
 

 

6. OPTICS 

RAY OPTICS 

GIST 

 Laws of reflection:  

1. The incident ray, normal and reflected ray all lie in the same plane. 

2. The angle of incidence is always equal to angle of reflection. 

 New Cartesian sign convention for spherical mirrors: 

1. All the distance measurements are done from pole of the mirror and height 

measurements are from the principal axis. 

2. The distances measured in the direction of incident ray are positive and in 

opposite direction of incident ray are negative. 

3. The heights measured upwards from principal axis are positive and downwards 

negative. 

 The relation between focal length and radius of curvature of spherical mirror 

is f = R/2 

 Mirror formula 
fuv

111
 ,  where u is the object distance, v is the image 

distance and  f is the focal length. 

 Linear magnification is ratio of the size of the image to the size of the 

object.Magnification 
uf

f

f

vf

u

v
m





  . If m >1 then the image is magnified. 

If m<1 then the image is diminished. If m=1 then the image is of the same size of 

the object. If m is positive then the image is virtual and erect. If m is negative then 

the image is real and inverted. 

 The phenomenon of bending of light at the interface of two media when it 

enters from one medium to another is called refraction of light. 

 Laws of Refraction: 

1. The incident ray, normal and refracted ray all lie in the same plane. 

2. The ratio of sine of angle of incidence and sine of angle of refraction is constant 

for a given pair of media.  

 Snell’s law of refraction:  The ratio of sine of angle of incidence and sine of 

angle of refraction is the refractive index of refracting medium with respect to the 

incident medium. 2

1sin

nSini

r n
  

 The ratio of speed of light in free space to that in medium is called absolute 

refractive index of that medium. 
c

n
v

  

 If the absolute refractive index medium 1 is greater than that of medium 2 

then medium 1 is said to be optically denser medium and medium 2 is said to be 
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optically rarer medium.  

 The ratio of absolute refractive index of one medium to that of another is 

called relative refractive index of both the media. 

 Principle of reversibility: The relative refractive index of medium 2 w.r.t. 

medium 1 is reciprocal to the relative refractive index of medium 1 w.r.t. medium 

2. 

 An object under water ( any medium ) appears to be raised due to refraction 

when observed inclined 
Re  

 

al depth
n

apparent depth
 and Shift in the position (apparent) of object is   X = t { 1 – 1/n) 

where t is the actual depth of the medium. 

 The Phenomenon of reflection of light completely in to the denser medium 

without refraction in to rarer medium is called Total Internal Reflection. 

 Conditions for TIR:  

1. The light must propagate from optically denser medium to optically rarer 

medium. 

2. The angle of incidence in the denser medium must be greater than critical angle 

of incidence for the given pair of media. 

 When a ray of light travels from denser to rarer medium and if the angle of 

incidence is greater than critical angle, the ray of light is reflected back to the 

denser medium. This phenomenon is called Total internal reflection. 
D

R

n

n
SinC   

 Applications: Brilliance of diamond, totally reflecting prisms, Mirage, 

Looming, Optical Fibre. 

 Refraction through spherical surfaces:  When light falls on a convex 

refracting surface, it bends and the relation between U, V and R is given by   

2 1 2 1n n n n

V u R


  .  
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 Lens maker’s formula or thin lens formula is given by 2 1

1 1 2

1 1 1n n

f n R R

  
   
  

. 

  For Convex Lens R1 +ve ;R2 –ve    Concave lens R1-ve; R2 +ve.  

 When two lenses are kept in contact the equivalent focal length is given by

 

 21

21

PP& 
111

P
ffF

  

 Combination of lenses help to  

1)Increase the magnification of the image 

2) Increase the sharpness of the final image by reducing the defects of images 

formed by a singe lens. 

3) Make the image erect  w.r.t  the object 

4) Increase the field of view 

 The lens formula is given by 
fuv

111
 . 

 When light passes through a 

glass prism it undergoes refraction. 

