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MPH-02 

June - Examination 2026 

M.Sc. (Previous) Examination 

PHYSICS 

Mathematical Physics and Numerical Analysis 

xf.krh; HkkSfrdh ,oa lkaf[;dh fo’ys"k.kxf.krh; HkkSfrdh ,oa lkaf[;dh fo’ys"k.kxf.krh; HkkSfrdh ,oa lkaf[;dh fo’ys"k.kxf.krh; HkkSfrdh ,oa lkaf[;dh fo’ys"k.k    
Paper : MPH-02 

[Time: 3 Hours]                    [Maximum Marks: 80]    
                                                                                           

 

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

   instructions in each section. In case of any discrepancy, the English version will be final for 

   all purposes. You are Allowed to use a non-programmable calculator, however sharing 

   of  calculators is not allowed.  

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 fdlh Hkh folaxfr dh fLFkfr esa vaxzsth :i gh vafre ekuk tk;sxkA vkidksvkidksvkidksvkidks    fcuk fcuk fcuk fcuk 
            izksxzkfeax okys dsydqysVj ds mi;ksx dh vuqefr gS] ijUrq dsydqysVj ds gLrkarj.k dh vuqefr izksxzkfeax okys dsydqysVj ds mi;ksx dh vuqefr gS] ijUrq dsydqysVj ds gLrkarj.k dh vuqefr izksxzkfeax okys dsydqysVj ds mi;ksx dh vuqefr gS] ijUrq dsydqysVj ds gLrkarj.k dh vuqefr izksxzkfeax okys dsydqysVj ds mi;ksx dh vuqefr gS] ijUrq dsydqysVj ds gLrkarj.k dh vuqefr 
            ugha gSAugha gSAugha gSAugha gSA    
 Section-A 8××××2====16 
 (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^     
 ¼vfr y?kq mŸkjh; iz’u½¼vfr y?kq mŸkjh; iz’u½¼vfr y?kq mŸkjh; iz’u½¼vfr y?kq mŸkjh; iz’u½     

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) In the Fourier series corresponding to given function   

  f(x) = x3 +  5x + tan 3x, out of sine terms and cosine terms, which terms are 

present? 

 

  fn, x, Qyu ds laxr Qksfjvj Js.kh ds fy, sine inksa o cosine inksa eas ls dkSuls 
in mifLFkr gkssaxs\  

 

  f(x) = x3 +  5x + tan 3x  

 (ii) For the gamma function, find the value of the following -   
  xkek Qyu ds fy,] fuEu dk eku Kkr dfj, &   

    
�� �	.�

��.�  
 

 (iii) Bessel function of the first kind of order n = 0 represented as -  

 
 J0(x) = 1 + ax2 + bx4 – 

�

�	���������� + .......  

  Write the values of a and b.  
  dksfV n = 0 izFke izdkj dk csly Qyu fuEu gS &   

 
 J0(x) = 1 + ax2 + bx4 – 

�

�	���������� + ........  

  a rFkk b ds eku fyf[k,A   
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 (iv) For square matrices A, B and C, for the trace 
 trace(ABC) = trace(CXY) 
 What do represent X and Y here?  

 

  oxkZdkj esfVªDl A, B rFkk C ds fy, Vªsl  
 trace(ABC) = trace(CXY) 
 X rFkk Y D;k iznf’kZr djrs gSa\ 

 

 (v) Assuming that the Fourier series corresponding to f(x) converges uniformly to 
f(x) in (&L, L), then Parseval’s identity 

 

  ;g ekfu, fd f(x) ds laxr Qksfjvj Js.kh ,d leku :i ls f(x) dks (&L, L) esa 
vfHklkfjr gksrh gS] rks ikjlsoy loZlfedk fuEu gS &  

 

 
 { } ( )

∞

− =
++=

1n

2
n

2
n

2
0

ba  
a

2
dx)x(f

L

L
D

2    
 

  What does D represents here? 
 ;gk¡ D D;k iznf’kZr djrk gS\ 

 

 (vi) Cylindrical coordinates are (r, θ, z) and spherical coordinates are (r, θ, φ). 
Write the volume element dV in cylindrical coordinates and spherical 
coordinates.  

 

  csyukdkj funsZ’kkad (r, θ, z) rFkk xksyh; funsZ’kkad (r, θ, φ) gSaA csyukdkj funsZ’kkad 
rFkk xksyh; funsZ’kkad esa vk;ru vo;o dV dks fyf[k,A   

 

 (vii) Consider the complex function z = x + iy. Write the simplified form of 

equation |z – 1| = 2 in terms of x and y. What types of this path is represented 
by this equation?  

 

  lfEeJ Qyu z = x + iy dks yhft,A lehdj.k |z – 1| = 2 dks ljyhÑr :i esa 
x rFkk y ds inksa esa fyf[k, rFkk bl lehdj.k }kjk fdl izdkj dk ;g iFk iznf’kZr 
gksrk gS\ 

 

 (viii) Find the Laplace transform of the following -   

  fuEu dk ykIykl :ikarj Kkr dhft, &   

 
 

���� � ����
� � �  

 

 Section-B 4××××8====32 
 (Short Answer Type Questions)  

Note :- Answer any four questions. You have to delimit your each answer maximum up to                            
   200 words. Each question carries 8 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 izR;sd mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer 
   dhft,A izR;sd iz’u 8888 vad dk gSA 

2. Consider the complex number z = –1 – i. Write this number in polar form. Also 
show 

 

 this number in Argand diagram (xy-complex plane).  
 lfEeJ Qyu z = –1 – i dks yhft,A bls /kqzoh; :i esa fyf[k,A bl la[;k dks vxsZan 

fp= ¼xy - lfEeJ ry½ esa fpf=r dfj,A  
 

3. Find the divergence of following function F�⃗  = C��⃗  r using spherical coordinates.    

Here C��⃗   is constant vector.  

