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ALTERNATING CURRENT. 
r: Nine� Ten ahd Eleven. 

G !:1 'fl ::r e.:-r • <-4 ;::t 
... 

7UESTION 11. What is meant by the term Alternating current? 

s·�.v:�t 

�UESTION 

SV/ER 

'liST I 

lterltat curre t i .t, 
• Lr 

flOW2 ck a 
:r�a H1 .. 3 a r\ 1. i e _,� t u ar� 3lect ric 

rth at r �; _;:11 t :n t e r\tSlE 

• Define: Cycle and Jrequency. 

• eurrc�nt en i� ees from 
on, r0turns to zero, zero to t:::)B.X 

C38 to sna 
to zero. 

c u i te di �c·ect ic>!1 �11 rett1r11e 

�re 
�H!:T 

.. cy i 
.u f e·v,:3J:.ts 

I,." QP·""' \..r ,.1 'V • 

e:c o r s�cond t t this 
i 2tated in cvcleE 

• Explain b riefly a Vector Diagram. A Vector. 

J • A vector gram i� a si 
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:-uESTION #4. Define: Instantaneous value. 

:]4. 

-u.?Q�rnu� �� �v- n �u· 

.;Irs 11-v TI!R • 

Insta ous value tc 
t� �1M or 

is a tar� used 
current at 

�1� 
instant a a 

le. emf is c ing, therefore, 
order to state its s� to s ·te it 
for a t.� t sta;t it >.¥ill 

t ll i �J ''riB 

Give Jlgebraic Symbols and ;:Equations for computing 
instantaneous values of EMF and instantaneous value o:f 
current. 

t v lta follow2 the sine wave. t equation 
for f Ai g a instantaneous valne of voltage ir: an 
altenmting current is as follows: 

Where: 

' 
'a : �n1 Sitl ¢ 

�"3. ""�.:< :::'ec�ti:l voltage. 
�·� ��1a :;'{ i ;1�um �� .-�\ 1 t �1 g e • 

:::: e ctrical a f • \ 1!1 
' 

grees J. 

And for curre.nt: 

1.. 0.,1) 

\Ijh.ert3: l = 

IlL l 
-

rp ,_ 

Sin r/ 

tantanaous current. 
ra!.Elximum current. 
'" 1 eo..�,· "'1. ,... ,., 1 l':n:::t le ( d"" ""-'A"",,' .,.,.,)" V-. •v o.;;J. a '"'"" . "-"'-:bL ·""'\"'�J • 

:u�STION #6. Compute by t o 1nethods for instantaneous value of emf 
when maximum value is 600 volts at 65°. 

A1iSWER #6. Formula: 

Su.bstitut • 

. 

:� ill �M Si:n ¢. 

e ::: 600 :x • 6 

e = 543.6 volts. Ans. 
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(By equation) 

(By vector) 
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C·U�STI //7. Define Av>:3rage value of an Alternating Curre:nt. 

• ernsti ourre is 
all ous values rdle s 

t was found, taking i o consideration 
t si , t result d be zero, since t nega-
t values are exactly equal to sitive vc1lues. 
But ;:;.nly dicaticn t direction of curre 

flow, eo, if t avera was co�puted it would be 
to be o.637 times the rha 

Where: 

Eu ·\t ;.� C). 037 

r�� : OC�7 � ¥ • � • 

'E:!a,r ::.� .:�·vera 
Iav, e 

voltage 
(� ·;1rl���C ;.·�.t 
Ycltage 

L:n ��. irnum c..:trrent 
O.G37 = Constant. 

The average value 
to comoute the n:a 

is very St3ldom �ls·ed. 
'>ra lue. 

It :LB �jsea or1lyj 

-uESTION /#8. Define Effective value of an Alternating Current. 

ANSWER ,q,8 " . Alternating curren.t is rated liy its effecti·;e value, 
all meters in an alter::mt current circuit register 
effective values. A standard ampere in direct current 
is the current ttst will de sit a certain amount of 
silver a. certain time, but altermlt Ctlrrent 
wculd de it Gilvar f t le and 

ke it, cff curre:nt rever!2!ed, so. is riec-
essa to rate sltcrnat current b�' t heat t it 
will oduce. It rated in amperes is found to 
be s ightly g:r:es tar than the averagt� value, 1:;e 
0.707 times t rtaxi:num value: 

E � O. 7 
a:ud 

I � :._:.707 I�:� 

. ., ; ' r•3: 7 = ,:J ""'' 
I --

ctive vcltsge 
cti ·r� curre�1t 
nrum v::.l 

.i. ximum curre:nt 
·\ v. ,_ �:� 011S t e 

The reason 
tJ�JaiJ., the a�vel�a��e ·�ra 
the square root ;,:;.f 

tantaneous values, 
the svera2s of t 

value is slightly greater 
t effective value is 
of the s q ua re :3 of the 

avera value is me:rel 

ta�taneous values. 

�UESTICN ;¥9. Compute for maximum value of current. A lamp 
es an alternating current of 0.45 ampere. 

//:9. :Formula: 
Tra st�osirlg: 

9 i 

I � 0,.707 
I m o:', -=-I��

J.7G7 
�- .-\ tl � • ,-. r ' n s - '-' •·':l:D i1l/. ?, /1;-.t�q ""1I'p""rPR ·, "' • 

� 
It ·�J">..,- .,t ·-"' o,;;;t ,,.�;_ ._ -•- � ""-'-

¥:70? 
! 
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"U"SSTION #10. How is Ohm's Law a lied to an A�ternating Current 

�10. Chm� e t A ernati 
� r rect 
resistance 

Current exactly 

, ided 8�31!1-C 
VC 

S11 

taken i o 
sit ion 

r"lhis oppor::�i tio 
re ista:n.ce 

or -��-ea c �,r th.e t 1 

1J3re: 

\\! C-� 
" 

:l"IU.S t �1.. i J \;Oil�:: i � 

if aff9 ive v l :s i ired: 
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I ·= 
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l'-.-e 1t ltJ "' 
��ffect ve :'Jli:rre • 
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ra tliii c 11 r r:; 
.ge: 

::�s t1S d tc 8 ··t::. ::C'\:1 lC\�T'l V 1-

-�-�:;1 �:. I 

r3 � ;-f�.:1:t ��· 
� 
.L 

' 
,(-� ;:,:.,-

e 
·r:.ce 

.t;·v ::;; ·r.s �: ::: c t�:�l3t e �3 _, t .e: "-r -:; ra .:; ,��� T! 1 "* 

..... , . ,.L. 'J 41 

:t·�j : 

·�jar; -� 

't/ vc f'· 
·�av ""' "' 

,_�,. �-�e nee. 

:� �e o·11s c �:trra .-·;_i_; �. ,·�_trrt >· -e ··JEt r; cl t ,� c 
C\ • -� . 

e � t 

'3 "'" <; 

, � -:• '  ,.� np 
"� � '!..) '.) -•• .!' """'•-<!' 

s "it 

e 

·· UsSJ:'ICN ;t-11. :Solve by vector diagram: ·;:ne maxi�1um voltage hl 2.00 
vo 1 ts. rec i e:tance is 2. .5 ohms. What is the value of 
the current when the v ltage is at the l�OO 0 point? 

