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ction A: this section is compulsory (55marks)
‘Section B: answer any three questions. (45marks)
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Limited range
High susceptibility to atmospheric disturbances
~ iii)  Limited international coverage

Ny iv)  Long-distance communication capability
?ﬁ) Which of the following is a notable disadvantage of Shortwave (SW)
' radio broadcasting?
i) Limited availability of content -
ii) Limited frequency coverage
iii) Susceptibility to ionospheric disturbances

iv) Higher cost of receivers

= a5 a) What is meant by time dilation in Einstein’s theory of special

i theory of relativity?

b) A spaceship travels away from Earth at a velocity of 0.8c (where €
is the, speed of light). How much time passes on the spaceship for

M Wbry 10 years that pass on, Earth, ¢vrurding to special relativity?

aé' In Young’s double slit experiment, what must be the condition for

ﬁhe path different for the formation of?
i) The bright fringes
i) Dark fringes
> dﬁubl,ie slit exp‘erimeﬁt the 8t bright fringe is form
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i b) e the diagram below to answer the following questions, where P hr

is the power density of emitted radiations and A is the
corresponding wavelength.

P

Infra-rad

None of the graphs touches the x — axis, explain why.
Determine the peakwavelength of radition emitted by the
blackbody whose temperature is 2000 K o

~ How does the peak of the wavelength of radiation em o

=
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Activity (counts/minute)

10 16

Time (days)
S

4@ a) Give any one property of gamma radiation.

M Give the value of x and y in the following reaction.

»-
e

214 . X ]
o3 B —> },Po+ 5H€

-~ -

it ;18 the critical angle when light is going from_ a diamond (n=-_ '7

T to (a), what happens when the angle of ir
ritical angle?
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'b) A car travellmg at uniform velocity of 52. Skm/ h. the wheels roIﬂ
along the road without sliding. There is a white do on the tyre.
Use the ST unit to find angular velocity @ for the tyre. Given that
the diameter of the wheel is 60cm. . (3marks)

¢) Give two applications of projectile motion in real life. (2marks)

d) From the top of a cliff 100m high, a projectile is fired at angle
45°, The initial speed is 400m/s. Determine:

i) The maximum height. (2marks)
ii) The horizontal distance below A and the point where it .
strikes the ground. (2marks) |
iii) The time taken to travel the total distance. (2marks)
_:. iv) The speed when it strikes the ground. (2marks)
! .
1 17. a) Compare between stationary and progressive waves. (2marks)
| b) leferentlate wave number from phase differeiice as applied to .
waves. (2marks)
c) State the conditions necessary for sources of waves for
destructive interference to take place. A (2marks)

d) A plane progressive wave is given by

y = asin [1001& - %"x] where x and y are in millimeters and t is in

seconds.
i) Write the equat1on of the progresswe wave wh1ch would give

" rise to a stationary wave if superposed on 'the one above
ﬁ_’} Find the equation of the stationary wave and hence determine

amplitude of vibration.

(% CamScanner
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¢) The figure below shows displacement — time graphs for two

identical oscillators. Calculate the Phase difference between the

two oscillations. Give your answer in degrees

20T

10 A

ent/cm

DS bl 58 SRS

(Displacem

18. a) The submarines send a pulse of ultrasound to the sea floor. The
pulse returns 0.55 seconds after leaving the submarine. The
speed of sound in water is 1500m/s. calculate the distance from
the submarine to the sea floor.

b) (i) what is Doppler effect as applied to sewfid waves?

(ii) state any two real life applications of Doppler effect.

Explain why an open pipe (tube) is preferred to a closed tube as

a mus:ical instrument.

d) A closed pipe of length 0.68m is blown at its open end so that it

produces the first harmonic.

(i) Sketch the wave pattern of the pipe

(ii) Determine the frequency of the note produced (End
correction of the pipe is 0.002m and 'thgz velocity of sound

is 340 m/s)
e) Two trains, A & B have identical éirens of frequency 500 Hz.
Train A is stationary and Train B is moving towards the right,

away from A at a spegd’ of Vg =35 m/s. An observer between the
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Assuming the speed of sound in air to be 340 m/s,

(i) With what frequency does the observer hear
emitted from Train A? :

(ii) With what frequency does the observer hear the siren
emitted from Train B?

(iii) What is the difference in frequency heard by the observer?

the siren

19. a) A gas has a volume of 0.02m?3 at a pressure of 2x105Pa and a
temperature of 27°C. It is heated at constant pressure until its
volume increases to 0.03m?3 ‘

i) Find the work done by this expanding gas
' ii) '~ Tonvert 27°C to Kelvin. et . Iy
iiii ~ What is the new temperature of the gas?
b) During one cycle, an engine extracts 2.00x103 J of energy from a
hot réservoir and transfers1.50x102 J to a cold reservoir. '
i) Find the thermal efficiency of the engine.

i) How much work does this engine do in one cycle?

. iiif How much power does the engine generate if it goes
through four cycles in 2.50 s?
c) Plot a graph of temperature against pressure of sub-question (b)
. » " - 3

.
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y two dangers of X-rays
| x-ray machines “typically operate at a potential
nce of 1.00x105 V. Calculate the maximum frequency
ir x-ray tubes produce when electrons are accelerated
through this potential difference. ' (3marks)
g X-rays of wavelength 0.0600 nm are scattered from a crystal
", s with a grazing angle of 11.7°. Assume m=1 for this process.

Calculate the spacing between the crystal plane (3marks)
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