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BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

June, 2025 

PHYSICS 

BPHE-104/PHE-04 : MATHEMATICAL METHODS  

IN PHYSICS—I 

PHE-05 : MATHEMATICAL METHODS  

IN PHYSICS—II 

Time : 3 Hours    Maximum Marks : 50 

Instructions :  

(i) Students registered for both BPHE-104/ 

PHE-04 and PHE-05 courses should answer 

both the question papers in two separate 

answer books entering their enrolment 

number, course code and course title clearly 

on both the answer books. 

(ii) Students who have registered for  

BPHE-104/PHE-04 or PHE-05 should 

answer the relevant question paper after 

entering their enrolment number, course 

code and course title on the answer book. 
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  BPHE–104/ 

                 PHE–04/PHE–05 

foKku Lukrd (ch- ,l&lh-) 

l=kar ijh{kk  

twu] 2025 

HkkSfrd foKku 

ch-ih-,p-bZ-&104@ih-,p-bZ-&04 % HkkSfrdh esa xf.krh; 

fof/k;k¡µI 

ih-,p-bZ-&05 % HkkSfrdh esa xf.krh; fof/k;k¡µII 

le; % 3 ?k.Vs   vf/kdre vad % 50  

funsZ'k %  

(i) tks Nk= ch- ih- ,pZ- bZ&104@ih- ,p- bZ-&04 vkSj  

ih- ,p- bZ-&05 nksuksa ikB~;Øeksa ds fy, iathÏr gSa] 

nksuksa iz'u&i=ksa ds mÙkj vyx&vyx mÙkj iqfLrdkvksa esa 

viuk vuqØekad] ikB~;Øe dksM rFkk ikB~;Øe dk uke 

lkQ&lkQ fy[kdj nsaA 

(ii) tks Nk= ch- ih- ,pZ- bZ&104@ih- ,p- bZ-&04 ;k ih- 

,p- bZ-&05 fdlh ,d ds fy, iathÏr gSa] vius mlh 

iz'u&i= ds mÙkj] mÙkj iqfLrdk esa viuk vuqØekad] 

ikB~;Øe dksM rFkk ikB~;Øe dk uke lkQ&lkQ 

fy[kdj nsaA 



 [ 3 ]  BPHE–104/PHE–04/PHE–05 

C–2482/BPHE–104/PHE–04/PHE–05 P. T. O. 

      BPHE–104/PHE–04 

BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

June, 2025 

BPHE-104/PHE-04 : MATHEMATICAL  

METHODS IN PHYSICS—I 

Time : 1
 

 
 Hours    Maximum Marks : 25 

Note : (i) Attempt all questions. Internal 

choices are given. 

 (ii) Marks for each question are given 

against it. 

 (iii) Symbols have their usual meanings. 

 (iv) You can use a calculator. 

1. Answer any three parts : 

(a) Calculate the scalar triple product of 

the following vectors : 4 

        
ˆ ˆ ˆ2 2 2a i j k



    

ˆ ˆ ˆb i j k


     

and           ˆ3c j


 .  
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(b) Determine the gradient of the scalar 

field :  4 

22 3 2x yz xyz     

(c) Show that the velocity of a particle 

undergoing uniform circular motion is 

perpendicular to its position vector at 

all times. 4 

(d) Express Laplacian operator in spherical 

polar coordinates. Hence, determine 

 2 cr d  . 1+3 

(e) Determine the values of constants a, b 

and c such that for the vector field : 4 

  ˆA 3x y az i


     

+   ˆ2bx y z j    

+   ˆ2 2x cy z k  ,  

A 0
  

  . 

2. State Gauss’ divergence theorem. Using it 

show that for a vector field F B
  

  , 5 

S
F. Sd
 

  = 0 



 [ 5 ]  BPHE–104/PHE–04/PHE–05 

C–2482/BPHE–104/PHE–04/PHE–05 P. T. O. 

