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General Instructions: The question paper is divided into four sections. 
1) Section A : Q. No. 1 Contains 10 multiple choice type of questions carrying one marks each. 

 Q. No. 2 Contains 8 very short answer type of questions carrying one marks each. 
2) Section B : Q. No. 3 to Q. No. 14 contains 12 short answer type of questions carrying two marks 

 each. 
3) Section C : Q. No. 15 to Q. No. 26 contains 12 short answer type of questions carrying three marks 

 each. 
4) Section D : Q. No. 27 to Q. No. 31 contains 5 long answer type of questions carrying four marks 

 each. 
Physical constants: 𝜋 =3.142, g=9.8 m/s2, h=6.63×10-34J.s , c= 3 ×108 m/s,                                                                                                                                                              

   𝜎= 5.7 ×10-8W/m2.K4 , e=1.6 × 10-19 C,  𝜀0= 8.85 × 10-12C2/N.m2 
   1/4 𝜋𝜀0= 9 × 109 N.m2/C2, 𝜇0= 4 𝜋 × 10-7H/m 

    NA=6.022 × 1023 per mole, 1atm= 101.3 kPa 

 

SECTION A 

Q.No.1 Select and write the correct answer.                                                                            [10] 

(i) The dimensions of Rydberg’s constant are…..  

(a) [ M0 L1 T 0 ]           (b) [ M0 L -1 T 0 ]         (c) [ M0 L1 T 1]             (d) [ M0 L -1 T -1 ]  

    

(ii) A 500 kg car takes a round turn of radius 50m with a velocity of 36 km/hr. The centripetal force is 

 a) 250N                      b) 750N                     c) 1000N                         d) 1200N  

    

(iii) If 𝑚o and L denote the orbital angular moment and the angular momentum of the electron due to 

its orbital motion, then the gyromagnetic ratio is given by 
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(iv) The power radiated by a perfect blackbody depends only on its  

 (a) material                       (b) nature of surface               (c) colour                (d) temperature  

    

(v) If an electron is brought towards another electron, the electric potential energy of the system  

a) decreases                        b) increases                  c) Becomes zero                 d) Remains same  

    

 

 

 



(vi) A particle is moving in a circle with uniform speed. Its motion is 

 a)     Periodic and simple harmonic 

 b)     Non periodic  

 c)     Periodic but not simple harmonic 

 d)     Non periodic but simple harmonic  

    

(vii) Light follows wave nature because…  

  a)    Light rays travel in a straight line 

  b)    Light exhibits the phenomenon of reflection and refraction 

  c)   Light exhibits the phenomenon of interference 

  d)   Light causes the phenomenon of photoelectric effect  

(viii) In a common base configuration, the transistor has emitter current of 10 mA and collector current 

of 9.8 mA. The value of base current is….  

(a) 0.1 mA                 (b) 0.2 mA             (c) 0.3 mA                (d) 0.4 mA  

    

(ix) Two capillary tubes of radii 0.6 cm and 0.3 cm are dipped in the same liquid. The ratio of 

heights through which the liquid will rise in the tubes is 

 a) 2:1                   b) 1:2                    c) 4:1                                  d) 1:4  

    

(x) Four resistances 4 Ω, 8Ω, XΩ and 12Ω are connected in a series to form Wheatstone’s network. If the 

network is balanced, the value of X is  

a) 24                           b) 18                      c) 12                                   d) 8  

    

Q.No 2. Answer the following questions:                                                                                 [8] 

(i) What will be the shape of liquid meniscus for obtuse angle of contact?  

(ii) Which method of biasing is used for operating transistor as amplifier?  

(iii)  Why the temperature of all bodies remains constant at room temperature?  

(iv) Find energy of photon which have momentum 2 × 10−16gm-cm/sec.  

(v) State the formula for frequency of S.H.M in terms of force constant.  

(vi)  Define photoelectric effect. 

(vii) A violin string vibrates with fundamental frequency of 510 Hz. What is the frequency of first           

overtone? 

(viii) What does the ratio of magnetization to magnetic intensity indicates? 

 

 



 

SECTION B 

 Attempt any Eight of the following questions: [16] 

Q.No.3 Draw neat labeled diagram of Ferry’s black body.  

Q.No.4 What are polar and non polar dielectrics.  

Q.No.5 

A bucket containing water is tied to one end of a rope 5 m long and it is rotated in a 

vertical circle about the other end. Find the number of rotations per minute in 

order that the water in the bucket may not spill. 

 

Q.No.6 Differentiate between reversible and irreversible process.  

Q.No.7 
State the conditions when magnetic potential energy of a magnetic dipole (current 

carrying coil) kept in uniform magnetic field be minimum and maximum. 
 

