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1. A square loop of side 10 cm and resistance 0.5 Ω is 

placed vertically in the east-west plane. A uniform magnetic field of 0.10 T is set up across the plane in the north-east 

direction. The magnetic field is decreased to zero in 0.70 s at a steady rate. Determine the magnitudes of induced  emf 

and current during this time-interval. 

The angle θ made by the area vector of the coil with the 

magnetic field is 45°.initial magnetic flux is 

Φ = BA cos θ 

 

 
inducedemf 

 
induced current 

 
 

2. A circular coil of radius 10 cm, 500 turns and resistance 2 Ω is placed with its plane perpendicular to the horizontal 

component of the earth’s 

magnetic field. It is rotated about its vertical diameter through 180° in 0.25 s. Estimate the magnitudes of the emf and 

current induced in the coil. Horizontal component of the earth’s magnetic field at the 

place is 3.0 × 10–5 T. 

 

 

 
inducedemf 
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induced current 

 
3. Figure below  shows planar loops of different shapes moving out of or into a region of a magnetic field which is 

directed normal to the plane of the loop away from the reader. Determine the direction of induced 

current in each loop using Lenz’s law. 

 
i) The magnetic flux through the rectangular loop abcd increases, due to the motion of the loop into the region of 

magnetic field, The induced current must flow along the path bcdab so that it opposes the increasing flux. 

(ii) Due to the outward motion, magnetic flux through the triangularloopabc decreases due to which the induced current 

flows along bacb, so as to oppose the change in flux. 

(iii) As the magnetic flux decreases due to motion of the irregular shaped loop abcd out of the region of magnetic field, 

the induced current flows along cdabc, so as to oppose change in flux. 

Note that there are no induced current as long as the loops are completely inside or outside the region of the magnetic 

field. 

 

4. Kamala peddles a stationary bicycle the pedals of the bicycle are attached to a 100 turn coil of area 0.10 m2. The 

coil rotates at half a revolution per second and it is placed in a uniform magnetic field of 0.01 T perpendicular to the 

axis of rotation of the coil. What is the maximum voltage generated in the coil?  

 
 

5. Current in a circuit falls from 5.0 A to 0.0 A in 0.1 s. If an average emf of 200 V induced, give an estimate of the self-

inductance of the circuit.  

e = - L dI/dt 

200= -L (-5)/0.1 

L =200/50 

= 4H 
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6. A pair of adjacent coils has a mutual inductance of 1.5 H. If the current in one coil changes from 0 to 20 A in 0.5 s, 

what is the emf induced and change of flux linkage with the other coil? 

e = - M dI/dt  = -30/0.5 =- 60V 

dφ= edt = -30 Wb 

 

7. A jet plane is travelling towards west at a speed of 1800 km/h. What is the voltage difference developed between 

the ends of the wing having a span of 25 m, if the Earth’s magnetic field at the location has a magnitude of 5 × 10–4 T 

and the dip angle is 30°. 

V= 500m/s ,Bv = Bsin30°. 

e= Bv L V=  2.5× 10–4 x 25 x 500 = 312.5 x 10-2 V 

= 3.125 V 

 

8. A light bulb is rated at 100W for a 220 V supply. Find 

(a) the resistance of the bulb; (b) the peak voltage of the source; and (c) the rms current through the bulb. 

a) resistance 

 
b)Peak voltage 

 
c) current through the bulb 

 
 

9. A 15.0 μF capacitor is connected to a 220 V, 50 Hz source. Find the capacitive reactance and the current (rms and 

peak) in the circuit. If the frequency is doubled, what happens to the capacitive 

reactance and the current? 

 

 

 
This current oscillates between +1.47A and –1.47 A, and is ahead of the voltage by π/2. 

If the frequency is doubled, the capacitive reactance is halved and consequently, the current is doubled. 

 

10. What is the role of a Grid in Power  Produced and its distribution ? 

Power produced from different power stations in a region are pooled in to a central region called  Grid . From the grid it 

is redistributed to all the Places connected to the grid. This ensures at least a minimum distribution of power even to a 

place , at which the Power station is Shut down due to some reason. 

 

11. Suppose that the lower half of the concave mirror’s 
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reflecting  surface is covered with an opaque (non-reflective) material. What effect will this have on the image of an 

object placed in front of the mirror?  

 Taking the laws of reflection to be true for all points of the remaining part of the mirror, the image will be that of the 

whole object. 

However, as the area of the reflecting surface has been reduced, the intensity of the image will be low (in this case, half). 

 

12. A concave  mirror and convex lens both are of same focal length f and made of Glass are immersed in water .Will 

there  be change in their focal lengths? Explain. 

In concave mirror there is no change in focal length as reflection takes place in the same medium. 

In convex length the focal length f increases because of difference in surrounding  medium , as nw>na  but less than ng . 

