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Refraction of Light

[image: image38.bmp]After reading this chapter, students will be able to (
(
explain the laws of refractin. 
(
explain the refractive index.
(
explain the total internal reflection.

(
explain the use of potical fiber.

(
explain the lens and its classification.

(
describe the different quantities of lens by drawing ray diagram.  

(
describe the image formed by the lens by drawing ray diagram.  

(
describe the power of lens.

(
describe the function of eyes by drawing ray diagram.

(
describe least distance of distinct vision.

(
describe the defects of eyes.
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describe the uses of lens of remedy the defects of eye by drawing ray diagram.
(
explain the perception of coloured objects.
(
describe the uses of refraction of light in our ever day life.
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1.
Where will be the image of an object when it is placed in a denser medium and looked from a rarer medium? 

a
Raised upward


b
Gone downward

c
Remained at the same place
[image: image43.bmp]
d
Moved aside


eq \o((,a)

More information relating to this question:
· Due to refraction of light, the image seen from the rarer medium that comes from the object kept in the denser medium appears to be raised a bit upward. 

· A ray refracted from the denser medium ot the rarer medium bend away from the normal. 
· [image: image44.jpg]


A ray refracted from the rarer medium to the denser medium bend toward the normal. 
Answer the questions 2 & 3 from the figure.
[image: image45.bmp]2.
What is the angle of refraction here? 


a
0(
b
90(
[image: image46.wmf]
c
180(
d
45(
eq \o((,b)

More information relating to this question:
· Since the refracted ray surpasses the surface of separation, it makes 90( angle with the normal. 

· Gitical angle is that magnitude of the angle of incidence for which the angle of refraction measures 90(. 
3.
What will happen if the angle of incidence is greater than the ciritical angle?

a
Total  refraction
b
Total internal reflection
[image: image47.jpg]s

(ii)




c
Refraction
d
Reflection
eq \o((,b)

More information relating to this question:
· In case the angle of incidence in denser medium is further increased (i > (c), the incident ray of light will get totally reflected in the denser medium. 
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4.
The ray diagram usually used to draw the image for a convex lens is (
[image: image49.wmf]



i.
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ii.


[image: image51.wmf]

iii.



Which one of the following is correct?

a
i
b
ii

c
i and ii
d
i, ii and iii
eq \o((,a)
[image: image52.wmf]
More information relating to this question:
· Rays of light incident in a drection through the optical centre of a lens get refracted along the same straight line without any deviation. 

· Rays of light incident in a direction parallel to the principal axis, after refraction, pass through the principal focus in case of a convex lens and appear to diverge from the principal focus in case of a concave lens.

· [image: image53.wmf]A ray of light incidents through the principal focus in case of a convex lens and gets directed toward the principal focus in case of a concave lens and stays parallel to the principal axis after refraction.

5.
Which is the unit of power of lens? 

a
Dioptre
b
Watt
[image: image54.wmf]
c
Horsepower
d
Kilo-watt Hour
eq \o((,a)

More information relating to this question:
· The power of a lens having a focal length of 1m measure 1 dioptre. 

· Watt  refers to the grotient of work done by time taken.
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1 kilowatt-hour refers to the amount of work done in an hour by an electricity-driven machine having a power of 1 kilowatt.

[image: image2.wmf]Board Exam MCQs with Answers

 

Board Exam questions are very important for the exam preparation. 

 

          

So practice these questions again and again properly.

 



6.
Diagram Based Question[Dhaka Board 2015]
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b
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c


d
eq \o((,b)
7.
How many center of curvature are there in a lens? [Dhaka Board 2015]

a
1
b
2
c
3
d
4
eq \o((,b)
8.
What is the colour of the retina? [Rajshahi Board 2015]

a
Red 
b
Pink


c
Blue
d
Brown
eq \o((,b)
9.
What will be the capacity of a lens if its focus distance is 2m. [Rajshahi Board 2015]

a
( 0.5 D
b
+ 0.5 D


c
( 2D 
d
+ 2D
eq \o((,b)
10.
Which part of the eyes develops a sense of vision when light comes from an object to our eyes? [Dinajpur Board 2015]

a
Retina
b
Cornea


c
Iris
d
Eye lens
eq \o((,a)
11.
What is the name of the rough layer situated behind the cornea? [Comilla Board 2015]

a
eye lens
b
pupil


c
retina
d
iris 
eq \o((,d)
12.
What is the unit of power of lens? [Sylhet Board 2015]

a
Diopter
b
Watt


c
kilowatt-hour
d
Kelvin
eq \o((,a)
13.
In the ray diagram below, the point C is( [Sylhet Board 2015]

[image: image60.wmf]

a
Center of sight
b
Main focus 


c
Center of curvature
d
Secondary focus
eq \o((,b)
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14.
a(b = 1.538 and r = 19(, then what is the value of i? [Jessore Board 2015]

a
60(
b
45( 


c
30(
d
0( 
eq \o((,c)
15.
What is the refractive index of the material of the optical fibre? [Jessore Board 2015]

a
1.7
b
1.5


c
1.33
d
0.75
eq \o((,a)
16.
Which one of the follwoing mirror where real, unreal and both image are formed? [Barisal Board 2015]

a
Plane
b
Concave


c
Convex
d
Plane-Convex
eq \o((,b)
17.
The refractive index of water medium is eq \f(4,3) dependent on air medium. What is the refractive index of air medium dependent on water? [Barisal Board 2015]

a
0.75
b
1.33


c
1.50
d
0.666
eq \o((,a)
18.
Which one of the following part of eye to obstruct the total internal reflection of light? [Barisal Board 2015]

a
Iris
b
Choroid


c
Sclerotic
d
Retina
eq \o((,b)
19.
Which one of the following another name of a convergent lens? [Barisal Board 2015]

a
middle lens
b
Convex lens


c
Concave lens
d
Divergent lens
eq \o((,b)
20.
The cause of short sight is ([Dinajpur Board 2015]

i.
increases the power of convergence of eye lens



ii.
decreases the radius of the eye ball 


iii.
decreases the focal length of eye lens 


Which one of the following is correct?

a
i & ii


b
ii & iii


c
i & iii


d
i, ii & iii


eq \o((,c)
21.
The Refractive Index of glass in relation to air is 1.25 and the velocity of light in air is 3 ( 108 ms–1 . [Sylhet Board 2015]

i.
The velocity of light in glass is greater than the velocity of light in air 


ii.
The light density of glass is  greater than the light density of air  


iii.
The velocity of light in glass is 1.97 ( 108 ms–1

Which one of the following is correct?

a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,a)
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On the basis of the stem answer question number 22 and 23 :

22.
What is the refractive index of 'b' with respect to 'a'? [Dinajpur Board 2015]




a
1.538
b
1.532


c
1.358
d
1.235
eq \o((,b)
23.
Which one of the following will happen if the ray of light AO incident in the medium 'b' with the same angle of incidence? [Dinajpur Board 2015]

a
It will more refracted in the medium 'a' with greater angle.


b
It will refracted at less angle in medium 'a'.


c
It will pass along the separating surface.


d
It will totally refracted in the 'b' medium.
eq \o((,a)
Answer the questions no 24 and 25 with the help of the given figure(
24.
The reflection for the object of A([Jessore Board 2015]

i.
outside 2(

ii.
small in size


iii.
real and inverted


Which one is correct?


a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,c)
25.
In light of figure A and B([Jessore Board 2015]

i.
The image will be virtual for position of C in figure a


ii.
The image will be virtual for position at B in figure a


iii.
The image will always be virtual


Which one is correct?


a
i
b
ii


c
i & iii
d
ii & iii
eq \o((,c)
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26.
What is the function of a camera in broadcasting television? [Mirzapur Cadet-2015]

a
To transform picture into electrical signal


b
To transform picture into sound wave


c
To transform electrical signal into picture


d
To transform sound wave into picture
eq \o((,a)
27.
Which one is the focal length of the lens of power + 5d? [Mirzapur Cadet-2015]

a
0.5 m
b
5 m


c
0.2 m
d
0.2 cm
eq \o((,c)
28.
What is the refractive index of the material of optical fiber? [Mymensingh Girls' Cadet-2015]

a
1.5
b
1.6


c
1.7
d
1.8
eq \o((,c)
Take a look to the figure below and answer the question numbers 29 and 30

[image: image61.wmf]
29.
What does the point C stand for? [Mymensingh Girls' Cadet-2015]

a
Centre of curvature
b
Optical centre


c
Principal focus
d
Secondary focus
eq \o((,c)
30.
The figure reveals that( [Mymensingh Girls' Cadet-2015]

i.
Refraction has taken place completely

ii.
1 ( m


iii.
BD = AB + BC


Which one of the following is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,a)
31.
What re-inverts an image? [Rajshahi Cadet-2015]

a
Eye lens 
b
The brain 



c
Optic nerve 
d
The neutral system
eq \o((,b)
32.
What of the qualities applies to optical fiber? [Rajshahi Cadet-2015]

a
Rigidity 
b
Turbidity 



c
Turgidity 
d
Flexibility
eq \o((,d)
33.
Which one response in dim light? [Pabna Cadet-2015]

a
Retina
b
Lens of Eye


c
Cone
d
Rods
eq \o((,d)
34.
For a normal eye furthest point is at( [Pabna Cadet-2015]

a
Infinity
b
25 cm


c
2.5 cm
d
.25 cm
eq \o((,a)
35.
What is the focal length for a lens of +5d? [Pabna Cadet-2015]

a
0.2 cm
b
0.2 m


c
0.5 m
d
20 m
eq \o((,b)
Read the stem and answer questions 36, 37 and 38. [Pabna Cadet-2015]
Saima have some problems in her eyes. She used a spectacle of power- 2.5D.

36.
What type of lens has Saima used? [Joypurhat Girls' Cadet-2015]

a
convex


b
concave


c
convexo concave


d
bifocal


eq \o((,b)
37.
Saima's problems are( [Joypurhat Girls' Cadet-2015]

i.
near point of eye is less than 25 cm


ii.
radius of the eye ball decreases


iii.
converging power of eye increases


Which one of the following is correct?

a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,b)
38.
What is the focal length of her spectacle? [Joypurhat Girls' Cadet-2015]

a
0.04 m
b
0.4 m


c
–0.04 m
d
–0.4 m
eq \o((,d)
39.
Through which light enters into our eyes? [Joypurhat Girls' Cadet-2015]

a
Pupil
b
Iris


c
Choroid
d
Retina
eq \o((,a)
40.
What is the refractive index of material of optical fiber? [Rangpur Cadet-2015]

a
1.3 
b
1.5 



c
1.7 
d
1.8
eq \o((,c)
41.
What is called the small circular opening at the Centre of the iris? [Feni Girls' Cadet-2015]

a
lens
b
choroid


c
pupil
d
cornea
eq \o((,c)
42.
If an object is placed at infinity of a convex lens, what would be the nature of image? [Feni Girls' Cadet-2015]

a
Real
b
Inverted


c
Virtual
d
Real & inverted
eq \o((,d)
43.
Which portion of human eye works as the diaphragm of camera? [Foundarhat Cadet-2015]

a
Iris
b
Eye lid


c
Choroids
d
Eye ball
eq \o((,a)
44.
If the density of any medium is greater than the air, then the velocity of light in that medium will be( [Sylhet Cadet-2015]

a
greater
b
smaller


c
equal
d
zero
eq \o((,b)
45.
Which part of the eye acts as the light proof box? [Sylhet Cadet-2015]

a
Pupil
b
Retina


c
Eye ball
d
Choroids
eq \o((,d)
Answer the questions (46 & 47) according to the figure below: [Barisal Cadet-2015]
[image: image62.png]ang = 1.52




46.
Which part in above figure contains the nerve-fivers? [Barisal Cadet-2015]

a
A 
b
B


c
C 
d
D
eq \o((,a)
47.
The defect of eye shown in the figure is( [Barisal Cadet-2015]

i.
Called hypermetropia


ii.
Remedied by concave lens


iii.
Caused due to increase of the power of eye lens.


Which one of the following is correct?


a
i 
b
i & iii


c
ii & iii 
d
i ,ii & iii
eq \o((,c)
48.
Focal length of concave lens is( 


a
Negative 
b
Positive 


c
Equal
d
Neutral
eq \o((,a)
Read the followng passage and answer the question number 49 & 50. [Mirzapur Cadet-2014]
A student can see the black board distinctly and he can understand the lecture of the teacher. But he cannot see his hand writing on the khata distinctly.

49.
What is the name of the defect of the student? 


a
Myopia
b
Hypermetropia


c
Prebiopia
d
Astigmatism
eq \o((,b)
50.
What type of lens is required for his spectacles? 


a
Concave
b
Convex


c
Bi-focal
d
Plano-convex
eq \o((,b)
51.
A set of optical fibre is called( [Mymensingh Girls' Cadet-2014]


a
Optical apparatus
b
Optical tube


c
Microscope
d
Telescope
eq \o((,b)
52.
What is the unit of power of lens? [Rajshahi Cadet-2014]

a
Dioptre
b
Kilo watt hour


c
Horse power
d
Watt
eq \o((,a)
The velocity of light in benzene is Cb = 2 ( 108ms–1. Refractive index of kerosene with respect to benzene is 0.96. 

Answer the questions 53 and 54 from above data.  [Pabna Cadet-2014]
53.
What will be the velocity of light in kerosene?

a
2.01 ( 108 ms–1
b
2.08 ( 108ms–1 


c
3 ( 108ms–1 
d
2.50 ( 108ms–1 
eq \o((,b)
54.
Which relation is correct?  

a
b(k > 1
b
b(k < 1 


c
b(k = 1 
d
b(k = 0
eq \o((,b)
See the figure and answer the question number 55 & 56. [Joypurhat Girls' Cadet-2014]
[image: image63.png]



55.
What is the name of described angle? [Joypurhat Girls' Cadet-2014]

a
Angle of minimum deviation


b
Critical angle 


c
Angle of refraction


d
Angle of reflection


eq \o((,b)
56.
If the angle in medium b is greater than 45( then( [Joypurhat Girls' Cadet-2014]

i.
angle of refraction will be greater than 90(

ii.
total internal reflection will occur 


iii.
the ray comes back to medium b 


Which one of the following is correct?

a
i & ii 
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,c)
Read the stem and answer the question number 57, 58 & 59. [Joypurhat Girls' Cadet-2014]
A lens of 20cm of focal length is given to Maliha.

57.
Power of the lens( 


a
2D
b
2.0D


c
5D
d
25D
eq \o((,c)
58.
If an object is placed at a distance 10cm from the lens which type of image is formed? [Joypurhat Girls' Cadet-2014] 


a
real and magnified 


b
virtual and magnified


c
real and inverted


d
virtual and diminished


eq \o((,b)
59.
If an object is placed at a distance 20cm from the lens, image is formed at a distance( [Joypurhat Girls' Cadet-2014]


a
10cm
b
20cm


c
40cm
d
infinity
eq \o((,d)
60.
The ray diagram usually used to draw the image for a convex lens is( [Joypurhat Girls' Cadet-2014]


[image: image64.png]
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i.

ii.
 

[image: image66.wmf]

iii.
 


Which one of the following is correct?

a
i
b
ii 


c
i & ii
d
i, ii & iii
eq \o((,c)
61.
Which is the unit of power of lens? [Joypurhat Girls' Cadet-2014]


a
Dioptre
b
Watt


c
Horsepower
d
Kilo-Watt Hour
eq \o((,a)
62.
The refractive index of water with respect to air is 1.33. What is the refractive index of air with respect to water? [Joypurhat Girls' Cadet-2014]


a
0.065
b
0.75


c
0.80
d
0.85
eq \o((,b)
63.
For the virtual and erect image which one is correct? [RangpurCadet-2014]

i.
It is formed both at concave and convex mirror.


ii.
It can be seen only and can never be focused on the screen.

iii.
It is also formed in concave lens 


Which one is correct?

a
i
b
i & iii 


c i & i iii
d
ii & iii
eq \o((,b)
64.
What is called the small circular opening at the Centre of the iris? [RangpurCadet-2014]

a
Lens
b
choroid 


c
pupil
d
cornea 
eq \o((,c)
65.
If an object is placed at infinity of a convex lens, what would be the nature of image? [RangpurCadet-2014]

a
Real
b
Inverted 


c
Virtual
d
Real & inverted. 
eq \o((,d)
66.
The ray diagram usually used to draw the image for a convex lens is– [Comilla Cadet-2014]


a
i 
b
i & ii


c
ii & iii
d
i & iii
eq \o((,c)
A student can see the Black Board distinctly and he can understand the lecture of the teacher but he cannot see his hand writing on the khata distinctly.

