P.9

Chapter 11

Light

Practice 11.1 (p. 84)

1
C

2
In the visible spectrum, red light has the longest wavelength and violet has the shortest.

3
In EM spectrum, radio waves have the longest wavelength and gamma rays have the shortest.

4
The wavelengths of red and violet lights are 700 nm and 400 nm respectively.


By v = f(,


red light: f = 
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violet light: f = 
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The frequencies of red and violet lights are 4.29 ( 1014 Hz and 7.5 ( 1014 Hz respectively.

5
The ascending order of the frequencies of the waves:


Radio waves < microwaves < infra-red radiations < gamma rays

Practice 11.2
(p. 87)

1
(a)
Divergent


(b)
Parallel

2
 If we plan to use a 1-mm wide vibrating bar to produce narrow straight water waves, the waves produced are actually circular.


If we plan to let straight water waves passing a 1-mm wide slit to achieve the aim, the water waves passing the slit would diffract and become circular.


Therefore, we cannot produce very narrow plane water waves.

3
It is because the wavelength of UV radiation is very small and it rarely bends around corners in daily life situations. Therefore, we may ignore the effects of diffraction and think of UV radiation as straight lines or rays.

Practice 11.3 (p. 95)

1
D

2
B

3
C

4
C

5
Since the photograph is taken at right angles to the mirror, the flash of light would be reflected back to the camera by the mirror and bright light is shown on the photograph. 


If the photograph is taken at an angle to the mirror surface, much less light will be reflected back to the camera and the photograph will be much better.

6
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7
(a) & (b)
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8
The shiny surface produces regular reflection of the light from the lamp and makes the print difficult to read. 

9
Let the man stand at distance d from the mirror initially. Then his image is at distance 2d from the man.


If the mirror moves at 2 m s(1 towards the man, the distance between the man and the mirror, and hence the distance between the image and the mirror, is (d ( 2) m after 1 s. Therefore, the distance between the man and his image decreases to (2d ( 4) m after 1 s and the image moves at 4 m s(1.

Practice 11.4 (p. 103)

1
C


By Snell’s law, 



nair ( sin (air = nX ( sin (X

(
1 ( sin 60( = nX ( sin (90( – 55()


(
nX = 1.51

2
A

3
(a)


	Medium
	Refractive index
	Angle of incidence
	Angle of refraction

	Water
	1.33
	50(
	35.2(

	Glass
	1.50
	50.0(
	30.7(

	Diamond
	2.41
	50.0(
	18.5(



(b)
If the refractive index increases, the refracted ray would bend more towards the normal.

4
Refractive index of alcohol = 1.36


The angle of incidence = 90( ( 35( = 55(

By Snell’s law, 



nair ( sin (air = nalcohol ( sin (alcohol


( 
 1 ( sin 55( = 1.36 ( sin (alcohol

(
 (alcohol = 37.0(

The angle of refraction is 37.0(.

5
When a light ray enters glass from air, it has no bending only if it enters glass along the normal, i.e. if its angle of incidence is 0(.

6
When we see a fish above water surface, the apparent depth of the fish is less than its real depth. Therefore, the Indian should aim his spear at a point below where the fish appears to him.

7
When light rays from the girl enter water, they bend towards the normal. The extended rays of the refracted rays cross at a point behind the girl. Therefore, to the fish, the girl appears to be smaller and further away from it. 

8
(a)
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(b)
The stars appear to be higher.

Practice 11.5 (p. 112)

1
B
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(3)
The critical angle C of medium B = 42(


( refractive index n of medium B = (sin 42()(1 = 1.49



The angle of incidence ( = 50(


By Snell's law,




n = 
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( = ( (alternate angles) and 



( < critical angle C of medium B.



Therefore, total internal reflection would not occur at the other boundary of medium B and A.

2
D

3
D


The critical angle of the block = 90( ( 30( = 60(

Refractive index = 
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4
(a)
Take the refractive index of the glass block be 1.5.



