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M.M. =70
	General Instructions:-












(i) All questions are compulsory..

(iii) Q.No. 1 to 9 are very short answer type questions, carrying one mark each.

(iv) Q.No numbers 10 to 17 are short answer type questions, carrying two marks each.

(v) Q.No. 18 to 27 are also short answer type questions, carrying three marks each.

(vi) Q.No. 28 to 30 are long answer type questions, carrying five marks each.

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

           c = 3x108 m/s            h = 6.6 x 10-34 Js                e = 1.6 x 10-19 C                 mn = 1.67 x 10-27 kg                                                                                                                                          µ0 =4π x 10-7 T-m/A            me = 9 x 10-31   kg


1. A plane wave front of width X is incident on air –water interface and the corresponding refracted wave front has a width Z as shown. Express the refractive index of air with respect to water, in terms of the dimension shown.
[image: image1.emf]
2. Charges of magnitudes 3Q and –2Q are located at points (2a,0,0) and (4a,0,0). Find the ratio of the flux of electric field ,due to these charges, through  concentric spheres of radii 3a and 8a centered at the origin.

3. A carbon resistor has  coloured bands of P, X and Z respectively and possesses a resistance of  35 x 107 Ω. What are the colours represented by P, X and Z ?
 
4. The stopping potential in an experiment on photoelectric effect is 1.5 V. What is the maximum kinetic energy of the photo electrons emitted?

5. An electron does not suffer any deflection while passing through a region of uniform magnetic field. What is the direction of the magnetic field?

6. Block diagram of receiver is given. (a) Identify X and Y 

[image: image2.emf]
7.  Why does a D.C ammeter cannot read alternating current?

.
8.  Can we use ground wave propagation for high frequency waves? Give reason to support your answer.
9. Two wires X and Y have same resistivity ,but their cross-sectional areas are in the ratio 2:1 and lengths in the ratio 1:4 . Find the ratio of their resistance.
10. [image: image7.png]An inductor L of reactance XL is connected in series  with a bulb B1 to an A.C. source as shown in the figure. Briefly explain how the brightness of the bulb changes when                    
(a) Number of turns of the inductor is reduced and

(b) A capacitor of reactance XC = XL is included in series in the same circuit.

11. How will the focal length of convex lens change, when
 (1) blue light is used in place of  yellow light 
 (2) lens is immersed in water?

12. Draw a circuit diagram of full wave rectifier. If an input voltage of frequency 60 Hz  is fed to it , what will be the frequency of output voltage?.




13. Mr. Edwin is using inventor and battery set for the last 2 and ½ years. Suddenly the battery started  giving less back up and low voltage. He just tried to pour acid which is generally used for cleaning flush. Doing so he had burns and the battery also permanently damaged.

a)What wrong was done by him?
b) If you were there what you would have done?

14.  A solenoid of length 0.6m has a radius of 1cm and is made up of 600 turns.It carries a current of                                                                                                                                                                                  5A.What is the magnetic field inside and at ends of solenoid.?
15. State Lenz’s law. Two identical metallic rods one of copper and another of aluminum are rotated with same angular speed w in presence of same magnetic field. In which case (1) the induced emf (2) the induced current, will be more and why?

16. Using Gauss theorem derive an expression for the electric field intensity at a point P  due to infinitely long plane thin sheet of charge density (. Find the 
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17.  a)Two students A and B prepare the following table about the electromagnetic waves. Rewrite this table in its corrected form.





[image: image3.emf]
b) A boy got minor fracture in his hand, he consulted a doctor and the doctor had sent him repeatedly for X-ray examinations. The boy just argued not to go frequently for the same. Can you suggest a reason for his argument.

18. Derive an expression for resultant capacitance for series combination. Two capacitors of capacitance 6 mF and 12 mF are connected in series with the battery. The voltage across the 6mF capacitor is 2 volt . Compute the total battery voltage.

