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This question is about an experiment with a retractable steel tape measure.

The tape measure is placed at the edge of the bench and about 1 m of the steel tape is extended 

so that it overhangs the bench. 

The tape is then locked in this position to stop it from retracting. 

A student measures the dimensions x and y, the horizontal and vertical displacements of the free 

end of the tape, as shown in Figure 1. 
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(a) Describe a suitable procedure the student could use to measure y.
You may add detail to Figure 1 to illustrate your answer.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)

(b) By changing the extension of the tape, the student obtains further values of x and y.

These data are shown in the table.

x / cm y / cm

132.4 61.2

116.8 33.7

105.1 24.3

94.5 15.6

84.3 11.0

73.2 5.7

Suggest why the student chose to make all measurements of x greater than 70 cm

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(1)
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(c) The data from the experiment suggest thaty = Axn where n is an integer and A is a
constant.

These data are used to plot the graph in Figure 2.

Determine n using Figure 2.
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Figure 2 
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A pencil, unsharpened at both ends, has a cylindrical graphite core of uniform diameter d 

surrounded by an octagonal (eight-sided) wooden body. 

Figure 1 shows an end view and a cross-sectional slice along the length of the pencil. 

d 

cylindrical graphite 
core of the pencil 

w 

end view of the pencil showing 

Figure 1 

the octagonal (eight-sided) both ends of the unsharpened pencil are fiat 
shape of the wooden body 
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