
531

(Assignment)  2014-2015 

Bachelor of Science Programme 

Subject : Physics 

 

Course Title : Elementary 

Mechanics 

 

Subject Code : UGPHS 

01 

Course Code : UGPHS-01 

30 

Maximum Marks : 30 

Section ‘A’ 

18 

Maximum Marks : 18

 800 1000 

Note : Long Answer Questions. Answer should be given in 800 to 

1000 Words. Answer All questions. All questions are 

compulsory. 

 1. 

6 

  What is moment of Inertia. Deduce the relation between 

angular velocity and angular momentum of a rigid body. 

 2. g 

G g 6 

  What is gravitational acceleration "g" on earth. Why it is 

changed, find out the relation between "G" and "g". 

 3. H 












Sinθ

2gh
Q 6 

  If H is maximum light of a projection them prove that the 

projectile velocity will be 










Sinθ

2gh

 

where Q is projectile 

angle. 

Section - B  

12 

Maximum Marks : 12

200 300 

Note : Short Answer Questions. Answer should be given in 200 to 

300 Words. All Questions are compulsory. 

 4. 

4 

  What is reduced mass and find its value for unstable 

positronium atom. 

 5.  

4 

  What is artificial satellite. Explain orbiting satellite and Geo-

stationry satellite. 

 6. 

4 

  What is elastio potential energy. Deduce the expression for it. 

                                               

 

 



532

(Assignment)  2014-2015 

Bachelor of Science Programme 

Subject : Physics 

 

Course Title : Osciltations & wave 

 

Subject Code : UGPHS 

03 

Course Code : UGPHS-03 

30 

Maximum Marks : 30 

Section ‘A’ 

18 

Maximum Marks : 18

 800 1000 

Note : Long Answer Questions. Answer should be given in 800 to 

1000 Words. Answer All questions. All questions are 

compulsory. 

 1. 

6 

  What is simple harmonic motion? Find out the time period of a 

simple pendulum when it is in harmonic motion. 

 2. 

6 

  What is resonance? Discuss the application of resonance. Give 

the example of sound of resonance and electric resonance. 

 3. 

6 

  What is Doppler's Effect, obtain the vertual frequency when 

both source observer are in motion. What is the effect of 

frequency when the medium is in motion. 

Section - B  

12 

Maximum Marks : 12

200 300 

Note : Short Answer Questions. Answer should be given in 200 to 

300 Words. All Questions are compulsory. 

 4. 

4 

  Write down the equation of plane prograsive wave with usual 

meaning of the containts in equation. 

 5.

4 

  What is interference? Explain the constructive and distructive 

interference of two waves. 

 6. 

4 

  Obtain the equation of fundamental tone in vibrations of 

stretched string. How the fundamental tones be changed. 

 

 

 

 

 



533 

(Assignment)  2014-2015 

Bachelor of Science Programme (B.Sc.) 

Subject : Physics 

 

Course Title : Electric and 

Magnetic 

Phenomenon 

 

Subject Code : UGPHS 

04 

Course Code : UGPHS-04 

30 

Maximum Marks : 30 

Section ‘A’ 

18 

Maximum Marks : 18

 800 1000 

Note : Long Answer Questions. Answer should be given in 800 to 

1000 Words. Answer All questions. All questions are 

compulsory. 

 1. 

6 

  Derive an expression for the force acting on an electric dipole 

kept in a non-uniform electric field. 

 2. 

6 

  What do you mean by capacitance of a capacitor find an 

expression for parallel plate capacitor. Explain charging and 

discharging of a capacitor briefly. 

 3. 2 

oE

P
1

1

 E, 

P, 6 

  Show that the force between two charges separated by a 

distance is reduced by a factor 

oE

P
1

1

 , due to the presence 

of a dielectric medium. Where E, is electric intensity and P is 

the polarisation in dielectric. 



Section - B  

12 

Maximum Marks : 12

200 300 

Note : Short Answer Questions. Answer should be given in 200 to 

300 Words. All Questions are compulsory. 

 4. 

er, er = 







1

o

a

3 

  Explain electric susceptibility. Show that relative dielectric 

susceptibilityer,  is given by er = 







1

o

a

.
 