 

13. Light from a point source in air falls on a spherical 

glass surface (n = 1.5 and radius of curvature = 20 cm). The distance of the light source from the glass surface is 100 

cm. At what position the image is formed? 

 

 
The image is formed at a distance of 100 cm from the glass surface, in the direction of incident light. 

 

14. Find the position of the image formed by the lens 

combination given in the Fig. 

 
Image formed by the first lens 

 

 

 
The image formed by the first lens serves as the object for the second lens .This is at a distance of (15 – 5) cm = 10 cm to 

the right of the second lens. Though the image is real, it serves as a virtual object for the second lens, which means that 

the rays appear to come from it for 

the second lens. 
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The virtual image is formed at an infinite distance to the left of the second lens. This acts as an object for the third lens. 

 

 
The final image is formed 30 cm to the right of the third lens. 

 

15.What is the value of polarising angle of a medium of refractive index √3 ? 

n= tanipip = 60◦ 

 

16. Name the Phenomenon of light which could not be explained by wave theory? 

Photoelectric effect  

 

17. Which among the following radio waves, ultrasonic waves , Micro waves , ϒ rays  cannot be  polarised? Why? 

Ultrasonic waves. Longitudinal waves cannot be polarised. 

 

18. Derive the relation between  radius of curvature R and focal length of a spherical mirror. 

Let C be the centre of curvature of a spherical mirror of small aperture. 

For a concave mirror 

 
For a convex mirror 

 
Draw any one according to the question .derivation is the same. 

From the ray diagram 

 

 

 
For small angles  
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For small angles the point D is very close to the point P , then 

 
 

19. Derive mirror formula for a spherical mirror 

(Or) Derive mirror formula for a concave  mirror forming a virtual image. 

 To derive  the mirror equation or the relation between the object distance (u), image distance (v) and the focal length  

 
From Fig the two right-angled triangle  similar. (For paraxial rays, MP can be considered to be a 

straight line perpendicular to CP.)  

 

…(1) 

 

Since  

the triangles  similar. 

 

… (2) 

Comparing equations (1) and (2) we get 

 
applying  the sign convention. 

 

 

…(3) 

the above equation is known as mirror equation. 

linear magnification (m) is defined  as the ratio of the height of the image to the height of the object  
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With the sign convention, this becomes 

 

… (4) 

 

20. Draw wave front from a) a point source at finite distance b) a point source at infinite distance c) a linear source . 

 

 
(b)                             (c) 

 

21. Define band width or fringe width . Derive expression for fringe width in Young’s double slit experiment. 

Let d be the distance between two coherent sources A and B of wavelength λ. A screen XY is placed parallel to AB at a 

distance D from the coherent sources. C is the mid point of AB. O is a point on the screen equidistant from A and B. P is a 

point at a distance x from O. 

 Waves from A and B meet at P in phase or out of phase depending upon the path difference between two waves. 

 
 

Draw AM perpendicular to BP. 

The path difference δ = BP – AP 

AP = MP 
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∴ δ = BP – AP = BP – MP = BM 

In right angled Δ ABM, BM = d sin θ 

If θ is small, sin θ = θ 

∴The path difference δ = θ.d 

In right angled triangle COP 

 
For small angles  

 
the path difference,  

 
Condition for bright fringe path difference is 

 

 
Condition for dark bands  

 
where n = 0,1,2 … indicate the order of bright fringes. 

And n= 1,2,3… indicate the order of dark fringes. 

The distance between any two consecutive bright or dark bands is called bandwidth . 

The distance between (n+1)th and nth order consecutive bright fringes from O is given by 

 
Similarly, it can be proved that the distance between two consecutive dark bands is also equal to 

 
Since bright and dark fringes are of same width, they are equi−spaced on either side of central maximum. 

 

22. State the condition to get clear and broad  interference bands . 

(i) The screen should be as far away from the source as possible. 

(ii) The wavelength of light used must be larger. 

(iii) The two coherent sources must be as close as possible. 

 

23. i)Mention two advantages of reflecting telescopes. 

      ii)     Draw a neat labeled ray diagram of Cassegrain 

type  reflecting telescope. 

i) Advantages of reflecting telescopes 

   1) There is no  spherical  aberration . 

   2) Chromatic aberration is absent. 
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   3) Mechanical stability exists   even for a very large 

aperture  parabolic mirror as the objective. 

 
24.i)  Derive expression for refractive index  of material of a  prism . ii) A ray of light ,incident on an equilateral  prism 

of n=√3 moves  parallel to the base inside the prism. Find the angle of incidence of the ray. 

i)  

Figure shows the cross section of a triangular prism ABC, placed in air. Let ‘A’ be the refracting angle of the 
prism. A ray of light PQ incident on the refracting 
faceAB, gets refracted along QR and emerges 
alongRS. The angle of incidence and refraction at 
the two faces are i1,r1,i2,r2 respectively. The angle between the incident ray PQ and the emergent ray RS is called angle of 
deviation, d. 
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ii) Refracted ray is parallel to the base of the prism, so the prism is in minimum deviation position. 

r1= r2 =r = A/2 =30◦ 

n =  sini/sinr 

√3 = sini/sin30◦ 

sini = √3/2 , i =  60◦ 

 

25. Draw a neat ray diagram of an astronomical telescope in normal adjustment position. Mention one advantage of 

this position. Write the expression for magnification produced by it and the length of the telescope. 

