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' (1) (1)  Staic the law of conservation of linear momentum. (01

(b)

(c)

(d)

(b)

(c)

SECTION A

(i)  Use Newton’s laws of motion to derive the law in (2) ﬁ:_ re

Distinguish between a perfectly elastic collision and a
inelastic collision. . Ol r

An object X of mass 1.6kg traveling with a velocity of 30ms™' unde
elastic collision with a stationary object Y of mass 2.5¢€ 8-
rebounds at 90° to the incident path, calculate;

A
(1)  the recoil velocity, (04 m j‘.

(11)  the direction of object Y )2 mark:
]

+1-\

(1)  Define uniform acceleration 01 mark

(11)  With the aid of a velocity — time graph, describe he motion of
body projected vertically upwards (03 ma

(111) A ball 1s kicked at an angle of 30° to the horizontal and jus
a goal post 12m high and 40m from the point of projectic
the speed of projection of the ball. (04 m

(1)  Define surface tension. e |

(i) With the aid of a labelled diagram, describe how y:
measure the surface tension of a liquid by the capi
method. :

A soap bubble of radius r is attached to another soap bubbl
If the radius of the common interface of the bubbles is 1
expression of r given that ry is greater t

(i)  Define coefficien

(ii) Explain "f-’_ a
dming acce.
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An ol drop of radius J.G'vx 10%mf throust
viscosity 1.8 x 10°Ns. Given that der of oi = 900ke.
of air is negligible, find thgwﬂ . o RO
(1) What is meant by coefficient of viscosity”

(i)  Explain the effect of temperature on the viscosity o :

Stoke's law for the viscous force, F acting o
falling with velocity, v through a large expanse of a |
is expressed by the equation F = 6mrar ).A Use the expressi
the motion of a sphere into the fluid.

Find the terminal velocity of an o1l drop of radiu
falls through air . Neglect the density of air.
(Viscosity of air = 1.8 x 10 Pas, Density of oil =

(i)  State Archimedes principle.

(i) State two applications u_t?h& srinciple ir

A solid weighs 237.5g in air .n totall
of density, 0 9g'3°llﬂ l?v( >' 1s1ty ol the 1
would float with one fifth of its vol

surface.

@)
(i)

O]
(i)

Write Bernoulli’s equation an
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(i)  Water leaves the jet of a horizontal horse (plpe) lt

velocity of the water with in the horse is 0.4ms”
pressure within the horse. (Atmospheric pressure = 1ﬁm 2

(d)  Explain how Bernoulli’s principle applies to the lift of an aa(:a ﬁ:ﬂ.

(¢) (i)  What is meant by simple harmonic motion? (01 mark)
(i)  State the characteristics of simple harmonic motion. (02 marks)
SECTION B ’
5 (a) (1) Define triple point of water. . (01 i’i

(11)  Explain how a thermodynamic scale of temperature dﬂ"-ﬂ
thermometric property R can be set up. s)

(b) (1) Describe with the aid of a labelled diagram
pyrometer can be used to measure the tempemmm of a fu

)
U
\

(1)  State one advantage and disadvantage of the ﬂ'l -
(b)(1). 02 ma

(c) The resistance R(£2) of a pure metzl wire varies with ."1.“':-."'
t°C according to R = B+ &t, where ff and § are constar

the resistance of the wire at 40°C if its values are 5
5.350) at temperatures 10°C and 60°C respectively. (05

(d () State Charles law.

(i)  Explain why resis
heated.

is 2 black bo.
Whn i—i‘? CK
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(.l)

(¢)

(n)

(b)

(©)

(d)

(i)

Hovw “an  black body be realized in practice?

(1) Sketch the
different te

sphere distribution of black bod g fr due
mperatures and describe their mn: features. e

(1) An a metal is heated. it b o
observation. » i appeanL Lo chnghaRiour. Aﬁaﬁpﬁ; mﬂ ﬂ

(1) The tungsten filament of an electric lamp has a umd.s}. and a
dinmeter of 6 x 10% m. the power rating of the lamp is 60W.
Assuming the radiation from the lamp is equivalent to 80% that of
a perfect black body radiator at the same temperature, estimate the
stendy temperature of the filament. (04 marks)

(1) Caleulate the frequency emitted with maximum intensity.
[ Wein's displacement constant = 2.9 x 107 mK }. mana),

What is meant by the following terms;
(1) asaturated vapour?

(1) eritical temperature?

With the aid of a P =V diagram, explain hat happens W
compressed at different temperatures.

(1) State Dalton's law of partial pressure.

¢ byl:mnlldmpofwlm‘.lhhumosphma ‘

s v ouroflixl\l

M

The density of oxygen at ‘,.A_:j N
square speed of oxygen atsup.

i

(1)
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Q

(c) (i) Explain how would determine the half-life of a

(e) [he temperature of a gas in an expandable container 1s raised from
0°C at constant pressure of 4.0 x 10°Pa. If the total heat added 3

Lo
0x10*J. find the number of moles of the gas. Take molar heat

of the gas at constant volume= 20 79Jmol 'K’ (03 marks)
SECTION C
(a)  Distinguish between cathode rays and X-rays (02 marks)
(b) (i) With the aid of a labeled diagram describe the working of an X-
ray tube (06 marks)

(i1)  Describe the energy changes which occur in a working X-ray
tube (02marks)
(c)  Explain how the following spectra are produced in an X-ray tube;
(1) Continuous spectrum (02 marks)

(i1) Line spectrum (02 marks)
(d) \n clectron having energy of 4.5x 10’¢V moves at right angles to a

uniform magnetic field of flux density 2.0 x 107 T. Find,
(1) The radius of the path followed by the electron. (04 marks)

(1i))  The period of the motion (02 marks)
(a)  What is meant by the following terms?

(1) Radioactivity (01 mark)

(i) Binding energy per nucleon (01 mark)

(b)  Calculate the energy released during the decay of *3ZRn nucleus into

236Poand an alpha particle.
Given that; Mass of *ggRn = 219.964176u
Mass of?gsPo=215.9557944u

Mass of an alpha particle = 4.001566u
lu=931 Mev (04 marks)

radioisotope?
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