 5.

3 

  Derive an expression for the electric potential due to an 

electric dipole at any point. 

 6. 

3 

  State and prove Gauss’s law in a dielectric material. 

 7. 

3 

  Using the equation of electric field strength on an molecule 

within a dielectric, obtain Claussius-Mossotti equation. 

 



534

(Assignment)  2014-2015 

Bachelor of Science Programme (B.Sc.) 

Subject : Physics 

 

Course Title : Electric Circuits & 

Electronics 

 

Subject Code : UGPHS 

05 

Course Code : UGPHS-05 

30 

Maximum Marks : 30 

Section ‘A’ 

18 

Maximum Marks : 18

 800 1000 

Note : Long Answer Questions. Answer should be given in 800 to 
1000 Words. Answer All questions. All questions are 
compulsory. 

 1. 

6 

 

   

  State and explain Thevenin’s Theorem. Illustrate Nortons 

theorem with the circuit given below. 

 2. 

6 

  Explain the principle of feedback in amplifiers. What are the 
positive & negative feedback? What are the advantages of 
negative feedback. 

 3. 

6 

  What is a filter circuit. Give the advantage of a filter in the 

output circuit of a rectifier. Discuss the use of various filters to 

avoid ripples. 

Section - B  

12 

Maximum Marks : 12

200 300 

Note : Short Answer Questions. Answer should be given in 200 to 

300 Words. All Questions are compulsory. 

 4. 3 

  Describe the construction and working of mosfet amplifier. 



 5.

3 

  Describe a tuned plate oscillator and obtain the condition for 

the sustained Oscillations. 

 6. 3 

  What do you understand by voltage-gain and band-width of an 

amplifier. 

 7. 3 

  1.  

      FET amplifier. 

  2.  

      Full adder 

  3.  

      Full wave rectifier. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



535

(Assignment)  2014-2015 

Bachelor of Science Programme 

Subject : Physics 

 

Course Title :

 Thermodynam

ics & Statistical 

Mechanics 

 

Subject Code : UGPHS 

06 

Course Code : UGPHS-06 

30 

Maximum Marks : 30 

Section - A  

18 

Maximum Marks : 18 

 800 1000 

Note : Long Answer Questions. Answer should be given in 800 to 

1000 Words. Answer All questions. All questions are 

compulsory. 

 1.(a) 

3 

  State Zeroth law of thermodynamies and using it deduce the 

expression for emperical temperature. 

 (b) 7 30
0
C 40

0
C

(i) (ii) 

3 

  7 gm nitrogen is heated from 30
0
C to 40

0
C at constant pressure 

find (i) the amount of heat supplied and (ii) the change in 

internal energy of he system. 

 2. (a) 

3 

  Explain (i) the short comings of First law of thermodynamies 

and (ii) the need of entropy. 

 (b) Cr = 0.75 (i) 

(ii) 3 

  If for a monoatomic gas Cr = 0.75 Find (i) molecular weight 

and (ii) atomic weight of the gas. 

 3. (a) 

3 

  State clausius and kelvin statements of second law of 

themodynamics, slow that booth statements are equivalent to 

each other. 

 (b) 1/32 

(i) 

(ii) 

3 

  A diatomic gas having compression ration 1/32 is used as 

working substances of a reversible heat engine, calculate its (i) 

thermal efficiency when used as heat engine and (ii) co-

efficient of performance when used as refringerator. 

Section - B  

12 

Maximum Marks : 12

200 300 

Note : Short Answer Questions. Answer should be given in 200 to 

300 Words. All Questions are compulsory. 

 4. 2 

  Show that heat is a path function. 

 5. 2 



  State and explain third law of thermodyngmics. 

 6. 2 

  Write four characteristies of first order plese transition. 

 7. 2 

  Show that entropy is a point function. 

 8. 

2 

  Show that enthalpy remain constant for isothermal process of 

perfect gas. 

