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BPHE-104/PHE-004/PHE-005 

BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

June, 2026 

PHYSICS 

BPHE-104/PHE-004 : MATHEMATICAL 

METHODS IN PHYSICS—I 

PHE-005 : 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–004/PHE–005 

foKku Lukrd (ch- ,l&lh-) 

l=kar ijh{kk  

twu] 2026 

HkkSfrd foKku 

ch-ih-,p-bZ-&104@ih-,p-bZ-&004 % HkkSfrdh esa 

xf.krh; fof/k;k¡µI 

ih-,p-bZ-&005 % 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 



 [ 3 ] BPHE–104/.../PHE–005 

C–3823/BPHE–104/.../PHE–005 P. T. O. 

BPHE-104/PHE-004 

BACHELOR OF SCIENCE  

(B. SC.)  

Term-End Examination 

June, 2026 

BPHE-104/PHE-004 : MATHEMATICAL  

METHODS IN PHYSICS—I 

Time : 1
 

 
 Hours    Maximum Marks : 25 

Note : (i) Attempt all questions. However 

internal choices are given. 

 (ii) The 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 : 3×4=12 

(a) Determine a vector of magnitude  

5 units which is normal to the plane 

formed by the vectors : 


  ˆ ˆ ˆ2a i j k  

and          


  ˆ ˆ ˆ2b i j k . 
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(b) Determine the directional derivative of 

the scalar field   2 3( , , ) 2x y z xy yz  at 

the point (1, 1, 2) in the direction of the 

vector  ˆ ˆ ˆ.i j k  

(c) Calculate the work done by the force 



 ˆ ˆF( , ) 2xx y e i xy j  in moving a particle 

from the point (0, 0) to (3, 9) along the 

curve  2.y x   

(d) Show that, for a scalar field , 

 

  ( ) 0.  

(e) In cartesian coordinates the position 

vector of a particle is 


  ˆ ˆ ˆ.r xi yj zk  

Express it in terms of cylindrical 

coordinates (, , z) and calculate its 

velocity in cylindrical coordinates. 
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2. A cylinder of height h and radius a has its 

axis along the z-axis. The density of the 

cylinder is  (x, y) = 2 (x2 + y2) kg m–3. 

Calculate its mass. 5 

Or 

State the divergence theorem. Use it to 

evaluate 
 

S
F. Sd , where 



 3 3 ˆF ( )x y i  + 

  3 3 3 3ˆ ˆ( ) ( )y z j x z k  and S is the surface of 

a sphere with its centre at the origin and 

radius R.  1+4 

3. If only 20% of the students appearing in an 

exam can get full marks, calculate the 

probability that at most two students out of 

five would get full marks. 3 

Or 

The number of traffic accidents happening 

in a week on a road follows a Poisson 

distribution with a mean of 2. Calculate the 

probability of four accidents during a 

randomly selected week. 
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4. The surface tension () of a liquid is 

measured as a function of temperature (T) 

and the measured values in appropriate 

units are as given below : 5 

T 

0 80 

10° 72 

20° 60 

30° 55 

40° 50 

Obtain the least square fit  = 0 + T for 

the data. 

Or 

Calculate the mean and variance of a 

binomial distribution given by : 

b (x, n, p) =  
 
 

x n xn
p q

x  

x = 0, 1, 2, ......., n.  
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BPHE–104/PHE–004 

foKku Lukrd (ch- ,l&lh-) 

l=kar ijh{kk  

twu] 2026 

ch-ih-,p-bZ-&104@ih-,p-bZ-&004 % 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 ;|fi vkUrfjd 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, % 3”4¾12 

(d) ifjeku 5 bdkbZ okyk lfn'k fu/kkZfjr dhft, tks 

lfn'kksa 


  ˆ ˆ ˆ2a i j k  vkSj 



  ˆ ˆ ˆ2b i j k  }kjk 

cus lery ls yacor~ gksA 
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([k) vfn'k {ks=   2 3( , , ) 2x y z xy yz  ds fy, ¥cnq 

(1] 1] 2) ij] lfn'k  ˆ ˆ ˆi j k  dh fn'kk esa 

fnd~&vodyt Kkr dhft,A 

(x) cy 



 ˆ ˆF( , ) 2xx y e i xy j  }kjk ,d d.k dks oØ 

 2y x  ds vuqfn'k ¥cnq (0] 0) ls (3] 9) rd ys 

tkus esa fd;k x;k dk;Z ifjdfyr dhft,A 

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

 