19. Sketch the graphs, showing the variation of stopping potential with frequency of incident radiations for two photosensitive materials A and B having threshold frequencies ƒ1 > ƒ2 respectively.
 (1) Which of the two metals A Or B has higher work function?
 (2) Will the slope of both curves be same? Justify your answer. 
20. Derive the expression for the combined focal length of two closed lens . A lens forms a real image of an object. The graph given below shows the variation of   ‘v’ w.r.t. ‘u’. 
(i) What is the nature of lens?
(ii)  Using graph calculate the focal length of this lens.
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21. Two parallel conductors are carrying current I1 and I2 are kept ‘r’ distance apart. Deduce an expression for force unit length acting between them. Define one ampere using this relation. Write the condition for i) Attractive force
ii) Repulsive force.
22. Write two limitations of Bohr’s atomic theory. Derive the formula for the velocity of an electron inside an atom.

23. Define decay constant. Give the mass number and atomic number of elements on the right hand side of the decay process.  86Ra220  → Po + He. The graph shows how the activity of sample of Ra-220 changes with time. Using this graph calculate (1) half life (2) decay constant
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24. Derive a mathematical expression for the width of interference fringes obtained in            

 Young’s double slit experiment with the help of a suitable diagram.
25. a)Three resistance 3Ω,6Ω and 9Ω are connected to a battery. In which of them will the power dissipation be maximum if 
 i) They are all connected in parallel
                                                 ii) They are all connected in series .  Give reason.

b)  A silver wire has a resistance of 2.1Ω at 27.5˚c and a resistance of 2.7Ω at 100˚c. Determine the temperature coeff. of resistivity of silver.

26. Derive the expression for coverage range of a transmission tower. The TV transmission tower at a particular place has a height of 160m. What is its coverage range? By how much should the height be increased to double its coverage range? Given that radius of earth = 6400 km.
27. Derive  the expression for the magnitude and direction of electric field intensity due to an electric dipole of length ‘2a’ at the any point on its perpendicular bisector of the line joining the two charges.
28. Draw a schematic sketch of a cyclotron. Explain briefly how it works and how it is used to accelerate the charged particles. (i) Show that time period of ions in a cyclotron is independent of both the speed and radius of circular path. (ii) What is resonance condition? How is it used to accelerate the charged particles?  
OR

(i) Derive an expression for the magnetic field at a point on the axis of a current carrying circular loop.(ii)A galvanometer can be converted into a voltmeter of certain range by connecting a resistance of 980Ω in series with it. When the resistance is 470 Ω connected in series, the range is halved .Find the resistance of the galvanometer
29. i) With the help of a suitable ray diagram, derive the mirror formula for a concave mirror.                     ii)  For a ray of light traveling from a denser medium of refractive index n1 to a rarer medium of refractive index     n2, prove that c=sin-1(n2/n1).Where c is the critical angle of incidence for the media
iii) Explain with the help of a diagram, how the above principle is used for transmission of video signals using  optical fibres.








OR

What are coherent sources? Can two sodium lamps act as coherent sources? Justify. Write three differences between interference and diffraction pattern. A slit of width ‘l’ is illuminated by white light. For what value of ‘l’ is the first minimum, for red light of wavelength=650 nm, located at point P? For what value of the wavelength of light will the first diffraction maxima also fall at P

     [image: image6.emf]
30.  Explain with the help of a circuit diagram the principle and use of a transistor (npn) as an oscillator. If the LC circuit produces electromagnetic waves of frequencies 100Hz at resonance with a capacitor of capacitance (20/π2)μF. What should be the self inductance of the inductor?

                                                                


OR

How a junction diode is formed.  Explain the working when it is reverse and forward biased with circuital and graphical diagram. A given table is represented with voltage and current values, calculate dynamic forward and reverse bias resistance.
	Forward biasing 
	2V 

 4V
	60mA 

80mA

	Reverse biasing
	0V

-2V
	            0µA

           -0.25µA
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