CuppenNT And FES/ISTANCE 47
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s N TERMS 0F CURRENT DENS/TY i L amps /m] anm

THE 6-60//67/6’/L MEA S///EEMFA/“S FoAND A FOoRMULA
For ThE currReENT L[ Aamps].
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2. A4 CABLE , WHOSE CRDSS ~ SECT/ONAL AREA /S ,00/2- m,
CAERIES A CURRENT OF 42 AMPS. Fons /7S CURRENT Deus/77
3. An 1Ron WIRE HAS CHARRENT DENS/TY 0F 4. & X/0 4,/ m*
EACH JRON AToM CONTR)BYTES Tuo VALENC&‘ ELECTRONS

To. THE "SSA OF ELECTRONS, g WHICH CONST/TUTES THE
CHERENT. /RoON, WHOSE ATOM/C MASs /s Séq SmocE,

HAS A bEstrj oF 7.9 j/cm3 FoNA THE DEIFT chofzr7

OF THE. ELECTRONS. :

¥. A Sreee TROLLY RAI, WHOSE CROSS - SECTrONAL Areh

/s S‘Scm HAS 4 RES/CVV/ oF A8X/0-7./L'm. FoAp
THE To74c E¢S/S“7>a~c€ OF A Tz,qcxc /2. S‘ K L ONE,

S SivER. HAS A EES/S?‘/W?7 OF /é X/o _/2_ . Fonb
/7S CONDLICWV/1'7

L=2RHj (=-7R} 1=7ACL i=Afcos8

ANSWERS ® 35000 a/m> 177 mmfsec .S 6.25%0°S
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b. TUNGSTEN HAS A TEMPELATURE (OEFF/C/ENT OF RES/S-
s B A x072 /Sc° A 2s°c, rwe TWNESTEN
ECEMENT A/ A TODASTEL HMHAS A RES/STANCE oF 30/,
JEN e oASTEE /S DOsAS EXAC7¢7 THAT TO TaE
BﬁEAb/ THE ELEMENTS 7EMPEEATURE /S 62S°C.
Fone THE RESISTANCE oF THE ELEMENT AT TH/S
H/EHER TEMPERATUCE. [ 777 1)

7. DN THE SURFACE OF 7XE é‘A,é‘/W/ a7 20°% , A CARBON
PES/STOL MHAS A VYALUE oF /60 . ke RES/ISTOR,
WHOSE TEMPERCATURE COEFFIC/ENT OF BES/STY/TY /7S
- S X/o_d /c)" /S OWEL To THE BoT78/MM 0F AN o/C

WELL WHERE )7S LES/STANCE /S  [SY L., [fons THE :
A) CHANEE JN TEMPECATYLE (75 C°)

B) TEMPERATURE AT THE BorromM oprF THE weel, (95°C)

& TWO LR ES HAVE THE SAME RES/ISTANCE AND THE SAME

CROSS SECT/oNAL AREA, HAoWEVER THEY HAVE BOTH

D) FFERENT LENGTHS AND D/FFERENT RES/IST/V/T/ES,

Fons A ForMuyca For L, /W 7€ems oF L, P AnD A

WHERE L ]S LENETHA AAND £ /S RES/IST/TY.

9. FND A FORMULA FoR THE RES/STANCE, e oF A
WRE /N 7‘6/€Ms OF J7S RES/S 77V/77’/ ,0 , /7S MASS m
/7S DENS/TY D* " AND THE RADIUS, r- OF /7S CROSS
SEc77oN,

/0. A TRUNCATED WEDSE, WITH RES/STWVITY L, Mas
THE DIMENS/IONS SHIWA &Sww

SIDE V/EW : FRONT BAck
W W
oA B . 2A ® 2A
— A g > ¢ w 2B O] 2B
FiNb A FORMULA FOR /TS RES/STANCE, w

IN TERMS OF L, W, A, B AND ,0

ANSWER S: PROBLEA L = fill q = pm s o= PE &
g v A P = e a)

