Q:1

A What valid conclusion can she come to on the basis of this evidence?
1)that excessive sound levels lead to hearing loss
2)that some members of her group of mobile phone users experienced a hearing loss
3)that microwaves lead to hearing loss
4)that most younger people have better hearing than most older people

B

A criticism of her investigation made by other scientists is likely to be that . . .

1)mobile phones are not significantly different from other phones.
2)she used the wrong age group and should have chosen a younger group.
3)some people in the group had a lower than average hearing loss.
4)we cannot be sure that people have described their mobile phone use correctly.
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C

Other scientists said that the two groups would not be well matched.

This is because . . .

1)it is difficult to find people in the 20–24 age group who do not use mobile phones.
2)people objected to being controlled.
3)some people changed their mobile phones during the two-year period.
4)the control group did not get on with the others.

D
use.

Newspapers reported her findings, but most of their readers did not alter their mobile phone

The most likely reason was that most people . . .
1)considered all the scientific arguments, both for and against.
2)did not believe that she had measured the hearing loss correctly.
3)experience some hearing loss as they get older.
4)were prepared to take the possible risk.

Q:2
Copper pipes carry hot water around central heating systems. Different systems use pipes with
different diameters. A class was asked to investigate the relationship between the diameter of a pipe
and the rate at which hot water in the pipe lost heat.

A
heat.

One student said that she thought the wider the pipe, the quicker the water in it would lose

She was putting forward a . . .
1)plan.
2)prediction.
3)conclusion.
4)theory.
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A class investigated the rate of heat loss from copper pipes with four different diameters.

Each group in the class used a piece of copper pipe with a different diameter; each pipe was filled with
water at a measured temperature and then sealed. The temperature was read again later. Each group
repeated the experiment several times with water at different temperatures. The room temperature
remained constant at 20 °C.
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B

What type of variable was the diameter of the copper pipes used in this investigation?

1)categoric
2)continuous
3)discrete
4)ordered

C

Which conclusion can be drawn from this investigation?

The rate of heat loss from the pipes is affected . . .
1)by the diameter of the pipe only.
2)by the difference in temperature only.
3)by the length of the pipe only.
4)by both the diameter of the pipe and the difference in temperature.

D
From these results, in terms of heat loss, which diameter of pipe would it be best to use to carry
the hot water around a central heating system?
1)micro bore
2)small bore
3)medium bore
4)large bore
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Q:3

A student investigated a model wind turbine.

The diagram shows the apparatus he used

He noticed that most real wind turbines have three blades. He thought that a model wind turbine with
three blades would give the best output.

A

This thought is known as a . . .

1)conclusion.
2)phenomenon.
3)fair test.
4)prediction.
B.
The student wanted to know if the output of the model wind turbine depends on the number of
blades.
Which row of the table shows the correct combination of variables?
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C

The student took each of his measurements three times and then calculated a mean.

His reason for this was to improve the . . .
1)reliability.
2)sensitivity.
3)validity.
4)calibration.
D

When he had completed his measurements, the student wanted to display his results.

He chose a bar chart because one of the variables was . . .
1)continuous.
2)controlled.
3)discrete.
4)independent.

Q:4 In an experiment, a student placed four cards of equal thickness at equal distances from a radiant
heater. The cards had different surfaces. Behind each card was a temperature probe connected to a
computer.
The diagram shows a view of the experiment from above.
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A

Which was the independent variable in this experiment?

1)the distance of the cards from the heater
2)the intensity of the heat
3)the surface of the cards
4)the thickness of the cards

B

Which was the dependent variable in this experiment?

1)the distance from the heater
2)the intensity of the heat
3)the temperature of the cards
4)the thickness of the cards
C

The computer display shows how the temperature of each card changes over a period of time.

Which line on the graph shows the temperature change of the dull black card?
1)W
2)X
3)Y
4)Z
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D

Which point on the temperature axis shows room temperature

1)P
2)Q
3)R
4)S

Q:5 The diagram shows apparatus used by some students investigating the light given out by a lamp.

