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1.

A student knows that some metals are better heat conductors than others.
He investigates rods made of aluminium, brass, copper, iron, lead and zinc.
The diagram shows the equipment which he uses to test three of the rods.

rod —_ |

cork

lid

tank

He fits the rods into corks and puts the corks into holes in the lid.

He covers each rod above its cork with wax which is solid at room temperature.
The student pours hot water into the tank and puts the lid on.

After 20 seconds, he measures the length of the melted wax on each rod.

(a) Measure the length of melted wax above the cork in the following diagram.

solid wax

melted wax
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(b) Name the equipment the student needs to measure the time of 20 seconds.

(©) @)

(i)

The rods are all the same length.

Give two other features of the rods and their arrangement which should be the
same to make a fair comparison.

FatUIE 1 oo e e e e e e e e ere e e e e eaeaaaen

The student repeats the investigation for the other three rods.

Give two other features of this second investigation which should be the same as
those in the first to make a fair comparison of all six metals.

Do neot list any feature already referred to in (c)(i).

FAUIE 1 oottt e e e e e ettt e e s e e e e et aaaaseeseseeeranes
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(d) The student’s friend says that it is more reliable to take several readings rather than
just one.
This is correct because any anomalous (or unexpected) readings are then easier to
identify.
(i) State how you can recognise an anomalous reading.
1)
(i1) State what you should do with an anomalous reading.
1)
J
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(e) In a similar investigation a student collects the following data.

Metal Length gf melted wax
in mm
aluminium 62
brass 28
copper 96
iron 25
lead 22
zinc 35

The teacher says that the student’s data should be drawn as a bar chart (histogram).

(1) Use the student’s data to draw a bar chart.

(®))
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(i) Explain why a line graph is wrong for the student’s data.

(Total 12 marks)
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2. A student investigates the relationship between the voltage across a solar panel and the
area that is exposed to light.
He uses the arrangement shown in the diagram.

connections to

low voltage supply
lamp

black card black card

—
solar panel

The student uses a 30 cm rule to measure the sides of the part of the panel that is exposed
to light.

(a) Suggest and explain the purpose of the black card.
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(c) During the investigation the student uses the same panel and the same lamp.
List two other variables which the student needs to keep constant.
L ettt et a ettt et e et e e a e et e e bt ent e st e seentenneenteeneenneenneas
2 ettt et h et s a e e bt et e e bt e bt et e e ht et et e eh e e be et e sbe e beeatesbe e besatenbeenbeas
(2)
(d) The diagram shows the voltage reading across the solar panel when a square area of
side 8 cm is exposed to light.
A mV 0
(i) Complete the sentence.
The MEEer 1S @ .ovevevveecvieeeiie e and the reading is ............... mV.
(2)
(ii) Calculate the area, in cm?, of a square of side 8 cm.
AT€A= oo, cm?
1)
J
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(e) Another student carries out a similar investigation.
Her results for exposed area and voltage are shown.

DD DD DD

60, 250 mV 26,110 mV 90, 380 mV

120,500 mV 78,320 mV 40,160 mV

(i) Put these results into a suitable table with column headings and units.

(&)
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(i1) On the grid below, plot a graph of voltage against exposed area. "
Label both axes and add a suitable scale to the vertical axis.
Decide whether a straight line of best fit or a curved line of best fit is appropriate
and draw it on your graph.
0 2|0 4|0 6|O 8|0 l(l)O 150
(6)
(ii1) Use your graph to find the voltage, in millivolts, across the solar panel when the
exposed area is 100 cm?.
Voltage = ....ccoeevvevveereenen. mV
m | Q.
(Total 18 marks)
J
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3. A student investigates the refraction of light through a rectangular block of glass.
The diagram shows part of his investigation.

incident ray
air

glass

emergent ray

(a) What can the student use to produce the incident ray?

(c) On the diagram:

(i) Draw a line which is perpendicular to the surface of the glass block at point P.
This line should go upwards and downwards.
Label this line normal.

0y
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(i) Label the angle between the incident ray and the normal as i and the angle
between the normal and the ray in the glass as r.
Use a protractor to measure angle i and angle r to the nearest degree in each
case.
o o
angle i= .....cccocceeeens angle r = .....cccoeeveeenns
(2)
(ii1) The student uses his measurements correctly to calculate the refractive index of
the glass. He gives 1.509869215 as his answer.
Refractive index is a ratio and so has no units.
Explain what is wrong with his answer.
(&)
(d) Another student investigates a rectangular block of transparent plastic.
She records six pairs of measurements, calculates the refractive index for each pair
and then calculates the average refractive index.
Explain why this is an improvement on using one pair of measurements.
@ Q3
(Total 12 marks)
J
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4. A student reads an article in a science magazine about dinosaurs’ footprints.
The footprints became fossilised after the dinosaur had walked on mud or wet sand.

(a) Two factors which will affect the depth of the footprints are the weight of the dinosaur
and the area of its feet.
The greater the weight of the dinosaur and the smaller the area of its feet the deeper
the footprints will be.

Suggest another factor and explain how it will affect the depth of the footprints.

(b) The student uses the equipment shown as part of her investigation.
She carefully places the wooden block on the mud and then puts a weight on the
wooden block.

large glass
container

wooden block

mud

(i) Show on the diagram the depth by which the wooden block has sunk into the

mud.
1)
(i1) Use a ruler to measure this depth, in millimetres.
Depth= ..o, mm
1)
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(¢) The diagram, with centimetre squares, shows a footprint made by a small dinosaur.

A\

-

(1) Add information to the diagram to show how you could use it to find the area of
the footprint.

Explain how you would use this information to find the area.

N
Leave

blank
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(i1) Find the area of the footprint.

Put a cross (X)) next to the area which is nearest to your result.

100 cm? [
110 cm?* [
120 cm? [
130 cm? [

0y

(Total 8 marks)
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