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General Instructions

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

(c) Question number 1 to 8 are very short answer type , carrying 1 mark each and are to be answered in one or two sentences .

(d) Question numbers 9 to 18 are short answer type, carrying 2 mark each and their answers should not exceed 30 words each 
(e) Question numbers 19 to 27 are short answer type carrying 3 mark each and their answers should not exceed 50 words each 

(f) Question numbers 28 to 30 are long answer type carrying 5 mark each and their answers should not exceed 150 words each .

(g) Use of calculators is not permitted. How ever, you may use log tables, if necessary


1.
An electron enters along positive Y axis in a horizontal magnetic field that exist in negative X axis . What will be direction of force experienced by the electron?
2. 
The graph between alternating current with frequency for a device is given below .name the device

3.
Give the value of power factor of an LCR series circuit.
4.
Two electromagnetic waves in a medium has wavelengths 4000A0 and 6000A0. Give the ratio of their velocities.
5.
Out of  X-Rays and Sound waves, which wave ca be polarized? Give reason for your answer.
6.
A radio active sample has a half life period of 30s. How much of the sample will be left after 90s?
7.
How does the thickness of depletion layer of a PN Junction diode vary if the reverse bias is increased?
8.
Write down the truth table for a two in put NOR Gate.

9.
Two identical point charges ‘Q’ each are kept at a distance ‘r’ from each in vacuum. A third point charge q is placed midway between the above two charges so hat the entire system is in equilibrium. Calculate the magnitude and nature of the third charge.






OR


Two point charges +2q and -4Q are kept at a distance r in vacuum. Determine the point between them where the electric potential due to this system is zero.
10.
Two identical wires, one made of Copper and the other of Germanium are heated from 30 K to 300 K. Briefly explain the variation of resistivity in each case. Give reason for your answer.
11.
Two cells of emf 1.5 V and 2 V and internal resistance 1Ω and 2Ω respectively are connected in parallel to pass a current in the same direction through an external resistance of 5Ω. Using Kirchoff’s laws, calculate the current in each branch of the circuit and potential drop across 5Ω. resistor. 
12.
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.
13.
Name the part of electromagnetic spectrum to which wavelengths i) 1 A0 and ii) 10-2 m belongs. Give one use for each.
14.
How is the resolving power of a microscope affected when 


i) Wave length of the illuminating radiation is decreased?  and 


ii) Diameter of the objective lens is deceased?


Justify your answer in each case
15.
Two metals A and B of work functions 2.1 eV and 4.5 eV respectively are irradiated with a radiation of wave length 300 nm. Which of the two metals will emit photo electrons and why?

16.
Compare the de-Broglie wavelengths of an electron moving with a speed 1% of the speed of  light in vacuum and a ball of mass 30 g moving with a speed 100 m/s.

17.
Deduce the relation between decay constant (λ) and half life period (T) for the disintegration of a radio active nucleus. 

18.
Differentiate between ‘point to point’ and broadcast communication modes. Give one example for each.
19.
State the theorem that relates the flux through a closed surface and the charge enclosed by it. Using this theorem , deduce an expression for the electric field intensity at a point near a linear charge distribution of charge density λ, held in vacuum.
20.
A parallel plate capacitor is charged to a potential V. Disconnecting the supply , the distance between the plates is doubled and a dielectric of constant K=5 is introduced between the plates. Explain the variation in the following 

i) The capacitance of the capacitor 


ii) Potential difference between the plates of the capacitor 


iii) Energy stored in the capacitor


Give reasons to support your answer

21.
State the working principle of a potentiometer and with a neat labeled circuit diagram , explain the method of determination of the internal resistance of a given primary cell using potentio meter .

22.
A bulb and an ideal inductor are connected in series with an a.c source and he bulb glows with a particular brightness. How does the brightness of the bulb be affected on


i) Decreasing the frequency of a.c ?


ii) An iron core is introduced in the inductor?


iii) A capacitor with Xc=2XL is introduced in series with the circuit ?








OR


Define the term mutual inductance between two pairs of coils. How does the mutual inductance between two pairs of coils change on

i) increasing the distance between the coils


ii) doubling he number of turns of each coils 

23.
Explain the principle and working of a Step up transformer with the help of a neat labeled diagram.

24.
A beam of light of wave length 400nm incident normally on a right angled prism as shown . It is observed that the light just grazes the surface AC after falling on it. Given hat the refractive index of the material of the prism varies with wavelength as per the relation 





μA= 1.2+b/ λ2

Calculate the value of b and refractive index of the material of the prism for a wave length of    λ= 5000 A0 {Given θ=sin-1(0.625)}


[image: image1]
25.
Give reason for the following

i) Astronomers prefer to use telescope with large objective diameters to observe astronomical objects


ii) Two identical but independent monochromatic sources of light can not be coherent.


iii) The value of Brewster’s angle for a transparent medium is different for lights of different colours

26.
The spectrum of a star in the visible and ultraviolet region was observed and the wave length of some of the lines that could be identified were found to be 



824 A0, 970 A0 , 1120 A0 , 2504 A0, 5173 A0 , 6100 A0

Which of these lines can not belong to hydrogen atom spectrum ? Support your answer with suitable calculations.( Given R=1.03x107 m-1 and 1/R=970A0)
27.
Define the term modulation index or an AM wave . What would be the modulation index for an AM wave for which the maximum amplitude is x and minimum amplitude is y?

28.
Two circular coils A and B of radius in the ratio 2:1 are placed in horizontal planes with their centres coinciding with each other. Coil A has a current I flowing through it in clockwise sense. what must be the current in coil B to make he total magnetic field at the common centre of the coils zero ?

With same currents flowing in the coils , if coil B is held perpendicular to coil A (Centres still coinciding ) , what would the resultant field at the centre of the combination?







OR


State Ampere circuital law. 

A straight thick long wire of uniform cross section of radius ‘a’ is carrying a steady current I . Use Ampere circuital law to obtain a relation showing the variation of magnetic field inside and outside the wire with distance r {(r<a) and (r>a) of a field point fro the centre of its cross section.

Plot graph showing the nature of this variation between  B and r.

29.
State the principle which help us to explain the geometrical construction of wave fronts at any instant. Apply this principle to 

i) show that a spherical/plane  wave front continues to propagate forward as a spherical/plane wave front 

ii) derive Snell’s law of refraction by drawing  the refracted wave front corresponding to a plane wave front incident on the boundary separating a rarer medium from a denser medium.







OR


i) Using the relation for refraction at a single spherical refracting surface, derive lens maker’s formula .
ii) In the accompanying diagram , a direct mage formed by the lens (f=10 cm) of a object placed at O and that formed after reflection from the spherical mirror are formed at the same point OI What is the radius of curvature of the mirror? 

[image: image2]
30.
With neat labelled diagram explain the use of an NPN transistor as a CE amplifier. Write expressions for current gain and transconductance . Draw the input and output voltages and explain the phase relation between them. 





OR


What do you mean by depletion layer and barrier potential of a P-N Junction Diode? 

With a neat labeled diagram , explain the working of diode as a full wave rectifier
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