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Q. No. SECTION A 
Answer ALL the questions          (20x1=20) 

CO KL 

1. A charged particle moves through a magnetic field directed 

perpendicular to its direction of motion. Which of the following 

quantities of the particle will not change?  

a) Momentum     b) speed           c) velocity        d) acceleration  

1 1 

2.  If ‘r’ is the distance of a point P from a cylindrical charge    

 distribution, the electric field at P is proportional to   

 a)  1/r                    b)  1/r2               c)  1/r3            d) r  

1 1 

3. Electric field due to a point charge  

a)  is inversely proportional to the distance    

b)  is inversely proportional to the square of the distance  

c)  is inversely proportional to the square root of the distance  

d)  does not change with the distance 

1 1 

4. The dimensions of potential are same as that of  

a)  work                                     b)  electric field / unit charge 

c) work/unit charge                   d)  force / unit charge 

1 1 

5. The unit for the magnetic field is  

 a) Weber                b) Weber/m2       c) Weber-1            d) Weber.m2       

1 1 

6. The rule used to find the direction of the field acting at a point near a 

current-carrying straight conductor.  

a) Cork rule                                    b) right-hand thumb rule   

c) swimming rule                           d)  Fleming’s rule 

1 1 

7. Ampere’s circuital law be derived from ____________. 

a) Gauss Law                                        b) Coulomb’s Law          

c) Kirchhoff’s Law                               d) Biot-Savart Law 

1 1 

8.  What is a moving coil galvanometer used for? 

a) Measurement of voltage only       b) Measurement of resistance 
c) Measurement of small currents    d) Measurement of electric field 

1 1 

9.  When a substance is placed in a magnetic field, its ability to be  
 magnetized depends upon its  
 a) permeability                                   b) susceptibility  
 c) magnetic intensity                         d) none of the above  

1 1 

10.  The Susceptibility of the diamagnetic substance is:  
 a) Very large     b) positive and small      c) zero      d) negative  

1 1 

11.  Magnetization (M) is defined as 

 a) Magnetic moment per unit area 

 b) Magnetic flux per unit area 

 c) Magnetic moment per unit volume 

 d) Magnetic field strength 

1 1 
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12.  The area of the hysteresis loop represents 

 a) Magnetic flux                             b) Permeability 

 c) Energy loss per cycle                 d) Susceptibility 

1 1 

13.  MASER stands for 

 a) Microwave Amplification by Spontaneous Emission 

 b) Microwave Amplification by Stimulated Emission of Radiation 

 c) Magnetic Amplification by Stimulated Emission 

 d) Microwave Atomic Signal Emission Radiation 

1 1 

14.  Population inversion means 

 a) Lower level population > upper level population 

 b) Equal population in both levels 

 c) Upper level population > lower level population 

 d) No electrons in the excited state 

1 1 

15.  CO₂ laser emits radiation in the 

 a) Visible region                            b) Ultraviolet region 

 c) Infrared region                           d) Microwave region 

1 1 

16.  Holography is based on the principle of 

 a) Refraction    b) Interference   c) Diffraction only    d) Polarization 
1 1 

17. DeMorgan’s theorem states that _________ 
a. (AB)’ = A’ + B’                               b. (A + B)’ = A’ * B 
c. A’ + B’ = A’B’                                d. (AB)’ = A’ + B 

1 1 

      18.  In Boolean algebra, the bar sign (-) indicates 

 a) OR operation       b) AND operation 

 c) NOT operation    d) None of the above 

1 1 

      19.  In an ideal Op-Amp, the output voltage is dependent on    

 which parameter? 

 a) Open-loop gain                      b) Input voltage difference 

 c) Feedback network                 d) All of the above 

1 1 

      20.  A differential amplifier is capable of amplifying 

a) DC input signal only              b) AC input signal only 
c) AC & DC input signal           d) None of the mentioned 

1 1 

Q. No. SECTION B 
Answer ALL the questions             (10x2=20) 

CO KL 

21. State Gauss law. 2 2 

22. Give the relation between Electric potential and field strength.  2 2 

23. Define Magnetic field intensity.  2 2 

24. Write any two Maxwell’s electromagnetic equations.  2 2 

25. State any two differences between diamagnetic and paramagnetic 
materials. 

2 2 

26.  What is ferromagnetism? 2 2 

27.  What is the principle of a laser? 2 2 

28.  Give an application of a hologram 2 2 

29.  What is an operational amplifier? 2 2 

30.  Draw the circuit of a non-inverting amplifier.  2 2 

Q. No. SECTION C 
Answer any TWO questions            (2x10=20) 

CO KL 

31. Apply Gauss's law to find the electric field due to a spherical charge 

distribution. 
   3       3 
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         32. Explain the recording and reconstruction of holograms with a neat  

diagram. 

   3     3 

33. Describe the construction and working of ammonia MASER.         3     3 

            34. Describe the hysteresis loop and explain its significance in magnetic 

materials   

   3     3 

Q. No. SECTION D 
Answer any TWO questions                                     (2x10=20) 

CO KL 

         35.  Explain the principle of capacitance and derive an expression  

for the capacitance of a spherical capacitor 

   4      4 

36.  Describe the construction and working of a moving coil  
  ballistic galvanometer and deduce an expression for the charge      

  flowing through it.  

   4      4 

          37.  Explain with necessary theory how an Op-Amp can be used as  
a) differentiator, b) integrator.  

   4      4 

          38.  Describe the construction and working of the carbon-di-oxide LASER.    4      4 

 SECTION E 

Answer any FOUR questions             (4 x 5= 20) 

  

39. Find the potential at the center of a 1 m square having charges q, -2q, 
3q, and 2q at its corners. (q = 1 × 10-8 C) 

5  5 

40. The current sensitivity of a ballistic galvanometer is 2.2 x 10-9 amp 

for a deflection of 1mm on a scale kept at a distance of 1m. Calculate 

the charge sensitivity of the galvanometer if the time period of the 

coil is 6.2 seconds. 

5  5 

41. A rod of magnetic material, 0.5 m in length has a coil of 200 turns 

wound over it uniformly. If a current of 2 ampere is sent through it, 

calculate (a) the magnetizing field H, (b) the intensity of 

magnetization M, (c)the magnetic induction B. Given m = 6 x10-3 

5  5 

42. Calculate the acceptance angle and numerical aperture of an optical 

fibre, if the refractive index of the core and cladding are 1.55 and 

1.50, respectively.   

5  5 

43. Using Boolean algebraic techniques, simplify the following 
expression Y = AB + A(B+C) + B(B+C) 

5  5 

44. The radii of the inner and outer spheres of a spherical capacitor are 
4x10-2 m and 6x10-2 m. If the dielectric medium between the plates is 
air, calculate the capacitance of the spherical capacitor if the outer 
sphere is earthed and the inner sphere is positively charged. 

5  5 
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