ANSWER 
,, 

�r J... �t-. • 

So 

rmula: 

' + " .• , J., :;l,.A,>.J 

r 

I 
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. ., �.�/.; ... 
., 
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,l,,io, 
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( '-' e P. ·c· "" ...,. ,, :� ,. e e ... ' � ... :: .-..� .:�\,..,.,"1 V ��· .tl · 1J I 
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ve or: 
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ION #12. Define: Phase difference a d Phase angle. 
,, 1 " -, 

,;: "" .: .. se 
�" '"' "/" 
V \,.e l,.• 

�1:1ree 

t 
of 

se :3Y.H�le cf 
·vvltSG:'e• It i2 

re are 
t cur-

vclta • 

se an2le 
81'12;1� � 

tween 
le 

i ''< o .... """• 

� 1"'SSTION /fo13. Draw sine curve to scs le in 1.'1lhich the carrent lags 

. �[1.3. 

50° behind the voltage and lain • 

lfo" ��o 

In is case t 
51J 0• rrhe vo 1 t�1 
the current has 

C tlTV:l 
a vn :":.1e 

Seale: 1 CJTie e 1 ��? 

11D0 
3J

OD 

.� 
L; volta 

1 at ;30 ° w 
voltage curve 

resc:<hes its rnaxirnurn .at o, 1 ·t-t?1e C1J.rrt3l�.t o:n.ly 
·!':· val11a of il. ��he c<'il"krer�t cn.r1.rc1 re·a �:; lt2 n1a 

0 

le 

ha 

at 140°., The voltage reao s zero a 1 o while 
current lll a val e f 12, and 

ire carve. The difference of 50" b �'Jean the 

I 
I 

curre. is cal d t se difference 
determi:ne t; se 

.G :1eous cur-
i2:1e o rv"·9 l1e 

value bat the result i 
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CN }14. What are 
current? 

fl 

,, • ""�orn:u.lse 

. . 

r 

i 

f ''" 

ols Gnd e 

;:"' � 
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s 
,-.-. ·;: ·� 

-�J •. ...;J..._ 

:}l"I'r} 

r 

t 1 
\ � ,,,. 

8 �-·· 1 .:; 
re�·�.(;e 

tions for a lagging 

"'''f"<"'\ 
•v es. 

a "�""' """"��. 

"TI? '-�Iii T rY'!'J .;,: �l 5 u .�.:to...J . ..l, .J... vlY T , e Comrute by equation: In an inductive AC c i rc uit , the 
current lags 30° behind the voltage. The maximum 
value of the current is 42.5 amperes. Jhat is the 
ins ntaneous value of currer1t when the voltage is 
at the 65° point, 125° uoint? 

;;15. 0 

Formula: 

"'� '""" 'f� l 
,i,J...I, 

.l = !;11 
( �· - ' 
(55� �; 

i :� I �n 
J.. -

.i.. .... , 

i :.:· Sin (;'' -
t ";," 'T "' ,,_, ; I' ( -� so r.:; v 

.J.. .J.,ili ,;..) ,J.. J. �.i.-.t�U 

i ;;.. : sill ') :) c 
i ._, --

·::':! 
J..J ( 

i � 6in 85° 
i � 4�.5 X .993 

c 

,, ) 

) 

95 

� re • Ans. 

::'U�STIOIJ ;416. Draw sine curves showing current leading the voltage 
30° and explain. 

.d!JSW'i!R 1116 .. .; 
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thi ::0' 
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·.natiecl l�&E:! 

1?()' ?a:?"' 

-].., 

(; les d:..1 � v 
a 

zer{). cTA.r 

a 
c·urvc c<f 

o·J'!' 

in 
� corr�ct result is 

vector diagram a e tion. 
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""'U�STION #17. iVhat are the symbols and equations for s leading 
current? 

1-, �w <" 
I 0 � v 

l"'l� "' ,_., . 

e jeer 

e � 

d�Lx cu 

Q! l1 l '-'.L 'P 

i = Im 3 1 ,( r'hr �) I )i-' l:' ·- , .:;:, >- • 

'P � 
� ., ... '"" � 

se le f volta 
ifference E�e 

grees. 
a Ir::. 

�LT'I:STIGr� JIB. Compute by vector: The angle of lead of current is 
35°. Maximum current is 40 a res. What is the cur
rent value when the voltage is at the 35° noint? 

r·,"7t..,...., :1 � Jl:'(. ,;- ;, � 
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� 
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��· 

•• 
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t�d' l 
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=uESTION Jl9. �hat is the csuee of a ing current? 

A 

�UESTI 

�-ii'1SVVER 

�, c• Tn'l'u'c t: '' ��- � � � cr; t1se of a 

1/.nr. 1iGV e 

an alt,,:;xrmti 
a-n 

will 
c 

ses t; 
gr0�:1 t·gr 

will 
duced it. curren1 

co inua l ly c 
d i will on-

hen the current rises,
6 

rise and t is 
of the emf divided -

ter 
the cur

is 
value 

alone would 
i seen that the ourre g ��ehind 

voltage t t e e ire cycle. 

Compute: The rm:ndmum va 1 ue of the current in an :\ C 
c ircuit containing inductance only is 26 amperes. The 
average value of the voltage is 119 volts. What is 
the Inductive Reactance? 

J/:<?'1 ·l{lo.,..mu·la· • <J t:..;U. -- d. ., 
,,. ..;;. liiii-

I'� 
"-> 

-
• ()37 

..J i-3t, t:Jt : 

'\-;,-1 ,.,... ..;,..,;., 

·,r· l -
...... :...A. 

Eav 

X' ._637 

119 
2.6 X .637 

7.18512 Ohms. Ans. 

;:UESTION ;f21. 'ilhat is inductive reactance? What is always the phase 
angle of current through indu.cti.ve reactance only? 

A:NSWE3. • Inductive reacto! e i osition o�fered to the �· 
�, 

flo'ii:v of altt::rrtati�ng C1.1rrex1t sr.: iildllcta}:lce. It is 
measured , a bas an effect of causing the 
curre behind the volta • a � i rau it con-
... .:: ,.,•._1., ' "'· '111 (�,..,,.,, � "'··og•· -.�'blt>l ·t'il<.e ,!,a.; . ..:.l.� ,:s Lt: O� .y .�.. c:: �.L " L,,,.... .�.101 �� .u. 

ee s le of the current will always be 90° behind 
voltage. This is cause c��.ly voltage neces-

su ry is that re ired to overcome the need ern:f. 
The induced e�f d be greste t curre�t 
we1:< cha:ngi:n2: at the faste rate. J:he current is chan 

most rar:idly \-;hen it is passL· t 
Value re:fore 0·.-he YOlta is t:a t its greatest 

is zero. Since the volta attains its 

is 
a sine wave or c 

the current 

le of a t current would be 
le. The volta is least 

at its lowe::;t rn te. s ct ing 
, i tJ ii? seel! that t happens 

has a maximum value, so t voltage 
d b·s Zt3ro when the current is maximum. Since the 

current reaches its 
at zero at l 0) it is 

lJ tb:� volts 

at 
seen that the current will 
� L � ire o7cle. u u � 

ho •j',.,r-

lag 
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;";UE3TION /fo22. A coil has an i nductance of 10 :r,�illihenries. What 
will be its reactance at a frequency of 500 cycles. 

