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Current and Resistance

Best wishes and good Luck

00966502047005 =4




00966502047005 24 buwis— Zewail = — |

Current and Resistance
da gliall g il T

b l
: Battery !

.Iv
Current = ==

|:9, Q=n-e e=1.6x10"C

n= QL\LIJJ:\SS‘)“ e
| = Current _Lill 325 (A)
Q =Charge 4=l (C)

t =time e

Ex:1 In particular cathode ray tube, the measured beam current is 3o0uA.
How many electrons strike the tube screen every 40S

a) 7.49x10%e b) 5.92x10%e C) 3.75x10"e d) 1.87x10%e

Solution

| = 30x10°° A, t =40S
Q=1-t
= 30x10°%x 40 =12x107% C

Q =n-e :n:&
e

—4
= 12x107° _ 75410% e
1.6 x1071°
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VvV V Resistance —

Resistance is the characteristic of the conductor that a effects on currents If we apply

the same potential difference between the ends of geometrically similar rods of

different conductors

Ohm's Law
V=IR 1= R=Y
R I
V = Potential difference 2eall 35
i Vv
R = Resistance degiadl Q

| = Current A | R

Resistivity and Conductivity

Rop L .
A P
L = Length Jshll
A = Area ehaiall Aali

p =Resistivity (2.m) A ¢l 4Gl
o = Conductivity dolua gl
Qm)t=0tm?
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Ex:2 A wire having a resistance of 3C is stretched so that its length is tripled while its
volume remains unchanged. The resistance of the stretched wire is:

a) 27 Q b) 9O c)%Q d) 30

Solution

R=3Q, itslength tripled = L,=3L;
Volume remains unchanged V;=V2
Volume=A-L AL =A2L, = A; L =A,3L;

A]_ :3A2
p L 1
& — Al — L1A2 :i: i:—: R2:27Q
A2

Ex:3 A conducting wire is 1m long and 1mm2 cross sectional area. If a current of 4A
when a 2 V potential difference is applied between its ends. The conductivity of the

material of the wire is:

a) 4x10%(©@m)™?* b)) 3x10°(@m)? c¢) 2x10"f(Cm)* d) 2x10°(Com)?

Solution
L=1m, A=1mm?=1x10"°%m?
| = 4A, V=2v, 6=7
V 2
R = = = 050
| il
-6
R=p~op= RA = 05x107 =5,107 Q.m
l L 1
1 1 _
G = = - =2x10° (@-m)7
p 5x10”

1001004u.com sl o goaally ;) 130 BaALdia diSay -y hagy il | 5



00966502047005 A - Zewail —

Current density and Electric field strength

l=neV, A = =9 - Aj J=nev,

J=Currentdensity Ll &< A/ m?
A = Area of the surface
n = number of carrier charge (electrons)

(free electrons) aaall sas 5 8 (A8 jaiall iy ySIVI) diadll cDlls s
V; = Drift speed. A4S yaiall i g S fAe yu
E = Electric field strength  Jl.ll 323 V/m
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Ex:2 A conductor of uniform radius 1.2cm carries a current of 3A produced by an electric

field of 120 VV/m. what is the resistivity of the material:
a) 0.0181Cx.m. b) 0.0272m.  c¢) 0.0342.m. d) 0.054Q2m.

Solution
r=0012m , .~ A=nr =1(0.012)?% = 0.0045 m?
I=3A , E =120 Vim
I 3
= = = 6631.46 A/m’
A 0.0045
E 120
= plop=— = ——— =00181 Q-m
J 6631.46

Ex:3 If acurrent of 10A pass through a cylindrical wire of silver which the radius of its
cross section is 10~3m. the drift speed of the free electrons if 1m3 of silver

contains 5.6 <1028 free electrons.is

a)3.432x10" m/s Db)3.432x10"* m/s ¢)3.432x10* m/s d)3.432x10"* m/s

Solution

3

| = 10A ,r=10"m,n=58x10%% e =16x107"°

nr? (sshd dl)= 1(107°)% = 314 x10° m?

>
I

= neV A=V, :né_A: V= 3432 x 10 mls
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Temperature and Resistance

R =Ry [l+a(T-T,)]
pT :po [1+OC(T—T0)]

Ry = T sl sic Lajlid Ro = To s s e i
PT =T il vic de 4l eyl Po = T aa i wic de 4l de gl

O = Temperature coefficient of resistivity a.c sl daglaall g 5 all Jalaall

Ex:4 If a copper wire has a resistance of 18Q at 20°C, what resistance will it have at
60°C? (Neglect any change in length or cross sectional area due to change in

temperature). (Cgopper = 3.9 x107°)

a) 20.8Q b) 21.7Q c) 22.2Q d) 23.6Q
Solution
T, = 20°C , R, = 18Q . T= 60°C Ry= 3.9x107°

R =Ry [1+a(T-T,)]

=18[1+3.9x 1072 (60 — 20)] =20.81 Q
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Electric Energy and Power

2
E:th:lZth%t P=IV=I2R=_"_

P = Power 5.l = rate of thermal energy 4, all 4dUall Jaes
E = Energy 4sll
E = Power. Time

Ex:5 A light bulb rated at 30 W when it is operated at 120V. How many electrons pass in

10min?

a) 9x10'° b) 9.4x10%° c) 2.2x10% d)7.8x10%!

Solution

P=30W , V=120V, t= 10 x 60 = 600 S

P 30
P=IV =Il=—=——=02A

v 120
Q=1-t=025x 600 = 150C
Q =n.e=n-2 DO 94x10%

e 16x107%°
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Ex:6 Suppose you want to install a heating coil that will convert to heat at

a rate of 300W for a current of 1.5A. The resistivity of the coil wire

is 107° ©2.m and its diameter is 0.3mm. length of the wire is:
a) 9.42m b) 7.86m c) 5.4m d) 3.4m

Solution

A= ntrP= 1 ((0.15 x 107°)?

P=300W , I=15A , p=10°%Q.m
2 P 300
P= PRoR=— = > = 1333 O
" (L5)
-9
pep b Lo RA 1837070
A p 10~

An electric heater operating at full power draws a current of 8A from a 110V circuit.
Assuming the resistance remains constant then the current at which the heater
dissipated 750 W is:

a) 2.9 A b) 0.74 A ) 4A d) 7.4 A

Solution

8A ,V =110v, P = 750 W

V 110
R = = = 13.75Q
I 8
) ) P 750
P=1°R I°= = = 5455
R 13.75
= +b4.55 7.39 A
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Ex:8 5-V potential difference is maintained between the ends of a 2m long wire that has a
diameter of 0.5mm. If the wire is made of a material has a resistivity of

7 x10~8Q.m. what is the current in the wire?

a) 3A b) 9 A ) 7A d)5A
Solution
V=5v,L=2m, p =7x10°% Q-m,r=025x10"m

A=nr® = 1(025x10°)% = 196.25x 10™° m?

L _8 2

R=p— =7x10° x s = 07130
A 196.35 x 10~

.V 5
R 0.713

Ex:9 If R, and R, are the resistances of 100 W and 40 W electric bulbs respectively,

designed to operate on the same voltage then:

Solution

P.= 100 W : P, = 40W : Vi =V,
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v
Py ﬁ _ V12R2

= - 2 =
I:)2 V72 Vz2 Ry
RZ
=R Rz :§:>5R1 =2R;
R, Rl 2
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