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1 (a) A pendulum swings with a time period of approximately one second.

Describe how to use a stop-watch to determine the time period of the pendulum.

(b) Complete Table 2.1 by writing in each space of the right-hand column which one of the
following devices is used to measure the quantity in the left-hand column.

digital balance measuring cylinder metre rule
micrometer screw gauge stop-watch thermocouple
Table 2.1
quantity device

volume of water in a glass

width of a small swimming pool

thickness of a piece of aluminium foil

Measuring length, volume, time and temperature &  Click for more variations
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2 The IGCSE class is investigating the rate of cooling of water under different conditions.

The apparatus is shown in Fig. 2.1.

QCD

thermometer——||

water — -;_____"______

Fig. 2.1 Fig. 2.2

(a) Record the value of room temperature 65 shown on the thermometer in Fig. 2.2.
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(b) A student pours 150cm? of hot water into a beaker. She measures the temperature 6 of

the water at time t= 0 and records it in a table.

She starts a stopclock and records the temperature of the water at 30s intervals until
she has a total of six values up to time t = 150s. The readings are shown in Table 2.1.

She repeats the procedure, using 250cm? of hot water.

(i) Complete the column headings in the table.

Table 2.1

volume of water

150¢cm3 250cm3
t/ 6/ 9/

0 84 85
30 79 79
60 74 75
90 70 72

120 68 70
150 66 68

[1]

(i) State whether the rate of cooling is significantly faster, slower, or about the same
when using the larger volume of hot water. Justify your answer by reference to the

readings.

S A Mt e,

JUSHIFICALION .-

(c) If this experiment were to be repeated in order to check the results, it would be important
to control the conditions. Suggest two such conditions that should be controlled.

Readings, tables, graphs and conclusions { Click for more variations
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3 A student is investigating whether the diameter of a pendulum bob affects the period of a
pendulum. The period is the time taken for one complete oscillation of the pendulum. Fig. 3.1
shows a pendulum.

Fig. 3.2 shows one complete oscillation.

- stand =
J—clamp '
thread
bob T
T—
one complete
oscillation
| IS
Fig. 3.1 Fig. 3.2

The student has the following apparatus:
pendulum bobs made of polystyrene with diameters 1cm, 2cm, 3cm, 4cm and 5¢cm

a supply of thread and a pair of scissors
clamp and stand.

Plan an experiment to investigate whether the diameter of a pendulum bob affects the period of a
pendulum.
You should:

e list additional apparatus that you would require

e explain briefly how you would carry out the investigation

e state the key variables that you would control

* draw a table with column headings, to show how you would display your readings (You
are not required to enter any readings in the table.)

e explain briefly how you would use your readings to reach a conclusion.
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4  Astudent investigates the resistance of a wire.

Plan an experiment which enables him to investigate how the length of a wire affects the resistance
of the wire.

%
Resistance R is calculated from the equation: R = T

where V is the potential difference (p.d.) across the wire and I is the current in the wire.

The apparatus available includes:

a selection of wires

a variable power supply
an ammeter

a voltmeter.

In your plan:

list any additional apparatus needed

complete Fig. 4.1 to show a voltmeter connected to measure the potential difference across
the wire

explain briefly how to do the experiment, including the measurements to take so that the
resistance can be determined

state the key variables to keep constant

draw a table, or tables, with column headings, to show how to display the readings (you are
not required to enter any readings in the table)

explain how to use the readings to reach a conclusion.

variable
power supply
‘o) o
®
_. ._
wire
Fig. 4.1
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5 Astudent investigates the horizontal distance travelled by a metal ball after it rolls off the end of a
plastic track. Fig. 4.1 shows the set-up.

The ball rolls down a plastic track. The left-hand side of the track is fixed. The right-hand side can
be adjusted so that the ball comes off the track at different angles.

The student measures the horizontal distance that the ball travels from the right-hand end of the
track to the point that it hits the floor.

Plan an experiment to investigate how the horizontal distance travelled by the metal ball depends
on the angle that the right-hand end of the track makes with the bench.

track
clamp

bench

floor

Fig. 4.1
The following apparatus is available to the student:

. track with stand, boss and clamp
. selection of metal balls.

