pt Questions 16-27
w about 1 hour and 45 minutes for this part
Answer the questions in the spaces provided.

Show all relevant working in questions involving calculations.

Question 16 (3 marks)

NASA recently landed a space probe on an asteroid found between the orbits of Earth
and Mars. The 500 kg space probe had a weight of 2.5 N when it landed on the

asteroid.

(a) What would be the weight of this space probe on the surface of Earth? 1

SO0 x99 = 4900 N

.......................................................................

.......................................................

(b) Before landing on the asteroid, the space probe was wiaced in an orbit with 2
radius 50 km. The orbital period was 5.9 x 10 s.

k- What was the mass of the asteroid?
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(b)

Explain how inertial and non-inertial frames of reference relate to the principle 3
of relativity.
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nearest galaxy to ours is the Large Magellanic Cloud, with its centre located
70 x 10° light years from Earth. Assume you are in a spacecraft travelling at a speed
f 0.99999 ¢ toward the Large Magellanic Cloud.

(a) In your frame of reference, what is the distance between Earth and the Large 2
Magellanic Cloud?
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(b) In your frame of reference, how long wili it take you to travel from Earth to the
Large Magellamc Cloud‘?
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detector

(a) Calculate the magnitude and direction of the force experienced by the electron 3
inside the spectrometer.
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(b) The electron experi'ences constant acceleration and eventually strikes the 3
detector, D.
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Draw a table to summarise the energy transformations and transfers for three household
appliances. Each appliance must have a different type of useful energy output. Include
the name of the appliance, its use and the transformation/transfer of energy involved.
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~ When the power is switched on, a current of 20 A is supplied to the loop. To prevent
rotation, a mass of 40 g can be attached to either side X or side Y of the loop.

(a) On which side of the loop should the mass be attached to prevent rotation? 1

........................

(b) Calculate the torque provided by the 40 g miass. 2

.................................................................................................................

.............................................

............................................................................

...............................................................................................................................

...............................................................................................................................

(¢) Calculate the magnetic field strength around side X, a 3
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stralia? In your answer, refer to the technology that the transistor replaced
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-—5cm—*

Identify the direction of the force which W, experiences as a result of the current
in W

.. -...-.-u .................. f .... t ... ‘ .. upds ........ .‘. ...........................................................

(b) Calculate the current in each wire, given that the two wires experience a force Z
of 6.9 x 107 N.

; S > 2.0¥ @“7
(c) A third 2y carrymg a smaller current is now placed as shown. 3
W, W, W3
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Extension (m)

Mass (kg)

* Flexibility: The more flexible the rubber band, the greater its extension for a given mass.
#% Strength:  The stronger the rubber band, the more mass it is able to hold before breaking

(@) Which rubber band is the most flexible? Justify your answer with reference to 2

oouner Lka
(b) Identify the SthI‘lZGCSL)UbbCI’ band and state the mass range in which the 2
extension appears to be directly proportional to the attached mass.
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(a)

(b)

25 (5 marks)

the Large Hadron Collider (LHC). the particle beams are steered using magnetic

Superconducting

electromagnet

<— Particle path

Two particles with the same mass and speed are travelling through the LHC in
opposite directions.

What can be deduced about the charge on the pmtmleq ?
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During a test run, a proton travels with a speed of 1.0 X 10’ ms™

LHC. The radius of curvature of its path is 4.2 m.
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ect ﬁ?era[l energy losses between the" er,
nween 8% and 15%, which suggests that there is still some

Analyse this s
loss and a p0331ble new technology to m1n1m1se S
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nw experiment to investigate the photoelectric effect. light is shone onto a silver
surface and the resulting maximum electron kinetic energy is measured and recorded.

fa)

(b)

Light wavelength (nm

Electron kinetic energy (eV)
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Determince the frequency «d 1n the experiment. 2
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What effect would changing the intensity of the light have on the measured 1
electron kincuc energy”?
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Vo

n—type silicon

p-type silicon
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End of Question 27
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