gt 3,1\, 12,25, 20,36, 33,39,42,51,¢%,103 Az-)

® Considor the diagram I
‘\'D-PNLN\SM' of a very Tensee] % o V
Secret Hhing known only ?l Vacyum
as Tue Device. (@) Wha T,

i's the dvreetiva of P evrrent 1 the vacvum? (o) elechong
Wit P amnde ar raole of G0 xlon‘/s. Whed- s e
everent in T e Devug?

(@) Cuegent flows intha divection of PUSTIVE CHARKE, 58 Frome
ANOOE™ TD FiLAmeNT,

(D The Cumrent 5 tha Charmye per unitHime ) defined for
Yhe diradion POSITVE C#aetEs FLow. A Flow of
elechrons T one direchion is the NEGATIVE 0f Hhe
Current:

T =current = 'RRTF*IQCl,C\,M\ = Neleam } Qckam\

Time
: RATE

sy T = Lbald?*, 1.60x/07C
1s

T =961 Hhmps |

(Ans)




A3-2

O The sharker motor on an AvwoseT drams
220.0 A of corrent from o 120V ballery
for 1205 . (Q)vanwd\chwf%a_\‘j
pumped by the Datery? (B) How mud
thedeical enivgy s supplied by Hra

Yoy ?
(@) —E Con %ej’ C\W TPT"N\%% d&:\cfr\;‘}fw\ o-“— (,vrre,n'}"

r=49 .2_9AQ:_]_—A-[;z(uo.oA)(l.zos)ZYZ‘oqC J;L?“;'

(ARS )

Y T chaose o particwar fvm o express Power based
on. WhAT L KNoW. I Hhis tase, I bnmd Vouraae

ardh CURLENT s00 P =TV seems usefl. To gt
ervopy L oppeal Fo the dafiaifin of- powes:

= ‘-fE — NE=Pst = TVat

= (220.08) (12.07) (1.205)

LAE = 31T

(Ans)




@ A sowne calL prevides an EMF of 6.4SV. @ ¥ Hhe
el yieds a constant 18.0 mA curreat for 9.0h ) how
e etechriead energy Aoes it ,Svppl\/? (b) Whad- 7's The
cote it svpglies erergy (Hhepowes)?

@S L bivune Vournes (ome) and currest, P=IV i3y
oevd. for Computing. power. T can gt enevay Froe
power

P= Ag = 4F = Pst= LVat
= (180 10A) (0.45V) (32400s)

AE= zez;}:l

1 (ANS)

(b) As rated above, Tcon get power from

|
P=Tv = (1%0x074) (0.45V) 7 8 X6~ W

(Ars)




A3—4

@ D current 05 smal as SOM A Neow yorr

Neot can kil you. Suppose a rervows
elechician has Ra 1k2, fromhend tohardl

ond Foudhes burp woiees. (8) Whot pobential (o
Aifertnee oehwean Hhe bwo Wires will Wk 4s'omA
cwrrent behwen hamds? () When working on alive civeurd,
Vreg one hond behind vour bade — why?

(Q)Twc)\\"n% e two wires males a ¢ramid, wih ovr
heroic elechricton playing therole ofresistor. Bpplying

Ohm's Low 9qires s Hhe \/OH-n«?L be Fumeen Fhe wires:

V=IR= (S‘Dxlb'3A) (1000:1) :‘:S‘DV

()

Nétre n e VS Yhe magt Comavon. \ﬁo\\—u%g, s 120V, muche
\’\)\%W thoan Hhis .

(b) B\] kﬂz{“ one hand behind Y, ovr bar,k YoV will revey
(ot least no-}—eos:ly) close a cireusd using He path
Thru your heartas o resister,



A3-S

I (a)

@) A TP sceeT DBVUE has an 0,04.t
T »V groph showen ot right 0,03+
Whot 5 resystones ot points 0y L
land 17 o4

O

t LR R
vl G 03 6a 6,5
V (V)
The mater )‘a\\ s noy peﬁ(\a:,H\)

ohmic Recawse tre 3@\\ s not lirecar over Ve entire
Torge . H’OWB\I‘M.) boturean pis Land 2, 1% LS
approximalely \ineac (ORMIO) with slope

Stovgz &AL - 60.02 A _ O.2.