—
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/. A TERANSM/ISS,0A] LINSE BETWESN A PLUER S7A47/0M
AND 4 FACTORY HAS A RES/ISTANCE 0F o/S 1 N
EACH oF TAHS TMWD W/ RES.
A) 4 cukeenT oF 200 .4 /S DELIVERED 7> THE FACTDRY
AT /IO VoTs. FoAb:
() POWER DELIVERED 70 FHE FACTOR (22, 600 w)
D) PoER WASTED T HEAT Ro7¥ W/RES [ /2, oo w)
Zi:") ToO7AL PPWER SENERATED L SAM ONoFRE (34 ssow)
[1F) PERCENT oF To7AC PIWER WASTED. (35.22)
B) A CURRENT 0F R AMP /S DELIVERES TO THE FACT> R
AT /000 VLTS, FoA -
L'). PowWrle DELIYSLEN TD FAcTDPq (22,000 w)
ii) Powte WASTE> To HEAT BOTH W/REs (7.2 w)
(1) pTAC POWER SENERATED BY SAN DNoFRE (22,0012
C7) PERCENT OF To7AL PowWs wasTed. (,posus})
MorAL oF THE sTORY © TRANSPORT  ELECTR)CAL ENERE)

AT VERY H/IEH YoLTAEE AND CoNSE@llE‘NT¢7 , VERY
Lo CHRRENT.



., . OHM 0N THE RAneE — whers THE 75
/RCU/TS - Sk/€s ARE L/,vcz_oupy Acc Day
Lo OND THE EQWWVALENT RESISTGNCE FOR ELcy

OF THE FOLLOWING COMBINAT/ONS WHERE -
K= /32 .n Ro = /S R3 = 6010
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/207.@./ //_/z_} 144 1 56, 2‘5_(1_)

2. FoR EAacH CURCUIT, FIND :

A) CUERENT FLDW /NG THROUEL EACH RES/STOR

B) VprTa6c DRoOP ACROSS E40 RES/SToR

C) POWER SUPPLIED TS £4CkH RESISTOR

D) ToTA4L CUBRENT Frol/NG- THROUSH THE ' Bﬂrr&e,/
E) To74C PoWER SUPPL/ED RY THE BATTERY

L ' L
) R; S /5 e) T Y Y

236y 7 Y0v + 33 4 \
By S /2N - ® ‘Q \QD |
23 3272
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ANSWERS - c') 4,4 4A; 60 #8 /28 V; 240 /92,5712 W; YA; 9¢4 W,

(L) 35S 308 7TA; 620, 4620 4620 y; /6/70D, /422960, 355740 W,
Y20 A ] [940400 W,

(LL) 30,20, 12,12 A; 240, 240, %%, 96 v; 7200, 4300, /728, /52 W;
62A, /Y880 W .



e
2 Surer Max '/ ANnIAS  JOOO wiar7 MAiR beyé',é OPER ATES
W/74 A VoeTAss ofF /20 V. Claccucare THe DRYER'S
CARRENT and REs,sTANCE. (8. 324, /%J/ﬁ_)
¥ AN seevaroe carr/es 00 ks rFeom SEROUND LEVEL
To A HEI)&ELT oF 200m- I~ SO MNUTES.
AY CALCULATE THE WPRK DoNE BY THE ELEVATOR..
Kecace = PE, + KE, + Woer = PE +K£E (/6 X/aér) -
8) fHouw MucH POWER 1s EXPENDED 7 /2667 n/m—rs)
C) /e TmE MOTOR RuNS ar 240V anbd /s 307%
EFF/CIENT, WHAT CHRRENT Does = REGURE ! (374)

KIRCHOF’F/S ZAaw ° INTUIR/ONS - Floe N THE CHART

GI/VEN INFoRMAT/ON :

EE— R. ! ‘:WER'/ = 20:4 l/z :_gy
o R, R3{ Ry$ L, = 2a V; =0y
\" L Power. R
BATTERY .
R,
Ry ~
R3
Ry
Rs-




5. foR THE C/RCysT SHowN, Vi
Erel N THE t/NEAlowAS
QUANTITIES IN THE CHART T

REotd. /55;4
BATTERY / 2 3 o Y [4 7 8
L ‘ }2 AMPS /5 AMPS A
vV  |j250Vv o0v |V
R - 32 N Y5 .n. /on. |42
P E/‘;irssa /uzzio/frg W

