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In this question you will investigate how the force required to maintain equilibrium of a
horizontal rule depends on the position of a mass suspended from the rule.
(a)

(i) Suspend a rule horizontally using two loops of string and a newton-meter, as
shown in Fig. 1.1. The strings must be vertical.
newton-meter

string
string

rule
stand

Fig. 1.1
(ii) Suspend the mass at a distance d from the newton-meter using a loop of string.
You will need to adjust the position of the clamps to ensure that the rule remains
horizontal. The arrangement should now be as shown in Fig. 1.2.
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Fig. 1.2

(b)

(i) Measure and record the value of d and the reading F from the newton-meter.
d = ...................................
F = ...................................
(ii) Determine the percentage uncertainty in the value of d.

percentage uncertainty in d = ...................................
(iii) Explain how you ensured that the rule was horizontal when the measurements
were taken.
..................................................................................................................................
..................................................................................................................................
..................................................................................................................................
..................................................................................................................................
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(c) Slide the suspended mass to a new position on the rule and repeat (b)(i) until you
have six sets of readings for d and F. You should ensure when you are taking readings
that the rule is horizontal and that the newton-meter does not go off scale.
Include all six sets of values of d and F in your table of results.

(d) Plot a graph of F (y-axis) against d (x-axis) and draw the best straight line through the
points.
(e) Determine values for the gradient and y-intercept of the line.

gradient = ......................................................
y-intercept = ......................................................
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(f)
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The equation that relates F and d is
–Wd
mg
F = ––––– + ––––– + W
L
2
where W is the weight of the suspended mass, m is the mass of the rule, L = 0.980 m,
and g = 9.81 m s–2.
Use your answers from (e) to determine values for W and m. Include appropriate units.

W = ...................................
m = ...................................
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