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SECTION A(Z5 MARKS)
Answer all the questions in this sectj@rr in the spaces provided after each question

1. Figure 1 shows part of an electric cir%u}t. The current through the 13Q resistor is observed to
R
be 2A.. &
"
<
& —
G {1363 |
o
H .
& 0 —
Q'C”Q Figure 1
o_,\'
St@(t/eqr?ie value of the current through each of the 5Q resistors. (1 mark)
& o
2
QK® .....................................................................................................................
2. Figure 2 shows a horse-shoe magnet whose poles are labeled and two other magnets near it. Iron

nails are attracted to the upper ends of the magnet as shown.

Nail

Figure 2

Identify the poles marked X and Y (1 mark)
X Y
3. Figure 3 shows how the displacement of a point varies with time as « waves passes it.

1

Displacement(m)
o-44

- N/

Figure 3

L Time(s)

On the same diagram, draw a wave which passes the point with twice the frequency and half the

amplitude of the one shown. (2 marks)
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4. A boy standing in front of a cliff blows a ijs?ie and hears the echo after 0.5s. He then moves 17

meters away from the cliff and blows tg&?vhistle again. He now hears the echo after 0.6s.

Determine the speed of the sound.eQ,Q% (2 marks)
Q;l-(’
2
R
N
o
A\
QQ}%
5. A bulb is kgted 100W, 240V. At what rate would it dissipate energy if it is connected to a 220V
N\
suppgé’ (3 marks)
éo
NA
2
&°
e
<
\Y
&

6. Figure 4 shows the circuit of a simple telephone receiver. When the telephone is lifted, a steady

current flows through the solenoidS. When the person speaks into the microphone on the other

side, a varying current flows.

Magnetic alloy diaphram

r—m / Permanent magnet
e
]
3 e
u LL Y leads
—_—
fa Pa P
IENEEER NI

Figure 4 Soft iron pole pieces

Explain how the speed current from the microphone is converted into sound in the receiver.
(3 marks)

© 2012 Kisii South District Academic Committee 3 Physics 232/2 Turn Over



N

o
o
7. A conductor is slowly brought near the cap Qf%f:i positively charged electroscope. The leaf first
collapses and then diverges. State the cg&%e on the conductor. (1 mark)
.......................................... B e,
82
R e

) RS . L
8. Figure 5 shows a ray oflgfbmmdent on a mirror at an angle of 45°. Another mirror is placed at
one as shown .

an angle of 45° to the fiFst

T/ 777 7 77 77 7 7 7 77 7 7 7 7 VT T T

Figure 5
Sketch the path of the ray until it emerges. (2 marks)
9. Figure 6 shows an object, O, in front of a concave mirror and its image, 1, formed after reflection.
T ; -
T 1 = 6 =
)
- - - 3 . O - ++
H b ]
iy IANE RS RE 1
a) On the same diagram draw an appropriate ray(s) to locate the principal focus, F, of the
mirror. (2 marks)
b) Determine the focal length of the mirror(Scale 1:5) (1 mark)
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10.  You are provided with 12V a.c source, four gi%des and a resistor. Draw a circuit diagram for a full
wave recifier and show the points at Wh@? the output is taken. (3 marks)
%\,
&
R
)
o
"
@
&
N
6\

11.  Table below shows radiations in their increasing order of wavelengths.
)
Gam ays | x-rays | A | Visible light Infra-red
mgay y g

Name t@tler%issing radiation A. (1 mark)
g
e

Qo _. : . . .
1(2(& Figure 7 shows a magnet being moved towards a stationery solenoid. It is observed that a current
@ flows through the circuit in a direction P to Q
. N\ \ \ K l \ [s NJ
~ e ~F " - E
QO Motion

| S
Figure 7
Explain why the current flows from P to Q. (1 mark)
13.  State how the deflection system of a television differs from that of a CRO. (1 mark)

14.  Figure 8 shows a ray of light incident on the face of a water prism.

Figure 8

Sketch the path of the ray as it passes through the prism. Critical angle for the water is 49°.
(1 mark)
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SECTION B35 MARKS)
Answer all the queﬁiﬁns in the spaces provided
15. a) Figure 9 shows a pair of parallgﬁp ates of a capacitor connected to a battery. The upper
plate is displaced slightly tg@ée left.

@\1‘5}
<

e —

.9
) Z /
5 —_
>

Q
& i
0.)\' 1gure 9
Q/&State with reason the effect of this movement on the capacitance. (2 marks)
Qe
2
Q&e .....................................................................................................................
e .....................................................................................................................
b) Figure 10 shows an electrical circuit with three capacitors A, B and C of capacitance
4.0uF,5.0 uFand 3.0 uF respectively connected to a 12V battery.
12V
-
A
1t
“% 8 HF W
o C
1t
it
40HF
B
L)
3.0HF
Figure 10
Determine:
i) The combined capacitance of the three capacitors. (3 marks)
i) the charge on the capacitor C (2 marks)
iii) The potential difference across the capacitor A. (2 marks)
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16. Figure 11 shows Ultra-violet light striking a@alshed Zinc plate placed on a negatively charged
gold-leaf electroscope. szr
’0-6\' — Zinc plate
N —
&7 _
Q\}_ IV > :
@ —1
@;& =—— - - - —1
- N
9 - -
NN L._\"
% Fi 11
Q} 1gure
a) Ex@?am the following observations;
9’7 The leaf of the electroscope falls. (2 marks)
é@ ................................................................................................................
e,
Q
<<\Q’ i) When the same experiment was repeated with a positively charged electroscope the
K leaf did not fall (2 marks)
N
QO* .....................................................................................................................
b) ) State two factors which determine the speed of photoelectrons emitted by a metal
surface. (2 marks)

