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Part I (34 Marks)
Section A (6 Marks)
Question 1
A. Choose the correct alternative (a), (b), (c) or (d) for each of the questions 
given below:[2x1]
(i) Five balls numbered 1 to 5 are suspended using separate threads. Pairs (1, 2), 
(2, 4) and (4, 1)  show electrostatic attraction, while pairs (2, 3) and (4, 5)
show repulsion. Therefore, ball 1 must be:
  (a) positively charged,  (b) negatively charged  (c) neutral   (d) can’t be predicted   
 (ii) Two coherent monochromatic light beams of intensities I and 4I are superposed. 
The maximum 
and minimum possible intensities in the resulting beams are:
              (a) 5I and I    (b) 9I and I    (c)   5I and 3I         (d) 9I and 3I

B. Answer the following questions briefly and to the point:                   [4x1]
      (i) What is an ideal dipole?
      (ii) What do you mean by wattless current?
 (iii) Write down the lens maker’s formula, using standard symbols.
(iv) What is meant by forbidden energy gap in a solid?  

Section B (12 Marks)
Answer the following questions:[ 2x6 ]
Question 2.  
State Gauss’s theorem. Draw a graph showing the variation of electric field, as one
moves from the centre of a charged metal ball to a point on its surface and then to a far-off outside point. 

Question 3.
 In Young’s double slit experiment, while using a source of light of wavelength 500 nm, 
the fringe  width obtained is 0.6 cm. If the distance between the screen and the slit is 
reduced to half, what should be the wavelength of the source to get fringes 0.3 cm wide?

 Question 4.
Draw a labeled diagram to show the variation in intensity of diffracted light with angular
position in a single slit Fraunhofer diffraction experiment. 

Question 5
 (a) Define mass defect of a nucleus. How is it related to the binding energy of the nucleus?
OR

 (b) Calculate the power output of a nuclear reactor which consumes 1 kg of 92U235 per day.   (Take  energy released per fission is 200 MeV).

Question 6
What is meant by doping in semiconductors? What are p-type semiconductors?
Question 7
 Draw a neatly labelled circuit diagram of a full wave rectifier circuit using two junction diodes.
Section C (6 Marks)
Question 8.   [2x3]
 Answer the following questions  
(a)Show that the average power associated with a series LCR circuit is given by 
     P = IrmsVrmscosφ,  the terms have their usual meanings.
OR
 (b) A series LCR circuit containing a resistance of 120 Ω has angular resonance frequency                     
   4 x 105 rad/s. At resonance the voltage across resistance and inductance are 60 V and 
   40 V respectively. Find the value of L and C. 

Question 9
 A 12 V Zener diode is connected in series with a resistance 150 Ω and a load resistance of 1 kΩ is connected across the Zener diode. The minimum Zener current is nearly zero and maximum Zener current should not exceed 20 mA. Calculate in which range the input voltage may fluctuate to give a constant output of 12 V.

Section D (10 Marks)
Question 10                                                                                                                                         [5]                                                                                                                             (i) (a) Define capacitance of a conductor. Write down the dimensional formula of capacitance. 
(b) Show that the force on each plate of a parallel plate capacitor has a magnitude equal to          
 ½ QE, where Q is the charge on the capacitor and E is the magnitude of the electric field 
between the plates.                                                                                                                             
OR
(ii) Obtain an expression for the work done in rotating an electric dipole through an angle θ in a uniform electric field of intensity E. Hence obtain the expression for its potential energy at that position.  

Question 11
(i) Where should an object be kept on the principal axis of a convex lens of focal length 20 cm, in order to get an image , which is double the size of the object.
OR
 (ii) Obtain an expression for refraction at a single curved surface i.e. the relation between µ1 (refractive index of rarer medium),  µ2 (refractive index of denser medium), the object distance ‘u’, image distance ‘v’ and radius of curvature ‘R’.

Part II (36 Marks)
Section A (6 Marks)
Question 1.
A. Choose the correct alternative (a), (b), (c), (d) for each of the questions given below.  [1x3 = 3]
i) Ohm’s Law in vector form is: 

a) V=RI, b) E = σJ, c) J = ρE, d) E = J
ii) Length of copper wire is increased by 1% by stretching it. The change in resistance is :
a) [bookmark: _GoBack]0.01%, B) 0.001%, c) 0.02%, d) None of the options
iii) What is the de Broglie wavelength of electron of energy 100eV?

a) 1.22 Å , b) 12.2 Å, c) 122.4 Å, d) 1.51 Å

B. Answer the following questions briefly and to the point [1x3=3]
i) State the condition under which a charged particle moving with velocity v goes undeflected in a magnetic field B.
ii) Why is a cycloroton not suitable for accelerating electrons?
iii) An astronomical telescope uses lenses of power 10D and 1D. what is its magnifying power in normal adjustment?

Section B (10 Marks)
Question 2.
i)An astronomical telescope is adjusted to form the final image at infinity. The separation between the lenses is 80 cm. The angular magnification is 15. Calculate the focal length of the objective and eyepiece.[2]
Or
ii)Draw a ray diagram to illustrate the formation of image at infinity in a refracting telescope.
Question 3
Draw a labelled circuit diagram of a potentiometer to determine the internal resistance of a primary cell.                                                                                                       [2]
Question 4
Explain with the help of a diagram how a moving coil galvanometer can be converted to a voltmeter.[2]
Question 5
Plot a graph showing the variation of photoelectric current as a function anode potential for two light beams of same intensity but of different frequencies ν1 and ν2. (ν2>ν1).[2]
Question 6
The energy of an electron in the First Bohr orbit of an atom is -27.2 eV. What will be the energy in the third orbit?[2]


Section C (15 Marks)
Question 7 
State the law of radioactive decay. Plot a graph showing the number (N) of undecayed nuclei as a function of time (t) for a given radioactive sample having half life T1/2. Depict in the plot the number of undecayed nuclei at t = 3T1/2.[3]
Question 8
Using Kirchhoff’s laws in the electrical network shown in the figure, calculate the values of I1, I2 and I3.[3]




Question 9
i) State the postulates of Bohr’s theory regarding: Angular momentum of an electron and Emission of a photon
ii) Total energy of an electron orbiting around the nucleus of an atom is always negative. What is the significance of this?[3]
Question 10
i)Derive an expression for the magnetic field at the centre of a circular current carrying coil of radius r with N turns using Biot-Savart Law.[3]
Or
ii)Using Huygens wave theory prove Snell’s Law of Refraction.[3]
Question 11
  A given wire is bent into a rectangular loop of size 15 cm X 5 cm and placed perpendicular to a magnetic field of 1.0 T. Within 0.5 second the loop is changed into a square of 10 cm and the field increases to 1.4 T. Compute the emf induced in the coil. [3]

Section D (5 Marks)
Question12
Draw the energy levels of hydrogen atom for n=1,2,3,4,5 and n= infinity. 
i) Write the corresponding energy of each level with its unit.
ii) Draw the transitions which produce emission lines in the visible region. 
iii)  Calculate the shortest and the longest wavelength present in Paschen Series Emission Lines. 
iv) Show the corresponding transitions in your diagram.  [1+1+2+1=5]
OR
In an experiment on photoelectric effect, the stopping potential is measured for monochromatic light beams corresponding to different wavelengths. The data collected are as follows:
	Wavelength (nm)
	350
	400
	450
	500
	550

	Stopping potential (V)
	1.45
	1.00
	0.66
	0.38
	0.16


 Plot the stopping potential and inverse of wavelength on a graph paper and find 
i)Planck’s Constant, ii) Work function of the emitter, iii) the threshold wavelength.     [5]








