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Sample Paper – 2012
Class – XII
Subject –PHYSICS
TIME: 3 hrs.                                      DATE:  __.__.__                       MAX. MARKS: 70                                    

INSTRUCTIONS:

· Attempting all questions is compulsory.
· The question paper consists of 5 pages.
· Diagrams/graphs are to be drawn only with a PENCIL.

· The paper consists of 30 questions with following marks distribution:

· Questions 1 to 8 of 1 mark each.

· Questions 9 to 18 of 2 marks each.

· Questions 19 to 27 of 3 marks each.

· Questions 28 to 30 of 5 marks each.

--------------------------------------------------------------------------------------------------------------------------------------------

Q.1: Define SI Unit of current. (1)

Q.2: Draw a graph of V vs I for a material that doesn’t obey Ohm’s Law. Name the material. (1)

Q.3: Explain the significance of the expression: [image: image2.png]


 =  [image: image4.png]


. (1)
Q.4: What focal length should the reading spectacles have for a person for whom the least distance of

        distinct vision is 50 cm? (1)
Q.5: C, Si and Ge have same lattice structure. Why is C an insulator while the other two are 

        intrinsic semiconductors? (1) 
Q.6: Electric charges q, q and -2q are placed at the corners of an equilateral triangle of side L.

         What is the magnitude of the electric dipole moment of the system?  (1) 
Q.7: Draw the directions of magnetic field lines at point A, B, C and D in the figure given below. (1)
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Q.8: Differentiate between displacement current and conduction current. (1)
PAGE-(1)
Q.9: In a double slit experiment, the angular width of a fringe is found to be 0.20 on a screen placed 1 m

        away. The wavelength of the light used is 600 nm. What will be the angular width of the fringe if the 

        entire experimental apparatus is immersed in water? (R.I. of water = 4/3)
(2)
Q.10: Derive the lens maker formula for two interfaces of radii R1 and R2 to make a concave lens. (2) 

Q.11: A 100 W sodium lamp radiates energy uniformly in all directions. The lamp is located at the centre 

          of a large sphere that absorbs all the sodium light which is incident on it. The wavelength of sodium

          light is 589 nm. 

(a) What is the energy per photon associated with the sodium light?
(1)
(b)  At what rate are the photons delivered to the sphere?


(1)
Q.12: Explain briefly the generation of emf by a solar cell. (2)

Q.13: A sinusoidal voltage of peak value 283 V and frequency 50 Hz is applied to a series LCR circuit in 

         which R = 3Ω, l = 25.48 mH and C = 796 µ. Find

(a) the impedance of the circuit

(b) the power dissipated in the circuit.

(1 + 1 = 2)

Q.14: The ground state energy of hydrogen atom is -13.6 eV. What are the kinetic and potential energies

          of the electron in this state. (2)







OR

          A hydrogen atom initially at the ground level absorbs a photon which excites it to the n=4 level. 

          Determine the wavelength and frequency of photon. (2)

Q.15: At what angle should a ray of light be incident on the face of prism of refracting angle 600 so that it

          just suffers total internal reflection at the other face? (R.I. of material of prism = 1.524)
(2)
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Q.16: Figure (a) and (b) shows the field lines of a positive and negative charge respectively                                
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(a) Give the signs of the potential difference: Vp -Vq and Vb - Va.
(b) Give the sign of the work done by the field in moving a small positive change from Q to P with reason. 
(c) Give the sign of the work done by the field in external agency in moving a small negative change from   
B to A with reason.
(1 + [image: image7.png]1,



 + [image: image9.png]1,



 = 2)

Q.17: Show how the amplified modulated carrier wave contains three frequencies. Draw amplitude VS 

          frequency graph for the same. (2)

PAGE-(2)
Q.18: A conducting loop is pulled in and taken out with a constant velocity in a region of constant (steady)         magnetic field of induction B as shown in the figure. 
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 When will the current in the loop flow in    (a) Clockwise direction     (b) become zero
(2)
             
 
Q.19: Consider the combination circuit in the diagram at the right. Use the diagram to fill in the blanks with (greater than, equal to or less than). Assume that the voltage drops in the wires themselves in negligibly small. 

