
A student carried out an experiment to find the spring constant of a steel spring. The
apparatus is shown in Fig. 1.1.

Fig. 1.1

The student recorded the unstretched length l0 of the spring. Then she added loads W to the
spring, recording the new length l each time. The readings are shown in the table below.

(a) Calculate the extension e of the spring produced by each load, using the equation

e = (l – l0).

Record the values of e in the table. [2]

load W

half-metre
rule

half-metre
rule

l

l0

W / N l / mm e / mm

0 30

1 32

2 33

3 36

4 39

5 40

6 42

l0 = 30 mm

HOOKE'S LAW-SPRING CONSTANT

1
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(b) Plot the graph of e / mm (y-axis) against W / N  (x-axis). [4]

(c) Draw the best-fit straight line for the points you have plotted. Calculate the gradient of
the line. Show clearly on the graph how you obtained the necessary information.

gradient = ………………………………..[4]
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-------------------------------------------Marking Scheme-------------------------------------------------------
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A student is determining the spring constant k of a spring.

Fig. 1.1 shows the apparatus used.

clamp stand

spring

metre rule

‘blu-tack’ between ruler
and clamp rod

bench

l0

Fig. 1.1

(a) On Fig. 1.1, measure the unstretched length l0 of the coiled part of the spring, in mm.

Record this value of length l in Table 1.1 for L = 0.00 N. [1]

(b) On Fig. 1.1, show how a set-square could be used to take readings in order to determine the
length l0 of the coiled part of the spring. [1]

(c) The student places a 0.20 N load on the spring. He records the new length l of the spring in
Table 1.1.

He repeats the procedure using loads of 0.40 N, 0.60 N, 0.80 N and 1.00 N. All the readings
are recorded in Table 1.1.

(i) Calculate the extension e of the spring for each value of load L, using the equation

e = (l – l0). Record the values of e in Table 1.1. [1]

(ii) Complete the column headings in Table 1.1.
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Table 1.1

L / l / e /

0.00 0

0.20 31

0.40 40

0.60 46

0.80 55

1.00 63

[1]

(d) Plot a graph of L / N (y-axis) against e / mm (x-axis).

[4]

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

G =  .......................................................... [2]
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(f) The gradient G is numerically equal to the spring constant k.

Write down a value for k to a suitable number of significant figures for this experiment.

k =  ..............................................  N / mm  [1]

[Total: 11]
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 A student is determining the spring constant k of a spring by two methods.

Fig. 1.2 shows how the apparatus is used.

Method 1

(a) On Fig. 1.1, measure the unstretched length l0 of the spring, in mm.

spring l0

Fig. 1.1

l0 =  ................................................. mm [1]

(b) The student attaches the spring to the clamp as shown in Fig. 1.2.

He hangs a 300 g mass on the spring.

clamp holding
cork

pin in cork
bench

clamp holding spring

spring

300 g mass

Fig. 1.2

  He measures the new length l of the spring.

53l =  ...................................................... mm

www.smartexamresources.com 9

sm
art

ex
am

res
po

urc
es

.co
m

3



(i) Calculate the extension e of the spring using the equation e = l – l0.

e =  ................................................. mm [1]

(ii) Calculate a value for the spring constant k using the equation k = Fe , where F = 3.0 N.

k =  ............................................  N / mm [1]

Method 2

(c) The student pulls the mass down a short distance and releases it so that it oscillates up and
down. Fig. 1.3 shows the time t taken for 10 complete oscillations.

00:03. 46

min sec sec

Fig. 1.3

(i) Record the time t taken for 10 complete oscillations.

t =  ........................................................ [1]

(ii) 1. Calculate the time T taken for one complete oscillation.

T =  .............................................................

2. Calculate T 2.

T 2 =  .............................................................
[2]

(iii) Calculate the spring constant k using the equation k = 0.040 m
T 2 , where m = 0.300 kg.

k =  ............................................  N / mm [1]
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(d) State and explain whether your two values for k are the same within the limits of experimental
accuracy.

statement  ..................................................................................................................................

explanation  ...............................................................................................................................

 ...................................................................................................................................................
[2]

(e) A student states that repeating Method 1 with different masses would improve the reliability of
the value obtained for k.

Suggest additional values for the mass m that you would use when repeating the experiment
to improve the reliability.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [2]

[Total: 11]
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