Or 

Show that the electric field 
2

Q
ˆE
r

e
r



  due to a 

point charge Q placed at the origin is 

conservative. Determine the scalar potential 

associated with it. 3+2  

3. Answer any two parts : 

(a) Calculate the mean of the normal 

distribution : 4 

 
2

1 1
; , exp

22

x
n x

   
     

     

  

, 0x       

(b) The combined capacitance (C) of two 

capacitors (of capacitances C1 and  

C2) connected in series is given  

by : 

1

1 2

1 1
C=

C C



 
 

 
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Determine the best value of C given 

that :  4 

       
 1

C 3.0 0.3 F     

and          2
C 6.0 0.9 F     

(c) What are systematic and random errors 

in experimental measurements ? Give 

one example of each. 2+2  
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 BPHE–104/PHE–04 

foKku Lukrd (ch- ,l-&lh-) 

l=kar ijh{kk  

twu] 2025 

ch-ih-,p-bZ-&104@ih-,p-bZ-&04 % HkkSfrdh esa  

xf.krh; fof/k;k¡µI  

le; % 1
 

 
 ?k.Vs   vf/kdre vad % 25  

uksV % (i) lHkh iz'uksa ds mÙkj nhft,A vkarfjd fodYi fn, 

x, gSaA 

 (ii) izR;sd iz'u ds vad mlds lkeus fn, x, gSaA 

 (iii) izrhdksa ds vius lkekU; vFkZ gSaA 

 (iv) vki dSYdqysVj dk mi;ksx dj ldrs gSaA 

1- fdUgha rhu Hkkxksa ds mÙkj nhft, % 

(d) fuEufyf[kr lfn'kksa dk vfn'k f=d xq.kuQy 

ifjdfyr dhft, % 4 

        
ˆ ˆ ˆ2 2 2a i j k



    

ˆ ˆ ˆb i j k


     

rFkk          
ˆ3c j



 . 
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([k) vfn'k {ks= 

22 3 2x yz xyz     

dk xzsfM,aV fu/kkZfjr dhft,A 4 

(x) fl¼ dhft, fd ,dleku orqZy xfr dj jgs d.k 

dk osx lHkh {k.kksa ij mlds fLFkfr lfn'k ds yacor~ 

gksrk gSA  4 

(?k) ykIykl ladkjd dks xksyh; /kzqoh; funsZ'kkadksa esa 

O;Dr dhft,A vr,o  2 cr d   Kkr  

dhft,A  1$3 

(³) vpjksa ,a b  vkSj c  ds os eku Kkr dhft, rkfd 

lfn'k {ks= % 

  ˆA 3x y az i


     

+   ˆ2bx y z j    

+   ˆ2 2x cy z k    

ds fy, A 0
  

  A 4 
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2- xkml ds MkbotsZUl izes; dk dFku nhft,A bldk mi;ksx 

djds fl¼ dhft, fd lfn'k {ks= F B
  

   ds fy, 

S
F. Sd
 


 
= 0A 5 

vFkok 

fl¼ dhft, fd ewyfcUnq ij fLFkr fcUnq vkos'k Q  ds 

dkj.k fo|qr~ {ks= 
2

Q
ˆE
r

e
r



  laj{kh gksrk gSA mlls lac¼ 

vfn'k foHko Kkr dhft,A 3$2 

3- fdUgha nks Hkkxksa ds mÙkj nhft, % 

(d) izlkekU; caVu 

 
2

1 1
; , exp

22

x
n x

   
     

     

  

, 0x       

dk ek/; ifjdfyr dhft,A 4 

([k) Js.kh esa tqM+s (/kkfjrkvksa 
1

C  vkSj 
2

C  okys) nks 

la/kkfj=ksa dh ifj.kkeh /kkfjrk  C  gksrh gS % 

1

1 2

1 1
C=

C C



 
 

 
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C dk Js"Bre eku Kkr dhft, tcfd fn;k gS fd % 

    4 

 1
C 3.0 0.3 F     

vkSj 
     

 2
C 6.0 0.9 F    

(x) izk;ksfxd ekiuksa esa Øec¼ vkSj ;kn`fPNd =qfV;k¡ 

D;k gksrh gSa \ izR;sd dk ,d&,d mnkgj.k nhft,A  

2+2 
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      PHE–05 

BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

June, 2025 

PHE-05 : MATHEMATICAL METHODS IN 

PHYSICS—II 

 Time : 1

2
1  Hours     Maximum Marks : 25 

Note : (i) Attempt all questions. However, 

internal choices are given. 

