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Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box [X.
If you change your mind about an answer, put a line through the box ¢ and then
mark your new answer with a cross [X.

1 (a) Which colour of visible light has the longest wavelength?

— [0 D yellow

(b) Some television remote controls use infrared radiation and other remote controls
use radio waves.

Explain why an infrared remote control may not switch on the television from
behind an armchair but a radio wave remote control always will.

2

— R 0 O O
P 6 0 2 4 9 A 0 2 2 4

VAUV SIHLNI LM IONOd Y3V SIHL NI ILIIM 1ON Od

YIHY SIHENEILRIM LON OQ

(c) Figure 1is a diagram of a water wave.

A cork is floating on the water.

<
&
M = direction of travel of the wave
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M s | cork
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Figure 1

(i) Use the scale on the diagram to measure the wavelength of the wave.

wavelength = cm

(ii) Describe the motion of the cork.

You should include how the cork moves relative to the direction of travel of the wave.

DO NOTWRITEIN.THIS'AREA

(d) A different water wave has a wavelength of 0.25m and a frequency of 1.5Hz.

Calculate the wave speed.
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wave speed = m/s

(Total for Question 1 = 9 marks)
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3 Figure 2 shows a way of projecting a small trolley up a sloping track.

button
track

trolley

Figure 2

When the button is pressed, a spring is released in P that projects the trolley up the track.

The trolley travels up the track, stops and then rolls back down.

The spring in P always exerts the same force when projecting the trolley.

(@) A student investigates how the mass of the trolley affects the maximum vertical

height, h, reached by the trolley.

State the measurements the student should make to complete the investigation.

You should make use of the equipment shown in Figure 2 and any other

equipment that is needed.
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(b) Figure 3 is a graph of the student’s results.

0.24
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0.18

height, h,
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0.12

0.10 T T T 1
0.60 0.70 0.80 0.90 1.00

mass of trolley in kg

Figure 3

The student states that the energy transferred by the spring is the same each time
itis used.

Use data from any two points on the graph in Figure 3 to support this statement.

(3)

P 6 0 2 4 9 A0 7 2 4

7

Turn over »



DO NOT WRITEIN THIS AREA

DO NOT WRITE IN-THIS'AREA

DO NOT WRITE IN THIS AREA

0w

oL

(@)
‘poyiaw J13y) anoidwl pjnod syuapnis ay) Aem auo uie|dx3
Jawin ay1 dois |jim ays ‘depd ayi siesy D usym
43w e 1S |[IM 3ys ‘spuey siy depd d $99s O usym

uay1aboy spuey siy depd [jim ¢

 2anbi14

wos

“Jle Ul punos jo paads
3y} ainseaw 0} buik1 ‘D pue g ‘syusapnis om} smoys + ainbi4 ur weibelp ay) (e)

14

DONOT WRITE IN-THIS'/AREA DO NOT WRITEIN THIS AREA

DO'NOT WRITE IN THIS AREA

00w

8

(s)4ew Q| = € uonsan Joj jeyoy)

"Yoe11 9yl UMOP 3jdeq S||0J 1 Se A3]jo11 8Y) Jo paads abesane
3y} SUIWLISIDP 0} UONRHIISIAUI DY} PUSIXS PINOD JUSPNIS dY) MOY 3qUIsA] (9)




DO NOT WRITE IN THIS AREA

DO:NOTWRITE IN-THIS AREA

DO:NOTWRITEIN THIS'/AREA

)
(b) Figure 5 shows a long metal rod and a hammer.
The rod is hit at one end by the hammer.
This causes a sound wave to travel along the inside of the metal rod.
metal rod
e
hammer
Figure 5
Describe how hitting the rod causes a sound wave to travel along the inside of
the rod.
(2)
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(c) Sound travels slower in air than it does in water.

Figure 6 shows the direction of travel of a sound wave approaching a boundary
between air and water.

The sound wave refracts at the boundary between air and water.

air

water

direction of travel
of the sound wave

Figure 6

Complete the diagram in Figure 6 to show the direction the sound wave travels in the air.
(2)
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(c) Figure 9 shows a skier on a slope.

The skier travels down the slope with a constant acceleration.

The speed of the skier is measured at points P and Q.

Figure 9

The table in Figure 10 gives some data about the skier making one downhill run.

(i) Calculate the distance from P to Q.

acceleration 3.0m/s?

speed at P 7.6m/s

speed atQ 24 m/s
Figure 10

Use an equation selected from the list of equations at the end of this paper.

(3)

distance fromPto Q =

16
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ﬁ (ii) Calculate the time taken for the skier to travel from P to Q.

. (3)
E.. i, E
2
{8
E
<
=
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(=}
z
o
Q
time fromPto Q= ... .S
(Total for Question 5 = 10 marks)
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\ (
*(d) Radio waves and gamma radiation are at opposite ends of the electromagnetic spectrum.

T S E Compare how these two electromagnetic radiations are produced. (6) 9 <
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(Total for Question 6 = 13 marks)
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