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2
You may not need to use all of the materials provided.
1 Inthis experiment, you will investigate the equilibrium position of a suspended mass.

The apparatus has been set up as shown in Fig. 1.1.
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Fig.1.1

(a) Measure and record the distance L between the two nails.

(b) (i) Attach the crocodile clip to the string so that the string passes through the gap
between the jaws of the crocodile clip, as shown in Fig. 1.2.

string gap

Fig.1.2
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3
Suspend the mass hanger and masses from the loop attached to the crocodile clip. For

Adjust the position of the crocodile clip so that the distance d from the plumb-line to the |examiners
string loop is about 30cm, as shown in Fig. 1.3. Use
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(i) Measure and record d.

(iii) Measure and record the initial height h of the bottom of the mass above the bench,
as shown in Fig. 1.3.
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(c) Reduce d by moving the crocodile clip closer to the plumb-line, ensuring that the string For
passes through the gap as shown in Fig. 1.2. Measure and record d and the new height |Examiners
h of the bottom of the mass above the bench. Repeat until you have six sets of values Use
for d and h, with d in the range 5cm to 30cm.

2
Include values of (% - d) and (h —hy) in your table.

[10]
2

(d) (i) Plota graph of (% - d) on the y-axis against (h — h;) on the x-axis. [3]
(i) Draw the straight line of best fit. [1]

(iii) Determine the gradient and y-intercept of this line.
gradient = ......ccccciiiiiii e
Y-INTEICEPTL = oo
[2]
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(e) The relationship between d and h is For

Examiner's

= h + Use

Using your answers from (d)(iii), determine the values of a and b.
Give appropriate units.
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You may not need to use all of the materials provided.

2 Inthis experiment, you will investigate the adhesive strength of Blu-Tack.

@ ()

(i)
(iii)

(iv)

(b) ()

© UCLES 2012

You have been provided with two plastic rulers, one with a loop of string attached.
Take the ruler without string and clamp it along the edge of the bench with a flat
face uppermost.

Use some of the Blu-Tack to make a ball of diameter about 8 mm.

Using the calipers provided, measure and record the diameter of the ball.

ball diameter = ..o

Place the ball of Blu-Tack on the clamped ruler with a thin rod each side of it. Press
the flat face of the second ruler on to the Blu-Tack until the ruler touches the rods.
The Blu-Tack will form a disc, as shown in Fig. 2.1.

G-clamp disc of
rod Blu-Tack

string

Fig. 2.1

Measure and record the diameter d of the disc of Blu-Tack.
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(i)

(iii)

(c) ()
(i)

(d) ()
(i)
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Estimate the percentage uncertainty in d.

percentage unCertainty = ........ccccceveeeeriiniiinneeeeee e [1]

, nd?

Calculate the contact area A using A = 1
AT [1]

Attach the newton-meter to the string loop and lay it horizontally on the bench.

Pull the newton-meter horizontally (parallel to the rulers). Measure and record the
force F when the top ruler detaches.

Remove the Blu-Tack from the rulers.

Make a ball with a slightly different diameter and repeat (a)(iii), (a)(iv), (b)(i), (b)(iii)
and (c).

You should be aware that a large change in diameter could result in a reading
outside the range of the newton-meter.

ball diameter = ...ooeeeeee e

S [1]
A S oo [1]
F o e 2]
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(e) Itis suggested that the relationship between F and A is

For
Examiner's

F=kA Use
where Kk is a constant.

(i) Using your data, calculate two values of k.

firstvalue of K = ...
second value of K= ...
[1]
(i) Explain whether your results support the suggested relationship.
.............................................................................................................................. [1]
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Describe four sources of uncertainty or limitations of the procedure for this
experiment.

Describe four improvements that could be made to this experiment. You may
suggest the use of other apparatus or different procedures.
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