Now answer the following question nos. 67 & 68. [Comilla Cadet-2014]
67.
What is the name of the defect of the student?  

a
Myopia 
b
Hypermetropia 


c
Presbyopia 
d
Astigmatism 
eq \o((,b)
68.
What type of lens is required for his spectaclse  

a
Convex 
b
Concave 


c
Bio-focal 
d
Plano-convex 
eq \o((,a)
69.
In case of image–  [Feni Girls' Cadet-2014]

i.
Real image is inverted 



ii.
Virtual image can be displayed in screen  


iii.
Virtual image is erect  


Which one of the following is correct?

a
i 
b
i & ii


c
ii & iii
d
i & iii
eq \o((,c)
In the following ray diagram of a lens is shown. [Feni Girls' Cadet-2014]

Now answer the following question no. 70 & 71. [Feni Girls' Cadet-2014]
70.
The power of the lens is–  

a
+5D 
b
–5D 


c
+20D 
d
–20D 
eq \o((,a)
71.
If an object be placed at a distance 10 cm, the image will be–  

a
real and magnified 
b
virtual and magnified 


c
virtual and diminished
d
equal to the object
eq \o((,b)
72.
The power of a lens is +5D. What is the focal length of this lens. [Feni Girls' Cadet-2014]

a
0.2 cm 
b
5 cm 


c
20 cm 
d
0.5 cm 
eq \o((,c)
73.
When light wave come out from optical fiber into air, then which of the following quantity does not change? [Faujdarhat Cadet-2014]

a
Velocity
b
amplitude 


c
frequency 
d
wavelength
eq \o((,c)
Read the followng passage and answer the question number 74 & 75. [Faujdarhat Cadet-2014]
Abib an see only the wirtten on white board when he takes seat 5 m distance away from the board. To solve this problem Doctor has suggested to use a spectacles with (0.25 D lens. 

74.
What is the focal length of the lens which Doctor has suggested?

a
(5m
b
(4m


c
(0.25m
d
4m
eq \o((,b)
75.
By analysis the stem we get that his problem( [Faujdarhat Cadet-2014]

i.
arises due to the increases of power of eye lens

ii.
is to be remedied by a concave lens 


iii.
will be solved the Doctor suggested lens 


Which one of the following is correct?

a
i 
b
i & ii


c
ii & iii
d
i, ii & iii
eq \o((,c)
76.
Which is mostly used in case of dicses of mouth? [Jhenidah Cadet-2014]

a
X-ray
b
M.R.I


c
E.T.T
d
E.C.G
eq \o((,a)
77.
To get the full picture of heart in E.C.G how many electrodes are used?  [Jhenidah Cadet-2014]

a
9
b
10


c
11
d
12
eq \o((,b)
78.
The refractive index of water with respect to air is 1.33. What is the refractive index of air with respect to water? [Sylhet Cadet-2014]

a
0.75
b
0.95


c
1.45
d
1.55
eq \o((,a)
79.
If the refractive index of water with respect to air is 4/3 then what will be the refractive index of air with respect to water?  [Jhenidah Cadet-2014]


a
0.75
b
1.33


c
1.5
d
0.666
eq \o((,a)
80.
A group of optical fiber is called?  [Jhenidah Cadet-2014]


a
Light ray
b
Tube of light


c
Optical lens
d
Optical Mirror
eq \o((,b)
81.
What will be the focal length of lens of power +2d? 


a
0.5m
b
2m


c
1m
d
0.2m
eq \o((,a)
82.
27 Frect image formed in retina is created again by which part? [Jhenidah Cadet-2014]

a
brain
b
Iris


c
optic
d
retina
eq \o((,a)
83.
Due to which part light is not reflected internally within the eye? [Barisal Cadet-2014]

a
Irish
b
Cornea


c
Scalcra
d
Choroid
eq \o((,d)
84.
The refractive index of a medium with respect to vacuum is called( [Barisal Cadet-2014]

a
Apparent refractive index


b
Real refractive index


c
Absolute refractive index


d
None 


eq \o((,c)
85.
What is the unit of power of lens? [Feni Girls' Cadet-2014]

a
Hertz 
b
ms–1 


c
diopter 
d
Candela 
eq \o((,c)
86.
Which one is correct for virtual image? [Faujdarhat Cadet-2014]


a
It is seen by eyes


b
It can be received on screen


c
Impossible to produce in convex lens


d
Actual convergence of relfected rays takes place
eq \o((,a)
87.
A student uses a reading glass of focal length 10cm. Which one of the following is the suitable distance? [Faujdarhat Cadet-2014]


a
8cm
b
10cm


c
15cm
d
20cm
eq \o((,c)
88.
In which way we can decrease the magnetic field( [Jhenidah Cadet-2014]

a
Increasing the current


b
Decreasing current


c
Increasing the number of turn


d
Using powerful magnet

 
eq \o((,b)
89.
Which kind of lens is used to remove hypermetropia? [Barisal Cadet-2014]

a
Concave lens 


b
Bi-concave lens


c
Convex lens 


d
Conveno Concave lens


eq \o((,c)
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	((( 9.1 Refraction of Light  


· Refraction of light refers to the bending of a ray of light at the surface of separation of two media when the ray travels obliquely from a t ransparent medium to another. 
· When a ray of light enters a denser medium like glass from a rarer medium like air, the refracted ray bends towards the normal. In this case, the angle of incidence is greater than that of refractin (i > r). 
· When a ray of light enters a rarer dedium like air from a denser medium like glass, the refracted ray goes way from the normal, In this case, the angle of refraction is greater than that of incidence (r > i)
· Laws of refraction of light : 
(i)
The First Law : The incident ray, the normal drawn at the point of incidence on the surface of separation and the refracted ray lie on the same plane. 

(ii)
The Second law (Snell’s Law) : The ratio of the sine of the angle of incidence to the sine of the angle of refraction is a constant for a given pair of media. Symbolically,  eq \f(sine i, sine r)  = constant. 
( General Creative MCQs with Answers
90.
What phenomenon is responsible for the difficulty with tracing a coin fallen in a backset of water? (Application)

a
refraction of light
c
 reflection of light

c
dispersion of light
d
interference of light
eq \o((,a)
91.
Which of the figures refer to refraction of light?  (Comprehension)


a

b



c

d

eq \o((,d)
92.
What will happen to the image of an object kept in a denser medium if it is seen from a rarer medium?  (Comprehension)

a
It will appar to locate at the same position.



c
It will appar to locate a bit downward.

c
It will appar to locate at the upwared.



d
It will appar to locate heave and sway.
eq \o((,c)
93.
Which of the relations is correct in case of refraction from a denser medium to a rarer medium.  (Comprehension)

a
r = i
b
r > i

c
r < i
d
r =  eq \r(i) 
eq \o((,a)
94.
Which of the relations is correct?  (Comprehension)

a
 eq \f(sine i1, sine i2) = \f(sine r1,sine r2) 
b
 eq \f(sine i1, sine i2) > \f(sine r1,sine r2) 

c
 eq \f(sine i1, sine i2) < \f(sine r1,sine r2) 
d
 eq \f(sine i1, sine i2) = \r(\f(sine r1,sine r2)) 
eq \o((,b)
(
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95.
The phenomenon of entering of rays of light from one transparent medium to another refers to  ( (Higher Order Thinking)

i.
change of the direction of the rays


ii.
partial absorption of the rays


iii.
obligque travelling of the rays

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
96.
The same plane, in case of refraction includes  ( (Comprehension)

i.
normal. 


ii.
ray of incident.


iii.
ray of refraction.

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
97.
The laws of refraction states that  ( (Comprehension)

i.
sine i : sine r = constant


ii.
the incident ray and the noraml lie on the same plane


iii.
the normal and the refracted ray lie on the same plane 

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
(
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Take a look to the figure below and answer the question numbers 98 and 99:

98.
What form of energy does the figure reveal?  (Application)

a
light energy 
b
heat energy

c
sound energy
d
chemical energy
eq \o((,a)
99.
The figure also rveals that  ( (Higher Order Thinking)

i.
the form of energy enters a denser medium 


ii.
this natural phenomenon is applied by the opticians 


iii.
this natural phenomenon is hinders detecting the actual position of a fish in water. 

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
Take a look to the figure below and answer the question numbers 100 and 101:


100.
r = ?  (Application)

a
45(
b
90(

c
30(
d
60(
eq \o((,b)
101.
What angle ensures total internal reflection in case ( measures 60(?  (Higher Order Thinking)

a
65(
b
45(

c
75(
d
90(
eq \o((,c)
	((( 9.2 Refractive Index (


· The value of the constant  eq \f(sine i, sine r) for a ray passing from one medium to another is called the refractive index of the second medium with respect to the first medium. 
· Refractive index is denoted with the symbol n. 
· The absolute refractive index of a medium is the value of n when the first medium is vacuum. 
· The refractive index of water is 1.33. 
· Manufacturers need to know the refractive index of glass used for making lenses of telescopes, microscopes, cameras and other optical instruments. 
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102.
Which of the statements is correct?  (knowledge)

a
The unit of refractive index is dioptre



b
Refractive index is expressed in micron

c
Refractive  index has no unit



d
Refractive  index is always negative
eq \o((,c)
103.
What is the root determinant of refractive index?  (knowledge)

a
colour of light



b
angle of incidence 

c
angle of refraction



d
density of the denser medium
eq \o((,d)
104.
Which of the relations is correct?

a
sine i = sine r



b
sine i/ sine r = constant

c
cos i = cos r



d
cos i / cos r = constant


eq \o((,b)
105.
What does n symbolize in the study of optics?  (knowledge)

a
critical angle 
c
angle of incidence

c
angle of refraction
d
refractive index
eq \o((,d)
106.
What does the expression Onb denote? (Comprehension)

a
3 × 108 ms(1 ÷ velocity of light in another medium 

b
velocity of light in another medium ÷ 3 × 108 ms(1

c
velocity of light in another medium ÷ (3 × 108 ms(1)

d
velocity of light in another medium ÷  eq \b\bc(\r(3 × 108 ms(1)) 


eq \o((,a)
107.
What is the usual refractive index of water with respect to air?  (knowledge)

a
1.23
b
1.33

c
1.43
d
1.53
eq \o((,b)
108.
What is the usual refractive index of air with respect to water?  (Application)

a
0.75
b
0.85

c
0.95
d
1.05
eq \o((,a)
109.
What wil anw measure in case wna is 0.75? (Application)

a
1.53
b
1.43

c
1.33
d
1.23
eq \o((,c)
110.
What will wna measure in case anw is 1.33? (Application)

a
0.85
b
0.75

c
.65
d
0.55
eq \o((,b)
111.
What is the refractive index of air with respect to glass in case the refractive index of glass with respect to air is 1.52? (Application)

a
0.55
b
0.75

c
0.66
d
0.76
eq \o((,c)
112.
What is the refractive index of glass with respect to air in case the refractive index of air with respect to glass is 0.66? (Application)

a
1.52
b
1.33


c
0.75
d
1.03
eq \o((,a)
113.
Which of the materials, do you think, has the highest refractive index with respect to air?  (Higher Order Thinking)

a
water
b
flint glass

c
crown glass
d
diamond
eq \o((,d)
114.
What is the velocity of light in transparent water if that in air is 3 × 108ms(1 and the refractive index of water is 1.33?  (Application)

a
1.26 × 108ms(1
b
1.62 × 108ms(1

c
2.26 × 108ms(1
d
2.62 × 108ms(1
eq \o((,c)
115.
What is the refractive index of a medium with respect to vacuum called?  (Knowledge)

a
relative  refractive index



b
absolute refractive index

c
real refractive index



d
apparent refractive index 
eq \o((,b)
(
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116.
Snell’s law is applicable only when  ( (Comprehension)

i.
the beam of rays belongs to a certain colour.


ii.
there is a pair of medium.


iii.
the refractive index of each medium is known.

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
117.
The higher is the intensity of light, ( (Comprehension)

i.
the higher is the refractive index.


ii.
the greater is the angle of incidence.


iii.
the lower is the  focal length.

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
118.
The determinants of refractive index ( (Comprehension)

i.
weavelength of light


ii.
frequence of light wave


iii.
intensity of light

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
119.
The mystery behind the brightness of diamond  ( (Higher Order Thinking)

i.
a little critical angle


ii.
a high refractive index


iii.
sine i = c × sine r

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
120.
If medium A is denser than medium B,  ( (Comprehension)

i.
BnA > AnB

ii.
rays of light will bend more in B than in A


iii.
rays of light will travel fster in B

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
(
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Read the following extract and answer the question numbers 121 and 122:

121.
What is the refractive index of ‘B’ if ‘A’ and ‘B’ denote air and flint glass respectively?   (Application)

a
1.33
b
1.52

c
1.65
d
0.75
eq \o((,c)
122.
The figure reveals that  ( (Higher Order Thinking)

i.
water has a refractive index lower than ‘B’.


ii.
the difference between refractive index of ‘A’ and ‘b’ is 0.9.


iii.
diamond has a refractive index higher than ‘B’.

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 9.3 
Critical Angle and Total Internal Reflection (


· When light passes from one medium to a more optically dense medium, there will always be both reflection and refraction for all angles of incidence. But this is not always so when light passes from one medium to a less optically dense medium. 
· The angle of refraction increases along with the increase of the angle of incidence. At  the same time, the intensity of the reflected ray gets stronger and that of the refracted ray weaker. Finally at a certain critical angle of incidence (c),  the angle of refraction becomes 90(. 
· Since it is impossible to have an angle of refraction greater than 90(, it follows that for all angles of incidence greater than the critical angle the incident light undergoes; this phenomenon is known as total internal reflection. 
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123.
What is the critical angle of diamond? (knowledge)

a
24(
b
25(

c
26(
d
27(
eq \o((,a)
124.
What condition applies to total internal reflection? (Comprehension)

a
The angle of incidence is less than the critical angle

b
The angle of incidence is greater than the critical angle

c
The angle of incidence is equal to the critical angle



d
The angle of incidence is equal to the angle of refraction


eq \o((,b)
125.
Which of the relations indicate total internal reflection of light? (knowledge)

a
(c = i
b
(c > i

c
(c < i
d
(c = r
eq \o((,c)
126.
What angle do the normal and the surface of separation make in case of critical angle?  (knowledge)

a
0(
b
30(
c
60(
d
90(
eq \o((,d)
127.
What does the angle of refraction measure in case of critical angle?  (knowledge)

a
45(
c
90(
c
30(
d
60(
eq \o((,b)
128.
What is the reality in case of travelling of light from one medium to a denser medium? (Higher order thinking)

a
Only reflection takes place



b
Only refraction takes place

c
Both reflection and refraction take place



d
Total internal reflection takes place
eq \o((,c)
129.
Which of the relations is correct in case air being the rarer medium, x being the refractive index of the denser medium and y being the critical angle? (Application)

a
x = sine ‘y’
b
sine ‘y’ =  eq \f(1,x) 

c
y = sine ‘x’
d
x =  eq \f(1,tan 'y') 
eq \o((,b)
130.
What will be the absolute refractive index of a medium with respect to vacuum if it make a critical angle of 45(? (Higher Order Thinking)

a
 eq \r(3) 
b
 eq \r(\f(1,3)) 

c
 eq \r(2) 
d
 eq \r(\f(1,2)) 
eq \o((,c)
131.
Which of the statements is correct in case a beam of rays enters a rarer medium from a denser one?  (Higher Order Thinking)

a
The beam gets absorbed by the rarer medium.



b
No more refraction takes place when the angle of incidence exceeds a certain magnitude.

c
The beam gets toally refracted by the rarer medium.

d
A certain amount of light always gets refrated irrespective of the magnitude of the angle of incidence.


eq \o((,b)
132.
What happens to the angle of refraction when light enters from water to air?  (Comprehension)

a
It mesures higher than the angle of incidence.



b
It measure lower than the angle of incidence.

c
It measures equal to the angle of incidence.



