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A conductor includes an electrical current

' LESSON 2

‘A conductor that does not include an electric current
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b) The sane direction of the conventional current
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c) Reversing the direction of the electric field
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What is the current density in an aluminum wire having a radius of 1.00 mm and carrying a current of 1.00 mA?
What is the drift speed of the electrons carrying this current? The density of aluminum is 2.70 x 10° kg/m3,

and 1 mole of aluminum has a mass of 26.98 g. There is one conduction electron per atom in aluminum.
1.00mA ajua Bl Jasgs 1.00mm askd <omi sopal¥l sa clla @ slall 2ol b
pagagllil 15152, 2L ¢ 3Lll lina Jans @all suligps2l¥l lyasl azga Lo
26.988 layed il Gt gp0a¥l ob malsll Jgall gings - 2.70 X 10° kg/m
sosiall iyt J& @ maly dmga 953dll magy

4. A current of 0.123 mA flows in a silver wire whose cross-sectional area is 0.923 mm?

@: a) Find the density of electrons in the wire, assuming that there is one conduction electron per silver
atom.

b) Find the current density in the wire assuming that the current is uniform.

c) Find the electrons' drift speed. 0.923 T yelhaandlu gl iusall ou Il g6 0.123mA asmn sl gomsy
A By Jo @9 maly Jpmgs 938l mgn [Eisa cellall Jils slgpdlfl isla sl (@)
abaia slll Bl ysa cllall @b lll 5li2 sagl (b)
il Blemil ism syl ()
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The rel ati onshi p between density and radi us

A copper wire has a diameter d.,.= 0.0500 cm, is 3.00 m long, ‘and has a charge-carrier

density of 8.50 x 10% electrons/m?.

As shown in the figure, the copper wire is attached to an equal length of aluminum wire with a =
diameter ds. = 0.0 and a charge-carrier density of 6.02 x 10°° electrons/m>.

A current of 0.400 A flows through the copper wire. 3.00m zlgly d,~0.0500cm apkp gulss alla

m® J2l g2l 8.50%10% gl tiaa Jala 2352 aly

A AOBO0 cm aslag il Jolilal ggial¥l pa ccllay galaatl AL Jimgs g3 J2ANl g crgp g4 L

a) What is the ratio of the current densities in the two wires
m® J2l gguall 6.02x107 gl tsan Jals dsli aly

galull llall gs  0.400A ayss sl gonsy

b) What is the ratio of the drift velocities in the two wires;

N ANE i=0.400 A
j@: dc, = 0.0500 cm — osllall g gpslall sl L la (1)

) d = 0.0100-cm
l COPES vl Aluminum wire l oublall @ leaitll gitsa dpaila (D)

1
Tl ‘ f
L = 3. 00 =] — 3.00 m————=
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Which of the following is true about the conventional current

(2) In the same direction of electrons flow ¢ 6\13!]5.;9[)].3311’ aleig lags = S3¥l e Qll
(6) Has the same direction of the current density 3)3[::1[,&&13,1“2 19 Sons ‘w]-u“:“ &9 0};‘:! (a)

(e) Always from the negative to the positive terminals of the battery ( (

(d) In the opposite direction of the electric ad field that causes the charges flow )l*d oo shil s 0,;! (b)
Bypllgll s pall bl Il sallall soball s aall (€)
alianll 3oss agpny @l Jlaall alagl wid 92y (d)

L 4 ¢

Two wires carry the same current, but if the area of the second wire is 2 times the area of :@:
the first wire, which of the following is true

(a) J1=2 J2 fagam gl laa @l (JWUatlall i Laalhipleal 2 @alflAllall ialua sl (] 2lg slyall uis el Jang
(86) J1=1/2 J2

@: (e) J1=4 J2

(¢) J1=1/4 J>

4 ¢

A conductor carries a current of 20 pA. If the area of cross-section of the conductor is 90mm?

Calculate the value of the current density?

() 2 X 107 A/W 90MmM? gumsell ghpall dalus <12 (Ll 20PA &ysp Ul Jmga Jany

(6) 0.2A/W Olgall 8612 dagh spmal
() A/

() 2A/M?
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