—

o
voTedv v

The Taverse. vt Hhis Slope. 13 The fesistance in Yhiy
\inearreqine by Ohms Law. Srnee 1 and 2 are
I~ Hhe Seme regim 0F—Ha graph (Lovmected by o
STEAGNT Ling ) they howe the Some R°

V=T = R_=¥Y _

R J s
r sLoPe b

()



A3-b

€ WreaL crosh on a dasent T
land, I have alondfu) 5V
ot mismotded ballectes | v 1
10 power ma GAmesoy (R).
() Booked up as show,
Whad EME 5 provicked? 57°VT )
(v) What s the Current
Yhwv ™ barveory i1+ hoy R=3 3,227

B Suppose the cvrrent Flows in Yhe Airection tnoticoked

by Pt arrow Tn the loop. EMF orienked withdng

| Grrow Conhribule pa.s?-)—fre.\:, , Thaose oxtented against
Condripute Nga-Hv-cLa, So

- [ ‘
Eror= 30V +4.5V~ 1SV +2.0V 5.0V 130V
Ve (ms)
EXACTLY THE YVOLTR&E REQUIRED
BvY my &Amewoy /

(b) T com qet the werend Using Ohm’s Low with the

ToTAL.  EMF:
= - T=N - Eor_307 !
v IR R. N “m-l- O:‘?‘}Amp)

()



A%-1+

—

6D T also find on rwy desert island 20v —L
o sotellile p\(\m . 3@3?1\\\/ oy I_ 8
aive v some bavreory baReries > _T—

o see 0 wi )l worke 08 Shauee 25V I

fere. @ What 15 vy Total EME? |V

BT T ovtpr 0408, what
s Hrereistante R O'{L%,SOA‘QI\;){ phare?

@ As tn Yo pretovs problem, I assume the current€lons
M Hhe dirdioee ofF+he arrew, so°

O\

e
r—{J

Err= 3.0V+3.0V+25V—-15V

(R

(DI com gt R from Ohm'sLow and Evor:

V=I2 —» R=V _ Epr - F0V zrr.],,gg_j




A 160V
\-\avfxx% failed Yo Power My sarellite :

phoce it @D T resort to building. sorT
CO.?O.(I‘}'D( redwocks ot ot Cocovuats, F_?‘op‘?
ke Yhe ove Shaurn here. (“)W\\ot)r I

is the -equiv‘a)w')' C&prM for 4 3.0uF
Pris rehoode? (b) What i¢ ¥re TR
C)\M‘WL o Q tﬂ‘l\?l~ Ceq_, Yhat cowld\ .___n__J

replace Phis rehoock? (© Whod-is
Phe thome oatre 3.0,uF capacitor?

S'-OpP

(@) M\ the (apacitors ae in PARALLEL . Inthis tase the Cegq is®

Ce.q.: G +G+ G+ G+ Cs
= 40ouF + 20uF + 30pF +9.0uF

—

- ZB.OPF

(Ans)

(b) The %uixfalm*\- cirenitsenn by e

batlery s ot rigat. The Vo\-h%_ u.ov-“L

Phat dhovges the capaciter 1s the
160N Dattery, s0 the Qeg 1s:

+S"-0,ul:-

—— i_tf_ 23-0uF

C.eq,- QY;Q— =5 th_ ‘VC;C.Q_ eC_Qq’—“rOV ZB%IO-GF

= 9.‘4;(/0"4C

|

(ansS)

© Sines EVERY (apseiter 38 in fornllel, thay have
Geross Hhem. S0 fior +he 3.0uF capacitor!

-
C= % = Q=CV=CE = (3ox0r)(16V) = 48x107°C

Yhe sowe V=€21(V

———

()



A

\nmw%%émsf%nah\iw 1
FLUX CAPACITOR , one of may & Zox
brilliont shudents sugaests this Ra
Giranit might be useful, The & 405
applied emt Ts &= 935V, and ¥he current thru Ry
To1HA. Heo big ©s R7

For complex loo\q‘r\% cicewits like this, T can redrow them.
TN o mare Conventonal fiem to make it eosier }o vnderstand
W\l\d'\' s going on. T cam move ANY WIRE 50 lons as i+
Aoes not Cross anvbrhac (renit element (Gvindbion, batlery
resister, W3Nld-c). T can check my reArouwm ¢iraart
by c,\wqu‘v\g ‘H\alr dln\g any given \oop L encounier
He same elements T Dot Alagrems. Y—LQ/()H\% this

In tind, Phe crazy cireuit abrve moy be redrave—

Qs -

There are a Vo ety of waus }o solve for R. The 'pvnmnir\-a_
is the most stiart-fyeward. L beﬁ,‘n by working ovk
all my rtduced cirewits P gt the Dbakery view,



A3-10

Repverion L2 Rin Semies with R

1 ; | Rs, = R+ R,
& T % 2 R,

[ s

Reovenon 2+ RL in Parana with Rs !
AAAAAANAAI S )

. | _
E——L— —‘R—;‘: ——Q;\-F—%;. —_i:zt-’——éjl
RP‘ ‘ CommenN DenpwiIN ATVR.
R 1 _ R + R+R
Rev 0, (R+R) R, (R4+R)
= R+ R, +K2
2o (R+R))

> RP\ = Rl(pd'g’)/(ﬂ'}'a\“‘ﬁl)

Reovemon3 P Rpy in Seriss with \Qs

| Reg = R +R
a_"L %Qe,q_ q 3 P
\ -

i

R.") + Q;(ﬂd'Rl) 7
R-)—Q,-l-ﬂ)_

TE T krew The numenical Valve of Qe4 Hhen L know ol
Pesistonte excapt R and covld find R from. e
Reg result.



