
UNIT 06 
Optics 

1 Mark 
 
Q1: A partially plane polarised beam of light is passed through a polaroid. 

Show graphically the variation of the transmitted light intensity with 
angle of rotation of the Polaroid. 

 
Q2: Soap bubble shows beautiful colours in sun light. Why? 
 
Q3:  Coloured spectrum is observed, whenwe see through a muslin cloth. 

Why? 
 
Q4:  Why value of the Brewster angle for transparent medium is different for 

light of different colours? 
Q5:  Why is diffraction effect more predominant   through the slit formed by 

two blades than by slit formed by two fingers? 
Q6:  Why is light from two individual sources of equal wavelength is 

incoherent? 
Q7:  Which principle is used in L.C.D (liquid crystal display) in T.V & 

computers? 
 
Q8.  How does the focal length of a convex lens change if monochromatic 

red light is used instead of monochromatic blue light? 
 
 
Q9.  How many angles of incidence are possible when the angle of deviation 

is minimum? 
 
 
Q10.  The lens shown in the figure is made of two different transparent 

materials. A point object is placed on its axis. How many images of the 
object will be formed? 
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Q11.  The graph shows the variation of the angle of deviation with the angle 
of incidence for the two glass prism A & B. which glass prism has the 
larger refractive index? 

 

 
 
 
Q12. A simple microscope using single lens often shows colored image of a 

white source. Why? 
Q13.  A concave lens is immersed in a liquid and image formed is shown in 

the figure. Whose refractive index is greater, glass or the liquid? 

 
Q14.  Why focal lengths of the eye piece and objective both should be short 

in the case of a compound microscope? 
 
Q15.  You are given 3 lenses having powers as P1=6D, P2=3D & P3=12D. 

Which two of these lenses will you select to construct a microscope? 
Q16.  How is the intensity of scattered light related to the wavelength of 

light? 
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Q17.  The far point of myopic person is 80cm in front of the eye. The power 
of the lens required to enable him to see very distant objects clearly is -
1.25D. Does the lens magnify the very distant objects? 

 
2 Marks 
Q18: Two towers on top of two hills are 40km apart. The line joining them 

passes 40m above a hill halfway between the towers. What is the 
largest wavelength of radio waves, which can be sent between the 
towers without appreciable diffraction effects? 

 
Q19:  Laser light of wavelength 630nm incident on a pair of slits produces an 

interference pattern in which the bright fringes are separated by 8.1nm. 
A second light produces an interference pattern in which the fringes are 
separated by 7.2mm. Calculate the wavelength of the second light. 

 
Q20  Draw the graph showing the variation of v with u for a convex lens. 
Q21 A boy, 1.50m tall with his eye level at 1.38m, stands before a mirror 

fixed on a wall. Indicate by means of a ray diagram, how the mirror 
should be positioned so that he can view himself fully. What should be 
the minimum length of the mirror? 

 
Q22 How is an optical fibre a better device than a coaxial cable? 
 
Q23 How is a person looking at a mesh of crossed wires able to see the 

vertical wires more distinctly than horizontal wires? 
 
Q24 A small plane mirror is attached to the suspension wire of moving coil 

galvanometer. When the light from a lamp falls on the  mirror, it 
retraces the path and puts a spot on the screen, 1.5m away from the 
mirror. What is the displacement of the spot if the coil deflects   3.5o? 

 
           

Downloaded  from  www.studiestoday.com

Downloaded  from  www.studiestoday.com

OSBINCBSE.COM

OSBINCBSE.COM

OS
BI
NC
BS
E.
CO
M

osbincbse.com



3 Marks 
 
Q25:  A point object placed in front of a plane mirror produces a virtual 

image whose distance from the mirror is equal to the object distance 
from the mirror. Use Huygens’s 
Principle to deduce it. 

    
   
 
Q26:  When a low flying aircraft passes overhead, we sometimes notice a 

shaking of the picture on our T.V screen. Suggest a possible 
explanation? 

 
 
Q27:  In Young's double slit experiment using monochromatic light of 

wavelength λ, the intensity at a point on the screen where path 
difference λ is K units. What is the intensity of light at a point where 
path difference is λ/3? 

Q28. Two lenses of power -15D and 5D are in contact with each other 
a) What is focal length of this combination? 
b) An object of size 4cm is placed at 20cm from this combination. 

Calculate position and size of image. 
Q29. The principle section of Glass prism is an isosceles ΔPQR with PQ=PR. 

The face PR is silvered. A ray is incident perpendicularly on face PQ and 
after two reflections it emerges from base QR normal to it. Find angle 
QPR of Prism. 

 
Q30.  The resolution limit of eye is 1minute at a distance of r km from the 

eye, two person stands with a lateral separation of 3m. Calculate the 
distance r so that the two persons are just resolved by the naked eye. 

