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1. Rank in order, from largest to smallest, the current densities Ja to Jq in these four wires, which

carry currents ranging from I to 2I. 27 ;_)2 . T T
a hdim Ak o SpL G
b h>h>J>Js AL LI e ’

E Jb>Ja=Jd>J<L/[ b ri z’

d. JCSTb>Ja>JdI o oy

e Jo>Jo>Ja= s (@ {b) @
- L

2. A wire carrying a current I has two equal length segments that have equal diameters. If the
conductivities of the material in the two segments have a ratio 61:62=2:1, what is the ratio Ei:Ez of
the electric field strengths in the two segments of the wire.

a. Ei:Ex=4:1
b. Ei:E2=2:1
c. EirEx=1:1
[d EnE=12]
e. Ei:E>=14

3. What is the ratio of the change in potential AV:AV2?

a. AVi: AV2=4:1 ‘
b. AVi: AVi=2:1 N> EL =5 AL _E R o
.QLAVI'/\V?=1'] AV; f JF = 7
d. AV AV2=122 £ :

e. AVi: AV2=1:4

4. What is the ratio of the resistances R1:R»?
a. Ri: R2=4:1

b. Ri:R2=2:1, R" Voo &; [4 j&
c. Ri:Ra=1:1 - I \> R = —( ~——
d. Ri: R2=1:2 L X< V,

e. Ri:Rx=1:4
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5. What is the ratio of the power dissipated in each segment Pi: P2‘7
a. Pi:Pr=4:1 VX

b. Pr:P2=2:1 P=VI =& —— =
._P1:P>=1:1 Pl VJ_X

e. P1:P»=14

6. Two light bulbs operate on the same potential difference. Bulb A-has four times the power output

. Which bulb has the greater current?
a. Bulel P“A‘/I f’L ?_MIA
Bulb B PO & V I/}

=% R Ia
A C%ui”*ﬁ
| 47.16

7. If a large resistor and a small resistor are connected in parallel, the equivalent resistance will be
closer in value to that of the:

a. large resistor ( 4
b small resistor Lo, L kR
¢. Neither; it will be exactly between the two values R R R N ﬁ, ,ﬂ

K. F

c. Neither - they both have the same current

d. None of the above

/{) a5 R,—> &
TR R 0 )
r 2K
8. Refer to the diagram. When . the switch is closed the total power

e e N @
dissipated in the circuit will:

a. 1ncrease
b. decrease
¢. remain the same ‘

d. None of the above

//ﬁL R

9. Rank in order, from brightest to dimmest, the identical bulbs A to D.

a. A=B=C=D A 4
O Ashocon| o

c. A>C>B>D + ‘3 C 3

i A>C=D>B = s@® 5=
e. C=D>B>A - b

© 0% Proaom Etacaii, b pblivking 35 Ao Yoty
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There is a potential difference of 2.5 V between opposite ends of a 6.0 m long iron wire.
Note: there is a table with resistivities in Wolfson.

a) Assuming a uniform electric field in the wire, what is the current density?
b) If the wire diameter is 1.0 mm, what is the total current?

e
A= 97110 Qo ( a) Fe————""‘" 1 —/——j
Al/fl-gl/ f : ,.~..—> N |
{ -60n Y I L
P = O — py—""" g
— | L |
b T-TA J=%E, /AVf—‘*fE'c/J: EX = 5:4}1
Slp=3ory ] \
,,,,,,,,,,,,,,, L‘ ; J: :’,? Ayl :~, - , . 25:{{; I
B I:(LI,J,IOL%JN(IYIJ’)% T - @7 l07*2) 6.0 |
N S { 6 /
T ) s T30 8 L L e 5 |

The maximum safe current in 1'2-gauge (1 2 mm diameter) copper wire is 20 A.
a) What is the maximum current density?
b) What is the maximum electric field?