• 

re: 

• 
. 7( l �� 

i ¢>;, 

,f'! �-... 

),...;: """" 

E'� 

'::. """" 

""'{) '""'' 

i :f � 

reac 

.. "',' 1 

i ,:;:( !) • 1 

� 2 '--" r:;c " •/ --"... 

31.,l't.: '·' 4 Ans .. 

ce • 

7U�STION ffi23. 0hat is the cause of a leading current? 

,, l'"l' 
b', • 

(]· 
'"' 
·� 

i 

<Jiti•;e :t<'3BC ce is t ct·l t1k,1-e 

ill 

3 '1+ 
v 

int, 
• 3iillilarly 

·he volta 
�teeJ1 t a 

c�rreEt i2 als at � 
0 a f !; 

r·o. u,, 
i311sers store 

e11 ·t.J:e 

+ 
1�� 

ris-

lead, 
w 11 flow out 

at 
ci1:1t, 
int. 

en 

.... UESTION ;#:24. What is capacitive reactance? What i s  always the phas 
angle of current through capacitive reactance only? 

:.;;;.UJ":STI 
,, 

.,. " • Capacitive reactance is t o �ition offered to 
the flow an 2lt,;J�:·lluti:ng current to to capacitia:nce 

circuit. It is measured • an alter-
l.l·�:t' "'4r··,,1+ .-.i'l'�"'�r·'t.·.,,·.ce OI1ly· ·t''A '"'t"r-, ... \�.J,., \,;,b. .,,..,.._.tJo.V -----1:"�- ..t..- JQ.,!.. .L I l.tv �r • .r� 

rent will always lead tl� voltage by 90° far reasons 
ined in the snswer to ion • 

� TT1:' n "TTT ('liT 11. o 5 -. U �.JO-t .L ,.)J..'i ,T C.1 • What will be the capacitive reactance of a condenser 
of 0.001 mf at a frequency of 1000 cycles? 

s��;�::t • :?ormula: 

.,ere: ..!.A 

� 

J_ 
,... ''t. " l'' ,, .:., y,J. •.,J. 

ca citlve reacta�ce 
- frequency in cyclase 

C = canaci farads. 
1 n.·�v�·. ·ooo � ,-vv ' 

6.28 X 1¢�¢ X .. $¢X 
l�q n�� r· h "''"' � ns v � It.'""·{.)�.} -...!' J.�J.r,-':) 6 .ti • 

• 
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r'U1i'0 "'I 011r .:"� 9 6 "�- J.;.J>.)J.. i'l! 1:.-v • Three c ondensers of 10, 20, and 40 capacitance 

' 
.1:1 . 6., 

respectively are placed in parallel across a 25 c y(,;le , 

Ac circuit. of 200 vo lts • .  ,·hat is the maximum ourr<3nt 
in the circuit ? What v11ould the current in the circuit 
be is the first and third condensers were hooked in 
series? 

�0 

� .. ,., ... ...... 

c-itar!OB 
t 

T 
� 

r·e: I 

., 

. J.. 

{�, 8 : ... .< 1 
... 

�· 

'""" 

us t"'t 

rs 
""' 
.l 

lus C:5 

d �arallel is 
seoarste conaenee 

etc. 

�. E x: 2.. .4 ; ::.� l'i .[' c 

-� �. � ·114 
1 

i X f •-' 

1.1 z G.2B 25 x .a 
, . 
.L 

• ���ns • 

The r�oipro?al cf . 

sers n1 ser1es o,; qua ls 
d C3 citance f conden

sum of he reciprocals of 
the capacitances 

?' o rrnula e : 

l 
('I 

T 
J. 

I 

I 

1 "'�, >"t '!>'""- '1 '""-...... _ • •  i � - I �e -t";'tj_-"' �-2---.,�� 

:g_; 1. 
= - Xc .,. '\r 

.. 

4' 
·-

;..:g 
�) ....... '-'1::'1. X :!, 

c1 <:3tc • 

.-. X 25 X ., 
::._ __ _ ·� 

T :: .:251•)5 ni:rr;e l"as • .  tlns. 

rs. 

�UESTION #27. How does inductive reactance and ca citive reactance 
vary with changes in frequency? 

:.'27. S inca va an i:.1ducti ve reacts rce in is .. . 

:'3q_ual t times the frequency ti:ncs the inductance 
it is seen that t uative reactance will increa se 
in direct rtion to B!i. increase in freLlUency. The 
value of capacitive reactance in ohms is equal to the 
reciprocal o:f 2pi ti::1es the frequ.ency tit1es the capa
citance, so, it is evident that an increase in fre
quency will decrease the capacitive r9ao nee and 
vice versa, so. capacitive raacts�ce varies inverse 
as the frequency. 

�UESTION #28. What is reactance? Show symbols ana express by an 
equation. 

ANSWER Jf2a.· See ;I sheet. 
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• inu.ed • 

Heactance i total o i.tio:n red to s flo'Ji 
f alt;erTJating cu.rre dm� t() indriotanoe and 

in a circuit. Re a ctance ie 
re latance, this o 

ss of ene se it is to a counter pres· 
sure and is not analo to friction. 3 the in-

tive reactance ,r;roduceD an opposition which is 
ju the reverse of t t produced by capacitive reac

nce they tend to �.J.eutralize eacl,, other. The combin
ed effect is the sl rsic difference between them. 

• �here: 

X :::.: 

)C = re£lcta:nce in u • 
�1 = ind�ctive reactance 
X:c = capacitive reactauce in 

• 
ohms. 

If the result is aitlve, � results effect is 
that of inductance, caus currant to lag. If 

result i s  ne ti·ve the 11fft�ct in t t f C!l;'OCi-
t:"•···ccO .... . -,1' ,...l� ....... .,c 4-n 1oa. d ·H-hou;:r1.. ' he ._,a,_" '""" t "".....:,�..i '--" 4l...L ',., ,J.'\v' .J,.c..; • ...r... v .L.  0.tl1 
result is reactance in ohms, ductive 
reactance, if pas iva prevails. r ca�s itive reac
tance if negative ·nreva ils. 

o�l.· � � 
X = '� � � 1 

(('\, " .  ..p f"'t .::.f;l. .I. v 

��UZSTICN ffo29. 'Nhat is the reactance of a circuit conta�ning 12 ohms 
inductive reactance in st�ries �\lith 15 ohms capacit
ive reactance? 

