
Modelling Physics long answer questions

Module 3: Forces and Motion

3.1 Motion

1)
[image: ]

3.5 Materials
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Module 5: Newtonian World and astrophysics

5.1 Thermal Physics
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5.2 Circular motion
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5.3 Simple harmonic motion and oscillations
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5.5 Astrophysics and Cosmology
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5 You are provided with a small bottle of cooking oil and standard physics laboratory equipment.

With the help of a labelled diagram, describe an electrical experiment to determine the specific
heat capacity c of the oil.

State two sources of uncertainty in your measurements and discuss how these could be reduced.

/ In your answer, you should use appropriate technical terms spelled correctly.
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Fig. 3.1 shows apparatus used to investigate circular motion. The bung is attached by a continuous
nylon thread to a weight carrier supporting a number of slotted masses which may be varied. The
thread passes through a vertical glass tube. The bung can be made to move in a nearly horizontal
circle at a steady high speed by a suitable movement of the hand holding the glass tube. A constant
radius r of rotation can be maintained by the use of a reference mark on the thread.
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Fig. 3.1
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(b) (i) Two students carry out an experiment using the apparatus in Fig. 3.1 to investigate the
relationship between the force F acting on the bung and its speed v for a constant radius.
Describe how they obtain the values of Fand v.
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4 Fig. 4.1 shows slotted masses suspended from a spring. The spring is attached to a fixed support
at its upper end.

Fig. 4.1

When the masses are pulled down a short distance from the equilibrium position and released

they oscillate vertically with simple harmonic motion. The frequency f of these oscillations depends
on the mass m of the masses.

Two students make different predictions about the relationship between f and m.
One suggests fis proportional to 1/m and the other believes fis proportional to 1/Vm.

(a) Describe how you would test experimentally which prediction is correct.
Include in your answer:

« the measurements you would take, and

* how you would use these measurements to test each prediction.
You should also discuss ways of making the test as reliable as possible.
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(c) List the different types of energy involved in the oscillations of this mass-spring system.
Describe the energy changes when the masses move from the lowest point of the oscillation
to the highest point.

In your answer you should use appropriate technical terms spelled correctly.
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(b) A student wishes to investigate whether the period of oscillation of a simple pendulum is
constant for all angles of swing. Describe how the student should carry out the investigation.
Include the following in your description:

« a sketch of the apparatus with angle of swing labelled

* details of how the measurements would be made

* how these results would be used to form a conclusion

« the major difficulty likely to be encountered and how this might be overcome.

Sketch:
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(c) (i) With the help of a suitably labelled graph, explain what is meant by resonance of a
mechanical system.
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6 (a) (i) Describe the formation of a star such as our Sun and its most probable evolution.

/ In your answer you should make clear how the steps in the process are sequenced.
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9 (a) Describe the formation of the Sun.

/ In your answer, you should make clear how the steps of the process are sequenced.
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8 (a) Describe briefly the sequence of events which occur in the formation of a star, such as our
Sun, from interstellar dust and gas clouds.

/ In your answer, you should make clear how the steps in the process are sequenced.
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9 (a) A star radiates energy produced from fusion reactions within its core. Explain what is meant
by fusion and explain the conditions necessary for fusion to occur in the core of a star.
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(c) Describe qualitatively the evolution of the universe immediately after the big bang to the
present day. You are not expected to state the times for the various stages of the evolution.
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(b) State what is meant by the big bang. Describe how it explains the origin of the microwave
background radiation.

% In your answer, you should make clear how the microwave background radiation supports the
Cosmological Principle.
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12 (a) Describe the evolution of the Universe from the separation of the four fundamental forces to
the formation of atoms.

/) In your answer, you should make clear how the steps of the process are sequenced.
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5 (a) A student conducts an experiment to estimate the acceleration g of free fall by dropping a
heavy metal ball from a high wall into a sandpit below. Describe how this student can estimate
the acceleration g of free fall. Your description should include:

* the measurements taken

« the instruments used to take the measurements

*  how the measurements are used to estimate g

« an explanation of why the value for g is only an estimate

/ In your answer, you should use appropriate technical terms, spelled correctly.




image2.png
(b) Fig. 7.2 shows one possible method for determining the Young modulus of a metal in the form
of a wire.
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Fig. 7.2
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Describe how you can use this apparatus to determine the Young modulus of the metal. The
sections below should be helpful when writing your answers.

The measurements to be taken:
/ In your answer, you should use appropriate technical terms, spelled correctly.

The equipment used to take the measurements:

/ In your answer, you should use appropriate technical terms, spelled correctly.
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(b) Describe an electrical experiment to determine the specific heat capacity c of a liquid.

Include in your answer:

a labelled diagram of the arrangement

a list of the measurements to be taken

an explanation of how the value of ¢ would be determined from your results

possible sources of uncertainty in your measurements and how these could be reduced.
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(b) Fig. 6.1 shows a cylinder that contains a fixed amount of an ideal gas. The cylinder is fitted
with a piston that moves freely. The gas is at a temperature of 20°C and the initial volume is
1.2 x 10~*m3. Fig. 6.2 shows the cylinder after the gas has been heated to a temperature of
90°C under constant pressure.

volume = 1.2 x 10~4m3

90YC
207C

Fig. 6.1 Fig.6.2

(i) Explain in terms of the motion of the molecules of the gas why the volume of the gas
must increase if the pressure is to remain constant as the gas is heated.
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(ii) Explain, in terms of the behaviour of molecules, how a gas exerts a pressure on the
walls of its container.