Other apparatus normally available in a school laboratory can also be used.
In your plan, you should:

* list any additional apparatus required

* explain briefly how you would do the investigation, including the measurements you would
take

* state the key variables to be kept constant

e draw a suitable table, with column headings, to show how you would display your readings
(you are not required to enter any readings in the table)

*  explain how you would use the results to reach a conclusion.
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6 The IGCSE class is studying the acceleration of a toy car that is pulled along a track by a
force F.

The arrangement is shown in Fig. 1.1.

Fig. 1.1

A student uses a force F of 0.5N to pull a toy car along a track and electronically measures
the acceleration a. He records the results in a table. He repeats the procedure using a range
of different forces up to 2.5N. The readings are shown in Table 1.1.

Table 1.1
F _a
N m/s2
0.5 0.35
1.0 0.72
1.5 1.02
2.0 1.44
2.5 1.74

F , , a ,
(a) Plot a graph of N (y-axis) against m/s2 (x-axis).

[5]
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(b) Theory suggests that the acceleration is directly proportional to the force applied to the
toy car. State whether the results support this suggestion and justify your statement by
reference to the graph.

Y F=1 (=] 0.0 1=T 0| USROS

JUSTIFICALION ...t e e e e e e e e e e e e e e ean

(c) The gradient of the graph is equal to the mass of the toy car. From the graph, determine
the mass m of the toy car. Show clearly how you obtained the necessary information.

[Total: 10]
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7

The class is investigating the stretching of a spring.

Fig. 1.1 shows the apparatus.

/ metre rule

boss
~f

stand

f |

bench

Fig. 1.1

(@ (i) OnFig. 1.1, measure the length /,.

Record /, in Table 1.1 at load L = 0.0N. [1]

(i) Explain why /, is not measured to point X on the spring.

(b) A student hangs a 1.0N load on the spring. He records the new length / of the spring.

He repeats the procedure using loads of 2.0N, 3.0N, 4.0N and 5.0N. The readings are shown
in Table 1.1.

Table 1.1
L/N 0.0 1.0 2.0 3.0 4.0 5.0
/[/mm 17 20 21 23 25

Describe one precaution that you would take in order to obtain reliable readings.

stemexambuilder.com
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(c) Plot a graph of //mm (y-axis) against L/N (x-axis).

[4]
(d) A student suggests that the length / of the spring is directly proportional to the load L.

State whether your readings support this suggestion. Justify your answer by reference to the
graph line.

............................................................................................................................................... [1]
(e) Use the results to predict the load L that would give a length /twice the value of /.
Show clearly how you obtained your answer.
o =T I S 2]

[Total: 10]
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8 Astudent investigates the cooling of hot water in a beaker.

She uses the apparatus shown in Fig. 2.1.

thermometer ﬁ
beaker F
' bench
/ 30 \
\ 20
Fig. 2.1

(a) Record room temperature 6 shown on the thermometer in Fig. 2.1.

(b) The student pours hot water into the beaker and records the initial temperature 6in Table 2.1.
She then records the temperature 6 every 30s. Her values are shown in Table 2.1.

Describe one technique that you use to ensure that temperature readings in this type of
experiment are as accurate as possible.
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Table 2.1

t/'s 6/°C
0 93.0
30 90.5
60 88.5
90 87.0
120 85.5
150 84.0
180 83.0
210 82.0
240 81.5
270 81.0

(c) Estimate what the temperature 6, is at 300s. Use the readings from Table 2.1 to guide you.

(d) (i)

(ii)

(iii)

stemexambuilder.com

Calculate the average cooling rate x, during the first 90s of the experiment. Use the
readings from Table 2.1 and the equation:

_ 00— 0q
T

where T=90s and 6, and 6, are the temperatures at { = 0 and t = 90s.
Include the unit for the cooling rate.

X4

Calculate the average cooling rate x, during the middle 90s of the experiment. Use the
readings from Table 2.1 and the equation:

090 — 0180
T

where T=90s and 6,4, and 6,4, are the temperatures at { = 90s and ¢ = 180s.

Xy =

Calculate the average cooling rate x,; during the last 90s of the experiment. Use the
readings from Table 2.1 and the equation:

_ 9180 = 9970
T

where T=90s and 6,4, and 6,,, are the temperatures at { = 180s and t = 270s.