 
 

Advantage : Strain to the eye is minimized. 

 
the length of the telescope tube is fo + fe . 

 

26. Draw a neat ray diagram of COMPOUND MICROSCOPE  forming image at near point . Mention one dis advantage 

of this position. Write the expression for magnification produced by it. 
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Disadvantage : even though magnification is more  there is a strain to the eye. 

m = fo/fe  ( 1+ fe/D) 

 

27. You are given three lenses ,whose  parameters are given below. 

Lens Power P (D) Aperture A  (cm) 

L1 3 8 

L2 6 1 

L3 10 1 

Which two of the two lenses you will select as objective and eye piece of an Astronomical  telescope?  Justify . 

 

Objective  is  L1 , its focal length f ,and aperture A, must be more . L1 has more f because of its less Power. 

Eye piece is L3 , its focal length f ,and aperture A, must be less. L3 has less f because of its more, Power. 

 

28. You are given three lenses ,whose  parameters are given below. 

Lens Power P 

(D) 

Aperture A  (cm) 

L1 3 8 

L2 6 1 

L3 10 1 

Which two of the two lenses you will select as objective and eye piece of a compound microscope? Justify . 

Objective   is  L3 , its focal length f ,and aperture A, must be less . L3 has less f because of its high Power. 

Eye piece is L2 ,  its focal length f ,and aperture A, must be less.  but  greater than that of objective  lens L3 . 

 

29. How does the following  Parameters  about a lens change with wavelength  of light ? 

i) focal length of light  ii)  Power  iii)  aperture? 

i)  f  increases with increase in λ  ii) P increases with increase in λ  iii) No change 

 

*30. What focal length should the reading spectacles have for a person for whom the least distance of distinct vision is 

50 cm? 

The distance of normal vision is 25 cm. So if a book is at 

u = –25 cm, its image should be formed at v = –50 cm. Therefore, the desired focal length is given by 
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31.Two slits are made one millimetre apart and the screen is placed one metre away. What is the fringe separation 

when blue green light of wavelength 500 nm is used? 

 

 

 

 
32.For what distance is ray optics a good approximation ,when the aperture is 3 mm wide and the wavelength is 500 

nm? 

 

 
This example shows that even with a small aperture, diffraction spreading can be neglected for rays many metres in 

length. Thus, ray optics is valid in many common situations. 

 

33. What is the effect of doubling the intensity of incident  radiation on i) Photo electric current ? 

ii) kinetic  energy of photo electron? 

 i) Photoelectric current is doubled as it is directly proportional to the  intensity of incident  radiation. 

ii) no change as it does not depend on intensity. 

 

34. An electron and a proton are associated with same de Broglie wave length of  1nm.  i) Find the ratio of their 

momenta  ii)  Which of them will have more kinetic energy? 

i) λ = h/p ,as h is a constant and λ is the same they have same p. ratio is 1: 1 

ii) for two particles of  same momenta  lighter one will have more kinetic energy . Electron has more Kinetic energy. 

 

35. State the laws of  Photoelectric  emission. 

photoelectric emission. 

(i) For a given photo sensitive material, there is a minimum frequency called the threshold frequency, below which 

emission of photoelectrons stops completely, however great the intensity may be. 

(ii) For a given photosensitive material, the photo electric current is directly proportional to the intensity of the incident 

radiation, provided the frequency is greater than the threshold frequency. 
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(iii) The photoelectric emission is an instantaneous process. i.e.there is no time lag between the incidence of radiation 

and the emission of photo electrons. 

(iv) The maximum kinetic energy of the photo electrons is directly proportional to the frequency of incident radiation, 

but is independent of its intensity. 

 

36.Mention the uses of Photo electric cells. 

(i) Photoelectric cells are used for reproducing sound in 

cinematography. 

(ii) They are used for controlling the temperature of 

furnaces. 

(iii) Photoelectric cells are used for automatic switching on and off the street lights. 

(iv) Photoelectric cells are used in the study of temperature and spectra of stars. 

 

37.Derive expression for the de  Broglie wavelength of an electron. 

When an electron of mass m and charge e is accelerated through a potential difference V, then the energy eV is equal to 

kinetic energy of the electron. 

