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SECTION A (25 mks)

(Answer ALL the questions in the spaces provided)
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1) Figure below represents asteg&‘ﬁ charging amaterial A by induction.
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& (i) What isthe charge on B? (2 mk)
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(ii) Explain what happens at C. (2 mks)

2) Figure below shows aray of light incident on aface of semi-circular glass block.
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Determine the angle of incidence i (refractive index of glass = 1.5) (2 mks)



3. A metreruleis suspended by athg)@i such that it isin equilibrium balanced by a permanent

magnet attached to the metre rulgﬁnd some weight as shown in fig. bellow
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If the soft iron is fixed to the bench, state and explain the effect on the metre rule when the
switch is closed. (2 mks)

4. The figure below shows the image I, formed in a convex mirror. Complete the ray diagram to

show the position of the object. (2 mks)
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@Q Determine the velocity of the wave. (2 mks)
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6. Determine the ammeter reading when both switches are closed. (2 mks)
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7. Animmersion heater rated 1.5K\/%\b95 used continuously for 30min per hour per day. Calculate
o
the cost per week per ksh 6.70 @unit. (2 mks)
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Q&Q 8. The figure below shows the relationship between the reciprocal of the object distance[ij and
@ -
Qo‘ the reciprocal of the image distance (%) for an object placed in front of a concave lens.
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From the graph, determine the focal length of the lens. (2mks)
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9. Inthe circuit below C,= 4 pF, 02:683F and c; = 1uF . Giventhat V=12V, calculate the

charge stored on the 3uF capaci @L"Cz (2 mks)
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10. What is the difference between a hard and soft magnetic material in terms of the domain

theory. (1mk)

11. Complete the following table: (2mks)
Radiation Source Detector Application
X- rays X-ray tube

Ultraviolet The sun
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12. The figure below shows asi mplg«.%ll
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Identi%/%é‘ectrodeA and solution B (2marks)
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13. The set up below was used by a student to investigate interference in sound waves.
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If the speakers are connected to an audio generator, state what is observed when one walks along
AB and OC. (2mks)
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SECTION B (55 MARKS) R
O
(Answer ALL questions i;g,ﬂlhis section)
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14. Figure below showgaﬁiray tube
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< a) i) Name the elements used in making the parts labeled A and B.

A:

i) Explain the use of the part labeled C.

iii) Explain how the x-rays are produced.

(2 marks)

(2 marks)

(2 marks)
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iv) Why isthe x-ray tube evacuated’%e,Q (2 mark)
o
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b) The penetrating power \ggg‘\-rays isnormally varied depending on the intended use. Explain
briefly how thisis done\. (2 marks)
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C). Ar&?ay tube is operating with an anode potential of 20KV and a current of 40mA.
Q_@&r@ mine the number of electrons hitting the target per second. (2mks)
o2 ( The charge of an electron is 1.6 x 10°°C)
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15.1n an experiment to find the relationship between frequency of radiation and kinetic energy of
photoel ectrons in a photoel ectric device, the following graph was obtained.
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Freguency. (£ xm"‘ (H2)

S*nrmp_q, potential {w)
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Use the graph to answer the followi %g%uesti ons,
o
a) i) Determine the threshold fr%@fency.

&
.\\.

&7
ii) Find the plagk® constant h.

(Take the chidrge of an electron to be 1.6 x 10°° C)
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< iii) Calculate the work function of the metal in joules.

(2 mark)

(2 marks)

(2 marks)

b) The threshold frequency of sodium is 4.8 x 10* Hz. Calculate the work function of sodium.

(Take the plank's constant to be 6.6 x 10°3*Js)

(2mks)
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c¢) The figure below shows a bridge ge&ifier.
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@ i) Define the term rectification. (2 mark)
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ii)  Describe how theillustrated rectifier works. (2 marks)

iii) State the modification that can be made on the arrangement to improve the quality of the

output. (2 mark)

iv) Sketch on the areas below how the improved output is displayed on a C.R.O screen.
(2 mark)
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16. a) State the Faraday’s Law of Elgdﬁomagnetic Induction. (2 mk)
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b) Coail carrying a I@:ae alternating current is placed close to airon ring suspended freely on a

silk thg@& as shown in the diagram below.
>
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ironring A

®

(i) Explain why thering is repelled continuously. (2 mks)

(ii) State and explain what would be observed when a direct current is used instead of an

alternating current. (2 mks)
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c) The diagram below is asimpl ifie%d:ﬂustrati on of an E.M.F. generator.
W
®® r . . .
& ’ Direction of motion

< (1) Show the direction of induced current through R when the cail isin the position shown in the
diagram. (2 mk)

(i) State and explain three ways of increasing the amount of induced current in this set up.
(2 mks)

(iii) On the axes below, sketch a graph to show how potential difference across R varies with
time. The coil isinitially horizontal.
(2 mk)

pd 4
(v)

Time (s)
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d) State and explain any two ways b%Qﬁ/hich energy losses are reduced in transformation. (2 mks)
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€) Thegf@ure below shows a step — down transformer connected to a 240V mains socket. The
QLJ(ﬁﬂ((éry coil P has 4000 turns while the secondary coil has 200 turns. The efficiency of the

cAransformer is 60% and a current of 50A flows through P. Calculate the current through S.

@\@Q& (2 mks)
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17.8) (a) Figure below showsthe qjja‘@ram of a Geiger — Muller tube connected to a

power supply and a QJ@]‘@e counter.

Zas at I@pressure

(Argon gaeg\amth Iltt} bromine)
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(cathode)

R4 (). Why should the Argon gas be at low pressure?

(ii). State the purpose of the bromine gas in the tube

ol I...._]._

Alum'r'rqium tube L

",
Iné‘ulamr
e J_ —
se counter
(Amk)

(1mk)

b) Uranium — 235 was bombarded with a neutron and fission took place in the following

manner:-

235 1 90 a 1
_
wU+an » RN+, X +10n

Determine the values of aand b.

(2 mks)



c) A radioactive element A of half Ilije%l days decays to element B. A sample of A of mass 32g

is kept in acontainer. Assumi ng&Bl” is stable; calculate the mass of B that will be in the container
<
after 124 days. A

d) Thegf?'r%ure below shows how a beam of electrons would be deflected by an electric field
QL@(L/Jced between two metal plates.
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—se———0C potental o —
difference

5 metal
plate
beam of electrons —
- e

. metal

plate
(i)Draw the missing connections. (Amk)

(i) Explain why the beam of electronsis deflected in the direction shown. (Amk)

(iii) State how the deflection system of atelevision system differs from that of a CRO. (1mk)
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(iv) Give the reason why it is possi bLe?o have awider screen in the television set than on the
o
CRO. & (1mk)
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18a) The figur@b%l ow shows an object placed in front of athin lens. The focal length of the lens
is 1OCm.Th@'§creen is adjusted until an image which is magnified 5 times is obtai ned.
N\

s
éo
Al Lens
/U creen
Candle j
v oo fis s v feriifoees 71
v of

From the information
()Which type of lens was in the experiment. (Amk)
(ii)State any other characteric of the image formed. (Amk)
(iii)Find the value of u (2mks)
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Q‘b’
Iigfgfawi ng suitable rays

KQJ‘Z(i) Locate the position of the focal point F of the lens.

N
. ¢ (if)Find the value of focal length f.

QO

¢) Thefigure below shows a defective eye
object,O Image

(i) state the cause of the defect.

(iWhat type of lensis used to correct the defect?

d)State any two similarities between an eye and a camera.

(Imks)

(1mk)

(1mk)

(1mk)

(2mks)
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