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MPH-02 

December - Examination 2025 

M.Sc. (Previous) Examination 

PHYSICS 

Mathematical Physics & 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 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 fn, x, funsZ’kksa ds vuqlkj mŸkj nhft,A 

   fdlh Hkh folaxfr dh fLFkfr esa vaxzsth :i gh vafre ekuk tk;sxkA vkidks fcuk izksxzkfeax okys vkidks fcuk izksxzkfeax okys vkidks fcuk izksxzkfeax okys vkidks fcuk izksxzkfeax okys 

            dsYdsYdsYdsYdqysVj ddqysVj ddqysVj ddqysVj ds mi;ksx dh vuqefr gS] ijUrq dsYdqs mi;ksx dh vuqefr gS] ijUrq dsYdqs mi;ksx dh vuqefr gS] ijUrq dsYdqs mi;ksx dh vuqefr gS] ijUrq dsYdqysVj ds gLrkarj.k dh vuqefr ugha gSAysVj ds gLrkarj.k dh vuqefr ugha gSAysVj ds gLrkarj.k dh vuqefr ugha gSAysVj ds gLrkarj.k dh vuqefr ugha gSA    

 

 Section-A 8××××2====16 

 (Very Short Answer Type Questions)  

Note :- Answer all the 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) What is the order of pole at z = 3 for given function 4(z – 3)–4 ?  

  Qyu 4(z – 3)–4  ds fy, z = 3 ij /kzqo dh dksfV D;k gksxh\  

 (ii) Consider the complex function z in polar form. Here z = x + iy, then  

 logez = loger + bφ. What does b represent? 

 

  lfEeJ Qyu z dks /kzqoh; :i ls yhft,A ;gk¡ z = x + iy, rc  

 logez = loger + bφ gS] rks b D;k iznf’kZr djrk gS\ 
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 (iii) If matrix is N = �6 −123 −6 	, identify the name of matrix N2.  

  ;fn eSfVªDl N = �6 −123 −6 	 gS] rks eSfVªDl N2  ds uke dh igpku dfj,A   

 (iv) Find the unit vectors normal to the surface z + 2xy = 9 at the point (1, –1, 1).  

  lrg z + 2xy = 9 ds yEcor bdkbZ lfn’kksa dks fcanq (1, –1, 1) ij Kkr dhft,A   

 (v) Find the Laplace transform of following -  

 
 


�√
  
 

  fuEu dk ykIykl :ikUrj Kkr dhft, & 

  

�√
  

 

 (vi) Represent the following complex number on graph - 

 6[cos240° + i sin 240°] 

 

  fuEu lfEeJ la[;k dks xzkQ esa iznf’kZr dfj, & 

 6[cos240° + i sin 240°] 

 

 (vii) 
� � ����� 
 ��� �� � �� has a pole of order 2 at z = a, also a simple pole at z = b.  

  Write the values of a and b.  

  Qyu 
� � ����� 
 ��� �� � �� ds z = a ij 2 /kzqo dksfV dk gS o z = b ij lk/kkj.k /kqzo 

gS] rks a rFkk b ds eku fyf[k,A  

 

 
(viii) dr = ���⃗ .  ���⃗�  Here r⃗ is a position vector. What does A��⃗  represent?  

 

 
 ;fn dr = ���⃗ .  ���⃗�  ;gk¡ fLFkfr lfn’k r⃗ gSA ;gk¡ A��⃗  D;k iznf’kZr djrk gS\ 
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 Section-B 4××××8====32 

 (Short Answer Type Questions)  

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

   carries  8 marks. 

 [k.M&^c^[k.M&^c^[k.M&^c^[k.M&^c^  

 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 8888 vad dk gSA 

 
2. Evaluate  ++

+

C
2

dz
5z2z

4z
   where C is the circle |(z + 1)| = 1. 

 

 

lekdy  ++

+

C
2

dz
5z2z

4z
   dks Kkr djksA tgk¡ C o`Ùk |(z + 1)| = 1 gSA 

 

3. Find the Fourier Cosine transform of -  

 

f�x� =
⎩⎪⎨
⎪⎧ x       for 0 < x < 121 − x for 12 < x < 10        for x > 1        

 

 

 Qksfj,j dksT;k :ikUrj Kkr djks ;fn & 

 f�x� = ( x       for 0 < x < �)1 − x for �) < x < 10        for x > 1         
 

 

4. 2 + 2x + 
�) x2 = aP0(x) + bP1(x) + cP2(x)  

 Here Pn(x) is Legendre polynomial. Find the values of a, b, c.  

 ;fn 2 + 2x + 
�) x2 = aP0(x) + bP1(x) + cP2(x)  

 ;gk¡ Pn(x) fytsanzs cgqin gSA a, b, c ds eku Kkr dhft,A  
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5. Construct an analytic function – 

f(z) = u (x, y) + iv(x, y), where v(x, y) = 6xy –5x + 3  

Express the result as a function of z. 

