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OCR Physics A


Refer to the Physics A datasheet for data, formulae and relationships information.

1
The graph shows the cooling curve for a molten wax.
[image: image90.png]m A Level Sciences





Figure 1

There is no change in temperature between the points L and M because:

A
the wax only loses energy whilst the temperature falls


B
when the wax changes state latent heat is the source of the energy lost


C
the wax absorbs energy when solidifying


D
the specific heat capacity of the wax changes during solidification.
Your answer
 SHAPE  \* MERGEFORMAT 



(1 mark)
2
In an experiment to demonstrate Brownian motion in a liquid, pollen grains are observed with a microscope. Which of the following statements is/are a correct explanation of the observations?



1
The motion of the pollen grains is random because of random changes in the number of liquid molecules hitting the pollen.


2
The molecules of the liquid have a random distribution of speeds.


3
The mass of the pollen grains is much greater than the mass of the molecules.

A
1 only

B
1 and 2

C
1 and 3

D
3 only
Your answer
 SHAPE  \* MERGEFORMAT 



(1 mark)
3
An ideal gas at a pressure, P, and temperature, T, contains N molecules per unit volume. The pressure of the gas is increased to 2 P and the temperature is reduced to 0.5 T. What does the number of molecules per unit volume now become?

A
0.5 N

B
N

C
0.25 N

D
4 N
Your answer
 SHAPE  \* MERGEFORMAT 



(1 mark)
4
A mechanical system is forced to vibrate by an external oscillator. There is minimal damping in the system. Which of the following statements is true at resonance?


1
The amplitude of the vibration is a maximum.

2
The driving frequency of the oscillator is equal to the natural frequency of the system.


3
The energy transferred from the oscillator to the system is a maximum.

A
1, 2, and 3

B
1 and 2

C
1 and 3

D
2 only

Your answer
 SHAPE  \* MERGEFORMAT 



(1 mark)
5
Two satellites, K and L, travel in circular orbits of radii 8000 km and 12 000 km, respectively, around the centre of the Earth.

What is the value of the ratio
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D
(1.5)1.5
Your answer
 SHAPE  \* MERGEFORMAT 



(1 mark)
6
Dark lines are seen in the Sun’s spectrum.

What are these dark lines caused by?

A
Interference between light from different points on the Sun’s surface.

B
Diffraction of light as it travels from the Sun to the Earth.

C
Absorption of certain frequencies by gases in the outer layers of the Sun.

D
Atoms in the Sun’s surface emitting intense light at certain frequencies.
Your answer
 SHAPE  \* MERGEFORMAT 



(1 mark)
7
The Hertzsprung–Russell diagram directly compares which two properties of stars?

A
size and temperature

B
luminosity and temperature


C
size and distance

D
luminosity and surface area

Your answer
 SHAPE  \* MERGEFORMAT 



(1 mark)
8
Two springs X and Y both obey Hooke’s law. They have force constants of magnitude 2 k and k, respectively.

The springs are each stretched by a force that is gradually increased from zero up to an identical maximum value. The work done in stretching spring X is WX, and the work done in stretching spring Y is WY.


Which formula correctly relates WX and WY?

A
WX ( 0.25 WY

B
WX ( 0.5 WY

C
WX ( 2 WY

D
WX ( 4 WY
Your answer
 SHAPE  \* MERGEFORMAT 



(1 mark)
9
A beam of monochromatic light of wavelength 550 nm is incident normally on a diffraction grating. The angle between the two second-order diffracted beams is 45°.


What is the grating spacing?

A
2.9 (m

B
1.6(m

C
1.4 (m

D
0.78 (m
Your answer
 SHAPE  \* MERGEFORMAT 



(1 mark)
10
A star has surface temperature 3200 °C and luminosity L. A second star of identical size has a surface temperature of 2700 °C.

What is the luminosity of the second star expressed in terms of L?

A
0.51 L

B
0.84 L

C
1.9 L

D
0.54 L
Your answer
 SHAPE  \* MERGEFORMAT 



(1 mark)
11
a
The average intensity of solar radiation incident on a solar panel is 
250 W m−2. The solar panel uses this radiation to heat water flowing through it. The rate of flow of water through the panel is kept constant at 
5.0 × 10(4 m3 min−1. A single solar panel has an area of 4.0 m2 and 80% of the solar radiation is used to heat the water.



Calculate the temperature rise of the water as it flows through the panel.


Specific heat capacity of water ( 4200 J kg(1 K(1
 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(4 marks)

b
A group of scientists have formulated an organic liquid to be used in a heat exchanger. They now need to determine the specific heat capacity of the liquid.


Write a plan of how they could do this in a laboratory.



