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Answoer ALL questions from this secrion

l. a) Define the following terms.
I Matter
il Alom
iii.  Element
b) State any two properties of
L Solids
.  Liguids
i Gases "
€} With reference to the change of state graph shown below, name and expisiy why * 0
represented by sections labeled 1,23 and 4

fing
HEATING AND COOLING CURVE OF WATER,
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b)

d)

b)
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Explain bonding in some atoms.

Explain each of the following types of bonds (2 marks
I lonic
i Covalent
. Hydrogen
iv. Metallic (Bmaris)
Differentiate between period and group with reference to the periodic table of elements,
giving two characteristics of each. |~ Fe ) (10 maks)

fi- iF g

With respect to the seven §1 base units, state any thrée quantities and their respective unzs,
) (3 marks)

The rate of energy transfer in an eleciric circuit may be found from P =1°F _Derive rvo
altenative equations for the same. {5 marts)
A motor has a brake test performed on it using a rope wound around a flywheel with a
constant force of 250 N applied to the rope. If the motor runs at 1800 rev/min and the
diameter of the flywheel is 0.6 n, calculate the power devaloped, (6 marks

A colliery pump with an operating efficiency of 0.8 per unit is driven by a d.c. motor an¢
has an output of 60 kW. Given that when operating with the above loading, the motor haa

an efficiency of 0.75 per unit, calculate;

i the input power, in kWh, to the pump
ii. the input power, in kWh, to the mator
. the annual cost of the energy consumed, with electricity at Ksh. 1 per unit, if the

pump is in continuous use for 40 hours each week, S0 weeks each year (7 marks|

ckctch the Standard Symbols forthe following Electrical Components (2 k)
i, Fuse .—E:_:_—__jl
ii.  Conductors Crossing each other __%_- +
(3 marks)

Srate three main effects of an clectric current
v Magne! ;ﬁt—m‘
M 'H,- |} ay
« Dhamieat !
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| o For the arrangemen skeewn 10 ig. 1, find the eurreny |, v
L Y1) 1
Ill'
|I\r i b1 i
- bk
Fig 1

Two Dnihes connecled i p.lrallﬂ take 1dA from g P2 LR H'Fp‘lj" I
| | M
an electrical resistance of 13,300 is also connected in paray) Caleulg, ek,

dj

(1) 4o the resistance of the total parallel combinarioy . =

() the total cursent mkmfrumihtsupphr, legf

ah 1]
) .I'l":?:r "I.";:

tion
dnpwer ONE guestion from this section, @ I
? § i) State the majarity cariers in both Petype and n-type semiconductoes ik
b)  Explain the following terms as used in semiconductons: ey

T |$ Conduchion 15 ecpury o
L. Intrinsic conduction * €1t chruwy WL“J,L%&& "‘Em'r':'d;lhb

#
ﬁ-l f/ o+ e} heles, wwvihe in ﬁ:-up it
' " i P dne e,
\ 1. forward bias 15 Cemppcbin BV e riin i
{ } +?|.1:f.* o t 'aIJ%L. H‘E.l"iit i TH‘.L‘HJ#IH:I-” "ﬂ".ld‘ |
dSke!ch a fypical forward aifd reverse characteristic for s pe junction diode and e ° 7 1<

% -
i verse breakdown i't}]tag'c, by S ‘
_ Ve
4 B () Drawthe circuit of g full-wave rectifier complete with smoothing clrsitads " Ve
il st ; : . Bty
I resistive load, Briefly explain the action of the circuit, and setch tecmst - |, 16,
waveform =0
() With the aid of 3 sketch, explain what would happen to the p.d, acqoss e o =Ny
resistor if one of the diodes became an open circuit ol 793
g™

b a ' |
) With reference to 5 P trasistc, explain brefly the meaning of e tem 785 1 o
el

Action r— i
Lt Td “:hf 'hlmfﬁfjlmmm transistor is $0 named. et M8 ____1
LEEREET R : k- = § ey i &i ml i
hrur g Ve WIS” orE divaonr] piay Wl s e .
he!

L]
wirg

b) . -
A 0-p-n transistor has the following characteristics, which may pe ssued?
between the values of collector voltage stated.
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Collecior Current rm.-":; for

- Hase ( -u: renl

“; A) callector 'I.I'JII_:JEH'\. of:

v

The transsstos is-used as a common-emitter amplifier with load resistor Ry = 1.2 k2 and 4
collector aupply of 7V, The signal input resistance 15 | kil. Estimate the voltage gain Av

L b o r - , Y ai A g R L
the clrrent gain A and the power pain Ap when an imput curmenl ol 20 A peik vanes
{12 marks

sinusaidally about & mean bins of 50 A
{0098, Caleulate the cormesponding

A Iransistor haz a common-biise cument Egain l':!’:] ol

ik -] % | T
common-emitter current gain (hs, ! 'lhlgp. ;h..-_\-l Infs premiee = W an 13 (3 marks
- + 1-"'11'. -_E_-IJ #

o connected i common collector mode, showing the

&)

a) Draw the basic cireuit of & tran:
bias polanities. Explain why this mode is sometimes referred to as ‘emitter follower’
(O marks)

b} For the circuit shown below, caiculate
the base-emilter bias vollage (V) {7 marks’
il the collector-emitier voltage (V.. {7 marks)

{Ignore the effect of any base current flowing in the S6k{} resistor)
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