d
It measures equal to the critical angle.
eq \o((,a)
133.
Under what situation does the surface of separation (of two media) acts as a mirror?  (Comprehension)

a
i < (c
b
 eq \f(i,r)  = (

c
i > (c
d
 eq \f(sin i, sine r) = (
eq \o((,c)
134.
What angle do the refracted ray and the surface of separtion make if angle of refraction is equal to the critical angle?  (=)

a
90(
b
60(

c
30(
d
0(
eq \o((,d)
	((( 9.4 Mirage and

((( 9.5 Optical Fiber


· The density as well as the refractive index of air changes gradually with height.
· The mirage effect is frequently seen in very hot regons. It is seen in very cold regions also. 
· A mirage takes place because of the opposite variation in density of air; a ray of light from near ground level curves in the opposite direction. Thus ‘objects’ like a polar bear or a land feature appear to be upside down in the sky. 
· Application of total internal refection of light is found in optical fiber. 
· Light can travel through the length of the fiber emerging from the other end without any loss of intensity. 
· Surgeons use optical fiber which looks like a flexible tube to view the internal organs of the patients without surgery. Endoscopy and colonoscopy are two examples of such non-surgical viewing. 
· Spectacular fountains are created by placing a colourful light bulb in a position so that the light will be totally reflected internally in a jet of water. 
· A single optical fiber is enough for the transmission of around 2000 telephone singals. Information and communication technology depends on the use of opitcal fibers to a vast extent. 
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135.
Which of the phenomena of light applies to a mirage? (Comprehension)

a
reflection


b
refraction

c
dspersion


d
polarization


eq \o((,a)
136.
What form of view applies to a mirage? (Comprehension)

a
upright 
b
inverted

c
lateral 
d
three-dimensional
eq \o((,b)
137.
Which of the phenomena takes place in case of transmission of signals through an optical fiber? (Comprehension)

a
partical reflection of light



b
partial refraction of light

c
complete reflection of light



d
complete refraction of light
eq \o((,c)
138.
What of the qualities applies to optical fiber?  (knowledge)

a
rigidity
b
turbidity

c
turgidity
d
flexibility
eq \o((,d)
139.
What  of the properties applies to optical fiber? (knowledge)

a
thinness
b
thickness

c
highly refractive
d
highly despersive
eq \o((,a)
140.
What is the refractive imdex of the material of optical fiber? (knowledge)

a
1.3
b
1.7

c
1.8
d
1.9
eq \o((,b)
141.
What is endsocopy? (knowledge)

a
viewing the lungs



b
viewing the heart

c
viewing the stomach



d
viewing the optic nerve


eq \o((,c)

142.
What system of human body can be examined with endoscopy? (Application)

a
skeletal system
b
circulatory system

c
neural system
d
digestive system 
eq \o((,d)
143.
What examination cannot be done without the use of fiber optics?  (knowledge)

a
endoscopy
b
ultrasonograph

c
echocardiograph
d
biopsy
eq \o((,a)
144.
How many optical fibers are required for transmitting 3500 telephone signals?  (Application)

a
five
b
four

c
three
d
two
eq \o((,d)
145.
What percentage of change takes place to the intensity of the signals transmitted through an optical fiber? (Higher Order Thinking)

a
almost 90%
b
almost 100%

c
almost 50%
d
almost 0%
eq \o((,d)
146.
Which of the medical examinations is done using optical fiber?  (Higher Order Thinking)

a
ETT
b
colonscopy

c
needle biopsy
d
DNA
eq \o((,b)
(
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147.
Device relating to fiber optic ( (Application)

i.
microscope


ii.
laproscope


iii.
colonoscope

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
(
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Take a look to the figure below and answer the question numbers 148 and 149:
148.
What, do you think, is ‘x’ made up of? (Higher Order Thinking)

a
stainless steel
b
plastic

c
copper
d
glass
eq \o((,b)
149.
The figure represents  ( (Application)

i.
a coaxial cable


ii.
a fiber optic


iii.
a total internal reflection

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 9.6 Lenses and Their Classification and

((( 9.7 Few Definitions Related to Lens


· A lens is a transparent refrective medium having two spherical surfaces. It is made of transparent glass or plastic. 
· Convex lenses are converging lenses. A convex lens is one which is thicker in the middle than at either edge.
· Concave lenses are diverging lenses. A concave lens is one which is thicken at either edge than in the middle.  
· The centre of either surface of a lens is called the centre of curvature of the respective surface. 
· The straight line passing through the respective centres of curvature of both the surfaces of a lens is called the principal axis of the lens. 
· The point on the principal axis inside a lens through a ray passes is called the optical centre of the lens. 
· The focal length of a lens is the distance between the optical centre and the principal focus. 
· The principal focus of a lens is that point on the principal axis to which all rays paralled and close to the axis converage, or from which all rays paralled and close to the axis diverge (after passing through the lens.) 
· The focal plane of a lens refers to the imaginary plane at the principal focus perpendicular to the principal axis. 
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150.
What is focal length?  (knowledge)

a
distance between the optical centre and the principal focus 



b
distance between the optical centre and either centre of curvature

c
distance between the principal focus and either centre of curvature



d
distance between the optical centre any point on the focal plane


eq \o((,a)
151.
How many radii of curvature does a lens have?  (Comprehension)

a
one
b
three

c
two
d
four
eq \o((,c)
152.
What phenomenon takes place in a lens?  (knowledge)

a
reflection
b
refraction

c
interference
d
polarization 
eq \o((,b)
153.
Which of the following pairs has the property of convergence?  (Application)

a
convex lens and concave mirror

b
concave lens and convex mirror

c
convex lens and convex mirror

d
concave lens and concave mirror
eq \o((,a)
154.
What in case of a lens, does a ray pass through?  (Comprehension)

a
pole
b
secondary focus

c
focal plane
d
optical centre
eq \o((,d)
155.
Where does the centre of curvature locate in case a surface of a lens is plane?  (knowledge)

a
at infinity



b
on the principal focus

c
on the focal plane



d
between the pricnipal focus and the potical centre
eq \o((,a)
156.
Which one of the following gives an inverted image?  (knowledge)

a
plane mirror
b
convex lens

c
concave lens
d
diverging lens
eq \o((,b)
157.
How many refractions take place in case a rays passes through a lens?  (knowledge)

a
one
b
two

c
four
d
infinite
eq \o((,b)
(
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Take a look to the figure below and answer the question numbers 158 and 159:
158.
What does the point C stand for? (Application)

a
centre fo curvature 
b
potical centre

c
principal focus
d
seconary focus
eq \o((,c)
159.
The figure reveals that  ( (Higher Order Thinking)

i.
refraction has taken place completely


ii.
m > 1


iii.
BD = AB + BC

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
Take a look to the figure below and answer the question numbers 160 and 161:

160.
How many obstructions has the ray faced? (Application)

a
one
b
two

c
three
d
four
eq \o((,b)
161.
The figure reveals that  (Higher Order Thinking)

i.
OQ + OR


ii.
OL = OL(

iii.
the lens is converging in nature

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 9.8 Power of Lens 


· The power of a lens refers to the capacity of the lens of either convergence (in case of a convex lens) or divergence (in case of a concave lens). It is dented with the letter P. 
· In case f is the focal length of a lens, P =  eq \f(1,f) 
· The power of a lens is expressed in the unit dioptre. 
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162.
What is the S.I. Unit of power of lens? (knowledge)

a
dioptre
b
joule

c
ohm
d
ampere
eq \o((,a)
163.
How is the focal length of a lens related to its power? (Comprehension)

a
directly proportional 
b
inversely proportional 

c
double the power
d
half the power
eq \o((,b)
164.
Which of the relations is correct? (knowledge)

a
p = f
b
p =  eq \r(f) 

c
p = f eq \s\up8((\f(1,2)) 
d
p = f(1
eq \o((,d)
165.
Which of the statements is correct?  (Comprehension)

a
The sum of power and focal length of a lens is 1.


b
The sum of power focal length by power of a lens is 1.

c
The product of power and focal length of a lens is 1.


d
The quotient of power by focal length of a lens is 1. 
eq \o((,c)
166.
What is the focal lenth of a convex lens if it has a power of  eq \f(1,x) dioptre (Application)

a
x meter
b
( x meter

c
 eq \f(1,x) meter
d
(  eq \f(1,x) meter
eq \o((,a)
167.
What is the power of a convex lens if it has a focal length of x(1 meter? (Application)

a
x(1D
b
x D

c
x(2 D
d
x eq \s\up8((\f(1,2))  D
eq \o((,b)
168.
Mr. ABC uses spectacles of concave lens having a focal length of 20 cm. What is the power of his spectacles? (Application)

a
10 D
b
( 10 D

c
5 D
d
( 5D
eq \o((,d)
169.
What is the power of a concave lens if it has a focal lenth of 50 cm?  (Application)

a
0.2 D
b
0.02 D

c
( 2D
d
( 0.02 D
eq \o((,c)
170.
The power of a lens is +4D. What is its focal length?  (Application)

a
25 cm
b
20 cm

c
50 cm
d
40 cm
eq \o((,a)
171.
What is the focal length of a lens having a power of 5D? (Application)

a
0.5 m
b
( 0.5 m

c
0.2 m
d
( 0.2 m
eq \o((,c)
172.
How long will be the point of convergence of a lens of power 2D? (Application)

a
2 m
b
0.5 m

c
5 m
d
0.05 m
eq \o((,b)
173.
What is the power of a lens having a focal length of 100 cm?  (Application)

a
100 D
b
10 D

c
1 D
d
0.1 D
eq \o((,c)
(
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Take a look to the figure below and answer the question numbers 174 and 175:

174.
What is the focal power of lens A? (Application)

a
5D
b
( 5D

c
2.5 D
d
( 2.5D
eq \o((,b)
175.
Lens-B has  ( (Application)

i.
a focal length of 20 cm
ii.
a focal power of + 5D


iii.
a capcaity to converge the rays parallel to the principal axis. 

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)

	((( 9.9 Human Eye


· Things happen is a similar way in case of human eyes. Cornea, aqueous humour, eye lens and vitrious humour together work as a convergent lens system. 
· If the image of an object placed before our  eyes is reflected on the retina, there is a sensation of vision in the brain. 
· The capacity of eyes to change their focal length to see objects of any distance is called the accommodation power of the eyes. The process is called accomodation of eyes. 
· The near point and the far point of a normal eye are 25 cm and infinity respectively. 
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176.
Where does the Retina locate?  (Application)

a
inside the suspensory ligament

b
next to the crystalline lens

c
inside the pupil



d
next to the cornea


eq \o((,b)
177.
What is the frontal part of the eye?  (Application)

a
cornea 
b
iris

c
choroid
d
retina
eq \o((,a)
178.
What is an eye connected to the brain? (Comprehension)

a
pupil 
b
ciliary muscle

c
sclera 
d
optic nerve
eq \o((,d)
179.
What part of an eye does the pupil locate in?  (Comprehension)

a
choroid
b
cornea

c
iris
d
crystalline lens
eq \o((,c)
180.
What part of an eye obstructs internal reflection of light inside the eye? (Comprehension)

a
chaired
c
cornea

c
pupil\
d
iris 
eq \o((,a)
181.
What part of an eye obstructs internal reflection of light insidse the eye?  (Comprehension)

a
choroid
b
cornea

c
pupil
d
iris
eq \o((,a)
182.
What part of an eye requlates amount of light falling on the eye lens?  (knowledge)

a
choroid
b
iris

c
cornea
d
sclera
eq \o((,b)
183.
What is iris? (knowledge)

a
an opaque diaphragm
b
a deep black layer

c
a transparent liquid
d
a dense fibrons tissue
eq \o((,a)
184.
What is the fuction of the sclera?  (Comprehension)

a
regulating the amont of light



b
relfecting light through ciliary muscle 

c
saving the eye from external hazards



d
sending impulses to the brain
eq \o((,c)
185.
What part of the eye does light enter through? (knowledge)

a
retina
b
sclera

c
eye lens
d
pupil
eq \o((,d)
186.
What is sclera? (knowledge)

a
a dense fibrous tissue
c
a transparent liquid 

c
a transparent liquid 
d
an opaque diaphragm 
eq \o((,a)
187.
Which part of the eye belongs to the sclera? (Comprehension)

a
eye lens
b
cornea

c
iris
d
choroid
eq \o((,b)
188.
What causes changes in the curvature of the eye lens? (knowledge)

a
sclera
b
iris

c
suspensory ligament
d
pupil
eq \o((,c)
189.
What may change the focal length of the eye? (Application)

a
choriod
b
retina

c
pupil
d
suspensory ligament
eq \o((,d)
190.
What is retina?  (knowledge)

a
a jelly-like substance



c
a light azure diaphragm

c
a hole in the iris



d
a photosensitive membrane
eq \o((,d)
191.
What lies just behind the eye lens?  (knowledge)

a
retina 
b
ciliary muscle

c
suspensory ligament
d
pupil
eq \o((,a)
192.
What part of the eye creates the sensation of vision?  (knowledge)

a
iris
b
retina

c
choroid
d
sclera
eq \o((,b)
193.
What part of the eye connects the eye to the brain? (Higher Order Thinking)

a
eye lens
b
ciliary muscle

c
optical nerve
d
suspensory ligament
eq \o((,c)
194.
What part of the eye does a rod belong to? (Application)

a
iris
b
cornea

c
choroid
d
retina
eq \o((,d)
195.
What part of  the eye does a cone belong to? (Application)

a retina
 b
iris

c
cornea
d
choroid
eq \o((,a)
196.
What part of the eye are the optic nerves attatched to? (Application)

a
cornea
b
retina
c
eye lens
d
iris
eq \o((,b)
197.
what is the innermost part of the eye?  (knowledge)

a
cornea
b
sclera

c
retina
d
ciliary muscle
eq \o((,c)
198.
Wht is the outermost part of the eye?  (Knowledge)

a
choroid
b
iris
c
cornea
d
sclera
eq \o((,d)
199.
What lies between the eye lens and the cornea? (knowledge)

a
aqueous humour 
b
vitreous humour

c
optic nerve
d
suspensory ligament
eq \o((,a)
200.
What lies between the eye lens and the rtina? (knowledge)

a
aqueous humour
b
vitreous humour

c
optic nerve
d
ciliary muscle
eq \o((,b)
201.
What is the distance between the eye and its near distinct point? (Comprehension)

a
a quarter meter
b
a half meter

c
one and a quarter meter
d
one and a half meter
eq \o((,a)
202.
How long does a sensation of what we see persist in our brain?  (knowledge)

a
1 s
b
0.1 s
c
0.01 s
d
0.001 s
eq \o((,b)
(
Situation Set Based Creative 


MCQs with Answers
Take a look to the figure below and answer the question numbers 203 and 204:

203.
What  part of human eye does C represent? (Application)

a
retina
b
cornea
c
iris
d
choroid

[image: image7.wmf]

eq \o((,c)
204.
Facts applying to I ( (Higher Order Thinking)

i.
black-7 in clour


ii.
obstructs internal reflection of light


iii.
lies between the sclera and the retina

Which one of the following is correct?

a
i and ii
b
i and iii
c
ii and iii
d
i, ii and iii
eq \o((,d)
Take a look to the figuare below and answer the question numbers 205 and 206:
205.
What part sends impulses to the brain?  (Application)

a
H
b
I


c
J
d
G
eq \o((,a)
206.
The figure reveals that ( (Higher Order Thinking)

i.
the area belonging to F and G is composed of a jelly-like substance


ii.
the area belonging to B and the other surface of G is composed of saline fluid


iii.
D may either relax or contract itself. 

Which one of the following is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,d)
Take a look to the figure below and answer the question numbers 207 and 208:
207.
the curvature of D is influenced by  ( 

(Higher Order Thinking)

i.
A


ii.
B


iii.
C

Which one of the following is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,c)
208.
What has helped in creating the image your see? (Higher Order Thinking)

a
A
b
B


c
C
d
D
eq \o((,c)
Take a look to the figure below and answer the question numbers 209 and 210:

209.
What compound may have the area between C and E contained?  (Higher Order Thinking)

a
Na2SO4
b
NaCl

c
Na2CO3
d
NaNO3
eq \o((,b)
210.
The figure reveals that ( (Higher Order Thinking)

i.
E is refracting and converging in nature


ii.
D is next to the eye-lid


iii.
the outer surface of A looks similar to either surface of E. 

