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Derivation VO Umf/
In the figure above, charge carriers, each with c.harr-.( 7, move past point P with a speed v. ‘
a) In one second, the volume of charge VO ’ UmC:A °j\, D 3 o[ chcuﬁc CCu’fl crs
carriers passing P is equal to
v L V=(AD

b) The total number of charge carriers in this volume is n ( A &J) ¢ ﬂ”
4 of churge camers =*n"x volome 4=
¢) The total L harge of the charge carriers in this volume is ( N A «.Q__> 0[.
L~ %

d) Ther 6101":, the current is I % (56{) A\/ = I \l (MC/S

Faf Oy - M
8. A copper wire of diameter 0.65 mm carries a current of 0.25 A. There are 8.5 x 10*® char ge—

carriers in each cubic meter of copper. . Calculatwthe drift speed of the charge carriers. ( 6 5 X I O sﬁ/ﬂ

_ . T (0. 25A
A TV V A 85”0’.@/ il O(prlO M) (l (%] O‘MC>

9. If the drift velocity is so small, why doeb the light bulb light as soon as the battery is connected?

Conduction electrons already in

the filament start to move as @ ole @ o0 I@ 20 @

soon as the electric field is set
up in the circuit by the battery.

It is these electrons, not the @ Y o @ 09 @l 9{ @

electrons from the battery, that
collide with the lattice ions in

the filament immediately and @ N (7
L ° o { 99
transfer enough energy to them ) R ] i @ @' ‘@

to make the filament glow.

Resistance of a Wire

. What is the cause of resistance in a wire? (() H|§|O()5 b(/h/\fcm (/OHCIUChOﬂ

c, lecons + laffice. 10ns T
Symbol: ﬁ\) Unit: /7| ()l"lm “‘“ 3t et St %
X Less More ! . &
Factor Symbol | Unit Resistance | Resistance R’elatlonshlp e rﬂL
Length L m =T E d(er(,f s 9
Cross- X §
sectional /A\ n/)// " —— | | !’) \/C,]’(Sé g
| Area | ] : =
| e i ,
ReSiStiVity /O [Lom | Copper Aluminum d' (CCI‘* Area
Temperature T l( i.r_ —— SR ,%f

USU&”V haher TCM‘Q = ’M%\CK s Sfan o A

Resistivity
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Formula for a W
conducting wire at a

constant temperature . .. R: /Ol_ ;/[)L = /)L
A Wh Ty’

2. What are the properties of wire that is the best conductor (has the least resistance)?

old, shork wide

3. What are the properties of wire that is the worst conductor (has the most resistance)?
Warm, long, Hhin

4, What material would you use to make a wire with the:

L_—___.,—

metal gllo

a) least resistance § { / \/01/ b) most resmtance’_ //) (, /’] omé.

5. What is the resistance of a copper wire 2.0 meters long with a cross-sectional area of 6.4 x 10 m??

R-pL (/7></0’JLM7(20M [0.563.0
A b.Yx 10 M/ _

6. a) What is the resistance of a nlchlome wire 12 meters long with a diameter of 2.7 x 10 meter?

LS X107 rm / (15x40" m)(12m) = 501
T(‘ 2. 7x107°1 M) L

b) If the diameter of the wire above is doubled, what is its resistance? } O I

_ pPL resistancweold be L o moch -

FEry
Simple Circuits
Schematic:
Draw a corresponding schematic diagram using appropriate Circuit Symbols.
Schematic
Aptuql Diagram of
Circuit Circuit
Schematic
Actual Diagrarr_l of
Circuit Cireuit




