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Guess Paper – 2010
Subject – Physics
Class – XII

				
Time: 3 Hrs													MM: 70
General Instructions:
· All questions are compulsory.
· There are 30 questions in total. Questions 1 to 8 carry 1 mark each, questions 9 to 18 carry 2 marks each, questions 9 to 27 carry 3 marks each and questions 28 to 30 carry 5 marks each.
· There is no overall choice. However, an internal choice has been provided in 1 question of 2 marks, 1 question of 3 marks and all the 3 questions of 5 marks. You have to attempt only one of the given choices in such questions.
· Use of calculators is not permitted.
· You may use the following physical constants wherever necessary. 

1. Is the force acting between two point charges q1 and q2 are kept at same distance apart in air attractive or repulsive when (i) q1q2>0,     (ii) q1q2<0 [1]
2. Two protons A and B are placed between two parallel plates having a potential difference V as shown in figure. Will these protons experience equal or unequal force? [1]
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3. A wire of resistivity of  is stretched to twice its length. What will be its new resistivity? [1]
4. How can the sensitivity of a potentiometer be increased? [1]
5. Two wires of equal lengths are bent in the form of two loops. One of the loop is square shaped where as the other loop is circular. These are suspended in a uniform magnetic field and the same current is passed through them. Which loop will experience greater torque? Give reasons. [1]
6. How does the magnetic moment of an electron in a circular orbit of radius r and moving with a speed v change, when the frequency of revolution is doubled? [1]
7. The power factor of an a.c. circuit is 1. What will be the phase difference between voltage and current in this circuit? [1]
8. 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? Give reasons. [1]
9. What is an equipotential surface? Show that the electric field at a point on the surface of a charged conductor or just outside it is perpendicular to the surface? [2]
10. An electric dipole with moment  is placed in uniform electric field intensity. Write on expression for torque τ experienced by the dipole in the field for which torque is (i) maximum (ii) minimum and  (iii) half of the maximum.
11. Using Ampere’s circuited law, derive an expression for the magnetic field along the axis of a toroidal solenoid. [2]
12. Name the elements of the earth’s magnetic field at a place. Explain their meaning? [2]
13. In the given circuit, calculate the value of current in 6Ω resistor and indicate its direction: [2]

				E1 = 4 V     E2 = 8 V	

                                  0.5 Ω 				1.0 Ω 
						
					       3.0 Ω
			4.5 Ω
					      6.0 Ω

14. How does the resistivity of silicon vary with temperature? Explain. [2]





15. The circuit diagram shows the use of a potentiometer to measure a small emf produced by a cell E2. The cell E1 of emf 2V, has a negligible internal resistance. The potentiometer wire PQ is one meter long and has a resistance 5Ω. The balance point S is found to be 500 mm form P. calculate the value V, generated by E2.

			                       E1


                     	       495  Ω       P                 Q                     S
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Or
A cell of emf E and internal resistance ‘r’ give a current of  0.8 A with an external resistor of 24 Ω and a current of 0.5 A with an external resistor of 40 Ω. Calculate (i) emf E and   (ii) internal resistance ‘r’ of the cell.
16. Draw a labelled diagram of Hertz’s experimental setup to produce electromagnetic waves. Explain the generation of electromagnetic waves using this setup. [2]
17. An inductor ‘L’ of reactance XL, is connected in series with a bulb ‘B’ to an a.c. source as shown in figure. Briefly explain how does the brightness of the bulb change, when (i) number of turns of the inductor is reduced and  (ii) a capacitor of reactance XC=XL is included in series in the same circuit. [2]
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18.  Find the average value of the a.c. voltage V=Vo sinωt over the interval t=0 and t=π/ω. [2]
19. A pure inductor is connected across an a.c. source. Show mathematically that the current in it lags behind the applied emf by a phase angle of π/2. What is its inductive reactance? Draw a graph showing the variation of inductive reactance with frequency of a.c. source. [3]
Or
An alternating emf is applied across a capacitor. Show mathematically that the current leads the emf by a phase angle π/2. What is its capacitive reactance? Draw a graph showing the variation of capacitive reactance with frequency of ac source.
20. Write order of frequency range and one use of each of the following electromagnetic radiations:  [3]          (a) microwave		(b) infra-red rays	(c) ultra violet rays
21. Define the term ‘eddy currents’. State the main understandable effect of these currents and give the method used to minimize this undesirable effect. [3]
22. Define electric field intensity at a point. Derive an expression  for the dipole field intensity on the right bisector of a short dipole. [3]
23. Two point charges 4µc and -2µc are separated by a distance 1 m in air. At what points on the line joining the charges is the electric potential zero? [3]
24. State Kirchhoff’s laws for electrical circuits. Derive the balancing condition for a Wheatstone bridge using these laws. [3]
25. Derive the expressions for: (a) resistance and (ii) resistivity of a conductor in terms of number density of free electrons and relaxation time. [3]
26. In a galvanometer there is a deflection of 10 divisions per mA. The internal resistance of the galvanometer is 60 ohm. If a shunt of 2.5 ohm is connected to the galvanometer and there are 50 divisions in all on the scale of the galvanometer. Calculate the maximum current that the galvanometer can read. [3]
27. Distinguish the magnetic properties of diamagnetic, paramagnetic, and ferromagnetic substances in terms of (i) susceptibility, (ii) magnetic induction and (iii) magnetic permeability. [3]

28. Draw a labelled diagram of an ac generator. Write the principle on which it works. An ac generator consists of a coil 100 turns and cross sectional area 3 m2, rotating at a constant speed 60 rad/sec in a uniform magnetic field of 0.04 T. the resistance of the coil is 500Ω. Calculate (i) maximum current drawn from the generator and (ii) maximum power dissipation in the coil. [5]
Or
With the help of a labelled diagram, explain the working principle of a step-up transformer. In an ideal transformer, number of turns in primary and secondary are 200 and 1000 respectively. If the power input to the primary is 10 KW at 200 V , calculate output voltage and current in primary.
29. State Gauss’s theorem. Using this theorem, show mathematically that for any point outside the shell, the field due to a uniformly charged thin spherical shell is same as if the entire charge of the shell is concentrated at the centre. Why do you except the electric field inside the shell to be zero according to the theorem? [5]
Or
Derive an expression for electrostatic energy stored in a parallel plate capacitor. Assuming that the capacitor is disconnected from the charging battery, explain how the (a) Capacitance, (b) Electric field intensity (c) energy stored, in the parallel plate capacitor change, when a medium of dielectric constant ‘K’ is introduced between the plates.

30. Explain the principle and working of cyclotron with the help of a labelled diagram. A cyclotron’s oscillator frequency is 10 MHz. What should be the operating magnetic field for accelerating protons? If the radius of its ‘dees’ is 60 cm, what is the kinetic energy of the proton beam produced by the accelerator? Express your answer in units of MeV. ( [5]
Or
Depict the magnetic field lines due to two straight, long, parallel conductors carrying currents I1 and I2 in the same direction. Hence deduce an expression for the force acting per unit length on one conductor due to other. Is this force attractive or repulsive?
     Figure shows a rectangular current carrying loop placed 2 cm away from a long, straight, current carrying conductor. What is the direction and magnitude of the net force acting on current loop? 
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