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SECIE@ i A (25 MARKS)

.- A white paper is a good reflector of light but does pot form an image like 2 mirror.

Explain this observation.

¥ : " (1 mk)

2. The set upin figure-}. below can be used in a laboratory for lifting and refeasing 2 s_tseél

ball. :
. .. @ .
i1} : _ _g,o
e Magnetic material go@fb
QO
R
Q
&
\{‘
o
%)
g\& :
Steel ball
Fig. 1
QQ o _ .
@) State the material¥hich is suitable for use in the core. (1mk)
: : L &Qv B
2

&

(ii) Ifa s&&ﬂy jarger ball is to be lifted, it is necessary to make an 'el_ect:omagnct'
) sq&ﬁger. State one other way of increasing the strength of the magnet. (1 mk)
O ' - .

3. The two conducting bal

1s shown in figure 2 below are identical and contain the number

of excess electrons indicated. The two balls are made to fouch. Calcuiata he charge in
coulombs, each will have. (8= 1.6 X 10%¢C) (3 mks)

10
. electrons

18 electrons

=

Insulating . — |
stands '
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4. ‘The count rate of a radioactive indiura falls from 3200 counts per minute to 200
counts per minutes in 220 minutes. Determine the halt-life of the radioactive 1sotopu
(2 mks) : '

5. Figure 3 below shows the profile of a transverse wave

Fig 3 . | _
Identify two sets of pmnts other than b and g 1ha1 are a wavelength apart 2 (1 mk)

6. The diagram below figure 4 shows a coin placed at the bottom of a tank so that it is beyond the

view of the eye .. e
. | ' - o
o
. _- ¢ . : - 2 @
- _ F ig 4 ' o ' :
Sketch the rays to show how the coin can be brought 1nto\{gﬁw When water is added into the tank
- “to a suitable level -~ . . . o ST L kdpiks)
7. FigureS5 below shows a ray of h gl it bemg incident g’& mirror, F md the angie of n‘ﬂecuon (1 mk)
’\'.$\$
va'! T E B ?rs:(l e o r;m.r Flg S
8. The work function of a certain metal is @ eV. Determine 1t% thr esho]d waveiengtl _
-~ (b= 663x103“Jsandex16x10 (3 mks)
S |
)
4\

Fig 7

.b) State what would be obseived when 'the switch S is closed . : : (1 k)
c) Expia_i,n your observation in (2) ab_ove ! 2 5 k 2 _mk_s)

10. in the circuit diagram shown in figure 7, the lamps are identical and also the cells are identical -
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f .
(@ (b) Fig7? | -
Stae with reason, in which circuit the lanip will be lit for a longer petiod (2 mks)
11. In modemn x-ray tube, staie the reason why:
b) there a high vacuum in the tube (1 mk)
~¢) Cooling fins are provided (1 mk)
12. Figure 8 below shows an object placed some distance from a biconcavé lens |
T | 30}
_ e Object ' . 7
Y Fig 8 S
Construct the image on the diagram . (b@\Q (3 mks) -
. L

SECTION B (55 MARKS) _ & =i
13.a) A girl positioned at R attempts to see the sticks A to C gﬁ\{fhe other side of a wall with the help
of a plane mirror fixed on the opposite side as shown i&ﬁgure 9 below

mirrer | v ..0 R. A\;$$
. | wall A\%\
)
0.3 &
o
‘J o ;] QQ .
O
)
K\
_ o ¢ @
Fig9 : & . ;
With the help of a ray dia%i‘ém, find which sticks images cannot be seen while the girl is at R
(3 mks) o : '

b) A student perforQ ‘an experiment to measure the focal length of a converging lens. In the ~
experiment, a & ties of object and image distance (u and v) were obtained and then a graph of
" uv against u + v was drawn as shown - = 5 ;

) A - ;’d i £ "‘u- .
ut v (o)

i) From the grapl'n_.'-ob{ain the value for this focal length ~ (3 mks)
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i1) Determine the magniﬁcatibn when the image distance is 40cm (2 mks)

¢) i) State Snell’s law __ - AT £y (1 mk)
" ii) The critical angle for crown glass is 42°. Using this information complete the figure below to

show the passage of the ray shown through the glass block (1 mk)
: _ - ;

