(Total for Question 1 = 1 mark)

Which of the following types of wave has the highest frequency?
A infrared
[0 B microwave

¥4 C radio

f:‘_' O @ ultraviolet

~ Sound waves are classified as longitudinal because they

(Total for Question 2 = 1 mark)

BRI [y RV PN

[0 A are produced by vibrations.

o a a produce displacement along the direction of travel of the wave.




(Total for Question 4 = 1 mark)

Standing waves are created in a pipe of length L. The pipe is closed at one end. There is
an antinode at the open end and a node at the closed end.

What is the wavelength corresponding to the lowest possible frequency of standing wave?

0 A L2
B L/4

AV

(Total for Question 5 = 1 mark)




i .- B no light is reflected if 6 < ¢ (7‘1\ < rts c.,lwca: 52 mL '-c_«of-coﬁron)
- O @ no light is transmitted if 6 > ¢

[J D no light is transmitted if 6 < ¢

et AL Al

~ (Total for Question 6 = 1 mark)

7  When the surface of a metal is illuminated with a particular wavelength of light, electrons
are emitted.

Which of the following statements is not true?
O @Decreasing the wavelength below a certain value causes electron emission to stop.
[0 B Electrons are emitted at a greater rate if the intensity of the light is increased.

[0 € Maximum kinetic energy of electrons = photon energy — work function of metal

J [0 D The work function is the minimum energy required to release an electron from 8
g the metal surface. 4

.

(Total for Question 7 = 1 mark)

t of frequency f and speed ¢ passes from air into a transparent medium of refractive index
is the frequency of the light in the transparent medium?




~ (Total for Question 9 = 1 mark)

10 A student sets up the following circuit where X is an unknown component. The cell has
negligible internal resistance.

he student wants to produce a current-potentlal difference graph for component X.
change needs to be made to the circuit in order to collect the data?




phs

Gap size = 7 cm Gap size = 3 cm

Gap=1.2 cm Gap =0.1 cm

(a) The speed of the water waves is 24 cm s! and the frequency is 20 Hz.
Show that the wavelength is about 1 cm.
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(Total for Question 11 = 6 marks)




The packaging states that the stones work with any light source. A student tests this by illuminating
the stones with light from a red laser, a green laser and a violet laser in turn. The red and green

lasers have no effect on the stones, but the glow is seen immediately when the violet laser is shone
on the stones.

The light produced by the lasers has the following wavelengths:

red = 650 nm
green = 530 nm
violet = 405 nm

Suggest how these observations could be explained by the photon nature of light but not
the wave nature of light.
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X time
The car passes the spectator at time X as shown on the graph.

Explain the shape of the graph.
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detector

The following trace is recorded.

Trace 1

(a) The time-base of the oscilloscope is 10 pus per division.
Determine the frequency of the ultrasound wave.

!
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(b) The detector is then set up with two ultrasound emitters as shown.

A

detector

of the same frequency.

detector connected to an oscilloscope is set up near to an ultrasound emitter.

emitter

\ emitter

emitter

The emitters are connected to the same signal generator so that they emit ultrasound




When both emitters are connected the following trace 2 is recorded. When the detector is moved : TN
a small distance in the direction of the arrow shown on the diagram, trace 3 is recorded.

Trace 2 Trace 3

As the detector is moved steadily, the trace keeps changing from trace 2 to trace 3 and back

again.

Explain these observations.
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(a) Determine the resistance of the LED when the p.d. across it is 3.5 V.
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f

conduction band

“wo s oB o

valence band

A current is produced and light is emitted only when the p.d. is great enough to
supply an electron with energy equal to the gap between the conduction band and the

valence band.
The p.d. is increased from zero. The value of p.d. at which there is first a current and
light is first emitted is recorded. The frequency of the light is measured at this point.

A student records the frequency of 5.7 x 10'* Hz for the LED producing the graph.
Carry out an appropriate calculation and evaluate the success of this technique at
determining the value of the Planck constant.
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(i) The student states, “This graph is sufficient to show that resistance is inversely
- proportional to temperature”.

~ Explain why this statement is not correct.
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The garden light has a solar cell on top, connected to a battery which is in turn connected
to a light-emitting diode (LED). During the day light shines on the solar cell and the
battery is charged. When it gets dark the battery supplies current to the LED.

The solar cell is illuminated and its e.m.f. measured by connecting a very high resistance
voltmeter across it.

(a) Explain why using a very high resistance voltmeter allows the e.m.f. to be measured
directly.
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Internal reSiStance = ... .

(n) Calculate the efficiency of the solar cell at transferring light energy to electrical
energy in the load resistor.

area of cell = 1.6 x 10° m?
 radiation flux of the incident light = 270 W m~
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) The diagram represents the parts of a polarimeter. The polariser and analyser are
both polarising filters.

polariser analyser

light glass tube containing
source solution

In an experiment to determine the concentration of a solution, the following steps are used.

1. The polarimeter is set up with no solution present. Light from the source is
polarised by the polariser.

2. The analyser is rotated until light from the source can no longer be seen.

3. The solution is placed in the tube between the polariser and analyser.

4. The analyser is rotated until light from the source is again no longer seen.

5. The angle through which the analyser is rotated after placing the solution
between the filters is measured.

(i) Explain why light from the source can no longer be seen in step 2.

SRR RO REN TE




Possible angle Of TOtation ... s

(iii) The experiment would produce the same results if the filters were arranged to
give maximum intensity in step 2 and step 4.

8 Suggest the advantage of rotating the analyser until no light is seen.
(2)
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