A3-)

T can find az—q, 'ﬁf‘amm arren V‘D\W acd currest. The
\3A current Yhru R. (42 resishr) s Hhe SAme corrent
H\ar\*%ocs Hru Pre ba\-)ﬁf\/ — current s ot used
up ever, andk Yhare are no {vndsms beturean 2
b the balery, 20 134 mast be the (urrent
ot Hows MW Hhe cirewst in Reovenon 3
above .

u%-t Ohm‘S \aM) ‘}"O LTY\A Qe_g_'.

VIR —» R=Y ., Qeq,-: £ = 935V - s.55
I L I3-A

So Yre Resisbones are: Reg =S5 ,=2.050
R,= Losvo Rz = 4.0
anrd/s
R?-ﬂ,: 2s + Ro (R+R) s = $osu + 202 (R+lo<)
R+R.\+R, R+ubs+ 2

55— 405 = Re(20%) +202%
R +3.052

— Lssu= REa)+29% _ 1sn(ri3e) = R@2e) +22%
R+ 3JSL

“» Q1) + 45t = R(z) +220

— RERD)-RUsSR) = 4sal-22

\
— R(bsR)= 252 —sRa252% = 5Q =R
o5 2 | ()




A%—12

A
&) Mecthe last cieanitblew up &l_

we replaced 1+ with Hhis dn 9
Rew Trproved (razy eironit, & N
(@) What is The 2quivelent A= =

resistanee of Hhis returL2(0) Wheth corrent Flrws
Harw Hee batlery (£26.0V)7 € Whotcurrent
‘Huw,s Yorw R4 (24,?—4—.05157.

FresYy s\rq) s T draw a Shandardized o\mﬁrovm bg
sh 0\\\\% Wi cm¥o~c3r5 oxeed . L get:

Now T reduee, Pty (o give me porta)-

| I I I
Ro. ~ Rs
—r— k\ a’l; Rh RP‘ R‘F
e =4 5l =Z
T Re Rs- T 49 49 A
- : N
S0l Q?\ 2.5
Repvawn2Z: Rs in Seaes with Rp)
L | R B " Rsy = R+ Rp,
a| LT ! 222 422
Re
- T&\:A.SL




Repuenon® 1 R, in Prenua. with Rs,

A3-13

} - L __l\ - _-\- +.—L :...é
——— - + -—
E‘.—n—. R‘ sz Reo o Rsy 40  4a 4
_[ Re = Z...(Li
Repvemion 42 R in Series with Rez
1. ; " Rez = Qe + R,
CT &3 2! = 25 + 250
Rsy =45
Reounons: Ry in Passiio. with Rsy
~J .1 .2

ory

' I I
E":J.": Reg Teq,— R v Rs
‘J r

Reg, = 2.3

T4 49 qn

(Ans )

(b) I con %&Ar Pe current ot Llovas Phrcw the ba“em
Qrm Ohm's Loww MxA NN \a.s‘\‘ rﬁo\.wv\?w\ ,‘HNA~ shows
e Now Yhe Cirentd looks o e ba““vfy

V=If =» Il%: & = 60V 2 30w

Req

2 Q.

(AnS)



A3~ ¥

(© Since. T wont Yo ¥row the current in Ra , T need o frgure
oot how the current divides o eaen junche betureen_
Yhe batery (Whare T ko Ha cngent) and Ry There
one Faifforeat cucrerds Tn the dranit (as labeled in Py
Standackized diagrem).

To £ind e currents T tse Hhe L0of Rule and Juncnion Rue.

E£-V,=0
Loo? nE _ 1
e E_ & e :V\ - K\ 2

I}_ 5v// - E' Q‘OV -
=g>%= - ¥R
T,
/)
3—:‘:\_“:” S ‘:I)_‘\"Is I, =lsn
%/ T3=T,~L,=30A—\lsA = I5A LIP"S“A
o2 Tyadls
T E —-V?— ~~N¢e =0
L - =
1‘::?? £ T, ﬁ"ﬁz’ IA_"'Q“_L?, =0
e, = &€— %13
Re,T3 U = £-Re-Iy . V= 22 15A
4, —————
Z, AT
= 0.35A
Junaw 5°/’I4,=015A |
Ryl I3y +Ts \I ' A
=035
%/ Iy =T;~L4 = SA-03sA=6aA L |

