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Sample Paper

Subject: Physics
Class 12th 

Time allowed: 3 hours 







Maximum Marks: 70

General Instructions:

1. All questions are compulsory. There are 26 questions in all. 
2. This question paper has five sections: Section A, Section B, Section C, Section D and Section E. 
3. Section A contains five questions of one mark each, Section B contains five questions of two marks each, Section C contains twelve questions of three marks each, Section D contains one value based question of four marks and Section E contains three questions of five marks each. 
4. For solutions or hints, please write to physics_css@yahoo.com
SECTION A
Q.1> Why do the I-V characteristics of conductors deviate from straight line for high value of current?
Q.2> A bulb is connected in series with an inductor to an a.c. supply. How would the brightness of the bulb change on inserting a diamagnetic core in the inductor.
Q.3> In a velocity selector, an electron moving with a velocity V, passes without any deviation in its path. What can be concluded about the direction of E and B?

Q.4> A capacitor of 5nF is given a charge 10mC. What is the amount of work done in moving an electron from the negative plate to the positive plate?

Q.5> Plot the variation of V versus 1/R for a negative point charge.
SECTION B
Q.6> An alpha particle and a proton are accelerated by the same potential difference. They both enter a uniform magnetic field perpendicular to their velocity. Find the ratio of their radius.
Q.7> Which EM wave has highest (a) Speed in vacuum
(b) Wavelength in vacuum
Q.8> Keeping the voltage of the charging source constant, what would be the percentage change in the energy stored in a parallel plate capacitor if the separation between its plates were to be increased by 10%?
Q.9> Two identical charged particles moving with same speed enter a region of uniform magnetic field. If one of these enters normal to the field direction and the other enters along a direction at 300 with the field, what would be the ratio of their (a) angular frequencies
(b) Radius?
Q.10> Show that the magnetic field at the center of a coil of radius R is 23 / 2 times the magnetic field at an axial point which is at a distance R from the center.
SECTION C

Q.11> Derive an expression for the torque acting on a current carrying loop placed in a magnetic field. Mention two pairs of perpendicular vectors in this expression.
Q.12> What is mutual induction? Mention its SI unit and derive an expression for the mutual inductance for a pair of concentric coils of radius Ra and Rb with Ra << Rb
Q.13> Four charges +Q, -Q, +Q and –Q are placed on the corners of a square ABCD in that particular order. Will the E.F and potential be same if instead of the above order the charges were kept as +Q, +Q, -Q and –Q. 

Q.14> Two resistors “A” and “B” of 10 ohm each are connected in series across a 100 volt cell. The potential difference across “A” is measured using  (a) 1MΩ voltmeter 
(b) 1KΩ voltmeter 
(c) Potentiometer.  The readings obtained in the three cases are V1, V2 and V3 respectively. Arrange the readings in ascending order. Explain which of them is most accurate and why

Q.15> An ideal cell when connected across a resistor “X”, produces 2A current and when the cell is connected across “Y”, the current in the circuit is 1A. Find the current in the circuit if the cell is connected across 
(a) Series combination of “X” and “Y” 
(b) Parallel combination of X and Y

Q.16> An a.c. supply of 220 volts is connected across a series circuit of R=5ohm, L = 5mH and C = 5μF.  


(a) Find the resonance frequency (b) Find the amplitude of current at resonance


(c) Find the power loss and power factor at resonance
Q.17> The variation of potential difference across the 

Terminals of a cell as a function of current is shown in 

the adjacent graph. Using this, find

(a) EMF of the cell  (b) Internal resistance of the cell

Q.18> Name an EM wave having frequency (a) greater (b) lesser than visible light. Mention one use of each
Q.19> State kirchoff’s laws and mention their basis. Derive condition for balanced Wheatstone bridge.
Q.20> State Coulomb’s law in vector form. Define dielectric constant in terms of force b/w charges.
Q.21> What are superconductors? Plot the variation of R versus T for and mention one real life application.

(b) Draw diagram to depict the behavior of magnetic field lines near a bar of mercury cooled to 2K.
Q.22> What is electric flux? Is it a vector? Mention its SI unit. 

(b) An electric charge of 8.85x10-13C is placed at the center of a sphere of radius 1m. What is the total flux linked with the sphere? How will the flux change if another equal but opposite charge is kept at a distance of 


(a) 0.5m from the center

(b) 1.5m from the center.
SECTION D

Q.23> Ravi was performing the potentiometer experiment to determine the internal resistance of a Daniel cell using a shunt of 100ohm. He could not obtain the null point. As he moved the jockey from A to B, the galvanometer reading goes on increasing. He tried several times but at last gave up. Then his friend came and solved the problem and finally a null point was obtained at 75cm with the shunt key open and 50cm with the shunt key closed. 

(a) What value was displayed by the friend

(b) What was the mistake that Ravi was doing?

(c) Mention one other mistake where a null point will not be obtained.

SECTION E
Q.24> When an AC source of 20 volts is connected across “X”, the current is found to be 5 A and in phase with the applied voltage. When the same source is connected separately across “Y”, the current is found to be 4A but leading the voltage by 90 degrees. The source is then connected across “Z” and the current is found to be 10A but lagging the voltage by 90 degrees. (a) Identify “X”, “Y” and “Z” giving suitable reasons

(b) Find the current in the circuit of X,Y and Z are connected in series across the same source.

Q.25> Using a labeled diagram, explain the construction and working of a Moving coil Galvanometer 
(b) A galvanometer of coil resistance 5ohm shows full scale deflection at 2mA. What should be done so that this galvanometer shows half scale deflection at 5mA current?
Q.26> A mobile adapter consists of a transformer in which the number of turns in the primary are ten times more than the number of turns in the secondary. The input power is 100W at 200 volts. If the efficiency is 75%, find the Primary current  (b) Secondary voltage  (c) Secondary current  (d) Output Power
For solutions and hints please write to

Abhishek Gupta

Engineering Physics, IIT-Delhi

Email: physics_css@yahoo.com
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