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BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

December, 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  

fnlEcj] 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- ,p- 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- ,p- 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 
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      BPHE–104/PHE–04 

BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

December, 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 non-programmable 

calculator. 

1. Answer any three parts : 

(a) Determine a vector 


C  of magnitude  

5 units in the direction of the vector 

ˆ ˆ ˆA 3 4 3i j k

   . Obtain the projection of 



C  along the vector ˆ ˆ ˆB i j k

   . 1+3  
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(b) Define solenoidal field. Determine the 

constant k so that the vector field : 

ˆ ˆ ˆF 2 ( ) ( )xi x ky j x z k


       

is solenoidal. 1+3 

(c) Write the relations between the 

Cartesian and cylindrical coordinates of 

a point. Determine the cylindrical 

coordinates of the point having 

Cartesian coordinates (1,1,2) . 2+2 

(d) For a scalar field  , show that : 

( ) 3 ( )r r
  
        , 

where ˆ ˆ ˆr xi yj zk

   . 4 

(e) Define parity transformation. What are 

polar and axial vectors ? Is angular 

velocity a polar vector or axial vector ? 

 1+2+1 
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2. Evaluate the integral : 

1

0

( )
( )

d a t
a t dt

dt



 
 
 
  

   

given that ˆ ˆ ˆ(1) 2 2a i j k


    and (0) 0a


 . 5 

Or 

State Stokes’ theorem. Using the theorem, 

prove that the curl of a conservative force 

field is zero everywhere. 1+4 

3. Answer any two parts : 

(a) Calculate the probability of getting x 

heads ( 1,2)x   when an unbiased coin 

is tossed two times. 4 

(b) The measurements of surface tension of 

water at various temperatures are as 

follows : 
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T (°C) Y (dyne cm–1) 

10 50 

20 40 

30 30 

40 20 

50 10 

Calculate the correlation coefficient for 

this data. 4 

(c) Calculate the mean of Poisson 

distribution. 4 
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 BPHE–104/PHE–04 

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

l=kar ijh{kk  

fnlEcj] 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 vizksxzkeh; dSYdqysVj dk mi;ksx dj ldrs gSaA 

1- fdUgha rhu Hkkxksa ds mÙkj nhft, % 

(d) lfn'k 
ˆ ˆ ˆA 3 4 3i j k


    ds vuqfn'k 5 ,dd 

ifjek.k okyk lfn'k 



C  Kkr dhft,A lfn'k 

ˆ ˆ ˆB i j k

    ds vuqfn'k 



C  dk iz{ksi izkIr 

dhft,A  1$3 
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([k) ifjukfydh; {ks= dh ifjHkk"kk nhft,A vpj k dk 

og eku Kkr dhft, ftlds fy, lfn'k {ks=  

ˆ ˆ ˆF 2 ( ) ( )xi x ky j x z k


      

 ifjukfydh; gksA 1+3 

(x) fdlh fcUnq ds dkrhZ; ,oa csyuh funsZ'kkadksa ds chp 

dk lEcU/k fyf[k,A dkrhZ; funsZ'kkad (1] 1] 2) 

okys fcUnq ds csyuh funsZ'kkad Kkr dhft,A 2+2 

(?k) fdlh vfn'k {ks=   ds fy, fl¼ dhft, fd % 

( ) 3 ( )r r
  
         

tgk¡ 
ˆ ˆ ˆr xi yj zk


    gSA 4 

(³) lerk :ikarj.k dh ifjHkk"kk nhft,A /kzqoh; vkSj 

v{kh; lfn'k D;k gksrs gSa \ D;k dks.kh; osx /kzqoh; 

lfn'k gS ;k v{kh; lfn'k \ 1+2+1 
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2- lekdy 
1

0

( )
( )

d a t
a t dt

dt



 
 
 
  

  dh x.kuk dhft, 

tcfd fn;k x;k gS ˆ ˆ ˆ(1) 2 2a i j k


    vkSj  

(0) 0a


 A  5 

vFkok 

LVksDl izes; dk dFku nhft,A bl izes; dk mi;ksx djds 

fl¼ dhft, fd ,d laj{kh cy {ks= dk dyZ loZ= 'kwU; 

gksrk gSA   1+4 

3- fdUgha nks Hkkxksa ds mÙkj nhft, % 

(d) tc ,d vufHkur flDds dks nks ckj mNkyk tkrk gS] 

rc x fpÙk ( 1,2)x   vkus dh izkf;drk ifjdfyr 

dhft,A  4 
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([k) ikuh ds i`"Bh; ruko ds fofHkUu rkiekuksa ij eku 

fuEuor~ gS % 

T (°C) Y (dyne cm–1) 

10 50 

20 40 

30 30 

40 20 

50 10 

bu vk¡dM+ksa ds fy, lglEcU/k xq.kkad Kkr  

dhft,A  4 

(x) IokW;lka caVu dk ek/; ifjdfyr dhft,A 4 
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      PHE–05 

BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

December, 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 following differential equation : 

cot 0
dy

x y
dx

    

given : 
4

y


  and 2x  . 
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(b) Show that the differential equation : 

   33 ( 1) ( ) 0x xy dx x y dy   

is exact. Hence, solve it. 

