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(a) Write your Name, admission number and class in the spaces provided
above.

(b) This paper consists of two Sections; A and B.

c) Answer ALL the questions in Sections A and B in the spaces provided.

(d) All workings must be clearly shown.

(¢)  Non-programmable silent electronic calculators and KNEC Mathematical
tables and may be used.

i) This paper consists of 13 printed pages. Candidates should check the
question paper to ascertain that all pages are printed as indicated and no
questions are missing
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1. The graph below shows a decay curve.
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From the graph, {
a) Determine the half-life of the radioactive substance / (1mk)
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b) If a radioactive sample of this substance has 40g, how long will it take to decay to 5 g?
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2. The diagram below shows a setup used to study the behavior of sound.
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a) What property of sound waves can be studied using this setup? \/ (1mk)
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b) Briefly describe how the property in (a) above is investigated? (2mks)
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3. The diagram below sl%ws aaarged body brought close to a sphencal pith ball. = v,
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Indicate the charges on the ball in A and B ' (2mks)
4. Two waves of the same frequency of 10Hz with amplitudes of 1cm and 2cm are 90° out of

phase. On the grid below, sketch the two wave forms. Give at least two cycles (2mks)
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5. The circuits in the diagram below were set up using a 12V a.c power supply.
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1) How do the brightness of the bulbs in the circuits in ﬁgure (a) and figure (b) compare? (1mk) |
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ii) Give a reason for your answer in (i) above (1mk) I
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6. A rectangular coil of wire, attached two slip rings is rotated between the poles of a permanent
- magnet to form a dynamo.
a) What is the position of the coil when; / \

1) There is no current generated.
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ii) When the current generated is greatest (1mk) /

b) What type of ring(s) must be used to obtain direct current in an external circuit?

/ ‘ (Imk)
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7. What is photoelectric effect? \/ (1mk)
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b) The threshold Wwavelength 3,

function in electron volts.

(Take C=3.0 XIO ms’!
L\ {;

»w

lev = 1.6 x10™°J, h=6 63x10 )

of a photo emissive surface is 0.90um. determine its work

(2mks) |
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8.The dxagram below shows an Image I formed by 3 concave mirror Using ray diagrams shoyy I 384
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9. Give one advantage and one disadvan (2mks)
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11. Differentiate gamma rays from ylira violet light in terms of; \
i) Production , \/ (1mk)
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SECTIONB (55 Marks[

12.The diagram below shows young’s double slit experiment.
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a) What is the purpose of slit S; and S, / (1mk)
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b) State what is observed on the screen \/ (1mk)
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¢) Explain your observation in (b) above / Zkas)
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d) The diagram below show?s\ a stationary transverse wave.

1) Name the parts A and B \/ ‘ \/ (2mks)

ii) Determine the dlstance AB in terms of wavelengths. (2mks)
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13. a) The graph below shows the voltage-

current relationship for a certain conductor.
: .

1) Is the conductor ohmjc Or non-ohmic
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tors and insulators jn terms of the energy band theory
. ( Imk)
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1) Complete the diagram to give full wave rectification in the output (1mk)
1i) on the diagram connect 3 capacitor ¢ to produce a smoothed output (1mk) \
- 1ii) Give one disadvantage of the rectifier above to a foyr diode rectifier (Imk)
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\
(1) How are the electrons produced accelerated towards the anode? \/ (1mk)
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(i1) Why is the target made of tungsten? (1mk)

(iii) State two ways in which cooling is achieved in this kind of X-r?y machine. (2mks)
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b) If the acceleratn?g potential is 200KV. Determine;

1) The kinetic energy of the electrons arriving at the target. (Take (e=1.6 x10 °C ) (2mks)
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i1) If 0.1% of the electron energy is converted into X rays, determine the minimum

wavelength of the emitted X rays. (h=6.63x10"Jsand C=3.0x1 ﬂ'gm/s) (3mks)
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16. a) The graph below shows the variation of the sine of angle of incidence and the sine of the
angle of refraction for a given medium
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1) From the graph determine the refractlve index of the medium’

\ St \/\ = 9% \/ |
i1) If the speed of light in air is 3.0 x10® m/s, what is the speed of light in this medium
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iii) The diagram below shows a ray of white light incident to an isosceles glass prism.

Screen

White light

Complete the ray to show what is formed on the screen ) (2mks)
b) A wire carrying current is placed in a magnetic field as sh\(y{éow.
Indicate on the diagram the direction of the field and force. (2mks)
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¢) Two metal rods, iron and steel are inserted in a circuit as shown in the figure below.
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i) On the axes below sketch the variation of magnetic strength against the magnetizing current

for the two metals indicating clearly the metals : (1mk)
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i1) Explain the shape of the graphs above ) : (2mks)
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17.a) An illuminated object is placed in front of a convex lens as shown in the setup below.
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Describe how the set up can be used to determine the focal length of the lens. (3 é)
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b) The diagram below shows an eye éfect

\/ \
1) Name the defect
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1i) State two causes of this defect' \/ \ (2mks)
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iii) On the same dlagram, show how this defect can be corrected

(1mk)

¢) The diagrams below show some magnetic materials
P e B T N
F e - )\\ s»
e "

—_— e —>

_-ps —> ~p

— - P
C

\
Using the domain theory, differentiate material A from matenal L Amks)
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