The expression for refractive 
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index is  
2

2

mA D
Sin

n
A

Sin

 
 
 
 
 
 

. As the angle of incidence increases, the angle of 

deviation decreases, reaches a minimum value and then increases. This minimum 

value is called angle of minimum deviation “Dm”. 

 The phenomenon of splitting up of polychromatic light in to its constituent 

colours is called Dispersion of light. 

 Cause of dispersion: According to Cauchy’s formula, the refractive index 

(n) of a material depends upon wavelength (λ) and is given by: 

 µ =a + b/λ2 + c/λ4, where a, b, c are constants. 

 Scattering of light takes place when size of the particle is very small when 

compared to the wavelength of light. Intensity of scattered light is 
4

1
I


 

 The following properties or phenomena can be explained by scattering.               

(i) 1. Sky is blue. 

(ii) 2. Sun is reddish at the time of sunrise and sunset 

(iii) 3. Infra-red photography used in foggy days. 

(iv) 4. Orange colour of black Box 

(v) 5. Yellow light used in vehicles on foggy days. 

6. Red light used in signals. 

 

COMPOUND MICROSCOPE 
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Astronomical Telescope: (Image formed at infinity –

Normal Adjustment)

I

Image at 

infinity

•
Fe

α
α

Fo

Objective

Eyepiece

fo fe

Po Pe

Eye

β

fo + fe = L

Focal length of the objective is much greater than that of the eyepiece.

Aperture of the objective is also large to allow more light to pass through it.

 

Angular magnification or Magnifying power of a telescope in normal 

adjustment 
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Newtonian Telescope: (Reflecting Type)

Concave Mirror

Plane Mirror

Eyepiece

Eye

Light 

from star

M =
fo

fe

Magnifying Power:

 
Cassegrain telescope refer from NCERT / refer Page no 83 
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WAVE OPTICS 
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INTERFERENCEOF WAVES 

 
Path difference=yd/D--------------(1)  

Condition for constructive interference ,  path difference =nλ 

Yd/D=nλ               y=nλD/d------------------(2) 

Y1=λD/d              y2=2λD/d                 Fringe width β= y2_y1 

                β=λD/d 

Condition for destructive interference,path difference=(2n-1)λ/2 

 Yd/D =(2n-1)λ/2        y1=λD/2d                    y2=3 λD/2d                     

Fringe width β= y2_y1β=λD/d 
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DIFFRACTION OF LIGHT AT A SINGLE SLIT ; 

Width of Central Maximum:

O

0  

1   

2  

3  

4  

5  

6  

7  

8  

9 

10 

11 

12

P1

N

A

B λ

θ1

θ1

θ1

λ/2

•
•
•
•
•
•
•
•
•
•
•
•
•

•

•

Slit

Screen

Plane 

Wavefront

Bright

Dark

D

d
y1

y1 = D λ / d

Since the Central Maximum is 

spread on either side of O, the 

width is

β0 = 2D λ / d

 
 

For nth secondary minimum, path difference      dsin ϴn=nλ     

           sin ϴn=nλ/d                                      ϴn=nλ/d                                       

For nth secondary maximum path difference dsin ϴn=(2n-1)λ/2         

 sin ϴn=(2n-1)λ/2d        ϴn=(2n-1)λ/2d 

 

 

 

 

POLARISATION OF LIGHT WAVES : 

Malus’ Law: 

When a beam of plane polarised light is incident on an analyser, the intensity I 

of light transmitted from the analyser varies directly as the square of the 

cosine of the angle θ between the planes of transmission of analyser and 

polariser. 
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Polarisation by Reflection and Brewster’s Law: 

 

 

 

 

 

 

 

 

 

 

 

 

Resolving power of microscope 

Resolving power of microscope is the ability of the microscope to show as separate 

images of two point objects lying close to each other. 

Resolving power=2nsinϴ/λ 

nsinϴ is called numerical aperture of the microscope.                                   

Resolving power of telescope 

Resolving power of telescope is its ability to show distinctly the images of 

two distant objects lying close by. 