(c) Solve the initial value problem : 

8 15 0y y y    ;  

(0) 4, (0) 1y y  . 

(d) Verify that 1 cos cosu x ay  and 

2 sin sinu x ay  are both solutions of 

the PDE  
2 2

2

2 2
0

d u d u
a

dy dx
  . 

(e) The Helmholtz equation in Cartesian 

coordinates can be written as : 

              

2 2 2
2

2 2 2
0

f f f
k f

dx dy dz

   
    

 
 

where ( , , )f f x y z .  

Reduce it to three ODEs using one-step 

process. 
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2. Attempt any two parts : 5×2=10 

(a) A rope of length L at fixed ends weighs 

w kg/unit length. The ODE governing 

the deflection of the rope is : 

 
   

 

2 2

2

L

2 3

d y x x
c w

dx
  

where c is a constant. 

Solve the differential equation for the 

boundary condition 0y   when 0x   

and 0y   when Lx  . 

(b) Obtain the Fourier’s series for the 

function 3( )f x x ,    for x     . 

(c) The temperature distribution T( , )x t  in 

a uniform bar of length L is given by the 

following partial differential equation : 

 





2

2

T T
( , ) ( , );

d
x t k x t

t dx
 (0 L; 0)x t     

Obtain the temperature distribution 

subject to the boundary conditions : 

T
T(0, ) (L, ) 0t t

x


 


. 
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PHE–05 

foKku Lukrd (ch- ,l&lh-) 

l=kar ijh{kk  

fnlEcj] 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 vfuok;Z gSaA 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, % 

cot 0
dy

x y
dx

   

fn;k gS % 

4
y


  vkSj 2x  A 
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([k) fl¼ dhft, fd vody lehdj.k % 

33 ( 1) ( ) 0x xy dx x y dy     

;Fkk;r gS vkSj mls gy dhft,A 

(x) fuEufyf[kr vkfn eku leL;k dk gy izkIr dhft, % 

8 15 0y y y    ; 

(0) 4, (0) 1y y   

(?k) lR;kfir dhft, fd 1 cos cosu x ay  vkSj   

2 sin sinu x ay
 nksuksa gh Qyu vkaf'kd 

vody lehdj.k % 

2 2
2

2 2
0

d u d u
a

dy dx
   

ds gy gSaA 

(³) dkrhZ; funsZ'kkadksa esa gsYegksYV~t lehdj.k dks 

fuEufyf[kr :i esa fy[kk tkrk gS % 

           

2 2 2
2

2 2 2
0

f f f
k f

dx dy dz

   
    

 
 

tgk¡ f = f(x, y, z)A 

,d pj.k izfØ;k }kjk bls rhu lk/kkj.k vody 

lehdj.kksa ds :i esa fyf[k,A 
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2- dksbZ nks Hkkx gy dhft, % 5”2=10 

(d) yEckbZ L okyh ,d jLlh (rope) vius fljksa ds 

lgkjs fVdh gqbZ gS vkSj bldh izfr ,dd yEckbZ Hkkj  

w kg gSA jLlh ds fo{ksi.k (deflection) dks 

fu/kkZfjr djus okyk lk/kkj.k vody lehdj.k gS % 

2 2

2

L

2 3

d y x x
c

dx

 
   

 
 

 

tgk¡ c ,d vpj gSA 

ifjlhek izfrca/k 0y   tc 0x   vkSj 0y   

tc Lx   ds fy, vody lehdj.k dks gy 

dhft,A 

([k) Qyu 
3( )f x x ] x      dh Qwfj;s Js.kh 

izkIr dhft,A 
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(x) yEckbZ L okyh ,d lekax NM+ esa rkieku forj.k 

T( , )x t  vxzfyf[kr vkaf'kd vody lehdj.k }kjk 

fn;k tkrk gS % 

    





2

2

T T
( , ) ( , );

d
x t k x t

t dx
 (0 L; 0)x t    

ifjlhek izfrca/k  

T
T(0, ) (L, ) 0t t

x


 


 

ds rgr rkieku forj.k izkIr dhft,A 

× × × × × 

 

 

 

 

 

 