X3
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(e) (i)

(ii)

()

(ii)

Use your results from (d) to describe the overall pattern of the rate of cooling of the water
in the experiment. Justify your answer by reference to your results.

Another student does the same experiment. He starts with the hot water at a lower
initial temperature.

Suggest how his cooling rates are likely to compare with those in (b). Use your results to
explain your answer.

S oo =T (o] o I PRSPPI

State one variable, other than the initial water temperature, that the student needs to
control.

[Total: 11]
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9 Astudent investigates the period of a pendulum. Fig. 1.1 and Fig. 1.2 show the set-up.

L ———clamp L +———clamp
II \\
1|\
! \
I \
] \
] \
1 \
l / \
1 \
] \
] \
1 \
] \
] \
bob\c_}____ (L) O rf\,
_/'
T
one complete
oscillation
Fig. 1.1 Fig. 1.2

(a) Explain briefly how to measure to the centre of the pendulum bob as accurately as possible.

(b) The student adjusts the length of the pendulum until the distance [, measured from the bottom
of the clamp supporting the pendulum to the centre of the pendulum bob, is 50.0cm.

He displaces the bob slightly and releases it so that it swings. Fig. 1.2 shows one complete
oscillation of the pendulum.

He measures and records the time t for 20 complete oscillations.

(i) Calculate, and record in Table 1.1, the period T of the pendulum. The period is the time

for one complete oscillation. [1
(ii) Calculate, and record in Table 1.1, the value of T2. [1
Table 1.1
l/cm t/s Tls T2/s?
50.0 28.2
60.0 31.2 1.56 2.43
70.0 33.6 1.68 2.82
80.0 35.8 1.79 3.20
90.0 38.2 1.91 3.65

He repeats the procedure using [ values of 60.0cm, 70.0cm, 80.0cm and 90.0cm. The
readings and results are shown in Table 1.1.
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(c) Plota graph of T2/s2 (y-axis) against I/cm (x-axis). Start the T2/s2 axis at a convenient value
close to the minimum value of T2/s2.

[4]

(d) Determine the gradient G of the graph. Show clearly on the graph how you obtained the
necessary information.

(e) Explain briefly why timing 20 oscillations gives a more accurate result for the period T than
timing 1 oscillation.

[Total: 11]
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10 A student investigates the balancing of a metre rule.

Fig. 3.1 shows the set-up.

90.0cm metre rule

[0 [ [ 100]

A

bench
pivot

Fig. 3.1

(@) The student places the metre rule on the pivot so that the metre rule is as near as possible to
being balanced. Fig. 3.2 shows the position of the pivot.

48 49 50 51 52

metre rule viewed top of pivot \I\/

from above

0 (

100

)
\I_/
S
Fig. 3.2

Record the scale reading S on the metre rule at the point where the rule balances on the
pivot.

(b) The metre rule is 4 mm thick. The pivot is under the metre rule. The scale is on the top of the
metre rule. Suggest how you would obtain an accurate value of the scale reading S.
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(c) = The student places an object Q with its centre on the metre rule at the 90.0cm mark. The

position of Q is not changed during the experiment.

* He places aload P of weight P = 1.0N on the metre rule.

* He adjusts the position of load P so that the metre rule is as near as possible to being

balanced with the pivot directly below the scale reading S.

. He records, in Table 3.1, the distance a from the centre of load P to the centre of load Q.

*  He repeats the procedure using loads of weight P =2.0N, 3.0N, 4.0N and 5.0N.

. He records all the values of a in Table 3.1.

Complete the column headings in Table 3.1 by inserting the unit in the

1
— column.

Table 3.1
, Y
P/N al/cm p
1.0 80.0 1.00
2.0 59.5 0.50
3.0 54.5 0.33
4.0 50.4 0.25
5.0 47.8 0.20
(d) Plot a graph of a/cm (y-axis) against 113 (x-axis). Start the y-axis at a/cm = 30.

stemexambuilder.com

Page 21 of 22

[1]

[4]



(e) Determine the gradient G of the graph. Show clearly on the graph how you obtained the
necessary information.

(f) The gradient G is numerically equal to the distance d between the pivot and the centre of load
Q. Record the value of d to a suitable number of significant figures for this experiment.

[Total: 11]
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