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PHYSICS
Class: 
XII

Time: 3 hrs. 






M.M.70

General instrustions:
(i) All questions are comulsory.

(ii) Q.1 to Q.5 are very short answer questions, carrying 1 mark each.

(iii) Q.6 to Q.12 are short answer questions, carrying 2 mark each.

(iv) Q.13 to Q.24 are also short answer questions, carrying 3 mark each.

(v) Q.24 to Q.27 are long answer questions, carrying 5 mark each.

1. Which physical quantity has its unit as (I) C-m (ii) Vm

2. An electron moving vertically downwards passes through a magnetic field, which is directed, from S to N in a horizontal plane. In which direction will the electron experience force?

3. For a 4-bit D/A converter, workout output voltage for input voltage combination (I) 0010 (ii) 1101.

4. An AC generator generates a peak emf E0. What will be the instantaneous emf when the plane of the coil be parallel to the field?

5. [image: image1.png]For a photosensitive surface, variation of max. K.E. of photoelectrons in eV emitted by the surface with the frequency of incident radiation is shown in the figure. What is the work function of the photosensitive surface in eV?
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6. Two point charges 10C & 40C are placed 10cm apart in vacuum. What will be the net field at a point midway between the two point charges?

7. Give the nature of V-I graph for (I) Ohmic (ii) non-ohmic circuit elements. Give one example of each type.

8. Write the expression for the magnitude of force per unit length between two infinitely long parallel, straight current carrying conductors. Hence define the SI unit of current.

9. An electron of K.E. 25keV moves perpendicular to the direction of a uniform magnetic field of 0.2 millitesla. Calculate the time period of rotation of electron in the magnetic field.

10. Briefly explain how Lenz’s law supports the law of conservation of energy.

11. The output voltage of an ideal transformer, connected to a 240V ac mains is 24V. When this transformer is used to light a bulb with rating 24V,24W; calculate the current in the primary coil of the circuit.

12. How does the diffraction limit the resolving power of an optical instrument.

13. Under what condition is the heat produced in an electric circuit (I) directly proportional (ii) inversely prorportional to the resistance of the circuit? A resistor R is put in series with a voltameter having electrodes made from a metal of chemical equivalent E. A mass ‘m’ of the metal gets deposited in a time ‘t’ when a current is made to flow through the combination. Obtain an expression for the heat produced in the resistor during this time.

i) Electromagnetic waves with wavelength:

ii) 1 are used to treat muscular strain

iii) 2 are used by a FM radio station for broadcasting

iv) 3 are used to detect fracture in bones

v) 4 are absorbed by the ozone layer of the atmosphere.

Identify and name the part of electromagnetic spectrum to which these radiations belong. Arrange these wavelengths in decreasing order of magnitude.

14. What is the principle of a potentiometer? How can it be used for comparing emf’s of two primary cells? Why can not we use a voltmeter for the same purpose?

15. What are coherent sources? Can two different bulbs, similar in all respects, act as coherent sources? Justify your answer.

16. Obtain an expression for the magnetic moment of an electron, moving with a speed ‘v’, in a circular orbit of radius ‘a’. State the rule to find the direction. How does this magnetic moment change when (I) the frequency of revolution is halved; (ii) the orbital radius is doubled?

17. A pure inductor is connected across an ac source. Show mathematically that the current in it lags behind the applied emf by a phase angle of /2. What is inductive reactance? Draw graph showing the variation of inductive reactance with the frequency of the ac source.

18. The wavelength of the incident light is 6000Å. If work function of the material is 1eV, calculate the velocity of the emitted electron. (Take h=6.64X10-34 Js and mass of electron = 9.1X10-31 kg)

19. Half-life of a certain radioactive material against -decay is 138 days. After what lapse of time the undecayed fraction of the material will be 6.25%?

20. A nucleus makes a transition from one permitted energy level to another level of lower energy. Name the region of electromagnetic spectrum to which the emitted photon belongs. What is the order of its energy in eV. Write four characteristics of nuclear forces.

21. The ratio of number density of free electrons to holes (ne/nh) for two different materials A and B, are equal to one and less than on respectively. Name the type of semiconductor to which A & B belong. Draw energy level diagrams for A and B.

22.  What is a twisted pair and how is it employed for line communication? Discuss its advantages and limitations.

23. What is carrier wave? Why high frequency carrier waves are employed for transmission?

24. State the theorem which relates the enclosed charge inside a closed surface, with electric flux through it. Use this theorem to obtain the electric field due to a uniformly charged thin spherical shell at a (I) outside point (ii) inside point. An electric charge of 8.85X10-13 C is placed at the centre of a sphere of radius 1m. What is the total electric flux linked with the sphere? How will the electric flux change if another equal and opposite charge is introduced at a distance of (I) 0.5m from the centre (ii) 1.5m from the centre.

25. Prove that -1  +   2  = 2-1, when refraction occurs from 
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rarer to denser medium at a convex refracting spherical surface.

27.
Two signals A and B shown in the figure are used as two inputs of (i) AND gate (ii) NOR gate and (iii) NAND gate. Obtain the output in each of the three cases.
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Explain, by drawing a circuit diagram, how an AND gate can be realised in practice using P-N junction diodes.
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