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Answer all the questions.

Section A

Here is a list of four numbers.

0.6 6 60 600
Write down the number that is the best estimate of

(a) the wavelength of visible light, expressed in nm

wavelength = ... nm [1]

(b) the mass of a typical Advancing Physics student, expressed in kg

MASS = wovvveerriericirirrans kg [1]

(c) the top speed of a supersonic aircraft, expressed in kilometre per second.

speed = ...ccerennnee km s~ [1]
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2 An apple falls onto the head of a philosopher sitting beneath an apple tree. e

Fig. 2.1

The apple of mass 0.15 kg falls from rest through a vertical height of 2.8 m before striking the
philosopher.

(a) Describe the energy change taking place as the apple falls.

(1]
(b) (i) Calculate the speed at which the apple is travelling when it strikes the philosopher.

g=9.8Nkg"’

speed =....ccceurennnen. m s [2]
(ii) State an assumption you have made.

(1]
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3 A beam of laser light falls on two closely spaced narrow parallel slits as shown in Fig. 3.1.

Fig. 3.1

An interference pattern is observed on the distant screen beyond the slits in the region
between X and Y.

(a) In the box below, sketch the pattern of light you would expect to see on the screen
between X and Y.

[2]

(b) The laser is replaced by one emitting light of a longer wavelength. Nothing else is
changed.

In the box below, sketch the pattern of light you would now expect to see on the screen,
using the same scale as the sketch above.

[1]
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4 Radiowaves of wavelength A = 1500 m are all around us. They carry a radio programme into
our homes.
(a) Calculate the frequency of a radiowave photon.

5 For
c=3.0x108ms™"
\

frequency = ....ccccocviineeenns Hz [2]

images of the internal structure of the body.
Calculate the value of the ratio

energy of an X-ray photon

energy of a radiowave photon

(b) High frequency X-rays of frequency f = 2.4 x 10'7 Hz are used in hospitals to obtain
the Planck constant h = 6.6 x 10734Js

|

|

(22110 TP [2]
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A gardener is levelling his lawn using a garden roller.

handle

» direction of motion

ground

Fig. 5.1
The gardener exerts a force of 300 N through the handle of the roller, as shown in Fig. 5.1.

(a) Show that the horizontal component of the force is about 200 N.

[1]

(b) The gardener pushes the roller with this force at a steady speed of 0.6 m s! in a straight
line, as he rolls a strip of grass.

Calculate the power required.

POWEN = ..o, W [2]
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6 Fig. 6.1 shows the profile of a wave at a particular instant. ¥

ooy

movement of wave
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Fig. 6.1

The wave is moving from left to right in the diagram. The phasor arrow corresponding to
point A on the wave is shown in the circle below the wave profile.

(a) Complete the diagram by drawing in the phasor arrow corresponding to point B on the
wave. [1]

(b) Draw on the axes of Fig. 6.1 another wave of the same amplitude and wavelength, but
which has a 180° (r radian) phase difference with the wave shown. [2]

[Section A Total: 20]
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Section B

This question is about a camera lens.

The amount of light reflected from the lens of a camera can be reduced considerably by
coating the surface with a thin film of transparent material. A lens surface treated in this way
is said to be ‘bloomed’, as shown in Fig. 7.1.

eye
B
incident D
beam
air
transparent
coating t

coating

C glass

glass lens not to scale

Fig. 7.1 Fig. 7.2

A narrow beam of green light, of a particular wavelength, is incident on the coated surface of
the lens, as shown in Fig. 7.2.

The light is partially reflected from this surface along the path AB.
Light passing through to the lower surface of the coating is partially reflected at C, and
emerges along the path CD.

(a) The thickness t of the coating is such that the resultant intensity of green light entering
the eye is very small, and the lens appears dark.

(i) What must be true about the light reaching the eye along the two paths shown?

(1]

(ii) Explain how the resultant intensity of green light reflected from the transparent
coating in this way can be a minimum.

[2]
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(ili) Suggest and explain why the minimum is not necessarily zero.

(2]

(b) When the surface of this bloomed lens is viewed in white light, consisting of many
wavelengths, the lens appears purple in colour.

Explain this observation.

(3]

(c) Blooming a lens surface reduces the intensity of reflected light for a wide range of
wavelengths.

Suggest and explain one effect on the image produced in a camera fitted with a
‘bloomed’ lens.

[2]
[Total: 10]
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This question is about a violin.

Fig. 8.1

Fig. 8.1 shows a violin with its four strings in place. Each string is in tension between the
bridge X and the nut Y. At X and Y the movement of the strings is restricted.

(a) Fig. 8.2 shows one of the four strings on the violin.

X Y

)
I

Fig. 8.2

(i) Draw on Fig. 8.2 the lowest frequency standing wave that can be obtained on the
string. Label any nodes and antinodes with the letters ‘N’ and ‘A’ respectively.
[2]

(i) The length L of the string between X and Y is 0.40 m.

State the wavelength of the standing wave you have drawn.

wavelength = .....ccccvvivveiiinne m [1]
(iii)) The frequency of the lowest frequency standing wave is 440 Hz.

Calculate the velocity v of the transverse wave on the string.

velocity = ...ccvevvveeenee. m s [2]
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