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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,

(=

film

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

If you need
to redraw this,

use the diagram
on page 8.

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

Draw two rays to locate the position of the object.

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

: . If you need
opyett F \ l to redraw this,
use the diagram

image on page 8.

Nature of image: A r{iucdf,‘ BRUAY YSQd
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Moana takes another picture. The image is 1 5cm h1gh and 5.5 cm from the lens. The focal
length of the lens is 5.0 cm.

Calculate the helg t of the object that she is taking a picture of.

g5 LT - do“ 5039;‘2 do *-:3_1_,_‘;93“_/}

e ho=eodlein.
e O DO “Tacoves oF Sulstrtichev. BT

emouglr fov oo (corsequipnilal QMY‘)

Explain why Moana cannot take a picture of any object closer than 5.0 cm.

Use the diagram below to explain your answer.

She Camot g Closer Hw,,m O oS t/\o rrmge o
Y A AMNAY

ol e oMy EOydpiog Qéml!.!’ﬁ‘»zi )N = R

& Tws oy .,_G,{—Fedc ke quabty of JC(‘QM Ph,_(:g c:f:\a“_

Doy ook _be__ocused! _on tfe Screen /

B S N R v N e Y < WY A

\Nrm\cj d&erf.uM.. .
prlw\,éh _)U\&A—
Cnowgla .qu- O

Physics 91170, 2014

ASSESSOR'S
USE ONLY




QUESTION TWO: AT THE BEACH

Moana is swimming under ¢ er. She can see a fish, and she can also see an image of the fish

air
water

If you need
Kioitiat to redraw this,

use the diagram
on page 8.

eye
4

(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.

(b)  The critical angle at the water/air interface is 47°. The refractive index of air is 1.0.

Calculate the refractive index of the water.
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A beam of red light passes from the air into the water.

Calculate the wavelength and the frequency of the light bgam as it travels through the water.
The speed of light in air is 3.0 x 108 m s~!.
- The wavelength of red light in air is 6.5 x 10”7 m.
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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

/1

radio

By comparing the wavelengths of light and sound waves, discuss why Moana can hear, but
not see, the radio.

Moong Can__hetr_but moe See e rpdio aS Sound. yoaves
ore longitudinal waves. This Mewns chat € it can travel
%‘\veulﬂh modivims. The wav@‘emgaxscﬂ? Sound  wOoves are mudh
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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
0.50 m s”! and the wavelength to be 1.2 m.

Calculate the frequency of the waves.

Give your answer with the correct unit and correct number of significant figures.
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(b)  Atanother 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 i is 0. 0. 80 m s~ ! and one wave reaches the wall every second.

Is the point X at a node or an antinode?

Explain your answer.
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(c) Moana watches the waves travel from n 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.

Diagram on Poge 4
8 ot o (ae®angy
(d) At school, Moana 1nvest1gaw§g@gs She connects a light light spring to a heavy spring,
and ties the heavy spring to the leg of a bench. Moana sends a mgle pulse along the light '
spring, as shown in the diagram below.

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

- light spring heavy spring
oana |
bench

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

gronsmitted puly €
kisagll o

) - 7\ @
e
reflected @y pulse -
On the same diagram, draw the pulse reflected in the light spring showing: If you
need to
the phase of the pulse redraw this,
+  the/distance travelled by the pulse. use the
_ = | diagram on
Give relsons for your answer. page 9.

e refleceed pubie s ouk of phase with the twnsmitted
pulse o (ks cresk ¢ ;@3151; and s reflected back iversed.
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SPARE DIAGRAMS

If you need to redraw your completion of the diagram from Question One (a), draw it on the
diagram below. Make sure it is clear which diagram you want marked.

If you need to redraw the ray from Question One (b),
Malke sure it is clear which diagram you want marked

w it on the diagrams below.

image

If you need to redraw the ray from Question Two (2), draw it on the diagram below.
Make sure it is clear which diagram you want mark

air

water

Moana’s

eye
<
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If you need to redraw your completion of the diagram from Question Three (c), draw it on the ASSESSOR'S
diagram below. Make sure it is clear which diagram you want marlked.

Shallow water

JEN

If you need to redraw the pulse from Question Three (d), draw it on the diagram below. Make sure it
is clear which diagram you want marked.

AN | ~
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