 

 
de Broglie equation is 

 
sub the equation 1 in  previous equation 

 
Sub the value of constants 

 
 

38.a) i) Show graphically how the maximum kinetic energy of photo electrons emitted from a photosensitive material 

varies with the frequency of incident radiation.  

b) How will you  i ) calculate Planck’s constant and work function from the graph? 

b) i) slope of the graph = Planck’s constant h 

     ii) X-  intercept = threshold frequency  

              Work function φ = slope   x  x-intercept 

                                              =  hνo 
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39. How will the Photo electric current   change on decreasing the wave length of incident radiation? 

       No  change as Photo electric current   depends only on the intensity of incident radiation. 

 

40. de Broglie wavelength associated with an electron  accelerated through a potential difference of  V  is λ. What will 

be its  wavelength if the accelerating potential  is increased to 4V? 

λα1/√V 

 Therefore wavelength changes to  λ/2  

 

41.The maximum kinetic energy of a photoelectron is 3eV. What is its stopping potential? 

K.E = eVo= 3eV 

Vo = stopping potential = 3V 

42.The stopping  Potential in an experiment on  Photoelectric effect is 2V.What is the maximum kinetic energy of a 

photoelectron emitted. 

K.E = eVo=  e X 2V 

                  =2 eV 

 

43.Name an experiment which shows wave nature of electrons. Which phenomenon  was observed in this experiment 

using electron beam? 

Davisson and  Germer  experiment . 
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Electron Diffraction Phenomenon. 

 

44. Red light however bright it is , cannot produce the emission of electrons from a clean zinc surface. But even weak 

UV radiation can do so. Why? 

Emission of photoelectron depends on frequency of incident radiation but not on intensity. UV radiation has more 

frequency than red light. 

 

45. Why metal  surfaces are coated with photosensitive material? 

It is to reduce the work function of  material of cathode, in a photoelectric cell so that photo electric emission can take 

place. 

 

46. A Nucleus 92U
238 undergoes  alpha-decay and transforms to thorium(Th). What is the mass number and atomic 

number of thorium? 

234, and 90.      92U
238 becomes    90Th234 

 

47. What is the ratio of the orbits corresponding to first excited state and ground state  in a hydrogen atom? 

n = 2, for first excited state and n =1 for ground state  . 

rn = n2r1 .      therefore  r2 / r1 = 4 : 1 

 

48. In a given sample , two radio isotopes A and B are initially present in the ratio 1: 4.The half lives of A and B are 

100year and 50year respectively. Find the time after which the amounts of  A and B are equal. 

200 year.  Try  by forming a table of N -number of nuclei and T- the half life or exponential law. 

 

49.A radioactive substance has a half life of T year. After how much time is its activity reduced to 6.25% of its original 

activity? 

4T year 

 

50. Define activity of radioactive substance  and  give its SI unit. Plot a graph showing variation of activity of a 

radioactive substance with time. 

The total decay rate R of a sample of one or more radio nuclides is called the activity R or A of that sample.  
The SI unit for activity is becquerel, 1 becquerel = 1Bq = 1 decay per second. 

 
where N is the number of un decayed nuclei. 
So R vs t graph is same as N vs t graph 
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51. Define Half life and mean life of a radioactive substance. Derive relation between them. 
The half life period of a radioactive element is defined as the time taken for one half of the radioactive element to 
undergo disintegration. 
T1/2 = T = 0.6931/ λ   (1) 
Mean life τ which is the time at which both N and R have been reduced to e–1 of their initial values.ie. 
37% of its initial value. 

   (2) 
substituting (2) in (1) 
                   T1/2 = 0.693τ 
Half life = 0.693 x mean life. 
 
52.Draw a plot of potential energy of a pair of nucleons as a function of their separations. 
Mark the regions where the nuclear force is attractive and repulsive. 
Write any two characteristic features  of Nuclear forces. 

 
 
For a separation greater than r0, the force is attractive 
and for separations less than r0, the force is 
strongly repulsive. 
Characteristic features  of Nuclear forces 
1.The nuclear force between neutron-neutron, proton-neutron and proton-proton is approximately the same. The 
nuclear force does not depend on the electric charge. 
2. They are the strongest fundamental forces. 
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3.They are short range forces not found outside the nucleus. 
 
53.Using Bohr’s second postulate of quantization of angular momentum show that the circumference  of the 
electron’s  nth orbit is  n times its deBroglie wavelength. 
According  to Bohr’s second postulate 
mvrn =nh/2π 
2πrn= nh/mv 
         = nh/p 
by  deBroglie equation 
λ = h/p 
therefore 
2πrn = n λ 
circumference of nth orbit = n X deBroglie wavelength. 
 