A

Which was a control variable in the experiment?

1)amount of light detected
2)the distance from the screen to the meter
3)the distance from the slit to the screen
4)the distance X from the end of the screen to the detector

B

Which row in the table gives a correct description of variables?
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The students displayed their results.

C

The students plotted a bar chart because . . .

1)both variables were categoric.
2)the amount of light was a continuous variable and the colour was a categoric variable.
3)the amount of light was a categoric variable and the colour was a continuous variable.
4)both variables were continuous.

D

From the graph we can conclude that the amount of light . . .

1)decreases steadily from violet to red.
2)increases steadily from violet to red.
3)is the same for all colours.
4)is bigger for one colour than for any of the others.
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Q:6
‘Bluetooth’ is a type of radio communication that can be used between mobile phones over
short distances.
A group of students investigated the distance over which four different types of mobile phone could
transmit Bluetooth.
Their results are shown below.

A

The data is displayed as a bar chart because one of the variables is . . .

1)a categoric variable.
2)a control variable.
3)a continuous variable.
4)an independent variable.
B

What was the independent variable in the students’ investigation?

1)distance over which the signal could be transmitted
2)length of time for which the signal was sent
3)strength of signal used
4)type of phone used
C

Which phone could transmit Bluetooth over the biggest distance?

1) P
2) Q
3) R
4) S
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Q:7
A scientist measured the electrical power output from a solar cell as the intensity of light falling
on it changed. The intensity was changed using a variable power supply. The investigation was carried
out in a darkened room.

A

B

Which row in the table is a correct description of the variables?

The control variable was the distance from the . . .

1)power supply to the lamp.
2)power supply to the solar cell.
3)lamp to the solar cell.
4)solar cell to the solar cell power output meter.

C
The distance from the lamp to the solar cell was measured with a ruler. The scale on the ruler
was divided into centimetres.
If the scale on the ruler had been divided into millimetres instead of centimetres, the measurement of
the distance would have been more . . .
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1)precise.
2)reliable.
3)valid.
4)variable.

D Four different solar cells, P, Q, R and S, were investigated using the apparatus. The results of the
investigations are shown in the graph.

Which solar cell does not give a power output in low light intensity?
1)P
2)Q
3)R
4)S

Q:8 A source of gamma radiation is placed near a radiation detector. Four different metal sheets are
placed in turn at the position shown on the diagram. The count rate is measured for each sheet.
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Which row in the table correctly describes the variables used in the investigation?
Metal sheet used

Count rate

1)

dependent

independent

2)

dependent

dependent

3)

independent

independent

4)

independent

dependent

B

The control variable in the investigation is the distance between the . . .

1)gamma source and the counter.
2)gamma source and the radiation detector.
3)metal sheet and the counter.
4)radiation detector and the counter.
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C

A bar chart is used to show the results because . . .

1)both variables are categoric.
2)both variables are continuous.
3)one variable is categoric.
4)one variable is controlled.

D

The bar chart shows that the best absorber of gamma radiation is . . .

1)aluminium.
2)copper.
3)iron.
4)lead.

Q:9 Doctors recommend that a 2mm layer of sun cream with a sun protection factor (SPF) of 30 should
be placed on the skin when you sunbathe.

A student investigated the effectiveness of sun creams in absorbing ultraviolet (UV) rays. She carried out
her investigation in a dark room.
She used sheets of a photographic paper sensitive to UV rays, wrapped in clear polythene. She applied
two different sun creams, SPF 8 and SPF 30, to the polythene covering the photographic paper.
She applied the creams in three different thicknesses, 0.5mm, 1mm and 2mm.

In a dark room, she exposed each piece of photographic paper to UV rays for 1 second.

She then developed the photographic paper and measured the darkness of each piece of paper. A
darkness rating of 1 means that all the UV rays penetrated the layer of sun cream; a darkness rating of 0
means that none of the UV rays penetrated the sun cream.
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The graph shows her results

A

What was the dependent variable in this investigation?