 9. T-S 

2 

  Derive the expression for the efficiency of a carrot engine from 

T-S diagram. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



536 

(Assignment)  2014-2015 

Bachelor of Science Programme 

Subject : Physics 

 

Course Title : Optics 

 

Subject Code : UGPHS 

07 

Course Code : UGPHS-07 

30 

Maximum Marks : 30 

Section - A  

18 

Maximum Marks : 18 

 800 1000 

Note : Long Answer Questions. Answer should be given in 800 to 

1000 Words. Answer All questions. All questions are 

compulsory. 

 1.(a) 3 

  Deduce the expression for Fringe width in young's experiment. 

 (b) 

1
0
 

20 

( = 1.5) 3 

  Calculate the separation between two coherent sources formed 

by a Biprism whose inclined faces make angle of 1
0
 with its 

base. The slit source is 20 cm from the biprism ( = 1.5) 

 2.  

3 

  How the fringes of Michelson interforometer differ from 

following? 

  (i) 

        The fringes of Newton's ring. 

(ii) 3 

       The fringes of Febry period Interferometers. 

 3. (a) (i) (ii) 

3 

  Explain how Nicol Prism can be used as  

  (i) Plariser and (ii) Analyser. 

 (b) 

30
0

3

  Unpolarised light falls on due polarising crystals placed one on 

th top of the others of the angle between the charactersties 

direction of the crystal is 30
0
, find the intensity of transmitted 

beam from second crystal. 



Section - B  

12 

Maximum Marks : 12

200 300 

Note : Short Answer Questions. Answer should be given in 200 to 

300 Words. All Questions are compulsory. 

 4. 1.732

(i) (ii) 3 

  State Brenister's law. A ray of light is incident on the surface 

of a glass plate of refractive index 1.732 at palarising angle 

calculate (i) the angle of refraction and (ii) the angle of 

polarisation. 

 5. 1.2 4/3 

x = 4800A
0 

(i) 

(ii) 

3 

  A thin film of oil having refractive index  = 1.2 is formed on 

the surface of water with refractive index  = 4/3. Find the 

thickness of oil film for light of warelongth  = 4800 A
0
 at (i) 

the first bright fringe and (ii) the third darkfringe. 

 6. 

3 

  Mention the conditions for interference of light. Explain the 

need of coherent sources. 

 7. (i) (ii)

3 

  Explain the differences between (i) Maxwell Electromagnetic 

theory and (ii) Planck's quantum theory. How Einstein 

modified Planck's quantum theory. 

 



537

(Assignment)  2014-2015 

Bachelor of Science Programme 

Subject : Modern Physics 

 

Course Title : Modern Physics 

 

Subject Code : UGPHS 

08 

Course Code : UGPHS-08 

30 

Maximum Marks : 30 

Section ‘A’ 

18 

Maximum Marks : 18

 800 1000 

Note : Long Answer Questions. Answer should be given in 800 to 

1000 Words. Answer All questions. All questions are 

compulsory. 

 1. mo C / 2

6 

  A particle of rest mass mo moves with speed C / 2 . 

Calculate its mass, momentum kinetic energy and total energy. 

 2. moc
2

6 

  Derive the formula for de-Broglie inavelongth of a particle in 

terms of Kinetic energy and rest mass energy moc
2
. 

 3. X-ray 

X-ray 6 

  What are characteristic X-rays? Explain their production. 

Describe an X-ray energy level diagram for an atom. 

Section - B  

12 

Maximum Marks : 12

200 300 

Note : Short Answer Questions. Answer should be given in 200 to 

300 Words. All Questions are compulsory. 

 4. 

3 

  Show that no signal can travel fasten than light. 

 5. 3x10
7
 1 

3 

  Calculate the smallest posible uncertainty in the position of 

electron moving with velocity 3x10
7 
m/Sec. 

 6. X-ray 

3 

  In what respect does the X-ray spectra of elements differ from 

their optical spectra? 

 7. 

3 

  What are differences between spontaneous and stimulated 

emission? Why is spontaneous radiation incoherent. 

