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1 Astudent is investigating the motion of a wooden block on an inclined plane, as shown in Fig. 1.1.
A falling body causes the wooden block to accelerate.
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Fig. 1.1
The wooden block is initially at rest at point P and has velocity v at point Q.

It is suggested that the relationship between v and the angle 6 of the plane to the horizontal is

(B+ m)v?
2s

where B is the mass of the falling body, m is the mass of the wooden block, s is the distance
between P and Q and g is the acceleration of free fall.

= Bg— mgsin 6

Design a laboratory experiment to test the relationship between v and 6. Explain how your results
could be used to determine a value for g. 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.
[15]
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Diagram

© UCLES 2017 9702/51/M/J/17 [Turn over



GradeMax
Physics - 2017 - May/Jun - Paper 51 - QP - Cambridge

[Total: 15]
© UCLES 2017 9702/51/MIJ/17



GradeMax
Physics - 2017 - May/Jun - Paper 51 - QP - Cambridge

5

2 Astudentis investigating how the time for an electrical pulse to travel in a coaxial cable varies with
the length of the cable. The pulse is reflected at one end of the cable. An oscilloscope is used to
display the initial pulse and the reflected pulse.

The trace on the oscilloscope is shown in Fig. 2.1.

Fig. 2.1

The time t for the pulse to travel to the end of the cable and back is determined by measuring the
distance d between the pulses on the screen, and then using the time-base and the relationship

t = d x time-base.

The initial length of the cable is L. A total length Zis removed from the cable and the experiment is
repeated.

It is suggested that t and Z are related by the equation

2(L-2)

V==
where v is the speed of the pulse.
(a) Agraphis plotted of ton the y-axis against Z on the x-axis.

Determine expressions for the gradient and the y-intercept.

gradient = ...

YAINEErCePt = oo
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(b) Values of Zand d are given in Fig. 2.2.
The time-base is 0.1 uscm™.
Z/m d/cm t/us
0.0 8.0+01
4.0 7.7 +£0.1
8.0 7.3+0.1
12.0 7.0+0.1
16.0 6.6 +£0.1
20.0 6.2 +0.1
Fig. 2.2

Calculate and record values of t/us in Fig. 2.2.
Include the absolute uncertainties in t. [2]

(c) (i) Plota graph of t/us against Z/m.
Include error bars for t. 2]

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

(iii) 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. Include the absolute uncertainty in your
answetr.

YAINErcept = oo [2]

(d) (i) Using your answers to (a), (c)(iii) and (c)(iv), determine the values of L and v. Include
appropriate units.

L = e
VS e a e
[2]
(ii) Determine the percentage uncertainties in L and v.
percentage uncertainty in L= ... Y%
percentage unCertainty in V= ... Y%
[2]
[Total: 15]
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