i) In an experiment using a photocell, U.V light of varying frequency but constant
intensity was made to strike a metal surface. The maximum kinetic energy(KEwmax)
of photoelectrons for each frequency, f, was measured. The graph shows how
KEwmax Varies with f -

T ++1HH HH e 71 H
, T AT THHHH Y
10.0 4+ -4 45 LY
] 5 0 & E 2 A I 1]
HH- BES EENE | y.
g-o
T 1 G & [ S EENE . 3 - 1T 11
5 et : +H HIHH T
::g 3/ EEEE )
g 73 i
- Ir T ,lz:ﬁ,h, BEER
497 ax -
: e
-0 - 51 H : F EEEmEass £
2 H B 1 ‘ = —11 i
seas pr = |
P L I H = 0 :
< -0 Z-o 3-© T ofclovEZ
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Given that KEwvax=hf-@, detggm%lhe the values:
) Constant h ,\QQr (3 marks)
2
R
)
o
"
2
R
) C‘§§tant @ ( 3 marks)
>
A\
%
N
2
R

N\
Figugfﬂ shows the path of radiation from a radioactive source after entering a magnetic field.
agnetic field is directed into the paper and is perpendicular to the plane of the paper as

T
own in the figure.
e? b4+

<<&
++ ¥ + + Magnetic field
Source + + 1—/

t+t
Radiatién ++ +

+++++
| 4444
Figure 12
Identify the radiation. (1 mark)
Give a reason for your answer. (1 mark)
b) Below is a nuclear reaction
232 . 228 Y
A ; B y(gamma) s C
90 88 X
) Identify radiation k (1 mark)
i) Determine the values X and Y
K (1 mark)
Y (1 mark)
8 Physics 232/2 Turn Over
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C) Figure 13 shows a device for produc@}&%netal foils of constant thickness. Any change in
the thickness can be detected by tge%eiger tube and recorded by the Geiger counter. The
pressure exerted by the roller i,g}hen adjusted to keep the thickness constant.

"\ To Geiger counter

Geiger tube

: Metal foil
- N
QQ’ Thick metal sheet Radioactive source
>
N Q
Q‘bo" Figure 13
& . . . . .

NA )} State the change in the metal foil that will lead to a decrease in the Geiger counter

& reading. (1 mark)
Qe

2 ) o
@‘ i) Give a reason for your answer in c(i) above. (1 mark)

iii) State the change in the roller pressure that should be made as a result of the

decrease in the Geiger counter reading. (1 mark)

iv) Give a reason for your answer in c(iii) above (1 mark)

V) Explain why a source emitting « (alpha) particles only would not be suitable for
this device. (2 marks)

18. a) X-rays are used for detecting cracks inside metal beams

)] State the type of the x-rays used. (1 mark)
i) Give a reason for your answer in (i) above. (1 mark)
b) Figure 14 shows the features of an x-ray above.
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\Qiﬁgh p.d o
Lead shieldu (b'% +
\ :'Q@% Target
p < J Cooling fins
2 4 —
bo *‘@1 N —/K :u T
0o @;:;:-‘—" TS C 1 il
&l 7 F it
X \ 4 \“‘ )
@ \_‘ \ “
& 4 e 4
W
%\ / X-ravs \\3 ;
N A ' B
@Q/ Filament
N~ Figure 14
2
Q
<& )] Name the parts labeled A and B (2 marks)
B
B
i) Explain how a change in the potential across PQ changes the intensity of the x-
rays produced in the tube. (2 marks)
iii) During the operation of the tube, the target becomes very hot. Explain how this
heat is caused. (1 mark)
iv) What property of lead makes it suitable for use as shielding material?(1 mark)
C) In a certain x-ray tube, the electrons are accelerated by a p.d of 12000V. Assuming all the

energy goes to produce x-rays, determine the frequency of the x-rays produced.(Planks

constant, h=6.62x10"%*Js and charge on an electron, e=1.6x10"°C) (4 marks)
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Distribution boy
Figure 15
)] Name:
The circuit labeled P (1 mark)
The terminals labeled X, Y and Z (3 marks)
P
Y
2Pt
i) I State the purpose of R in the circuit. (1 marks)
I Give a reason why R is connected to Y but not to X. (1 mark)
iii) Why is the earthing necessary in such a circuit? (1 mark)
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Determine the cost of using an electé@pcffon rated 1500W, for a total of 30 hours given that
the cost of electricity per kwh isg\I’Qs%.S (2 marks)
&
)
o
"
2
R
N
o
A\
%
&
N
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