 

 fuEu Qyu dks ,usfyfVd Qyu ds :i esa cukb, & 

f(z) = u(x, y) + iv(x, y), tgk¡ v(x, y) = 6xy – 5x + 3  

ifj.kke dks Qyu z ds :i esa O;ä dfj,A 

 

6. Using Newton Raphson method, find �12�*+ 
 

 U;wVu js¶lu lw= dk mi;ksx djrs gq, �12�*+ dk eku Kkr djksA   

7. Expand f(x) = x,  0 < x < 2 in half range Fourier sine series.   

 Qyu f(x) = x,  0 < x < 2 dks v/kZ ijkl Qqfjvj sine Js.kh esa foLrkj dfj,A   

8. Find the Fourier transform of the slit function f(x) defined as -   

 f�x� = ,�- ; |x| ≤ ε0 ; |x| > ε  
 

 Also determine the limit of this transform as lim-→6    

 fLyV Qyu f(x) dk Qqfj;j :ikarj Kkr djks &   

 f�x� = ,�- ; |x| ≤ ε0 ; |x| > ε  
 

 bl :ikarj dh lhek lim-→6  ds fy, Kkr djksA   

 

9. Evaluate I = π 
1

0

2dxy by dividing the range into four equal parts using 
�� Simpson’s 

rule. Here  

x 0.0 0.25 0.5 0.75 1.0 

y2 1.0 0.9793 0.9195 0.8261 0.7081 
 

 

 

lekdy I = π 
1

0

2dxy dk eku ijkl dks pkj cjkcj Hkkxksa esa ck¡Vrs gq, 
�� 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 
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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&^l^[k.M&^l^[k.M&^l^[k.M&^l^  

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

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha fdUgha fdUgha fdUgha nksnksnksnks iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 500500500500 'kCnksa esa ifjlhfer dhft,A 

   izR;sd iz’u 11116666 vad dk gSA 

10. (A)  Use Newton Gregory forward difference interpolation formula to compute  

  y(3.62) from the following table -  

 

 
 

 

 

 

x  3.60 3.65 3.70 3.75 

y 36.598 38.475 40.447 45.521 

 

 
  U;wVu xszxksjh vxzarj varosZ’ku lw= dk iz;ksx dj fuEu lkj.kh ls y(3.62) dh x.kuk 

  dhft, & 

 

    

 

x  3.60 3.65 3.70 3.75 

y 36.598 38.475 40.447 45.521 

 

 
(B)  Check that following matrix is Hermitian or not - 

 

 
  A = 7 1 �1 − i� 2�1 + i� 3 i2 −i 09 

 

   ;g tk¡p djks fd fuEu eSfVªDl gfeZf’k;u gS vFkok ugha &  

 
  A = 7 1 �1 − i� 2�1 + i� 3 i2 −i 09 
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11. (A)  Given f�z� = ;�<∗��< ; > ≠ 0   0 ; > = 0 

 

   Here z* = x – iy  

   Check that at z = 0 Cauchy-Riemann conditions are satisfied or not?   

 

  fn;k gS f�z� = ;��∗��� ; z ≠ 0   0 ; z = 0 

 

   ;gk¡ z* = x – iy  

   ;g tk¡fp, fd z = 0 ij dksfp fjeku 'krsZa larq"V gksrh gSa vFkok ughaA  

 (B)  Solve z2(p + q) = x2 + y2  

   Here symbols have usual meaning in partial differential equation.   

    z2(p + q) = x2 + y2 dks gy djsaA  

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

12. (A)  A particle moves in the (x, y) plane so that its position (x, y) as a function of 

  time t is given by z = x + iy = 
@ � )

 
 @  . Find the magnitude of its velocity.  

 

   ,d d.k ry (x, y) esa xfr dj jgk gS rkfd bldh fLFkfr (x, y) le; t ds  

  Qyu ds :i esa fuEu rjg ls nh tk jgh gS 

 

 
  z = x + iy = 

@ � )

 
 @    

   blds osx dk ifj.kke Kkr dfj,A   

 

(B)  Evaluate the integral 
− +

C 0
1n)zz(

dz
   

 

   where C is a circle of radius r and center at z0 and n is an integer.   

   fuEu lekdy Kkr dhft, & 

   
− +

C 0
1n)zz(

dz
   

 

   tgk¡ C ,d oÙ̀k gS ftldh f=T;k r gS rFkk z0 dsUnz gS tgk¡ n iw.kkZad gSA  
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13. Sketch the three dimensional region R bounded by -   

 x + y + z = a, x = 0, y = 0, z = 0, where a > 0   

 Also give the physical interpretation to the integral   

 ∭R �x) + y) + z)�dxdydz  
 

 Also evaluate the integral -  

 ∭R �x) + y) + z)�dxdydz  
 

 f=foeh; {ks= R dks fpf=r dhft, tks fd fuEu oØ }kjk ifjc) gS &  

 x + y + z = a, x = 0, y = 0, z = 0, tgk¡ a > 0  

 fuEu lekdy dk HkkSfrd egÙkk nhft, &  

 ∭R �x) + y) + z)�dxdydz  
 

 o lekdy dks Hkh Kkr dhft, &  

 ∭R �x) + y) + z)�dxdydz  
 

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