Y Two RESISTIRS ARE COMBINED A SERIES AND JN PArALice.
THE MAXIMUM VAL vE oF THE COMBINATION 1s Y . TuE
MIN/MUmM 15 360, Maxe r1k€ Suercock OLmes aam

DETELMINE THE YQLUES O6F THE JANrT/4¢ RES/ISTORS,
(#2252 1)

s, /A//T/AZLyl a4 RES/SToR Has T AMPS FLOWInG THROUEH
7. A 787 RESISTOR 7S Now CONANECTED Ja) SER/ES
WITH THE F/IRST, TiHE CURRENT FLOW/NG THROUEH

THEM IS Noww oney 4 AMPS. FoNb THE VALwE oF
THE F/IRST RES/STOR,

'E}RL7A T fu_ l (o)

4. JNI T2 2

1

, A RES/SToR HAS 30 AMPS FLOWWNG THROLIEA
)7. A 0 RES/ISTOR /S NMOW CONNECTED /AN
PRRALLEL W/ TH THE Fr/ps7. 7HE 7074C CURRENT
SUPPLIED By THE BAT‘?E‘ky /S MNowW 3é& AMPS. Fonb
THE VAL uE OF THE s 774C RES/sToR, (/8-1)
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7 A s v BATTERY /S CONNECTED 7o A /20
RES/STOR , T7TAHE RES/S7ToL RECE/NES /J/S32 WRTTS
OF PDUWER, JoAND *: '

A) CURRENT FLOWING THROUEN THE RES/ISTOE.

B) /INTERNAL RES)STANCE pfF THE RBA 7TERY.

C) VoiTAGE DROP ACRDSS EACH BES/STANCE.

D) POWER DISS/PATED By THE /NTERNALe RES/STanNcE
OF 7HE BATTERY.

E) PERCENT OF PowWEL WASTED By THE INTERNAC
PES/ISTANCE.

(3/4, 30 372v 93v, 2883w, 20/ )

8 A4 45V BATTERY WHOSE JNTERNAL RES/STANCE
/S 32 /S CONNECTED 70 A Mo7OR WHISE
RES/STANCE J)S ALS0 3.N1R. Fowp:

A) CURRENT FLOW /NG Aoyt THE CIRCUIT:

B) Vpt7a6€ DROP ACROSS EACH RES/STOR,

C) PoWER. DELIVERED 7o EAcH BES,SroL.

D) PERCENT OF POWER WASTED BY TS SNTERNAL

RES/STANCE, (77.54, 232.5v, /180/13,7S w, 50

9. ForR THE FOLLOW/NG C/RCUITS, FrND THE :

A) CURRENT FLOWING THROUSH EACH RES/STOR ANL
THROUYSH EACH BATTERY

B) DRDP /N VoL7:46€ ACRDSS EACH RESISTOR,

¢c) POWER. SUPPLIED TO £4cH RES/STOR,

D) PoweR SYUPPL/ED BY £AcH BATTERY.

—— ¥So vy

R

20 .

(/0, /0,30, 440, /0, 40 A ; 70, 200, 90, 3¢0v,; 700, 2000, 2700, JUHDO W -
/800, /8000 w )
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(/a, /2,2,40,~/0,12,2 4 60, 60, /S0, 20V; 600, 720,300 200 W ;
SO0 W CHARGING BATTERY , 2280, +#0 W)

/0. THE PAMMHETEL oF A
WHEATSTONE Bridés
CIRCUIT READS ZERD.
N THE VALWE OF 7HE ]
UNENOWN RESISTOR . CT
(/190 n)

R 238

/. THE CIRCWT SHOWN BELOW /S PRESENTLY AT EPUIL-
JBRIUM | THE CURRENT LHAVNE- BEEEN FLORIANE FoR A

vERY 2LONE TIME. FoND -
A) THE CHARSE QJND THE ENERS
yz, — 2F 23, STORED N THE CAPACITOR.