Resolving power =D/1.22λ              D is the diameter of the objective 

(2) 
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 QUESTIONS 
1. One half of the reflecting surface of a concave mirror is   coated with 

black paint. How will the image be affected?                                                          

Brightness decreases   

 

2 Why a concave mirror is preferred   for shaving?       

Enlarged  VIRTUAL                                                      

 

3 Mirrors in search lights are parabolic and not spherical. Why?                                           

 Produce intense parallel beam) eliminating spherical aberration 

 

4 Using the mirror formula show that a virtual image is obtained when an 

object is placed in between the principal focus and pole of the concave 

mirror.                                 
1 1 1 1 1

  u<f   is  +vev
v u f u f
     ) 

 

5 Using the mirror formula show that for a concave mirror, when the object 

is placed at the centre of curvature, the image is formed at the centre of 

curvature.                                                      

 

6 Find the position of an object, which when placed in front of a concave 

mirror of focal length 20cm, produces a virtual image which is twice the 

size of the object.                            

Ans. 10cm  

 

7 Plot a graph between 1/u and 1/v for a concave mirror. What does the 

slope of the graph yield? 

Ans. Straight line, slope =u/v=1/m  

 

 

8 
REFRACTION AND LENSES 

Which of the following properties of light: Velocity, wavelength and 

frequency, changes during the phenomenon (i) reflection (ii) refraction                                  

   

Ans. (i) No change (ii) velocity, wavelength change) 

 

9 A convex lens is combined with a concave lens. Draw a ray diagram to 

show the image formed by the combination, for an object placed in 

between f and 2f of the convex lens.  Compare the Power of the convex 

and concave lenses so that the image formed is real.                        

Ans: f of convex lens must be less than f of concave lens to produce real 

image. So power of Convex greater than that of concave) 

 

10 Derive a relation between the focal length and radius of curvature of a 

Plano convex lens made of glass.  Compare the relation with that of a 

concave mirror. What can you conclude? Justify your answer. 

Ans. (f=2R) both are same. But applicable always in mirrors, but for 

lenses only in specific cases, the relation can be applied.) 
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11 In the given figure an object is placed at O in a medium (n2>n1). Draw a 

ray diagram for the image formation and hence deduce a relation between 

u, v and R      

1 2 1 2n n n n

v u R


   

 

12 Show that a concave lens always produces a virtual image, irrespective of 

the position of the object. 

Ans. 
        

    -ve. that is virtual

uf
v But u is ve and f is ve for concave lens

u f

Hence v is always

  
  

 

13 Sun glasses are made up of curved surfaces. But the power of the sun 

glass is zero. Why?   

Ans. It is convex concave combination of same powers. So net power 

zero 

 

 

14 

A convex lens is differentiated to n regions with different refractive 

indices. How many images will be formed by the lens?                                                                                         

Ans. n images but less sharp 

 

15 A convex lens has focal length f in air. What happens to the focal length 

of the lens, if it is immersed in (i) water (n=4/3) (ii) a medium whose 

refractive index is twice that of glass.   

Ans. 4f, -f 

 

16 Calculate the critical angle for glass air surface, if a ray falling on the 

surface from air, suffers a deviation of 150 when the angle of incidence is 

400. 

Find n by Snell’s law and then find c=41.140   

 

17 Two thin lenses when in contact produce a net power of +10D. If they 

are at 0.25m apart, the net power falls to +6 D. Find the focal lengths of 

the two lenses                                       

Ans. 0.125m, 0.5m) 

 

18 A glass prism has an angle of minimum deviation D in air. What happens 

to the value of D if the prism is immersed in water? Ans. Decreases 

 

 

19 Draw a ray diagram for the pat followed by the ray of light passing 

through a glass prism immersed in a liquid with refractive index greater 

than glass.                               

  

  

 

Three rays of light red (R) green (G) and blue (B) are incident on the 
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surface of a right angled prism as shown in figure. The refractive indices 

for the material of the prism for red green and blue are 1.39, 1.43 and 

1.47 respectively. Trace the path of the rays through the prism. How will 

the situation change if the rays were falling normally on one of the faces 

of an equilateral prism?    

