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Answer ALL questions in this section. O

,00
1. Figure 1 shows three point suu{tfos of light with an opaque object placed between them and
the screen. QQ
Q‘b’
OQ Opaque

@*%@

\\ Explain the nature of the shadow formed along B and C (? marks)

{ o

o Q

Q({\.\' 2. Aleafelectroscope A is charged and placed on the bench. Another uncharped leaf electroscope
B is placed on the same bench and moved close to A until the caps touch.

State and explain what is observed on the leaves of A and B. (2 marks)

3.  You are provided with the following:
A cell and a cell holder, a switch, a rheostat, an ammeter, a voltmeter and connecting wires,
Draw a diagram for a circuit that could be used to investigate the variation of the potential
difference across the cell with the current drawn from the cell. (1 mark)
4.  An unmagnetized steel rod is clamped facing North-South direction and then hammered

repeatedly for some time. When tested, it is found to be magnetized. Explain this observation
(2 marks)

93

Connect with Joshua Arim in facebook o
For Tips on passing KCSE register @http://ww. joshuaarini.com


http://www.joshuaarimi.com

N
o)
: B
5.  The diagram in figure 2 shows an object O p]ac%l in front of a converging lens. F and F’ are
the principal foci for the lens. \éz}

>
t C
.!16
@V
F
& ’
Q
.. O
O
Figure 2 Q,AT .()

lens

The DE;ST&( (isghow moved along the principal axis until a virtual image is produced.

R4
D@th%@ume diagram:
\Q’. O)
e @D Draw the object O in the new position along the principal axis;
\
(@ \\ (ii) Sketch rays to show formation of the virtual image (1 mark)

x v 6. Figure 3 shows a flat spring made of the iron clamped horizontally on the bench over a
A solenoid.

Iron nail

G - clamp

;-

........................... Flat iron
SR
Solenoid with
iron core
Figure 3
When the switch is closed, the spring vibrates. Explain this observation. (3 marks)
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7. Figure 4 shows a hack-saw blade clamped hnrizonatﬁll}r on a bench and the free end is made
to vibrate about the rest position.

The mov, z@n —<a—2>0—->b->0-a— 0 b,takes 0.7 seconds.
>
o
Dct@'mk@}hc frequency of vibration of the blade. (2 marks)
\Q’. O6
OO
(@&Q’ ﬁum 5 shows wavefronts approaching the boundary between two media
N

'ﬂ)@

— Boundary

< .
o' Q
<<<\\\

1

Figure 5

The speed of the waves in medium (2) is higher than that in medium (1). On the same diagram

complete the figure to show the wavefronts after crossing the boundary.
(2 marks)

9.  Figure 6 shows a circuit in which a battery of negligible internal resistance, two resistors, a
capacitor, a voltmeter and a switch are connected.

i
60V

200

C
™ | i ] |
[ L
I : l [ 200 ) 5

Figure 6

Giving a reason for your answer in each case, state the reading of the voltimeter, V, when the

switch is (2 marks)
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(i) Open )

V= @

Reason VS\(O
{(ii) Closed o

) Clo S
&’
Reason - Q@Q
10. A heating coil is rgt@ 00W, 240V, At what rate would it dissipate energy if it is connected
to a 220V supply2» <& (3 marks)
.\ ()O
Q}A
<

11. Figure c@eﬁuw rays from a distant and a near object are focused inside a human eye
wit \S@@ﬁ defect.

o X
\\Q", O(o Rays from
N\ distan Qe:t
@ \ AP
§\\ \
Coe e
Q Rays from

Figure 7 near object

Name the defect and state the cause of this defect (1 mark)

Defect

Cause of defect

12. A narrow beam of electrons in a cathode ray oscilloscope (CRO) strike the screen producing
a spot. State what is observed on the screen if a low frequency a.c source is connected across
the y-input of the CRO. (1 mark)

13. The accelerting potential of a certain X-ray tube is increased. State the change observed on
the X-rays produced (1 mark)

14. A radioactive isotope of copper decays to form an isotope of Zinc as shown below.
- o (2 marks)
»Cu ——> % Zn + Radiation
Wame the radiation emitted and give a reason for your answer.