—3>



A3-15

sep3: T¢ and T3

E’ —VB'—VS- —‘Vc, =0

Loo®
-l
rags = - 335‘25‘ —I;Qb

I3k, Ishs

ory _ _
Ry

= G-OV - 6\}SA 'Z_Q. -"‘LSA '2—&

4.,
ISV _ m.33sA
4-2

—
-

Juncnon =T
ove Is o+ Iy

T3=Tg~-T= O3IA — 63154 50‘3?“\:1‘4




A3-lb

e
—AW\;
For sewa rRoson ’H\ct\' 'S uncleor 24— 2,
to me, T aove you Phis pecfectly
Of‘d\\‘m\/ \oo\dns Grant o &, 3065 |

avalyzre. ¥ Take Rizyps,

aneh L= 150, @ What s Reg for He cirenit?

(b) Whad- current= Flows ThruR? (© Whet s Voltage
OoP OLross .2 @) Wi current Flows Pheuw B2 2

©) Fow mudn power i dissipated ta Ry ?

So Yhis is extrerrely similar 10 The last 2 problems, and
L' follmw a similon sko\)-%. Let e vredray Hhae
CiccunY wibh lakels trslead of muandess:

M"
2 R4 Ry=105L
T 3

! 12 Ry =I5

E- 2, Rz =152
R4 =202

) Rs s = %on

L A _ T — £ =24

Reovenon L R4 in Seaes with Rs

WV . X
X Rs, = g+ Rs =20=2+302 =505
& T 0 By Q-Sl




A3-1%

ReovemonZ : Ry in Pactin, with Ks)y

g \ - _}f +__L - 23, +QZ
£—= 3 p\p, [P} L Rs, QZ‘QS)
R Q. -
Qo= 22 & _ (w2)(so2d _ )55
2, +%s, 152 FSI

ReoucTon 3 3 inSerigs with Rpy inSeries wivh K,

ONS A S et it
£ Req Req = B3+ Re+ Ry
=15 NS+ 10

\ﬂeq, = %6:55L
— (Aws)

(B The current Hhrovgh R, s the sawe as the currentFhru
Mba\kﬂ (I,}, whidh I can Find 'ﬁrom Ohmls
LM OA\A\ Qe,q_‘.

r
@y oY - & _ 240V _ 0, (5EA=T,
V=18 >I'%”ﬁ?@” 36:52 :

Tr“

(Ans)

©7To ot vo\-\—a.%-V}_ across Ra I use Yhe Looe Rue * Hhe current
Pheu R and By i Iy ) Phast

& R, £ -Vys—\2-V, =D
E— Ty, ~ Vo2~ TR =0
oy Vo =-T, (Rrg,) + £ =-0.58a(259) + 24V
Vo= 755V | (are) —»




AZ1&

() T+ T brows the VOHW Arep, T con findk tre
current from ohm's Low”

.
V=1Ir =I-= %‘I-L‘_‘. 7"?5;;’ = OS0A =1L,

(ANS)

(e) Pcww o\\‘ss?pa\rul W\Aﬂ e C(m\puA-Qol N qu\ ways .
D tonvenient Wy Ts

P=Tv-= (O.SDA) . ('?'-SS"V> :rz-qngpl
t'I.z t'vl L

(Ars)



A3—19

@) What is Yhe resistancee of o
ISPOW dryer thot pgs indo
a 20V outlet? (b) Whaet
Current dres the hair dryex
Ao whren Furred on? € Frow
M\ Ages W+ cesY to run The
hair Aryex for 5.00m 3= YO0 /\«.W-h? @) \n aq 240V
G’UCHQ‘}' N Eurcp—e, M e P owers s The Aryer usfhs?
() What current dees i+ drgs feom 240V7

(0 T comn £ind resistante from Yhe defimition of power:

r
P: N_Ei: —» R: \I% = (D‘DVBI lS'DOW_:\_ C'G-Q-:R

(Awns)

()T can find the current from another definition of- power:

_ _ i

(Ans)

© The cost1s*  C = Price ¥ Power * Time
o $%.10 I LW 6b
= . L) W S
C ( kW1 (uoo s>( tooow> IS00W + Sm ( >

\'C‘F’0.0ns = lcent

(nr5)




A3-20

(d) Yhe p‘r\\/su‘cou\ propecties of the hoir dryer are fixed,
notably Hre resistance R whidh tordvols The current
ot Hows for a 4iven agplied Voltage. The power
Then is>

P=yfz = (240V) 9.6 T Gooow | °
- (ANS)

e By a similar c»rw\ms N A) the current dreusee

\sS a‘-@u}ru\ \Vy The NSI\S‘LGML Cw\a\ qp.plfeak VOH‘G.%Q

S0//

V=T =5 T=Y =240V l:ZS'ArmPS
> A6t =

Ches )



