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Problem 1 (CLO1) =
?’h@iﬁf.”Th’é—minaret has a total electric resitance of

A minaret has a height of 30-meters from ground to its highes

195-Q (from tip to earth). To protect the minaret from thunderbolts (32 =),.3 lightning suppressor system (3= 3= &)
is installed. The system is a simple copper cable (0=5.8x10°S/m) exteﬁain‘g f%m}.the’ﬁigﬁest point of the minaret to
ground. The cable has approximately the same length as the height of the building: The minaret can withstand (J<3)
a maximum of 2000A when hit by thunderbolts. If the thunderbolt causes a higher current through the minaret, it will

catch fire, explode or get heavily damaged. The thunderbolt itself has a resistance of 5-Q. K

The cloud can be modelled as a DC voltage source between earth & sky with a i
maximum resistance of the lightning suppressor

s house. Then find the minimum

s’

voltage of 1 MillionVolt. Find the
minaret

cable that would ensure the safety of Allah’
ired cable di ter. =
required cable diameter Ebo'} )
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Lightning Suppressor cable

{}hh‘/z O_BOU( !5+ 0.?751‘,9"’{”
) = 1.a5 2 R 3. 1947

o.él P},L‘.
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Look at the 6 resistors shown on the right. The resistors are identical. Each one has a value of 3-Q and a maximum power
rating of 12-Watts. Find the following:

a) Rad . j ': Az ‘,‘ ] | 4 ,‘ ’ 4

Rag= "} _gvi)— &
b) Rap

Rab= Z 91_-

¢) What is the maximum voltage that can be applied across terminals (a) and (d) without damaging the resistors?

,r/\ - 7 ‘1'\ ’
f ; - G V
( V.. TI G
- Max/
T
2 L \
Vo

e
Vad,max= | o \/

d) If the resistor connecting points (c) and (b) is burnt and becomes an open-circuit, what is the new value of R.g

then? P N 2 Al : 2
[Eaa 5 QCC‘//(PCC*PC'Ai) = 3 e ‘jlo - 7,4 L=

Rag= ") ..(L
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Problem 3 (CLO1) —
. oints
An independent current source, 7,, T e

Draw a rough plot of the power con
of Ry, the value of Is,

is connected in series with two resistors, R1 and R2.
sumed by resistor R, versus the following: the value
and the value of Rz. No exact values are required, but you need to

show the correct form of the plot (linear rising, linear falling, quadratic, exponential, I 0 QZ

etc..). Also, the ira;ph should show Pg, when the x-axis variable is zero.

i

(7s and R; constant) (R: and R; constant) (/s and R; constant)

[ Problem 4 (CLO1) | 6 Points
A bulb consumes 60 Watts to produce a certain amount of light when operated from 240VDC.

a) What operating voltage is needed to make the bulb give half the amount of light? e Wil
7 | o \Da Al O
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b) If you have an infinite quantity of this type of bulb, what combination of bulbs should you use to achieve a
total power consumption of 150-Watts when operating from a 240-V source? Draw the combination.

5oW = 6QY + §gW r 3pw
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problem 5 (CLO1) -
The image on the right shows a potentiometer (a variable resistor). The

12-V
e |

potentiometer has three terminals: a, b & c. The full resistance of this
potentiometer is Rac=1kQ. The ring-shaped slider is connected to terminal
(b) and provides a variable resistance (Rab & Rbc). A load, RL, can be
connected between terminals (a) and (b), while a 12-V battery is
connected between terminals (a) and (c). Assuming the slider is placed
exactly in the middle of the potentiometer, find the following:

a) Range of voltage which any load (R.) could experience (loads
assumed to extend from zero resistance to infinity). Give your
answer In the fOI’m Of [lenlmum,Vmax]mum]

Ruvge {5 Gwied by R 20 aa R:v

VAR P > \\/ ah - - O v

kdb-fw\ : o ~ ) Bp.o 50‘)
a°
NG= 2=

Booe Sov

[Vmin ,Vmax] = [ o ’ ;‘; ]

b) What is the minimum load resistance, R, that would ensure the load gets a minimum of 3V. |« v
V_,\/M%.A

—‘J\-ﬁu llAf,-&.

(21_//600 f‘ 200 . f:"‘r/.?‘ \
oo + VQL//QOO \_’——{f./ ‘

(Goo + 3Ry =12~

R~ [50° 1466
q R= 250 S
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