54.The electron in hydrogen atom is initially in the third excited state .What is the maximum number of spectral lines 
which can be emitted when it finally moves to the ground state? 
Third excited state corresponds to   n = 4 and ground state corresponds to   n =1. 
The possible transitions are 6 
they are 
n2= 4 to n1=3,2, 1 three transitions 
n2= 3 to n1 =2,  1 two transitions 
n2= 2 to n1 =1 one transition 
 
55. Define Half life period of a radioactive substance, and derive an expression for it . 
The half life period of a radioactive element is defined as the time taken for one half of the radioactive element to 
undergo disintegration. 
From the law of disintegration 

 
Let T½ be the half life period. Then, at t = T½,  

 

 
taking  log , 

 

 

 

 
56.Derive exponential law , 

   of radioactive decay. 
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Law of radioactive decay 
In any radioactive sample, which undergoes α or β decay ,that the number of nuclei undergoing the decay per unit time 
is proportional to the total number of nuclei in the sample.  
If N is the number of nuclei in the sample and ∆N undergo decay in time ∆t then, 

 

 
when ∆t→0 

 

 
Now, integrating both sides of the above equation,we get, 

 
 

 
 

 
taking  exponentials, 
 

 
 
(Draw the  graph in q.no 50 also) 
56. Calculate the binding energy and binding energy per nucleon of26Fe56 nucleus.  
Data: mass of 26Fe56 nucleus = 55.9349 amu 
mass of 1 proton = 1.007825 amu 
mass of 1 neutron = 1.008665 amu 
Number of protons A = 26 
Number of neutrons N = 30 

 
=  

 
=  

 
=  
energy equivalent of  

 

 
 
57. Calculate the energy Q  released in the nuclear fission reaction  given below. 

 
Given: 
Mass of 92U

235 = 235.045733 amu 
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Mass of 0n
1 = 1.008665 amu 

Mass of 56Ba141 = 140.9177 amu 
Mass of 36Kr92 = 91.8854 amu 
energy equivalent of one amu = 931MeV 
Total mass of the reactant = 236.054398 amu 
Mass of 56Ba141 = 140.9177 amu 
Mass of 36Kr92 = 91.8854 amu 
Mass of 3 neutrons = 3.025995 amu 
Total mass of the products = 235.829095 amu 
Mass defect = 236.054398 – 235.829095 
∆m = 0.225303 amu 
energy released in a fission = 0.225303 × 931MeV 
=  200 MeV 
 
58. Why is a photodiode operated in reverse bias mode? Figure below shows reverse bias current under different 

illumination intensities I1, I2,I3,I4 for a given Photodiode. Arrange the intensities in increasing order. 

 
It is easier to observe the change in the current 
with change in the light intensity, if a reverse bias 
is applied.Thus photodiode can be used as a 
photodetector to detect optical signals. 
I1.<  I2 < I3 <I4  

 

59.Write two characteristic features to distinguish between p-type and n- type semiconductors. 

S.NO p-type semiconductor n- type semiconductor 

1 majority carriers are 
holes.  nh> ne 

majority carriers are 
electrons. ne>nh 

2 mobility is less, so 
conductivity is less 

mobility is more, so 
conductivity ismore 

 
60. Identify the logic gates  X ,and Y in the figure and their  combination. From the  truth table for output Z for all 
possible inputs   A and B. 
 
A 
AxXx 
B                                                                                     Z              
 
 
The truth table is 

Y X 
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A B Z 

0 0 1 

1 0 1 

0 1 1 

1 1 0 

 
X and Y are AND  and   NOT gates . The  combination is a NAND gate . 
 
61.The current in the forward bias is known to be more (mA) than the current in the reverse bias (µA). What is the 
reason then to operate the photodiodes in reverse bias?  
It is easier to observe the change in the current 
with change in the light intensity, if a reverse bias 
is applied.Thus photodiode can be used as a 
photodetector to detect optical signals. 
 
62. What are LED’s? Mention their uses. Mention their advantages over conventional  incandescent lamps . 
LED’s are Light Emitting Diodes .They work in forward bias condition. 
These LEDs are   used  in remote controls, burglar alarm systems, optical communication. 
Advantages of LEDs over conventional incandescent 
low power lamps: 
(i) Low operational voltage and less power. 
(ii) Fast action and no warm-up time required. 
(iii) The bandwidth of emitted light is 100 Å to 500 Å or in other words it 
is nearly (but not exactly) monochromatic. 
(iv) Long life and ruggedness. 
(v) Fast on-off switching capability. 
 
63.Sketch the output Y from a NAND gate having inputs A and B given below: 
 

 
Answer 

 
 
64.From the input A and B  and output Y waveforms  given below  for a logic gate identify the logic gate . 
Give its logic symbol and truth table. 
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OR gate. 

 
 
Boolean expression      Y =A+B 

 
 
65.Name the important criteria required for the selection of a material for fabrication of solar cell. 
The important criteria for the selection of a 
material for solar cell fabrication are (i) band gap (1.0to 1.8 eV), (ii) high optical absorption (104 cm–1), (iii)electrical 
conductivity, (iv) availability of the rawmaterial, and (v) cost. 
 