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 9.10 Function of an Eye and

((( 9.11 Defects of Vision and its Remedy


· The image of an object is formed in the retina. This sensation is transmitted to the brain by the optic nerves. The brain instantly inverts  the inverted image formed in t he retain. In this way, we see the object in its right size and shape. 
· An eye having no defect can see any object at a distance between 25 cm to infinity. 
· The optical defects from which one may suffer are myopia and hypermetropia. 
· One is suffering from myopia if one cannot see any distant object distinctly.
· Myopia is caused by an unexpected increase of the eye-ball or by a decrease of the focal length of the eye-lens. 
· Lowering the range of convergence of light (by using concave lens) is the remedy to myopia. 
· One is suffering from hypermetropia if one cannot see an object around the near point (25 cm) distinctly. 
· Hypermetropia is caused by an unexpected decrease in the range of convergence of the eye lens. 
· Raising the range of convergence of light (by using convex lens) is the remedy to hypermetropia. 
( General Creative MCQs with Answers
211.
In what part of the eye is the inverted image of an object formed?  (Comprehension)

a
retina
b
cornea


c
iris
d
sclera
eq \o((,a)
212.
Where does the inverted image of an object have its real size and shape? (Comprehension)

a
in the ratina
b
in the brain

c
in the choriod
d
in the conea
eq \o((,b)
213.
What problem does a man suffering from myopia face? (Application)

a
He sees double images of an object.



b
He sees  imverted image of an object.

c
He sees objects around a distance of 0.25 m.



d
He sees object at a distance more than 25 m.
eq \o((,c)
214.
What problem does a man suffering form hypermetropia face? (Application)

a
He cannot see objects at a distance of 5 to 10 m.



c
He cannot see objects at a distance of 2.5 ( 5 m.

c
He cannot see object at a distance more than 2.5 m.



d
He cannot see objects around a distance of 0.25m.
eq \o((,d)
(
Situation Set Based Creative 


MCQs with Answer
Take a look to the figure below and answer the question numbers 215 and 216:
215.
What plysical disorder does the figure indicate? (Application)

a
myopia
b
hypermetropia

c
hypertension
d
hypoglycemia
eq \o((,a)
216.
The man suffering from this disorder( (Higher Order Thinking)

i.
needs to go to an ophthalmologist


ii.
needs to use lenses which diverge light


iii.
needs to use antibiotic drop or ointment in case he has got an ocular infection

Which one of the following is correct?

a
i and ii
b
i and iii
c
ii and iii
d
i, ii and iii
eq \o((,d)
Take a look to the figure below answer question numbers 217 and 218:

217.
What, do you think, is the length of OE? (Application)

a
around 30 cm
b
around 30 dm

c
around 30 m
d
around 30 mm
eq \o((,a)
218.
The figure states that ( (Higher Order Thinking) 

i.
the person has suffering from blurred vision


ii.
the person has suffering from nocturnal blindness 


iii.
the person needs a lens which will ensure a higer convergence  

Which one of the following is correct?

a
i and ii
b
i and iii
c
ii and iii
d
i, ii and iii
eq \o((,b)
	((( 
Perceptions of Coloured Objects


Uses of Refrection in Our Daily Life 


· For a person to see an object, light must enter the eye coming from the object that is converted into a picture’ in a very complex process. The simplified version of this complex process is as follows. 
(a) Light enters the eye through a ‘hole’ in the iris, called the pupil.

(b)
The crystalline eye-lens focusses the light to form a real inverted image on the retina.

(c)
Energy is collected by the rods and cones making up the retina. 

(d)
This energy is transmitted as electrical impulses via the optic nerves to the brain. 

(e)
The brain instantly re-inverts the image and produces a picture’ that the eye sees. 
· Spectacles are made using lenses which are an sphendid device for both raising and lowering the range of convergence of the eyes on the basis of refraction of light. 
· Taking photographs with a camera, seeing microbes with a microscope, seeding distant objects with a telescope ( all are done using the property of refraction of light. 
· Optical fibers are in great use in the fields of healthcare and telecommunication that are founded on the property of refraction of light.
( General Creative MCQs with Answers
219.
What re-inverts an image? (Comprehension)

a
optic nerve
b
eye lens

c
the brain
d
the neural system
eq \o((,c)
220.
What part of the eye is an image formed on? (knowledge)

a
eye-lens
b
iris
c
cornea
d
retina
eq \o((,d)
221.
What part of human body discharges the function of colour-seperation? (Comprehension)

a
optic nerve
b
the brain

c
eye-lens
d
choroid
eq \o((,b)
222.
What phenomenon of light directly help us see? (knowledge)

a
refraction
b
reflection

c
spectrum
d
photoperiodism
eq \o((,a)
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eq \o(((((,Ques.(1) Sheuli, a student of class 10 cannot see the written words on the blackboard. She consults with the doctor and the doctor advised her to use a lens of power-2D as spectacle.
a.
What is a lens? 
1

b.
How do you identify a lens without touching it?
2

c.
What is the focal length of Sheuli’s spectacle? 
3

d.
Explain why it is logical for Sheuli to use a spectacle of (-)ve power. 
4

Answer to the question no. 1
eq \o((,a) A lens is a transparent refractive medium bounded by two spherical surfaces. 

eq \o((,b) Whether a lens is convex or concave can be identified even without touching it. In case I put one of my fingers a little distance from one surface of alens and see through the other surface that the finger looks erect and magnified, I will be sure of the fact that the lens is convex. On the other hand, if the finger looks erect but smaller, I will be sure of the fact that  the lens is concave. 

eq \o((,c) Given, power of the lens, P = ( 2D

focal lenth of the lens, f = ? 

We know, f =  eq \f(1,p) 

=  eq \f(1,(2) m


= (  eq \f(1,2) m


= ( 0.5 m

The focal length of the length is minus 0.5 m. 

eq \o((,d) Sheuli has got myopia as she cannot see the written words on the blackboard before which she sits int he classroom. Since the board is at a distance longer than 25 cm, it is clear that she cannot see distant objects distinctly. It has happened to her either because of falling down the focal length of her eye-lens or because a rise in the radius of her eye-ball. It ultimately means that a higher convergence of light takes place in her eyes. The remedy is simple : to lower the convergence of light taking place in her eyes. Spectacles of negative power ensures the remedy. It is perfectly logical that the doctor advised her to use a lens of negative power.
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eq \o(((((,Ques.(2)  Shakil saw a reflective image on a screen kept on the opposite side by keeping an object at a distance of 30cm from the centre of curvature on the main axis using a convex lens of 20cm focus distance.


[Dhaka Board-2015]
a.
What is the emergency of light called?
1

b.
The angle of declination is mainly an incident angle-explain.
2

c.
What is the power of the mentioned lens?
3

d.
Explain with the help of a ray diagram, what steps would be needed by shakil to see the position of the image if the object of focus is moved 15cm from the previous position towards the lens. 
4

Answer to the question no. 2
eq \o((,a) When light travels from one uniform, transparent medium to another in an inclined position its direction of motion changes at the surface of separation. This phenomenon is called refraction of light.

eq \o((,b) When a ray of given colour of light is directed from an optically denser medium towards a rarer medium, then the particular angle of incidence within the denser medium for which the angle of refraction becomes 90( [that is, the refracted ray coincides with the surface of separation of the two media] is called the critical angle of the denser medium with respect to the rarer one. Thus according to definition critical angle is mainly an incident angle. 

eq \o((,c) Given that, focal length of convex lens, ( = +20cm = +0.2m

We have to find its power, P = ?

We know, P =  eq \f(1,() =  eq \f(1,+0.2m) = +5m−1 = +5D (Ans.) 

eq \o((,d) The position of an object is 30cm away from the centre of curvature of the lens on its principle axis. If the object is moved 15cm towards the lens then its position with respect to the convex lens will be at a distance of (2 ( 20cm + 30cm − 15cm) = 55cm > 2 ( 20cm, that is the object is outside 2(. Therefore the position of image will be on the opposite side of lens between ( and 2(. If the distance of image from lens is x then 20cm < x < 40cm. The image will be inverted and diminished compared to the object. Related ray diagram is given below(

eq \o(((((,Ques.(3)  



[Rasjhahi Board-2015]
a.
Write the law of Reflection of light.
1

b.
Explain the reason for thinking about the existence of a mirage in afternoon while walking through a hot sandy path.
2

c.
Determine the Refractive Index of glass in the above given diagram in terms of water.
3

d.
The incident angle should be how many times greater for internal reflection to take place in the case of emergence from glass to water? 
4

Answer to the question no. 3
eq \o((,a) There are two laws of reflection. 

i) The incident ray, the reflected ray and the normal at the point of incidence lie in the same plane.

ii) The angle of incidence is always equal to the angle of reflection.

eq \o((,b) In a hot afternoon in a desert it may seem that there is a water body at a short distance, the reason is mirage. Mirage is formed due to total internal reaction. The sandy  bed of desert is rapidly heated by the tremendous heat coming from the sun. So, the layer of air in contact with the sandy bed is at a maximum temperature and therefore of lowest density. When a light ray comes to the eye of the traveller the light ray travels from high density layer to low density as such total internal reflection occurs after successive refractions. The image of the object seems inverted to the traveller and he thinks that there is a waterbody nearby which is reflecting the object. 

eq \o((,c) Here, 

Refractive index of water with respect to 

air, a​(w = 1.33

Refractive index of glass with respect to air, a(g = 1.52

Refractive index of glass with respect to water w(g = ?
We know,


w(g =  eq \f(a(g,a(w)

=  eq \f(1.52,1.33)

= 1.143

( The refractive index of glass with respect to water is 1.143. 
eq \o((,d) We know that, while travelling from denser medium to rarer medium if the incident angle of a light ray is larger than the critical angle the ray is reflected back to the denser medium instead of being refracted.

Let, the critical angle be (c and refractive angle = 90( and refractive index of water with respect to glass, 

g(w
=  eq \f(1,w(g) 


=  eq \f(1,1.143) 


= 0.8772

( g(​w =  eq \f(sin(c,sin90()
or, sin(c = g(w ( sin90(
or, sin(c = 0.8772 ( 1

( (c = 61.31(
So, during refraction of light from glass to water if the incident angle is greater than 61.31( there will be total internal reflection.

eq \o(((((,Ques.(4)  





[Dinajpur Board-2015]
a.
What is called aqueous humor?
1

b.
Which medium is more denser between a and b?− Explain.
2

c.
Find out the refractive index of medium a with respect to b. 
3
d.
What will be the direction of the refracted ray if (1 = 0(?-Explain in respect of Snell's law.  
4

Answer to the question no. 4
eq \o((,a) The clear salty solution that fills the space between carnea and eye lens is called aqueous humour. 

eq \o((,b) Between the two medium a and b the medium b is denser. Since light ray bends towards the normal if it enters from rarer medium to denser medium and from the given figure we see that the ray bends towards the normal when it travels from a to b, therefore the density of b is higher. 

eq \o((,c) We know, 

	a(b =  eq \f(1,b(a)
Or, b(a =  eq \f(1,a(b)

=  eq \f(1,1.414)

= 0.71
	Here, 

Refractive index of b with respect to a, a(b = 1.414

We have to find, the refractive index a with respect to b, b(a = ? 


eq \o((,d) If (1 = 0( then the light ray will be refracted perpendicularly. According to Snell's law, the ratio of since of angle of incident and ratio of sine of angle of refraction is a constant and it is called the refractive index of the medium. 

	That is, a(b =  eq \f(sin i,sin r)
Or, 1.414 =  eq \f(sin 0(,sin r)
Or, sinr =  eq \f(0,1.414)
Or, sinr = 0 = sin0(
( r = 0((
	Here,

i = (1 = 0( = incident angle

r = angle of refraction

a(b = 1.414 = refractive

index of medium with respect to medium a. 


So, the light ray will be refracted along the same path it came from.

eq \o(((((,Ques.(5)  



[Comilla Board-2015]
a.
What is an electronic microscope?
1

b.
If the distance between two charged particles is doubled, what will happen to the electric energy? Explain.
2

c.
Determine the energy of the given cell in 1 minute.
3

d.
Explain using mathematical explanation, whether some of the potential energy is lost in the above mentioned circuit. 
4

Answer to the question no. 5
eq \o((,a) The instrument which is used to determine the presence and nature of charge in an object is called an electroscope.

eq \o((,b) If the distance between two charges q1 and q2 is d then the electric force between then is F = C  eq \f(q1 q2,d2),

here C is coulomb's constant. if q1 and q2 are constant then F (  eq \f(1,d2)
So, if the distance between two charges is doubled the force between them will be  eq \f(1,22) or  eq \f(1,4) of the initial force, that is one fourth. 
eq \o((,c) The equivalent resistance of the resistance of 4( in series connection is Rs = 4( + 4( = 8(
Another resistance of 8( is in parallel connection with this equivalent resistance of 8(, so the total equivalent resistance of the circuit is(
 eq \f(1,Rp) =  eq \f(1,8() +  eq \f(1,8() =  eq \f(1 + 1,8() =  eq \f(2,8()
( Rp​ =  eq \f(8(,2) = 4(
The main current of the circuit, I = 1A

Time period, t = 1 min = 60 sec

We have to find the expensed energy, E = ?

We know, E = I2RT      [R = Rp = 4(]


= (1A)2 ( 4( ( 60sec


= 240J (Ans.) 

eq \o((,d) The potential difference of the two ends of the circuit,

 v = IR    [R = Rp = 4(]


= 1A ( 4(

= 4 volt

But, the electromotive force of the cell, E = 4.2 volt ( 4 volt (=v) 

So, some amount of potential is lost in the mnetioned circuit and the amount of lost energy,

Amount of potential = E − V



= 4.2 volt − 4 volt



= 0.2 volt (Ans.) 

eq \o(((((,Ques.(6)  


[Chittagong Board-2015]
a.
What is called regular reflection of light?
1

b.
Refractive index of diamond with respect to air is .42. What does it mean?
2

c.
Calculate the power of the lens.
3

d.
A person can see the distant object distinctly but cannot see near objects distinctly. Does the lens in the stem able to solve this problem? Explain with ray diagram.  
4

Answer to the question no. 6
eq \o((,a) When a parallel beam of light falls on a surface and after reflection remains parallel or is converted in to a convergent beam or a divergent beam, then such type of reflection is called regular reflection of light. 

eq \o((,b) The refractive index of Diamond with respect to air is 2.42 means when ray of light enters from air to Diamond, then the ratio of the sine of the angle of incidence in air to the sine of angle of refraction in diamond is always 2.42; Again the ratio of velocity of light in air and in diamond will also be 2.42.

eq \o((,c) Given that, focal length of lens, ( = 25cm = 0.25m

We have to find the power of lens P = ?

We know, P =  eq \f(1,f) =  eq \f(1,0.25m) = 4m−1 = 4D (Ans.)

eq \o((,d) A person can see distance objects distinctly but cannot see near objects distinctly. In this case the person is affected by long sight or hypermetropia. The convex or convergent lens mentioned in stem can rectify this problem. Description with ray diagram is given below(
Remedy: This defect is caused due to the decrease in the power of convergence of the eye lens. Therefoe, to rectify the defect, the power of convergence of the eye lens should be increased. For this, convex lens of suitable focal length i.e of suitable power should be used as aid lens or spectacles. 


We also Know that only a convex lens can provide a virtual and erect image at a distance greater than that of the object. For this reason, a convex lens of suitable focal length or power is used in this case as aid lens or spectacles in front of the eye. The focal length of this lens should be such that due to the refraction the virtual image of an object placed at normal near point N is formed at the near point 'O' of the defective eye. So, the light rays coming from the object at N is refracted by the aid lens or spectales and produces virtual image at point 'O'. As this image is created at the near point of the defective eye it can se without any difficulty. 

eq \o((((((,Ques.(7) Ronjon is a student of class 10. He went to an eye specialist for his eye problem. After examining his eye, the doctor advised him to use a sunglass with a focal length of 5cm and concave lens. [Sylhet Board-2015]

a.
What is focal point?
1

b.
Why do we use two plane mirrors in a simple periscope?
2

c.
What is the range of Ronjon's lens according to the doctor's advice?
3

d.
How will the lens help Ronjon to focus on distant objects, according to the doctor's advice?
4
Answer to the questions no. 7
eq \o((,a) The point on the principal axis inside a lens through which if a ray of light is passed then due to refracton, if the ray emerges from the other surface being parallel to the incident ray, then it is called optical centre. 

eq \o((,b) A simple periscope is constructed by utilizing suecessive reflection of light.

Two plane mirrors are placed parallel to each other at an anlge of 45( with the axis of a long rectangular wood or metal tube. At first parallel light rays from the distant object incident on the mirror M1 at angle 45( with the normal to the mirror. The incident ray is reflected by the mirror M1 at an angle 45( and the axis. The light ray is again reflected by the mirror M2 & enters the eyes horizontally. So the object can be seen. Here, if one place mirror is used, then it is not possible to see the targetted object. Hence two place mirrors are used in a simple periscope.  

eq \o((,c) According to question, 
Focal distance of the used concave lens, f = –5cm = –0.05m 

Power of lens, P = ?

We know, P =  eq \f(1,() 


=   eq \f(1,–0.05m) 


= –20 m–1 


= –20 D (Ans.) 

eq \o((,d) 

Let the far point of the defective eye is F; i.e. the eye can not see anything distinctly beyond F.

To remedy short sight of eye, concave lens is used as aid lens or spectacles.

