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Angwer FIVE questinns only.

A1 questions carry equal marks,

o are remitded of the necessity [or good Bnglish and erderly presentatinn in your answers.
Al rough waork should be done i vonr answer bockled.

Vot are allowe] fo nss drawing inslruments and scicntific electronic calsulators.

Wlers nocogsany use e following data:

Almoesolieric pressurse =760 mm Hg
Accelaration due by gravily, g =98 ms"”
Elementry charge, ¢ 160 % T L
Universal aas constant, B =834 Jmolt K
Permeability of vacnnm, g, =ty 2 EEm
Penmittivity of vacaum, ¢ =8R85 10 Fm
Specd of lighl in vacuum, o —3.400% 1Y ms
Faraduay's vopstant, F = GhRstHI O mal
Avepeadro’s Sumber . Na =602 x 10* mol™
[Tensity ol waler, P LY kg =
[ensity of moreury, = 13600 kg m ™
Stelan-Bolizmann’s constent, & =T 2 105 WK

Ficlarive alimi mssses:
Cn=636,Fh=2072 Cl=3535,. 0= Th; Aw— 108, Cr =352,
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{a)

2
Chemical reactiony prodnce compounds which can be classified as fonic or covalent. Give four
differences belween ionie and covaleal compounds.

[ 4 marks)

The standard electrode polentials for aluminium and chromium are represented as
AT it E'=- 1667V
Cr ap'Orgs B =074V
[i} Dreline slandord electrode potential. (2 marks}
{11} Wrire a lalanced redox equation to show the reaetion et takes plece when the nwo halt

cellz are combined 10 feam a vollaie cell (2 marlks)
(i) Caleulate the emt ot the veltaic csll. (1 mark)

e twe halt cells are cunnected through an ammeter and a resistor of resistance 5 ohms, and a
virllmeter i used to measuie the eml peaeruled. The circuit is allowed to ma for 2 hours o depasit
enaveh chromium.

(i) Praw A labelled didgsam of the cell and indreste alf the slectrical mslruments menmioned
ahowe, (4 marks)
(v} Culoulote the corrent flowing through the circuit. {2 marks)
{¥i)  Delecwmine the mass of chromium and hence the number of chromium atoms
depaosited. (5 marks)
(i Deling Young™s moduhis of clasticity and give ils & 1 unit, {2 marks)

(i The following are materialz which are comimaonly wsed in some industrizs in Caome oo

Caoppear, iron, deciiumm and brone

Which of these materials are:

- pure metals;

allaws?
[ 2 murks)

{iity G rhe constituents of bronze. (1 mark)
{iv) You are given the following engineerioe materinls

- Alurmniniven

- Rilizon

- Plastic

= Pespex

[ lazsity them in the table shoewn below,

g {:'Iﬁ_-r-g:_z',.' ] Polyimer sulid _Amarphous salid Crvslalne sehd

4 marks)
A wire 1 m long and of eross-seetional area 10 m® s stretehed 1.0 mm by a fores of 50 N in the
elaslic reEion,

(7 Explain the term elastic region. {2 marks)
[EE) I e wire undergees o steess of Sx 105N o | determing the Youne s modulus for the
WL,

{2 marks}




L

Frgure | shows a Foree versus extension plot for an cpainesring material,

F
o
Figurs |

Dieggive an expression Fer e Youue's modulus of elasteily for the material. {2 marks)
ic) Lron iz extractad fram too ioporian ores loematite eod rmametile using the blast fomace,

(i {iva the formidae of the namad oies. (Z marks)

(i) What method 15 used ta extract iron from s orgs. (1 mark)

TEY] Slate one funchion of coke during the extraction proocsa. L mark)

[iw] Write down the equation [or U comversion of the ore into the metal {1 mark}
ia) I'he matinm of a car of mass 300 kg is dzserihed by the equaticn E

- s
.';IJ} =f = .'.’H.-"i'_

where x 05 the displacement ol the car, and o and b are conseanTs,

Moter 2=, the displaceument of e carwas 100 G aed e velocoiby 20 mds,

{i} Write crpressions for the velocity and acceleralion au thes Lime L

i 2 marks)
i} Lretermine the values of a.and by, giving their units. [3 mearks)
ol Celeslete the deiving Sorce, and the power developed by the caratt= 5 5.
(3 marks)

ihi & frap door of masa 15 ke and wadd 1.5 m hingad ac A iz apened by applying a force F at an angle

ol 457 a= shown in Vigoee 1 below,

T i

=
A

I.5m
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L Eiate the conditions for the trap Coar 10 be i equilibrivm, (2 marks)
(i Dctorming the walue of the foree F and the foree harizontal e the hinge. (4 marks)

A domb-bell consisl of two spheres TF and © Ioked o such other by a bar of length 0.6 m, The
nasses My — 4 2 oand Mo = < goare rolaling about an axis heough ils cenire of mass O, The anpelar
velogity of the domb-bells arg ay = 25 radfs and w= 025 rad/s.

(1 [ Mo mmaeeneent of inerlia. (1 murk)
[iv] Dereroonng e wament af inertia and the Kigeric enecpsy of the dumbe- hell, {4 roorls]
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(i) 1dentiy the vpes of lenses shown in Fignne 3 helow:
{Z marks)

i
fieh
Figure |

(5 Give the chiseasterisitics of 1 vistual abjest formed by tee abave closs af lanses and the
ohjecl is betveoen e Tens und its fheus. Ilkusreate.

