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Q.N SECTION - I MARKS 

OPTION  ANSWER 

1 b) Va / Vw 1 

2 b)  - 10 V 1 

3 d) V g = Vx = Vm 
 

1 

4 a)  AND GATE 
 

1 

5 c)  uniformly charged infinite plane 
 

1 

6 b)  decrease by 3 times 1 

7 d)  1 A 1 

8 a)  eVr / 2 1 

9 a)  1 1 

10 c)  equal to 900 1 

11 a) 30 kJ 1 

12 b) 450 1 

13 b) 3.6 F 1 

14 a)  25 m 1 

15 d)  voltage regulator 
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SECTION - II 

 
MARKS 

 
16 

 
The impact parameter (b) is defined as the perpendicular distance between the centre 

of the gold nucleus and the direction of velocity vector of alpha particle when it is at 

a large distance. 
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1) The gravitational force between two masses is always attractive but Coulomb 

force between two charges can be attractive or repulsive, depending on the nature of 

charges. 

 

2) the electrostatic force is always greater in magnitude than gravitational force for 

smaller size objects. 

 

3) The gravitational force between two masses is independent of the medium. But the 

electrostatic force between the two charges depends on nature of the medium in 

which the two charges are kept at rest. 

 

[OR ANY RELEVANT POINTS] 
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The phenomenon of lagging of magnetic induction behind the magnetising field 

is called hysteresis. Hysteresis means ‘lagging behind’. 
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DRIFT VELOCITY MOBILITY 

• The drift velocity is the average 

velocity acquired by the 

electrons inside the conductor 

when it is subjected to an 

electric field. 

• v⃗ d = - μE⃗⃗  

• Its unit is ms-1 

• The mobility of the electron is 

defined as the magnitude of 

the drift velocity per unit 

electric field. 

• μ =  
|vd⃗⃗⃗⃗  ⃗|

 |E⃗⃗ |
 

• Its unit is m2V-1s-1 
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The frequency range over which the baseband signals or the information signals such 

as voice, music, picture, etc. is transmitted is known as bandwidth. 
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The displacement current can be defined as the current which comes into play in 

the region in which the electric field and the electric flux are changing with time. 
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The stone will reach the earth’s surface earlier than the metal ball. The reason is that 

when the metal ball falls through the magnetic field of earth, the eddy currents are 

produced in it which opposes its motion. But in the case of stone, no eddy currents 

are produced and it falls freely.  
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25 

 

Advantages of FM  

i) Large decrease in noise. This leads to an increase in signal-noise ratio.  

ii) The operating range is quite large.  

iii) The transmission efficiency is very high as all the transmitted power is useful.  

iv) FM bandwidth covers the entire frequency range which humans can hear. Due to 

this, FM radio has better quality compared to AM radio.  

 

Limitations of FM  

i) FM requires a much wider channel.  

ii) FM transmitters and receivers are more complex and costly.  

iii) In FM reception, less area is covered compared to AM. 
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GIVEN 

I = 1.5 A, L = 50 cm = 0.5 m 

 
 

SOLUTION 

B = 
𝜇0

4𝜋𝑎
 [sin θ1 + sin θ2] �̂� 

a = l / 2 

B1 + B2 + B3 + B4 = B 

B1 = 
𝜇0

4𝜋 𝑙/2
 [sin 450 + sin 450]  

= 
4𝜋 𝑥 10−7

4𝜋 𝑥 
50 𝑥 10−2

2

 x [
1

√2
+ 

1

√2
]  

= 
2 𝑥 10−7𝑥 10−2 

50
 x 

2

√2
 

B = 4B1  

= 
4 𝑥 2 𝑥 10−5𝑥 2 

50√2
  

= 
8 𝑥 10−5𝑥 √2 𝑥 √2 

50√2
 =  

8 𝑥 1.414 𝑥 10−5 

50
 

B = 3.4 x 10-6 T 
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A p-n junction diode which converts an optical signal into electric current is known 

as photodiode. Thus, the operation of photodiode is exactly opposite to that of an 

LED. Photo diode words in reverse bias. The direction of arrows indicates that the 

light is incident on the photo diode. 

Applications  

• Alarm system  

• Count items on a conveyer belt  

• Photoconductors  

• Compact disc players, smoke detectors  

• Medical applications such as detectors for computed tomography etc.  
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• Let C - centre of curvature of the mirror.  

• Consider a light ray parallel to the principal axis is incident on the mirror 

at M and passes through the principal focus F after reflection.  

• The line CM is the normal to the mirror at M.  

• Let i be the angle of incidence and the same will be the angle of 

reflection. 

 

 

 

• PF is focal length f and PC is the radius of curvature R. 

