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QUESTION ONE: THE CAMERA

Moana is on holiday at the beach and has a disposable underwater camera. The camera is like a box
with a lens at the front and a film at the back, as shown in the diagram below. -

lens
\- [ -2 film

(a) Complete the diagram below showing what happens to the two light rays.

If you need
to redraw this,

. use the diagram
F /\ on page 8.

Correck roms @ d.ued—lm)

(b)  The diagram below shows the image formed on the film when Moana takes a picture.

A 4

Draw two rays to locate the position of the object.

State the nature of the imagé (real OR virtual).

~

; F . If you need
Opyetk —\\ —\l to redraw this,
‘ 5 use the diagram

image on page 8.

Nature of image: _ 1€QL
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(¢) Moana takes another, picture. The image is 1. 5 cm hlgh and 5.5 cm from the lens. The focal
length of the lens is 5.0 cm.

Calculate the height of the object that she is taking a picture of.
A = A
'(:‘ Ay do

Y — — s
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(d) Explain why Moana cannot take a picture of any object closer than 5.0 cm. -

Use the diagram below to explain your answer.
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QUESTION TWO: AT THE BEACH \\/i';
Moana is swimming under the water. She can | S8t a fish, and she can also see an image of the fish
caused by light reflecting at the water/ ai/r'merface.
air ~
water ‘ -
2 to redraw this,
Moana’s )
use the diagram
eye
— — on page 8.
<
Q( = Q_ v <
(a) State the full name of the process by which Moana can see the image of the fish reflecting at
the water/air interface.
Draw one ray on the above diagram to show this process.
WAl Magng)  RHRON bW
Covrecd Qaidry
(b) The critical angle at the water/air interface is 47°. The refractive index of air is 1.0.
Gc :dr’-}o) Oy =oo "
Calculate the refractive index of the water.
NySWB) = haewn Gy
MXSwnat = \X S\mao
T n,  =Wswao L a -
fly %1369
> 14 : Lorrect F_F\j‘n«wl.o\ :
=\ ny -(-3667F3 ... Subshtnhen, « |
(c) A beam of red light passes from the air into the water. o codeadonhon | |
e el 2

Calculate the wavelen%ih and the frequency of the light beam as it travels through the water.
The speed of light in airis 3.0 x 103m s, Yy
The wavelength of red light in air is 6.5 x 107m. A
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(d) Moana is in her garden, which is just outside her room. There is a radio playing in her room
and the door of her room is open.

Moana
@ ; garden
radio Lo
i gwa

By comparing the wavelengths of light and sound waves, discuss why Moana can hear, but
not see, the radio.
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QUESTION THREE: WATCHING THE WAVES

(a) Moana is watching water waves coming into the beach. She estimates the wave speed to be
0.5\(/) m s~ and the wavelength to be 1.2 m.

A

Calculate the frequency of the waves.

Give your answer with the correct unit and correct number of significant figures.
£ < Sh s B0
— A

... .

R meracl‘C-e-LuaLa\.huh.‘ :

(b) At another place there are two gaps (labelled S, and S,) in the line of rocks. There is a set of
waves passing through the gaps, creating an interference pattern.

The difference between the distances from S;to X and S,to X is 0.40 m.

The wave speed is 0.80 m s™! and one wave reaches the wall every second.

]

X L Rwave (¢econad

N

' N
\ \
i \ N
\ N
Gy | @) G
S, A S,

Is the point X at a node or an antinode? w

Explain your answer.
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(c) Moana watches the waves travel from deep to shallow water. In shallow water, the waves
travel more slowly, compared to in deep water.

Complete the diagram showing the wavefronts and the wave direction in the shallow water.

Shallow water

If you
need to
redraw this,

use the
diagram on
page 9.

Bt A anmd darcho

(d) At school, Moana investigates waves in springé. She connects a light spring to a heavy spring,
and ties the heavy spring to the leg of a bench. Moana sends a single pulse along the light
spring, as shown in the diagram below.

(Waves travel faster in a light spring than in a heavy spring.)

v light spring heavy spring
oana )
b
ench

7\ ®

The diagram below shows the pulse after it has moved into the heavy spring.

— w\‘;;‘z
A @ g\go-‘ie'
Yo ©

- On the same diagram, draw the pulse reflected in the light spring showing: If you
‘ need to
the phase of the pulse reclra this:
. the distance travelled-by the pulse. use the
. ' diagram on
Give reasons for your answer. ‘ page 9.
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Extra paper if required.
Write the question number(s) if applicable.
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