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Section - A 

Q. 
No.  

Value Points / Expected answers  Marks  Tot
al 
Ma
rks  

1. Intensity of radiation is defined as the number of photons incident normally per unit area per unit 
time.  
 

1 1 

2. 

 

1 
 
 
1 

 
1 

3.  
 
 
 
 
 
 
 
 
 
 

 
 
 
1 

 
 
 
1 

4. 

 

½ 
½ 
1 
 
½  
½  
 

 
 
1 

5. Receiver extracts the desired message / modulating signal from received signal at the channel 
output.  
 

1 1 

SECTION - B 
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6. 

 

 
 
 
 
 
 
 
1 
 
 
 
 
 
 
 
 
½  
 
½  

 
 
 
 
 
 
 
 
 
 
 
2 

7.  
 
 
 
 
a) The constancy of the binding energy (B.E) per nucleon in the range  
     20<A<170 is a consequence of the fact that the nuclear force is short  
     ranged.  
 

b)  i)    𝑃15
32

                  𝑆  +     𝑒𝑜      
16
32 +  𝑣̅ 

                                                           -1             
 

     ii)   𝐶6
12   +     𝐶6

12                          𝑁𝑒10
20   +   𝐻𝑒2

4  
 

 
 
 
 
 
1 
 
 
 
½ 
 
 
 
½  

 
 
 
 
 
 
 
 
2 

8. 

 

 
 
 
 
 
½  
 
 
½  
 
 
 
1 

 
 
 
 
 
 
 
 
2 

 
 
 
 

 
 
  
 

 
 
 
 

 
 
 
 

a) Explaining Constancy of B.E. per nucleon – 1 

b) Completing the nuclear reactions     -        1 
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9. 

 
 
 
 
 

 
Net capacitance of parallel C1 & C2 

C12   = 15 + 5   =   20 𝜇 𝐹      
 
Net capacitance of parallel C4 & C5 

C45   = 10 + 10   =   20 𝜇 𝐹      
 
C12 ,  C45   in series    C1245  = 20 x 20   =   10 𝜇 𝐹  
                                                 20 + 20 
C3    in parallel with C1245  = 10  + 20   =   30 𝜇 𝐹  
 
P.D. across C1245     10 V 
P.D. across C12  =   C45      =    5 V 
 
Charge on 5 𝜇 𝐹     Q = CV 
                     =  5 x 10-6 x 5  
                     =  25   x   10-6  C                                          

 
 
 
 
 
 
 
 
 
 
 
 
 
 
½  
 
 
  
 
 
 
½  
 
 
½  
 
 
 
½  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 

10. 

 
 

 
 
 
 
½   
 
½  
 
½ 
 
½  
 
 
 
 
 
1 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a) Calculation of equivalent capacitance      -      1 

b) Calculating of charge on 5 𝜇 𝐹                  -        1 
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½ +½  
 
 
 
 

 
 
 
 
 
2 

11. Let u  = -(2f – x) , x < f, x > 0 , f < 0  

By mirror equation =  
1

𝑓
 =  

1

𝑣 
  + 

1

𝑢
 

   
1

𝑣 
    =    

1

− 𝑓
   + 

1

(2𝑓−𝑥)
 =   

1

(2𝑓−𝑥)
  −   

1

𝑓
    =   

𝑓 −  2 𝑓  +𝑥 

𝑓 (2𝑓−𝑥) 
  =  

− (𝑓− 𝑥)

𝑓 (2𝑓−𝑥)
 

 

v  =   
− (𝑓− 𝑥)

𝑓 (2𝑓−𝑥)
   >  2f as   x < f  

               
The image is real and enlarged.   
          

Alternatively, a student can explain with the help of the ray diagram. 
 

 
 
OR 
They can explain with specific values of u and f and find v by using mirror equation.        
Award full marks for correct answer.            
           

  
 
1 
 
 
 
1 
 
 

 
 
 
 
 
 
 
 
 
2 
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12. 

 
 
 

 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
1 
 
1 
 
 
 
 
 
 
 
 
 
½  
 
 
 
 
½  
 
 
 
 
 
 
 
 
½  
 
 
 
 
 
 
 
 
½  
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 SECTION - C   
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13. 

 
 

 
 
 
 
 
 
 
 
 
 
1 
 
 
½+½ 
 
 
½  
 
 
 
 
½  
 
 
 
 
 
 
 
 
 
½ 
 
½ 
 
 
½ 
 
½ 
 
1 

 
 
3 

14.  
 