You should include:

· a labelled diagram of the arrangement

· a list of the measurements to be taken

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

· possible sources of uncertainty in your measurements and how these could be reduced.
 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(6 marks)
12
a
A gas molecule of mass m travelling perpendicular to the wall of a container hits the wall with speed (. Explain why the molecule rebounds with speed ( and determine the change of momentum experienced by the molecule.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)

b
A constant mass of gas occupies a container of constant volume. Use the kinetic theory of gases to explain the increase in the force exerted on the walls of the container by the gas when its temperature is raised.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(3 marks)

c
i
The tyres of a car are pumped up with air to a pressure 2.1 × 105 Pa at 17 °C before a journey. After completing the journey, the temperature of the air in the tyres rises to 59 °C.



Calculate the new pressure of the air. Assume the volume of the tyres remains unchanged.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)


ii
Assuming that the total mass of the car in i stays constant at 1800 kg, calculate the change in the total area of contact of the tyres with the road as a result of the rise in temperature.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(3 marks)
Based on OCR Physics A, June 2013
13
a
Figure 2 shows a Griffin search helicopter viewed from above.
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Figure 2


The blades of the helicopter rotate in a circle of radius 6.9 m. When the helicopter is hovering, the blades propel air vertically downwards with a constant speed of 16 m s(1. Assume that the descending air occupies a uniform cylinder of radius 6.9 m.



Density of air is 1.3 kg m–3


i
Show that the mass of air propelled downwards in a time of one minute is about 2 × 105 kg.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)


ii
Calculate the force provided by the rotating helicopter blades to propel this air downwards.
 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(3 marks)


iii
State, in relation to this situation, the law you have used to determine the answer to ii.
 SHAPE  \* MERGEFORMAT 



(1 mark)


iv
Calculate the mass of the hovering helicopter. Explain your reasoning.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)

b
Figure 3 shows an aeroplane flying in a horizontal circle at constant speed. The weight of the aeroplane is W and the lift force acting at right angles to the wings is L.
[image: image45.emf]centre of
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Figure 3


i
Explain how the lift force, L, keeps the aeroplane flying in a horizontal circle.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)


ii
Explain how the aeroplane is able to fly at constant speed even though there is a resultant force acting upon it.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)


iii
The aeroplane flies in a horizontal circle at a constant speed of 220 m s(1. The wings of the aeroplane are kept at an angle of 25º to the horizontal throughout.



Calculate the radius of the circle.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(4 marks)
Based on OCR Physics A, January 2011
14
a
A body vibrates with simple harmonic motion about its equilibrium position.


Describe the difference between:


i
displacement and amplitude
 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)


ii
frequency and angular frequency.
 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)

b
Figure 4 shows the cross section of a dockyard basin. The sides of the basin are vertical and the bottom is flat. The tide causes the surface of the water to perform vertical simple harmonic motion (SHM). The period of the SHM is 12.5 hours. The surface of the water in the basin is calm throughout the oscillation.
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Figure 4


The maximum depth of the water is 21 m and the minimum depth is 15 m.


i
Calculate the amplitude of the water oscillation.
 SHAPE  \* MERGEFORMAT 



(1 mark)


ii
Calculate the frequency of the water oscillation.
 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)


iii
Calculate the maximum vertical speed of the water surface.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)


iv
Write an expression for the depth of water, d, in metres, present in the basin in terms of time, t, in seconds.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)
OCR Physics A, January 2011
15
a
A planet of mass, m, moves in a circular orbit of radius, r, about a star of mass, M. The planet has an orbital period, T.


Use your knowledge of circular motion and Newton’s law of gravitation to derive an equation representing Kepler’s third law.
 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(4 marks)

b
S. Synnott used data from the Voyager 1 spacecraft to identify the Amalthea group of moons orbiting Jupiter. Table 1 gives part of the data for two of these moons.

	Name
	Mean orbital radius/108 m
	Orbital period/hour

	Metis
	1.28
	7.08

	Thebe
	2.22
	



Table 1


i
Calculate the speed of Met is in its orbit.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)


ii
Show that the mass of Jupiter is about 2 × 1027 kg.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)


iii
Complete the data table by determining the orbital period of Thebe.
 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)
OCR Physics A, June 2010
16
a
Figure 5 shows how the recessional speed,(, of galaxies varies with their distance, d, from the Earth.
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Figure 5


i
Use Figure 5 to determine the value of the Hubble constant.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(2 marks)


ii
Hence, estimate the age of the Universe in years.



1 year ( 3.2 × 107 s and 1 pc ( 3.1 × 1016 m

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(3 marks)

b
Describe the evidence for the Big Bang model of the Universe.

 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



 SHAPE  \* MERGEFORMAT 



(6 marks)
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