A short sighted eye can't see any distant object distinctly but can see anything of near distance distinctly. Sometimes the distance of near point for such an eye is less than 25cm. Such type of defect arises due to the increase in the power of convergency of the eye lens. To remedy this deffect, we need to decrease the power of convergence of the eye lens. For doing this, concave lens is used as aid lens or spectacles. Besides, only a concave lens can create a virtual & erect image at a position nearer than that of the object. Therefore, to rectify short sight, a concave lens or spectacles should be used as aid lens in front of the eye. They should have such focal length or power so that due to refraction through the image of an object placed at infinity, the image is formed at the far point of the defective eye.

eq \o((((((,Ques.(8) An object is placed on principal axis which is away from 25cm of optical centre of a convex lens of  40 cm radius of curvature. [Jessore Board-2015]
a.
What is called refractive index?
1

b.
Explain the cause for becoming refraction of light.
2

c.
What is the power of the lens?
3

d.
If the object is replaced to and fro from 10 cm position, then will the nature of image be same? Give your opinion with ray diagram. 
4

Answer to the questions no. 8
eq \o((,a) For a particular pair of transparent medium & a particular colour of light, the ratio of sine of the angle of incidence 'c' to the sine of the angle of refraction 'r' is a constant & it is called refractive index of the second medium with respect ot the first medium for that color of light. 

eq \o((,b) The reason for refraction of light is the variation of velocity of light in different mediums. When light ray passes from a rarer medium to a denser medium, then the refracted ray bends towards the normal.

But when light ray passes from denser to rarer medium, the refracted ray is deviated from the normal.

If the optical density of two mediums are equal though the two mediums are different, that means, if the velocity of light in both the mediums are same, then when light passes from one medium to the other, there is no change in direction of light ray, i.e no refraction occurs.  

eq \o((,c) Given, 
focal distance of convex lens, f = 20 cm = 0.2 m 

Power of lens, P = ? 

We know, P =  eq \f(1,f) 


=  eq \f(1,0.2m) 


= 5m–1 


= 5D (Ans.)

eq \o((,d) If the object is moved 10cm forward from its position, then it's position will be between optical centre of the lens & principal focus. In that case, virtual, erect image will be formed on the same side of the object which is shown in the figure below: 


Again, if the object is moved 10cm backwared from its position, then its position will be between ( & 2( from the lens. In that case, real & inverted image will be formed on the other side of the lens as shown below:


[image: image12.emf] 


So if object is moved 10cm forward & backward, the nature of image will not be the same.

eq \o((((((,Ques.(9) By applying 1950J heat upon a wire of mass 0.5 kg, its temperature is raised 30K and final length become 100.033 m. [Jessore Board-2015]
a.
What is called vernier constant?
1

b.
It is possible to boil water at 371K.-Explain. 
2

c.
Determine specific heat of the material of the wire. 
3

d.
It is possible to enter a rin made by initial length of the wire inside a hollow cube of height 32m? Give your opinion with mathematical analysis. 
4

Answer to the questions no. 9
eq \o((,a) The difference between one smallest main scale division & the verner scale division is called vernier constant. 

eq \o((,b) 371 K = (371 – 273)(C = 98(C = 100(C – 2(C

we know, for 2.7 cm reduce in atmospheric pressure, boiling point of water reduces by 1(C. So, 2.7 cm ( 2 = 5.4 cm reduce in atmospheric pressure & becomes  (76 cm – 5.4 cm) = 70.6 cm boiling point of water will reduce to 371K. So at 371k, it is possible to boil water. 

eq \o((,c) Given, 

applied heat, Q = 1950 J 


mass of wire, m = 0.5 kg 


rise in temperature, (( = 30 K 

specific heat of the material of wire, S = ? 

We know, Q = mS((
( S =  eq \f(Q,m(() 


=  eq \f(1950J,0.5kg ( 30K) 


= 130 Jkg–1K–1 (Ans.) 

eq \o((,d) We know, specific of lead 130 Jkg–1K–1
So the wire is made of lead, It's co-efficient of linear expansion is  ( = 27.6 ( 10–6K–1 (We know) 

 final length, L2 = 100.033 m 

change in temperature, (( = 30 K 

if initial length is L1, then L2 = L1(1 + ((() 

Or, L1 =  eq \f(L2,1 + ((() 


=  eq \f(100.033m,1 + 27.6 ( 10–6K–1 ( 30K) 


= 99.95 m 

If a ring is formed with the wire of length 99.95m. let its diameter be D.

( (D = 99.95m 

( D =  eq \f(99.95m,() =  eq \f(99.95m,3.1416) = 31.815 m < 32 m (height of cube) 

So, it is possible to place a ring of 32m height formed by the initial length of wire inside a vaccum cube.

eq \o((((((,Ques.(10) 

[image: image13.jpg]



[Barisal Board-2015]
a.
What kind of mirror is used in dental treatment?
1

b.
What is meant by the power − 3.5d of a lens?
2

c.
In picture A, if an object is 16cm far from P. Explain the position size and nature of the image by drawing a picture. 
3

d.
Which lens is suitable for the remedy of the defect created for increasing the power of eyeless? 
4

Answer to the questions no. 10
eq \o((,a) Concare mirror is used in the treatment of teeth. 

eq \o((,b) Power of lens, P = –3.5 d = –3.5m–1 

Focal distance of lens, f =  eq \f(1,P) =  eq \f(1,–3.5m–1) = –0.286m 

So, the power of lens is –3.5d means the lens is concave & its focal distance is 0.286m.  

eq \o((,c) In fig of the question, radius of curvature of the concave mirror is  r = 40 cm &, focal distance,  f =  eq \f(r,2) =  eq \f(40cm,2) = 20 cm > 16 cm 

So in fig A, an object placed at a distance of 16cm from P means it is placed between focal distance of concave mirror. So in this case, a virtual image will be formed at the back of the mirror, & the image will be erect & magnified as shown below: 

eq \o((,d) Short sight occurs if the power of eye lens increases. To remedy this defect, the lens (concave) in fig C is used. 

Let the far point of the defective eye is F, i.e the eye can not see objects beyond F distinctly. To remedy short sight of eye, concave lens is used as spectacles. A short sighted eye can not see any distant object distinctly. Sometimes the near point of such eye is less than 25cm. Such type of defect arises due to the increase in the power of convergence of the eye lens.

To remedy this defect, we need to decrease the power of convergence of the eye lens. For doing this, concave lens is used as aid lens or spectacles. Besides, only a concave lens can create a virtual, erect image at a position nearer than that of the object. Therefore, to rectify short sight, a concave lens or spectacles should be used in front of the eye they should have such focal length or power so that due to refraction through the image of an object placed at infinity, the image is formed at the far point of the defective eye.
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eq \o((((((,Ques.(11) 

[Mirzapur Cadet-2015]
a.
What is critical angle?
1

b.
Why the total internal relfection takes place in opitical fibers? Explain.
2

c.
What is the velocity of light in the medium b?
3

d.
Why the reflected ray does not go along OD but it goes along OB-analyze it.
4

Answer to the question no. 11
eq \o((,a) The smallest possible angle of incidence for which light rays are totally reflected at an interface between substances of different refractive index is called critical angle. 
eq \o((,b) Optical fibre is made of very long thin flexible but solid glass or plastic fibre. 

[image: image15.png]



The refractive index of the material of fibre is 1.7. A layer is made on this fibre by a material of comparatively less refractive index (1.5). When light ray that incidents at a small angle enters through one end of the fibre, then successive total internal reflections of light take place on the wall of the fibre and finally it emerges through the other end. Light can be sent through the fibre almost without any loss of energy even if it is bent or coiled. 
eq \o((,c) Here angle of incidence, i = 30(        [critical angle]

Angle of retraction r = 90(
We know,

b​(a =  eq \f(Cb,Ca)
(  eq \f(sin i,sin r) =  eq \f(Cb,Ca)
( Cb =  eq \f(sin 30(,sin 90() . Ca =  eq \f(1,2) Ca
If a medium were air medium then,

C​b =  eq \f(1,2) ( 2.9979 ( 108 = 1.49 ( 108ms−1
eq \o((,d) Here in the figure, coming from medium b following path AO, light ray incidents upon point O of the separation surface MM( of two media. If it was only one medium then the light might have gone through the path OD. But since there is another medium, the beam can go in adjacent with ON( or OM(. This phenomenon is called refraction of light. Different media have different velocity of light in them. So when medium is changed, velocity of light changes, so the path of retraction beam changes. When the ray of light enters from a rarer medium to a denser medium, the refracted ray bends towards normal.

[image: image16.png]



Again when refracted beam bends from the normal in the above figure goes through the path OB, that means it enters from a denser medium to a rarer medium. So, because of the change of medium and the type of that medium determines the path of refracted beam, hence OB. 

eq \o((((((,Ques.(12)

[Pabna Cadet-2015]
a.
What is Snell's law?
1

b.
What do you mean by the refractive index of glass with respect to air is 1.52?
2

c.
How far does the light ray travel through the glass slab?
3

d.
Discuss the result when light is allowed to refract from medium-1 into medium -2 with an angle of incident 42(. 
4

Answer to the question no. 12
eq \o((,a) Sonell's law : when light enters obliquely to a transparent medium from another transparent medium then for a fixed pair of media and for a fixed colour of light the ratio of the sine of the angle of incidence to the sine of the angle of refraction always remains constant. 

eq \o((,b) Refractive index of glass with respect to air 

or a(g = 1.52 means. 

(i) Light enters form air to glass and since a(g > 1 so glass is denser than air and refracted light will go adjacent to the normal. So the angle of refraction will be lesser than angle of incidence. 

(ii) The ratio of sine (angle of incidence) to the sine (angle of refraction) is 1.52

eq \o((,c) ( a(g =  eq \f(sin i,sin r) 
( 1.52 =  eq \f(sin 60(,sin r) 
( r = sin–1  eq \f(\r(3),2(1.52) 

= 34.73(
Light ray will travel AB distance 

cos 34.73 =  eq \f(AO,AB) =  eq \f(5,AB) 
( AB =  eq \f(5,0.82) = 6.08 cm 

( Light will travel 6.08 cm through the glass slab. 

eq \o((,d) From medium 2 to medium 1 or from glass to air. 

refraction index g(a =  eq \f(1, a(g) =  eq \f(1,1.52) = 0.657.

When angle of indence i = 49

( refraction angle= r


[image: image17.wmf] g(a =0 .657= sini/sinr 
( sin r =  eq \f(sin 42(,0.657) 
( r = sin-1 (1.018)

But value of sinusoidal are always between - 1 and 1.

So, refraction angle r is nor feasible

( total internal reflection has occured.

(for this medium critical angle (c

( eq \f(sin (c,sin 90) = g(a = 0.657

((c = sin(10.657 = 41.07(
(from medium 2 to medium 1, with an angle greater then 41.07( will occur total internal reflection.

eq \o((((((,Ques.(13) A yellow light incident from glycerin to air making angle of incidence 40(. Refractive index of glycerin with respect of air is 1.6 and the velocity of light in air 3 ( 108 ms(1.
[Feni Cadet-2015]
a.
What is called optical Centre of lens?
1

b.
`Power of lens is 2.5 D'-What do you mean by this?
2

c.
Calculate the velocity of light in glycerin.
3

d.
Is it possible to form total internal reflection from the above stem? Explain your logic mathematically.
4

Answer to the question no. 13
eq \o((,a) The point on the principal axis inside a lens through which if a ray of light is passed then due to a refraction if the ray emerges from the other surface being parallel to the incident ray then it is called optical centre.

eq \o((,b) Power of the lens is 2.5D. This means, this is a convex lens with power 2.5D. The focal length of the lens is  eq \f(1,2.5) = 0.4 m and the focal length is positive. Things that viewed through this lens will be magnified. 
eq \o((,c) Here,

the velocity of light in air Ca = 3 ( 108 ms−1
refractive index a(g = 1.6

The velocity of light in glycerin Cg = ?

We know that,

a(g =  eq \f(Ca,Cg)
or, Cg =  eq \f(Ca,a(g) =  eq \b(\f(3 ( 108,1.6))ms−1

= 1.88 ( 108ms−1 

eq \o((,d) From above stem we get,

refractive index of air is 1 and glycerin is 1.6. If they are (a and (g. The critical angle of above stem is

     (c = sin−1  eq \f((a,(g)
or, (c = sin−1 eq \f(1,1.6)
or, (c = 38.68(
As the angle of inductance is 40(. This is larger than critical angle. We know, when angle of inductance is greater than the critical angle, total internal reflection takes place. So, it is possible to form total internal reflection from above stem. 
eq \o((((((,Ques.(14) Rafa and Saifa are two friends. Rafa had eye problem due to which she used spectacle of his +2d. Saifa once felt that she could not see the letterrs in her book clearly but she see the letter inboard. Saifa went to eye doctor and the doctor prescribed her to use in the spectacle to remove her problem.
[Feni Cadet-2015]
a.
What is optical center?
1

b.
What type of image will be formed when the object is at a distance 2f of the lens?
2

c.
Why Rafa use +2d power spectacle? Explain.
3

d.
Which type of lens of spectacle was prescribed to Saifa by doctor? And why? Explain with fig.
4

Answer to the question no. 14
eq \o((,a) The point on the principal axis inside a lens through which if a ray of light is passed then due to refraction if the ray emerges from the other surface being parallel to the incident ray then it is called optical centre. 

eq \o((,b) From the stem above we can write, the lens is convex lens as the defect of eye seems to be hypermetropia. When the object is at a distance 2f of the lens, the image will be real, inverted and magnified. 

eq \o((,c) Rafa use + 2d power spectacle because the near point of her eyes is =  eq \f(1,2)m = 0.5m = 50cm

So, she could not see clearly any object nearer. The +2d power spectacle replaces the image of teh object at any nearer point to 50cm. The focal length of spectacle lens is 50 cm. So, if Rafa uses a +2d power spectacle she can see everything near to 50cm clearly. That is why she uses +2d power spectacle. 

eq \o((,d) As Saifa could not see the letters in her book clearly but she could see the letter in board. She definitely have hypermetropia. If any eye has this type of defect, it can see distant objects distinctly but can not see near objects distinctly. In such a case, rays coming from the object placed at the near point of a normal eye, after refraction through the eye lens converge to a point behind the retina. As a result, the image becomes blurred. The near point N of such an eye shifts away to O, which is more than 25 cm the distance of the near point for normal eye. Therefore, such a defective eye cannot see any objects distinctly, which is placed nearer to O.
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To solve this kind of problem, convex lens is used, which replaces the image to the nearer point of the defective eye. The focal length of this lens should be such so that due to the refraction the virtual image of an object placed at normal point N is formed at the near point O of the defective eye. That's why convex lens of spectacle was prescribed to Saifa by doctor.  

eq \o((((((,Ques.(15) Observe the figure and answer the questions below.



[Faujdarhat Cadet-2015]
a.
Define focal plane.
1

b.
Explain magnification.
2

c.
If the object at F is 5 cm away from the plane mirror calculate the radius of curvature of the concave mirror.
3

d.
Draw the path of the above reflection ray and show analytically the difference of the image of the object at 12 cm away from convex mirror with plane mirror and without plane mirror.
4

Answer to the question no. 15
eq \o((,a) The plane imagined that passes through the principal focus and perpendicular to the principal axis is called the focal plane. 

eq \o((,b) The ratio of the length of the image of that object is called linear magnification or in short magnification.

If an image of length l( is formed in a mirror or a lens for an object of length l, then magnification of the object is the ratio of l( to l.

Therefore, m =  eq \f(l(,l)
From the magnitude of magnification m, we know how many times larger or smaller the image is compared to that of the object.
eq \o((,c) From the picture, we can say that, the plane mirror is in the middle of the F and C. From the picture we can also say that (C is the radius of curvature r and FC is the focal length. Here, the object is 5 cm away from the plane mirror at the focal point F. So, focal length(
( = 5 ( 2 = 10 cm

We know,

     ( =  eq \f(r,2)
or, r = 2( = 2 ( 10cm

( r = 20 cm

So, the radius of curvature of the concave mirror is 20 cm. 
eq \o((,d) 
Without plane mirror, from 5(c) r = 20 cm and ( = 10cm

Again, u = 12

We know,


 eq \f(1,v) +  eq \f(1,u) =  eq \f(1,() 
( v =  eq \f(1,() (  eq \f(1,4) =  eq \f((u,u ( () =  eq \f(10 ( 12,12 ( 10) 
( v = 60cm

real image formed at 60cm distance from the concave mirror.

with plane mirror(
imaginary image will formed at 43 cm distance from the plane image.


eq \o((((((,Ques.(16)



[Sylhet Cadet-2015]
a.
What is incident angle?
1

b.
"Rough surface of a reflector can create reflection of light"-Expalin.
2

c.
If the velocities of light in upper and lower surfaces of figure 9.7 are 3 ( 108m/s and 2.26 ( 108m/s respectively, then find out the refractive index of the lower surface of the figure 9.7.
3

d.
How will the figures 9.7 (a) & (b) be implemented in the figures 9.8 and 9.9? Discuss.
4

Answer to the question no. 16
eq \o((,a) The angle formed by an incident ray on a surface and a perpendicular to the surface at the point of incidence is called the angle of incidence. 

eq \o((,b) The rough surface of a reflector can create diffuse reflection of light. So, the reflection can not be seen correctly it will just be a shape of reflection. 

eq \o((,c) Here, the velocities of light in upper surface Ca = 3 ( 108 ms−1 and lower surface C( = 2.26 ( 108ms−1
If the refractive index of the lower surface is ​a(( then,

​a(( =  eq \f(Ca,C() =  eq \f(3 ( 108 ms−1,2.26 ( 108 ms−1)

= 1.33

(  the refractive index of the lower surface is = 1.33
eq \o((,d) In the figure 9.7(a) we can see, refraction of light, light is going from the medium of greater density to lower density. So, refracted ray intends to go away from normal. Now at the figure 9.8 we can see mirage. It happens when the environment is too hot. Sunlight makes the surface very hot. It makes the air hot. But air is not good conductor of heat. So it divided into several layers each with different density. So, when light is going through the layers of different densities, it keeps refracting until total internal reflection takes place and then light returns to the previous layers. People sees things reflection like water while there is no water nearby. This is called mirage which is a result of refraction. And figure 9.7(b) we can see critical angle. In figure 9.9 there is optical fiber which uses the same principle. When angle of incidence is greater than critical angle total internal reflection will take place and it will keep happening over and over again. That's how light is transported through it. 

eq \o((((((,Ques.(17) Apu was facing trouble to read books for a few days. Then he went to eye doctor for checking his eyes. Doctor prescribed him spectacles of –5D Power.