B) THE CURBENT FLOWINE THLOUE
THE BES/ISTPE AND THE POWER
beciverEDd 10O /T

(20¢c, yapo1; 144, SE8 W)

/2, ——\;——T /A//r/Az.47/ (s 78 [/,Vc,q,q,egg1> |
S 1 THE SKYTCH /S OPEN AND
C, :;ZF HFE __ Ca C, 1s CHARGED To A POTEN-
V47 4\ T/AL o 120V,
R .
A) FoND THE CHAREE AND ENERSEY INJTIALLY STORED
o Cr (240c, r/400 T)

BY THE SuvrchH /S Now CLOSED ALeow NE CHAREE 70
Feow FRoM C 10 Co UNTIL THE/L VOLTASES ARE
E@uaL. AT THAT TIME, THE C/IRCYIT /S IN EQUIL-
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IBR/IUM ANE THE CHACEES STOFP FLOWI/INE, Fruvh 74& -
L) CHAREE STORED By EACH CatacmR ( 30c¢,20c)
iL) VoLTAGE ACRDSS EACH CARACITIR (/S v, /SV)
Zzz) EA/E/esy STORED Bl EAcKH CAFPAC)TOR [zzs:l /575‘3’)
C) Fraus THE To7AC EANE &y D/SS/PATED By 7HE RES/STOR

WHILE THE CURBENT WAS Feouw N6 (/2600T)
3.
g0v c__C= 3x‘/0-4/-—
R =2 X/0 [
W

A) FoND THE D&‘CA7 CONSTANT Fok TH/S C/RCU/T,
B) A7 ‘é‘=0/ WE CLOSE THE S )7ckH., For E=/5 sec—
ONLS ) FIAND THE ©
L) CHARGE STORED JN THE CAPACITOR.
(1) CURRENT FLOWING THROUEN THE RES/STOR .
[il) DROP JN POTENTIAL ACROSS THE CAPRC/TOR.
i1v) DROP /N PpTENT/AL ACROSS THE RES/STOR,
(é0sec, s.31 %0 %c, 3./ x0" %4, /7.3v, 62.3v)

I FoR THE C/RCUIT /N FROBLEM /3,

A) 4 T =0, TUST AFTER CLOS/NE THE SWITEH, FIND
THE CHAREE oA THE CAPAC /’TDE} THE GMIE&E/VT/
THE VOLTAEE ACROSS THE CAPACITOR AND THE VoLTAsE
ACROLSS THE RES/STOR,

B) Ar T = 0, FPND 7HE VALUYES oF 7%E VWIR/IABLES
LIisTED N PArT A.

[ 9, ¥x/07%a, Ov, 20v ; 24%m % e, 04 %0V, Ov)

C=2x,0"3

| |
I=
/5. R =40 e

| MW
\ Ro =160 .
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As WE CLDSE THE SW/7cH, WE START OUR CHRONOMETEL.

A) AT T =0, PND THE CURRENT FeOWINE THROYSE
EACH RES)STOL,

B) A7 T = A, PN THE CURRENT FLOW NS THROUES
E4dcA RES/ISTOR ANA THE CHICGE STORED Bl./ TAE
CAPACITOR.

c) Ar T = ,02 SECONDS, FIND THE CHARGE STOEED Byf
THE CAPACI)TOR | THE CYRRENT FLOUW/E THRO W EH
EAQCH RES/STOLR AND THE VL7486 DRoFPS ACRosS
EAcH DPEV/CE.

(124,345 04,24, .96c; .21235¢c 93456 4, 34,
/06,2, 373,88V, 480 v)

-3
6 || CE#¥ve
| | A ZL=D/ WE CLOSE THE

{ 2= 2000 L SW/TCH,
| th

A) FoNb THE TIME Fok THE CURRENT To DROP TD "€
THAT 1S 36,797 | OF /7S /N/T74L VALUE,
2) FINS THE TIME FPE THE CAPACITOR 777 Becorm e 702
FULL OF CHARSEE,
/S’ssc) /8. 42 Ssc)

/7. REFER BAck 70 PRORLEM IR B. THe 7741 5

|S SEconNDS AFTER ClLos/Ne THE S TeH. FAND THE:
A) POWER DELIVEEED To THE CAPAC,7oR. (S.5/3 %0 3W)
B) PowerR DELIVERED To 7#8 RESISyoL. (1. 941 X072 W)
C) POWER SUPPLIED By THE BATTERY. ( 2,492 x,07%y)