 (ii) Marks for each question are 

indicated against it. 

 (iii) Symbols have their usual meanings. 

1. Answer any three parts : 5×3=15 

(a) Solve the differential equation : 

 2 2 2 0x y dx xydy     

(b) Show that the differential equation : 

2 2 0y dx xydy    

is exact. Hence, solve it. 
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(c) Solve the following initial value 

problem : 

6 9 0;y y y      

 0 3y   and  0 1y  . 

(d) Determine all the first and second 

partial derivatives of the function : 

   3 2, cosu x y y x y    

(e) Using the method of separation of 

variables reduce the following partial 

differential equation into a set of three 

ordinary differential equations : 

2 2

2 2
0

u u u
c

t x y

   
   

   
  

2. Attempt any two parts : 5×2=10 

(a) Using power series method for the 

differential equation : 

0y xy     

obtain the recurrence relation for 0n  , 

and the coefficients 
3

a  and 
4

a . 

(b) Obtain the Fourier series for the 

following function : 

     
  ,f x x       0 2x     
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(c) Write the one-dimensional wave 

equation for a string of length L, fixed 

at both ends. Write its boundary 

conditions and obtain its general 

solution. 
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PHE–05 

foKku Lukrd (ch- ,l-&lh-) 

l=kar ijh{kk  

twu] 2025 

ih-,p-bZ-&05 % HkkSfrdh esa xf.krh; fof/k;k¡µII  

le; % 1 
 

 
 ?k.Vs   vf/kdre vad % 25  

uksV % (i) lHkh iz'u djuk vfuok;Z gSA rFkkfi vkarfjd 

fodYi fn, x, gSaA 

 (ii) izR;sd iz'u ds vad mlds lkeus fn, x, gSaA 

 (iii) izrhdksa ds vius lkekU; vFkZ gSaA 

1- fdUgha rhu Hkkxksa dks gy dhft, % 5×3=15 

(d) fuEufyf[kr vody lehdj.k dks gy dhft, % 

 2 2 2 0x y dx xydy    

([k) fl¼ dhft, fd fuEufyf[kr vody lehdj.k 

;FkkrFk gS vkSj mls gy dhft, % 

2 2 0y dx xydy   
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(x) fuEufyf[kr vkfn eku leL;k dk gy izkIr  

dhft, % 

6 9 0;y y y     

 0 3y  vkSj  0 1y  A 

(?k) Qyu    3 2, cosu x y y x y 
 
ds lHkh izFke 

dksfV vkSj f}rh; dksfV vkaf'kd vodyt Kkr 

dhft,A 

(³) pj i`FkDdj.k fof/k ls fuEufyf[kr vkaf'kd vody 

lehdj.k dks rhu lk/kkj.k vody lehdj.kksa ds 

:i esa lekuhr dhft, % 

2 2

2 2
0

u u u
c

t x y

   
   

   
 

2- dksbZ nks Hkkx gy dhft, % 5”2=10 

(d) ?kkr Js.kh fof/k dk mi;ksx dj] vody lehdj.k 

0y xy    ds fy,  0n   iqujko`fÙk laca/k 

izkIr dhft, vkSj xq.kkad 
3

a  vkSj 
4

a  izkIr dhft,A 
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([k) fuEufyf[kr Qyu 

   ,f x x      0 2x    

dh Qwfj, Js.kh Kkr dhft,A 

(x) L yEckbZ ds rkj ds fy, ,dfoeh; rjax lehdj.k 

fyf[k, ftlds nksuksa fljs c¡/ks gSaA blds ifjlhek 

izfrca/kksa dks fyf[k, vkSj bldk O;kid gy izkIr 

dhft,A 

× × × × × 

 

 

 

 

 

 

 

 

 

 

 

 

 