 
 
 
a) Infrared rays   -   10-4m  to 10-5m   
     Ultraviolet rays - 10-7m  to 10-9m   
     ꙋ- rays   -      10-11m  to 10-14m   
 
b) Use (Any one)  
     Infrayed rays – Pain reliever / night photography / remote control  

 
 
 
 
 
½  
½ 
½ 
 
 
½ 

 
 
 
 
 
 
 
3 

a) Wavelength range of electromagnetic radiations     - ½ + ½ + ½  

b) One use of each e.m. radiations -                    ½ + ½ + ½  
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     Ultravoilert rays – water purifier / sterlizer  
     ꙋ -ray - cancer treatment  
 

½ 
½ 

15. 

 

 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
   1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  1 
 
 
 
 
 
  
 1 
      
 
 
 
 
 
 
 
 
 
   
  
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3 
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1 
 
 
 
 
 
  
 ½  
 
½  
 
 
 
 
 
 
1 

16. 

 

 
 
 
 
 
 
 
 
 
 
 
 
  ½  
 
 
 
 
 
  1 
 
 
 
   
½ 
 
   
 1  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
3 

 
 
17. 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

a) Calculation of Equivalent resistance –                       1 ½   

b) Determination of current through Ammeter           1 ½  



Marking Scheme   
55/ 3 / 3 
 

 
 

 
 
Total effective resistance  

RDB  = 
(4+2)  6

6 + 6 
   =   3 Ω 

 

RAB  = 
(9+3)  𝑥 12

12 +12 
   =   6 Ω 

 
Total resistance R = 6 + 3 = 9 Ω 

Current drawn from battery = 
9

9
    = 1 A 

 
I1   = 0.5 A ,   I2   = I1 / 2   = 0.25 A 
 
Give full marks if the student uses Khirchoff ’s law to get the value of the current.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
½  
 
 
 
 
1 
1 
 
 
½  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
3 

18. 

 

 
 
 
 
 
 
 
 
½  
 
 
 
 
½ 
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½ 
 
 
 
 
½  
 
 
½  
 
½   

19.  
 
 
 
 
 

 

a) Drift Velocity , Vd = (Vi) av  = 0
eE

- τ
m

 where τ = relaxation time 

 

             
d

d

enA v ΔtΔq
I= = =enAv

Δt Δt
 

 
              I = n e A vd 

 
(b) Clearly resistivity decreases with rise in temperatur. As temperature coefficient of resistivity of 
a semi conductor is negative 
 

 
 

 
 
 
 
 
 
 
1 
 
 
 
 
 
 
1 
 
 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3 

a) Obtaining expression for current through a conductor                                             2 

b) Explaining variation of resistivity of a semiconductor wire with rise of temp.      1                                                                                   
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Alternatively 
 

Give full marks (1/2 + ½ ) if the student use 
2

m
ρ =

ne τ
 to explain decrease of resistivity with rise in 

temperature. 
 
 
 

 
 
 

20. 

 
 

 
 

 
 
 
 
 
 
 
 
 
½ +½ 
 
 
 
 
 
 
 
 
  1 
 
 
 
 
 
 
1  
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
3 
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½  
 
 
 
 
 
 
1 
 
 
 
 
 
 
   
 
 
 
1  
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21. 

 
 
 

 
 
 
 
 
 
1 
 
 
½ +½ 
 
1 

 
 
 
 
 
 
3 

22. 

 
 

 
 
 
 
½  
 
1 
 
½ 
 
 
 
 
 
 
1 
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1 
 
½  
 
½  
 
 
 
 
 
    
   1 
 
 
 
 
 
 
 

23. 

 

 

 

 
 
 
 
 
  ½  
 
   
   
 
½  
 
 
 
½+½ 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
3 
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½ 
½   

24.  
 
 
 
 
 

 

(a) Magnetic dipole moment is defined as the product of its pole strenth and effective length 

p = 2ml  

Its SI unit is Am2 

 

(b)  

 
 
 
 
 
 
 
 
 
 
 

 
Torque  τ  = One of the magnetic force x perpendicular distance 

= m B  . 2l sin𝜃 

= 2m l  . B sin𝜃 

= mP ×B  

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
½ 
 
½  
 
 
 
 
 
 
 
 ½ 
 
 
 
 
 
 
½  
 
 
1  

 
 
 
 
 
 
 
 
 
3 

(a) Definition of magnetic dipole moment and its SI unit        1 

(b) Deriving expression for torque due to external uniform 

magnetic field                                                                              2 
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 SECTION - D   

25. 
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1  
 
 
    
 
    
½  
 
 
 
 
 
 
 
 
 
 
 
½+ ½ 
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½   
 
 
 
 
   1 
     
 
 
 
 
 
 
 
½ + ½ 
 

26. 
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27. 

 
 

 

 
 
  
 
 1 
 
½ + ½  
 
 
 
  ½  
 
  
 
½  
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