 
(Hint   Calculate the critical angle for each and if the angle of incidence 

on the surface AC is greater, then TIR will take place.) 

20 Show that the angle of deviation for a small angled prism is directly 

proportional to the refractive index of the material of the prism. One of 

the glass Prisms used in Fresnel’s biprism experiment has refractive 

index 1.5. Find the angle of minimum deviation if the angle of the prism 

is 30.             (3) 

(D= (n-1) A, 1.50) 

 

21 . In the given diagram, a ray of light undergoes total internal reflection at 

the point C which is on the interface of two different media A and B with 

refractive indices1.7 and 1.5 respectively.  What is the minimum value of 

angle of incidence? Can you expect the ray of light to undergo total 

internal reflection when it falls at C at the same angle of incidence while 

entering from B to A. Justify your answer? 

  

Ans. Use 00.88  C=61.7r

d

n
SinC and

n
    so i=61.80   no for TIR ray of light 

must travel from denser to rarer from B to A) 

 

22 The velocity of light in flint glass for wavelengths 400nm and 700nm are  

n1=1.7 

n2=1.5 

C 

A 

B 
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OPTICAL INSTRUMENTS 

MICROSCOPE AND TELESCOPE 

1. You are given following three lenses. Which two lenses will you use as 

an eyepiece and as an objective to construct an astronomical telescope? 

Lens Power (P) Aperture (A) 

L1 3D 8 cm 

L2 6D 1 cm 

L3 10D 1 cm 

 

Ans- The objective of an astronomical telescope should have the 

maximum diameter and its eyepiece should have maximum power. 

Hence, L1 could be used as an objective and L3 could be used as 

eyepiece.   

2 

2. Draw a ray diagram of a reflecting type telescope. State two advantages 

of this telescope over a refracting telescope. 

2 

3. Draw a ray diagram of an astronomical telescope in the normal 

adjustment position, state two drawbacks of this type of telescope. 

2 

4. Draw a ray diagram of a compound microscope. Write the expression 

for its magnifying power. 

2 

1.80x108m/s and 1.86x108 m/s respectively. Find the minimum angle of 

deviation of an equilateral prism made of flint glass for the given 

wavelengths. 

 (For 400nm D=520 and for 700nm D=480) 

23 In the given diagram a point object is kept at the Focus F of the convex 

lens.   The ray of light from the lens falls on the surfaces AB and BC of a 

right angled glass prism of refractive index 1.5 at an angle 420.Where 

will be the final image formed? Draw a ray diagram to show the position 

of the final image formed. What change do you expect in your answer if 

the prism is replaced by a plane mirror?  

 
C=41.80   Ans- at F itself, no change       

 

F 

A 

B 

C 
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5. The magnifying power of an astronomical telescope in the normal 

adjustment position is 100. The distance between the objective and the 

eyepiece is 101 cm. Calculate the focal lengths of the objective and of 

the eye-piece. 

2 

6. How does the ‘resolving power’ of an astronomical telescope get 

affected on (i) Increasing the aperture of the objective lens? (ii) 

Increasing the wavelength of the light used? 

2 

7. What are the two ways of adjusting the position of the eyepiece while 

observing the 

Final image in a compound microscope? Which of these is usually 

preferred and why? 

Obtain an expression for the magnifying power of a compound 

microscope. Hence explain why (i) we prefer both the ‘objective’ and 

the ‘eye-piece’ to have small focal length? and (ii) we regard the ‘length’ 

of the microscope tube to be nearly equal to be separation between the 

focal points of its objective and its eye-piece?  
 Calculate the 

magnification obtained by a compound microscope having an objective 

of focal length 1.5cm and an eyepiece of focal length 2.5 cm and a tube 

length of 30. 

5 

8. What are the two main considerations that have to be kept in mind while 

designing the ‘objective’ of an astronomical telescope?  

Obtain an expression for the angular magnifying power and the length of 

the tube of an astronomical telescope in its ‘normal adjustment’ position.  

