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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,

¢ =3.00x108ms™"
My =4mx107 Hm™!
€, =8.85x107"2Fm™"

e =1.60x10"12C

h =6.63x 10734 Js

u=1.66x10"27kg
m, =9.11 x10-31 kg
rhp =1.67 x 107 kg

R =8.31 JK~' mol™!
N, =6.02 x 1023 mol-1
G =6.67x 107" N m2kg~2

g =9.81ms2

2826/01 Jun03



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,

s = ut+xat?
v2 = u? + 2as
n= 1
“sinC
1_1.1
C™C, G
C= C1 +C,+

X = Xxye~H
f, = 0.693
z A
3H02
Po= BrG
=v(-%)
I = nAve
I
= 10Ig(—)
I,
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Answer all the questions.

1 The following statements have been seen or heard in the media. The physics in each
statement is incorrect. Explain why.

(a)

(b)

(c)

(d)

(e)

)

(9)

‘The heat of the oven should be 180°C’

years.

------------------------------------------------------------------------------------------------------------------------------------------

...................................................................................................................................... [2]
‘ltems of weight greater than 0.75 kg cannot be posted second class.’
...................................................................................................................................... [1]
‘The power output of the power station is 500 mw.
...................................................................................................................................... [1]
‘The pressure on the floor was 5 tonnes.
...................................................................................................................................... [2]
‘Once out of the Earth’s atmosphere the astronaut was weightless.
...................................................................................................................................... [2]
‘The cricketer transferred his weight from his right foot to his left foot.
...................................................................................................................................... [2]

[Total: 11]
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6
Vectors are used in many branches of physics.

(a) (i) Explain what is meant by a vector.

(i) Underline the vector quantities in the following list.

mass
displacement
magnetic flux density
density

weight

time

distance

kinetic energy

[4]

(b) A car of mass 600 kg changes its velocity in three different ways, as shown in Fig. 2.1.

initial velocity final velocity
H — _
10ms™! 40ms™
@) — —
10ms™ 40ms™
(i) ——— e
40ms™! 10ms™!
Fig. 2.1

Calculate the magnitude and direction of the momentum change in each case. Give the
unit for momentum.

() change in momentum .................. unit ...... in a direction .........cc.ccenvnne...
(ii) change in momentum .................. unit ...... in a direction ........c....oeevuneenns
(iii) change in momentum .................. unit ...... in a direction ........c....oveueanns
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(c) (i) Give an example of a situation where two vectors, other than velocity or %

momentum, are added.

(i) Give an equation, expressed in words, in which a scalar quantity is obtained by
multiplying two vectors together.

[Total: 14]
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