[Jhenidah Cadet-2015]
a.
What is refractive index?
1

b.
Why two eyes are important parts of a human body? Explain.
2

c.
Determine the focal length of the lens used by Apu in his spectacle.
3

d.
What is the defect of Apu's eye? Analyse with figure.
4

Answer to the question no. 17
eq \o((,a) For a particular pair of transparent medium and a particular colour of light when ray of light refracts from on medium to another, then if the angle of incidence is i and the angle of refraction is r, then  eq \f(sin i,sin r) will be a constant and it is called refractive index of the second medium with respect of the first medium for the colour of light.

eq \o((,b) If we see an object by our two eyes we can only see a single object. Thought each eyes forms individual images on their own retinas but the brain combines the two images to make a single one. We can measure the distance accurately for having two eyes. So it is very difficult to thread a needle keeping one eye closed. Apart from that, due to the relative position of our eyes with respect to the object we see the right portion of the object better with our right eye and the left portion better with our left eye. If we see an object by our two eyes the superimposition of two image will happen and we will be able to see the object clearly.

eq \o((,c) Focal length

(=  eq \f(1,P)  =  eq \f(1, (5) = ( 0.2 m
Given,

= ( 20 cm
power of spectacles


 P = ( 5D

eq \o((,d)The mirage in the desert in one of the example of a natural incident when incident angle is greater than critical angle. It is explained below :

Sometimes thirsty traveler in desert sees the inverted image of a distant tree and thinks that there is water. When he comes closer to the tree he realizes his mistake that there is no water. This happens due to total internal reflection of light. This very event is called mirage
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The sandy surface of desert is rapidly heated by the tremendous heat coming from the sun. So, the layers of air in contact with the sandy surface become hot. As a result the lower layers become hot and lighter but the upper layers are comparatively colder and denser. The ray of light coming from the tree enters continuously into rarer medium from denser medium. As a result the refracted ray continues to go away from the normal. In a certain moment the ray of light incidents on a layer at an angle which greater than the critical angle and total internal reflection occurs. At that time the upside down image is seen and we call it mirage. The traveler didn't recognize this incident of light. He thought that there was a place containing water and it was reflected. The distance of this pond was same to the traveler at all time. It depended on the height of the eyes of the traveler from earth surface. This was mirage.

eq \o((((((,Ques.(18)

[Jhenidah Cadet-2015]
a.
Define focal length.
1

b.
The refractive index of glass is 1.5. Explain.
2

c.
Calculate refractive index of above stem.
3

d.
Analyse a natural incident when incident angle is greater than the above angle. 
4

Answer to the question no. 18
eq \o((,a) The distance between the pole and the principal focus is called focal length.

eq \o((,b) 
i.
Light enters from air to glass medium.

ii.
Refractive index is ( > 1. So it can be said that ray of light enters from rarer to denser medium and refracted ray towards the normal.

iii.
The ratio of sine of angle of incidence and sine of angle of refarction is 1.5.

iv.
velocity of light in air is 1.52 times greater than in glass.
eq \o((,c) Let the refractive index of water with respect to air is a(w and the refractive index of air with respect to water in w(a.

Here,

angle of incidence, I = 30(
angle of refraction, r = 90(
We know,

Refractive index a(w =  eq \f(sin i,sin r) =  eq \f(sin 30(,sin 90() 
So, the refractive index is 0.5

eq \o((,d) When Apu reads a book he tries to put it as near as he can because his eyes can see near objects distinctly but can't see distant objects distinctly.
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Reason behind this : This defect may be caused if the radius of the eyeball increases or it the focal length decreases for any reason and thereby increases the power of convergence of the eye lens. In such a case, rays coming from the object placed at large distance, after refraction through the eye lens converge to point I in front of retina (figure-a). As a result object is not seen distinctly. For Apu’s eye, far point is not situated at infinity. Rather, it is a point F. For this reason Apu cannot see object distinctly placed beyond F.

eq \o((((((,Ques.(19)

[Mirzapur Cadet-2014]
a.
What is optical centre?
1

b.
Critical angle of glass is 41( what does it mean.
2

c.
If the velocity of light in medium 'a' is 2.88 ( 108 ms(1, calculate the velocity of light in mdeium 'b'.
3

d.
If the two media in above stem are mutually interchanged, then what will happen after incidence of PO ray in same way? Give your opinion with mathematical analysis.
4

Answer to Ques. No. 19
eq \o((,a) The point on the principal axis inside a lens through which if a ray of light is passed then due to refraction if the ray emerges from the other surface being parallel to the incident ray then it is called optical centre.
eq \o((,b) Critical angle of glass is 41° means —
(i)
Ray of light will refract by touching the surface of vacuum and glass,

(ii)
When ray of light is refracted from glass to vacuum, if its incident angle is 41° then refracted angle will be 90°.

(iii)
If the value of incident angle is more than 41° then there will be no refraction but will be total internal reflection.
eq \o((,c) Here,
Angle of incidence, i = 45°
Angle of refraction, n = 30°
Velocity of light in medium 'a', Ca = 2.88 x 10s ms-1 Velocity of light in medium 'b', Cb = ?
We know, b(a =  eq \f(Cb,Ca)
or,  eq \f(sin i, sin r)=  eq \f(Cb,Ca)
or,  eq \f(sin 45(, sin 30()=  eq \f(Cb, 2.88 ( 108 ms-1) 
or,  eq \f(0.707,0.5) =  eq \f(Cb, 2.88 ( 108 ms-1) 
or, 1.414 =  eq \f(Cb, 2.88 ( 108 ms-1) 
or, Cb = (2.88 ( 108 ( 1.414)ms-1
( Cb = 4.07 ( 108 ms-1
( The velocity in medium b is 4.07 ( 108 ms-1
eq \o((,d) If the two media in above stem are mutually inter changes that is the angle of incidence is 45° then there will be no refraction of light.
Logical explanation: Let the refractive index of medium 'b' with respect to medium 'a' is a(b. 

Here, angle of incidence, i = 45° angle of refraction, r = 30°

( a(b = ?

We know,  eq \f(sin i, sin r) = (
( a(b =  eq \f(sin i, sin r) =  eq \f(sin 45(, sin 30() =  eq \f(0.707,0.5) 

= 1.414

Now, again, we know that,

a(b =  eq \f(1, b(a)  or, b(a =  eq \f(1, a(b) =  eq \f(1,1.414) 
Again refractive index = ( =  eq \f(sin i, sin r)
Here, refractive index of medium 'a' with respect to medium 'b', b(a = 0.707.

Angle of incidence, i = 45°

( b(a =  eq \f(sin i, sin r) or, sin r =  eq \f(sin i, b(a)
or, sin r =  eq \f(0.707,0.707)  = 1

Now, sin r = sin 90(
( r = 90(
When the value of angle is 90°. This means that refracted ray will go along with OQ'. So, a critical angle occurred. From the definition of critical angle we know the smallest possible angle of incidence for which light rays are totally reflected at an interface between substances of different refractive index. Value of critical angle is 90°. So, in the case of PO ray it will create a critical angle and go alongside with OQ'.
eq \o((((((,Ques.(20) 'X' was facing trouble to read books for a few days Then he went to eye doctor for checking his eyes. Doctor prescribed him spectacles of +5D power.


[Mymensingh Girls' Cadet-2014]
a.
What is refractive index? 
1

b.
Why two eyes do are important parts of a human body?
2

c.
Determine the focal length of the lens used by 'X' in her spectacle.
3

d.
What is the effect eye? Explain with figure?
4

Answer to Ques. No. 20
eq \o((,a) For a particular pair of transparent mediums and a particular color of light when ray of light refracts from one medium to another, then if the angle of incidence is i and the angle of refraction is r, then  eq \f(sin i,sin r)  will be a constant and it is called refractive index of the second medium with respect to first medium for that color of light.

eq \o((,b) If we see an object by our two eyes we can only see a single object. Though each eye forms individual images on their own retinas but the brain combines the two images to make a single one. We can measure the distance accurately for having two eyes. So it is very. difficult to thread a needle keeping one eye closed. Apart from that, due to the relative position of our eyes with respect to the object we see the right portion of the object better with our right eye and the left portion better with our left eye. If we see an object by our two eyes the superimposition of two images will happen and we will be able to see the object clearly.

eq \o((,c) From the passage, we know the power of spectacles is + 5D. Let, focal length of lens is f
We know, p=  eq \f(1,f) or, f = ?
Here, p = power of lens = + 5D
( f = eq \f(1,5) m = 0.2 m

( Focal length of the lens used by 'x' in her spectacle is 0.2 m.
eq \o((,d) The effect of his eye is short sight or myopia. It is explained below :
Short Sight or Myopia : If anybody has this problem, he or she cannot see any distant object distinctly but can see anything of a near distance distinctly. Sometimes the distance of near point for such an eye is less than 25 cm. Therefore, if the near point of the eye is less than 25cm then that is also considered as short sight.
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Cause: This defect may be caused if the radius of the eye ball increases or if the focal length decreases for any reason and thereby increases the power of convergence of the eye lens.
Effects of such problem: In this case, rays of light coming from any object placed at large distance, after refraction through the eye lens converge to a point I in front of the retina. As a result, objects are not seen distinctly. For this kind of eye, the far point is not situated at infinity. Rather, it is a certain finite point F. For this reason, such type of eye cannot see object distinctly placed beyond F.

Effects of such problem: In this case, rays of light coming from any object placed at large distance, after refraction through the eye lens converge to a point I in front of the retina. As a result, objects are not seen distinctly. For this kind of eye, the far point is not situated at infinity. Rather, it is a certain finite point F. For this reason, such type of eye cannot see object distinctly placed beyond F.

eq \o((((((,Ques.(21)

[Mymensingh Girls' Cadet-2014]
a.
Define focal length.
1

b.
What do you mean by the refractive index of glass is 1.5?
2

c.
Calculate refractive index of above stem.
3

d.
Explain a natural incident when incident angle is greater than critical angle.
4

Answer to Ques. No. 21
eq \o((,a) The distance between the pole and the principal focus is called focal length.

eq \o((,b)
i.
Light enters from air to glass medium.


ii.
Refractive index is ( > 1. So it can be said that ray of light enters from rarer to denser medium and refracted ray moves towards the normal.


iii.
The ratio of sine of angle of incidence and sine of angle of refraction is 1.5.


iv.
velocity of light in air is 1.52 times greater than velocity of light in glass.

eq \o((,c) Let the refractive index of water with respect to air is a(w and the refractive index of air with respect to water in a(w.

Here, 

angle of incidence, i = 30(
angle of refraction, r = 90(
We know,

Refractive index a(w
= eq \f(sin i,sin r)

= eq \f(sin 30(,sin 90()

= 0.5

So, the refractive index is 0.5

eq \o((,d) The mirage in the desert is one of the example of a natural incident when incident angle is greater than critical angle. It is explained below :

Sometimes a thirsty traveler in desert sees the inverted image of a distant tree and thinks that there is water. When he comes closer to the tree he realizes his mistake that there is no water. This happens due to the total internal reflection of light. This very event is called mirage
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The sandy surface of desert is rapidly heated by the tremendous heat coming from the sun. So, the layers of air in contact with the sandy surface become hot. As a result the lower layers become hot and lighter but the upper layers are comparatively colder and denser. The ray of light coming from the tree enters continuously into rarer medium from denser medium. As a result the refracted ray continues to go away from the normal. In a certain moment the ray of light incidents on a layer at an angle which is greater than the critical angle and total internal reflection occurs. At that time the upside down image is seen and we call it mirage. The traveler didn't recognize this incident of light. He thought that there was a place containing water and it was reflected. The distance of this pond was same to the traveler at all time. It depends on the height of the eyes of the traveler from earth surface. This is mirage.

eq \o((((((,Ques.(22) A yellow light enter from glycerin to air making angle of incidence 400 . Refractive index of glycerin with respect to air is 1.6 and the velocity of light in air is 3 ×108 ms-1.
[Rangpur Cadet-2014]
a.
what is called optical Centre of lens? 
1

b.
‘Power of lens is 2.5 D’- What do you mean by this? 
2

c.
Calculate the velocity of light in glycerin. 
3

d.
Is it possible to form total internal reflection from the above stem? Explain your logic mathematically. 
4

Answer to Ques. No. 22
eq \o((,a) The point on the principal axis inside a lens through which if a ray of light is passed then due to refraction if the ray emerge from the other surface being parallel to the incident ray then it is called optical centre of lens,

eq \o((,b) By power of a lens is+ 2.5 D, we understand — 

(i)
The power of lens is positive, so it is a convex lens.
(ii)
Focal length of lens is tt meter or 0.4 meter or 40 cm.
eq \o((,c) We know,

a(g =  eq \f(velocity of light in air, velocity of light in glycerin) 
So, velocity of light in glycerin =  eq \f(velocity of light in air, (g)
Here a(g is refractive index of glycerin with respect to air. From the stem we get, g(a = 1.6 and velocity of light in air = 3 ( 108 ms-1.
Velocity of light in glycerin  =  eq \f(3 ( 108 ms-1,1.6) 

= 8.75 ( 107 ms-1
So, velocity of light in glycerin in 8.75 ( 107 ms-1.

eq \o((,d) From the stem we gel,

The angle of incidence, i = 40°
Refractive index of glycerin with respect to air a(g = 1.6
Angle of refraction, r = ?

We know, sin i sinr
or,  eq \f(sin i,sin r) = a(g 
or,  sin r =  eq \f(sin i, a(g)  =  eq \f(sin 40(,1.6)
or, r = sin (0.402)
(  r = 23.7°
So, the refraction angle is 23.7°.
We know the condition of total internal reflection are -
Conditions for total internal reflection:
(i)
The ray of light must incident from a denser medium at the surface of separation of a denser and a rarer medium.

(ii) The angle of incidence in the denser medium must be greater than the critical angle. But the incidence ray is 40° which is less than critical angle. So, total internal reflection can be achieved if the incidence reflection can be achieved if the incidence angle is increased.
eq \o((((((,Ques.(23) In the adjacent figure, LOL' is a lens and PQ is an object. 


[Comilla Cadet-2014]
a.
What is refractive index? 
1

b.
Why driving in a hilly road is very risky? 
2

c.
Find out the power of above lens. 
3

d.
Do you get the virtual and erect image of object then the above figure? Analyze it by ray diagram. 
4

Answer to Ques. No. 23
eq \o((,a) For a particular pair of transparent medium and particular colour of light when ray of light refracts from one medium to another, then if the angle of incidence i and the angle of refraction is r, then  eq \f(Sin i,sin r)  will be constant and it is called refractive index of the second medium with respect to the first medium for that colon of light. It is expressed by n.
eq \o((,b) Driving in a hilly road is very risky. Since, hilly roads are zigzag as well as there are too ups and downs. Sometimes, it becomes necessary to take turn by 90° for driving in a hilly road. While taking a turn, the driver has to take enough precautions. In a blind turn, the drivers coming from opposite directions cannot see themselves, besides they are not at all aware of what remains on the other side.

eq \o((,c) Here, focal length, f = 40 cm = 0.4 m
power of lens, P = ?

