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12 CBSE PHYSICS SAMPLE PAPER 4

 

GENERAL INSTRUCTIONS: 

(i) All questions are compulsory. Total time allowed is 3 hours and maximum marks are 70. 

(iii) Q. No. 1 to 8 are very short answer type questions, carrying one mark each. 

(iv) Q. No numbers 9 to 18 are short answer type questions, carrying two marks each. 

(v) Q. No. 19 to 27 are also short answer type questions, carrying three marks each. 

(vi) Q. No. 28 to 30 are long answer type questions, carrying five marks each. 

 

1.  Define electric susceptibility. How its related to dielectric constant? 

2.  Zener diode has higher dopant densities as compared to ordinary p-n junctiondiodes. How does it affect (1) 
width of the depletion layer? (ii) Junction field? 

3.  Which physical quantity remains same for gamma rays of wavelength 10
-12

m and micro waves of wavelength 
10

-1
m in vacuum? 

4.  A carbon resistor is marked with yellow violet and red colour strips. What is its resitance? 

5. A bulb and a capacitor are connected in series to an a.c. source of variable frequency. How will the brightness 
of the bulb change on increasing the frequency of the a.c. source. 

6.  A proton, and an alpha particle, both initially at rest, are (suitably) accelerated so as to have the same kinetic 
energy .What is the ratio of their de-Broglie wavelength? 

7.  Define centripetal force. Prove that 
r

a
2

 

8.  A player throws a ball upwards with an initial speed of 29.4 m/s. (i) What is direction of acceleration during 
upward direction? (ii)  What is velocity at the highest point? 

9.  Why radio waves are communication waves .Write two uses of the waves. 

10.  Draw a circuit diagram of potentiometer to find internal resistance of a cell and Establish formula for it. 

11.  The length and breadth of a rectangle are (5.7  0.1) cm and (3.4  0.2) cm respectively. Calculate area of  
rectangle with error limits. 

12.  State laws which are used for calculating equivalent resistance of unbalanced wheat stone bridge. 

13.  A point charge of 2.0 μC is at the centre of a cubic Gaussian surface 9.0 cm on edge. What is the net electric 
flux through the surface? 

14.  Define modulation index in Amplitude modulation. What its physical significance? 

15.  (a) When the resistance connected in series with a cell is halved, the current is equal to or slightly less or 
slightly greater than double. Why? 

(b) What is the color code for a resistor of resistance 350mΩ with 5% tolerance? 

16.  Two electric charges 2 µC and 4 µC are separated by a distance of 18 cm. Calculate the electric potential at 
the centre of the line joining the two charges. 

17.  A modulating signal is a square wave as shown in the figure. The carrier wave is given by y(t) = 4 sin (6πt) 
volts. Draw the amplitude modulated wave. 

 

17.  The values of ground state energy of hydrogen atom is  -13.6 eV. 

(a) What does the negative sign signify? 
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(b) How much energy required  to take an electron in this atom from the ground state to the first excited state? 

18.  (a) Write two characteristics of a material used for making permanent magnets. (b) Why is core of an 
electromagnet made of ferromagnetic materials? 

19.  Two convex lenses, of equal length, but of aperture A1 and A2 (A2< A1) , are used as the objective lenses in 
two astronomical telescopes having identical eyepieces. Compare the ratio of their (a) resolving power 
(b)(normal) magnifying power and (c) intensity of images formed by them. Which one of the two telescopes 
should be preferred? Why? 

20.  Plot the graph for binding energy per nucleon as a function of mass number. Write it main features. 

21.  (a) Define recoil of the gun. State the law on which it is based. 

(b) A machine gun of mass 10 kg fires 20 g bullets at the rate of 10 bullets per second, with the speed of 500 
m/s. What force is necessary to hold the gun in position? 

22.  Varun an electrician was called by the people of a NGO in a village to inform people about the safety 
measures of AC electrical devices and being used in daily life. He game the demonstration of charging and 
discharging of battery of a solar light. The people of village appreciated the steps of NGO. 

(a) List three values of NGO displayed in informing the villagers about the safety measures. 

(b) What is the standard voltage and frequency used for AC in India? 

(c) Write one difference between charging and discharging of a battery. 

23.  What is satellite wave propagation? Which tow communication methods make use of this mode of 
propagation? Derive the expression for the height of transmitting antenna. 

24.  State Huygen’s postulates and verify Snell's law of refraction using wave theory. 

OR 

24. With the help of circuit diagram explain in brief the use of potentiometer for comparision of emf of two cells. 

25.  Using Bohr’s postulates for hydrogen atom, show that the total energy (E) of the electron in the stationary 
states can be expressed as the sum Kinetic energy (K) and the Potential energy (U), where   K=-2U. Hence 
deduce the expression for the total energy in the n

th
 energy level of hydrogen atom. 

26.  State Biot-savart law. An electron is moving at 10
6
 m/s in a direction parallel to a current of 5 A flowing through 

an infinitely long wire at a perpendicular distance of 10 cm in air. Calculate the magnitude of force experienced 
by an electron. 

27.  Explain elements of earth’s magnetic field. Relate vertical component, horizontal component and angle of dip. 

28.  State the Biot-savart law for the magnetic field due to a current carrying element. Using this law obtain a 
formula for magnetic field at the centre of circular loop of radius R carrying a  steady current I. 

29.  Derive the expression for the torque acting on a rectangular loop placed in a uniform magnetic field. A circular 
coil of 20 turns and radius 10 cm is placed in a uniform magnetic field of 0.10 T normal to the plane of the coil. 
If the current in the coil is 5.0 A, what is the (a) total torque on the coil, (b) total force on the coil, (c) average 
force on each electron in the coil due to the magnetic field? (The coil is made of copper wire of cross-sectional 
area 10

-5
 m

2
, and the free electron density in copper is given to be about 10

29
  m

-3
.) 

OR 

29.  (a) State Biot-Savart’s Law. Using this law, derive the expression for the magnetic field due to current carrying 
circular loop of radius R, at a point, which is at a distance X from its center along the axis of loop. (b) Two 
identical loops, marked 1 and 2 carrying equal currents, are placed with the geometrical axes perpendicular to 
each other. Find the magnitude and direction of the net magnetic field produced at point O. 

30.  Define angular velocity and angular acceleration. Derive an expression for centripetal acceleration in case of 
uniform circular motion of an object. 

OR 

30.  (a) Explain, giving reasons, the basic difference in converting a galvanometer into (I) a voltmeter and (II) an 
ammeter. 

(b) Two long straight parallel conductors carrying currents I1 and I2 are separated by a distance ‘d’. Explain 
briefly, with the help of a suitable diagram, how magnetic field due to one conductor acts on the other. Hence 
deduce the expression for the force acting between the two conductors. Mention the nature of this force. 

 