 
Q31. An astronomical telescope consist of two thin lens set 36cm apart and 

has a   magnifying power 8. Calculate the focal length of the lens. 
Q32. A fish at a depth of √7cm below the surface of water sees the outside 

world through a circular horizon. What is the radius of the circular 
horizon? Refractive index of water w.r.t. air is 4/3.  
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Answers 
1. Ip = I0  cos2θ 

 
 
 

   
    
 
 
 

2. Due to interference of light waves from upper & lower surfaces of soap 
bubble 

3. Space between threads & muslin cloth behaves as fine slit. When 
sunlight falls on these slits; the diffraction of light takes place. As a 
result, the coloured spectrum is observed. 

4. ip =tan-1(n),   
{n is inversely proportional to square of 

wavelength} 
5. Diffraction effect is predominant only for a narrow & fine slit where 

size is comparable with the wavelength of light. Slit formed by two 
blades is fine & is of uniform width which can't be possible with 
fingers. 

6. Because of unstable phase difference.  
7. Principle of polarisation. 
8. 1/f=(n2/n1-1)(1/r1-1/r2) 
9. one  
10. two 
11. for B 
12. Due to chromatic ab 
13. R.I.of liquid is greater than R.I. of glass. 
14. Angular magnification of eye piece is (1+D/fe). Hence fe should be 

small and angular magnification of objective is approx. v/fo , so fo 
should be small.                                                                   

15. M α 1/fofe α pepo               

IP 

I0 

π/2 π 3 π/2 
 

2 π 
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High power lenses are required for objective and eye piece but po>pe 
hence p3 is selected as objective and p1 as eyepiece.  

16. Iα1/λ4  
17. No. 
18.   

 
 dsinθ=nλ        or λ=dsinθ/n 

 
For longest wavelength, n=1, sinθ=θ=tanθ 
λ=d x DC/BD  
= 40 x 40/20000                                    (BD=40/2km) 
= 8m/100  
= 8cm.  

 
19.  β=λD/d           
      i.e  B2/B1 =λ2/λ1 

             λ2=B2λ/B1 
             λ 2=7.2x630/8.1 
             λ 2=560nm. 

20.  

 

A B 

C 

D 

40 m 

Q 

40 km. 
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21.  

 
Top of mirror make  

         =( 1.5+1.38)/3 
       =1.44m mark 
           Bottom of mirror mark 

=( 1.38+0)/2 
           =0.69m mark 
         height of the mirror 
         =1.44-0.69 

=0.75m 
 

22. Characteristic of optical fiber (no loss of energy and no external 
interference). 

23. The cornea in front of the eye lens is not spherical in shape and 
produces greater resolution in vertical plane than in horizontal plane. 

 
24.    when mirror is deflected by θ then reflected light is deflected by 2θ 
          i.e.   sos’=7o=(3.14*7)/180rad. 
         θ=ss’/os  
          (3.14*7)/180=ss’/1.5 
          ss’=18.4cm 
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3 Marks 
 
 

25.  
 

 
 

Treat A to be the spherical source of light. After time t, the wave front 
reach A' as wave front I . The image will be formed at A' represented 
by II. OA'=OA. 

 
26.  When a low flying aircraft passes overhead, the metallic body of the 

aircraft reflects T.V signal. A slight shaking of the picture on the T.V 
screen takes place due to interference of the reflected signal from the 
aircraft & the direct signal received by the antenna. 

 
27.  Intensity I= 4I0 cos2 Φ/2 

When path difference is λ, phase difference is 2π 
       I=4I0 cos2 π= 4I0 = K                      (given)                          . (1) 
 

When path difference, Δ=π/3, the phase difference  
                                     Φ'=2π Δ / λ 
                                         =2π x λ/ λ x 3 = π/3 
                                                   
                                      I'=4I0  cos2 π/6                 (since K = 4I0 ) 

I 
Y 

Y 

A 

A’ 

O 

II 
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                                        = K cos2 π/6= K x {1.73/2}2 = 3/4 K. 
 

28.    Apply formula of  combination of thin lenses 
 
        P = P1 + P2  
 
f = 1/P 
 
Also ,  1/f = 1/v – 1/u .  

 
 

 
29. α + 2β = 180o 

 
also , β = 2α 
 
therefore , 5 α =180o 

 

α = 36o  
 
 

30.  θ = x/r 
 
θ = 1΄ = 1/600 = 1/60× π/180 rad. 
 
r = x/ θ = 3 × 60 × 180 / π 

 
           =10.3 km 
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31.  M.P.=fo / fe        &   fo + fe = L 
                     8 = fo / fe        &     fo +fe =36 

8fe + fe  = 36 
fe = 4cm 

 
fo = 32cm 

 
 

32. sinc = 1/μ 
          Sinc = 3/4 

c =sin-1(0.75) = 48.59o 
also,  tanc=r/√7 
r = 3cm. 
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