66. Is it true that  solar cell operate only in sunlight? Mention the uses of solar cells. 
Sunlight is not always required for a solar cell. It works in any light with photon energies greater than the band gap. 
Solar cells are used to power electronic devices in satellites and space vehicles and also as power supply to some 
calculators. 
 
67.Why the efficiency of a transformer  can never be 100%? 

In any transformer there is always power losses in the form of i) Flux loss ii) copper loss iii) eddy current loss iv) 

hysteresis loss . So the output power is always less than input Power. 

68. Draw a neat labeled diagram of Experimental setup of  Davisson and Germer  which verified the existence of Matter 

waves. 
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68.Davisson&Germer Experiment 

A beam of electrons emitted by the electron gun is made to fall on Nickel crystal cut along cubical axis at a particular 

angle. 

The scattered beam of electrons is received by the detector which can be rotated at any angle. 

The energy of the incident beam of electrons can be varied by changing the applied voltage to the electron gun. 

Intensity of scattered beam of electrons is found to be maximum when angle of scattering is 50° and the accelerating 

potential is 54 V. 

 

θ + 50° + θ = 180°i.e.   θ = 65° 

For Ni crystal, lattice spacing   d = 0.91 Å 

For first principal maximum, n = 1 

 

Electron diffraction is similar to X-ray diffraction. 

Thus, Bragg’s equation  2dsinθ = nλ  gives 

λ = 1.65 Å 

de Broglie wavelength of moving electron at V = 54 Volt is  1.67 Å which is in close agreement with 1.65 Å. 

 

          
 

 

 

69.Assumethat light of wavelength 6000Å is coming from a star. What is the limit of resolution of a telescope whose 

objective has a diameter of 100 inch? 

A 100 inch telescope implies that 2a = 100 inch = 254 cm. a =127 cm 
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70. Draw a diagram to show double-slit interference pattern and   an envelope showing  the single slit diffraction. 

 

71. For what distance is ray optics a good approximation when the aperture is 3 mm wide and the wavelength is 500 

nm? 

 

72. Monochromatic light of frequency  = 6.0 x 1014 Hz isproduced by a laser. The power emitted is  

2.0 x 10–3 W. (a) What is the energy of a photon in the light beam? (b) How many photons per second, on an average, 

are emitted by the source?. 

 

 

P = number of photons /s   x   energy of each photon 

 

73. An electron, an α-particle, and a proton have the samekinetic energy. Which of these particles has the shortest de 

Broglie wavelength? 

When kinetic energy is the same , P2/2m = constant.  Particle of more mass will have more momentum, which is α 

particle.  

Since  λ =h /p,  α particle will have shortest de Broglie wavelength 

74. A particle is moving three times as fast as an electron.The ratio of the de Broglie wavelength of the particle to that of 

the electron is 1.813 × 10–4. Calculate the particle’s mass and identify  the particle. 
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The particle could be proton or neutron 

75. A Straight  wire of mass 200 g and length 1.5 m carries a current of 2 A. It is suspended in mid-air by a 

uniform horizontal magnetic field B .What is the magnitude of the magnetic field? 

 

 

76 A message signal of frequency 10 kHz and peak voltageof 10 volts is used to modulate a carrier of 

frequency 1 MHz and peakvoltage of 20 volts. Determine (a) modulation index, (b) the side bandsproduced. 

 

77. A transmitting antenna at the top of a tower has a height32 m and the height of the receiving antenna is 

50 m. What is themaximum distance between them for satisfactory communication inLOS mode? Given 

radius of earth 6.4 × 106 m. 

 

78.Explain the polarization of sun light in the atmosphere by scattering . 

Under the influence of the electric field of the incident wave the electrons in the molecules acquire components of 

motion in both these directions. 



SENIOR_2018_ CLASS_12_PHYSICS_RAPID REVISION _QUESTIONS  AND ANSWERS   

FROM CHAPTERS 6-15_ Page 25 

 

 

An observer looking  at 90° to the direction of the sun. Clearly, charges accelerating parallel to the double arrows do not 

radiate energy towards this observer since their   acceleration has no transverse component. The radiation scattered by 

the molecule is therefore represented by dots. It is polarized perpendicular to the plane of the figure. 

79.In interference or diffraction some points on the screen appear bright and other points appear dark . Is this a 

violation of law of conservation of energy. 

In interference and diffraction, light energy is redistributed. If it reduces in one region, producing a dark fringe, it 

increases in another region, producing a bright fringe. There is no gain or loss of energy, which is consistent with the 

principle of conservation of energy. 

82. An angular magnification (magnifying power) of 30X is desired using an objective of focal length 1.25cm and an 

eyepiece of focal length 5cm. How will you set up the compound microscope? 

M =Mo x Me 

 Me =  1+D/fe 

 

30 = Mo x 6  

 

Mo = 5 

which gives uO= –1.5 cm; v0= 7.5 cm   
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The separation between the objective and the eye-piece should be (7.5 +4.17) cm = 11.67 cm. Further the object should 

be placed 1.5 cm from  the objective to obtain the desired magnification. 

