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b Write vour name and smiduy number i the spocs ¢
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Answer ALL questions i section A and £ i the space provided below each guestion

Non programmable sjlent elcctronic caleulorors and KR mathematical tables may be used.
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SECTION A (25 MARKS)

Answer All questions in this section
1. Figure 1 shows su object placed infront of a plane mirror drawn to scale.
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By use of appropriate rays, draw rays to show the exact Jocation of the image as seen by the cye
{2marks)

]

In an experiment on static electricity, the gold jeaf of a negatively charged electroscope was

observed to fall then rise when a strongly positively charged polythene rod was gently lowered
towards it. Explain this observation

Zmarks)
Figure 2 below shows o Leclanche cell
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Name the parts fabelled X, Y and Z
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3. Figure 3 shows a schematic representation of one of the applications of an electromagnet
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Briefly describe how the circuit works (Zmarkes)
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Distinguish between X-rays and Gamsia rays

Qe of the primary ways in which pow;

o+ 18 lost in transformers is through hysteresis loss.
Describe how the power is lost in this way and how it can be minimized
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7. The half-life of radioisutope is 5.27 yours, Caleulate the mumber of verrs 10 will talie Tor 759% of
a given mass of the isatope fo decay (Cmarks}
8. Figore 5 below shows an t.e signal fed across the V- plates of a cathode iay oscilloscope (CRO).
The time base is set at 10Urag/em and the Y- gain ai 120V/em,
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Figure 5
Determine the:
i The frequency of the a.c signal (2marks)
i, Peak voltage _ (Tmark)

Lad 3



ie

10 Anaccelerating prtential of 10KV is applied across the terminals of an X-ray tube, Caleulate the

veloeity of the ejzcted eleclrons (Zrarks)

1l The circuit in figure 4 below consisls of
two devices 127 and 1.
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i identily the devices 13y and D, {1 mark)
ii. State aid explain the observalion made when the switch I iz closed " {Zmarks)




1. Tiguse 7 shows an image of an object placed Infront of a convex lens drawn (o scale.
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By using appropriate rays, locete the position of the ohject
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12, In figure 8 below, the total charge in the circuit is 2.0x107C.
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Figure &
Determine the potential difference across AB ' {2marks)
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SECTION I (55 MARKS)

Answer ALL gquestions in this section

13. a3 Define the term electromotive force as used in current electricity - {1mark)

b) In the circuit diagram of figure 9 below, the total internal resistunce of the baitery is 0.50 and

ihe ammeter has g resistance of 18},
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Determine
i, the total resistance in the cirenit (2marks)
vy % " - 2 -. ’ % 5 (r) n]al'ks)
il. the current flowing in the circuit through A -



i1i. the current through the 2.4Q resistor (3marls)
iv the rerding ona voltmeter of mfinife resislance placed across the battery (Tmark)
14 a) Define the term activity of a sample as used in radinactive denay study (Imark)

b) Figure 10 below is a schematic diagram of Geiger-Mulier tube used in radioactivity

experinents.
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i Giive @ ceason Tor making the rucs woindow thin C {(Imerd
i Deseribe haw the radiations eniering tiough the arica window im U wibe iz detected
(3oacks)
ik State the funclion of the resistor {Imark)

o} The tracks in figure 11 were observed in a Diffveion cloud chamber,

Figure 11
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il Given that the background radiation is 15 counts per minute, determine the activity of the
sample at the 8 second (2marks)
15. a)Define capacitance { Lmark)
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b) In an experiment to determine e ilztionsiip between the voliage , and thms b, g

capacitance C=2200uF to discharge, the resuits in table | were obtained.

Table 1

[Voltage, ¥ (v) | 2.5 2.25 2.0 [ 175 1150 1.25
!
Time, t(s) 2.49 351 512 ) 5.90 748 9.12

1. Draw a possible circuit that could have been nsed to obtain the results in table 1
{Zmarks)
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From the graph determine
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1330 The resistance R of the valtmeter given that 20 693CR ; (Zmarky)
16 a) State Faraday’s law of electromagmetic induction {Imark)
b} Figure 13 shows a coil in a magnetic field. The cuil rotates in the direviicn shown to produce a

current. —
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1 name the parts labellsd X and Y {2marks)
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i On the axes of figure 14 below, sketehv a graph of electromotive force (can.D produced willl
time assuming the coil was initially i a veriical position and rotates in the direction shown.
{2marks)
A
Figore 14
iii. suggest the modifications reconimended if the set up was to be used to produce direct current
(2marks)

¢) A transformer supplies a current of 13.5 A at a voltage of 48 V to a motor from a.c mains supply of
230V. Given that the transformer is §0% efficient, calculate

L The power loss (2marks)
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it The current in the primary {2marks)
17, aj Debne stopping potential as applied in photoelectric effect { Imark)

by The graph in figure 15 shows the relation between the stopping potential V, and the frequency,
f, when a cerfain metal surface 1s iradiaied with Hght of different frequencies.
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b draw a clieni diagram that was used to obtain the results used to plot the graph {3marks)

i from the graph determine
L tlie threshold freguency {1mark)
It Planck’s constant h given that electronic charge e = 1.602x107°C {3marks)
il The work function of the metal used {(Zmarks)
THE END
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