IGCSE MECHANICS II
HOMEWORK 1 – EFFECTS OF FORCES 
TIME 25min 
NAME……………………………………………………………………..			Total           /22
CORE
· State that a force may produce a change in size and shape of a body. 
· Plot extension/load graphs and describe the associated experimental procedure. 
· Describe the ways in which a force may change the motion of a body. 
EXTENDED
· Interpret extension/load graphs 
· State Hooke’s Law and recall and use the expression F = k x
· Recognise the significance of the term ‘limit of proportionality’ for an extension/load graph 
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In an experiment, forces are applied to a spring as shown in Fig. 2.1a. The results of this
experiment are shown in Fig. 2.1b.
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(a) What is the name given to the point marked Q on Fig. 2.1b?
o)

(b) For the part OP of the graph, the spring obeys Hooke’s Law.
State what this means.

1]

(c) The spring is stretched until the force and extension are shown by the point R on the
graph. Compare how the spring stretches, as shown by the part of the graph OQ, with
that shown by QR.

1]

(d) The part OP of the graph shows the spring stretching according to the expression
F=kx.

Use values from the graph to calculate the value of k.

2]
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The IGCSE class is investigating the effect of a load on a rule attached to a spring.

The apparatus used is shown in Fig. 1.1.
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The rule has the zero end taped to the bench so that it does not slip. The rule is attached to
a spring at the 40.0 cm mark. The students hang masses, starting with a 10 g mass, on the
rule at the 90.0cm mark. For each mass, they measure the angle ¢ between the rule and
the bench.

One student's readings are shown in the table.

m/ o/

0 29
10 28
20 26
30 25
40 22
50 19

(a) Complete the column headings in the table. m

(b) A student suggests that ¢ should be directly proportional to m. State, with a reason,
whether the readings in the table support this suggestion.

statement

reason ...

2
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(c) A student carries out this experiment using the 360 ° protractor shown in Fig. 1.2.

Fig.1.2

Explain how the student could use this protractor to measure the angle # between the
metre rule and the bench. You may draw a diagram if you wish.

2

(d) The range of angles measured in this experiment may be quite small. Using the same
apparatus and with the masses and spring in the same positions, suggest another
method of investigating as reliably as possible the extent by which the rule is pulled
down by the masses. This method must not use a protractor but an additional rule may
be used. You may draw a diagram if you wish.

2]





image1.png
The length of a spring is measured when various loads from 1.0N to 6.0N are hanging
from it. Fig. 1.1 gives a graph of the results.

25

20
length/cm

15

10

load/N
Fig.1.1

Use the graph to find
(a) the length of the spring with no load attached,

length

(b) the length of the spring with 4.5N attached,

length

cm [1]

(c) the extension caused by a 4.5N load.

extension = ..
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A spring is hung from a beam, and a load is suspended from it.
Fig. 3.1 shows the spring before and after suspending the load.
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(a) Using the letters on Fig. 3.1, state which distance you would need to measure in order
to find the extension of the spring.

distance = . .M

(b) An experimenter measures the extension of the spring with different loads, and obtains
the graph shown in Fig. 3.2.
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(i) When the experimenter hangs an unknown load on the spring, the extension
of the spring is 1.7cm.
Use Fig. 3.2 to find the weight of the unknown load.

weight = .. N [1]
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(ii) State the value of the tension in the spring when this load is hanging from it.

tension = ... . [2]

The load is pulled down further.
State what happens to the tension in the spring.

.M

(iv) After being pulled down, the load is released.
State what happens to the load immediately after it is released.

.M

[Total: 6]




