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SECTION - A

1. In which situation is there a displacement current but no conduction current 
between plates capacitor?

(a) Only during charging of parallel plate capacitor

(b) Only during discharging of paralle plate capacitor

(c) Only during charging or discharging of parallel plate capacitor

(d) This will never happen

2. The charging current for a capacitor is 0.25A. What is the displacement 
current across its plates?

(b) 5A (b) 0.25A 

(c) 0.125 A (c) 1A

3. A plane electromagnetic wave travels in vacuum along z-direction. The 
directions of electric field vector and magnetic field vector will be

(a) electric field along x-axis, Magnetic field along y-ans 

(b) electric field along x-axis, Magnetic field along x-axis

(c) electric field along y-axis, Magnetic field along y-awis 

(d) electric field along y-axis, Magnetic field along x-axis
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4. Which part of electromagnetic wave are used in operating 'RADAR'

(a) Infrared waves (b) Microwaves X-Rays

(d) x-Rays (d) Gamma Rays

5. The change on parallel plate capacitor varies as q = q  cos 2pvt. The plates are 0

very lagrge and close together. Neglecting the edge effect, find the 
displacement current through the capacitor?

(a) (b)

(c) (d)

6. For the same value of angle of incidence, the angle of refraction in three 
media A, B, and C are 15°, 25° and 35° respectively. The velocity of light will 
be minimum in-

(a) A (b) B 

(c) C (d) same in all media

7. Which of the following statement is not true.

(a) Optical fibre is based on the principle of total internal reflection.

(b) The refractive index of the material of the core is less than that of the 
cladding 

(c) an optical fibre can be used to act as an optical pipe

(d) there is no appreciable loss in the intensity of the light signal while 
propagating through an optical fibre 

8. A thin converging lens of focal length 10 cm and a thin diverging lens of focal 
length 20 cm are placed coaxially in contact. The power of the combination 
is:

(a) –5 D (b) +5 D 

(c) +15D (d) 15D

9. A diamond is immersed in a liquid with a refractive index greater than water. 
Then the critical angle for total internal reflection will

(a) Increase

(b) Decrease 

(c) Depend on the nature of the liquid 

(d) Remains the same

10. Which of the following correctly define refractive index of a medium.

(a) Real depth/App depth (b) App depth/ Real depth 

(c) App depth × Real depth (d) Real depth + App depth 

02 sin 2q v vtp p 02 sin 2q v vtp p-

02 cos 2q v vtp p 02 cos 2q v vtp p-
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11. The magnification due to a compound microscope does not depend upon

(A) the aperture of the objective and the eye-piece 

(b) the focal length of the objective and the eye-piece 

(c) the length of the tube 

(d) the colour of the light used

12. In the above diagram, calculate the speed of light in the liquid of unknown 
refractive index. 

8 8(a) 1.2 × 10  m/s (b) 14 × 10  m/s 
8 8(c) 1.6 × 10  m/s (d) 18 × 10  m/s

13. A mirror forms 3 times magnified image of an object. The mirror can be-

(a) Concave (b) convex 

(c) Plane (d) both convex and concave 

14. Focal length of a convex mirror is 20 cm. it forms1/2 times magnified virtual 
image of an object. The image distance is:

(a) 30 cm (b) 10 cm 

(c) 20/3 cm (d) 40/3 cm

15. A magician puts some glass object into a liquid. the object gets disappeared. 
Then, 

(a) the refractive index of object is more than that of liquid

(b) the refractive index of object is less than that of liquid 

(c) the refractive index of object is equal to that of liquid

(d) data insufficient

16. The phenomena which is not explained by Huygen's construction of 
wavefront

(a) reflection (b) diffraction

(c) refraction (d) photo electric effect
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17. Two slits in Young's double slit experiment have widths in the ratio 36:1. The 
ratio of the amplitudes of light waves is

(a) 3 :1 (b) 3:2

(c) 9:1 (d) 6:1

18. Which of the following is true for interference of light

(a) energy is created in the region of bright band

(b) energy is destroyed in the region of dark band 

(c) conservation of energy does not hold good

(d) conservation of energy holds good and energy is redistributed 

19. In Young's Double Slit experiment using sodium light (l = 5898 Å), 92 
fringes are seen. If greenish colour (5480 Å) is used, how many fringes will be 
seen?

