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INSTRUCTIONS TO CANDIDATES

You shewld have the foilowing for this examindgtion:
Answer hoaklet,
Drmwirgr ansirmnments,
Non-programmable scientific calewlator
~, Lhis paper consists of EIGHT questions in TWO secions: A and B,
Answer FIVE questions taking ar leavt THO teslions from each section in the aivoner booklet
provided.
Al guestions carry eqial marks
Mecimum marks for each part of a question are imdicated
Candidates should answer the questions in English.

Take: g = L8Lm5;
Eo =885 x 0" Ffm
fe=dr < 107 Him

This paper consists of 6 printed pages.

Candidates shounld check the question paper to ascertain fhat all
the pages are printed as indicated and that no questions are missing.
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SECTION A: MECHANICAL SCIENCE 1
Answer af least TWO questions from this section.

i} State the law of parallelogram of forces.

{1} ‘Two coplanar forces are such that 16 N acts horizontally while 24 N acts at 60
1o the 16 N force. Using the tnangle of forces method and an appropriate scale,
determing the magnitede and direction of the resultant force.

(7 marks)

Define:

i1 angle of friction;
firr  coeflicient of fiction:
14 pnarks)

An object of mass 432 Ky is placed on a horizontal surface. It reguires a foree of 12 N
applied parallel to the surface to keep it moving ata constant speed. Determine the:

; Il = o L
(i} ol foree:

(i) - dynamic coeffivient of friction: seh = F *
15 marks)

Explain the cffect of each of the following on the dynamic coefficient of friction:

bt

L i i i e ot
(i} lubricating the contact surface:
(i} mcreasing the mass of the objegt, ien cant 5=
14 marks)
(i} [}etine couple with respect umechamics.
(i1} State two arcas of application of couples in mechanics.
{4 marks)
Explain the terny constant acceleration, =, {2 marks)
A body starts from rest and moves ata constant acceleration. Sketeh the:
{i} displacement - Hme graph;
(i}  veloeity-time graph.
(G marks)

The velocity of a body increases uniformly from 3 mys 067 my's in 32 seconds.
Determine the: 2 firy

ik acceleration; Ty b
{1i} velocity:
{11} distance mawed alter 20 seconds,

(8 marks)




= tad  State each of the following theoremns of coplanar force systems:

i) Lemi's theorem;
(1)  Varignon's theorem.
(4 marks)

thy Differentiate between *graviational” and “elastic” potential EHergy. (<} marks)

fch An objectol mass 2.5 ko at a height of 600 cm above the Lround level is set to andergo

,  free fall. Determine the: Pl s
l|'|

i - a i o= kA L lrl !-.‘.}

() potential energy possessed by the object; 3 V3l

(i) velocity of the object just hefore hithne the atoifd: i

(if]  time it takes to reach the sronnd.

|| |

- (= marks)
{d)  Figure | shows a spanner used to loosen a nut.

H“--_._,__LH_ \/‘4:—3:1 g

J

Fig. 1
(1) identify two factors upon which'the apphied moment depends on:? ™ 50501 e
(ith  state the 5.1 unit for the moment. i
T (3 marks)
& (a} Eh:nue wm}c. l;]unn; 1 applicd 4 mechanics, citing its 5.1 unit. (3 marks)
(b)  Distinguish between “dyvnamic’ and “limiting” friction. {4 marks)
o Exaplain equifibrium of moments

(i) Figure 2 shows a crane supported at bath ends in & horizontal posiEion,
Determine the reactions of the supports when the beam is in equilibriem.

7 marks)
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id) (i) State Bow's notation.
(i) Figure 3 shows forces in all the members of a frame. Draow 1ts space diagram

and corresponding vector duagram. (0 marks)
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SECTION B: ELECTRICAL PRINCIPLES
Anvwer at-feast T guestions from this sechion,

Ly

fal  Table 1 shows elecrical guantities, symbels and their 51 umits, Draw and complete the
table. (8 marks)
Table 1
Quantity S1 umits Symbaol
(Thms
. M
Voltaps
' Watls
1500/102 4
1508/102
1509102
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Figure 4 shows an electrical cireuit.
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Show that 1, —{ HEE T :I:I- {4 marks)
Figure 5 shows an electrical cireuit:
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Lise KirehholTs Tows to determine the couments T, and T (& marksh
{1} Prow a labelled dmgrams showang the atommie strceture of searbon atom.

(i1}  Define the terim doping as used in semi-conduetor theorem
(i)  [istinguish the terms forward bias and reverse bias with reference to semi-
copductors,
{7 mearks)
A capacitor hag % plates which measure {2 cm X 2.5 cmi). . The plates are separated by
diclectric material of thickness 0.5 mm and relative permittivity of 3. If the capacitor
15 cimmescted soross 36 'V d.c supply, determne the:

f - 3 ol
{1} capacitance of the capacitor; ] .
{i1) charge stored by the capacitor; [ P |
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ke - 5 Mot i Lot e

hgl.hd»d'_k




(3]

7t {a)
if)
(c)
8. )
(3]
i€
1501/102
1508102
1509102

ey Nae 202

Namee:
() any three types of capacitors based on dielectric material;
(1} two areas of application of capacitors

i3 marks)
Prefine the following terms as used in magnetism:

(i} minenetic fux:
(1) magnetic Aux density.

(4 marks)
with the wid of a labelled diagram, describe the hysteresis loop, (8 marks)
(1) Name three types of transformer losses.

(i) A transformer israled 240 V2 V. Determing the:
(1 number of secondary turns if the primary turns are 200:
Ay prmary cument if secondary civtent is 5 A

(¥ marks)
Drefine the following terms as used in 8.0 circuits:
i1} impedance:

(i}  power factor
14 marks)

A20 L) resistor i3 connected in parallel G4ith a 0,09 H inductor across a 240 V. 50 He
a.¢ supply. Determine the:

1) SUppIY curment:
(i1) nower factor of the circuit,

(10 miarks)

With the aid of & circuit diagrams, explain the principle of opesation of a d.c shunt
motor, (6 marks)
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