By Snell’s law, 




nglass = 
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Since angle ( > critical angle of glass (41.8(), total internal reflection occurs at side BC and ( =( = 54.7(. 


On side CD, the angle of incidence = 90( ( 54.7( = 35.3(.



By Snell’s law, 




nglass ( sin (glass = nair ( sin (air


(
( = sin(1
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Angles (, (, ( and ( are 35.3(, 54.7(, 54.7( and 60.1( respectively.


(b)
The angle of emergence of the ray is equal to the angle of incidence.

Practice 11.6 (p. 127)

1
C

2
D

3
D

4
D

5
A convex lens is referred as a converging lens because light rays converge on passing through it. A concave lens is referred as a diverging lens because rays diverge on passing through it.

6
(a)
The ray diagram is wrong. The upper ray should bend away from the principal axis for a concave lens.
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(b)
The ray diagram is wrong. The ray passing through the optical centre should not change direction.
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(c)
The ray diagram is correct.


(d)
The ray diagram is wrong. The image should be formed at infinity as the object is placed at the focus.
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7
A short-focus convex lens has a greater magnifying power.



[image: image21.jpg]



8
Although the dust on the lens would not affect the formation of image, it blocks some light from passing through the lens and hence affects the brightness of the image formed on the film. Therefore, the dust on the lens should be cleaned.

Revision exercise 11

Multiple-choice (p. 132)

Section A

1
A

2
D

3
A

4
A


(1)
By the laws of reflection, i = r1.


(2)
By the laws of refraction, nglass = 
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(3)
Since i ( r2, r1 ( r2.

5
D

6
E

7
D

Section B

8
D


By the reversibility of light, after interchanging the ray box and the screen, the image will be formed at the new position of the screen.


Since the object is now closer to the lens, more light rays from the object will pass through the lens and converge at the image. Therefore the image will be brighter. 

9
E

10
D

11
D

Conventional (p. 133)

Section A

1
(a)
P
(1A)


(b)
S
(1A)

(c)
They have the same speed in a vacuum.
(1A)


(d)
3 ( 108 m s(1
(1A)


(e)
P is infra-red radiation.
(1A)



S is ultra-violet radiation.
(1A)

2
(a)




[image: image25.jpg]2m

3m:

3m

picture!

e







As shown in the figure above, (OAB and (OEF are similar triangle (A.A.A.). By proportion, 
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( AB = 1 m
(1A)



In the figure, BH = 1 m.
(1A)



The mirror should be 1 m wide and it should be put at 1 m to the left of H as shown in the figure above.



Correct method to solve this problem.
(1M)


(b)
The results in (a) do not change even the room is wider.
(1A)

3
(a)
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(b)
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(c)
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(d)
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(e)
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(f) 
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4
(a)




When object O is raised above the principal axis to O', the image I would move below the principal axis to I' and remain on the same vertical plane.



Since (CO'O and (CI'I are similar triangle (A.A.A.),
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 I'I = 2.5 cm


(b)
The image would move closer to the lens and become smaller.

5
H.W. 

6
H.W.
Section B

7
H.W.
8
H.W.

9
(a)
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Correct match.
(1A)


(b)
Ultraviolet, ultraviolet
(2A)



Gamma rays
(1A)



Infra-red
(1A)


(c)
(i)
Infra-red
(1A)



(ii)
When the electromagnetic (EM) wave hits the optical fibre, total internal reflection occurs if the angle of incidence of the wave is greater than the critical angle C of the fibre, where sin C = n(1 and n is the refractive index of the fibre. 
(1A)
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Since optical fibres have very high n, the angle of incidence of the EM wave would be greater than the angle C at most of the time. 
(1A)




Hence, the wave is reflected internally along the fibre and signals are transmitted from one place to the other.
(1A)

Physics in articles (p. 137)

H.W.
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