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1. This paper CONSIs of sectiohs Aand B,

There are SEVEN {7) questionaait wsction A and FIVE {39 queshans i section B
3, Aftesipt TEN (10) gueshions, SEX16H) questions from section A iad POUR (
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SECTION A

L. (a) Explam what is meant by the term fiee electrons

(b) Explain the behaviour of free electrons in presence of an electric field.
(¢) Mention the two types of carrent flow through a semi-conductor crysta] under the influence of an

electric fidld,
(d) Listtwo common types of donos and acceptor impurities,
(2) Mention two types of bi-polar transistors
(b) Name three electrodes of the transistor.

(¢) A transistor exhibits a change of (L9935 mA in s collector current for 3 change of | mA in emitter
current.  Calcolate

(1) the common base short-circuit current gain {a)

(1) the common-emitter short circuit current gam {[5).

. (a) The meter scale has 30 divisions, What 15 the current measured by the mulhamaneter if the numbes

of divisions indicated on the milliammeter is
(1) 18 divisions for 3 mA runge

() 21 divasions for 10 mA range

(i) 27 divisions for S0 mA range?

(b) A malliammeter with a micte ressstance of SO ohms and full-scale deflection current of | mA has
tts range of 3 mA and 10 mA. Caloulate

(1) shunt resistance an each range

(11) topul resistance on cach range
A moving coil meter has fullscale deflection current (15} of 10 mA and has a resstance of 10 ohms,
Ihe mstrument i connected 1n series with 490 olm resistor and gives g deflection of half-full scale
whea connected across a battery
(a) Draw the ohmmeter corpuit

(bl Find the c.mn.f, of the battery

(c) What is the percentage deflection of the pointes on the scale for supply voltage of 4 V?

(1) Name five types of capacitors

(b) Two capacitors having capacitance of 10 uF are connected in serjes aCross a 200 volt d.¢ supnly
~- . et o A
Calculate

(1) the chazge on cach capacitos

{11) the p.d, ycross cach cagacitor,




6. A tuncd cireuit is required to cover the frequency range 1.7 MHz to 7.0 MHz. The capacitor is ;
variable and the mininwsm vakie of circuit capacitance S0 pF. 5
: oS
(8) What & the required value of inductance? vk
(b) What is the required maxumum value of copacitance” \ .
7. (a) What s the differcnce between power and energy? Give one umit of each ¢ used in Electrical
Engimeerng. :
(b} An electnc balb ss rated a1 200V, 7S W, Calculate ; '
(i) the current when the bulb is used on 200 V supply
(i1} the cost of running the lamyp for 500 howrs, if electric eneryy costs Tshs 10 per kilowatt
hour
SECTION B
% (a) Deaw a block diagram of the frequency modulated transmitier. Label each stage and show the
signal wavetorm at each stage
»
&
(b} State two advantages of frequency modulation (F.M,} as compared with amplifude moddulation
(A.M) transmission
9. (a) Explam the term “televison”
{b) A picture has 400 horizontal and 300 vertical picture elements Caleulnte the total numbes of
details in the pictute
10. (a) Give the speed of television waves in free atr
(b1 A televis:on antenna must be equal to kalf the wavelength of the signal received, Calculate the
jength of antenna W hen the television recciver s tuned 1o a television station wransmitting at
300 MHZ
In necordance with the Tanzana teleyision systent, fill in the missing word of number 10 the following
statements ‘
{a) Pictare frames arc repeated at the rate of » - - -~ - - - pet secand A
,,‘ (h) The number of scanning ines iy ~-=ew=---are=-~=- per frans
(¢} The televisson channel bandwidth 15 - - - -- Mz,
(d)- Light Is connected 10 video signal by the - - - .-
(¢} The number of scanming linEs jh s =<«sm=meowm=== - PeT Hecond
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12. The block disgram in Fig. 1 is of a tefevision broadcasting system. The numbered items and blocks
represent stages of the system.  Write what each block (item] stancds for.
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