AITS\VER 

":.UESTI 

Al�S?{1�R 

!;: ,.,g 
t� • ?orrnula: 

�r 

li. 
"" 

y .. 12 - 15 

X � -3 ohms .... ln s • 

This indicates that the result is 3 reactance, 
which 11 roduce an ,,�ffect of capacitance, that is, 

i cause current to lead the voltage. 

7f30. What is the reactance of a 60 cyc le :iC cir cui t con
taining 10 mf as citance in se rie e with 0.6 henry 
inductance? What current \"lould flow in l�he circuit if 
voltage wa s 120 volt s ?  Draw vector diagram and deter
mine the value of current when voltage i s  at the 310° 
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-msTION #35. 'Nhat current flows in an AC circuit if 120 volts is 
applied to u ohms impedance? 

:5:1 

�UESTI 

'':":!'!'""') �.:\ 

• 

..... 

�=' 

rmu.ln: 
c. 

I = -; 

t i tlk.t l. �·;.>;:: I �� 

6 

_ 20 res. Ans. 

//:36. What voltage would be required to force 7 amperes 
through 8 ohms impedance? 

ff3o. Formula: 

m () J.. 

S EJtituti 

. 
" 

. . 

I fj' - ..., --

T� = r:� 

:1! :: 7 ){8 

3 = 56 volts. A:ns . 

"·U7"TinN t!.-37 · ·. '"'>J v 1T • Compute by equation: 'Nhat is the impedance in a ser
ies circuit containing 30 ohms inductive re actance. 
35 ohms ca citive reactance and 16 ohms resistance? 
Draw the circuit. 

�:. �J S ·t:·J El� • Formula: ·; = lf�1t::: plus (Xl -· ) f, 

Substituting: 7 = Vlo2 �,u� (�o - hs)Z �.o . }:: - ..... Jt,j �"" 

z 

,., 
.!J 

�� 

( ""'8 , .. , 
o...)y ..f..J 

- 'l� 56 Dluo - " ""� J:' ...... 

= f28l 

...., ... �0 

:;: 16.76 ohms. Ans. 

Qr'�At ��r �l.·rn t' ...., i- _,., ... � ,.l.,, ¥· ..... � ..... J .. 
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has 60 ohms resistance in series with 0.03 henry in
ductance and 30 m::f capacity. Find impedance and cur
rent. What would be the impedance i::f the :frequency 
were reduced to 25 cycles and the c apacitance left 
out of the circuit? 
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If tl1e frequency were reduced to 
Sild the capacitance l<�ft out t 
the inductive reactance would 

Xl � i f 1 

Xl • G.2B X 25 X .03 
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QUESTION #39. W hat is the relation of the total current through a 
aeries circuit to the current through each part? 

ANSWER #39. The current through each part of a series circuit of 
an alternating current circuit is the same as the 
rent flowing throughout. This is exactly the same as 
in direct current. 

QUESTION #40. What is the relation of the total voltage drop to the 
voltage drops across the various parts of a series 
circuit? 

ANSWER #40. It is remembered that the total voltage in a series 
direct current circuit, is the algebraic sum Gf the 
voltage drops across each part of the circuit. This 
is evident when we consider that the voltage flowing 
in a circuit depends on the opposition offered to the 
flow·of current and to the current flowing. And that 
the current is always im phase with the voltage be
cause there is n� reactance in a direct current cir
cuit. But in an alternating current cir cuit the induc
tive reactance causes the current to lag 90° behind 
the voltage and capacitive reactance causes the cur
rent to lead the voltage by 90° , so a voltage forc
ing a current through reactance� is acting at right 
angles to a voltage forcing a current through resis
tance� so it is seen that these two forces acting at 
right angles to each cannot be added algebraically.But 
if we find their vector sum we have the total voltage 
drop across the circuit, which makes apparent the rule 
The voltage across a series combination equals the 
vector sum of the voltages across the separate parts. 

' QUESTION #41. What is meant by Vector Sum? 

ANSWER #41. The length of the hypotenuse of a right triangle is 
the vector sum of the lengths of the altitude and the 
base. For instance if we wish to find the vector sum 
of a voltage drop across an inductive reactance and 
a voltage drop across a resistance we draw a hori
zontal line to any scale representing the voltage drop 
across the resistance (which is E • IR), then from the 
left end of this horizontal line or at �he intersect
ion of the horizontal and vertical axes of the vector 
diagram we draw a vertical line upwards (upwards for 
indu�tive reactance and downwards for capacitive reac
tance) to the same scale as used to represent the vol
tage drop across the resistance, this time to repres 
the voltage drop across the reactance ( w hich is E:IX 
a perfect rectangle is then completed from the end of 
the IR line and from the end of the IXl line, then a 
diagonal line drawn from the intersection on the base 
line to the opposite corner of the rectangle will re
present the vo.ltage drop across the resistance and the 1 
reactance, or the voltage drop across the impedance 1 (which is E • IZ). The divergence of this IZ line from 
the base line (IR line) will represent the angle of 
the voltage when the current is sero (The IR line re
presenting the phase angle of the current, the current 
always being in phase with the resistance. This shows 1 
that the phase d�fference of a current flowing .through:,} 
reactance and resistance is alway� less than 90°. ./ 
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QUESTION 1/42. The following pieces are hook.ed'in series in an.Ac 
circuit. An inductive retctance, capacitive reactance 
and re s i stance. The voltage drop across the inductive 
reactance is 15 volts, across the capacitive reactance 
35 vo lts and 15 volts across the resistance. What is 
the vect or sum of the voltage drops? 

ANSWER #42. Computing by equation: Since the hypotenuse of a right 
triangle equals the square root of the sum of the squ
ares of the base and the altitude, and, since the res
istance is represented by the base, and the reactance 
by the altitude� the impedance may be found by this 
same equation, or, better we can represent the voltage 
drop across the resistance by the base line and the 
voltage drop across the reactance by the altitude,then 
the hypotenuse will represent the voltage drop across 
the entire circuit: 

E -fEdr2 plus Edx2 

E = fEdrz plus (Edx1 - Edx� 

E = /152 plus (15 - 35)2 

E = /225 plus 400 
2 s. 0 0 

E = I 6'25.00'00 

E = 25 volts. Ana. 

Computing by vector: 

--�----------������------I 

� 

� 

� ,, 
.r...,. 

.� 
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QUESTION #43. How is.the phase difference in a series cirouit com
puted b y  equation when the values of the reactance and 
resistance are known? 

ANSWER #43. Trigonometry tells us that, when the length of the 
adjacent side and the length of the opposite side are 
known and the angle is desired, divide the opposite 
side by the adjacent side and the result will be the 
tangent of the angle, look the tangent up in a table 
of tangents and the desired degree of angle will be 
found. Since the Reactance is represented by the op
posite side and the resistance by the adjacent side 
of a right triangle we need only divide the reactance 
by the resistance to find the phase difference between 
the voltage and the current, since we always represent 
the current as being in phase with the resistance and 

the voltage in phase with the impedance. 