We know,

 eq \f(I,f)  =  eq \f(1,0.4) m = 2.5D

Here the lens is convex, so its power is positive. So the power of lens is + 2.5 D
eq \o((,d) If we place the object at principal focus, the magnified, real and virtual images can be created. Logical explanation :
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Let, LOL, is a convex lens. FOF' is its principal axis, O is its optical centre and F is its principal focus. An extended object PQ is placed perpendicularly on the principal axis in front of the lens. A ray of light PR coming from P parallel to the principal axis incidents at R and is refracted through the principal focus F along the path RFPi. Another ray PO from P passes through 'he optical centre O and is refracted along the path OQj. These refracted rays are perpendicular to each other.
They meet at infinity or if they are extended in
backward direction then it appears that they are coming from infinity.
position of image : at infinity. shape: extremely magnified. nature : Real and inverted or erect and virtual, o this lens can create magnified, real and virtual mages.

eq \o((((((,Ques.(24)

Figure : Image formation in convex Lens 


[Feni Girls' Cadet-2014]
a.
Define focal plane. 
1

b.
Why does light can be passed through optical fibre almost without any loss of energy. 
2

c.
Without changing the position of the object, draw the figure of the stem for concave lens and mention the changes. 
3

d.
Is it possible to get a virtual, erect and magnified image by using convex lens. By drawing ray diagram justify your answer. 
4

Answer to Ques. No. 24
eq \o((,a) The imaginary plane at the principal focus perpendicular to the principal axis is called focal plane of the lens.
eq \o((,b) Optical fibre is made of very long thin flexible but solid glass or plastic fibre.
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The refractive index of the material of fibre is 1.7. A layer is made on this fibre by a material of comparatively less refractive index (1.5). When light ray that incidents at a small angle enters through one end of the fibre, then successive total internal reflections of light take place on the wall of the fibre and finally it emerges through the other end. Light can be sent through the fibre almost without any loss of energy even if it is bent or coiled.
eq \o((,c) Figure is given below;
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The changes are given below :
(i)
In the case of convex lens focal length is positive, so its power is positive. But in concave lens focal length is negative. So, its power is negative too.

(ii) In the first case real images was created. In second case virtual images was created,

(iii) The image can be both diminished and magnified but in the case of 2nd lens image was diminished.
(iv) In the case of convex lens, p =  eq \f(1,f)  but in the case of concave lens, p = -  eq \f(1,f) 
eq \o((,d) See Comilla Cadet College, Answer to Question No. 5(d)

eq \o((((((,Ques.(25)

[Sylhet Cadet-2014]
a.
What is refraction of light?
1

b.
Discuss the difference of first and second figure.
2

c.
What are the refractive indices of glass and water from first and second figure?
3

d.
How can you relate third figure with first and second? Explain.
4

Answer to Ques. No. 25
eq \o((,a) When the ray of light travels obliquely from ont transparent medium to another, the bending of ray of light at the surface of separation of the two media is called the refraction of light.
eq \o((,b) In the figure are the medium is glass and in second figure medium is water. Both of the case incident ray has the angle of 60°. But refracted angle are 34.5° and 40.5° respectively for glass and water. So the refraction much in the case of water, Since the velocity of light differs from medium to medium, during the change of medium retractions takes place. When ray of light enters from a rarer medium lain to a denser medium the refracted ray bends toward the normal. When it enters from a denser medium to a rarer medium if goes away from the narway. So in figure (2) refraction is much than in figure (1).

eq \o((,c) We know, refractive index, ( =  eq \f(sin i, sin r) 
So, the refractive index of glass, ( =  eq \f(sin 60(, sin  34.5()  = 1.53

Here, i = 60( and r = 34.5( [from the stem]

From the stem in case of water


Angle of incidence, i = 60(

Angle of refraction, r = 40.5(
( The refractive index of water, (=  eq \f(sin 60(, sin  40.5()  = 1.33

So, the refractive index of glass and water are 1.53 and 1.33 respectively.

eq \o((,d) In the figure- 1 & 2. Two media, air and glass are shown. Coming from air medium following the path AB, light ray incidents at point B of the separation surface PQ of two media. If the light ray goes straight it will follow the path BC' but it changes its path and follows BC. This phenomenon of bending of ray of light is called refraction.
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Same things occurs in case of water. In the third figure
the fish is shown above its actual position. This due to
refraction of light.
Since the velocity of light differs from medium to medium, during the change of medium refraction takes place. When ray of light enters from a rarer medium (air) to a denser medium (water) the refracted ray bends towards the normal i.e. in this case i > r again when it enters from a denser medium to a rarer medium it goes away from the normal i.e. in this case r > i

The point O has raised at point O'. This happens because of refraction of light. The ray of light coming from O enters the rarer medium from denser medium. As a result the refracted ray goes away from the normal. If the refracted ray is extended backward it appears to come from O'. Here the point O' is the virtual image of the point 0. If we look directly at the point O it seems to be raised at point O' (fig : 3).
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eq \o((((((,Ques.(26) Cadet Tamim can be able to see the near object. But for few days he marked that he is not able to see the letters of the book clearly. He went to a doctor and doctor suggested him to use a spectacle of focal length 50cm to remedy the defect.
[Barisal Cadet-2014]
a.
What type of lens is in eye?
1

b.
How do you identify lens without touching it?
2

c.
What do you mean by near point and far point of an eye? Calculate the power of the lens given by the doctor.
3

d.
Describe with ray diagram, how the defect of the eye of the cadet can be remedied?
4

Answer to Ques. No. 26
eq \o((,a) The lens in the eye is a convex lens.
eq \o((,a) When we hold a finger in front and very near of a lens and then look from the other side if a virtual, erect and magnified image of the finger is found to be formed, the lens is a convex one. But if the image is virtual, erect and diminished, the lens is a concave one.
eq \o((,c) The nearest point at which eyes can see without any difficulty is called the distance of distinct vision. For any normal eye, this distance is nearly 25cm. So, the near point of a normal eye is 25 cm away from the eye. It is difficult for our eyes to see any object clearly that stays closer to this distance.
Again, the distance which is maximum from the eye to see an object is called the farthest distance of distinct vision. It is also called the far point of the eye. The far point of any normal eye is at infinity. This means that a normal eye can see up to a huge distance. If the power of the lens is P, then, We know,

	P 
= eq \f(I,()

= eq \f(I,(0.5) D

= 2 D
	From the stem,

( = focal length = ( 50 cm


= ( 0.5 m


So, the power of the lens given by the doctor is ( 2D.

eq \o((,d) The problem cadet Tamim is having may be caused if the this defect may be caused if the radius of the eye ball decreases or if the focal length increases for any reason and thereby decreases the power of convergence of the eye lens. In such a case, rays coming from the object placed at the near point of a normal eye, after refraction through the eye lens converge to a point I behind the retina.
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As a result, the image becomes blurred. The near point N of such an eye shifts away to O, which is more than 25 cm (the distance of the near point for a normal eye). Therefore such a defective eye can't see any object distinctly, which is placed nearer to O, Remedy : It is already said that such defect of eye arises due to decrease in the power of convergence of the eye lens. Therefore, to rectify the defect, the power of convergence of the eye lens should be increased. For this, convex lens of suitable focal length i.e. of suitable power should be used as aid lens or spectacles. We also know that only a convex lens can provide a virtual and erect image at a distance greater than that of the object. For this reason, a convex lens of suitable focal length or power is used in this case as aid lens or spectacles in front of the eye. The focal length of this lens should be such so that due to the refraction the virtual image of an object placed at normal near point N, is formed at the near point O of the defective eye.
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eq \o((((((,Ques.(27)
A ( Apparent position of the dot

B ( Real position of the dot

Neight of the glass slab = 1.5 cm

Refractive index of the slab with respect to air = 1.5 
a.
What sign applies to the power of a concave lens? 
1

b.
Why does refraction of light takes place? 
2

c.
Find out the value of the angle of incidence of the ray originating from point B. 
3

d.
The apparent position of the dot differs from the real position by a height of less than 1 cm. Examine the statement. 
4

Answer to the question no. 27
eq \o((,a) Negative sign applies to the power of a concave lens. 

eq \o((,b) Refraction of light takes place because of the entering of lighter from a denser to a rarer medium or from a rarer to a denser medium. More precisely, the angle of incidence is either greater or less than the angle of refraction but is never equal to that. Simbolically, i > r or i < r but i = r. This is why, bending of a ray of light (that is known as refrac tion) takes place. 
eq \o((,c) Given, ang (refractive index of glass with respect to air) = 1.5

( ang (refractive index of air with respect to glass) 

=  eq \f(1, ang)  =  eq \f(1,1.5) = 0.667

Now let us apply the formula, gna =  eq \f(sine i, sine r) 
Or, sine i = sine r × gna 


= sine60( × 0.667


=  eq \f(\r(3),2) × 0.667


=  eq \f(1.732,2) × 0.667


= 0.866 × 0.667


= 0.5776

So, i = sin(1(0.5776)


= 35.28(
The angle of incidence is 35.28(. 
eq \o((,d) To examine the statement, let us draw the figure as follows : 

Evidently, BE = 1.5 cm


(BCD = (CDE.

So, tan i =  eq \f(CE,BE) 
Or, CE = BE × tan i


= 1.5 × tan 35.28(

= 1.5 × 0.7075


= 1.06 cm/ 

Again, 


tan (CAE = tan60( =  eq \f(CE,AE) 

Or,  eq \r(3) =  eq \f(1.06 cm,AE) 

Or, AE =  eq \f(1.06,\r(3)) cm


=  eq \f(1.06,1.732) cm


= 0.61 cm

Now, AB = BE ( AE


= 1.5 cm ( 0.61 cm


= 0.89 cm

AB (0.89 cm) is the difference between the apparent and real positions of the dot. 

0.89 cm < 1 cm

The statement is based on reality. 

eq \o((((((,Ques.(28)
a.
What does refraction of light refer to? 
1

b.
The refractive index of glass with respect to water is 1.11. What does it mean? 
2

c.
What might have the man thought? Explain  the blunder in terms of physics. 
3

d.
Can the same phenomenon ever take place up above an object just in the opposite direction shown in the picture? Establish your view. 
4

Answer to the question no. 28
eq \o((,a) Refraction of light refrers to the bending of a ray of light at the surface of seperation of two media when the ray travels obliguely from a transparent medium to another. 

eq \o((,b) The value of the constant  eq \f(sin i,sin r) (i ( angle of incidence, r ( angle of refraction) for a ray passing from one medium to another is called the refractive index of the second medium with respect to the first mediums. In this way, “the refractive index of glass with respect to water is 1.11” means that the value of  eq \f(sin i,sin r) for a ray passing from water to glass is 1.11. 
eq \o((,c) The man might have thought that there is water at a certain distance where the tree is. Since it is a sandy ground or a desert, a man who does not know what a mirage is may think so. He thinks that the imverted image of the tree has formed in water. No doubt, in terms of physics, what he thinks is a blunder. 

This happens due to total internal reflection of light. This very event is called mirage. The sandy surface of desert is  rapidly heated by the tremendous heart coming from the sun. So, the layers of air in contact with the sandy surface become hot. As a result the lower layers become hot and lighter but  the upper layers are comparatively colder and denser. The ray of light coming from the tree enters continuously into rarer redium from denser medium. As a result the refracted ray continues to go away from the normal. In a certain moment the ray of light incidents on a layer at an angle which is greater than the critical angle and total internal reflections occurs. At that time the upside down image is seen and we call it mirage. 

eq \o((,d) Yes, the same phenomenon can take place even up above an object – just in the opposite direction shown in the picture. 

It takes place only when the relative density of air gets denser to rarer in the upward direction – exactly opposite to the condition applying to a desert. Such a phenomenon frequently takes place in the polar regions in case beams of light goes up obligruly from a ship. Consecutive refractions result in total internal reflection at a stage. When the rays fall on the eyes of a viewer, he sees an inverted image of the ship in the sky. 
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eq \o((((((,Ques.(29) Mr. ABC has got problem with his vision. Whenever he takes a book or a newspaper, he finds if difficult to read it. He goes to the doctor who prescribes him a + 1.25D lense for his left eye and a + 1.75D lens for his right eye. Mr. ABC is now free from the problem. 
a.
What form of quentify is the power of a lens?
1

b.
Why does the phenomenon called total internal reflection take place? 
2

c.
Draw a diagram in case of Mr. ABC’s right eye showing how he is now free from the problem.
3

d.
Which of Mr. ABC’s eyes has been worse? Support your answer with mathematical logic. 
4

Answer to the question no. 29
eq \o((,a) The power of a lens is a scaler quantity. 

eq \o((,b) The angle of refraction increases along with the increase of the angle of incidence. At the same time, the intensity of the reflected ray gets stronger and that of the refracted ray weaker. Finally at a certain critical angle of incidence (c), the angle of refraction becomes 90(. 

Since it is imposible to have an angle of refraction greater than 90(, it follows that for all angles the incident greater then the critical angle the incident light undergoes; i.e., the phenomenon known as total internal reflection takes place. 

eq \o((,c) 

IB is much larger than OA. It has been possible by means of using convex lens. Now Mr. ABC sees the letters in IB size and can read without undergoing any difficulty.

eq \o((,d) Mr. ABC’s right eye has been worse than his left eye on the ground that the doctor gives + 1.75D lens for his right eye while he gives +1.25 D lens for his left eye.

Let us scrutinize the fact in terms of focal length. 

In case of the left eye, fL =  eq \f(1,PL) =  eq \f(1,1.25) cm = 0.8 cm

In case of the right eye, fR =  eq \f(1,PR) =  eq \f(1,1.75) cm = 0.57 cm

The focal length of the eye-lens of Mr. ABC’s right eye has been smaller than that of his left eye by 0.23 cm  (= 0.8 cm ( 0.57 cm), as per the prescription given by the doctor. 

eq \o((((((,Ques.(30)
a.
What is AB ray called? 
1

b.
In what way is refraction different from reflection? 
2

c.
Find out the value of the angle of incidence if the refractive index of quartz is 1.5438. 
3

d.
Scrutinize the condition for zero refraction of the ray AB. 
4

Answer to the question no. 30
eq \o((,a) AB ray is called the incident ray. 

eq \o((,b) Lihgt travels is straight line with same velocity in a homogenous transparent medium. But when light tgravelling through the first medium falls on the surface of a second medium, a portion of light retruns back to the first medium from the surface of seperation of two medium. This phenomenon is known as reflection of light. A ray of light does not get bent in case of  reflection. On  the other hand, refraction of light refers to the bending of a ray of light at the surface of speration of two media when the ray travels obliquly from a transparent medium to another.
eq \o((,c) The fiqure and the question jointly stat that r = 13(
n = 1.5438

i = ? 

We know, n =  eq \f(sin i, sin r) 

or, 1.5438 =  eq \f(sin i, sin 13() 

or, sin i = sin 13( × 1.5438


or, sine i = 0.3473


or, i = sin(1(0.3473)

( i = 20.32(
The value of the angle of incidence is 20.32(. 

eq \o((,d) Zero refraction refers to the incident of a ray perpendicular to the surface of seperation of two media. In case of any magnitude of refraction, 

n =  eq \f(sin i, sin r) ; i.e, sin i = n × sin r. 

It is beyond doubt that a perpendicular ray incident means i = 0 as well as r = 0. It simply reveals that the ray will not at all bend if the incident takes place not obliguely but perpendicularly on the surface of sepeartion. We see, the ray has created 20.32( angle with the normal. In case the glass slab is moved at an angle of 20.32( anticlockwise, the ray incident will merge with the normal that will ensure a zero refraction. 
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eq \o((((((,Ques.(31) Mr. ABC is very sad that he cannot hunt a single fish. As soon as he sees a fish in water, he throws his spear. But the spear passes by the fish each time. 

a.
On what part of Mr. ABC’s eye is the image of the fish formed? 
1

b.
How can you understand that Mr. ABC is not a professional fish hunter?
2

c.
Draw a diagram showing the real position of the fish and also the position where Mr. ABC sees it. 
3

d.
In case the spear makes 30( with the normal, the angle of refraction is 22.05(. Verify the statement. 
4

Answer to the question no. 31
eq \o((,a) The image of the fish is formed on the retina of Mr. ABC’s eye. 

eq \o((,b) Had Mr. ABC been a professional fish-hunter, he would have known the real position of the fish; he might have mistaken once or twice but it is not that he would failed each time. He threw his spear such time aiming at the apparent position of the fish. Such a blunder is not likely to be donw by a professional fish-hunter. 