" Glass block

Fig. 10

- 14. a) A person standing behind a wall hears a bel-l ringing although he cannot see tl;e bell. State the

property of sound that enables him to hear the sound (1 mk)
. _ | s
b) The figure 11 below is a sketch of ripples caused by a vibrator in aQa'ﬁpple tank whose
frequency 1s SGEZ _ %\Q
' &
X
O%
N .
Q
Q
$
&
C24cm . \%
Fig 11 - o2 _ _
Using the above information, de’itgﬁzme thie speed of the wave motion - (3 mks)
4\
@KQ}
%Q)

_¢) The speed of soun % air determined on a warm day is 330m/s. State and explain any
difference you \,\fu@ d expect in the results if the measurement is done ofi a cold day (2 mks)

o
d) State one use of microwaves . _ ' ' aE a ‘mk)
15. a) State Faraday’s law of electromagnetic induction T ‘i mk)

b) The diagram below shows a simple generator
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M- Annular magnet -

+ ToC.R.O

) i'"lg. 12 ! -
i) Name the type of generator _ T on E (1 mk)

ii) On the axes below, sketch the graph of the output Voitaae for two cycles if s C.R.O'is
_ comlected as shown - ; _ (1 mk)

A&

time (1) ; ; O

- 240V ap -

~Fig 13

i) Determine the number of turns in é@f?ondmy coil if the number of turns in the primary coil is '_

4000 ; Q (2 mks)
: '\O .
N
. & e ' .
i1) Determine the c_ur‘rf:nt‘,\K igdhe primary coil if the bulb is operating normally (3 mks)
o : _
SPAN
O
o

d) Explain why“i%ﬁg distance power transmission is done at a very high voltage (1 mk)

16 a) The ﬁgu:e 14 below shows the main components of a cathode ray tube Use it to answer the '
questions that follow ‘

* . Fluorescenit

aid - P

Cathade

Filament

Flg. 14 Vacuum
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i) Name the parts labelled - | & :

Plctidondniantiadiotyaebs s savsaiadse '
) R..... s e L ) o T T S 0 ST R -
T R T -5
il) Explain how the electrons are produced in the tube , (2 mks)
~iii) State and explain the function of the grid : . (2 mks)

b} The figure 15 below shows the trace on the screen of an a.c signal connected to the y-plates of
a C.R.0 with time base on. Given that the time base control is 100ms/div and the y-gain is at

120V .dis, determine ] . O((\
Nl 1N T
| 1R
o &
I N
| . P
; 2 N
V] |
TR
| . SFigls .
if) The frequency of the a.c signal o _ : (3 mks)
é%
_ QfoQ_
iii) The peak voltage of the input \ %l o ' (3 mks)
<
- RN\ . |
17.2) 1) State'{)_!un‘s-law'oﬁq’ ST <y - Mt (1 mk)
; - s_\oﬁ

ii) The circuit .diagram shows two cells each of e.m.f E volts and internal resistance 0.5Q _ __
. supplying a current to a network of vesistors. When switched on the ammeter reading is found

- to be 0.2A. Determine the value of E ~ . (4 mks)
- —

g N e
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b) A piece of red-hot charcoal is brought close to the cap of a negatively charged
electroscope, using tweezers. Explain what is observed :
(3 mks) _

ws the variation of charge and time when the capacitor is being

SR
SERRRERETES:

Charge {uC}

d) From the gl“apﬁ; determine

i) The quantity of charge at t = 34 seco@Q (1 mk)
@
. XN re
ii) The amount of current ﬂom%ﬁ@when the time is 20 seconds # (3 mks)
| A
N
O
s
&
iii) The initial charge | (1 mk)
e) The power company supplies clectrical energy and charges the consumption to ordinary
domestic coOnsumers as follows '

A monthlg fixed charge of Ksh. 75

Kshs. 1.55 per unit for e first 40 units conmwTed |
Ksh, 6.55 per unit for the next 51 — 30 units
1 unit = 1 kilowait-hour (Kwh)
A consumer uses 1.98 X 105k}
month’s bill o

of electrical energy

(3 mks)

in a given month. Determine the total
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