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Answer ALL questions.

You are required to determine if the extension of a rubber band obeys Hooke’s Law.

Apparatus and Materials

Retort stand, boss and clamp
Mass hanger plus 7 masses (100 g each)

*  Metre rule
* A marked rubber band
Upper mark
Rubber band
<— Retort stand, — Width

Mass hanger — |
and masses ==

boss and clamp

Lower mark

M
@ etre rule ®)

Figure 1. Setup of apparatus

Procedure

1. Hang the rubber band from the clamp as shown in Figure 1 (a) and attach the mass hanger
to the lower end of the rubber band.

2l Measure the distance (S) between the two marks on the rubber band as shown in Figure
1 (b) and record this value in Table 1.
(N-B. This is the value of S when m = 0 and F = 0)

3. Gently, add a 100 g mass to the hanger and record the distance between the marks.
(N.B. Do not drop the mass onto the hanger.)

4. Repeat Step 3 by adding a 100 g mass each time, until the total mass is 700 g.

S Calculate the stretching force (F) by using the equation F = m (kg) x g (Nkg'!),
where g = 10 Nkg'. Record the value of F in Table 1.

6. Calculate the increase in length or the extension (x / cm) of the rubber band by subtracting

the initial scale reading from each of the loaded readings. Record these values in Table 1
(in the extension of the rubber band column).

GO ON TO THE NEXT PAGE
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(a) Complete Table 1.

TABLE 1: STRETCHING FORCE AND ASSOCIATED DISTANCE READING

Distance hetween Extension of the rubber
Mass on massholder Stretching force upper and lower
band
m/(g) F/(N) mark o
S/ (cm)
0 0 0
100 1.0
200
300
400
500
600
700
(5 marks)
(b) On the grid provided in Figure 2 on page 7, plot a graph of extension/(cm) versus stretching
force/(N). Draw the best smooth curve through the points. (8 marks)
S
GO ON TO THE NEXT PAGE i
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Figure 2. Graph of extension/(cm) versus stretching force/(IN)
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() Use your graph, on page 7, to calculate the length of the rubber band, if the stretching
force applied is 3.5 N.

(4 marks)
(d) State ONE precaution that should be taken during the experiment to improve its accuracy.

(e) State whether the rubber band obeys Hooke’s Law. Making reference to your graph, justify
your answer.

Total 21 marks

GO ON TO THE NEXT PAGE
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A student plotted the graph shown in Figure 3 of the results of an experiment to find the cooling

curve of paraffin.

60|

"

T

(a) Complete Table 2 for values of 6 and t using the graph shown in Figure 3.

TABLE 2: TEMPERATURE AND ASSOCIATED TIME READING

Figure 3. Cooling curve for paraffin

0/°C

53

30

t/min

0.5

122 3

5.5

(b) Which pair of letters, from the graph in Figure 3, indicates that the paraffin is in

(@)
(i1)

a solid state only

a liquid state only

0

(6 marks)

(2 marks)

GO ON TO THE NEXT PAGE
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() Determine the melting point of paraffin in Kelvin. (Show all working).

(3 marks)
(d) Describe ONE method the student could have used to obtain the results shown in Figure

3. Include ONE source of error and ONE precaution to be taken while conducting this
experiment.

GNGEWRITE TN TS AR

Total 17 marks
GO ON TO THE NEXT PAGE

DO NOT

01238032/J/CSEC 2022

|_ 0123803210 J




A e e e L T T L S e e e T e e
B e B A e R R R e R S pletihptpranyegraterieyttyeinatataotodadanydantotodnt ot dytytatutatabidadniadadaintitilely N T T e S R R R pla ity R L S A A A A R S AR i

e

T
R e

|_ =1 _I

On a field trip, a group of students noticed that, at a particular place, they could hear echoes clearly.
The teacher told them the echoes were formed when sound waves reflected off a wall. She asked
them to plan and design an experiment to estimate the speed of sound given that the distance to
the wall is known.

Describe an appropriate method that can be used to carry out the experiment.

(a) Apparatus required

(b) Procedure

(5 marks)

GO ON TO THE NEXT PAGE
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() Analysis of Results

(d) ONE limitation

Total 10 marks

END OF TEST

IF YOU FINISH BEFORE TIME IS CALLED, CHECK YOUR WORK ON THIS TEST.
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EXTRA SPACE
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If you use this extra page, you MUST write the question number clearly in the box provided.

Question No.
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