80. When viewing through a compound microscope, our eyes should be positioned not on the eyepiece but a short 

distance away from it for best viewing. Why? How much should be that short distance between the eye and eyepiece? 

The image of the objective in the eye-piece is known as ‘eye-ring’. 

All the rays from the object refracted by objective go through the eye-ring. Therefore, it is an ideal position for our eyes 

for viewing. Greater or equal to the area of the eye-ring, our eyes will collect  all the light refracted by the objective.  

The precise location of the eye-ring naturally depends on the separation between the objective and the eye-piece. 

81. The figure given shows an equiconvex lens (of refractive index   n =  1.50) in contact with a liquid layer on top of a 

plane mirror. A small needle with its tip on the principal axis is moved along the axis until its inverted image is found at 

the position of the needle. The distance of the needle from the lens is measured to be 45.0cm. The liquid is removed and 

the experiment is repeated. The new distance is measured to be 30.0cm. What is the refractive index of the liquid? 

 

 

f1= 30cm is the focal length of the convex lens (distance object method ) 

1/ f1  = (n-1) (1/R+ 1/R) 

1/30 = 0.5 x 2/R 

R = 30 cm  

Focal length of plano concave lens 

1/f2 = (nl-1) (-1/R- 1/∞) = - ( nl-1)/R  

Focal length of combination 

1/F = 1/f1 + 1/f2  = 1/30- ( nl-1)/R  
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F =45cm 

1/45 =  1/30- ( nl-1)/30 

nl/30 =2/30- 1/45 

nl=  (4/90) x 30 

nl= 1.33 

82. A diverging lens of focal length  F is divided into two identical parts , each forming a  Plano concave  lens . What is 

the focal length of each part ? 

1

𝐹
 =  𝑛𝑔 − 1  (−

1

𝑅
−

1

𝑅
) 

F=−  
𝑅

2 𝑛𝑔−1 
   for each Plano concave  lens 1/f = (ng-1) (-1/R- 1/∞)  f = −

𝑅

 𝑛𝑔−1 
= 2F 

Each half will have twice the focal lengthfocal lengthofdiverging lens. 

83. At what angle of incidence should a light beam strike a glass slab of refractive index √3 such that the reflected and 

refracted light  are perpendicular to each other? 

Angle of incidence is equal to polarising angle since reflected and refracted light are perpendicular to each other . 

 n= tanip          ip = 60◦ 

84. Why zener diode is heavily doped? 

Zener diode is fabricated by heavily doping both p-, and n- sides of the junction. Due to this, depletion region formed is 

very thin and the electric field of the junction is extremely high. 

85. Why a photodiode is operated in reverse bias? 

It is easier to observe the change in the current with change in the light intensity, if reverse bias 

is applied. Thus photodiode can be used as a photo detector to detect optical signals. 

86. Si and Ge have same lattice structure and have same valency as Carbon C. Why is C insulator while Si and Ge intrinsic 

semiconductors? 

The 4 bonding electrons of C, Si or Ge lie, respectively, in the second, third and fourth orbit. Hence, energy required to 

take out an electron from these atoms (i.e., ionisation energy Eg) will be least for Ge, followed by Si and highest for C. 

Hence, number of free electrons for conduction in Ge and Si are significant but negligibly small for C. 

87. Can we take one slab of p-type semiconductor and physically join it to another n-type semiconductor to get p-n 

junction? 
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No! Any slab, howsoever flat, will have roughness much larger than the inter-atomic crystal spacing (~2 to 3 Å) and 

hence continuous contact at the atomic level will not be possible. The junction will behave as a discontinuity for the 

flowing charge carriers. 

88. The V-I characteristic of a silicon diode is shown inthe Fig. Calculate the resistance of the diode at 

 (a) ID = 15 mA and (b) VD = –10 V. 

 

Considering the diode characteristics as a straight line between I = 10 mA to I = 20 mA passing through the origin, we can 

calculate the resistance using Ohm’s law. (a) From the curve, at I = 20 mA, V = 0.8 V, I = 10 mA, V = 0.7 V 

 

 (b) From the curve at V = –10 V, I = –1 μA,  Therefore, 

 

89. Why are Si and GaAs are preferred materials for solar cells?  
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The maxima is near 1.5 eV. For photo-excitation, h+ > Eg. Hence, semiconductor with band gap ~1.5 eV or lower is likely 

to give better solar conversion efficiency. Silicon has Eg ~ 1.1 eV while for GaAs it is ~1.53 eV. In fact, GaAs is better (in 

spite of its higher band gap) than Si because of its relatively higher light absorption coefficient. 

90. In half-wave rectification, what is the output frequency if the input frequency is 50 Hz. What is the output frequency 

of a full-wave rectifier for the same input frequency.    

