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1 (a) Aray of red light passes through a rectangular glass block, as shown in Fig. 6.1.

A

| glass block

Fig. 6.1
(i) What name describes what happens to the ray of light at B?

(i) On Fig. 6.1, the emergent ray is not drawn at the correct angle 6 to the normal.

State the correct value of the angle 6.
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(b) A ray of blue light is directed into a glass prism, as shown in Fig. 6.2.

screen

glass prism

Fig. 6.2
(i) Using your ruler, draw a possible path for the blue light, until it reaches the screen.
(i) The ray of blue light is replaced by a ray of red light.

On Fig. 6.2, mark an X to show where the red light might hit the screen.
[3]

[Total: 5]

Refraction and total internal reflection {  Click for more variations
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2 (a) Fig. 8.1 shows an incomplete ray diagram of a converging lens forming an image of the

object, O.
0] TA)
:
|
|
|
:
|
X : Y
|
|
|
|
|
|
:
lens
Fig. 8.1
(i) State the term given to the line XY.
..................................................................................................................................... 1]
(ii) On Fig. 8.1, indicate the position of one principal focus of the lens. Label the principal
focus, F. [1]
(b) (i) On Fig. 8.1, draw a ray of light from the top of the object that passes through the lens to
form the image. Use a ruler. [2]
(ii) On Fig. 8.1, draw the image formed by the lens. Label the image 1. [1]
(iii) Choose words from the box that describe the image formed by the lens in Fig. 8.1.
diminished enlarged horizontal inverted same size upright
Draw a ring around each correct word. 2]

[Total: 7]
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3 (a) Astudent shines a ray of red light towards a large glass prism, as shown in Fig. 5.1.
The angles of the prism are 45°, 90° and 45°.
The critical angle for the glass is 42°.

45°
ray of []
red light
glass prism
45° :
air
Fig. 5.1
On Fig. 5.1:

(i) continue the path of the ray in the glass prism to a boundary between glass and air  [1]

(ii) draw and label the normal at the point your ray hits the boundary between glass and air

(1]
(iii) continue your ray until it emerges into the air. [2]
(b) The spectrum of visible light is made up of seven colours.

Fig. 5.2 shows a partially completed spectrum for visible light.

red yellow green indigo violet
-

Fig. 5.2
(i) On Fig. 5.2, write the names of the missing colours. [2]

(i) State the property of visible light that increases in the direction of the arrow in Fig. 5.2.

[Total: 7]

Dispersion and colour &  Click for more variations
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4 A student directs a ray of light towards a plane mirror, as shown in Fig. 8.1.

(@) (i) Name the line labelled X.
(ii) When angle ais 45°, angle b is also 45°.

Angle a is changed to 20°.

ray of
light

I
!
!
!
:

e

plane
mirror

i,

X

Fig. 8.1

What is the new value of angle b? Tick one box.

20°

stemexambuilder.com

25°

45°

Page 6 of 17

65°

80°

[1]



(b) The student now makes the ray of light from Fig. 8.1 pass into a glass block, as shown in
Fig. 8.2.

plane
mirror

glass

Fig. 8.2

Complete the table, using the labels from Fig. 8.2. The first label is done for you.

description label

an angle of incidence a

an angle of refraction

an internally reflected angle

a critical angle

a refracted ray

[4]
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(c) The student uses a converging lens to produce an image of an object. Fig. 8.3 shows the

arrangement.
E key:
' F = principal focus
O = object
O

Fig. 8.3
On Fig. 8.3, using a ruler, carefully draw two rays from the object O to locate the position of
the image. Use an arrow to represent the image. [3]
[Total: 9]

Lenses and ray diagrams {m  Click for more variations
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5 Fig. 7.1 shows red light travelling from air into a prism made of diamond. The path of the red light
is incomplete.

Al
! L
X Y
407\ 2 .
ray of
red light
diamond

Fig. 7.1 (not to scale)
(@) The refractive index of diamond is 2.42.

Calculate angle x.

(c) The angle y is greater than the critical angle of diamond.
On Fig. 7.1, draw the path of the red light through and out of the prism after point A. [2]

[Total: 7]
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6 (a) State whatis meant by total internal reflection.

............................................................................................................................................. [2]
(b) Fig. 7.1 shows a ray of light from a light source in a tank containing a liquid.
tank —|
X
liquid —— _— ray of light
light source
Fig. 7.1
The ray of light strikes the surface of the liquid at an angle x.
(i) The refractive index of the liquid is 1.5.
Calculate the largest value of x for which total internal reflection can occur.
X S e [3]
(ii) The speed of light in air is 3.0 x 108m/s.
Calculate the speed of light in the liquid.
SPEEA = e [2]
[Total: 7]

Refraction and total internal reflection {  Click for more variations

stemexambuilder.com Page 10 of 17


https://stemexambuilder.com/app?subject=0625&topic=ch12-02&from=pdf
https://stemexambuilder.com/app?subject=0625&topic=ch12-02&from=pdf

7 Fig. 6.1 is a full-scale diagram of a lens and an object O.

(@) The focal length of the lens is 3.5cm.
On Fig. 6.1, mark and label with the letter F the positions of the two principal focuses. [

(b) On Fig. 6.1, draw three rays to locate the image. Draw an arrow to represent the image and
label the image 1. [3]

(c) State three properties of the image I.

