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You may not need to use all of the materials provided.

In this experiment you will investigate the behaviour of a sphere rolling across a sloping
board.

(a) Pass the thread through the hole in the board and clip it in place with the spring clip.
Set up the apparatus as shown in Fig. 1.1, with the board at an angle of approximately
45° to the bench. The length of the thread between the spring clip and the sphere should
be approximately 20cm.

spring clip

thread

sphere

boss wooden strip
clamp G-clamp
stand

bench

Fig. 1.1 (not to scale)
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(b) (i) Measure and record the angle 6 between the board and the bench, as shown in
Fig. 1.2.

spring clip

bench

Fig. 1.2 (not to scale)

(ii) Push the sphere to one side. Release the sphere so that it oscillates from side to
side.

(iii) Take measurements to find the period T of the oscillations.
Record T.
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(c) Change 6 by moving the boss and clamp and repeat (b) until you have six sets of values
for 8 and T. Do not change the length of the thread between the sphere and the spring

clip.
Include values for -1 in your table.
T3
[9]
(d) (i) Plota graph of 8on the y-axis against % on the x-axis. [3]
(ii) Draw the straight line of best fit. [1]
(iii) Determine the gradient and y-intercept of this line.
gradient = .....oooeeiiiiii e
yAntercept = ..o
(2]
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(e) Itis suggested that the quantities 6 and T are related by the equation

where a and b are constants.

Use your answers from (d)(iii) to determine the values of a and b.
Give appropriate units.

[Total: 20]
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You may not need to use all of the materials provided.
In this experiment you will investigate the motion of a sphere launched from a ramp.

(a) Set up the apparatus as shown in Fig. 2.1. Adjust the height of the clamp so that the
launch angle ¢ is approximately 15°.

stand

clamp \—

tray

wooden block

sand -
X

Fig. 2.1 (not to scale)

y
\

(b) (i) Measure and record ¢, as shown in Fig. 2.1.

(ii) Measure and record the height h, of the mark above the bench, as shown in
Fig.2.2.

tray
sand

y
\

Ry = cm [1]
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(iii) Measure and record the height h, of the end of the ramp, as shown in Fig. 2.2.

(iv) Calculate the speed v of the sphere when it leaves the ramp using the expression

v=4/2g(h, - h,)

where g=9.81ms™2.

(d) (i) Place the smaller sphere on the ramp at the mark. Release the sphere.

(ii) Measure and record the horizontal distance R from the end of the ramp to the
landing position of the sphere, as shown in Fig. 2.3.

e

1 R 1
1 1
1 1
| e I
! et el
1 ,’,
1 ,t
'’
v O |
N _/ | |
/ / / / / / / A

Fig. 2.3 (not to scale)

R o= s cm [2]
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(e) Estimate the percentage uncertainty in your value of R.

percentage uncertainty = ........ccceviiiiiiiiiiiiiieeee [1]

(f) By lowering the clamp, increase the launch angle ¢ to approximately 25°. Repeat (b)

and (d) using the same sphere.

D = e
h1 T cm
h2 T et ——— cm
1V T
B o= e cm
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(g) Itis suggested that the relationship between R, vand ¢ is
R = kvcos ¢
where kis a constant.

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

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

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

T
D, ettt e et e e e e e et e s s s s st ees e r st
B e e e e e e e r e e
B e e e e e e e e s s s st e e e e et
............................................................................................................................... .

[Total: 20]
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