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b
1. The rate, P, at which an object of cross-sectional area, A, falling through a fluid of density p, at a speed v, loses encrgy with

time is given by the expression P = = kpAv¥,
Where k is a dimensionless constant.
a) State two reasons why the homogeneity of a physical equation does not guarantee its correctness .
(6 marks)

b) Use the notion of homogeneity to determine the value of x .
2. A capacitor of capacitance C is fully charged using  battery of emf E, and then discharged through a resistor of resistance R.

The graph below shmzs,'l:_ow the charge Q on the plates of the capacitor varies with time.
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a) Use the graph to estimate the time constant of the discharge process.
b) Determine the initial discharge current : , ~
c) Determine E if C = 18.8 uF ‘ - ; ) v (6 marks)
. % . < . T - L %
3. A student focuses light from two light sources P and Q on a wall as shown,below. P and Q are derived from the same
primary source. - S . wall b ’ .
3 e - L
o o ;
0 < X 4

; fercncL pattern on the wall to be cbservable C .
480 nm and 20 bright fringes on the wall are found to be 25.6 mm -

are met, determine how far the wall is from the sources P and Q

ed if the green light sources are replaced by blue light sources. (6 mks)

2) State two conditions that must be fulfilled for

apari. Assuming that the conditions in (a
c) State and explain-what difference would b
4. a) State the conservation law from which Kirc

\ P ~ ‘
- 50 6y
wor —C | =
through each resistor- : il (6 marks)
dge of a veranda, holding an 80 cm long string with a mass of 200 g at its lower end which is 3 m above

en whirls the object at an increasing speed with her hand as the centre of the circle. Given that the
sion which the string can withstand is 62 N, )

maximupy té
a) - Determine the speed of the object when the string breaks. .
b)  What will be-the kinetic energy of the mass just before it strikes the ground? (6 marks) .

6. Answer EITHER 6 (a), (b) 2nd (c) OR 6 (d), (e) and (f).
: EITHER 6 (a), (b) and (c) : )

a) You are provided with a roll of copper wire, a micrometer screw gauge, a metre rule, a millimetre scale, a vernier

scale and different standard masses. Describe an experiment which you would carry out to determine the Young

- modulus of copper.
Your account should include a diagram, procedure, observations, conclusion and a precaution taken, (8 marks)

i) State the observations of the photoelectric effect which contradict the wave theory of electromagnetic radiation.

b)
il) The diagram below shows the encrgy levels of a hydrogen atom. To which energy level will an electron at the
n =5 level drop if it emits a photon of wavelength 434.4 nm? .
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Qe cEeeeesELedLiciaiiiiaceiicssssnacicenasan F=n
ast e ‘ St Fem - 084ev
and Fi=-085eV
a=d o= 120 eV
n=2 Ey=-340eV
a=1 Es=-13.60 eV
- . (6 marks)
¢) i) Which ¢’ servation in the alpha scattering experiment led to each of the following conclusions?
- The positive charge in an atom is concentrated somewhere and not evenly distributed within the
- The nucleus of an atom is very tiny compared to the size of the 2tom
ii) Given thez following nuclear masses : -
deuterium (1H) = 2.014 u, molybdenum (52M0) = 96.9060 u, technetium (237¢) = 96.9063 s of
a peutron is 1.008 u. Show that the nuclear reaction below cannot occur sponianeously.
i+ %Mo —>  TTc+2in V O
- 5 )
i OR 6 (d), (&) and (D)
d)  Youare provided with a clamp and stand, a small metal sphere with a hook, a , 2 metre rule and a sicp
watch. Describe an experiment you would carry out to determine the magni f leration due to gravity.
Your account should include a dizgram, procedure, observations, conclusi; ionizken. (8 marks)
e) i) Define the term “ampere” ¢ J
The diagram below shows an 8 cm long copper wire AB of mass 3 on 2 pair of iron rods on 2 picce of

dloth stretched horizontally. The rods are connected to a batiegy —up is subjected to a uniform vertical
magnetic field of flux density 0.6 T directed upward. -

r A
| > L T
NG

Cd

c field
ii) State what would pserved when the switch S is closed.
iii) In order to keep AB'Stationiary when S is closed, each of the loose ends of the iren rods must be
raised through 2 figight of 4.2 cm. Determine the current through AB (6 marks)

f) A coil has 2n inductance’of 1.5 H and resistznce R. When the coil is connected in series with a 530 Q resistor and
an ac sourc@ef 240 V{rms) and frequency 50 Hz, the rms current in the circuit is 310 mA
i) ing R .

