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INSTRUCTIONS TO CANDIDATES

You should fave the following for this éamation:
Answer bookfer:
Non-programmabie scientific calculator;
This paper convists of EIGHT questions in THREE sections, A, B and C.
Amswer ONE question front section A, ONE question from section B and THREE guestions from
secrion €.
Maximum marks for each part of @ guestion ave as indicated.
Candidates should answer the guestions in English.
Take: p=dx % 10 " Himand s;= 8.85 < 1072 Flm
Speed of ight, = 3.0 % 10° m/'s
Plank’s constant, H = (.63 = 1075

This paper consists of b printed pages.

Candidates should check the question paper to ascertain that
all the pages are printed as indicated and that no questions are missing,
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SECTION A: PHYSICAL SCIENCE
Answer ONE guestion from this section.

1. ey {1} Define each of the following as applied to radioactivity:

(5 background radiation;
(I)  halflife.

(i1} A Geiger Muller tube records a background count of 6 B, When a sample of a
radioactive substance is held near it, the count rate 15 mereased to 3854 4, ,
After 27 hours, the count rate is reduced to 487 B,. Determine the half-life
of the radivactive substance.
(6 marks)

(k)  Differentiatc between damped vibration and forced vibration, {4 marks)

()  Figure 1 showsa mass M suspended from & spring with spnng constant & Tf the
miass is displaced by an extension - from equilibrivm position and allowed to

undergo a simple harmonic motion, show that periodic time, T'= -..." =
(5 marks)
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{d} A hydrocarbon is represented by the formula O ..

(1) Determine the molecular weight of the hydrocarbon.
(i) Name two products formed when the hydrocarbon is bamt in excess oxygen. _
{3 marks)
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(ay (i) State the twe laws of reflection of light
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by {1 Convert 113° F o Kelvin.

1) Amaterial of mass 20 kg absorbs 310 kJ of heat causing its temperature to
rise from 267 C to 160° C. Determing its specific heat capacity.
{6 marks)

it}  Explain how each of the following aifect thermal conductivity of a material
(%] R CT eSS F ]LKMF ‘F E{&E{-ﬂ. ..._:,4,1, {:an-xév:-"l:'.h ‘*(-:E_"‘

(1) temperature gradient;” ©F g E,-up - .;L;.g_,r-qqﬁ "f;:_:c.; 1...‘-‘-1'“-::. i
(i1} ickness of the matenial. :‘{:ﬁ“ | }Luwﬁ eaduekanty’ @ )
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{ii) Chitline ﬁu: E?Dﬁﬂ'ﬁﬂl@ﬁﬁ&iﬂmmmg flin: ]JH value of a basic solution:
T= {U'Lcu'i.u,l-: ¢ BE g gt Roirs fj.i.'l'__rl.‘u‘:'b'-. {4 marks)
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SECTION B: MEC HI[“AL IENCE

Answer ONE guestion from this section.
3. fa) (1) Differentiate between elastic and gravisational potential energy.

(if) A body 18 to be moved at a'constangwelocity of 2 m/s. A force of 60 N is
resisting its motion. Determine the fractive power necessary to keep the body
moving at this speed.

(5 marks)

() (i} Define each of the following as used in statics:

{1} vector quantity;
(I}  concurrent forces,

(1} The following are concurrent forces: 350 N acting horizontally to the right,
290 M at 60° and 60 N at 150° With the aid of a vector diagram, determine
the magmiwde and direction of the resultant force. (& marks)

(¢}  The density of fluid in a container is 13 g/cm® and the force of gravity is 9.81m/s*,

(i) Determing the pressure at a pomt 3 m below the surface of the fluid.
{11} State with reason, the effect on pressure in (c) (1) if the:

(I} fluid in the container iz replaced with a less dense fluid;
(I} level of fluid Inthe container is increasce.
{7 marks)
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(b)

{c)

(d)

()

(c)

2601/102

2602102
i Tulye I020

(1) state two areas of appheation of fluid couplers. ,[L
- H*U -"":ﬂfuruLnH] “ Hl‘ut s slssn - M lesi ne %LL 1“3. Eh ;L._]ﬁl Aol A o
{11) Dczcribe th l:lpE:l'aliDn of Mud couplers d_:-r-'-."-&'.L-!:-
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can withstand a maxsmum load of 100 kN. The gaupe length at fracture is 185 mm. E
Determine the: ";
{1} tensile sirength; T
(i)  percentage clomgation. '