 Super tips: For Application and Higher Order Thinking (
eq \o((,c) 

Now describe the figure. 

eq \o((,d) Apply the formula, n =  eq \f(sin i, sin r) 
(Remember, anw = 1.333)

eq \o((((((,Ques.(32)
a.
What is the line NON( called?
1

b.
How can you represent t he critical angle in the figure? 
2

c.
Draw a figure to show the paradox we experience in our real life as a consequence of the ray CO. 
3

d.
Prove  that anb : bna = 19 : 21 in case the absolute refractive index of media ‘a’ and ‘b’ are 1.52 and 1.44 respectively. 
4

Answer to the question no. 32
eq \o((,a) The line NON( is called the normal. 

eq \o((,b) (BON( is the critical angle in the figure. It is known to us that critical angle is that magnitude of the angle of incidence for which the angle of refraction measures 90(. In case of the figure, the angle of refraction is B(ON( (=90() as the ray incident BO gets bent along OB(. Precisely speaking, (BON gives rise to r measuring 90( ((B(ON(). 

 Super tips: For Application and Higher Order Thinking(
eq \o((,c) Ray incident CO results in a total internal reflection along OC(, the inversion of OA(.


 Now describe the figure in brief in terms of mirage. 

eq \o((,d) Find anb  eq \b\bc\((= \f(nb,na)) and bna  eq \b\bc\((= \f(na,nb))  and show the ratio. 


[image: image32.wmf] 

For More Creative Questions and Answers type the following address on the 

browser's address bar  

panjeree.com/e09/phyq09.pdf

 



[image: image33.wmf] 

You can get common the knowledge and comprehensive type

 

        

questions in exam. So read these questions again and again.

 

 

Knowledge and Comprehensive 

type Questions and Answers

 

 




[image: image34.wmf] 

Knowledge Based Question

-

Answers

 


Ques-1. What form of ophthalmological disorder is myopia? 

Ans: Myopia is the ophthalmogolical disorder of seeing distant objects distinetly. 

Ques-2. What problem does a person suffering from hypermetropia face? 

Ans: A person suffering from hypermetropia faces the problem of seeing an object at a distance of around 25 cm distinctly. 

Ques-3. What is the remedy to myopia? 

Ans: Lowering the range of convergenee of light by using concave lens is the remedy to myopia. 

Ques-4. What is the remedy to hypermetropia? 

Ans: Raising the range of convergence of light by using convex is the  remedy to hypermetropia. 

Ques-5. In What shape is light energy transitted to the brain? 

Ans: Light energy is transitted as electrical impulses via the optic nerves to the brain. 

Ques-6. What  does the iris look like? 

Ans: The iris looks like a hole. 

Ques-7. What is a lens? 

Ans: A lens is a transparent refractive medium having two spherical surfaces. 

Ques-8. What happens to the beam of rays entering a concave lens? 

Ans: The beam of rays entering a concave lens gets diverged.

Ques-9. What happens to the beam of rays entering a convex lens? 

Ans: The beam of rays entering a convex lens gets converged.

Ques-10. What does the focal length of a lens refer to? 

Ans: The focal length of a lens refers to the distance between the optical centre and the principal focus. 

Ques-11. What does the focal plane of a lens refer to? 

Ans: The focal plane of  a lens refers to the imaginary plane at the principal focus perpendicular to the principal axis. 

Ques-12. What does the power of a lens refer to? 

Ans: The power of a lens refers to the capacity of the lens of either convergence (in case of a comvex lens) or divergence (in case of a concave lens) 

Ques-13. What is optical fiber made up of? 

Ans: Optical fiber is made up of thin, flexible and solid glass or plastic. 

Ques-14. What nerves reach the brain from the retina? 

Ans: The nerves called rods and cones, commonly known as the optic nerves reach the brain form the retina.
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Comprehension Based Questions

-

Answers

 


Ques-1. How does our eyes, in terms of mirage deceive us?

Ans: A mirage is a burning example of the fact that our eyes often decrive us. It is frequent that we see  the inverted image of a date tree in a desert at a certain distance and think  that there is water at that place where there is not a single drop of water in fact. Such an inverted image (formed mainly because of the opposite variation in the density of air) is known as a mirage. That a ray of light from near-ground level curves in the opposite direction is coused by the opposite variation of the density of air. 

Ques-2. How does total internal reflection relate to the critical angle in case of diamond? 

Ans: In case of diamond, the critical angle measures 24( which means that the refracted ray passes along the surface of separation of the two media if  the ray incident creates 24( angle with the normal. It simply means that the angle of refraction measures 90(. If the ray incident creates an angle greater than 24( with the normal, the ray will undergo a total internal reflection since the angle of refraction cannot measure more than 90 anyway. 

Ques-3. On what ground is the focal length of a convex lens is positive and that of a concave lens is negative? 

Ans: Rays of light incident in a direction parallel to the principal axis, after refraction pass through the principal focus and gets converged in case of a convex nes; this is why the focal length of a convex lens is positive. On the contrary, rays of light incident in a direction parallel to the principal  axis, after refraction, appear to diverge from the princiapl foucs in case of a concave lens; this is why the focal length of a concave lens is negative. 

Ques-4. How does an eye-lens differ from a glass lens? 

Ans: The same curvature applies  to either surface of a glass lens but the curvature of the inner suface of an eye-lens is a little higher than that of the forntal surface. Constant focal length applies to a glass lens while the focal length of an eye lens is variable. In this way an eye lens differs from a glass lens. 

Ques-5. What do you mean by the accomodation of eyes?

Ans: The accomodation of eyes refers to the adjustment of focal length of either eye. The accomodation power of  the eyes means the capaicty of the eyes to change their focal length to see objects at any distance. This optical process is known as the accomodation of eyes. 
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Have you thought of the questions while reading the chapter? 

 

      

If not, look at the question

s

 below and find out the answers.

 

Super Tips at a glance

 


1.
State your practical experience how our eyes often deceive us. 
2.
The higher the refractive index, the more the ray incident bends toward the normal. Examine the statement. 
3.
Find out the magintude of the angle of incidence in case the angle of refraction is 13( and the refractive index is 1.54. 
4.
Find out the power of a concave lens having a focal length of 0.35 m. 
5.
The knowledge of refraction as well as total internal reflection serves our healthcare purposes to a great extent. Highlight the statement. 

	
	Formula
	Information
	Unit

	1.
	anb =  eq \f(sin i,sin r)
	i = angle of incidence 

r = angle of refraction 
	i = r = degree

	
	Formula
	Information
	Unit

	2.
	a(b =  eq \f(1,b(a)
	a(b = refractive index of medium 'b' with respect to medium 'a'

a(b = refractive index of medium 'a' with respect to medium 'b'
	

	3.
	onb =  eq \f(Co,Cb)
	Co = velocity of light in vacuum

Cb = b  = velocity of light in medium 'b'

onb = b = absolute refractive index of medium 'b' 
	Co = Cb = ms(1

onb = no; unit applies

	4.
	onw =  eq \f(Co,Cw)
n =  eq \f(1,sin  (c)
	Co = velocity of light in vacuum 

onw = refractive index of water 

(c = critical angle 
	Co = ms(1
(c = degree 

onw = no unit applies

	5.
	P =  eq \f(1,f) 
	f = focal length of the lens power

P = power of the lens 
	f = m

P = Dioptre



Problem-1. Find out the velocity of light in water if it is 3 × 108ms(1 in vacuum. 

Solution: Given, velocity of light in vacuum, 

Co = 3 × 108ms(1.

Velocity of light in water, Cw = ? 

We know, refractive index of water, onw = 1.33

Let us apply the formula,


onw =  eq \f(Co,Cw) 

Or,  Cw =  eq \f(Co, onw) 

=  eq \f(3 × 108ms(1,1.33) = 2.26 × 108ms(1
Velocity of light in water is 2.26 × 108ms(1.

Problem-2. The refractive index of glass with respect to glycerin is 1.09./ Determine the velocity of light in glass if light travels in glycerin at a velocity of 2.04 × 108ms(1.

Solution: Given, the refractive index of glass with respect to glycerin, glng = 1.09.

Velocity of light in glycerin, Cgl = 2.04 × 108ms(1
Velocity of light in glass, Cg = ? 

Let us apply the formula, glng =  eq \f(Cgl,Cg) 

or, Cg =  eq \f(Cgl, glng) 

=  eq \f(2.04 × 108ms(1,1.09) 

= 1.87 × 108ms(1
The velocity of light in glass is 1.87 × 108ms(1.
Problem-3. Find out the refractive index of medium B with respect to medium A if light travels in A and B at velocities 2.04 × 108ms(1 and 1.87 × 108ms(1 respectively. 

Solution: Given, 

Velocity of light in A, CA = 2.04 × 108ms(1
Velocity of light in B, CB = 1.87 × 108ms(1
refractive index of B with respect to A, AnB = ? 

Let us apply the formula, AnB =  eq \f(CA,CB) 

=  eq \f(2.04 × 108ms(1,1.87 × 108ms(1) 

=  eq \f(2.04,1.87)  = 1.09

The refractive index of B with respect to A is 1.09. 
Problem-4. A ray of light enters a liquid from air creating an angle of incidence measuring 30( and that of refraction measuring 19(. What is the refractive index of air with respect to the liquid?

Solution: Given,

angle of incidence, i = 30(
angle of refraction, r = 19(
refractive index of air with respect to the liquid lna = ?

Since light enters water from air, we first need to determine the refractive index of the liquid with respect to air, anl.

Let us apply the formula, n =  eq \f(sin i, sin r) 
So, anl =  eq \f(sin 30(, sin 19() 

=  eq \f(0.5,0.325) = 1.538

Consequently, (na =  eq \f(l, anl) 

=  eq \f(1,1.538) 

= 0.65

The refractive index of air with respect to the liquid is 0.65.

Problem-5. What is the refractive index of a medium if the critical angle of the medium with respect to air measures 30(? 

Solution: Given, the critical angle of the medium with respect to air, (c = 30(.

refractive index of the medium, ( = ? 

Let as apply the formula, ( =  eq \f(1,sin (c) 

=  eq \f(1,sin 30() 

=  eq \f(1,0.5) 

= 2

The refractive index of the medium is 2. 


(
The image seen from the rarer medium that comes from the object kept in the denser medium appears to be raised a bit upward due to refraction of light.  
(
A ray refracted from the denser medium to the rarer medium bend away from the normal. 
(
A ray refracted from the rarer medium to the lenser medium bend toward the noraml. 
(
Critical angel is that magnitude of the angle of uncidence for which the angle of refraction measures 90(. 
(
In case the angle of incidence in denser medium is further increased (i > (c), the incident ray of light will get totally reflected in the denser medium. 
(
Rays of light incident in a direction through the optical centre of a lens get refracted along the same straight line without any deviation.
(
Rays of light incident in a direction parallel to the principal axis, after refraction, pass through the principal focus in case of a convex lens and appear to diverge from the principal focus in case of a concave lens. 
(
A ray of light incidents through the principal focus in case of a convex lens and gets directed toward the principal foucs in case of a concave lens and stays parallel to the principal axis after refraction. 
(
Laws of refraction of light : 

(i)
The First Law : The incident ray, the normal drawn at the point of incidence on the surface of the point of incidenced on the surface of separation and the refracted ray lie on the same plane. 

(ii)
The Second Law (Snell’s law) : The ratio of the sine of the angle of incidence to the sine of the angle of refraction is a constant for a given pair of media. 


Symbolically,  eq \f(sin i, sin r) = constant. 
(
The value of the constant  eq \f(sin i, sin r) for a ray passing from one medium to another is called the refractive index of the second medium with respect to the first medium. 

(
The angle of refraction increases along with the increase of the angle of incidence. At the same time, the intensity of the reflected ray gets stronger and that of the refracted ray weaker. Finally, at a certain critical angle of incidence (c), the angle of refraction becomes 90(. 

(
Since it is imposible to have an angle of refraction greater than 90(, it follows that for all anges of incidence greater than the critical angle the incident light undergoes; this phenomenon is known as total internal reflection. 

(
A mirage takes place because of the opposite variation in density of air; a ray of light from near ground level curves in the opposite direction. Thus ‘object’s like a polar bear or a land feature appear to be upside down in the sky. 

(
Application of total internal reflection of light is found in optical fiber. 

(
Light can travel through the length of the fiber emerging from the other end without any loss of intensity. 

(
Surgons use potical fiber which looks like a flexible tube to view the intarnal organs of the patients without surgery. Endoscopy and colonscopy are two examples of such non-surgical viewing. 

(
Spectacular fountains are created by placing a colorful light bulb in a position so that the light will be totally reflected internally in jet of water.

(
A single optical fiber is enough for the transmission of around 2000 telephone singals. Information and communication technology depends on the use of optical fibers to a vast extent. 

(
Convex lenses are converging lenses. A convex lens is one which is thicker in the middle than at either edge. 

(
Concave lenses are diverging lenses. A cancave lens is one which is thicker at either edge than in the middle. 
(
The centre of either surface of a lens is called the centre of curvature of the respective surface. 
(
The straight line passing through the respective centres of of curvature of both the surfaces of a lens is called  the principal axis of the lens. 
(
The point on the principal axis inside a lens through a ray passes is called the optical centre of the lens. 
(
The focal length of a lens is the distance between the centre of curvature and the principal focus. 

(
The principal focus of a lens is that point on the principal axis to which all rays parallel and close to the axis converge, or from which all rays paralled and close to the axis diverge (after passing through the lens). 
(
The focal plane of a lens refers to the imaginary plane at the principal focus perpendicular to the principal axis.
(
If the image of an object placed before our eyes is reflected on the retain, there is a sensation of vision in the brain. 

(
The capacity of eyes to change their focal length to see objects of any distance is called the accomodation power of the eyes. The process is called accomodation of eyes. 
(
The near point and the far point of a normal eye are 25 cm and infinity respectively. 
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Suggestion         Essay-Type Creative Questions    
	Question types
	Question Number

	Knowledge-Based
	Practice part 2, 4 and SURE 12 part 1, 2, 3, 4, 8, 12, 14

	Comprehension-Based
	Practice part 2, 4, 5 and SURE 12 part 1, 4, 5

	Application-Based
	1.
Find out the power of a convex lens having a focal length of 55.55 cm.   
2.
Find out the focal length of a concave lens having a power of 0.65 D.   

3.
Suppose, a ray creates an angle of refraction measuring 18(. Determine the magnitude of the angle of incidence if the refractive index is 1.53.
4.
Suppose, your are walking along a long and wide pitch-carpeted road like Manik Mia Avenue at  noon in a hot summer day and you see a watery spot before you at a distance of about 200m. How would you take the situation up?   

5.
Show mathematically how a critical angle depends ont he colour of the ray incident.    

	Higher Order-Based
	1.
Optical fiber is used in making impossible things possible. Highlight the statment.   
2.
Can a camera claimed to be an electronic eye? Establish your answer.   

3.
An expert driver may cause a massive accident if his spectacles have been made by an apprentice optician. Evaluate the statement.   

4.


Is the lens able to form a real and magnified image? Show argument in favour of your answer.   
5.



Represent a comparative study of A and B in terms of image formation.   
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Chapter Nine





Convex lens is also called converging lens on the ground that a beam of paralled rays passing through a convex lens meet together at a certain point.
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Necessary Equations  (


Get all the equations (formula) by heart in order that you can solve the relevant mathematical problems as well as other creative questions.  











Important Mathematical Problems with Solution (  


The practice of this part will enhance your skill in solving Application-Based and also Higher Order-Based Questions.
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In this part important information of the chpater, at which it is needed to cast a look before exam or you must remember, such subject matters have been mentioned here at a glance. So that you can keep the important information in mind easily; specially you can make you self-confident revising these in a quick view.





Suggestion: Highway Ensuring a Brilliant Result


It is not that you will find all the questions common but the practice of these questions will guide you in solving different and difficult question patterns.
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Classworks promote higher thinking and to-the-point answering. 



          Practise the questions attentively.
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        questions in exam. So read these questions again and again.
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Answer these questions yourself. See the Super Tips



          which will help you to answer the questions easily.
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For More Creative Questions and Answers type the following address on the browser's address bar  panjeree.com/e09/phyq09.pdf
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Have you thought of the questions while reading the chapter? 



      If not, look at the questions below and find out the answers.
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Textual Creative Essay type Questions with Answers







The practice of these questions will guide you in writing about 



    different questions corresponding to the topics in this chapter.
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Pay your earnest attention to the topic-related information for 



          making your concept clear
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 Read all the relevant information attentively. It will enhance your



          ability in answering similar but more important questions. 
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Board Exam questions are very important for the exam preparation. 



         So practice these questions again and again properly.
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Board Exam questions are very important for the exam preparation. 
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Practice this part very well. Try to answer the questions all by yourself first. Read the answer and make sure your answer has 



          been resembling with it.







Additional Creative Questions 



with Answers












_1510590092.doc
[image: image1.wmf]

To appear at the exam. on mobile use POLE Apps for Multiple Choice Questions.
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