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CLASS XII     PHYSICS (Theory)

Time allowed: 3 hours





Maximum Marks: 70
General Instructions:

(i) All questions are compulsory.

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

(iii) Questions 1 to 8 are very short answer type and carry one mark each.

(iv)  Questions 9 to18 are  short answer type and carry two marks each.

(v)  Questions 19 to 27 are short answer type and carry three marks each.
(vi) Questions 28 to 30 are long answer type and carry five marks each.

(vii) Use of calculators is not permitted.

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

        c = 3 x 108 ms-1

        h = 6.626 x 10-34 Js

        e = 1.602 x 10-19 C

        μ0 = 4π x 10-7 T m A-1
[image: image1.png]             1         = 9 x 109 N m2 C2
          4πεo          
         Mass of neutron mn = 1.675 x 10-27 kg
         Boltzmann’s constant k= 1.381 x 10-23 JK-1

         Avogadro’s number NA = 6.022 x 1023 /mol-1
                c = 3 x 108 ms-1

                h = 6.626 x 10-34 Js

                e = 1.602 x 10-19 C

               μ0 = 4π x 10-7 T m A-1
                 1      = 9 x 109 N m2 C2
                4πεo          

      mn = 1.675 x 10-27 kg

k= 1.381 x 10-23 JK-1 


NA = 6.022 x 1023 /mol-1
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Q.1   Write the Name of Universal logic gates.

Q.2   In half- wave rectification, what is the output frequency if the input frequency is     

          50  Hz.
Q.3   Magnetic field lines can be entirely confined within the core of a toroid, but not 

         within a straight solenoid. Why?
Q.4- Write one desirable and one undesirable effects of eddy currents.
Q.5- A Lamp is connected in series with a capacitor, predict your observations for dc and  

         ac connections.

Q.6- State the part of the electromagnetic spectrum to which wave length is 21 cm.
Q.7- What is the Brewster angle for air to glass transition? 

         (Refractive index of glass = 1.5)

Q.8- In the line spectrum of the Hydrogen Atom, which series falls in visible region of 

        Electro-magnetic spectrum.

Q.9- State Gauss Theorem and establish an expression for field due to a uniformly 
        charged infinite plane sheet.

Q.10- Show the variation of current versus voltage graph for GaAs and mark the 

          (i) Non- linear region

         (ii) Negative resistance region

Q.11- Draw a circuit diagram of potentiometer to find internal resistance of a cell and  

          Establish formula for it.

-        

Q.12- Two long and Parallel straight wires A and B carrying currents of 8.0 A and 5.0A  
           in the same direction are separated by a distance of 4 cm. Estimate the force and       

           direction on a 10 c.m. section of wire A.
Q.13- Suppose that the electric field amplitude of an electromagnetic wave is Eo = 120 
           N/C and that its frequency is 50 MHZ.

                  Determine the value of Bo, ω, k  and. λ
Q.14-   Prove that λ=1.227      nm. 
                               
                                  v
            where Symbols have their usual meaning.
Q.15- Estimate the distance for which ray optics is good approximation for an aperture of 

          4 mm and wave length 400 nm.

Q.16- The total energy of an electron in the first excited state of the Hydrogen atom is 

           about -3.4 eV.
(i) What is the kinetic energy of the electron in this state?

(ii) What is the potential energy of the electron in this state?

Q.17- Write short notes on DAVISSON and GERMER EXPERIMENT.
                                                       OR

          Calculate the (i) momentum and (ii) de- broglie wavelength of the electron 
          accelerated through the Potential difference of 56V
Q.18- A massage signal of 12 kHz and peak voltage 20 V is used to modulate a carrier 

          wave of frequency 12 MHz and peak voltage 30V .Calculate the 

(i) modulation index 

(ii) Side –band frequencies.

Q.19- (i) Draw Equipotential surface for a uniform electric field.

           (ii) Two charges 5 x 10-8 C and -3 x10-8 C are located 16 cm apart. At what 
                 point(s) on the line joining the two charges is the electric potential zero? Take 

                 the potential at Infinity to be zero.
Q.20- Define Transformer, how it help to step- up and step -down the applied voltage 

          obtain expression for transformation ratio.

Q.21-   A Spherical surface of radius R, Separator a rarer and a denser medium draw 

             suitable diagram showing the formation of real image.

                         Hence derive the relation connecting object distance u, Image distance v,
             Radius of curvature R and the refractive index n1 and  n2  of the two media.

Q.22-  Give the principle of  a Van- de Graff generator with the help of   

           suitable  diagram, describe its construction and working. How is the leakage of 

           charge  minimized from the generator? 
                                                                      OR
        Obtain the expression for the capacitance of a Parallel plate capacitor.
         Three capacitors of capacitances 2pf, 3pf and 4pf are connected in Parallel. What  

         is the total capacitance of the combination.

Q.23- An alternating emf is applied across a capacitor, show mathematically that current 

           in it leads the applied emf by a phase angle of  π/2  .What is its Capacitive 

           reactance?

          Draw a graph showing the variation of capacitive reactance with the frequency of  

          the ac. source 
 Q.24- Obtain the expression for magnification for a compound microscope at normal 

          adjustment condition
Q.25- Define Drift velocity and establish its relation with Electric field.

Q.26- Plot the graph for binding energy per nucleon as a function of mass number. Write 

           it main features.
Q.27- What do you mean by modulation, how it can be done, write its necessisity.

Q.28- State the Biot- Savart law for the magnetic field due to a current carrying element 
           use this law to obtain a formula for magnetic field at the centre of a circular loop 
           of radius R carrying a steady current I .
                                                                      OR
           Draw a neat and labeled diagram of a cyclotron. State the underlying principle and 
           explain how a positively charged particle gets accelerated in this machine show 

           mathematically that the cyclotron frequency does not depend upon the speed of the 

           particle.

Q.29- What are energy bands? How are these formed? Distinguish between a conductor, 

           an insulator and a semiconductor on the basis of energy band diagram.

                                                                     OR
          Explain the function of base region of a transistor. Why is this region made thin 

          and lightly doped?  

          Draw a circuit diagram to study the input and output characteristics of n-p-n 
          transistor in a common emitter (CE) configuration. Show these characteristics  

          graphically. Explain how current amplification factor of the transistor is calculated    

          using output characteristics
Q.30- What are coherent sources of light? State two conditions for two light sources to      

            be coherent.

          Derive a mathematical expression for the width of interference fringes obtained in            

         Young’s double slit experiment with the help of a suitable diagram.

                                                                       OR
         State Huygens ’ principle. Using the geometrical construction of secondary 

         wavelets, explain the refraction of a plane wave front incident at a plane surface. 

         Hence verify Snell’s law of refraction.

         Illustrate with the help of diagram the action of (i) convex lens and (ii) concave 
         mirror on a plane wave front incident on it.
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