(a) 62 (b) 99

(c) 67 (d) 85

20. Two coherent monochromatic light beams of intensities I and 91 are 
superimposed. The maximum and minimum possible intensities in the 
resulting beam are

(a) 9I and I (b) 161 and 41

(c) 91 and 31 (d) 5I and 31

21. A diffraction pattern is obtained by using a beam of blue light. What will 
happen if the blue light is replaced by the red light

(a) No change will take place

(b) Bands become broader and farther apart

(c) Bands disappear

(d) Diffraction bands become narrower and crowded

22. Two waves, originating from sources S  and 5  having zero phase difference 1 2

and common wavelength l, will show completely destructive interference at 
a point P if (S P – S P) is 2 1

(a) (13/2)l (b) 3A 

(c) 4l (d) (5/4)l

23. Light of wavelength l falls normally on a slit of width 'a'. The diffraction due 
to slit will be most prominently observed when-

(a) a = 5l (b) a = 50l

(c) a = 500 l (d) a = 5000 l
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24. Nishchay performs YDSE by using yellow, blue and red lights in turn. If the 
fringe width measures in three cases are x , x  and x , respectively, then which 1 2 3

of the following is correct?

(a) x  > x  > x (b) x  > x  > x 1 2 3 3 1 2

(c) x  > x  > x (d) x  < x  < x 2 1 3 1 2 3

25. When monochromatic light is replaced by white light in a single slit 
experiment, then

(a) the diffraction pattern disappears

(b) the diffraction band becomes circular

(c) a white band is formed at the centre and coloured bands are formed at both 
its sides

(d) only a white band is formed at the centre

26. If in a diffraction experiment, the width of the slit is slightly increased, then 
the central maximum of the diffraction pattern becomes:

(a) broader and brighter

(b) broader and fainter

(c) narrow and brighter

(d) narrow and fainter

27. A parallel beam of light of wavelength 500 nm falls on a narrow slit. The 
diffraction pattern is observed on a screen 1 m away. The first minimum is at a 
distance of 2.5 mm from the centre of the screen. The width of the slit is:

(a) 0.16 mm (b) 0.20 mm

(c) 0.40 mm (d) 0.60 mm

28. Two sources of light are said to be coherent, when both emit light waves of:

(a) same amplitude and have a varying phase difference.

(b) same wavelength and a constant phase difference.

(c) different wavelengths and same intensity.

(d) different wavelengths and a constant phase difference.

29. The fringe width in YDSE is b. If the whole set-up is immersed in a liquid of 
refractive index n , then the new fringe width will be :

(a) b (b) b/n
2(c) bn (d) b/n
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30. The total path difference between two waves meeting at points P  and P  on 1 2

the screen are 3 l/2 and 2 l�respectively. Then :

(a) bright fringes are formed at both points

(b) dark fringes are formed at both points.

(c) a bright fringe is formed at P  and a dark fringe is formed at P1 2

(d) a bright fringe is formed at P  and a dark fringe is formed at P2 1

Answers

1. (c) 2. (b)

3. (a) 4. (b)

5. (b) 6. (a)

7. (b) 8. (b)

9. (a) 10. (a)

11. (a) 12. (c)

13. (a) 14. (c)

15. (b) 16. (d)

17. (d) 18. (d)

19. (b) 20. (b)

21. (a) 22. (a)

23. (b) 24. (c)

25. (c) 26. (c)

27. (b) 28. (b)

 29. (b) 30. (d)



31.  Assertion : When entire experimental set-up is immersed in water, the

  fringes became less wider in young’s double shit experiments.

  Reason : Wave length of light decreases when it travels from rarer to denser

  medium.        Ans. (a)

32.  Assertion : Two light sources emitting light waves of equal amplitude, equal

  frequency and equal wavelength all called coherent sources.