An astronomical telescope having an ‘objective’ of focal length 2m and 

an eyepiece of focal length 1cm is used to observe a pair of stars with an 

actual angular separation of 0.75. What would be their observed angular 

separation as seen through the telescope? 

Hint- observed angular separation = 0.75’ ×200 = 150’  

5 

9. Cassegranian telescope uses two mirrors as shown in Fig.  Sucha 

telescope is built with the mirrors20 mm apart. If the radius of curvature 

of the large mirror is 220mmand the small mirror is 140mm, where will 

the final image of an object at infinity be? The following figure shows a 

Cassegranian telescope consisting of a concave mirro rand a convex 

mirror. 
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Distance between the objective mirror and the secondary mirror, d = 20 

mm 

Radius of curvature of the objective mirror, R1=220 mm 

Hence, focal length of the objective mirror,  

Radius of curvature of the secondary mirror, R1=140 mm 

 

Hence, focal length of the secondary mirror,  

The image of an object placed at infinity, formed by the objective 

mirror, will act as a virtual object for the secondary mirror. 

Hence, the virtual object distance for the secondary mirror,  

 
Applying the mirror formula for the secondary mirror ,we can calculate 

image distance(v)as:  

 

Hence, the final image will be formed315 mm away from the secondary 

mirror. 

  5 

DEFECTS OF VISION 

   

1. A myopic person has been using spectacles of power −1.0 dioptre for 

distant vision. During old age he also needs to use separate reading glass 

of power + 2.0 dioptres. Explain what might have happened. 

Ans – The power of the spectacles used by the myopic person, P = −1.0 

D 

Focal length of the spectacles,  

Hence, the far point of the person is 100 cm. He might have a normal 
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near point of 25 cm. When he uses the spectacles, the objects placed at 

infinity produce virtual images at 100 cm. He uses the ability of 

accommodation of the eye-lens to see the objects placed between 100 cm 

and 25 cm. 

During old age, the person uses reading glasses of 

(power, P=100/50) 

The ability of accommodation is lost in old age. This defect is called 

presbyopia. As a result, he is unable to see clearly the objects placed at 

25 cm. 

  5 

   

Huygens Principle 

1. Draw a diagram to show the refraction of a plane wave front incident on 

a convex lens and hence draw the refracted wave front. 

1 

2. What type of wave front will emerge from a (i) point source, and (ii) 

distance light source? 

1 

3. Define the term wave front? Using Huygens’s construction draw a 

figure showing the propagation of a plane wave reflecting at the 

interface of the two media. Show that the angle of incidence is equal to 

the angle of reflection. 

3 

4. Define the term ‘wavefront’. Draw the wavefront and corresponding 

rays in the case of a (i) diverging spherical wave (ii) plane wave. Using 

Huygens’s construction of a wavefront, explain the refraction of a plane 

wavefront at a plane surface and hence deduce Snell’s law. 

3 

Interference 

1. How does the angular separation of interference fringes change, in 

Young’s experiment, when the distance between the slits is increased? 

Ans-when separation between slits (d) is increased, fringe width β 

decreases. 

1 

2. How the angular separation of interference fringes in young’s double 

slit experiment change when the distance of separation between the 

slits and the screen is doubled? 

Ans-No effect (or the angular separation remains the same) 

1 

*3. In double-slit experiment using light of wavelength 600 nm, the 

angular width of a fringe formed on a distant screen is 0.1º.Whatis the 

spacing between the two slits? 

Ans- The spacing between the slits is  

2 
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*4. If the path difference produced due to interference of light coming out 

of two slits for yellow colour of light at a point on the screen be 3λ/2, 

what will be the colour of the fringe at that point? Give reasons. 

Ans. The given path difference satisfies the condition for the minimum 

of intensity for yellow light, Hence when yellow light is used, a dark 

fringe will be formed at the given point. If white light is used, all 

components of white light except the yellow one would be present at 

that point. 