50 Hz and 100 Hz respectively. 

91. Two lines A and B in the plot given below show the variation of de Broglie wavelength λ versus1/ √V, 

Where V is the  accelerating  potential difference, for two particles carrying the same charge. Which of the 

two represents a  particle of small mass? 

 

 

Slope of the graph is inversely proportional to mass of the particle . Particle B has less mass  .                      

   92. What is the effect on the interference fringes in a  Young’s double-slit experiment due to each of the 

    following operations: 

    a)the source slit is moved closer to the double-slit plane; 

    b) the width of the source slit is increased   

              For interference fringes to be seenthe condition  
 𝑠

𝑆
  <

λ

𝑑
   should be satisfied;where  s is the size of the 

source and S its distance from the plane of the two slits. λ is the wavelength and d distance between two 

cohernt sources. 

a)As S decreases the source slit is brought closer, the interference pattern gets less and less sharp, and 

        when the source is brought too close for this condition to be valid, the fringes disappear 
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b)  As the source slit width increases, fringe pattern gets less and less sharp. When the source slit is so wide that the 

condition 
 𝑠

𝑆
  <

λ

𝑑
    is not satisfied, the interference pattern disappears. 

 

93. In interference and diffraction  bright and dark bands are formed  . As the intensity and energy  are  not 

same everywhere is it in agreement with coservation of energy? 

In interference and diffraction, light energy is redistributed. If it reduces in one region, producing a dark fringe, 

it increases in another region, producing a bright fringe. There is no gain or loss of energy,which is consistent 

with the principle of conservation of energy. 

94.Will sodium show photoelectric effect with orange wavelength of 6000Å? Work function of sodium is 

∅ = 2.3eV      

     λ0 = 
ℎ𝐶

∅
 

substituting the values  of h, C and e 

= 
12400  Å

2.3
   = 5391 Å  since  λ > λ0  no emission of photo electron. 

95. The cutoff wavelength  of a metal cathode is 5000 Å  , if a source of ultraviolet  light of 8.3W  is used to 

illuminate will there be Photo electric emission? 

Yes , λ0 is in visible region which is higher  wave length than the incident light ,which is UV radiation  

there will be photoelectric emission. 

96. For  a photo sensitive surface cutoff wave length is λ0 . Does  photo electric emission take place when 

      λ > λ0   𝑜𝑟  λ0 >  λ ? Justify your answer. 

     
ℎ𝐶

λ
  -   

ℎ𝐶

λ0
    =  Kinetic energy of   Photo electron  

      If      λ > λ0    , Kinetic energy of Photo electron is negative so no photo electric emission takes place. 

     Therefore λ0 >  λ for photo electric emission to take place. 

97. by how much the stopping potential would increase when the frequency of incident radiation changes 

from 4 x 1015 Hz to 8 x 1015 Hz ? 
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        hν – hνo  = Kinetic energy of   Photo electron 

                         = eVs 

        e  (V2-V1) = ℎ (𝜈2 −  𝜈1) 

             V2-V1 = 
h (ν2− ν1)

𝑒
    

substituting the values  of h ,e and    ν 2 - ν 1    

                               V2-V1 =  16 V  

98. A bar magnet is dropped so that it falls vertically through the coil. The graph obtained for 

voltage produced across the coil vs. time is shown in the figure on the right. 

(i) Explain the shape of the graph 

(ii) Why is the negative peak longer than the positive peak. 

 

  (i) Change of magnetic flux through the coil induces an emf. As the magnet approaches the coil, df/dt 

increases  and hence an emf is induced. As the magnet crosses the center of the coil and goes further down, 

df/dt reverses its sign due to decrease of flux. 

   (ii) Motion of the magnet is accelerated. Hence df/dt is more when the magnet is falling below the lower    

end of the coil. Hence the lower (opposite) peak is longer. 

99. A square loop MNOP of side 20 cm is placed horizontally in a uniform magnetic field acting vertically 

downwards as shown in the figure. The loop is pulled with a constant velocity of 20 cm s–1 till it goes out 

of the field. (i) Depict the direction of the induced current in the loop as it goes out of the field. For how long 

would the current in the loop presist? (ii) Plot a graph showing the variation of magnetic flux and induced emf 

as a function of time. 
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(i) clockwise, t =  d/v = 20/20 =1s   

 

100. A pair of parallel horizontal conducting rails of negligible resistances shorted at one end is fixed on a 

table. The distance between the rails is L. A conducting massless rod of resistance R can slide on the rails 

frictionlessly. The rod is tied to a massless string which passes over a pully fixed to the edge of the table. A 

constant magnetic field exists perpendicular to the table. A mass ‘m’ tied to the other end of the string hangs 

vertically. If the system is released  from rest, calculate. 

(i) the terminal velocity obtained by the rod(ii) the acceleration of the mass at the instant when the velocity of 

the rod is half the terminal velocity. 
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