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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™!
po = 4w x 1077 Hm™?
€ = 8.85x 10712 Fm~!

e=1.60x10"1°C

h=6.63x10"34Js

u=1.66x10"2"kg
m, =9.11x 10731 kg
m, = 1.67 x 1077 kg

R =8.31 JK-' mol~?
N, = 6.02 x 1023 mol~"

G =6.67x10""" Nm2kg—2

g=9.81ms2
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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

1
n=——-
sinC
1 1 1
c~¢ e,
C=C,+C,+
X = x,e7VCR

Po = 8nG
v2
=V(1-3)
I = nAve
r= roA1/3
vy
= 10lg 1,
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4 : Exam(;rrrefs
. Use
Answer all the questions.

1  The four sketch graphs in Fig. 1.1, plotted against time, show changes which occur in a small
fraction of a second and which result in almost vertical lines on the graphs. Three of these
sketch graphs are possible for ordinary objects and one of them is impossible.

A A
displacement velocity
0 -
0 time
0 >
0 time
A B
A A
acceleration resultant
force
0 — 0 S
0 fime 0 time
C D
Fig. 1.1

(a) Identify the impossible graph, giving a reason for your selection.
Impossible graph is ........cccvmenerennnnee. [1]

Reason why it is IMPOSSIDIE ........cocciivirini e
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5

(b) Describe three everyday situations, one for each, which illustrate how the remaining
graphs can arise. State to which graph each description refers.

graph letter ...............
...................................................................................................................................... {3]
graph letter ...............
...................................................................................................................................... {3]
graph letter ...............
...................................................................................................................................... [3]

[Total: 11]
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6

Flow occurs in many different aspects of physics. For example, flow of electrons is an electric
current, heat flow takes place as a result of a temperature gradient and flow of water or gas
along a pipe is a common experience. The dimensions of the material through which flow
occurs, together with the properties of the material and the cause of flow, determine the
amount of flow which takes place.

(a) Why is one pipe necessary for the supply of gas to a house but two cables are
necessary for the supply of electricity?

(b) The amount of heat energy flowing per unit time through the wall of a room is given by
Q ( 6, - 6, )

t d
where  Qis the quantity of heat energy which flows in time £,
kis called the thermal conductivity,
A is the surface area of the wall,
dis the thickness of the wall
and 8, and 6, are the inside and outside temperatures respectively.

() Deduce the Sl unit of k, the thermal conductivity.

(if) Calculate the rate at which heat energy is lost through the wall of the room under
the following conditions.

k=0.35in Sl units
A=12.0m?
6,=22.0°C

0, =8.0°C
d=0.10m

Q
rate at which heat energy is lost (-t-) SR W 2]
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