  Reason: Phase difference between any to sources is always constant.

           Ans. (d)

33.  Assertion : The objective of on astronomical telescope is taken of larger

  focal length to increase magnifying power.   Ans. (d)

  Reason : The normal adjustment mode in preferred over near point vision on

  image formed at infinity in now comfortable to view due to relaxed eye. 

 Ans. (b)

34.  Assertion : A white light when passed through a prism ut splits its constituent

  colours.     

  Reason : All colours travels with same speed in a particular medium. Ans. (c) 

Reason - Assertion Question (Option)

Assertion And Reason : (Unit V) 
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In the following questions, a statement of assertion A is followed by a

 statement of reason R. Mark the correct choice as :

 a) If both assertion and reason are correct and reason is the correct

   explanation of assertion.

 b) If both assertion and reason are correct and reason is not the correct

   explanation of assertion.

 c) If assertion is true but reason is false.

 d) If both assertion and reason are false.



35.   Assertion : Electromagnetic waves exert pressure.

   Reason : Electromagnetic waves carry both momentum and energy.

          (Ans. b)

36.   Assertion : Microwave communication is preferred over optical

   communication.

   Reason : Microwaves provide large band width compared to optical

   signals.

          (Ans. d)

37.   Assertion : Electromagnetic waves don’t require medium for propagation.

   Reason : Electromagnetic waves can’t travel in medium.

          (Ans. c)

38.   Assertion : Microwaves are preferred over Radio waves for satellite

   communication.

   Reason : Microwaves have low wavelength than Radio waves.

          (Ans. b)

39.   Assertion : The intensity of solar radiation is greater Mars as compared to

   Jupiter.

   Reason : The intensity of solar radiation is inversely proportional to the

   square of radius (      ) of the planet.   Ans. (a)

I. Lens is a transparent medium bounded by two refracting surfaces. It can be

 converging or diverging. The converging or diverging behaviour a lens is

 dependent on refractive index of surrounding medium focal length of a lens is

 given by

1
2r

1
2r

I x

Case - Study Question (Option) 

1
f

=
n2

n1
–1 1

R1

- 1
R2
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(Unit VI) 



 This is called lens maker's formula. It is useful to design lenses of designed

 focal length using surface of suitable radii of curvature.

1. A convex lens is-

 a) Always converging 

 b) Always diverging 

 c) Converging when placed in a rarer medium wrt medium lens.

 d) Converging when placed in a denser medium wrt medium lens.

2. An equiconvex lens is cut into equal halves perpendicular to the principal axis.

 If focal length of original lens in f, then focal length of each halve is -

 

3. A concave lens is made with a material of refractive index 1.52. It is placed in a

 medium of refractive index 1.60. The nature of lens would be-

 a) Converging 

 b) Diverging 

 c) Can be converging as well as diverging 

 d) Neither converging nor diverging

4. A convex lens of refractive index 1.5 is immersed in a liquid medium. The

  lense gets disappeared in this medium, the refractive index of the medium is-

 a) More than 1.5

 b) Less than 1.5

 c) Equal to 1.5

 d) Can take any value between 1 to infinity.

5. In a particular medium, a convex lens behave as converging lens and concave

 lens as diverging lens. Now the two lens are put in contact with other. The

 nature of combination would be-

3
2

a)    f

 b)  f/2

 c)  2f

 d)       f 
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 a) Converging only 

 b) Either converging or diverging 

 c) Neither converging nor diverging 

 d) Both b) & c) are possible

Ans. 1. (c), 2. (b), 3. (b), 4. (c), 5. (d)

II. When an opaque object is placed in the path of light rays, we see a shadow of

 object on a screen under some specific condition, we see a bright spot at the

 centre of geometrical shadow region. This happens due to a phenomenon

 called diffraction. Diffraction is a characteristic shown by all types of

 waves. When the double slit in young’s experiment is replaced by a single

 narrow slits (illuminated by a monochromatic source), a broad pattern with a

 central bright region is seen, on either sides, there are alternate dark and bright

 regions.

