj d  d s j Sf[kdr k xq.k/keZ d ks fyf[k,A   

 (ii) Prove that -  

  fl) d hft , &  

    (∆ − ∇) ≡ ∆∇.  

 (iii) Define Simpson’s one third rule.    

  flEilu  d s ,d  fr gkbZ fu;e d ks ifj Hkkf" kr  d hft ;sA  

 (iv) Write Newton-Raphson formula to find out the roots of an equation.  

  lehdj .k d s ewy K kr  d ju s gsr q U;wV u &j ssQlu  lw= d ks fyf[k,A   

 (v) Write the formula of Euler’s method.   

  ;wyj  fof/k d k lw= fyf[k, A   

 (vi) State Gauss-Divergence theorem.   

  xkWl& vilj .k izes; d k dFku  d hft ;sA   

 (vii) Define vector integration.   

  lfn ’k lekd yu  d ks ifj Hkkf" kr  d hft,A   
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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 mŸ kj h; iz’u¼y? kq mŸ kj h; iz’u¼y? kq mŸ kj h; iz’u¼y? kq mŸ kj h; iz’u ½½½½      

fu n sZ’kfu n sZ’kfu n sZ’kfu n sZ’k  %& fd Ugha pkjfd Ugha pkjfd Ugha pkjfd Ugha pkj  iz’u ksa d s mŸ kj  n hft ,A vki vius izR;sd  mŸ kj  d ks vf/kd r e 2 0 02 0 02 0 02 0 0  'kCn ksa esa ifj lhfer 

   d hft ,A izR;sd  iz’u  7777  vad  d k gSA 

2. Prove that :   (I + ∆) (I − ∇) ≡ I  

 fl) d hft , &    (I + ∆) (I − ∇) ≡ I  

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

 fu Eu fyf[kr  vkadM +kas d h lgk;r k ls x = 23 ij  y d k eku  K kr  d hft ;s &   

 X  10 20 30 40 50 60 70 80 

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

 

4. Find y at x = 35 using Stirling’s formula from given table -   

 LV fyaZx lw= } kj k fu Eu fyf[kr  lkj .kh ls x = 35 ij  y d k eku  K kr  d hft , &    

 x  20 30 40 50 

y = f(x) 512 439 346 243 
 

 

5. Find the value of the following correct to four decimal places -  

    � xxdx.
1

0
   

 fu Eu fyf[kr  lekd y d k eku  Pkkj  n ’keyo rd  K kr  d hft , &    

   � xxdx.
1

0
   

6. Find the real roots of the equation x3 − 2x − 5 = 0 using false position method.   

 feF;k fLFk fr  fof/k } kj k x3 − 2x − 5 = 0 d k okLr fod ewy K kr  d hft ,A   

7. Find Curl F�⃗  at (1, 1, −1), if F�⃗  = x2 yi − 2xzj + 2yzk   

 Curl F�⃗  d k eku  (1, 1, −1) ij  K kr  d hft ,] ;fn  F�⃗  = x2 yi − 2xzj + 2yzk  

8. Find the integral ∬ �y�z�i
  + z�x�j
  +  x�y�k��. n� dS �    

 where S, xy is the part of the sphere x2 + y2 + z2 = 1.  

 lekd y ∬ �y�z�i
  +  z�x�j
  +  x�y�k��. n� dS � d k eku  K kr  d hft , t gk¡ S, xy ler y 

ij  xksys x2 + y2 + z2 = 1 d k Hkkx gSA  

 

9. Using Green’s theorem, evaluate � �x2 + y2�dx + 2xydy,
 

C
 where C is the 

boundary of rectangle x = 0, x = a, y = 0, y = b. 

  

 xz hu  izes; d h lgk;r k ls] � �x2 + y2�dx + 2xydy
 

C
 d k eku  K kr  d hft ,] t gk¡ C, 

vk;r  x = 0, x = a, y = 0, y = b d h ifj lhek gSA  
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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 ^̂̂̂  

 ¼n h?kZ mŸ kj h; iz’u¼n h?kZ mŸ kj h; iz’u¼n h?kZ mŸ kj h; iz’u¼n h?kZ mŸ kj h; iz’u ½½½½      

fu n sZ’kfu n sZ’kfu n sZ’kfu n sZ’k  %& fd Ugha fd Ugha fd Ugha fd Ugha n ksn ksn ksn ks iz’u ksa d s mŸ kj  n hft ,A vki viu s izR;sd mŸ kj  d ks vf/kd r e 5555 0 00 00 00 0  'kCn ksa esa ifj lhfer 

   d hft ,A izR;sd  iz’u  1111 4444  vad  d k gSA 

10. (i) Prove that -  

  fl) d hft , &  

      x��n� = 1

(x + nh)
(n)  

 

 (ii) Prove that values of divided differences are independent of order of values of 

 variable.  

 

  fl) d hft ;s fd  foHkkft r  var j  ds eku  pj  d s eku ksa d s Ø e ls Lor a= gksr s gSa A   

11. (a) Use Lagrange’s formula for inverse interpolation to find a root of equation                             

 f(x) = 0, given f(30) = −30, f(34) = −13, f(38) = 3, f(42) = 18. 

  

  lehdj .k f(x) = 0 d k ,d ewy K kr  d ju s d s fy, izfr ykse vUr osZ’ku  ds yxz kat  lw= 

 d k iz;ksx d hft , t cfd  fn ;k gqvk gS % 

 f(30) = −30, f(34) = −13, f(38) = 3, f(42) = 18 

 

 
(b) Find approximate value of � x4dx

3

�3
 by using Simpson’s one-third rule, given             

 h = 1.  

 

  flEilu  ds ,d & fr gkbZ lw= d h lgk;r k ls � x4dx
3

�3
 d s lfUu dV  eku  d h x.ku k 

 d hft ,A fn ;k x;k gS] h = 1 

 

12. Prove that :  � ϕdr = � �n� × ∇ϕ� 

s

 

c
ds  

 fl) d hft , %  � ϕdr = � �n� × ∇ϕ� 

s

 

c
ds  

13. Verify Stokes’ theorem for vector point function F�⃗  = 3yi
 − xzj
 + yz2k�   

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

 lfn ’k Qyu  F�⃗  = 3yi
 − xzj
 + yz2k�  d ss fy, LV ks d  d h izes; d k lR;kiu  dhft ,] t gk¡ 

S ij oy;t  x2 + y2 = 4, z = 2 r Fkk C bld h ifj lhek gSA  

 

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