{ 5 marks)
{iiy  Ciive two advantages of optical fiores uver coper cabics in cunimunisativn.
{2 marks}
A fizh & e Jong 3s 30 e from a converning lens whose Focal length iz 75 cm. Find the irnage
distenes and stote the natues of the Imape formed.
{ 3 marks]
A progressive wave ravelling im wmedivmm from right to lell is reprosented by the equation
" 2
= 0.55in| G0 § + ;'_'l': whers % and v are measured inem and Ui s
: ™
Delesmine
(i [he wave lenptl and frequency of the vibration; (4 marks)
(il The masimue speed  and the accelesation of (he particules in the weslivm. 4 marks)
{i} Srare the Law of floatation. (2 marks)
(it} The volure ol Tiguid pussing, per secend through g pise when the flow Is stendy
depends on three fecturs, Name them. (3 marks)
fiii]  Explain fow an eicerall’s wing produsos o lith tor the seroplane. {2 marks)

The vahime fow rate ofa liguid trough 2 pipe of croes-seciionalarea A and length { is given by
g3

o AT _ P i g e

= — :“n where Ay = prossure ditferent: 1) = viscosily of the biguid,

i il

In ane cose o needle 6,035 m long of internal erass- seetional areq 3.0 % L0 o 15 ased.

Uhe required volume flow rats inw g paticnt g 2.5 % Wlim'st,

The magnilude ot~ 4.0 5 1 P,

The valoe of = 00246,

| lge the aquation given abuyve to determing the pressirs difference hetween the erds of the nesdle

Uil witl prowdoce the reguived flow mire, (4 murks)

The dree foree on w car is caused by the air low around the czr and i3 rotated to the speed ¥ of the
car by 1he cquation,
Fe = RApY™®, whers
A= {roml cross-scctiongl arca of the car;
o = density of air,
K = ig a aonsienl.
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[Tow does the drag Govee ar 1he car vary with the square of (he spbed?

(2 marks)
trom the graph, detesinipe
(i} The drag furee r le carwien i speed 15 20 my; (2 marks)
§i1) The valne of K. {3 marks)

(al

iz Figure 5 below, BC and A renresent sobare [rocesses while AR und D reprosont
isovolumetric processcs | Iy (e process AR, 30000 of heal i added to the systern while in
the process B, B00 T of hewl is added.

P10 Pa

i L Y
R T < N Vs [
i) Dislinz the terma:
- Isubaric process;
= Isovelumetric orocess,
{4 marls)
Losina the rst law of thermaodimamics,
(1] ealeulate the inlemal enerey ehanee in #e processes AR auol A,
(3 marks}
A fivad mass of pus of voluime 2% 70 %mP ind temperarine 155 o Pressure ot 3 £ 407 Pa
When heated to a remperatire of 200°C (he PrESEUrE Mereases 10 DRntain & sonstant volume,
[hetermning:




]

i The e pressuTe {1 mark)
(11] The density of the gas and 113 mass o T, iF the molar muss of the e s 44 & mat,
' {2 marks)
) The Figures 2w and figure Tl represent syatem A aud sysienn 1.
Huf, Hul
=l -
T ,-rf/ H‘M.H_ T /
1 |
| + q—"-' ‘ * I'-ltl
iI

|_=.‘1,r“sn=1'r| A BN f ey B | =7 AT

o T..ﬂ"“'-. - 2 "'\-\'
; gold s 4 ca'd
raservail S = L b
Figure O
(i) Mame the syslams A and B (2 marks)
i1} Wrile the couation [or the work dane In sysle A e gvstem B {2 marks)

{iiiy  Insysem A, 3% Lot 1 oof wark is supptied iufo the svstem and 3 % LO° ) el Lear 35 Laken
from the cold reserveit wod an aponnt of hoat O i3 deliverad mle the hat feservoll,
() Determane the vilue of the enery Fiows gt ol e cald reservair O snd name the

plivsical low applied to it (2 marks)
(hi  Justify why anepergy souree is pooded 1o supply external energy’ &5 work to extract
encrry from a cold Tesarvoir Lo 4 hol pssrvolr, {1 mark)
e1  Calenlare the cocfficient ol performmnee of system A, {1 mark}
(i Cratine the following:
(i Electeic potentizl
(il Lemperaters coeliicient of resislanss;
iy Cepacitaes ala cApacitor.
{f marks)
L)
Ry
L
=

104
v+

V=30 = 200 =R,

300
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Usine the indigated divection o Tl g the cireuil,
(1 Worile a loop equation S e civeuit shown ahove and determing L {3 marks}
e a . o oyt ey o e L g B o e {;'__ ma]‘ks_"




() Figuns 8§ below shows a basic amplificr circuil willi an o p — i Transiter.

o

102k

as supply

L

TFipurs 8
It the voltages Vi is 4.0V, and the seand de gain for Gues ransistor s 735, calounlate
(i} The baze current;

(i} "I'he collecwor current;
(i) The cutput valtage,

i marky)
(d} Calenlate the resistznes of 4 copper lrace on prioted cirenit hoard iFths race is 10 om leng,
0005 cm thick and 0.2 cme wids.
[ Resistivily ol copper — 1.7 % 10° £ em)

{ I marks)