1. The size of an opaque object is 0.5µm. Which of the following wave would

 exhibit diffraction pattern on the screen.

 a) Red light 

 b) Yellow light 

 c) Green light 

 d) Orange light

2. Which of the following is “INCORRECT”.

 a) In YDSE light waves from two different wave fronts superposed on each 

other to produce interference pattern.

 b) In single slit experiment light wave from different parts of same wave

   front superposed to produce different pattern.

 c) The intensity of bright bands in YDSE is same for all

 d) The intensity of all maxima’s single shit experiment in same

3. In a single slit experiment, the screen is moved away from the plane of slits

 such that distance between screen and slit is doubled. The angular width of

 central maxima would-
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 a) Become 4 times   (b) Remain unchanged

 c) Become 2 times   (d) Become ½ times

4. Which the following can be explained by both wave nature and particle nature

 of light-   

 a) Diffraction 

 b) Reflection of light 

 c) Reflection of light 

 d) Both reflection and refraction of light

Ans. 1. (c), 2. (d), 3. (b), 4. (d)

(UNIT : V)

Case Study

III. LASIK (Laser-assisted in Situ Keratomileusis).

 It is commonly know as Laser Eye

 Surgery for the correction of

 myopia, hyper metropia and

 astigmatism. For clear vision the

 eye’s cornea and lens must refract

 light rays properly. This allows

 images to be focused on retina

 properly. Else images will be

 blurry. This blurriness is known as

 refractive error.

 Lasik uses an excimer laser (An

 Ultra violet laser) to remove a thin

 layer of cornea tissue. LASIK

 causes the cornea to be thinner.

 This gives  the cornea a new shape so that light rays are focused on retina  

 clearly. It reduces a person’s need for glasses or contact lenses.

Flap 
A special surgical 
knife slices a flap 

open on the surface 
of the cornea.

Cornea 
Once tissue has been 
removed, the flap is
folded back onto the 
cornea and heals 
quickly.

UV Laser 
Pulses of ultraviolet 
laser light vaporise 
surface tissue, 
reshaping the cornea.

Retina 
After surgery, light 

rays entering the eye 
are focused to a point 

on the retina, producing 
a much cleared image.
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1. The frequency range of ultra violet rays is 
10 11 a) 10  Hz  - 10  Hz
12 15 b) 10  Hz  - 10  Hz
15 17 c) 10  Hz  - 10  Hz
18 21 d) 10  Hz  - 10  Hz

2. Which of the following are not E.M radiations?

 a) Gamma rays 

 b) Ultra violet rays 

 c) Heat rays 

 d) Beta rays 

3. The structure of solids is investigated by using 

 a) Microwave 

 b) Ultra violet rays 

 c) X-rays 

 d) Gamma rays 

4. The energy possessed by per photon of ultra violet radiation is about

 a) 12.41 eV  b) 12.4 KeV

 c) 12.4 MeV  d) 12.4  meV

5. The electromagnetic radition produced by electric arcs and lights like mercury

 vapor lamps used to ionise atoms is

 a) Infrared radiation b) X-rays 

 c) UV radiation   d) Microwave 

 Answers

 1. c)

 2. d)

 3. c)

 4. a)

 5. c)
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 Solar Sails : 

 Solar sails are a method of space craft

 propulsion using “Radiation Pressure”

 exerted by sunlight on large scales mirrors.

 Solar pressure affects all space crafts,

 whether in inter planetary space or in orbit

 around a planet. A typical space-craft

 going to Mars, for example, will be

 displated thousands of kilometers by solar

 pressure, so the effects must be accounted

 for in trajectory planning. Solar pressure

 also affects the orientation of a space craft. 

 If a radiation falls on the surface (100%

 reflection) at on angle then, force will be

 F=       cos where P is power of radiation.

