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You may not need to use all of the materials provided.
1 In this experiment, you will investigate the motion of a system of masses as its shape is
changed.

(@) You are provided with a length of wire, bent into two arms, with a mass attached at the
end of each arm as shown in Fig. 1.1.

Fig. 1.1

(i) Measure and record the angle ¢ between the two arms.

(i) Calculate sin2<Q>, where

e (3) =8 xsn(§)
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(b) You are provided with a spring suspended from a stand. A hook is suspended from the
bottom of the spring.

Hang the wire from the upper part of the hook and hang the mass hanger from the lower
part of the hook as shown in Fig.1.2.

clamp
spring

wire
e
mass hanger
stand —_ ]
[
bench
Fig. 1.2

(i) Twist the mass hanger through about 45° and release it so that the mass hanger
and wire rotate back and forth as shown in Fig. 1.3.

wire
one complete
swing

mass hanger

Fig. 1.3 (top view)

(i) Measure and record the time t for the mass hanger and wire to make 5 complete
swings.

© UCLES 2014 9702/34/M/13/14 [TU rn over



4

(c) Remove the wire from its hook. Bend the wire to change the angle 6. The arms of the
wire must remain straight.

Repeat (a) and (b) until you have five sets of readings for § and t.

Include values for t2 and sin2<g> in your table.

[9]
(d) (i) Plota graph of t2 on the y-axis against sin2<g> 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 = ...,
L1 (=] (0= o] A
[2]
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(e) The quantities t and 6 are related by the equation

t?=p+q sin2<g>

where p and g are constants.

Using your answers from (d)(iii), determine the values of p and g.

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 collision between two spheres.

(@) You are provided with two spheres. Take measurements to find the average radius r of
the spheres.

(b) You are provided with a flat board, as shown in Fig. 2.1.

| || wooden strip

I sticky surface

| small hole

| __—board

\

————centre line

Fig. 2.1

A wooden strip with a sticky surface is attached to the board, and there is a small
hole in the board.

(i) Measure and record the distance [ between the small hole and the sticky surface.

(i) Measure and record the perpendicular distance e between the centre line and the
line labelled A.
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(c) (i) You are provided with a ramp with a groove in it.
Position the ramp on the board with the centre of the groove along line A, and
position one of the spheres in the hole, as shown in Fig. 2.2.

AN

ram ——__sphere
p\ positioned in
: hole
N
! | centre of
! groove aligned
! with line A
BA
Fig. 2.2

(i) Place the second sphere on the groove and release it so that it rolls down and hits
the sphere in the hole. Both spheres will roll forward and hit the wooden strip.
Measure and record the distance x between the centre of the right-hand sphere
and the centre line, as shown in Fig. 2.3.

|
X
l——1
. ' ™~ position of
—— sphere hitting
T the wooden
strip
BA
Fig. 2.3
X T ettt mm [2]
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(iii) Estimate the percentage uncertainty in your value of x.

percentage UNCErtainty = .......cccooiiiiieiiieeeenniniiiiieeeeee s [1]

(iv) Before the sphere hits the wooden strip, its path makes an angle ¢ with the centre
line. Calculate ¢ using the relationship

tand = (ﬁ)

(d) Repeat (b)(ii), (c)(i), (c)(ii) and (c)(iv) with the distance e measured to line B and the
centre of the groove along line B.

BT e mm
X S ottt mm
O =

[1]
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(e) Itis suggested that the relationship between 4, e and r is
o= ke
sing = o

where K is a constant.

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

first value of K = ..o,

second value of k =

[2]
(i) Explain whether your results support the suggested relationship.
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(i)
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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.

9702/34/M/13/14




12

BLANK PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the
publisher will be pleased to make amends at the earliest possible opportunity.

Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local
Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

© UCLES 2014 9702/34/M/13/14