Radiation

Reason
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Answer ALL the q_uestinns in this section. \&&

)
15. (a) State one factor that affects the s]g:eﬁ%f sound in a solid (1 mark)
N\

(ol

(b) An observer stands half—wQ&between two vertical cliffs that are L metres apart. He
moves directly towards @ie cliff and afier a distance x = 10m from the centre, he sirikes
a gong and measurcs@% time interval, t, between the echoes heard from the two cliffs.
He moves a fur’th&i\l Om and again strikes the gong and measures the time interval
between the eq]?wes&he process is repeated several times. The graph in Figure 8 shows

the relation \pe 1@91 the time interval, t, and the distance, X, from the cenitre.
N ;i Tl T i 0
¢ : —1T +-H I T 8
3 us } suuny
St |
‘l‘ \{ :
F 4+ £ 1 [—l s
Q} Q Lt b= s ] :
O : Eeslstatasize
-9 - 1 awan
<O\ ' :
\®§ 2 8w 1 . 1
S\ R HHE e 1
. R T Iy L . I . mEmaEE
\ M :a' T i | X S 1 T
O H A = :
& \\' s HiH HF "
O gaE-an T T I T HE
- |l 1 EERARS RN
BEREEun: - S an
H T - Ll
REE - -
S |
F . 1 i 1 - X
;. A : ; i . "i
: H SR EEeEERERT BEERE O
PR R T ? aeSEEEEsEsItaiti -

Distance, X (m)

Figure §.

(i) From the graph, determine the value of x for which the time interval was 0.55s.
(1 mark)

(ii) Given thatt o) Xwhere v is the speed of sound in air, determine the value of v from
the graph. V (3 marks)

(iii) If the maximum time measured by the observer was t = 4.7s, determine the distance
L between the cliffs. (3 marks)
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(¢) A search boat uses a signal of frequency 6.0 X\N™Hz to detect a sunken ship directly
below. Two reflected signals are received; énme after 0.1 seconds from sunken boat and
the other after 0.14 seconds from the s&@:cd If the sea bed is 98m below the boat,

determine:-
&

(1) The speed of the signal in {@lar (3 marks)
(o
You may use the valt{e%f v from (ii) above.
(ii) The -:it'.:p!.h ﬂfﬂﬁ@uﬂkﬂn ship below the boat (2 marks)
N OQ
16. (a) State two &smd@,@ns necessary for total internal reflection to occur (2 marks)
&
\
(b) %@é}fshows a ray of light incident on the boundary between two media 1 and 2 at an
a )
<
¢

o 2 :
QO\'\Q B

QO .
Figure 9
Show that the refractive index for a ray of light travelling from medium 1 to medium 2
is given by:
I’ = 1
sin

(2 marks)

(c) Figure 10 shows aray of light incident on one face of a biﬂck of ice of refractive index
1.31 and totally reflected at the adjacent face.

Figure 10

et
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i \
Determine; 3

(1) amgl_f,: Q & (2 marks)

(ii) angle x Qé : {1 mark)

(iii) angle O, the greate&ng]c for which the total internal reflection is possible.
(2 marks)
OQ
17. (a) Three resistorgpf gﬁstance 2.00Q, 4.0 and 6.002 are connected together in a circuit
NS
Draw a @%%dlagrm to show the arrangement of the resistors which gives

(Qk_@ﬁfgﬁwe resistance of 3.0Q (1 mark)

) 1@(9Mm|mum resistance {1 mark)

SN

Q’§

\N

(@\\ ) Infigure 11 the voltmeter reads 2.1V when the switch is open. When the switch is
closed, the voltmeter reads 1.8V and the ammeter reads 0.1 A.

5
fe e
@

Figure 11 ®
Determine:
(i) The e.m.f of the cell; (1 mark)
(i1) The internal resistance of the cell. (3 marks)
(iii) The resistance of the lamp (2 marks)
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(a) Figure 12 shows two circuits close to each other.
S
AN
" Cooils

%

Q‘b’ !
Figure 12 Q

\0
2O
When? ‘Kilmh is closed, the galvanometer shows a reading and then returns to zero.

itch is then opened, the galvanometer shows a reading in the opposite
{5' am:l then returns to zero. Explain these observations. (3 marks)
&

@%’ gﬁ%!am how energy losses in a transformer are reduced by having:

®§ (i) a sofi-iron core; (2 marks)

(ii) alaminated core (2 marks)
(¢) Anideal transformer has 2000 turns in the primary circuit and 200 turns in the secondary

circuit. When the primary circuit is connected to a 400V a.c. source, the power delivered

to a resistor in the secondary circuit is found to be 800W.

Determine the current in:

(i) The secondary circuit;

(11) The primary circuit. ‘ ' (6 marks)

19. (a) X-rays are used for detecting cracks inside metal beams,

(i) State the type of the X-rays used (1 mark)
(i1) Give a reason for your answer in (i) above (1 mark)
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(b) Figure 13 shows the features of an X-ray tube.

N

'(]?I}Ibéle the parts labelled A and B (2 marks)

2 S0 A.

- O
LA
’ B.
K §
S\
QO\ \Q' (ii) 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 suitablg for use as shielding materials?
(1 mark)

(c) Ina certain X-ray tube, the electrons are accelerated by a pd of 12000V, Assuming all
the energy goes to produce X-rays, determine the frequency of the X-rays produced.
(Planks constant h = 6.62 x 10" Is charge on an electron, e = 1.6 % 10-°C)

{4 marks)
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