21. The intensity of solar radiation on Earth’s surface is 1360 W/m . How much

 pressure will be exerted on a surface (100% reflecting) incident normally,

 approx. 

 a) 9.   Pa  b) 9 mPa 

 c) 9 Pµa   d) 9 kPa 

2. If a beam of EM wave is completely absorbed by the surface, then the pressure

 exited by radiation (Radiation Pressure) will be 

2P
c

Pressure = 
f
A

F
A

=
2P
Ac

cos

(Radiation Pressure = 2
I
c

cos)

Incident photons

Sail 

Direction of 
Thrust Sun

angle 

Sail 
Normal 

Reflected 
photons
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a)
I
c

3. A point source of EM waves emit the waves iso tropically in all directions. The

 intensity of wave at distance r from a point source of power P  iss

 

4. The time-averaged rate per unit area at which energy is transported is intensity

 I of the wave can be expressed as

5. Find the intensity of radiation at distance 7m from the source of 14 W.
2 2 2  2 a) 0.02 w/m  b)    0.2 w/m       c)    44 w/m       d)     4.4 w/m

 Answers :

 1. a)  2. a) 3. c) 4. b) 5. a)

b)
2I
c

d) P=oP= c)
I

2c
P=

b)a)
Ps

2r
I=

Ps
2r

I= c)
Ps

2r
I= d)

Ps

r
I=

4 2

a)
22E

c   o
I= b)

2E
c   o

I= c)
2E

  o
I= d)

2E
2c

I=
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ββ =
λ D
d

; Dα Therefore β increases 

(ii) however angular sepration (       ) remains same when d increases β 
decreases 

λ

d

What is the effect on the interference fringes is YDSE when
(i) the screen is moved away from the plane of the slits (ii) the sepration 
between the two slits is increased
(i) AsAns.
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β
I
d

;α

Why is interference pattern is not detected when two coherent sources are 
(i) far  apart (ii) infinitely close to each other
Ans. (i) We know                since d is very large β may reduce so much i.e 
beyond visible region.
(ii) Since d is two small, β becomes very large. field of view may even be 
occupied by single slit on screen resulting no detection of pattern.
A parallel beam of light of wavelength 600 nm is incident normally on a slit 
of width 'd'. if the distance between the slit and screen is 0.8m and distance of 
2nd order maximum from the centre of screen is 15 mm, calculate the width 
of the slit.

20.

d

2χ

α sing θ =(2n+1)      α (      )=(2x2+1) λ/2  Since
χ

α = 
5λD

 = 

-75x(6x10 )x0.8D
-32x15x10  = 

-40.8x11 m  = 80 µm

2
λ

22.

23.

24.

25.
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For a glass prism(µ=  3 ), the angle of minimum deviation is equal to the 
angle of the prism. Find the angle of the prism.

Hence  δm=A; µ= Sin (A+δm)/2;    3= 

Sin A/2

Sin A
Sin A/2

2Sin A/2 Cos A/2

Sin A/2
3 = = 0A= 60

Ans.

26.

27.
28.

29.

30.

31.

32.

33.
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Using 

so obtained.
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Why is diffraction of sound waves more evident in daily experience than that 
of light waves ?
To occur diffraction condition required is " size of obstacle/operture must be 
of the order of wavelength of waves to be diffracted" since wavelength of 

-7light waves is of the order of 10  m, obstacles/apertures of this much of small 
size are hardly available.
While wavelength of sound waves vary from 15 m to 15 mm and obstacles / 
apertures of this size are commonly available.
There diffraction of sound waves is more evident in day to day life.

Ans.



least 
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maximum 

is reduced and 

140

What is meant by interference of light ? Define  coherent sources of light.
Describe briefly young's double slit experiment with the help of labelled 
ray diagram to demonstrate interference of light
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Two thin lenses are in contact and the focal length of the combination is 
80 cm. If the focal length of one lens is 20 cm, then what would be the 
power of the other lens?

1
f(metre)

100
80 1.25D

1
f1

5D100
20

Since P = = =

P = = =

P = P +P1 2 = P  = P-P2 1 = 1.25-5= -3.75 D
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Question for Practice

5.



of two wavelengths coincide.
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6.

7. 
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