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Guess Paper – 2011
Class – XII
Subject –Physics
Time-3 hr.

Date- 10/02/11



Marks-70

General Instructions:

(i) All questions are compulsory.

(ii) There are 30 questions in total. Questions 1 to 8 carry one mark each, questions 9 to 18 carry two marks each, questions 19 to 27 carry three marks each and questions 28 to 30 carry five marks each.

(iii) There is no overall choice. However ,an internal choice has been provided in one question of two marks, one question of three marks and all three questions of five marks each. You have to attempt only one of the choices in such questions.

(iv) Use of calculators is not permitted.

(v) You may use the following values of physical constants wherever necessary :

c = 3 x 108 ms-1

         h = 6.626 x 10-34 Js


         e = 1.602 x 10-19 C


         µ0= 4π x 10-7 TmA-1
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        1      = 9 x 109 Nm2C-2

     4πε0







  Mass of electron me
= 9.1 x 10-31 kg


   Mass of neutron mn
= 1.675 x 10-27 kg


  Boltzmann’s constant k =1.381 x 10-23 JK-1

 Avogadro’s number NA = 6.022 x 1023 mol-1
            Radius of earth = 6400 km

UNITS- 1. ELECTROSTATICS 2.CURRENT ELECTRICITY 3.MAGNETIC EFFECT OF CURRENT AND MAGNETISM 4. EMI & AC 5. EM Waves.
Q.1 How is the relative permeability (µr) of a material related to its susceptibility (χm) ?
1

Q.2 A metallic wire 1 m in length is moving normally across a field of 0.1 T with a speed of 5 ms-1. Find the emf between the ends of the wire.





1

Q.3 What is the angle between the directions of electric field at any (i) axial point and (ii) equatorial point due to an electric dipole  ?


1

Q.4  A(hypothetical) bar magnet (AB) is cut into two equal parts. One part is now kept over the other, so that pole C2 is above C1. If M is the magnetic moment of the original magnet, what would be the magnetic moment of the combination so formed ?
1
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Q.5 The graph shown here, shows the variation of the total energy (E) stored in a capacitor against the value of the capacitance (C) itself .Which of the two-the charge on the capacitor or the potential used to charge it is kept constant for this graph ?           1
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Q.6 An α-particle and a proton are moving in the plane of the paper in a region where there is a uniform magnetic field (B) directed normal to the plane of the paper. If the two particles have equal linear momenta, what will be the ratio of the radii of their trajectories in the field ?
1

Q.7 An electrical element X, when connected to an alternating voltage source, has the current through it leading the voltage by π/2 radians . Identify X and write an expression for its reactance.
1

Q.8 Two plane sheets of charge densities +σ and – σ are kept in air as shown in Fig. what are the electric field intensities at points A and B ?






1
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Q.9 What is the magnitude of magnetic force per unit length on a wire carrying a current of 8 A and making an angle of 300 with the direction of a uniform magnetic field of 0.15 T ?
2

Q.10 State Lenz’s law. Predict the polarity of the capacitor in the situation described by fig.













2                                                           
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Q.11 (i) Draw the graphs showing variation of inductive reactance and capacitive reactance with frequency of applied a.c. source.

         (ii) Can the voltage drop across the inductor or the capacitor in a series LCR-circuit be greater than the applied voltage of the a.c. source ? Justify your answer.


2

Q.12   Calculate the temperature at which the resistance of a conductor becomes 20% more than its resistance at 270C .The value of the temperature coefficient of resistance of the conductor is 2.0 x 10-4 /K.










2

.13  Two cells of emf E1 and E2 have internal resistance r1 and r2. Deduce an expression for equivalent emf of their parallel combination.





2







OR

  A cell of emf(E) and internal resistance (r) is connected across a variable external resistance (R) . Plot graphs to show variation of  (i) E with R (ii) Terminal P.D. of the cell(V) with R. 


Q.14 S1 and S2 are hollow concentric spheres enclosing charge, Q1 and Q2 respectively.
     2


(i) What is the ratio of electric flux through S1 and S2 ?

(ii) How will the electric flux through the sphere S1 change if a medium of dielectric constant K is introduced in the space inside S1 in place of air.
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Q.15 State Gauss theorem and draw a graph between electric field due to an infinite plane charged sheet and distance.








2

Q.16 An infinite line charge produces a field of 9 x 104 NC-1 at a distance of 2 cm. Calculate the linear charge density.









2

Q.17 Define the term current density of a metallic conductor. Deduce the relation connecting  2 current density (J) and conductivity (σ) of the conductor, when an electric field E is applied to it.

Q.18 Calculate the potential difference across the 8 ohm resistor.




A                       4 V            2  Ω                 B


                                                                                                        6 Ω







8 Ω



                            4 Ω

                                                    6 V           1Ω


Q.19 State the principle of metre bridge. With the help of circuit diagram, explain how will you find out an unknown resistance ?







3
Q.20 (i) State the principle of transformer.






3

         (ii) Show that in the free oscillations of an LC circuit, the sum of energies stored in capacitor and the inductor is constant in time.






OR

(a) In India, domestic power supply is at 220 V, 50 Hz, while in USA it is 110 V, 50 Hz. Give one advantage and one disadvantage of 220 V supply over 110 V supply.