1)SPF value of sun cream
2)thickness of sun cream
3)time of exposure to UV rays
4)darkness rating of developed paper

B

Which treatment absorbed most UV rays?

1)0.5mm layer of SPF 8 sun cream
2)0.5mm layer of SPF 30 sun cream
3)1mm layer of SPF 30 sun cream
4)2mm layer of SPF 30 sun cream
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C

Which treatment seemed to produce an anomalous result?

1)0.5mm layer of SPF 8 sun cream
2)0.5mm layer of SPF 30 sun cream
3)2mm layer of SPF 8 sun cream
4)1mm layer of SPF 30 sun cream

D

The data from this investigation . . .

1)proves that the doctors’ recommendations are correct.
2)does not support the doctors’ recommendations.
3)supports the doctors’ recommendations.
4)turns a hypothesis into a theory.

Q:10 The diagram shows apparatus used by a scientist investigating the effectiveness of cardboard for
absorbing radiation.

The detector measured the count rate for different numbers of sheets of cardboard.

The distance X was kept constant.
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A

Which is the control variable in the experiment?

1)the number of sheets of cardboard
2)the total thickness of the cardboard
3)the distance X
4)the count rate

B

Which row of the table gives the correct variables?

C

The scientist recorded the results of the experiment in a table with the following headings:

These results were plotted on a graph.
The graph was a . . .
1)bar chart because both variables were categoric.
2)line graph because both variables were continuous.
3)line graph because one variable was categoric.
4)bar chart because one variable was continuous and the other was discrete.
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D

Another scientist said that the data used for the graph was not reliable.

How could the reliability of the data be tested?
1)by measuring the distance in millimetres
2)by using sheets of card with different thicknesses
3)by measuring the time to the nearest second
4)by asking another group to carry out the same experiment

Q:11
A student did an experiment to find out which of four metals is the best conductor of heat. He
used rods of equal length and thickness. The student used wax to stick a drawing pin to the end of each
rod. Very hot water was poured into the tank. The times taken for the wax to melt and the drawing pins
to fall off were measured.

A

Which was the independent variable in the experiment?

1)the final temperature of the water
2)the initial temperature of the water
3)the length of the rods
4)the type of metal

B

Which of these is a control variable in the experiment?

1)the final temperature of the water
2)the length of the rods
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3)the type of metal
4)the time taken for the drawing pin to fall off

C

The table shows the student’s results.

Which metal is the best conductor of heat?

D
The student wanted to improve the results. He repeated the experiment twice and calculated
the mean times for the drawing pins to fall off.
What has the student improved by doing this?
1)the calibration
2)the fairness
3)the precision
4)the reliability
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Q:12 A sixth form student decided to test the truth of the newspaper headline. She used a gamma ray
source and a detector to measure the amount of radiation reaching the detector per second. She
repeated the experiment and calculated the mean count rates. She then moved the detector further
away from the source and repeated the procedure.

Her results are shown below

A

The results with the greatest range of count rate occur at a distance from the source of . . .

1)0.2 m
2)0.4 m
3)0.8 m
4)1.0 m
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B

She repeated the experiment and calculated the mean to make her results more . . .

1)accurate.
2)controlled.
3)varied.
4)reliable.

C

A valid conclusion based on her results would be that . . .

1)1.0 m is a safe distance to be from the source.
2)the count rate decreases as the distance from the source increases.
3)the count rate will be almost zero at a distance of 1.2 m from the source.
4)there is no such thing as a safe distance from a gamma source.

D

Another way in which the count rate could be reduced would be to . . .

1)reduce the air temperature between the source and detector.
2)place a thick sheet of lead between the source and detector.
3)produce a strong electric field between the source and detector.
4)produce a strong magnetic field between the source and detector.

Q:13 A radioactive source gives out gamma radiation. A student wanted to know how the count rate
from the source changes as the distance from the source increases. The following apparatus was set up.
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The count rate was measured for a number of different distances, d.
The student plotted the results on graph paper.

