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1 (@) The diagram shows some liquid in a
measuring cylinder.
The numbers on the scale are in cubic
centimetres (cm?
Two students are asked to measure
the volume of liquid in the measuring
cylinder.
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(i) What volume does the smallest
division on the scale of the measuring
cylinder represent?  [1 mark]

cm?3

(if) Which one of the two students is
reading the volume of liquid correctly?
[1 mark]

Explain your answer.

(ili)What volume of liquid is shown in the
diagram opposite? [1 mark]

cm?s
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(b) A student is asked to investigate how the
mass of a liquid varies with its volume.
He placed a measuring cylinder on
electronic scales as shown below and
added different volumes of the same
liquid.

He recorded the total mass of the
measuring cylinder and the liquid.

o ||

—
M
-

g
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(i) In this investigation name the
following.  [3 marks]

The dependent variable

The independent variable

The control variable
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The results are shown in the table below.

Volume of Mass of measuring
liquid/cm? cylinder and liquid/g
10 48

20 56

30 64

40 72

50 80

(if) On the grid opposite, plot a graph
of the volume of liquid (x-axis) and
mass of measuring cylinder and liquid

(y-axis).

Label each axis with the quantity and

its unit.

Mark each point clearly using x or @.
Draw the best fit straight line through

the points.

[5 marks]




(ifli)Using your line of best fit through the
points, determine the mass of the
measuring cylinder.  [2 marks]

Mass of measuring cylinder = g

80
70
60
50
40
30
20
10
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(iv)Using your answer to part (iii) and
values from the table, calculate the
density of the liquid.  [5 marks]
Include the unit for density with your
answer.

Show clearly how you get your
answer.

Density of liquid =

Unit =

14073.04 MV24 1 0



2 A student is planning to carry out an
experiment to determine his personal power.

His plan is to perform a number of step-ups
onto a platform.

1

—

.

(a) Name the piece of apparatus required
to measure [2 marks]

the height of the platform

his body mass

11 [Turn over



(b) The diagram below shows the student’s
mass in kg.

50 60 70
l\ll ,Hll/l

o

(i) Using the information above,
calculate the weight of the student.
[3 marks]

Weight = N

14073.04 MV24 1 2



The height of the platform is 125 mm.

(if) Using your answer to part (i) and
the equation below, calculate how
much work the student does doing
50 step-ups. [5 marks]

Include the unit for work with your
answer.

Show clearly how you get your
answer, starting with the equation
you plan to use.

Work = Force x Distance

Work done =

Unit for work =

13 [Turn over



Another student measures how long it
takes her to do 50 step-ups.

She measures her time as 25 seconds.
This student does 4000 J of work.

(iii)Calculate the student’s personal
power. [4 marks]
Include the unit for power with your
answer.
Show clearly how you get your
answer, starting with the equation
you plan to use.

Personal power =

Unit of power =

(c) How could the result be made more
reliable?  [1 mark]

14073.04 MV24 1 4



(d) An alternative method to find personal
power involves timing a student running
up a flight of stairs.

Two students take exactly the same time
to run up this flight of stairs.

Explain why the personal power of these
students may not be the same.

[1 mark]
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3 (a)(i) The image as seen in a plane mirror
Is described as virtual.
Explain what this means. [1 mark]

(if) On the diagram below, mark with an
X the position of the virtual image of
the object. [1 mark]

®
object
. .

14073.04 MV24 1 6



(iili)The diagram also shows three rays
of light.
Using your answer to part (ii),
decide which ray is the one correctly
reflected by the plane mirror.
[2 marks]
Show clearly on the diagram how
you obtained your answer.

Ray

Explain your answer.
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(b) The diagram below shows a ray of light
as it passes from air into a rectangular
glass block and out into air again.

air

On the diagram, as the ray enters the
glass block:

(i) complete the path of the refracted ray
through the glass block. [1 mark]

14073.04 MV24 1 8



(if) as light enters the glass block mark
with an i the angle of incidence and
with an r the angle of refraction.

[1 mark]
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A student investigates how the distance
D depends on the angle of incidence.
The results are shown in the table
opposite.

14073.04 MV24 2 0
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Angle of incidence/°

Distance D/cm

0 0

10 1.0
20 2.5
30 3.5
40 5.0
50 6.0

21
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(iii)On the grid opposite, plot a graph to

show how the distance D depends on
the angle of incidence.

Use the x-axis for the angle of
incidence and the y-axis for the
distance D.

Label each axis with the quantity and
its unit.

Mark your points clearly using x or ®.
Draw the best fit straight line through
the points.  [6 marks]

22
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(iv)The graph suggests that the distance
D and the angle of incidence i are
proportional. The equation below
shows the relationship between D
and i.

D=mi

Using the graph, find the value of m.
[4 marks]

Include the unit for m with your
answer.

Show clearly how you get your
answer.

m=

Unitof m =

14073.04 MV24 24
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(c) To show the refraction of light by a
semi-circular glass block, the equipment
shown below was used. A ray of light
from a ray box was passed through the
semi-circular glass block.

air e

ray of light

(i) Explain why the incident ray is not
refracted when it enters the glass
block at A. [1 mark]

14073.04 MV24 2 6



(if) On the diagram, mark the angle of
refraction with the letter r for the ray
of light as it leaves the semi-circular
glass block. [1 mark]

(iii)One ray is missing from the diagram
opposite. Carefully add this missing
ray to the diagram. [2 marks]
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(iv)The angle of refraction was measured
as the angle of incidence i was
Increased. The results are shown in
the table below.
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Explain why no refracted ray was seen
when the angle of incidence i was 45°
and 50°.  [1 mark]
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4 (a) The circuit shown below was built to find
the value of the resistance of a resistor.
Readings on the ammeter and voltmeter
are shown below and opposite.

[1 mark for each]

(1) s 3 4

Reading on the ammeter = A
14073.04 MV24 3 0




||

Reading on the voltmeter = V
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(iii)Using these readings, calculate the
resistance of the resistor.  [3 marks]
Show clearly how you get your
answer, starting with the equation
you plan to use.

Resistance = Q

(b) (i) Using correct symbols, complete the
circuit diagram below to show two
bulbs connected in series.  [1 mark]

H
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0.4

0.3

0.2

0.1

14073.04 MV24

The current was recorded as up to

5 bulbs were connected in series.
The measurements are shown on the
graph below.

(if) Label each axis with the quantity and
unit if appropriate.  [2 marks]
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(iili)The current is not proportional to
the number of bulbs connected in
series.

Explain why the graph supports this
statement. [1 mark]

The relationship between the current I
and N the number of bulbs in series is
given by the equation below.

__V
N Xr

I = current

V = battery voltage = 3.2V

N = number of bulbs connected in series
r = resistance of one bulb.

34



(iv)Using the graph, find the current
when 4 bulbs are connected in
series and use this value of current to
calculate the value for the resistance
of a single bulb. Give your answer to
one decimal place. [3 marks]
Show clearly how you get your
answer.
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(c) The bulbs that were connected in series
are now connected in parallel.
The graph below shows how the current
flowing in the circuit changes as the
number of bulbs is increased from two
to five.

4
Current/A

3

N\

N\

N\

0
1 2 3 4 S)

Number of bulbs connected in parallel
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(i) By extending the straight line, find the

current when just one bulb is used.
[1 mark]

Current = A

(if) Using this value of the current,

calculate the resistance of one bulb.
[2 marks]

The battery used in the circuit has a
value of 3.2V.

Show clearly how you get your
answer. Give your answer to one
decimal place.

Resistance = Q

This is the end of the
question paper
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