(d) A student incorrectly states that this lens is being used as a magnifying glass.

(i) State how the image produced by a magnifying glass is different from the image I.

(ii) The student moves the object O to a position P so that the lens shown in Fig. 6.1 acts as
a magnifying glass.

On Fig. 6.1, mark a possible position for P. 1

[Total: 8]
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8 Fig. 6.1 shows part of an optical fibre used in high-speed broadband communication.

ray of |Ight \—/_\

optical fibre

Fig. 6.1

(a) State two advantages of using optical fibres in high-speed data transmission compared to
electrical signals sent on copper wires.

............................................................................................................................................. [2]
(b) (i) The optical fibre is made of glass with a refractive index of 1.4.
Calculate the critical angle c.
C T e [3]
(i) State the meaning of critical angle.
..................................................................................................................................... [1]

(iii) On Fig. 6.1, label the angle of incidence of the ray of light as it hits the wall of the glass
fibre. Draw the continuation of the ray until it leaves the glass fibre. [2]

[Total: 8]
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9 (a) Fig. 6.1 shows a converging lens and an object OX. The focuses of the lens are labelled F.

X
F F
@) . ,
principal axis
Fig. 6.1
(i) OnFig. 6.1, carefully draw two rays from X which locate the image of the object. Draw the
image and label it IY.
Measure the distance from IY along the principal axis to the centre line of the lens.
distanCe = ...
[4]
(i) State two reasons why the image IY is virtual.
L oo e ettt e et e e e e e oo aeeeeeeeeeeeeaeeaeee—eeeeeeeaeeeaateeeeeeeeeeaaaataeteeeeeeeaaaann——aeaaaeeeeaaanrrees
2 ettt e oo eeeeeeeeeeeeaaaeeeeeeeeeeeeeaaattteeteeeeeaaanaeeeeeeeeeeeaannnneeteeeeeaaaannraeeeeaenn
(2]
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(b) Fig. 6.2 shows a ray of green light passing into, through and out of a glass prism.

\ 4

Fig. 6.2
A ray of blue light is incident on the prism on the same path as the incident ray of green light.
On Fig. 6.2, draw the path of the blue light through and out of the prism. [3]

[Total: 9]
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10 A student investigates the reflection of light by a plane mirror.
The student’s ray-trace is shown full-size in Fig. 1.1.

Fig. 1.1
(@) The student:
e draws line LN
* labels the mid-point of LN with the letter M

* draws a line PR parallel to LN and 10.0cm below it

On Fig. 1.1, draw a normal to LN at the point M. Extend the normal downwards until it crosses
the line PR. Label the point at which the normal crosses PR with the letter Q. [1
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(b) On Fig. 1.1, draw a line 14.0cm long from point M at an angle 8= 10°, as shown in Fig. 1.2.

Label the other end of the line O. [2]
M
L N
0
O
Fig. 1.2

(c) The student:

(ii)

stemexambuilder.com

places the reflecting surface of a mirror along the line LN, with its reflecting surface
facing the bottom of the page, and with the centre of the mirror at M

positions a light source and slit so that a ray of light passes along the line OM towards M
marks two small crosses X, and X,, a suitable distance apart on the ray reflected from
the mirror

removes the mirror and the illuminated slit.

On Fig. 1.1, draw a line joining M to X, and X,.

Continue the line until it crosses the line PR and label the point where it crosses PR with
the letter T. [1]

Measure the length a of the line QT in centimetres to the nearest millimetre and the length

b of the line MT in centimetres to the nearest millimetre. Record your measurements
below and in Table 1.1.
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(d) Calculate the ratio r = %. Record your answer in Table 1.1.

Give your answer to 2 significant figures.

Table 1.1
o/° alcm b/cm r= %
10
20 4.2 12.8 0.33
30 6.8 13.7 0.50
(2]
(e) The student repeats the procedure in (b) and (c) for values of 8= 20° and 6 = 30°.
The student’s results are recorded in Table 1.1.
The student states that ris directly proportional to 6.
State if you agree with the student.
Use values from Table 1.1 to justify your answer.
5] €= 1 (=T 0 01T o PP
L8 £S5 01 7=1 o o IR
(f) Suggest what the student can do to have more confidence in their answer to part (e).
............................................................................................................................................. [1]

[Total: 11]
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