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INSTRUCTIONS TO CANDIDATES

You showld have the following for this examination:
answer booklet;
marhemarical rables;
nom-pro prammanle scienithic calonlafor;
drawing instrignents.
This paper consists of EIGHT guestions in TWO sections; A and B.
Answer FIVE gquestions choosing at least TWO guestions from each section.
= Al guestiony carry equal marks.
Meaximum marks for eacl part of a question are as indicated.
Candidates should answer the questions in English.

(Take: acceleration duc fo gravity, g =581 m's"

This paper consists of 6 printed pages.

Candidates should check the gquestion paper to asceriain that all
the pages are printed as indicated and that no questions are missing.
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SECTION A: APPLIED SCIENCE 1

Answer at least TWO guestions from this section.

State two properties of:
(1} acids;
(i)  bases.
(4 marks)
(i) Describe three uses of salts.
(i}  Draw the atomic structure for an atom whose atomic number is 16.
(it}  With the aid of a sketch, describe the formation of 2 covalent bond in
3 a hydrogen molecule.
{16 marks)

A mietal cube has a side length of 20 cm, and a relative density of 8.5, The cube rests on
a flat horizontal surface. Determine the pressure on the surface. Take the density of

weater as 1000 kp/m®. (6 marks)
Define work and state its ST units.
State any two;

(il sources of energy:
()  forms of energy.
{5 marks)

An aircraft of mass 2 tonnes flies at a speed of 300 km/h and at a height of 1.2 km
above the ground. Determine the total energy of the aircrafi. (3 marks)

Table 1 shows the values of the effort required to raise various loads using a simple
machine whose velocity ratio is 4.

Table 1
Load w(N) 50 | 125 | uso | 225 | 250 | 300
Effort E(N) 250 4.75 i T 835 100

{1} Drraw the effort-load graph, hence determine the law of the machine.

{if}  Determine the efficiency of the machine while it raises a load of 20 N,
{3 marks)




3. fa) State two types of: &
(i) temperature scales;
(ii) thcrmometers.
(4 marks)
(b}  The followng data refers to an industrial product:

melting point = 38" C

boiling point = 92°C

specific heat capacity in solid state = 3.24 klNkg" C
specific heat capacity in liqud state = 410 klikg® C
specific heat capacity in gaseous state = 536 klkg® C
specific latent heat of fusion = 260 ki/ks

specific latent heat of vapourization = 310 klkg

During a process, 20 kg of the product was heated from 25° C to 1007 C.
(i} Sketch the temperature - time graph for the heating process.

{iiy  MNeglecting the losses, defermine the quantity of heat required.
(14 marks)

() State any two engineering applications of gases. (2 marks)
4. (a) (1) Explain the term elecirostatics.

{it})  State the general law of electostatics.
{4 marks)

{h) {1} State the two laws of reflection of light.
(ii)  Explain polarization of light, and state one application.

(iii) Anobject is placed at a distance of 10 cm from a concave lens of focal
length 8 cm. Determine the:

(1) mage distance:;
(I)  magnification;
(11} mnature of the iImage formed.
(13 marks)

(c)  List three materials which acquire electrostatic charge when rubbed. (3 marks)
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SECTION B: ELECTRICAL PRINCIPLES

Answer at least TWO questions from this section.

{6 marks)

(3 marks)

{11 marks)

A (4) State each of the following laws:
(i) Kirchoff's current law;
(11} Kirchoff™s voltage law:
(iity  Faraday's first law of electrolysis.
(b}  List three factors affecting the resistance of an electrical conductor.
(¢)  Figure 1 shows an electrical circuit. Deternune the:
(1) total resistance of the circuit;
(ii)  supply curreat:
(it}  power dissipated by the 4£2 resistor;
{ivi  current flowing in the 682 resistor
R=302 Rmdid
R=20 Hy=1202
| | i |
p— o
Ry=hi) Ry=81iL
|
10w
Fig. 1
&, (a) Srate each of the following laws as applies o electromagnetic induction:
{i) Faraday's second law:
(1) Lenz's haw
(b)  List any three types of capacitors.
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Figure 2 shows an electric ¢ircuit. Determane the:;

(i) equivalent capacitance of the circuit;
(ii) total charge:
(iti}  voltage across capacitors Coand C;
{ivi  energy stored by the 44 F capacitor.
(11 marks)
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Fig. 2

A 6-pole, lap-wound d.c. generator has 600 conductors on its armature. The flux per
pole 15 0.02 Wb, If the generated voltage is 300V, determine the speed at which the
PEDCTALOT 15 TUn. {2 marks)

(1)

State three faciors that affect the force on the current carrying conductor in a

magnelic field.

(ii)  With reference o alternasting currents, define the following terms:
(1} peniod;
(I}  Bequency;
(IIT) peak valoe.
(6 marks)
The instantaneons value of vollage in an a.c circuit at any time is given by,
Vo= 100 sin 500t - 00.523) volts. Determine the:
{1} peak value;
{ii) penodic time,
(iii} rm.s value;
{iv)  first time when the voltage is 8 maximum.
(0 marks)
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Explain;
(1) why trickle charging is necessary on storage batteries.

(iiy  local action in primary cefls and state how it can be minimized.

{5 marks)
Distinguish between intrinsic and extrinsic semiconductor. (2 marks)
Slate three:
(1) pentavalent agents used in doping intrinsic semicondoctons:
(i}  applications of thyristars.

{6 marks)

(i) With the aid of a test circuit, explain how the output characteristic of an NPN
transistor connected in common-emitter configuration may be determined.

(i)  Draw the output characteristics of the test indicated in (i),
(9 marks)

A 660240 'V transtormer has 60 sccondary tums. If the transformer is rated at 50 kKVA
and neglecting losses, determine the:

{i) number of primary tums;
{if) full-load primary current;
(i) full-load secondary current.
(5 marks)
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