 

 xksyh; funsZ’kkad dk mi;ksx djrs gq, Qyu F�⃗  = C��⃗  r dk vilj.k Kkr dhft,A           

;gk¡ C��⃗  ,d vpj lfn’k gSA 
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4. Evaluate dxyI 2
1

0
π=  by dividing the range into four equal parts using 1/3 

Simpson’s Rule. Here 

 

 

lekdy dxyI 2
1

0
π= dk eku ijkl dks pkj cjkcj Hkkxksa esaa ck¡Vrs gq, 1/3 flEilu fu;e 

ls Kkr djksA ;gk¡ 

 

 x 0.0 0.25 0.5 0.75 1.0 

y2  1.0 0.9793 0.9195 0.8261 0.7081 
 

 

5. Find the Fourier transform of the Slit function f(x) defined as -   

 fLyV Qyu f(x) dk Qqfjvj :ikarj Kkr djks &   

 f�x� =  !
" ; |x| ≤ ε
0 ; |x| > ε  

 

 Also determine the limit of this transform as lim"→-. 
bl :ikarj dh lhek lim"→-  ds fy, Kkr djksA 

 

6. Find the coefficient Ak where k = 1, 2, 3,......   

 xq.kkad Ak Kkr dfj, tgk¡ k = 1, 2, 3,.........  

 
)x(HA kk

3

0k
x =

∞

=
 

 

 Hk(x) is Hermite polynomial 
;gk¡ Hk(x) gfeZV cgqin gSA  

 

7. 
Solve ./ � 0

/0 1 p + .0 � �
0� 1 q = .� � /

�/ 1 
  

 Here symbols have usual meaning in Partial Differential Equation.   

 ./ � 0
/0 1 p + .0 � �

0� 1 q = .� � /
�/ 1 gy djsaA   

 ;gk¡ vkaf’kd vody lehdj.k esa izrhdksa ds lkekU; izpfyr vFkZ gSA  

8. 
Evaluate the integral ( ) dzz*

2

C
 where Z* =  x – iy  

  

 Here C is a straight line joining the points z = 0 and z = 1 + 2i.  

 fuEu lekdy ( ) dzz*
2

C
  dks Kkr dfj, tgk¡ z* =  x – iy ;gk¡ fcUnqvksa z  = 0 rFkk 

z = 1 + 2i dks tksM+us okyh ljy js[kk C gSA  

 

 

9. If matrix A= 4      1 √2

−√2 −1
7 , then find the matrix f(A) = 3 – 2A2 – A3 – 5A4 + A6. 

  

 
;fn esfVªDl A= 4      1 √2

−√2 −1
7 gS] rks esfVªDl f(A) = 3 – 2A2 – A3 – 5A4 + A6 Kkr 

dfj,A  
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 Section-C 2××××16====32 

 (Long Answer Type Questions)  

Note :- Answer any two questions. You have to delimit your each answer maximum up to                            
   500 words. Each question carries  16 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 11116666 vad dk gSA 

10. (A) Find the eigenvalues and eigenvectors of matrix -  

  esfVªDl ds vkbxsu eku rFkk vkbxsu lfn’k Kkr dfj, &  

 
   A= 80 −1

2    3
9   

 (B) Check that whether following function is irrotational or not?   

  ;g tk¡p dfj, fd Qyu v?kw.khZ gS vFkok ugha\  

  A��⃗  = �y sin z − sin x�i: + �x sin z + 2yz�j ̂+ �xy cos z  + y2�k<  

11. (A) Solve 2 – ex = 0 by Newton Raphson method.   

  U;wVu js¶lu fof/k }kjk 2 – ex = 0 gy dfj,A  

 (B) Find the Fourier series of the following resulting periodic function of period 2π.   

  fuEu ifj.kkeh vko`fÙk Qyu ftldk vkorZ 2π gSAbl Qyu ds fy, Qqfjvj Js.kh 
 Kkr dfj, &  

 

 
 f�x� = =0 if −π < x < 0

1 if     0 < x < π   

12. (A) Using Newton’s divided difference method, then find f(x) as a polynomial in x 
 for the given table - 

 

  U;wVu dhs foHkkftr varj fof/k dk mi;ksx djrs gq, nh xbZ Vscy ds fy, cgqin f(x) 
 dk eku x ds inksa  esa Kkr dhft,A 

 

  x  f(x) 
–1       3  
  0   –6  
  3     39 
  6   822 
  7 1611 

 

 

 (B) Find the residue at z = − !
	 for function f�z� = z

�2z + 1�(5 � z)
 

 

 
 Also find the residue at z = i for function 

sin z

?1 � z4@. 
 

  z = − !
	 ij lfEeJ Qyu f�z� = z

�2z + 1�(5 � z)
 dk jsssflM~;w Kkr dfj,A  

 
 z = i ij lfEeJ Qyu 

sin z

?1 � z4@ dk Hkh jsssflM~;w Kkr dfj,A   

13. (A) Using beta and gamma functions evaluate the following -  

  chVk o xkek Qyu dk mi;ksx djrs gq, fuEu Kkr dfj, &  

 

  dx
x2

x2
2

0 −
  

 

  Here you can assume x = 2ν.  

  ;gk¡ vki x = 2ν eku ldrs gSaA  

 (B) Check that whether complex function f = (x + iy)3 is analytic or not?  

  ;g tk¡p dfj, fd lfEeJ Qyu f = (x + iy)3 vusfyfVd gS vFkok ugha\  

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