 

 

 

[DIAGRAM ANY ONE IS SUFFICIENT] 
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i) For a given frequency of incident light, the number of photoelectrons emitted is 

directly proportional to the intensity of the incident light. The saturation current is 

also directly proportional to the intensity of incident light. 

ii) Maximum kinetic energy of the photo electrons is independent of intensity of the 

incident light. 

iii) Maximum kinetic energy of the photo electrons from a given metal is directly 

proportional to the frequency of incident light. 

iv) For a given surface, the emission of photoelectrons takes place only if the frequency 

of incident light is greater than a certain minimum frequency called the threshold 

frequency. 

v) There is no time lag between incidence of light and ejection of photoelectrons. 
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GIVEN 

T1/2A  = 20 min, T1/2B  = 40 min, Both have same nuclei initially,  

Total time = 80 min,  

ratio of No. of decayed = 
𝐴

𝐵
 = ? 

 

 

SOLUTION 

NA = 
1

2

𝑛
N0 

n = 
𝑇

𝑇1/2
 = 

80

20
 = 4 

NA = 
1

24
N0 

NA = N0 / 16  

NB = 
1

2

𝑛
N0 

n = 
𝑇

𝑇1/2
 = 

80

40
 = 2 

NA = 
1

22
N0 

NA = N0 / 4 

No. of decayed atoms in A = N0 – NA = N0 -  (N0 / 16) = 15N0 / 16 

No. of decayed atoms in B = N0 – NB = N0 -  (N0 / 4) = 3N0 / 4 

𝐴

𝐵
 = (15N0 / 16) / (3N0 / 4) = 5/4 

Therefore the ratio of A: B is 5 : 4 
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GIVEN 

q = 5 μC, E along axial line at 25 cm = ?, E along equatorial line at 20 cm = ? 

SOLUTION 

dipole moment  p = q x 2d = 5  x 10-6 x 8 x 10-3 = 40 x 10-9
 Cm 

 

E along axial line at 25 cm 

E = 
1

4𝜋𝜀0
 
2𝑝

𝑟3 = 9 x 109 x 
2 𝑥 40 𝑥  10−9

(25 𝑥 10−2)3
  = 0.04608 x 106 = 4.6 x104 NC-1 

 

E along equatorial line at 20 cm  

E = 
1

4𝜋𝜀0
 
𝑝

𝑟3
 = 9 x 109 x 

  40 𝑥 10−9

(20 𝑥 10−2)3
  = 0.045 x 106 = 4.5 x 104 NC-1 
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(a) 
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(b) 

 

 

DIAGRAM  
 

EXPLANATION  
 

Potential due to          Potential due to 
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SPECIAL CASES  
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(a) 

 

Diagram 

 

Principle  

 

construction 

 

working 
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(b) 

 
 
 
 
 
 
 
 
 
 
 

 
 

when light entering the water from outside is seen from inside the water, the view is 

restricted to a particular angle equal to the critical angle ic. The restricted illuminated 

circular area is called Snell’s window 

 

Diagram 
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(a) 
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(b) 
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37  
(a) 

 

• At any instant t, the number of decays per unit time, called rate of decay is 

proportional to the number of nuclei (dN /  dt) at the same instant.  

 

 

 

• at time t = 0 s, the number of nuclei present in the radioactive sample is N0 

 

 

 

• Taking exponentials on both sides, we get  

• This Equation  is called the law of radioactive decay.  

• Here N denotes the number of undecayed nuclei present at any time t and N0 

denotes the number of nuclei at initial time t=0. 

• the number of atoms is decreasing exponentially over the time. 

• time taken for all the radioactive nuclei to decay will be infinite. 
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37 
(b) 

 

• The circuit consists of a transformer, a p-n junction diode and a resistor.  

• In a half wave rectifier circuit, either a positive half or the negative half of the 

AC input is passed through while the other half is blocked.  

• Only one half of the input wave reaches the output. Therefore, it is called half 

wave rectifier. Here, a p-n junction diode acts as a rectifying diode. 

 

During the positive half cycle 

 When the positive half cycle of the ac input signal passes through the circuit, 

terminal A becomes positive with respect to terminal B. The diode is forward 

biased and hence it conducts. The current flows through the load resistor RL 

and the AC voltage developed across RL constitutes the output voltage V0 and 

the waveform of the diode current is shown in Figure 

 

During the negative half cycle  

When the negative half cycle of the ac input signal passes through the circuit, 

terminal A is negative with respect to terminal B. Now the diode is reverse 

biased and does not conduct and hence no current passes through RL. The 

reverse saturation current in a diode is negligible. Since there is no voltage drop 

across RL, the negative half cycle of ac supply is suppressed at the output. 

 

 

 

• Efficiency (η) is the ratio of the output dc power to the ac input power 

supplied to the circuit. Its value for half wave rectifier is 40.6 % 

 

 
 

 
 
 

½  
 
 
 
 
 
 
 
 

1 ½  
 
 
 
 
 
 
 
 
 
 
 

1 ½  
 
 
 
 
 
 
 
 
 
 
 
 
 

1 
 
 
 
 
 
 
 
 
 

½  



 

 
38 
(a) 

 

Explanation 

 

Diagram 

 

Equation for magnification 
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38 
(b) 

 

 

Suppose we allow a beam of white light to pass through the prism, it is split into its 

seven constituent colours which can be viewed on the screen as continuous spectrum. 

This phenomenon is known as dispersion of light and the definite  pattern of colours 

obtained on the screen after dispersion is called as spectrum.  
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