2 

5. State two conditions to obtain sustained interference of light. In 

Young’s double slit experiment, using light of wavelength 400 nm, 

interference fringes of width ‘X’ are obtained. The wavelength of light 

is increased to 600 nm and the separation between the slits is halved.   

In order to maintain same fringe with, by what distance the screen is to 

be moved? Find the ration of the distance of the screen in the above 

two cases.  

Ans-Ratio-3:1 

3 

6. Two narrow slits are illuminated by a single monochromatic source. 

Name the pattern obtained on the screen. One of the slits is now 

completely covered. What is the name of the pattern now obtained on 

the screen? Draw intensity pattern obtained in the two cases. Also write 

two differences between the patterns obtained in the above two cases. 

3 

*7. In Young’s double-slit experiment a monochromatic light of 

wavelength λ, is used. The intensity of light at a point on the screen 

where path difference is λ is estimated as K units. What is the intensity 

of light at a point where path difference is λ /3? 

Ans-K/4 

3 

*8. A beam of light consisting of two wavelengths,650 nm and 520 nm, is 

used to obtain interference fringes in a Young’s double-slit 

experiment.(a)Find the distance of the third bright fringe on the screen 

from the central maximum for wavelength 650 nm.(b)What is the least 

distance from the central maximum where the bright fringes due to 

both the wavelengths coincide? 

Ans-a) 

3 

Downloaded  from  www.studiestoday.com

Downloaded  from  www.studiestoday.com

osbincbse.com

OSBINCBSE.COM

OSBINCBSE.COM

OS
BI
NC
BS
E.
CO
M



 

 

b)   

 

  3 

*9 A narrow monochromatic beam of light of intensity I is incident a glass 

plate. Another identical glass plate is kept close to the first one and 

parallel to it. Each plate reflects 25% of the incident light and transmits 

the reaming. Calculate the ratio of minimum and maximum intensity in 

the interference pattern formed by the two beams obtained after 

reflection from each plate. 

Ans. Let I be the intensity of beam I incident on first glass plate. Each 

plate reflects 25% of light incident on it and transmits 75%. 

Therefore, 

I1 =I; and I2 = 25/100I = I/4;I3 =75/100 I = 3/4I;I4 = 25/100 I3 = 1⁄4 x 

3⁄4 I = 3/16 I 

I5= 7/100 I4= 3⁄4 x 3/16 I = 9/64 I 

Amplitude ratio of beams 2 and 5 is R = √ I2/I5 = √I/4 x 64/91 = 4/3 

Imin/ Imax = [r-1/r+1]2 = [4/3-1 / 4/3+1]2 = 1/49 = 1:49 

3 

*10 In a two slit experiment with monochromatic light, fringes are obtained 

on a screen placed at some distance D from the slits. If the screen is 

moved 5 x 10-2 m towards the slits, the charge in fringe width is 3 x 10 
-5 m. If the distance between the slit is 10-3 m. Calculate the wavelength 

of the light used. 

Ans. The fringe width in the two cases will be β = Dλ/d; β ‘= D’λ/d 

β - β’ = (D-D’)λ/d; or wavelength λ = (β - β’ )d / (D-D’) But D-D’ = 5 

x 10-2 m 

 β - β’ = 3 x 10-5 m , d= 10-3m;λ = 3 x 10-5 x 10-3 / 5 x 10-2 = 6 x 10-7m= 

6000A 

 

11. Two Sources of Intensity I and 4I are used in an interference 

experiment. Find the intensity at points where the waves from two 

sources superimpose with a phase difference (i) zero (ii) π/2 (iii) π. 
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Ans-The resultant intensity at a point where phase difference is Φ is  I R 

= I1 +I2+2√I1I2 Cos Φ 

As I1 =I and I2 = 4I therefore I R = I +4I+2√1.4I Cos Φ = 5I +4I cos Φ 

(i) when Φ =0 , I R = 5I +4I cos 0 = 9 I;(ii) when Φ =π/2 , I R = 5I +4I 

cos π/2 = 5 I 

(iii) when Φ =π , I R = 5I +4I cos π = I 

12. What are coherent sources of light? Two slits in Young’s double slit 

experiment are illuminated by two different sodium lamps emitting 

light of the same wavelength. Why is no interference pattern observed? 

