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1 When alight plastic ball is placed in a vertical column of moving air, the ball becomes stationary at
a height h, as shown in Fig. 1.1.

moving air

B air blower

Fig. 1.1

A student is using an air blower to create the vertical column of moving air. The student connects
the motor of the air blower to a d.c. power supply.

It is suggested that the relationship between the radius r of the ball and his
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where g is the acceleration of free fall, P is the power of the motor and K'is a constant.

Design a laboratory experiment to test the relationship between rand h.
Explain how your results could be used to determine a value for K.

You should draw a diagram, on page 3, showing the arrangement of your equipment. In your
account you should pay particular attention to:

* the procedure to be followed

* the measurements to be taken
* the control of variables

* the analysis of the data

* any safety precautions to be taken.
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Diagram
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2 A student is investigating the oscillations of a mass attached to two springs connected in series,
as shown in Fig. 2.1.

springs

mass

Fig. 2.1

A stopwatch is used to measure the time t for 10 oscillations. The measurement of t is repeated
and the average period T is determined.

The experiment is repeated for different masses.

It is suggested that T and mass M are related by the equation

2nM?
T =
vk

where k is the spring constant of the two springs in series and g is a constant.

(a) Agraph is plotted of Ig T on the y-axis against Ig M on the x-axis.

Determine expressions for the gradient and the y-intercept.

gradient = ..o

YAINTEICEPT = oo
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(b) Values of M, Ig(M/g) and measurements of t are given in Fig. 2.2.

M/g t/'s t/s T/s Ig (M/qg) Ig(T/s)
155 15.2 16.0 2.190
205 18.3 17.5 2.312
250 19.3 20.1 2.398
305 21.0 21.8 2.484
355 23.5 22.7 2.550
410 24 1 24.9 2.613
Fig. 2.2

Calculate and record values of T/s and Ig(T/s) in Fig. 2.2.

Include the absolute uncertainties in T/s and Ig(7/s). [4]
(c) (i) Plota graph of Ig(T/s) against Ig(M/q).

(ii)

(iif)
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Include error bars for Ig (T/s). 2]

Draw the straight line of best fit and a worst acceptable straight line on your graph. Both
lines should be clearly labelled. 2]

Determine the gradient of the line of best fit. Include the absolute uncertainty in your
answetr.

gradient = ..o 2]
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(iv) Determine the y-intercept of the line of best fit. Do not include the absolute uncertainty.

yrintercept = oo [1]

(d) Using your answers to (a), (c)(iii) and (c)(iv), determine the values of k and g. You need not
be concerned with units. Do not include the absolute uncertainties.

K = s
G S et
[2]
(e) Using your answers to (d), determine the mass M needed to give a period of 1.0s.
MU= oo g [1]
[Total: 15]
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