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Physics 112
Eep#1: Lintar and Noslisear Elements

Preliminary Laboratory
Questions

1) Find the value of the electric resistance of a carbon resistor from the four
colors ordered on it as: yellow, black, red and silver.

Answer : 40x 10% + 400

2) How an ammeter is connected in an electric circuit and why?

Answer : An ammeter is connected in series with the circuit because the
purpose of the ammeter is to measure the current through the circuit. Since
the ammeter is a low impedance device, connecting it in parallel with the
circuit would cause a short circuit, damaging the ammeter and/or the circuit.

* It should be connected in series, so that maximum current can pass through
it, for accurate measurement of current.

3) How an voltmeter is connected in an electric circuit and why?

Answer : An voltmeter is connected in parallel with the circuit because the
purpose of the voltmeter is to measure the potential difference BETWEEN
two points so it should be connected to these two points and the only way for
circuit and voltmeter to be both connected to the same 2 points is in parallel

The fact that voltmeters have high resistance while ammeter have low
resistance is the side effect of the way how they are connected to reduce the
error introduced by devices into measured value.
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«& 4) Consider the circuit shown: Find the value of R2 «"?
e S
{£§ If R1=100 Q , the reading of the voltmeter 10 V and the reading of the ff&
fﬁ? ammeter 20 MA. “,{{;‘
e . S
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¢ v, 10 &
%% 3 =500Q o
{g% =1, 20x10° N
% %e
{‘ﬁ R2= RS R1=500-100=400Q «"?
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«@ 5) If the resistance of the tungsten wire in the light bulb is 2 Q at 20 °C what «;f
s would be its resistance at a temperature of 1320 °C, if the thermal coefficient ooy
{"k of o resistance of tungsten is 4.5 x 10” °C-1. o
e Answer: o
& R=R,[+a(T -T,)] &
o S
& o+ 45x10°(1320-20)] o
& 21370 &
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{ﬁﬁ 6) Explain how you can measure the temperature of glow of the tungsten {ﬁ
{‘$ filament in the light bulb. «g‘*
«$ It would be pretty difficult to directly measure the temperature of the ?
filament so we have to use something other than a thermometer for the {‘ ~
«i; measurement. {‘h
o e
{ﬁ * It should be possible to estimate the temperature of the filament from the {ﬁ
i‘a light spectrum. Basically, treat the light bulb like a perfect black body %%
(f 8 radiator and use Plank's Law .All tungsten filament lamps have a color fﬁ
(ﬁ Lemperature of around 2700°-3200°k, The color usually helps us to estimate {k@
P ow much is the temperature. P
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7)Explain how a current flows in a semiconducting diode in the
two states of biasing.

In forward biased:

currert flow

repelwith the positive charge aftract to the positive charge
and mowve to thﬂ and mowve to the left
+
+
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In reverse biased :

No Current Flows

atrract with positive and stay in repel with the positive and

this side stay in this side
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«:ﬁ 9)Find the current in a silicon diode with a reverse saturation current of 1S= «:ﬁ
¢ 12 pA ¢
Sofe So4R
«l when it is biased; «1
(‘1 a-Forward at 0.26 V, and 0.52 V (‘1
(‘1 b-Reverse at 0.26 V, and 0.52 V «1
N N
e e
SIS ACESY o
(‘1 a-Forward 1‘1
o at 0.26 V N
(‘i‘ [ =12 X 10712(e°26/°0% _ 1) Amper = 2.6 X 10~7 Amper «i“
o S0
o at0.52V o™
«g‘ [ =12 X 10712(e%5%°026 _ 1) Amper = 5.8 X 10~3 Amper «i‘
o S0
{ﬁ} b-Reverse {‘%
{ﬁ? at0.26 V «i‘
‘? [ =12 x 10~ 2 Amper $
¢ ¢
«g;* at0.52 Vv (&*
«i“ [ =12 x 10”2 4mper (‘;’;‘
S Sofme
{‘% 9) Find the voltage on the diode at very high current ( take I1=1A). (ﬁ%
& &
3 ! 1 %
ﬁ* V=Vtin (—) =0.026 xIn (—_) = 0.65 volt «i{?
N, Is 12 X 1072 N,
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