Consider only magnitude of potential difference for each part. Show proper working for each result obtained. (3)
a) The electric potential difference between points B and K is _____ the electric potential difference between points D and I.

b) The electric potential difference between points E and F is _____ the electric potential difference between points D and I.

c) The electric potential difference between points J and K is _____ the electric potential difference between points D and I.

d) The electric potential difference between points L and A is _____ the electric potential difference between points B and K.

Q.20: Figure shows two long coaxial solenoids, each of length ‘L’. 

The outer solenoid has an area of cross section A1 and number of turns/length N1. The corresponding values for the inner solenoid are A2 and N2. Write the expression for self-inductance L1 and L2 of the two coils and their mutual inductance M. Hence show that M < √(L1L2). (3)

Q.21: Derive the magnetic field at a distance r from the center of a current carrying ring of radius R. (3) 

Q.22: Describe the principle construction and working of Van de Graff Generator. (3)

PAGE-(3)
Q.23: Write truth table for output Q in the given circuit:  (3)




Q.24: Given the resistances of 1Ω, 2Ω, 3Ω and 4Ω, how will we combine them to get an equivalent 

         resistance of       (a) (25/7) Ω     (b) (25/12) Ω        (c) (28/11) Ω       (1 + 1 + 1 = 3)

Q.25: Draw a block diagram to produce amplitude modified wave given that the carrier wave is

          c(t) = Ac sin ωct. Further, produce equations of the various outputs received at each step. (1+2)
Q.26: Draw precise graphs for each of the following:  
(1 × 3 = 3)

          (a) Potential energy of a pair of nucleons as a function of their separation.

          (b) Variation of photocurrent with collector plate potential for different intensity of radiations.

          (c) Variation of photocurrent with collector plate potential for different frequencies of radiations.

Q.27: (a) How can you convert unpolarized light into plane polarized light? (1)

(b) When will intensity of transmitted light be maximum if a Polaroid sheet is rotated between two               crossed Polaroids? (2)

Q.28: a) State two necessary conditions for total internal reflection to take place. (1) 
          b) Explain the formation of a secondary rainbow with the help of a suitable diagram. (2)

          c) Explain briefly the use of optical fibers as a transmission medium with a suitable diagram. (2)   







OR

          a) Name two important conditions for interference to take place under Young’s Double Slit 

              Experiment . (1)

          b) Use Huygens Principle to derive the relation [image: image12.png]


 where V1 and V2 are velocities in the two 

              mediums. (2)

          c) What speed should a galaxy move with respect to us so that the sodium line at 589.0 nm is 

              observed at 589.6 nm?   (2)

PAGE-(4)
Q.29: a) Explain briefly the cause for helical motion of charged particles in presence of a magnetic field [image: image14.png]



              and derive the expression for the pitch when a particle enters the magnetic field with velocity [image: image16.png]


. 

          b) Give one possible alignment of vectors  [image: image18.png]


 ,  [image: image20.png]


 and [image: image22.png]


 such that a charged particle moving with 

               velocity [image: image24.png]


 shows helical motion. None of the vectors are zero in magnitude. 

          c) What is the radius of the path of an electron moving at a speed of 3 × 107 m/s in a magnetic field

              of 6 × 10-4 T perpendicular to it?  

              (mass of electron = 9 × 10-31 kg; charge on an electron = 1.6 × 10-19 C)

(3 + 1 + 1 = 5)
Q.30: a) Name a diode used to regulate voltages. Draw the graph for the same. Explain briefly the 

              internal cause for this regulation of the voltages. ([image: image26.png]1,



 + 1 + 1)

          b) How is a solar cell different from a photodiode? Give the principle of the photodiode. Why do we

               need reverse bias for the photodiode to work? ([image: image28.png]1,



 + 1 + 1)







OR

Draw a circuit diagram for a full wave rectifier. Sketch the graph for the same. How is the half wave rectifier different from a full wave rectifier? What are filters? Discuss the role of capacitor in filtering. (1 +[image: image30.png]1,



 + [image: image32.png]1,



 + 1 + 2)  
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