Formulae: 

Where: 

Tan A 
a -X 

=b-R 

a • opposite side of right triangle. 
b = adjacent side of right triangle. 

X =- Reactance. 
R • Resistance. 

If the Capacitive Reactance prevails and the Reactance 
line is drawn downward from the base line� the phase 
difference represents the current as leading the vol
tage by that amount. If the Inductive Reactance pre
vails and the Reactance line is drawn upward from the 
base line, the phase difference represents the current 
as lagging the voltage by that amount, rotation being 
counter clockwise in the vector diagram. 

QUESTION #44. A 60 cycle, AC circuit, consists of the following piec .. 
es: 

ANSWER #44. 

(1) An inductance coil of 9 ohms inductive reactance 
and 8.2 ohms resistance. 

(2) A capacitive reactance of 2.5 ohms. 
(3) A 0.03 henry inductance coil with 0.4 ohms resis

tanC'��. 
(4) A 12 microfarad condenser. 
(5) An inductive reactance of 10 ohms with 40 ohms re-

sistance. 
Find the voltage drop across the condenser if 2.5 amp- 1 
eres is flowing in the circuit. Find the total voltage I 
d.rop across the combination. What is the impedance of 
the circuit?· (Compute for phase difference and for im-

pedance by vector). 

Xl across (3) = 2pi f L 

Xl : 6.28 x 60 x .03 : 11.304 ohms. 

Total Xl : 9 plus 11.304 plus 10 • 30.304 ohms. 
1000000 -

Xc across (4) : 6•28 x 60 x 12 
- 221.66 ohms. 

Total Xc : 2.5 plus 221.66 : 223.66 ohms 

(continued on next sheet) 
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ANSWER #44. Continued. 

Total R = 8.2 plus 0.4 plus 40 

X • Xl - Xc 

X • 30.304 - 223.667 

= 48.6 ohms. 

X= 193.363 ohms (capacitive effect). 
.. ... - - .. - .. 

Voltage drop across condenser (4): 
Ed : IXc 

Ed : 2.5 X 221.16 

Ed = 552.9 volts. Ana. 
- .. - .. - - -

�-...,,_ 

� 
� 
l' 
t 
� 
I 

''�' '' 
<:: 

I 

Computing by vector for impedance and phase difference 

� .. 
..... 
'oCI 
� 

� 

t 
f 

By vector� impedance = 199.4_ohms. Ana. 

Sc.a.?e: !c.,.,::: :{0 ohms. i 

By vector, phase 
difference= 75.8° (current leadins)Ans. 

Total voltage drop across 
the combination: 

E : IZ 

E : 2.5 X 199.4 

E = 498.5 volts. Ans. 



QUESTION #45. When is a series circuit said to be in resonance? 
i 

ANSWER #45. In an alternating current circuit, when the capacitive 
reactance is equal to the inductive reactance, the cir� 
cui t is said to be in resonance. That is, the reactance. 
is zero and a maximum current will flow. An increase l 
in frequency will decrease capacitive reactance and 1 
increase inductive reactance, therefore a circuit whkb 
is resonant ( that is, offers least impedance ) to one 
frequency will offer high impedance to a voltage of 
another frequency. 

( 
, 

�UESTION #46. What impedance does a series circuit offer to the cur-

( 

rent when it is in resonance? 

ANSWER #46. When a series alternating current is in resonance it 
will offer the least impedance to the flow of current. 
That is, it will allow a maximum current to flow. A 
combination of resistance and reactance will offer mo 
opposition to the flow of current than will resistance 
alone, and, since inductive reactance has an opposite 
effect than capacitive reactance, one will neutralize 
the other, so, if the inductive reactance and the caps 
citive reactance balance each other the resulting rea
ctance will be zero and the impedance of the circuit 
will be the resistance. 

· 

QUESTION #47. A series circuit has an inductance of 0.04 henry and a 
resistance of 2.5 ohms. How much capacitance must be 
added to produce resonance at 500 cycles per second? 
After the capacitance has been added to the circuit, 
how much more impedance will the circuit offer to im
pulses of a frequency of 200 cycles per s econd than to 
impulses of 500 cycles per second? 

ANSWER #47. Formula: 

For resonance: 

Therefore: 

Transposing: 

Xl : 2pi f 1 

Xl : 6.28 X 500 X .04 

Xl = 125.6 ohms. 

Xl = Xc 
1000000 

2pi f L : 2pi f c 
1000000 
2pi f c 
2pi f L 

0 = 

1000000 1 
0 = 2pi f C X 

2pi f 1 
1000000 

Multiplying: 
O 

: 

2pi
2 x t2 X L X C 

Moving "C" to left 
side of equation: c = 

1000000 
2pi 2 :;£2-;1 

( Continued on next sheet ) 
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ANSWER #47. Continued. 

Square rooting both 
sides of equation: 

1000 
rc = 2pi x f x VL 

Squaring both sides 
of equation: 

Substituting: 

( 1000 ) 2 
c = ( ) 

(2pi X f X YL ) 

C - ( 1000 ) 2 
- f ) 

6.28 X 500 X � ) 
1 

( � 
c : ( i00� )2 

ci.!i x B¢0 x 2) 
3.14 • ) 

c = ( )2 

c • (1.5921)2 

c = 2.53478241 microfarads.Ans 

The circuit would be resonant if this amount of capaci 
tance were added to the circuit. Since the circuit is 
resonant, the capacitive reactance equals the induotiv 
reactance. Therefore the resulting reactance i s  zero 
and the impedance of the circuit is equal to the resis 
tance: 2.5 ohms. 

At a frequency of 200 cycles: 

Xl : 6.28 X 200 X e04 

Xl • 50.24 ohms. 
- - - - - - -

625 
lcJclrflcJr/J¢ 

Xc : ¢.i� X i¢¢ X 2.53 
1.57 

Xc • 313.49 ohms. 

X • Xl - Xc 

X • 50.24 - 313.49 

X •-263.25 ohms 

z = VRZ plus x2 

z = r2.s2 plus 263.252 

625 
= 1.99 

z : V6.25 plus 69300.5625 
( Continued on next s�A�l 
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ANSWER #47. Continued. 

2" t) 3. 2 6 1 
z = Vo 93 06.81 25 oo 

4 
46=2 93 :2 76 

523:----r; 06 
: 15 69 

5262: 1 37 81 : 1 05 24 52646; 32 57 25 . 31 58 76 . 526521: 98 49 00 
52 65 21 . . 45 83 79 

Impedance at 200 cycles: 
Impedance at 500 cycles: 

263.261 ohms 
2.5 ohms 

260.761 ohms 

Therefore, amount of impedance added by changing freq
ency to 200 cycles is 260.761 ohms. Ana. 

�UESTION #48. What is the relation of the total current through e 

parallel AC circuit to the currents through ita branch• 
es? What is the voltage relation? 