  ( ) 0  

(³) dkrhZ; funsZ'kkadksa esa fdlh d.k dk fLFkfr lfn'k 



  ˆ ˆ ˆr xi yj zk  gSA bls csyuh funsZ'kkadksa  

(, , z) esa O;Dr dhft, rFkk csyuh funsZ'kkadksa esa 

d.k dk osx fu/kkZfjr dhft,A 

2- Å¡pkbZ h vkSj f=T;k a okys ,d csyu dk v{k z-v{k ds 

vuqfn'k gSA ;fn csyu dk ?kuRo  (x, y) = 2 (x2 + y2) 

kg m–3
 gS] rks csyu dk æO;eku ifjdfyr dhft,A 5 
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vFkok 

MkbotsZUl izes; dk dFku fyf[k,A mldk iz;ksx djds 

 

S
F. Sd  dk eku ifjdfyr dhft, tgk¡ 



 3 3 ˆF ( )x y i     3 3 3 3ˆ ˆ( ) ( )y z j x z k  gS vkSj 

S xksys dk i`"B gS ftldk dsUæ ewy fcUnq ij gS vkSj 

ftldh f=T;k R gSA 1$4 

3- ;fn fdlh ijh{kk esa cSBus okys fo|k£Fk;ksa eas ls dsoy 

20% fo|k£Fk;ksa dks iwjs uacj feyrs gksa] rks ;g izkf;drk 

ifjdfyr dhft, fd ik¡p fo|k£Fk;ksa esa ls vf/kd ls 

vf/kd nks fo|k£Fk;ksa dks iwjs uacj feysaxsA 3 

vFkok 

fdlh ,d lM+d ij izfr lIrkg gksus okyh VSªfQd 

nq?kZVukvksa dh la[;k] ek/; 2 okys ,d Ioklksa caVu dk 

vuqlj.k djrh gSaA ;kn`fPNd rjhds ls pqus x;s fdlh 

lIrkg es 4 nq?kZVukvksa ds gksus dh izkf;drk ifjdfyr 

dhft,A 
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4- ,d æo ds i`"B ruko () dks rkieku (T) ds Qyu ds 

:i esa ekik tkrk gSA mfpr bdkb;ksa eas ekfir eku 

fuEufyf[kr gSa % 5 

T 

0 80 

10° 72 

20° 60 

30° 55 

40° 50 

bu vk¡dM+ksa ds fy, U;wure oxZ vklatu  = 0 + T 

izkIr dhft,A 

vFkok 

fuEufyf[kr f}in caVu dk ek/; vkSj izlj.k izkIr dhft, % 

b (x, n, p) =  
 
 

x n xn
p q

x  

x = 0, 1, 2, ......., nA 
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PHE–005 

BACHELOR OF SCIENCE (B. SC.) 

Term-End Examination 

June, 2026 

PHE-005 : MATHEMATICAL METHODS IN 

PHYSICS–II 

 Time : 1

2
1  Hours     Maximum Marks : 25 

Note : (i) Answer all questions. However, 

internal choices are given. 

 (ii) The marks for each question are 

indicated against it. 

 (iii) You can use log table or a calculator. 

 (iii) Symbols have their usual meanings. 

1. Answer any three parts : 3×5=15 

(a) Show that the equation : 5 

      2 ( 5) 0x ye y dx e x dy
 

is exact. Obtain its solution. 
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(b) Define ordinary and singular points of 

2nd order ODE. When is a singularity 

said to be regular ? Classify the 

singular points of the equation : 5 

                    
2

2

2
(1 ) 2 ( 1) 0

d y dy
x x n n y

dxdx
 

(c) Reduce 1-D time dependent 

Schrödinger equation to a set of two 

ODEs using the method of seperation of 

variables. 5 

(d) Obtain all partial derivatives upto the 

second order of the function : 5 

         3 3 2 6z x y xy  

(e) (i) Classify the following equations by 

way of order and degree : 2 

             
 

 
 

2 2
2

2 2
0

u u
c

t x
 

and      
    

    
    

0
p v v v

c
t x y z

. 
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(ii) Show that the function : 3 

            2 2ln( )z x y  

satisfies the equation : 

            
 

 
 

2 2

2 2
0.

