P510/2
PHYSICS
Paper 2
Nov. / Dec. 2014
2% hours

UGANDA NATIONAL EXAMI VATIONS BOARD

Uganda Advanced Certifieate of Education

INSTRUCTIONS TO CANDIDATES:

Answer five questions, taking at least on
but not more than one question should b

Any additional quUESTion(s) answered will not

PHYSICS

2 hours 30 minutes

e from each of the sections A, B, Cand D,
e chosen from either section A or B.

be marked.

Mathematical tables and squared paper will be provided.
Non-programmable scientific calculators may be used.

Assume where necessary:
Acceleration due to gravity, g
Ypeed of light in a vacuum, &
Electron charge, €

Electron mass

Plank's constant, £

Permeahility of frce space, Ko

Permitt;vity of free space, £o

The constant ——
4?&‘:”

One elecron voll (eV)

Avogadro’s number, N

Resistivity of Nichrome wire at 25°C

Specific heal capacity of water

¢ 2014 Uganda National Examnations Board

9,81 ms ™

3.0 x 10° ms™
16 x 10°C
511 x 107kg
65 1 Is
40n x 107 Hm™

285 x 102 Fm™
90 x 10°F!m
1.6 x 10777
6.02 % 10 mol™

12 = 10°0m
42 x 10° Jkg 'K
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(a)

(b)

(c)

(d)

(a)
(b)

(c)

SECTION A
(02 marks)

(i)  State the laws of reflection of light.

i ' is then

1 a plane murror. The n"‘nrror‘ lb_
o e direction of the incident
an angle #, find
(04 marks)

(ii) A ray of light is in , .
turned through an angle ¢ keeping th
ray constant. If the reflected ray turned through
flie relationship between & and B. 3

evation of a

ine the angle of €l
et {05 marks)

Describe how a sextant is used to de
star.

: - ive i small
Describe an cxperiment to detcrmine the refractive index of a
quantity of a liquid using a concave mirror.

'Lf“ j
a

ll’:]' crm in front of a convex mirror so that it

i 5
covers about half of the convex mirror stn“ﬁ:lli:t:- A pin p]ace:_i 20 cm 1;:‘
front of the plane mirror gives an image which coincides with that o

the pin in the convex mirror. Find the focal length of the convex
(04 marks)

A plane mirror is placed

irror.

Define angular magnification of an optical instrument. (01 mark)

(i)  Describe with the aid of a ray diagram, the operation of a
telescope made up of a converging lens and a diverging lens
when used in normal adjustment. (05 marks)

(n)  State two limitations of this type of telescope. (01 mark)

The diagram w Figure 1 shows a path followed by a ray of
monochromatic light through a right angled prism of refractive index
1.52. The light emerges in air at an angle of 47.6°, :

Find the refractive index of the liquid, (06 marks)
¥

(05 marks)

it x

e
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(d)

(a)

(b)

(d)

(a)

(b)

Explain the following as applicd 1o lenses.
El}} l':ihfrcrmﬂﬁc aberration, (02 marks)
ii Spherical aberration, (02 mariks)
Ezf;plIai_n hmfv chromatic aberration ard spherical aberration are
minimized in 4 reftecting tefescope. (23 marks)
SECTION DR
What 15 mcant by the following as applied o wave motion?
(ﬂ Wave Jength, ()] mark)
(1) Wave front. (0] mark)
(i)  Define resonance. - (07 mark)
(i)  Deseribe how velocily of sound in air can be determined using
a resonance tube. {05 mavics)
(i)  Explain how stationary waves are formed. (03 marks)
(ii} A tuning fork of 760 Hr is sounded near the open end of a
closed pipe of lengtl 40 ¢m. If air in the mbe resonaies with the
nning fork, determine the mode of vibration and the end
correction. (Velocity of sound in air is 330 ms oo (@S manks) o
i
(i)  Explain reverberation as applicd to sound waves. (02 mrarks)
(i)  Explain how reverberation may be minimised i a large hati.
{02 marks]
(i) State two conditions necussary for interfercnce patterns (o be
(02 marks})

formed.

(i)  With the aid of a diagram, describe how interference can be
progduced hy division of wave front. ({14 marks)

e slit experiment, the stifs arc (1.5 mm apart and
the scroen placed af a distance of 100 em
B hrigh fringe is at a distance of

e from the centre of the [rmge
(DS marks)

In Young’'s doubl
interference is observed on
om the slits. It is found that the 9
g 84 cm from the secend dark fring
pattern. Find the wave length ol light used.
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()  Explain what is observed on the interfcrence fringes in Young's
double slit experiment when the monochromatic SOUTce of hght 1s
replaced by a source of white light. (013 marks)

(@)  Describe how interfercnce fringes are formed in a wedge-shaped
film of air. (14 marks)

SECTION C

(2)  State the laws of electromagnetic induction. (02 marks)

(b)  Describe a method of measuring the magnetic flux density in the
region between the poles of a magnet. (06 marks)

(c)  Two straight parallel wires 4 and B carrying steady currents £, and Jx
respectively are placed close to cach other as shown in Figure 2. ¢

A B
Fig. 2
() Sketch the resultant magnetic field pattern. (02 marks)
(i)  Explain what happens when the currents I, and Iy are steady
m’_lrml_m‘ : (04 marks) #
(i) Find the force per unit length of the wires when 1,=8.04A
fp=110Aand r=3.0 cin. (04 n;arks]

