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Data

speed of light in free space,
permeability of free space,
permittivity of free space,
elementary charge,

the Planck constant,

unified atomic mass constant,
rest mass of electron,

rest mass of proton,

molar gas constant,

the Avogadro constant,
gravitational constant,

acceleration of free fall,

c=3.00x108 ms™!
Mg = 4T X 107 Hm™!
€ =8.85x 10712 Fm

e=1.60x10"1°C

h=6.63x10"34Js

u=1.66x10"27kg
m, =9.11 x 10731 kg
m, = 1.67 x 10%" kg

R =8.31 JK™' mol™!
N, = 6.02 x 1023 mol~"

G=6.67x10"11 Nm2kg2

g=981ms2
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Formulae

uniformly accelerated motion,

refractive index,

capacitors in series,

capacitors in parallel,
capacitor discharge,
pressure of an ideal gas,

radioactive decay,

critical density of matter in the Universe,

relativity factor,
current,
nuclear radius,

sound intensity level,

1
s = ut+zat?

v2 = u2+2as

sinC
1_1.,1
c C G
C=Ci+C,+
X = x.eVCR
p= _1§_N_\I/n<02>
X = xg~M
f = 0.693
2 A
3H02
Po = 8nG
V2
=V(-3)
I = nAve
r= r0A1/3
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4

Answer all the questions.

(a) The mathematical term proportion is used a great deal in physics to describe in certain
situations how one quantity varies with another. Answer the questions in the table and
explain under what circumstances the relationships correctly do show direct proportion.
The first one is done for you to show you the way answers should be presented.

terms used in equation question answer

s distance moved S=ut+ %atz Is 8o 1? No, but when the acceleration

u initial velocity is zero then s is directly proportional
ttime taken to t since uis constant.

a acceleration

v final velocity v=u+at Is ve< t?

u initial velocity
a acceleration

ttime taken [2]

p pressure pV=nRT Ispoe T?
V volume
n amount of gas

R gas constant

T temperature [2]
P power P=Fv Is Pe< F?

Fforce

v velocity [2]
A area of circle A=rr? Is Ao r2?

rradius of circle [1]

(b) What features of a graph plotting one variable against another would determine whether
the two variables were directly proportional?

[Total: 9]
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In the following situations, explain the physics of

(a) why there is always a strong wind near any forest fire

(c) why the tension in the string of an oscillating simple pendulum is not equal to the weight
of the pendulum bob when the string is vertical
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(d) why X-rays do not seem to be diffracted by a narrow slit of width about 0.1 mm e
...................................................................................................................................... [3]
(e) why it is not possible to polarise sound waves in air
...................................................................................................................................... [2]
(f) why keeping a refrigerator door open does not cool a kitchen.
...................................................................................................................................... [2]
[Total: 16]
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The electrical supply in most cars uses a 12.0V battery and a 16.0V generator connected in
parallel with it. Fig. 3.1 shows part of the arrangement in a particular car. The battery has a
very low internal resistance, which may be neglected, and the generator has an internal
resistance of 0.50Q. The part of the car circuit shown is that for two bright headlamps and
two side lamps, together with their switch. Sidelights and headlights cannot both be on at the
same time.

A
L [ ]
terminal terminal
generator T
16.0V 120V 4Q 40| 120 120
——
0.50Q terminal ® ®
terminal
< L

Fig. 3.1
(a) Explain why headlamps have a lower resistance than side lamps.

(c) The p.d. across the terminals of the generator must be 12.0V, the same as the termiinal
p.d. of the battery. Calculate the current through the generator.

Ccurrent = ......coccvcrveininnen Al2]

2826/01 Jun05

For
Examiner's
Use



9

(d) When the headlamps are switched on, calculate

(i) the current to each headlamp

CUITENt = ..ovirnericneeniens A 2]

(if) the total power supplied to the two headlamps. Give the correct unit.

(e) For the situation in (d)(i) and assuming that no other current is being required by other
car components, deduce the current through the battery.
State what is happening to the battery.

current = .....oooevveieececinnnes A
...................................................................................................................................... [3]
(f) What advantage is gained by
(1) using a battery with a very low internal resistance
............................................................................................................................... [2]

[Total: 19]
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A radioactive material is known to contain a mixture of two nuclides X and Y of different
half-lives. Readings of activity, taken as the material decays, are given in the table, together
with the activity of nuclide X over the first 12 hours.

time/hour activity of activity of activity of
material/ Bq nuclide X/Bq nuclide Y/Bqg

0 4600 4200 400

6 3713 3334

12 3002 2646

18 2436

24 1984

30 1619 1323 296

36 1333

(a) State the meaning of the terms

(i) radioactive

(ii) nuclide

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

(ii)  half-life.

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

(b) (i) The half-life of nuclide X is 18 hours. Complete the activity of nuclide X column. [3]

(ii) Using your answer to (i) complete the activity of nuclide Y column.
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(c) Calculate, or use a graph to determine, the half-life of nuclide Y.

0 20 40 60 80
time/hour

half-life of Y = ...ccovcviennnnnnnns hours [3]

(d) Indicate briefly how it would be possible experimentally to obtain the initial activity
(4200 Bq in this case) of nuclide X by itself.

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

[Total: 16]
END OF QUESTION PAPER
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OCR has made every effort to trace the copyright holder of items used in this Question paper, but if we have inadvertently
overlooked any, we apologise.
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