AllSWER #48. In a parallel alternating current circuit, the total 
currant is the vector sum of the current through each 
of the branches. The voltage across a parallel combine� 
tion is the aa!De as the voltage across each branch of 1 

the combination·� just as in a direct current circuit. I 
To compute the total current in a parallel circuit, i 
when only the values of resistance and reactance are I 
known, assume a voltage, divide the voltage by the 
impedance of each branch by the impedance of each sep
arate branch. This will give the assumed current for 
that branch. Plot these resultant currents on a vector 
diagram according to their phase angle. For instance; 
if one branch of the parallel circuit contains induc
tance only (resistance negligible) the assumed current 
would be plotted as l agging the voltage by goo and, if 
another branch of the circuit conta ined pure capacit
ance, the assumed current would be plotted as leading 
the voltage by goo, and� if a third branch contatned 
resistance only the assumed current for that branch 
would be plotted on the base line which represents the 
phase angle of the voltage{ that is, the resistance is 
such that the current flow ng through it is always in 
phase with the voltage. If these linea are drawn to 
scale� rectangles completed, and resultant diagonals 
drawn the result will give the value of assumed curren 
flowing through the combination, and the amount of di v 
ergence of this current line from the base, or voltage 
line will give the phase difference. If below the line·· 
lagging and if above the line leading. 
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QUESTION #49. How is the impedance of a parallel AC circuit compute� 

ANSWER #49. The General Law for Alternating current circuits state• 
that the current flowing in an alternating current eir· 
cuit equals the quotient of the voltage divided by the 
impedance, therefore, the impedance is equal to the 
voltage across a parallel combination divided by the 
current through the combination. If the voltage is not 
known, the best rule is to assume a voltage. The im
pedances of each branch is found separately by method 
explained under series circuits, at the same time find .. 
ing the phase angle of the current through each parti-
cular branch. Then the assumed voltage is divided, in I 
each case by the impedance of that particular branch, 'I 
and these values are plotted to scale on a vector dia- 1 
gram, with the proper phase angle for each particular � 
branch. After the rectangles are completed, the result 
ant diagonal will measure to scale the value of the 
current flowing through the combination. Then it is 
only necessar,y to divide the assumed voltage by the 
value of current found to find the impedance of the 
combination ( It is well to remmember to use the same 
assumed voltage throughout the problem) . 

�UESTION 1/:50. A capacitive reactance of a parallel AC circuit is 6 
ohms and a resistance is 4 ohms. What is the impedance 
of the circuit? 

ANSWER #50. Assuming a voltage of 12 volts: 
E _ 12 • 2 e Ic : -- - -- amp res. 
Xc 6 

Ir ::! 
R 

= 1! = 3 amperes. 
4 

The current through the capacitive reactance is at a 
90° angle to the current through the resistance. Plot
ting by vector for the resultant current: 

f 
'1j 

.. 

� 

��· (Oa-:1"(\ 
v-"· 

'5<:a.1e: 
/(;,m � -iamp. 

rrr : :3 &m.ps. £ 

( Continued on next sheet ) . 
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ANSWER #50. Continued. 

Checking by equation: 

Since the current through Xc is acting at right angles 
to the current through R, the resultant current can be 
found by triangle formula: 

c2 • a2 plus b2 

Therefore: I2 • Ic2 plus Ir2 

and I = Yrc2 plus Ir2 

Substituting: I • V22 plus 32 

3.605 
I = Vl3.oooooo 
- - - - - - - -

For impedance: 
E 

z --
- I 

12 
z = 3":6 

z = 3.33 ohms. Ana. 

QUESTION #51. An inductive reactance of 9 ohms with 3 ohms resistano4 
is placed in parallel with a 7 ohms resistor. What is 
the current through the circuit if the voltage drop 
across the circuit is 12o volts, 60 cycles, AC? What 
is the phase relation of the current and voltage? 

ANSWER #51. Computing by equation for impedance of first branch: 

zl = VR12 plus Xll2 

z1 = V92 plus 32 

z1 • Val plus 9 
9. 4 8 

z1 = V9o.oo'oo 

Zl :: 9.48 ohms. 
- - - - -

Angle of lag thru 
first branch: 

Xl Tan 9 • R 

Tan 9 = * = 3.0000 

a = 71.5667 o lag 

Since the second branch contains resistance only, the 
impedance is equal to the resistance. 

z
2 : 7 ohms. Current in phase with voltage. 

We are given a voltage of 120 volts. but it simplifies 
calculation if we assume a convenient voltage: 

Assuming voltage of 9.48 x 7 volts: 

I = · .!.. • 9.48 x 7 • 7 amperes. 1 Z1 9.48 
(continued on next sheetl 
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ANSWER #51. Continued. 
E 9�48 x 7 

= 9.48 ampe res. !2 --. - z2 
-
- - - -

Plotting by vector for resultant current : 

IzL• 1. 'f'S' amPs. E 

&'1'1.>"1<1..?. Sc.a?e; 

�""/3 
·�y 7'?-os. 

Computing for impedance: 

2.37 
! _ 1·�� X 7 :: 

z : I - t .1/:/J: 
3.36 

/em= I arnf>· 

16.59 : 4.937 ohms. 
3.36 

Resultant current if vo lta ge drop across circuit is 120V 

I =! = 

I � = 24.3 smEeres. Ana . 
4.937 

Phase relation of the current and voltage through the 
combination: 

The current is lagging the voltage bl 29.5° Ana. 

QUESTION #52. A parallel combination consisting of three branches. 
A, B, and c. Branch A consists of a n  inductive reactan 
ce of 40 ohms with 30 ohms resistance. Branch B has 70 
ohms resistance. Branch C contains a capacitive reac
tance of 30 ohms and a resistance of 20 ohms. 

(a ) What current flows thru the circuit if the com• 
bination is placed across a 220 volt, 60 cycle, 
AC circuit? 

(b) What is the phase relation between the voltage 
and current? 

(c} What impedance does the circuit offer to the 
current'! 

Draw the circuit. 

(Answer on next sheet) 
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ANSWER #52. Continued. .\",_ q,_ = 'fO ...ro-

I -\"c<- :oll30--4. 

fi'«.. � 30--4--

�----�--------�22oV�-----------------

Za = Via z--�1�s xia--z 

v 2 2 Za : 30 plus 40 

Za = V900 plus 1600 
5 0 

Za = V2500 

Za = 50 ohms. 

Tan Sa = Xla 
Ra 
40 Tan Sa = 30 

Tan 68 :: 1.3333 

98 = 53.1333° lagging 

- - - - - � - - - - - - - - - - - � - - - - - -
Zb : Rb : 70 ohms. eb: 0°, or "in phase" 

- - - - - - - - - - - - - - - - - - - - - - - -

Z0 = VR02 plus Xc02 Xca Tan So = -
Rc 

Zc • V2o2 plus 302 30 Tan S0 = 20 
za = v 4oo pius 9oo 

Tan Sa • 1.5000 3 6. 0 5 5 
Za = V13'00.00'00'00 Sa • 56.3167° 

Za = 36.055 ohms. 
- - - - � - - � � � � - - - � - - - � - - - - -

E 220 _ Ia : - - - - 4.4 amperes. 
Za- 50 

Ib :: ! 
Zb 

_ E = � :: 3.1428 amperes. 
- ii 7o 

I0 = ! = .._2...,20...._ __ 

Za 36.055 
= 6.1017 amperes. 