Q.No.8 
Two soap bubbles have radius in the ratio 2:3. Compare the works done in blowing 

these bubbles. 
 

Q.No.9 
A toroid of 4000 turns has outer radius of 26 cm and inner radius of 25 cm. If the 

current in the wire is 10 A. Calculate the magnetic field of the toroid. 
 

Q.No.10 

 Calculate the induced emf between the ends of an axle of a railway carriage 1.75 m 

long travelling on level ground with a uniform velocity 50 kmph. The vertical 

component of Earth's magnetic field ( Bv ) is 5 x 10-5 T 

 

Q.No.11 

White light consists of wavelengths from 400 nm to 700 nm. What will be the 

wavelength range seen, When white light is passed through glass of refractive 

index 1.55 ? 

 

Q.No.12  Distinguish between Step up and Step Down Transformer.  

Q.No.13 
The half-life of a certain radioactive nucleus is 3.2 days. Calculate (i) decay constant 

(ii) average life of radioactive nucleus. 
 

Q.No.14 

A Plane Wavefront of light of wavelength 5500 A.U. is incident on two slits in a 

screen perpendicular to the direction of light rays. If the total separation of 10 

bright fringes on a screen 2 m away is 2 cm. Find the distance between the slits. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SECTION C 

 Attempt any Eight of the following questions: [24] 

Q.No.15 
What is a logic gate? Draw the symbol and give the truth table for NOT gate. 

Why NOT gate is called inverter? 
 

Q.No.16 

Compare the rates of emission of heat by a blackbody maintained at 627 oC and 

at 127 oC, if the blackbodies are surrounded by an enclosure at 27 oC. What 

would be the ratio of their rates of loss of heat? 

 

Q.No.17 
Obtain an expression for half life time of radioactive material. Hence state the 

relation between average life and half life time of radioactive material. 
 

Q.No.18 Obtain an expression for the capillary rise or fall using forces method.  

Q.No.19 

The work function of a surface is 3.1 eV. A photon of frequency 1 x 1015 Hz. Is 

incident on it. Calculate the incident wavelength, is photoelectric emission occur 

or not? 

 

Q.No.20 
Explain the different ways through which internal energy of the system can be 

changed. 
 

Q.No.21 
Determine the motional emf induced in a straight conductor moving in a 

uniform magnetic field with constant velocity on the basis of Lorentz force. 
 

Q.No.22 

In a meter bridge, the balance point is found to be at 39.5 cm from the end A 

when the resistor R is of 12.5 Ω (right gap). a) Determine the resistance of X (left 

gap). b) Determine the balance point of the bridge if X and R are interchanged? 

c) What happens if the galvanometer and cell are interchanged at the balance 

point of the bridge? 

 

Q.No.23 
Obtain the expression for the period of a magnet vibrating in a uniform magnetic 

field and performing S.H.M. 
 

Q.No.24 

When a plate of magnetic material of size 10 𝑐𝑚 × 0.5 𝑐𝑚 × 0.2 𝑐𝑚 (length, 

breadth and thickness respectively ) is located in magnetizing field of 0.5 × 

104 Am-1then magnetic moment of 5 A𝑚2 is induced in it. Find out magnetic 

induction in the plate. 

 

Q.No.25  Explain experimental setup for Fraunhofer diffraction with neat diagram.  

Q.No.26 

Three point charges +q, +2q and Q are placed at the three vertices of an 

equilateral triangle. Find the value of charge Q (in terms of q), so that electric 

potential energy of the system is zero. 

 

 

 



 

SECTION D 

 Attempt any Three of the following questions: [12] 

Q.No.27 What is a conical pendulum? Obtain an expression for its time period  

Q.No.28 

a) Using Biot Savarts law, obtain the expression for the magnetic induction near a 

straight infinitely long current carrying wire. 

b) A solenoid of length π m and 5 cm in diameter has winding of 1000 turns and 

carries a current of 5 A. Calculate the magnetic field at its centre along the radius. 

 

Q.No.29 

Describe geometry of the Young’s double slit experiment with the help of ray 

diagram. What is fringe width? Obtain an expression of it. Write the conditions for 

constructive as well as destructive interference. 

 

Q.No.30 

a) Obtain the expression for the resonant frequency of the LCR series circuit and 

explain electrical resonance in an LCR series circuit. 

b) A 0.5µF capacitor is discharged through a 10 millihenry inductor. Find the 

frequency of discharged. 

 

Q.No.31 

a) Explain thermodynamics of adiabatic process. 

b) The magnetic flux through a loop varries according to the relation ∅ = 8𝑡2+ 6𝑡 + 

2, ∅ is in milliweber and t is in second. What is the magnitude of the induced emf in 

the loop at t = 2 seconds? 
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