A

A line graph should be drawn because . . .

1)both variables are categoric.
2)both variables are continuous.
3)both variables are ordered.
4)one variable is categoric and the other variable is continuous.

B

The range of distance measurements is . . .

1)2.5 – 5.0 cm
2)2.5 – 10.0 cm
3)2.5 – 20.0 cm
4)2.5 – 25.0 cm

TopLevels.co.uk

Page 22

C

Each reading was repeated twice and the mean calculated.

This made the data more . . .
1)accurate.
2)discrete.
3)reliable.
4)sensitive.

D

The result shown at 10 cm is anomalous and . . .

1)the graph line should be drawn to pass through this result.
2)was caused by a systematic error in the ruler.
3)was caused by a systematic error in the counter.
4)should be ignored when drawing the graph line.

Q:14
A student wanted to find out if the width of the air gap in a double-glazed window affects the
rate of heat transfer through the window.
He predicted that the wider the air gap, the lower the rate of heat transfer. To test his prediction, he set
up the following experiment.
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He put a small beaker inside a large beaker.
He put 80 cm3 of boiling water into the small beaker.
He put a cardboard lid on the large beaker.
He used a stopwatch to measure the time taken for the water to cool by 20 °C.
He measured the diameter of each beaker and calculated the width of the air gap.
He used different sizes of large beaker to change the width of the air gap. Each time, he used
the same small beaker and the same thermometer.
He plotted his results on a graph.

A

Which was the independent variable in the experiment?

1)the time taken for the water to cool by 20 °C
2)the size of the small beaker
3)the size of the cardboard lid
4)the width of the air gap
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B

Which of these helped to make the test fair?

1)He used the same small beaker each time and changed the large beaker.
2)He used the same large beaker each time and changed the small beaker.
3)He changed the size of both beakers to keep the same width of air gap each time.
4)He changed the size of both beakers to change the width of air gap every time.

C

The results did not support the student’s prediction.

What should he do to improve the reliability of the experiment?
1)join the points on the graph dot to dot
2)repeat each measurement and calculate the mean
3)use a more accurate stopwatch
4)use a more accurate thermometer

D

Which of these conclusions can be made from the student’s results?

1)The rate of cooling is greatest when the air gap is between 15 mm and 22 mm.
2)The wider the air gap, the faster the water cools.
3)The narrower the air gap, the faster the water cools.
4)The rate of cooling is least when the air gap is between 15 mm and 22 mm.

Q:15

Some students investigated how effective three different devices were at drying things.

They added water to a paper towel until the mass of the paper towel was 45.6 g. They then hung the
paper towel in front of one of the devices. After five minutes, they measured the mass of the paper
towel again.
The test was carried out three times and the mean mass of the paper towels after five minutes was
calculated.
The whole procedure was repeated with the other devices, using identical paper towels.
Their results are shown below.
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A
The size of the paper towels, their mass at the start and the distance of the device from the
towels are . . .
1)independent variables.
2)dependent variables.
3)control variables.
4)discrete variables.

B

The tests are repeated to . . .

1)check for systematic errors.
2)improve the reliability of the experiment.
3)see if the devices have an effect.
4)improve the precision of the tests.

C
The students calculated the mean mass of water lost from the paper towels at the end of five
minutes for each device. The students were told to display their results on graph paper.
To show which device was best at drying the paper towels, the students should plot . . .
1)a line graph of the mean mass of water lost against the device used.
2)a bar chart of the mean mass of water lost against the time.
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3)a bar chart of the mean mass of water lost against the device used.
4)a line graph of the mean mass of water lost against the time.

D

The results show that the device that dried the paper towels best was . . .

1)the hairdryer because the mean mass of water lost in five minutes was highest.
2)the hairdryer because it produces hot air.
3)the desk fan because it had the largest fan blades.
4)the handheld mini fan because the mean mass of water lost in five minutes was lowest.

TOTAL MARKS=59
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