      MARYGIRI SENIOR SECONDARY SCHOOL, SREEKANDAPURAM

                        THIRD TERMINAL EXAMINATION 2011-‘12

                                            042- PHYSICS  (Theory)                                 Max. Marks: 70


CLASS XII
               ANSWER KEY/MARKING SCHEME
                      Time : 3 hours.                                                    

                                                                                                 
Q.No.   Expected Answer/ Value Points                            

           Mark Division 
          Total

1. (i) frequency   (ii) speed in vacuum



                  ½ + ½ 
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2. 
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3. 
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4. (i) Depletion layer becomes narrow.





½
(ii) Junction field (E=V/d) increases.





½ 

1

5. 180o  or 
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6. The fractional change in minority carrier dominated reverse current 
due to photo illumination is more easily observable than the fractional 
1

1
change in majority carrier dominated forward current.
7. The daughter nucleus (since it becomes more stable)


1

1
8.  (i) 180 (ii) 72








½ + ½

1
(Hint: 
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9. Magnetic declination, Magnetic inclination/dip and horizontal component
of earth’s magnetic field- definition.





½ + ½ + ½ 
Diagram: Refer Class Note.
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10. (i) When N increases, inductance
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Brightness decreases.
(ii) When 
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, circuit is in resonance, current is maximum. 

1
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[image: image12.wmf]\

Brightness increases.
                                                            OR
(i) Initially, due to back emf of the inductor, the brightness of the bulb will
 be less, as the current increases steadily from zero to a maximum.  
1
Thereafter, the bulb glows with a constant brightness.
(ii) The inductor offers a reactance to the a.c. 
[image: image13.wmf]\

Brightness of the bulb
1
 will be less than that in case (i).
11. By doping a pure semiconductor(intrinsic semiconductor)with a
 penta valent impurity(donor impurity) atom like As, Sb, P etc.

½
Major charge Carrier – free electrons.




½
Energy band diagram showing donor level(ED) Ref. NCERT Fig 14.9 (a)   
1

2
12. 
[image: image14.wmf]ú

ú

û

ù

ê

ê

ë

é

-

=

2

2

1

1

1

i

f

n

n

R

l









½ 
Where 
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- wave length of the light emitted, R = 1.097 x 107m-1, the
 Rydberg constant, 
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- final energy level, 
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For Balmer series, 
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 EMBED Equation.3  [image: image23.wmf]ú
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13. NAND gate.
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14. LOS stands for Line of Sight. It is the communication in which signals
 from the transmitting antenna travels along a straight line and is
 directly intercepted by the receiving antenna.
Space waves( f > 40 MHz) or microwaves




½ 
Range, dM =
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Heights of both the transmitter and
receiver antenna can affect the range.
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15. Depletion region: Due to the concentration gradient across the p-n
 junction, electrons diffuse from the n-side to p-side and holes diffuse 
from p to n. As a result of electron diffusion, a layer of positive charge 
due to donor impurity ions is developed on the n-side. Similarly, as the      1
 holes diffuse, a layer of negative charge due to acceptor impurity ions
 is developed on the p-side of the junction. This space charge region 
on either side of the p-n junction depleted of mobile/ majority charge 
carriers  is known as depletion region.
Barrier Potential: The loss of electrons from n-region and gain of 
electrons by the p-region causes a p.d. across the junction which opposes 
the further diffusion of majority charge carriers across the junction,             1           
2
called barrier potential. For (VB)Si= 0.7 V and for (VB)Ge =0.3 V.
16. Gamma ray region 







   1
M eV or 106 e V







   1

2

17. Diagram with label.( Ref. NCERT fig.12.2)




   1
Impact parameter- The perpendicular distance of the initial velocity vector 
of the alpha particle from the centre of the nucleus.            

    1  

2
18. Fig. of Core type and shell type winding (Ref. NCERT fig 7.20)                     ½ + ½
Any two losses and their remedy.





     ½ + ½
2 

19. Applied voltage, 
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By Kirchhoff’s voltage law, 
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where 
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, the inductive reactance.  


     ½
Inductive reactance is the opposition offered by an inductor to the flow 
of a.c. through it. 







     ½
Graph: 
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20. Decay constant:  Reciprocal of the time interval during which the rate of 
decay reduces to 36.8% of the initial value. SI unit: s-1. 

                ½ + ½    

Half life : The time interval after which the number of active nuclei in a 
radioactive sample reduces to exactly half of the initial value.SI unit – s.       ½ + ½
3
Derivation of the relation 
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21. The phenomenon in which the amplitude of a high frequency carrier wave 
is changed in accordance with the instantaneous value of the modulating     1
signal.
Reason for modulation( Explain briefly- Any two)
(i) Practical antenna length (ii) Power radiated by the antenna  

      1 + 1  
3
(iii) Mixing up of signals from various transmitters.

                                                           OR

Block diagram ( Ref. NCERT fig.15.1)




      1
Detection: The phenomenon of retrieval of message signal from the     
      1 

3
modulated wave.
(i) rectification (ii) envelope detection- Brief explanation using block diagram. ½ + ½

22. (i) X-rays are easily absorbed by atmospheric layers while visible and radio
 waves pass through it. 






        1
(ii) EM waves of short wave range are reflected by the ionosphere while those
 of lower frequencies are absorbed.





        1  
3
(iii) 
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 EMBED Equation.3  [image: image37.wmf]\

Eo=300x10-9 x 3x108 = 90 V/m.


                    1
23. Binding energy curve ( ref. NCERT fig.13.1)


                    1
BE = 
[image: image38.wmf]2

mc

D









       
        ½ 

[image: image39.wmf]M

m

Z

A

Zm

m

n

p

-

-

+

=

D

)

(







        ½  
3
      = 0.528461 u.