(5 marks) ¥
Explain each of the followmg with reference to governors:

|

(i) equilibrium speed; '
(11} controlhng force,

(4 marks)

A pulley of diameter 210 mm driving a belt tums at 172 revolutions per minute.
Dretermine the:

{1) angular velocity of the pulley;
{1}  linear velocity of the belt

sprer kgD o0 T

(4 marks} [
SECTION C: ELECTRICAL ENGINEERING PRINCIPLES
Answer THREE guestiong from this section.
Compare alkalme cells to lead-g¢id cells with reference to the following:
. ) . kel ae l tamd
(1) internal resistance; —— &+ LGl Lo -
{11 efficiency; : = SO T =
(iii)  em.fgenerted; e e
{ivi  charge loss. Sl = I|II By
4 (4 marks)
Descnibe cach of the followmg battery charging methods:
li} bhooster cha_fgj_uﬂ; - L'L".-:I"' E".-l;'rr'{r’i'i -i;'l_'-l. P ST A |.7".._- L'Il;:w:f i. r._,.-_,k
{li] LTlEH‘:r ngﬂg- & h:fu.-l,_'.:-"-'lz‘ i I--\.n,--\f'a_,::l £ Ij ,I_.:,ﬂ-‘lj_r- n_I S Iui;.ﬂll.-
(4 marks)
An glectric kettle draws 5 A from a 250 V, 50 Hz supply. Determine the:; ]
1) energy it consumes in 2 bours; 2 = PAT = Q56X = Ak J
{il}  Tanung of the kettle; Bt e Pat 2
(i1i)  conductance of the heater element. = Ja (B AR X eSS

= 77165 (8 marks)
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Table | shows denved quantifies and corresponding derived snits. Complete the able.
{4 marks)
Table 1

Derived quantities | Denved units

Resistivity Gl
[ - E,
P AL Volt-ampere
Current Aumpire

oz €1 I Joule/conlomb

Mlustrate the connection of a voltmeter and ammeter in g circust with 12 'V d.c supply
and a 4£) load to meagure the p.d across the load and current Howing in the circuit.
i marks)

A moving coil instrument has a coil resistance of 154} and maximum permissible
mstrument curtent of 24 mA. Draw the equivalent circuit diagram and determime the
value of resistor required to convert the instrament teoa 0 - 300 V voltmeter.

(5 marks)
State the effect of each of the following on resistance of conductors:
(i) change in termperature;
(i)  length of conductor;
{m1} eross-scetion area of conductor.
(3 marks)

A copper cable has resistance of 2006 at 20° C. The temperature coefficient of
resistance of copper 1s (WS, C D Due to current flow, the cable temperature raises
to 90" C. Determine its new fesistance. (7 marks)

State three factors which affect capacitance of a capacitor. (3 marks)

A capacitor has two parallel plates each of effective area Gem® . The plates are
separated by 0. 14 mm of ceramic of relative permittivity 10, A potential difference
of 2200V 1s applied acrossthe plate. Determine the:

(1) capacitance;
(i)  charge stored in the capacitur.
(65 marks)

Compare the values of inductances m the following pair of inductors, assuming equal
ampere-tums m each case;

(1) gir-cored and iron-cored inductors:

{1}  short-thick and long-thin inductors.
(& marks)
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{d)

K. (a)
(b)
(<)
(e)
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(1) Distingnish between self-inductance and mutual inductance.

(11} A 16 H inductor coil Has a corrent of 13 A fiowing through it Determine the

energy stored.
{5 marks)
Define each of the following with reference to a.c waveform:
{1} Instantancous values;
(i}  peak value;
(ii)  frequency.
{3 marks)
Figore 2 shows an a.c circuit;
L L
I
e e e L gy
pI 9 301 i
(~J)
S
v =
Fig. &
(i) determine the phase angle of the circnit;
{ii}  draw the phaser diagram for the circuit.
(5 marks)

A 48KVA ideal single-phase transformer has a turns ratio of 46:1 and is fed from a
115KV supply. Fora full load kVA, determine the:
. o byny e 1l
(i) secondary current; VS
{ii)  prmmary current. Y 1 s,
i * (8 marks)

{1) Draw a labelled construction diagram of a sheil type transformer. "-E |
lI L
{ii}  State the reason for laminations in transformers.
{4 marks
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