- - - - - - - - - � � � - - -

I is equal to the vector Sum of I8, Ib• and I0 

(Cont�nued on next sheet) 
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ANSWER #52. Continued. Plotting by vector for resultant curran�,� 

QUESTION #53. 

ANSWER #53. 

�� 
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S<.a.7e: f,=� ta.-mp. 

/ £ 

/ 
/ 

/ 

/' 

(a) When combination is placed across a 220 volt, 60 
cycle AC circuit, the cu rre nt flowing thru the 
circuit is 9.35 amEeres. Ans. 

(b) The phase relation of the voltage and current is: 
The current leads the voltage bz 9.5° Ans. 

1 
(c) The impedance offered to the current bz the circui.t:l 

Z : ! = � : 23.52 ohms. Ana. 
I 9.35 

A series parallel combinatipn consisting of a series 
branch A which has 10 ohms res istanc e and 4 ohms in
ductive reactance. Parallel combination made up with 
two branches B and c. Branch B has 8 ohms inductive 
reactance and 6 ohms resistance. Branch C h as a resis
tance of 5 ohms and 7 ohms capacitive reactance. The 
voltage drop across the circuit is 220 volts. Draw the 
circuit. Find: 

(a) Impedance of the combination. 
(b) Current through the combination. 
(c} Phase relation between voltage and current. 
(d) Current thru branches A, B, and c. 
(e) Voltage drop across series branch; parallel. 
(f) Current thru branch B and c. 

(See next sheet for diagram of circuit). 
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ANSWER #53. Continued• 

I 

I 

(B) 

x ••• ,p: (c) 

220-V. 

zb = VRb 2 plus Xl� 2 Tan eb • Xlb 
Rb 

zb = v6� plus a2 8 Tan eb = 6 
zb = Vz6 plus 64 

Tan eb : 1.3333 1 o. 
Zb : vrrnr; eb = 53.1333° lagging. 
zb = 10 ohms. 

- - - - - - -� � - - - - - - - - -- - - - - - - Xa z - VR 2 plus Xc 2 Tan eo = __£ c - o c R 0 
Zc = Vs2 plus 72 7 Tan 90 : 5 
Zc = V26 plus 49 

Tan ec :: 1.4000 a. 6 0 2 
z0 = V74.00'oo•oo 

ec : 54.4667° leading. 
Z 0_:_8!20� 2h!B� � _ _ _ _ _ _ _ _ _ _ _ _ _  � � � � 
Although any voltage can be assumed, it is more conven 
ient to assume a product of the two impedances: 10 x 
8.602: 

E 
Ib :: Zb : 

E 
I --• 

c - Zc 

l2 x 8.602 = 8.6�� amperes. ij, 

10 x �J�¢g • 10 amperes. 
�1¢ t 

- - � - - - - - - - - - � � - � -
The current through the parallel branch is the vector 
sum of the current through each branch. 

� - - - - - - - - - - - � - - - - � - � - - - - - -
(See next s heet for vector diagram). 
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ANSWER #53. Continued. 
Plotting for resultant current by vector: 

., .<yv 
,o 

�" 
.,� 

� 
- -· 

..>
� 

'',p ... 
�� � 

\ \ \ \ \ \ \ \ 
\ \ \ 

/ / 
I 

\ 

/ 

\ \ \ 

/ 
/ 

/ 

/ 

\ \ \ 

/ 
/ / 

' 
\ 

/ 
I 

\ \ \ \ 

/ / 

\ 

/ 

\ 
\ 

\ \ 
\ \ \ 

/ E 

Sca.le: I c'17t: I Cl.171p. / 

/ / 
I / I I I I I 

/ I I 
4.301 

Zbc = 

E i� X �·¢�! :: - = 
I be Y:t. -� 

t."t({JFP 
.554 

- - - - - - - - - - -
Za = VRa

2 plus Xla 2 

Za = ViQ2 plus 42 

Za = V100 plus 16 
1 o. 7 7 

Za = Vll6.0000 

Za = 10.77 ohms. 

7.761 ohms. ebc = 

- - - - - - - - -

Tan ea 

Tan 9a 

Xla .. = 
Ra 

4 
=m 

Tan 9a = .4000 

6,4° 
leading. 

- - -

Sa = 21.8° lagging 

- - - � - - - - - - - - - - - - - - - - - - - - -
We have now resolved the series parallel circuit down 
to a simple series circuit, with two impedances in 
series. AC laws tell us that the impedance of a aerie 
circuit is the vector sum of the separate impedances. 

- - - - - - - - - - - - - - - - - - - - - - -
(See next sheet for vector diagram). 
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ANSWER #53. Continued. 

Plotting by vector for total impedance: 

', 
Se-ale: /t:.m = lj ohms. 

, E ' . ' , 

' ,, 

-----

' , 

-----

(a) Impedance of combination: 18 ohms Ans. 

E - 220 
(b) Current thru combination: I • z-- - -ya 

I : 12.222 amps. Ans. 

(c) Phase relation: Current lags voltage by 10• Ans, 

(d) Current thru A: The current throughout a series 
circuit is the same thru each part. 12.222 amps .Ans. 

Current thru B: Ib = �:b 
: 94ig54 : 9.4854 am 

Wd 
Current thru C· I = � : 

94•854 = 11.015 
• c Zc 8.602 

(e) Voltage drop in series branch: Ed8 = IZa 

Ed8 :: 12.222 

Eda : 131.63 volts 

Voltage drop in Parallel: Edbc • IZbc 

Edbc : 12.222 X 7.761 

Edbc • 94.854 volts Ans 

(f) Current through the parallel combination is the 
same as the current through the whole combination 
being the vector sum of the currents in each branch 
of the parallel circuit. therefore. Iba : 12.222 
- � - - � - - - � - - - - � � - - - - -
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�UESTION #54. When is a parallel A.C. circuit said to be in resonance? 

AI�SWER J!.::-4 I ,r,J • ,, 
COlllpOrJe:tlt t 

ance. 

cmrre:n.t equals the lea ding 
t; is said to reson-

".UESTION ff55. cVhst impedance does it offer to the current when it is 
in resonance? 

A!�lSV(�R 5. \4Jl:en a l circuit is 
ITlflXiffillffi to 
& �'lV"l volta tt1e c 

resonance it offers a 
(""\ .fl' _,_,_ 
1'> 

J. 

, thera:rore. 
imum. 

�UESTION #56. A parallel circuit consists of the following pieces: A 
resistance of 50 ohms and an inductive reactance of 30 
ohms in parallel with a resistance o f  25 ohms and a ca

pacitive reactance which is unknown. ':Vhat value must the 
capacitive reactance have at this frequency in order to 
produce resonance in the parallel circuit? 