[image: image40.wmf]\

 BE = 0.528461 x 931.5 MeV = 492.26 MeV.          


         ½ 

[image: image41.wmf]\

BE/nucleon = BE/A = 492.26 MeV/56 = 8.79 MeV.    


         ½

24. Circuit diagram with label ( Ref. NCERT fig.14.19 a) 


         1
Principle- A diode conducts only when it is forward biased/ unidirectional         ½
 conducting property. 
Working: Brief description.Ref. NCERT or Class Notes. 


         ½ 
 3
Input – output waveforms ( Ref. NCERT fig 14.19 b & c


         ½
Smoothening- using filter circuits like capacitor filter.


         ½

25. (i) By connecting a suitable high resistance( 
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 the galvanometer coil.





      
           1
(ii) Shunt resistance, 
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= 0.06 ohm. 








         ½ + ½

26. (i) Second excited state corresponds to n = 3. 




½
Total energy in nth state, 
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 EMBED Equation.3  [image: image46.wmf].
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[image: image47.wmf]\

Kinetic energy in the second excited state, KE3 = -E3 = -(-1.51 eV) =1.51 eV.   ½
(ii) 
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½
        = 1023 Ao. 








½

27. Zener diodes are heavily doped diodes specially designed to operate in the
 breakdown region without getting damaged. It is always reverse biased.   
1
          Circuit diagram of Zener diode used as a voltage regulator: Ref. NCERT 
fig.14.22          








1
Working: As long as the input voltage is less than the breakdown voltage, VZ 
of the Zener diode, current through the load resistor RL is maximum and the 
entire input voltage appears across the load. When the input voltage exceeds  

3
VZ , the Zener diode goes in to breakdown region and the current through it
 increases without changing the voltage across it. Since the load is connected      1
 parallel to the Zener diode, the voltage across it remain practically constant,
 equal to VZ. The excess voltage (Vin- VZ) drops across the series resistor Rs.

28. (a) AC Generator - Diagram ref.NCERT fig.6.16. 




  1
Principle: Electromagnetic induction – The phenomenon by which an emf and 
hence a current is induced in a closed circuit whenever the magnetic flux linked    ½ 
with it changes.
Working: An ac generator converts mechanical energy into electrical energy. 
The coil(armature) is mechanically rotated in the uniform magnetic field by some
external means. The rotation of the coil causes a change in the magnetic flux         1       5
through it ,so an emf is induced in the coil. The ends of the coil are connected to
 the external circuit by means of slip rings and brushes.
Emf generated in the coil, 
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(b) Maximum emf, 
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    Average emf, 
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                                                           OR

(a) Diagram, ref. NCERT fig.7.20 (b).  





     1
Principle: Mutual induction- The phenomenon by which an emf is induced in a
 coil due to the change in magnetic flux produced by a neighboring coil.                    ½ 
Construction:  A transformer consists of two sets of coils, insulated from each 
other. They are wound on a soft iron core, either one on top of the other or on
 separate limbs of the core as shown in fig. The coil to which the input is given          1
is often called the primary coil and the output coil is called the secondary coil.
Working: When an alternating emf is applied to the  primary, the resulting current  
produces an alternating magnetic flux which links the secondary and induces an       1      5
 emf in it.The value of this emf depends on the number of turns in the secondary.
Refer NCERT for theory.
(b) 
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29. Impedence (Z) of the circuit is the effective opposition offered by an LCR circuit to  ½ +½   
 the flow of ac through it. SI unit: ohm.
Phasor diagram: Ref.  NCERT fig.7.13 or Class Note.  



        1 
Derivation for impedence, 
[image: image57.wmf]2

2

)

(

C

L

X

X

R

Z

-

+

=

 from the phasor diagram 
        1    5
Resonance: When the frequency of the applied ac is varied, at a particular
 frequency 
[image: image58.wmf]r
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, the inductive reactance XL becomes equal to the capacitive 
reactance, XC. Then impedence, Z = R, a minimum and the current in the circuit          1 
becomes a maximum. This phenomenon is called resonance.
Expression for resonant frequency: XL = XC
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                                                              OR

(a) (i)  Copper –diamagnetic   





 
        1




     (ii) Aluminium – paramagnetic






        1




      (iii) Mercury at 4.2 K – perfect diamagnet.    




        1      5

(b) (i) 
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30. (i) Transfer characteristics of base biased transistor – Ref. NCERT fig.14.31 (b)
         1
    Active region.  








        ½ 

(ii) Circuit diagram – Ref. NCERT fig 14.32





        1     5
    Working – Refer Class Note.          





        1
   The input and output are 180o out of phase. 




        ½ 

(iii) Voltage gain, 
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                                                 ½ 
      Power gain, AP = Voltage gain x current gain = 4 x 105 x 200 = 8 x 107.                  ½

                                                                OR

(i) Circuit arrangement: Refer NCERT fig.14.29 or Class note.  


        1

(ii) Input and Output characteristics –ref. NCERT fig14.30 (a) and (b)                        1 + 1  

(iii) Cut off region: As long as the input voltage Vin < 0.6 V, the Base-Emitter
      junction of the transistor is not forward biased, and hence the collector                 ½ 
      current IC= 0. Here both the EB and CB junctions are reverse biased.                            5

      Active region: When Vin > 0.6 V, the BE junction is forward biased and the
      CB junction is kept reverse biased. In this region, collector current IC                     ½ 
      increases linearly with increase in Vin.

      Saturation region: When the Vin is too high, the voltage drop across the
      collector resistor increases to cause the CB junction also to be forward                  ½ 
      biased. Now both the EB and CB junctions are forward biased.

      When being used as a switch, the transistor does not remain in the Active state.   ½ 
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