Republic of Iraq
Ministry of Higher Education
and Scientific Research

Al-Mustagbal University College

Computer Engineering Techniques Department

Subject: Fundamentals of Electrical Engineering

First Class

Lecture Two

By
Dr. Jaber Ghaib
MSc. Sarah Abbas




Department of Computer Engineering Techniques (Stage: 1)
Fundamentals of Electrical Engineering

Dr.: Jaber Ghaib & M.Sc. Sarah Abbas
SarahAbbas@mustaqgbal-college.edu.iq

Resistors and Ohm’s Law
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Example 1:
Find the resistance of an aluminum wire that has a length of 1000
m and a diameter of 1.626 mm. The wire is at 20 C° with resistivity of

2.83*10%0.m

Solution:

A= r’
d_1.6267107 8134102 m
2 2
oo =2.83*%10"Q.m

1000

L5 g3+10 — =13.60
A 7(0.813%107)

SR=p

Example 2: A coil consists of 2000 turns of copper wire having a cross-
sectional area of 0.8mm®“ The mean length per turn is 80cm and the
resistivity of copper is 0.02uf2 — m. Find the resistance of the coil and
power absorbed by the coil when connect across 110V d.c. supply.

Solution:
Length of the coil, [ = 0.8 X 2000 = 1600 m;

A=08mm?=0.8%10"°m?2.
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l 1600
R=p7=002x107°x ——=x107° =400

b bd—V2—1102—3025W
power absorbed = o = — o~ = :

Example 3:
(a) A rectangular carbon block has dimensions 1.0 cm * 1.0 cm * 50 cm.

I. What is the resistance measured between the two square ends?
Ii. Between two opposing rectangular faces / Resistivity of carbon at
20° C is 3.5%10” Q. m.
(b) A current of 5 A exists in a 10 Q resistance for 4 minutes (i) how
many coulombs and (ii) how many electrons pass through any section of
the reisitoor in this time? Charge of the electron =1.6*10™° C.

Solution:
(a) (i) R=p -
Here, A=1*1=1cm’=10"m? ;  1=0.5m
R =3.5*107*0.5/10" = 0.175 Q
(ii) Here, I=1cm ; A=1*50=50 cm®=5*10°m’
R=35*10*10%(5*10°) =7*10"Q
() (i) Q=1t=5*(4*60)=1200C

Page 4 of 10



Department of Computer Engineering Techniques (Stage: 1)
Fundamentals of Electrical Engineering

Dr.: Jaber Ghaib & M.Sc. Sarah Abbas
SarahAbbas@mustaqgbal-college.edu.iq

Q 1200
~=—"_ =75%102%°
e 1.6x10~19
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p = po(1 + aAT)
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Example 4: A coil of copper wire has a resistance of 100Q2 when its
temperature is 0 C°. Determine its resistance at 70 C° if the temperature
coefficient of resistance of copper at 0 C° is 0.0043/C".

Solution:
R70 = Ro(l + aoAT)
R, = 100(1 + 0.0043 * 70)

= 100(1 + 0.301) = 130.1Q
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Example 5: A platinum coil has a resistance of 3.146 Q at 40° C and
3.767 Q at 100°C. Find the resistance at 0°C .

Solution. Ry = Ry (1+100 o) (i)
R,y = Ry(1+40 o) ..(ii)

'3.767 1+100 oy

3146 1+d00, OF %= 000379 or 17264 perC

From (i), we have 3.767 = R, (1 +100 x 0.00379) .. R,=2.732 Q

Example 6: A potential difference of 250 V is applied to a field winding
at 15°C and the current is 5 A. what will be the mean temperature of the
winding when current has fallen to 3.91 A, applied voltage being
constant.

Assume a5 = 1/254.5

Solution. Let R, = winding resistance at 15°C; R, = winding resistance at unknown mean tem-
perature ¢,°C.

R, = 250/5=50< R,=250/3.91 =63.94 Q
_ 1
N Ry, = R/ [1 +oy5(t, -t - 63.94 = -
oW 2 | 15 (& —1)] 50 [1 + 2545 (t, 15)]
t, = 86°C

Example 7: A coil of copper wire has resistance of 90 Q at 20° C and is
connected to a 230V supply. By how much the voltage will be increased
in order to maintain the current constant if the temperature of the coil
rises to 60° C? Take the temperature coefficient of resistance of copper
as 0.00428 from 0°C.
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Solution. As seen from Art. 1.10

Ry _ 1+60x000428 _
Re = Trooxoooas e 90 1256810851042

Now, current at 20°C =230/90 =23/9 A

Since the wire resistance has become 104.2 Q at 60°C, the new voltage required for keeping the
current constant at its previous value = 104.2 X 23/9=2663 V
increase in voltage required = 266.3 -230=363 V

Q1: the resistivity of a ferric-chromium-aluminum alloy is 51*10°
Q — m. A sheet of the material is 15 cm long, 6 cm wide and 0.014 cm
thick. Determine resistance between (a) opposite ends and (b) opposite
sides.

Ans.(9.1*10° @, 79.3*10™ ).

Q2: Two coils connected in series have resistance of 600 Q and 300 Q
with tempt. coeff. Of 0.1% and 0.4% respectively at 20° C. Find the
resistance of the combination at a tempt. Of 50° C. What is the effective
tempt. coeff. Of combination?

Ans. (954 Q, 0.002)

Q3: A coil has a resistance of 18 Q when tis mean temperature is 20° C
and of 20 Q when its mean temperature is 50° C. Find its temperature
rise when its resistance is 21 Q and the surrounding temperature is 15°
C.

Ans.(50° C)
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Q4: In a test to determine the resistance of a single-core cable, an
applied voltage of 2.5 V was necessary to produce a current of 2A in it
at 15° C.

(a) Calculate the cable resistance at 55° C if the temperature coefficient
of resistance of copper at 0° C is 1/235 per° C.

(b) If the cable under working conditions carries a current of 10A at this
temperature, calculate the power dissipated in the cable.

Ans. [(a) 1.45 Q, (b)145W]
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