 

 

 

 

 



538

(Assignment)  2014-2015 

Bachelor of Science Programme 

Subject : Physics 

 

Course Title : Mathematical 

Methods in Physics-

1 

 

Subject Code : UGPHS 

09 

Course Code : UGPHS-09 

30 

Maximum Marks : 30 

Section ‘A’ 

18 

Maximum Marks : 18

 800 1000 

Note : Long Answer Questions. Answer should be given in 800 to 
1000 Words. Answer All questions. All questions are 
compulsory. 

 1.  x = 2 sin 

3t, y = 2 Cos 3t, z = 8 t t = o 

6 

  What is partial differentiation of vectors? A particle moves 

along the curves x = 2 sin 3 t, y = 2 Cos3  t, z = 8t  . Find its 

velocity and acceleration at any time t = 0. Find the 

magnitudes of the velocity and the acceleration. 

 2. 6 

  State and prove the Gauss’s theorem of divergence. 

 3.  6 

  Explain the following with examples 

  (i) 

Lamellar Vector Field

(ii) 

The Laplacian operator 

Section - B  

12 

Maximum Marks : 12

200 300 

Note : Short Answer Questions. Answer should be given in 200 to 

300 Words. All Questions are compulsory. 

 4. 
 
(x, y, z) 3 

  X

ö




^
i y

ö
2





 

^
j

z

ö
3





 

^
k

  

  If  
 
(x, y, z) is a scaler field, is  

  X

ö




^
i y


2







 

^
j

z

ö
3





 

^
k

 
a vector field ?

 

 5.  
 

f(r)
 

3 



  A central field 
 . Determine f(r) so that the field 

 may be solenoidal. 

 6. a, b c  = (x + 2y + 

az) 
^
i  + (bx - 3y - z) 

^
j  + (4x + cy + 2z) 

^
k 3 

  Find constants a, b, c so that the vector  = (x + 2y + az) 
^
i  

+ (bx - 3y - z) 
^
j  + (4x + cy + 2z) 

^
k  is irrotational. 

 7.  r̂  
dt

r̂d
 , r̂

 
3 

  If r̂  is a unit vector, show that 
dt

r̂d
 is perpendicular r̂ . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

539

(Assignment)  2014-2015 

Bachelor of Science Programme 

Subject : Physics 

 

Course Title : Mathematical 

Methods in  

  Physics-II 

 

Subject Code : UGPHS 

10 

Course Code : UGPHS-10 

30 

Maximum Marks : 30 

Section ‘A’ 

18 

Maximum Marks : 18

 800 1000 

Note : Long Answer Questions. Answer should be given in 800 to 

1000 Words. Answer All questions. All questions are 

compulsory. 

 1. (1-X
2
) 

Y
" 
+ 2y = O 6 

  Use the power series method to find the general solution of the 

differential equation (1 - x
2
) y

" 
+ 2y = 0 

 2. n=o 

6 

  What is Bessels' differential equation? Obtain the series 
solutions of Bessel's differential equation for n=o. 

 3. 2 

f(x) = x
2
, - x x 

1

1
2

1

2
2

1

2
3

1

4
2

    6 

  Find the Fourier series expansion of the periodic function of 

period 2 f(x) = x
2
, - x x Hence, find the sum of the 

series

1

1
2

1

2
2

1

2
3

1

4
2

     

Section - B  

12 
Maximum Marks : 12

200 300 

Note : Short Answer Questions. Answer should be given in 200 to 
300 Words. All Questions are compulsory. 

 4. Form the partial differential equation by eliminating h, k from 

(x-h)
 2
 + (y-k)

 2
 + z

2
 = y

2 
3

 

  
(x-h)

 2 
+ (y-k)

2 
+ z

2 
= r

2 
h, k 

 

 5. (x - y)
2 
dx + 2xydy = 0 3 

  Find the solution of the differential equation  

  (x - y)
2 
dx + 2xydy = 0 

 6. 
d y

dx
3

dy

dx
2y Cos hx

2

2
  

3 

  Find the independent solutions of the equation 

d y

dx
3

dy

dx
2y Cos hx

2

2
    

 7. 3 

  What is Fourier's serie 