CGiven @ T =T ,__37/\7 Tor [ 20 A —
et AT A [ ) i}“"‘f o103

* o (I,) wlom)’ -l
[[} I\ < , .2 M , L
5! ‘ l [ ————

| = | ‘ § f -8
%IMQ’“ A0A | b) T = 7/5 :) /qux :/O\)deé'r?v,ég,(IO _(l'm) ('{4‘{.2): /06744,—\ =L

-
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Engineers call for a power line with a resistance per unit length of 50 mQ/km.

a) What wire diameter is required if the line is made of copper?

b) What wire diameter is required if the line is made of aluminum?

¢) If the costs of copper and aluminum wire are $4.65/kg and $2.30/kg, respectively, which material is
more economical? The densities of copper and aluminum are 8.9 g/cm® and 2.7 g/cm?, respectively.

‘ A

Given Q) R:/T‘%—:y At—;—:_A—

A= 16810 om P o \\—7—”7,;"’
4 = .65« /0-81);»\ =/ ?\: 1-?—':..}, = ['W‘\/'T = CI :oz['ﬂ'fi-J

A =50 mi, o T .,
Wwant 0{(: 07 ﬂ/c -

2
o ey
0( 2 ) LGY, () I m
‘ 1. 500°"%,

/
j,

= O.Oo)m = 2Wmm /

————

| A, - 0.026m = Bomm /‘

C) Re-w,‘h?/ A2 to meon maﬂjénw‘f)/,,,

ﬂ:g- ' /:')' :
Ao, ATy | vty anty

/l/aw/ Ure /’[ fte Mmean //‘m”dl’ m4ss O/Fhf/‘f)/ ‘
CvoS-Sect [oh ‘

¢ ;
A =LA =>DA=2nr
NMow we Can M(C(A/ﬂe cost per gp/f /wytL

N =AC = ;{’ = 21°C Continued J/



Coppert A = LK) €

! 7
_(€9:10” B0 (- 0.0nm) 0% e

/ ,/
/ ,f

| ?\{ = /:—?X/a_,%«
-Y
ﬂ/ - /‘0()’/0 %
7

o
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Find the equivalent resistance of the following systems. All resistors have a resistance R.




Circuits — Set 1 Page 6

In this circuit, R; = 1.0 kQ, R> = 3.0 kQ R3 = 2.0 kQ, and AV=30 A"

Find the: v
a) Equivalent Resistance
b) Total Current delivered by the battery P S ”‘!
¢) Voltage across each resistor
d) Power dissipated by each resistor M
e) Total power dissipated in the circuit. AV R, R,
AN

a/) RT:RJ+€R",47’\’:

R+ R\ PR, )
& (£72) :/&4 eor, 7

e

Ok < 3.0k 2 TT——
Re= 2.0k v — 750 :>Z,3T:0L;s en

[

) VIR T Re LY

Rr |

201/

;7[ net szapn. V- 0'/4

) Te=Ls, V,°4 R, =2 U, =1,.R, =V, = 0.01f- )0l (2L
:7/% = IV )

T

A) p=l/I =2 ¥~ VL = | P Qa‘/)(ﬂa/ /f) L_"u;(/

, l,,, (W)
p=VI , T R—) p = R (,LW O.OQA/!

,,,,, I / 0. %V)‘
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For the circuit shown in the figure, find the current through and the

potential difference across each resistor.
30 16 Q

Tl
2V = 40 48Q

R 4
R.. R +R,, L N U | l
o Rose R, B " kg 3 :)&3/

Vo V| it the comens,

l/:IK :7 J S =
LR T T R | T o S el

T:=1,., :7(&' jiHR. f V&/fﬂ}e,

Scme. Vﬂ{a/z across B, R g g
ard Ky

R — i e ————

23‘( V 1/ = (,\—% = Vv 6V ;’/
Tl -\‘: |
/ R =15 A ],_)t,a/jqz,37§/i(

e
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Wolfson, 25.37
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G (ven
7

R = 1A For G re;iStors.
U < 4

fs = 54
- dwA
d 0 _ 3
7y AV
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Wolfson 25.42

C(/\rrené 9 paml’e/ crrcuitJ aa’d’s:

T =nl =>/n- =, Ty —>T = =

— f _ Iy, r
7 /- p V I ad e want 7y = T ran

p= ZYh ov= Y balbs /