(d)  Explain how eddy currents are produced. (02 marks)

(8) ()  Write an expression for the force exerted on a straicht wire of
length, { melres camying a current of f amperes, placed at right
angles to a uniform magnetic field of flux density B teslas

- s " - UI
(u)  Explain the origin of the force in (a) {1). (E‘M ;?;:E]

(b) A rectangular coll of ¥ tumns cach of lengta !, and breadsh b, is
inclined at an angle & to 2 uniform magnetic field of flux density .:i'b
Derive an expressioa for the torque of the o " -a : u;llalt}'f 1.
passed through it. (bjl :ﬁ[;; : )15
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(e}

(d)

(a)

(b)

(c)

(d)

(a)

(h)

'A. sinigle rectangular loop of wire with dimensions 35 cm by 75 em 15
;_1-1 Tdn ged such 1,}13_1 part r::f it 15 inside a region of uniform magnetic
el fnf flux density 0.45 T and part ofit is outside the field. The talal
; Emlsmm_e of the loop is 0.23 Q. Caleulate the force required to pull

e loop from the field at & constznt veloeity of 3.4 ms | perpendicular
o the field, (03 marks)

(i) Define the term maguetie flux. (01 mark)

(i1)  An clectron revolves in a circular orbit of radius 2.0 < 10 U m
alafr equency of 6.8 x 10" revolutions per second. Caleulate
the magnetic flux density at the centre of the orbit. ({4 marks)

(i)  What1s mgant by a sinusoidal atfcrnaiing enrrent?
) (1 mark)
(i)  Define peak valuc, root mean square {r.m.s) value and

frequency of an alternating sinusoidal current. ({13 marks)

A sinusoidal voltage of r.m.s value 13.2 V is connected across a 50 pFf
capacitor.

(i)  Find the peak value of the charge on the capacitor. (02 murks)

(ii)  Sketch using the same axes the graphs ol charge {on the
capacitor and current { in the eircwit against time. ({2 telgiey

(iiiy  If the frequency of the alternating current is 49.6 Hz, calculale
the r.m.s value of the current through the capacitor. (03 marks)

Explain why a capacitor 1n a circuit blocks the flow of direct cwrents
(04 marks)

but allows the flow of altemating current.

on type

Describe the structure and mode of operation of the repulsi
(€15 marks)

moving iron meter.

SECTIOND

(i) Defmethe following: clectric ficld intensity and electric
(02 marks)

potential at2 point.
al to the

4t the electric ficld intensity ata point is equ
(¢4 marks)

(i) Show th :
' at that point.

pegative potential gradient
how an msulated metal

(1) Explam with the aid of a diagrani, :
~ sphere can se charged by induction using a negatively charged
;rud (03 marks)
(i) Describe how a gold leaf electroscupe can be used to detett th.e
- presence of charge o1 4 body. (62 marks)
5 Tarn Over

!44
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gelatic {oree between two

Write down (he equation for the elect (011 mark)
isclated point charges in a vacuunt. —
(ii)  Sketch the clectric field lines betweetl }Lo mtpi ain
spheres carrying uncqual charges and (02 marks)

a neutral point. ,
is suspended by 4 tine

£ S
Lo n{;gﬂti\fﬂl

use the sketch

(d) A charged polystyrene spherc of mass 2 8 il
nylon thread between two plates 3 ¢ apart as shOwt 18 rigure 3.
L E S £
— Thread
12,000 ¥ | Y

: - — Plate
Plate — | «— Pla (]

Sphere

f=— Sem —=
Fig. 3

When a p.d of 2000 V is applied across the plates, the thread attached
le of 30°. Calculate the charge on

to the sphere deflects throughn an ang
the sphere. (06 marks)
) 4 (a) Describc an experiment to verify Ohm’s law. (04 marks)
| (b) Detive an expression for the combined resistance of three resisfors in
3 parallel. (D4 marks)
¥ (¢) (i) Explaip the principle of operation of a shde wire o>
g potenfiometer, {04 marks)
N (i) Two cells A and B connected in series give a balance length of
' 80.0 cm along a polentiometer wire. When cell B is reversed,
the balance length falls to 15.0 cm. 1f the em.l of cell A 1s
1.5 V, calculate the e m.f of cell B. (04 marks)
(d) A battery of e.m.f. 20.0 V and interna] resistance 4.0 €2 is connected
to a resistor of resistance 10.0 Q, Calculate the;
(i)  power generated. (02 maris)

(ii)  efficiency of the circuit, (02 marks)
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(a) (i)  Deline capacitance and dielectric constant. (02 marks)
(i)  State the factors which affect the cepacitance of a capacitor.
(02 marks)

by A {:apacimr ol capacitance C, isch arge-:i hy a hattery of ean.f, Vg. The
charging battery is then removed and the capacitor is connected to an
uncharged capacitor of capacitance Cy. Show that the loss of energy, £
after connection 15 given by

g=1 Gy, 2 (05 mearks)
21 6+6C, | °

acitar

{c) Describe an experiment to measure the capacitafice of a cap
(015 marks)

wsing a ballistic galvanometer.

(d) A capacitor, X of 5.0 pF and another, ¥ of 8.0 pF are connected in
series with a 20 V supply.

Calculate the;

(1)  chargcon X (04 marks)
(i)  potential drop across X. (02 imarks)
END
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