AlJSVfi!Lt §56. 

(b} If the 25 ohms resistance is left out of the capa
citive branch, what value must the capacitive reactance 
have if the current through the combination is to be 
minimum when 1000 volts are applied? 

.. ohm resistor inductive branch • 
''I"� 

l�� ive reactance. 
Hs = resi or in ca 
X = capacitive reactance. 
�l "" dance of il'du.ctive 
:� ::: ·"' da nc:e 
I 1 = ,:.mrrent 
I 2 � Cl:i 
i. 
'\; Jt.�j -- ' -

!1f� 
" 

"" - }} l.l1S 

l_J,J,.. '/tJV.;.;, :pl1lt3 3{J� 

�l 

•'l "\ .;_J �� V'":3'4'00 

�1 � 5B.3l 

�? -r "'� 

-�- ..L = 
. �: 

"' 
..:.. �¥ 

5 
58. 

.t...h �- 8.575 s 

g ,. 
"'r["; 
�-:«--A -
,._,. .L 

• 

(a S''>l'>•·1�Pd ,..,_ "-.t.,.:._\J.V 

• 

'Tl(> l 

it i ve branch .. 

bra .. 

brsrJC�i 
1,:ra:nch. 
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i • 8.575 X 30 -
.31 

" ,·�· 4.4,115 s • 
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'"' .. _ �; l .<� .
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257.25 
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Q �' 
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I #57. 

{t 
:0. 
:r ! • 

�xplain b rie f l y  resonance 

ri:l 

�' L 
l w 

This t..·�1.1't� is t:,:a 
�: i-r-�tti t i 
c !J11fl8 s c c i 1 !:ll::"d :�· t of 
;.c.ea·n.·s ��.e \1'3I'in 
lS 
2(3 

�:;·riee rallel circuits. 

-u�STION #58. What ie meant by power factor? Where obtained? 

��· 

�:UESTI 01� 

�':�f) 8. 

a 

�j� pl_.Jar�1 or 
c.� it i. z:� 

�l�\I1tir.,licc1 
lC! ""'· ....._ 

i� 
·� 
" 

voJtage 
are se rt r i b�i _ 

re��r� � to t cr at such volta 
is positive d �e eras. It 

that t always 
t ta:nt�n1.eouE1 instantaneot" 

"V'"''tf�c)'e Tf + <''1l"r' ... A""i"�· 1. vo1t"'O'A +he \.�· ..a.. � c ..., � ' "' · · """ - ..L '""'"'"" v ..L. 1 a c "-' t ·�� 

v lta ge and m:crrent ,:; to negative at 
t ;:3ame insta:nt. therefore, i::� al wa s ive. 
since like i a positive duct. if 
��rre nDd volt2?B sre t phase, the current will 

for an instant, t 
that instant, which 

returned to 

tive with respect to the volt 
ir product will be negative at 

icates that part t power is 
gen.erator. rcwer an:; circuit 

r cox1e·un1ed o·v·3 :rc ·rest ·r::,Ch3. 
ps rt of 
the 

;1e 
t 
-:>r! 

t� _e r�s 

"\?"""'; ..,.., l_iti .t - ,� r 

�r = cos e 

1? : �I ·�OS 9 

tll�r�r:�d to 'f� 
a • 

necessary 
sa wi 

o\��t� r 

vel tage, 

9. Explain briefly reactive or wattless component of current 

9. 

as 

cor1su.1ned 
t "" 

" 

t wattlese _ 

t reaetive 
this compon-

it requires �o power to force the 
thru the circuit can rstccd if 

power taken thi c is used 
c to set _ 

lrs to 'JlirreiJ.t bacl:r ·to 
ernf rev�e rse s. 
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_,..UESTION #60. Row does the phase angle affect the power in an A.a. 
circuit? 

• The phase a f lag or lead t determines 
t�he power eommmed .. �rhe mon� reactance in circuit 

e greater will the phase he, a:nd the greater t 
s t as will t wer be. This is evident when 
<.n.le considers that the t oduct 
v lta t B the s cos of the a le. 
3'rom a t a ble e:f cosines, it oa:u l)e seen that the 
angle is 0° the cosine will be unity and thus the power 
will be maximum, while as the.angle increases the co sine 
decr eases , t s the power decreases. 

-uESTION f/:61. An AC circuit is ope ra ted at 85% power factor. What is 
the re lat i on between the voltage and the current? 

AnSW'i:R 1. Power :fact:.or 
a circuit 

r 
.J 

eos 

cos e =-

eos �;} ... 

expressed in percent, as the power 
is out of phase, is always 

tel urrent, or t pro 

ide 100. 

i.?e voltage., To change, 
k to a decirool, the 

power factor in � 

cs 9 ::: .. 85 

� = 31.7833° Ans. 

Therefcre, t.he curre:1t ei 
31. �'7833° 

leads or lags voltage 

\,UESTION //=62. There are 9 amperes flowing in an AC circuit under a 
�ressure of 220 volts. If the current is leading the 
voltage by 35°, what would be the power consumed in the 
circuit? 

ANSWER 2. Formula: p :;; neuse 

e;;:·s 35°= . 9 

f : 220 X 9 X .819 

E' = 1r;21. watts. Ans. 

�UESTION if63. 'Nhat is the resultant power in a circuit if the current 
leads or lags the voltage by 90°? 

A!iSW1�R #63. If the current leads or lags t voltage 90°, it in-
di.cates t t t: irouit contains pure capacity r pu.re 
inductance. with ibl:9 resista::lce. hus there is :no 

rllase with the voltage, , s the o111y 
r nsed or consum.eci is t t '.lsed tc overcome resistanc 

r is zero. 
Formula: p = ec. .. cos 0 : "' 

= t� \ I X 0 = o .. "·,: s. 
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QUESTION #64. A 0.15 henry inductance coil with 4 ohms resistance is 
placed on a 60 cycle. 110 volt, AC circuit. What is the 
power factor? What power is consumed by the coil? 

A!�SYf1!R • Formula: Xl : ifL 

: 6.28 X bO X 0,15 

Kl = 5b.52 ohms. 
- - - - - -

Z = lfR<:: plus Xl::; 

� = V42 nlu� 5� 5�2 J•' .. , lA.Q 't, v. ....., 

c• ,..; = V321o.51o4 

:� = 56,66 • 

I 

T .., 

e 

Tan. 9 

e 

OS & 

--
�{.. 1' , t1 

.!! = � 
'7 l.J 56,66 

:::: 1.9414 amps. 

-· 

Ill! 

'"""* •""'- ...., -

Xl 56.52 
- ::: 

\1 4 "' 

.13 

: 85.958° lag. 

:: .,C'7063 

?ower factor - .o X ""' 7.063% .Ans. 

F : l{:T c 

-n = 1 ·x L.9414 x � 63 

• 15.0833 watts. Ans. 