(b) Obtain the condition for getting dark and bright fringes in Young’s 

experiment. Hence write the expression for the fringe width. 

(c) If S is the size of the source and its distance from the plane of the 

two slits, what should be the criterion for the interference fringes to be 

seen? 

Ans-c)     

5 

13. What are coherent sources? Why are coherent sources required to 

produce interference of light? Give an example of interference of light 

in everyday life. In Young’s double slit experiment, the two slits are 

0.03 cm apart and the screen is placed at a distance of 1.5 m away from 

the slits. The distance between the central bright fringe and fourth 

bright fringe is 1 cm. Calculate the wavelength of light used. 

Ans-(Numerical part) 

 

 

 

5 

14. What is interference of light? Write two essential conditions for 

sustained interference pattern to be produced on the screen.  Draw a 

graph showing the variation of intensity versus the position on the 

screen in Young’s experiment when (a) both the slits are opened and 

(b) one of the slit is closed. What is the effect on the interference 

pattern in Young’s double slit experiment when:  (i) Screen is moved 

closer to the plane of slits? (ii)Separation between two slits is 

increased. Explain your answer in each case. 

5 

Diffraction 

   

*1. Why a coloured spectrum is seen, when we look through a muslin cloth 

and not in other clothes? 
2 
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Ans. Muslin cloth is made of very fine threads and as such fine slits are 

formed. White light passing through these silts gets diffracted giving rise 

to colored spectrum. The central maximum is white while the secondary 

maxima are coloured. This is because the positions of secondary maxima 

(except central maximum) depend on the wavelength of light. In a coarse 

cloth, the slits formed between the threads are wider and the diffraction is 

not so pronounced. Hence no such spectrum is seen. 

 

 2. A parallel beam of light of wavelength 600 nm is incident normally on a 

slit of width ‘a’. If the distance between the slits and the screen is 0.8 m 

and the distance of 2nd order maximum from the centre of the screen is 15 

mm, calculate the width of the slit. 

Ans-Difference between interference and diffraction: Interference is due to 

superposition of two distinct waves coming from two coherent sources. 

Diffraction is due to superposition of the secondary wavelets generated 

from different parts of the same wavefront. 

Numerical: Here, λ = 600 nm = 600 × 10−19 = 6 × 10−7 m 

D = 0.8 m, x = 15 mm = 1.5 × 10−3 m,n = 2, a = ?  

 

2 

   

3. Why light ways do not diffracted around buildings, while radio waves 

diffract easily? 

Ans- For diffraction to take place the wave length should be of the order of 

the size of the obstacle. The radio waves (particularly short radio waves) 

have wave length of the order of the size of the building and other 

obstacles coming in their way and hence they easily get diffracted. Since 

wavelength of the light waves is very small, they are not diffracted by the 

buildings. 

2 

4. Draw the diagram showing intensity distribution of light on the screen for 

diffraction of light at a single slit. How is the width of central maxima 

affected on increasing the (i) Wavelength of light used (ii) width of the 

slit? What happens to the width of the central maxima if the whole 

apparatus is immersed in water and why? 

3 

5. State the condition under which the phenomenon of diffraction of light 

takes place. Derive an expression for the width of central maximum due to 

diffraction of light at a single slit. A slit of width ‘a’ is illuminated by a 

5 
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monochromatic light of wavelength 700 nm at normal incidence. Calculate 

the value of ‘a’ for position of 

    *  (i) first minimum at an angle of diffraction of 30° 

(iii) first maximum at an angle of diffraction of 30° 

Ans-i)  

 

 ii)  

Polarisation 

1. At what angle of incidence should a light beam strike a glass slab of 

refractive index √3, such that the reflected and the refracted rays are 

perpendicular to each other? 