(b) In an a.c. circuit, R=4Ω , Z=5 Ω, Vrms=200 V and Irms =1.5 A. Calculate the average power consumed over a full cycle.

Q.21 Why is a potentiometer preferred over a voltmeter for determining the emf of a cell ? Two cells of Emf E1 and E2 are connected together in two ways shown here.  

3




















         E1     E2                          E1    E2 
The ‘balance points’ in a given potentiometer experiment for these two combinations of cells are found to be  at 351.0 cm and 70.2 cm respectively. Calculate the ratio of the Emfs of the two cells.

Q.22 When a circuit element ‘X’ is connected across an a.c. source, a current of √2 A flows through it and this current is in phase with the applied voltage .When another element ‘Y’ is connected across the same a.c. source, the same current flows in the circuit but it leads the voltage by π/2 radians.








3


(i) Name the circuit elements X and Y.

(ii) Find the current that flows in the circuit when the series combination of X and Y is  connected across the same a.c. voltage.

(iii) Plot a graph showing variation of the net impedance of this series combination of X and Y as a function of the angular frequency ɷ of the applied voltage.

Q.23     An electric dipole of dipole moment p is placed in a uniform electric field E. Write the expression for the torque τ experienced by the dipole. Identify two pairs of perpendicular vectors in the expression . Show diagrammatically the orientation of the dipole in the field for which the torque is (i) Maximum (ii) Half the maximum value (iii) Zero.



3







OR

Two capacitors with capacity C1 and C2 are charged to potential V1 and V2 respectively and then connected in parallel. Calculate the common potential across the combination, the charge on each capacitor , the electrostatic energy stored in the system and the change in the electrostatic energy from its initial value.  

Q.24 Show that during the charging of a parallel plate capacitor , the rate of change of charge on each plate equals ε0 time the rate of change of electric flux ϕE linked with it. What is the name given to the term ε0 =dϕE/dt ?








 3

Q.25 
(a) Find the electrostatic potential energy of a system consisting of two charges 7 µC and -2 µC placed at (-9cm,0,0) and (9cm,0,0) respectively.




 3

(i) How much work is required to separate the two charges infinitely away from each other ?

(b) Two positive point charges of 0.2 µC and 0.01 µC are placed 10 cm apart. Calculate the work done in reducing the distance to 5 cm. 

Q.26 
Distinguish between self induction and self inductance. What is the unit of self inductance. 

Derive expression for the coefficient of self induction or inductance of a coil.
3

Q.27  
(a) Define average value of ac .Deduce relation between its average value and the peak value.










3

(b) The instantaneous value of an ac is E=300 sin 314t  in volt. What is the rms value of the emf ?

Q.28 A parallel plate capacitor, each with plate area A and separation d, is charged to a potential difference V. The battery used to charge it is then disconnected. A dielectric slab of thickness d and dielectric constant k is now placed between the plates. What change, if any, will take place in : (i) charge on plates, (ii) electric field intensity between the plates


(iii) capacitance of the capacitor. Justify your answer in each case.


5






OR

(a) State the principle of Van de Graaff generator and draw a labelled diagram of the generator.

(b) A parallel plate capacitor is to be designed with a voltage rating 1 kV, using a material of dielectric constant 3 and dielectric strength about 107 Vm-1. For safety ,we would like the field never to exceed say 10% of the dielectric strength. What minimum area of the plates is required to have a capacitance of 50 pF ?

Q.29 (a) Derive an expression for the maximum force experienced by a straight conductor of length l, carrying current I and kept in a uniform magnetic field B.





         (b) A straight wire of mass 200 g and length 1.5 m carries a current of 2 A. It is suspended in mid-air by a uniform horizontal magnetic field B. What is the magnitude of the magnetic field.








OR





5

(a) State the principle of cyclotron and draw labelled diagram.

(b) A cyclotron’s oscillator frequency is 10 MHz .What should be the operating magnetic field for accelerating protons ? If the radius of the ‘Dees’ is 60 cm, what is the kinetic energy of the proton beam produced by the accelerator ? (e=1.60 x 10-19 C, 

mp=1.67 x 10-27 kg ). Express your answer in units of MeV ( 1 MeV =1.602 x 10-13 J)

  


Q.30 (a) Draw the labelled diagram of moving coil galvanometer. Prove that in a radial magnetic field, the deflection of the coil is directly proportional to the current flowing in the coil.


(b) A galvanometer can be converted into a voltmeter to measure up to


(i) ‘V’ volts by connecting a resistance R1 in series with coil.


(ii) V/2 volts by connecting a resistance R2 in series with its coil. Find the resistance R in terms of R1 and R2 required to convert it into a voltmeter that can read up to ‘2V’ volts.





OR





5

(a) Draw diagrams to depict the behaviour of magnetic field lines near a ‘bar’ of :

(i) Copper   (ii) Aluminium   

(iii) Mercury, cooled to a very low temperature(4.2K)

(b) The vertical of the earth’s magnetic field at a given place is √3 times its horizontal component .If total intensity of earth’s magnetic field at the place is 0.4 G.

Find the value of : 

  (i) Angle of dip

(ii) The Horizontal component of earth’s magnetic field.
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