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Guess Paper- 2007
Class – XII

Physics

Time Allotted: 3 hours


                                  


                  Max. 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 one question of five marks. You have to attempt only one of the choices in such questions.

iii. Question numbers 1 to 5 are very short answer questions, carrying one mark each.

iv. Question numbers 6 to 12 are short answer questions, carrying two marks each.

v. Question numbers 13 to 24 are short answer questions, carrying three marks each.

vi. Question number 25 to 27 are long answer questions, carrying 5 marks each

vii. Use of calculators is not permitted. However, you may use log tables if necessary.

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

c   = 3  x 10 8 ms –1
h   = 6.6 x 10 –34 Js

e   = 1.6 x 10 –19 C

( 0 = 4(  x 10 –7 T m A-1 
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1.
Give an advantage of optical communication over a system employing a co-axial cable.
2.
How is the potential barrier affected during the forward biasing of a diode?

3.
A 100(  resistor is connected to a 220V, 50 Hz supply. What is the value of the rms current?

4.
A long wire carries a current. It is bent into a coil of one turn such that magnetic induction at the centre is B,  the same wire is then bent to form a coil of smaller radius of n turns, how much is the magnetic induction?
5. 
Name the type of magnetic material, behaviour of which normally does not depend on the change of temperature?
6.
What do you mean by the term Seebeck’s effect?
Plot a graph showing the variation of thermo emf  with temperature difference between the two junctions of a thermo couple.

7.
How is the Lenz’s law in accordance to the Energy Conservation Principle?

8.
A glass slab is placed over a page of letters in which letters are printed in different colours. Will the image of all the letters lie in the same plane? If not which letter would appear to be maximum raised and which letter appeared to be minimum raised?



9.
The threshold frequency for a certain metal is 3.3x1014 Hz. If light of frequency 8.2x1014 Hz is incident on it, predict the cut-off voltage for the photoelectric emission.

10.
What is justified by the Davisson and Germer Experiment?
How much is the wavelength associated with an electron that is moved through a potential difference V. Name the wave associated.

11.
You are given two circuits as shown, show that the circuit 


(a) acts as an OR gate

&

(b)
acts as an AND gate.[image: image2.png]



12.
The ratio of number density of free electrons to holes ne / np for two different materials A and B are  equal to one or less than one respectively. Name the type of semi conductors to which A and B belong. Draw energy level diagrams for A and B.  

13.
Two charged conducting spheres of radii a and b are connected to each other by a wire. What is the ratio of electric fields at the surfaces of the two spheres? Use the result obtained to explain why the charge density on the sharp and pointed ends of a conductor is higher than on its flatter portions?

14.
A potential difference V is applied to a conductor of length L, diameter D.  How are the electric field E, the drift velocity vd  and the resistance R affected when                                                          
   (a)
V is doubled,
  (b)
L is doubled
& 
(c)
D is doubled? 

15.
Three cells of emf 2.0V, 1.8V and 1.5V are connected in series. Their internal resistances are 0.05(, 0.7( and 1( respectively. If the battery is connected to an external resistor of 4( via a low resistance ammeter, what would be the ammeter reading?

If the three cells above were joined in parallel, would they be characterised by a definite emf and internal resistance ( independent of external circuit )? If not, how will you obtain currents in different branches of  the circuit?

16.
A straight horizontal conducting rod of length 0.45m and mass 60g is suspended by two vertical wires at its ends. A current of 5.0A is set up in the rod through the wires.
(a)
What magnetic field should be set up normal to the conductor in order that the tension in the wires is zero?

(b)
What will be the total tension in the wires if the direction of the current is reversed keeping  the magnetic field same a before?
 ( Ignore the mass of the wires )
17.
State the Biot – Savart’s Law and apply it to calculate the magnetic field intensity due to a straight current carrying conductor.

18.
Discuss the Hertz experiment for the production of electromagnetic waves.

19.
(a)
In a single slit diffraction experiment, the width of the slit is made double the original width. 
 
How does it affect the size and intensity of the central diffraction band? 

(b)
When a tiny circular obstacle is placed in the path of light from a distant source, a bright 
 

spot is seen at the centre of the shadow of the obstacle. Explain why? 

(c) 
Ray optics is based on the assumption that light travels in a straight line. Diffraction affects                  (observed when light propagates through small apertures / slits or around small objects), disapprove this assumption. Yet the ray optics assumption is so commonly used in understanding the location and several other properties of images in optical instruments. Justify. 


20.
Obtain the binding energy of a Nitrogen nucleus ( 7N14 ) from the given data:




mH = 1.00783u;

mn = 1.00867u

& 
mN = 14.00307u.

21.
State the Radioactive Decay Law.
Write the formula for the number of undisintegrated nuclei left after a time interval t. Plot its conclusion on a graph.

Define the term ‘Half Life’ of a radioactive substance.

22.
Draw a circuit diagram of a common-emitter amplifier using a n-p-n transistor. Prove that in this amplifier, the output voltage is 1800 out of phase with the input voltage.




23.
Explain the three possible losses in a parallel wire transmission line.

24.
(a)
 How much area will be covered by a an antenna of height 100m?

(b)
A microwave telephone link operating at a central frequency of 19 GHz has been established. If 2% of this is available for microwave communication channel, then how many telephone channels can be simultaneously granted if each telephone is allotted a band width of 8 kHz?

25.
Draw electric field lines between the plates of a parallel plate capacitor with:

                    

(a)
air      
&
(b)
dielectric as the medium.
A parallel plate capacitor with air in between the plates is connected to a power supply and charged to a potential difference Vo. After disconnecting from the supply, a sheet of insulating material is inserted between the plates completely filling the space between them. How will its :

(a)
capacity,
(b)
electric field
&
(c)
energy change? 
Given the capacity of the capacitor is Co and the dielectric constant of the sheet is K.

26.
An LC circuit contains a 20mH inductor and a 50 (F capacitor with an initial charge of 10 mC. The resistance of the circuit is negligible. Let the instant the circuit is closed be t=0.


(a)
What is the total energy stored initially? Is it conserved during LC oscillations?


(b)
What is the natural frequency of the circuit?


(c) 
At what time is the energy stored:
(i) 
completely electrical

&








(ii)
completely magnetic ?
(d) If a resistor is inserted in the circuit, how much energy is eventually dissipated as heat?

27.
(a)
State the Brewster’s Law and write its mathematical form.

(b)
An object of size 3.0cm is placed 14 cm in front of a concave lens of focal length 21cm. Describe the image produced by the lens. What happens if the object is moved farther from the lens?
SIGMA  STUDY  CIRCLE
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