Ans-i=600 

1 

  2 

2. What is an unpolarized light? Explain with the help of suitable ray 

diagram how an unpolarized light can be polarized by reflection from a 

transparent medium. Write the expression for Brewster angle in terms of 

the refractive index of denser medium. 

3 

3. The critical angle between a given transparent medium and air is denoted 

by ic,  A ray of light in air medium enters this transparent medium at an 

angle of incidence equal to the polarizing angle(ip). Deduce a relation for 

the angle of refraction (rp) in terms of ic. 

3 

4 

 

 

What is meant by ‘polarization’ of a wave? How does this phenomenon 

help us to decide whether a given wave is transverse or longitudinal in 

nature? 

5 

QUESTIONS (HOTS) 

VERY SHORT ANSWER QUESTIONS (1 MARK) 

1. Air bubble is formed inside water. Does it act as converging lens or a 

diverging lens?                1 

Ans : [Diverging lens] 

2. A water tank is 4 meter deep. A candle flame is kept 6 meter above the level. 

µ for water is 4 3 . Where will the image of the candle be formed?.   Ans : 

[6m below the water level]                        1 
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SHORTANSWER QUESTIONS (2 MARKS) 

1. Water is poured into a concave mirror of radius of curvature ‘R’ up to a 

height h as shown in figure 1. What should be the value of x so that the 

image of object ‘O’ is formed on itself?          2 

Fig 1      Fig 2 

2. A point source S is placed midway between two concave mirrors having 

equal focal length f  as shown in Figure 2. Find the value of d for which only 

one image is formed.                                 2 

 

3. A thin double convex lens of focal length f is broken into two equals halves 

at the axis. The two halves are combined as shown in figure. What is the 

focal length of combination in (ii) and (iii). 

           2 

 

 

 

4. How much water should be filled 

in a container 21cm in height, so that it appears half filled when viewed from 

the top of the container  4 3a


  ? 2  

5. A ray PQ incident on the refracting face BA is refracted in the prism BAC as 

shown in figure and emerges from the other refracting face AC as RS such 

that AQ= AR. If the angle, of prism A= 60  and µ of material of prism is 3  

then find angle  .     2 
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Hint : This a case of min .deviation 60    

 

 

 

 

 

SHORT ANSWER QUESTIONS (3 MARKS) 

1. A converging beam of light is intercepted by a slab of thickness t  and 

refractive index µ. By what distance will the convergence point be shifted? 

Illustrate the answer.                            3 

 
2. In double slit experiment SS2 is greater than SS1 by 0.25 . calculate the path 

difference between two interfering beam from S1 and S2 for maxima on the 

point P as shown in Figure.      3 

 

 

 

 

 

 

 

VALUE BASED QUESTIONS 

 

1. Ravi is using yellow light in a single silt diffraction experiment with silt 

width of 0.6 mm. The teacher has replaces yellow light by x-rays. Now he is 

not able to observe the diffraction pattern. He feels sad. Again the teacher 

replaces x-rays by yellow light and the diffraction pattern appears again. The 

teacher now explains the facts about the diffraction and  

• Which value is displayed by the teacher ? 

• Give the necessary condition for the diffraction.  

 

1
1X t
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2. Aditya participated in a group discussion in his school on “Human eye and 

its defects” in the evening he noticed that his father is reading a book by 

placing it at a distance of 50 cm or more from his eye. He advised him for 

his eye check-up.  

• Suggest the focal length/power of the reading spectacle for him, so 

that he may easily read the book placed at 25 cm from eye.  

• Name the value displayed by Aditya.  

3. Vinod was watching a program on the topic MOON on the Discovery 

channel. He came to know from the observations recorded from the surface 

of Moon that the sky appears dark from there. He got surprised and wanted 

to know the reason behind it. He discussed it with his friends, and they had 

the reasons as  

1. Phenomenon of refraction of light 2.Phenomenon of scattering of light 

and explained the topic to him in detail.  

(i) Name the value that was displayed by Vinod  

(ii ) what values were displayed by his friends  
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