voltage across the coil? (6 marks)
7. Inar iment, sound from a signal generator is directad into a resonance tube using a small loudspeaker.
4 The ce'length (1) is determined for different sound frequencies (f). The results are show below.

f/Hz | 250 | 420 {560 | 620 | 780 | 840 | 970 | 1160
Vem | 97.3 1580 | 48.6]39.1 | 31.1 | 28.8 | 249 | 20.8 |

f and [ are known to be related by

3v = 4f(l +a),

where v is the speed of sound in air and « is a constant.
a) Plot a suitzble graph from which v and @ can be obtained. (12 marks)
b) Determine the values of v and a(6 marks)

€) What is the physical significance of ¢? (2 marks)
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OPTIONS
OPTION 1: ENERGY RESOQURCES AND ENVIRONMENTAL PHYSICS
8. a) Define the following giving one example of cach
i) functional energy
ii) energy farming
Briefly explain why the sun is a renewable energy source although we cannot replace the energy given out by the s:;rsn
‘ marks)
b) A geothermal scheme is an important energy source in some countries.
i) State two advantages of a geothermal scheme over hydroelectric power
ii) Copy and complete the energy flow diagram below of a geothermal scheme by indicating what X, Y and Z stand
for. ‘ V4

=~ ==X

Internal energy of hot _ N X
rocks - : \
N

- 7 Kinetic energy of :

X turbines
¢} 1) A house is powered by 6 solar panels each measuring 120 cm by 75 cm. Givenitha ’efﬁciency of the solar system is_
- 38 %, and that the solar.constant is 1.25 x 10° Wm2, determine the power i the home. _ . (S marks)

: s OPTION 2: COMMUNICATION :
9. a) Briefly explain why . a mobile phone : s
i) isdescribed 2s a transceiver - ‘ - f ‘
i) is also called a cell phone 3 X : ; 9 { (4 marks)
b) i) Draw a block diagram of a simple radio transmitter system - " S
ii) State two reasons why there is a massive shift by breadcasters {rom analogue to digital transmission (6 marks)
c) i) What is meant by “heterodyning” as used in radio transmission? ‘ E
* i) A super heterodyne receiver has an intermediate frequenCy of 11.5 MHz and covers the signal frequency range 86.0
MHz 1o 107.5 MHz Over what frequency range shouldthe local oscillator be tuned? (5 marks)
' : ~___ OPTION 3ELECTRONICS

10. 2) Use the band theory to explain why
i) Copper is a good conductor of electricity
" ii) Germanium is 2 poor electrical conducte
b) For security reasons, an alarm is to 1
i) What is the simplest logic gate ) : : )
il) Briefly describe the inputs and th Fthe logic gate for proper functioning of the alarm (4 marks)"
¢} The figure below shows tr. in the common-emitter mode. The base current is 20 pA when the output
voltage is 5.4 V for a curfent gaif) of 65, The base-emitter voltage is 0.6 V

(jm

but is 2 good electrical conductor at 8¢°C _ o« marks)
.@ ed if the gate of a house is left open at night. '
2 -,} ed to control the alarm? )

+9V

1}
Cnul

i)  What is the function of Cyy?
ii) Determine Ry

iii) Determine Ry (7 marks)

OPTION 4: MEDICAL PHYSICS

11. a) A nurse measireS the blood pressure of a patient and records it as —— mmHg. What name is given to each of these

figures and what does it represent? (4 marks)

b) State ,

(i) one advantage of X-rays over ultrasound echography.

(i) one advantage of ultrasound echography over X-rays in medical imaging. \ '

ii) ~ one way in which a CT scan differs from both an X-ray image and an ultrasound image. (5 marks)

¢) i) The far point of a defective eye is located at a distance of 480 cm from the eye. If the defect is to be corrected using

a lens placed 1.5 cm, determine the power of the lens. '

1) Draw a ray diagram 1o show how the lens corrects the eye defect, (6 marks)
' END
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