z z

x y
 

2. Using the Frobenius method obtain the 

roots of the indicial equation for the ODE : 5 

    
2

2
( 1) (3 1) 0

d y dy
x x x y

dxdx
 

Or 

According to Newton’s law of cooling, the 

rate at which body cools is proportional to 

the temperature difference between the body 

and the surroundings. If the temperature of 

surroundings is 300 K and the body cools 

from 370 K to 340 K in 15 minutes, calculate 

the time in which it will attain a 

temperature of 310 K. 
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3. A projectile is fired from the earth in its 

radial direction. Obtain an expression for its 

minimum initial velocity that will enable it 

to escape from the earth’s gravitational 

field. Neglect air resistance as well as the 

gravitational pull of other heavenly bodies. 5 

Or 

Determine the Fourier sine series for xe  on 

the interval 0 ≤ x ≤ 1. 
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PHE–005 

foKku Lukrd (ch- ,l&lh-) 

l=kar ijh{kk  

twu] 2026 

ih-,p-bZ-&005 % HkkSfrdh esa  

xf.krh; fof/k;k¡µII 

le; % 1 
 

 
 ?k.Vs   vf/kdre vad % 25  

uksV % (i) lHkh iz'uksa ds mÙkj nhft,A ;|fi vkUrfjd fodYi 

fn, x, gSaA 

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

 (iii) vki ykWx Vscy ;k dSYdqysVj dk iz;ksx dj ldrs 

gSaA 

 (iv) izrhdksa ds vius lkekU; vFkZ gSaA 

1- fdUgha rhu Hkkxksa ds mÙkj nhft, % 3×5=15 

(d) fl¼ dhft, fd lehdj.k % 5 

    
      2 ( 5) 0x ye y dx e x dy

 

;FkkrFk gSA bls gy Hkh dhft,A 
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([k) f}rh; dksfV ds vody lehdj.k ds fy, lkekU; 

,oa fofp= fcUnqvksa dks ifjHkkf"kr dhft,A fofp=rk 

dks dc fu;fer dgk tkrk gS \ fuEufyf[kr 

lehdj.k ds fofp= fcUnqvksa dks oxhZÏr dhft, % 5 

           
    

2
2

2
(1 ) 2 ( 1) 0

d y dy
x x n n y

dxdx  

(x) 1-D dkykfJr Jks¥Mxj lehdj.k dks pj i`FkDdj.k 

fof/k }kjk ODEs ds leqPp; ds :i esa lekuhr 

dhft,A  5 

(?k) Qyu %  5 

   3 3 2 6z x y xy  

ds f}rh; dksfV rd ds lHkh vkaf'kd vodyt 

O;qRiUu dhft,A 

(³) (i) fuEufyf[kr lehdj.kksa dks dksfV vkSj ?kkr ds 

vuqlkj oxhZÏr dhft, % 2 

         

 
 

 

2 2
2

2 2
0

u u
c

t x  

rFkk 
    

        
0

p v v v
c

t x y z
A 
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(ii) fl¼ dhft, fd Qyu % 3 

                    2 2ln( )z x y  

lehdj.k 
 

 
 

2 2

2 2
0

z z

x y
 dk vuqikyu 

djrk gSA 

2- Ýkscsfu;l fof/k }kjk fuEufyf[kr lk/kkj.k vody 

lehdj.k ds laxr ?kkrkadh lehdj.k ds ewy izkIr dhft, % 

     5 

    
2

2
( 1) (3 1) 0

d y dy
x x x y

dxdx  

vFkok 

U;wVu ds 'khryu fu;e ds vuqlkj] fdlh inkFkZ ds BaMs 

gksus dh nj mlds rFkk ifjos'k ds rkikarj ds lekuqikrh 

gksrh gSA ;fn ifjos'k dk rkieku 300 K gks rFkk fudk; 

370 K ls 340 K rd BaMk gksus esa 15 feuV dk le; 

ysrk gS] rks 310 K rkieku rd BaMk gksus esa yxus okyk 

le; ifjdfyr dhft,A 
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3- i`Foh ds ,d iz{ksI; dks mldh f=T; fn'kk ds vuqfn'k 

NksM+k tkrk gSA blds fuEure vkfn osx dk og O;atd 

izkIr dhft, ftl ij og i`Foh ds xq#Rokd"kZ.k {ks= ls 

iyk;u dj ldsA ok;q izfrjks/k ,oa vU; [kxksyh; fi.Mksa 

ds xq#Rokd"kZ.k cy dh mis{kk dhft,A 5 

vFkok 

xe  Qyu dh varjky 0 ≤ x ≤ 1 ij Qwfj;s lkbu Js.kh 

Kkr dhft,A 

× × × × × 

 

 

 

 

 

 

 

 

 

 


