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SECTION 1 Simple Circults 0561565813 12GEN

0
./What do we mean by simple electrical circuit?
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Series Circu:

the electrical circuits that have
a single path for the current to flow =
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< ~1> Number of resistors with the same value

$=,7 the equivalent resistance Is greater than
the largest individual resistance
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SECTION 1 Simple Circulits 0561565813 12GEN

.( Ammeters ) are always wired in series to the circuit.

« Since the current in a series circuit is the same all the way,
the current you measure with the ammeter is also
the current flowing through the resistor.

e | f the ammeter was wired in parallel,
part of the current would branch off into the ammeter,
part into the resistor, You will have a wrong reading.

» Since the ammeter is in series in the circuit you need to make sure
that it has the lowest resistance possible.

(Voltmeters) are always wired in parallel to the circuit.

- A voltmeter measures the voltage across a circuit element

. | t must be connected in parallel with the element

. The voltmeter should have a very high resistance

why 1s series connection used ?
¢ i e Juwgidl al Wi
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series circuit.

It connects two resistance A and B in series

(CURRENT

the resistance Of this group will be The current through a series circuit is equal to
the potential difference across the power source

divided by the equivalent resistance.

(A) Less than the total of the two resistances

(B) greater than resistance resistance A AV
source

| =

(C) Less than resistance resistance b R

(D) It is not possible to specify

Al12 Q,6a 15 0, and a 5 (2 resistor are connected :—@5
in a series circuit with a 75 V battery. What is the
equivalent resistance of the circuit? What is,the . wigle @ileya 50 5 15 0512 O alagha ot

current in the circuit? fasilall a3pllall daglaall slada ls .75 V lal mandl 35p dglly 2a

P iglsadll il @ slall slgll dsa L

Calculate the potential differences across
three resistors

2811 slaglaall 3o smanll 359 od agaal
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In the following figure. Current resulting battery..
A) It=2 Is o g gLl sz a3l Ll Jylaall J&adl o

Rq

B)IT=ZIL S 53 ;
C)Ir=Is=1 Is

D) It is not possible to specify 1 I,

B
Fan

+
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A 9 V battery is in a circuit with three resistors . .lglas 4%, @lall Gl iglad isln o 9 Vigslhy slmg S
connected in series. f@

a. If the resistance of one of the resistors increases, how

will the equivalent resistance change? . Aipleall Baglaall sesia sosls alaglpall @ amal daglaa symly Linl

EF EEF R A F B R R BB RE S AR B R PR P A R R AR R PR F RRF RRF R R DR REE REF R R E R R RRF R R R R R R RN F R R R AR R R

b. What will happen to the current? B L

N li:t.-l;géi-ghai‘u -ln--ﬂ-ﬂ*-i___i;-%-ﬂ-.*-lg,_qi.l'al_\_)-i-q-l;-i_,-m_--ﬁ-@-m‘qﬁﬂig-_g-ﬁ!a ) -'g&_-%-&ﬁnl@_-Mniﬁﬁ'-ai'ie’:‘-q’k-ﬂ EEE REF RRE RS DR RER RRF RRE R R RER RR R REF

c. Will there be any change in the battery voltage?
Tl mas @b s @l kg Ja
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Three 22 2 resistors are connected in series across Qlill @l sylemg 22 ) (a3a J& Bagd sylagloa 4%

a 125 V generator. What is the equivalent resistance
of the circuit?

What is the current in the circuit?

125V saa 351 dgdlysalll B3lhll yama ga
i lall R3pllall Zaglpall o la

il @ slall slll dagd gl g3

A string of lights has ten identical bulbs with equal ilflaga aoslema Bpad @2 @oiag aeslemall o sl
resistances connected in series. When the string of lgsll @le &l gag Ayglusa Raglaa <l

lights is connected to a 117 V outlet, the current "~
through the bulbs is 0.06 A. What is the resistance V @ilppad smmay gylomallclla Jpmgs o3y ladga

? 0.06 A iglall s slall Ll i
*
OoT eacn bu A >3 G plall O
L
.{LL..-A Ja Raglaa sluia la
- ;
- RERF R R F R R R F R R R R PR EF R F R DR F PR R R R E REE PR R R R R R E R R R R R PR R RE R R R R PR F R R PR R R PR R R R R R AR R R R AR R AR R R R RR R R R R F R R PR AR FRRF R F R R R RR R R R PR R R AR R R F R AR R AR PR R F R A e R R F R A R R e R AR
S
I R N N N N N N N e R R N N N N N R Y N R N

T
REFRERE R R -l.‘i_—*;l'girw]g- BEF RRR BR A RE R R R R RR R RR R R RR R R R R R R REF RR R R PR R pR R R R R R R R R R AR R R R AR

RESISTORS IN SERIES CIRCUITS

What happens to voltage across a resistor ina

series circuit ? ¢ Agilygalll Epilamll Jalm smanll 3yal ag linls

(A) Vr =V2

(B) Vr = Vi SN AN ——
(C) Vr = V1 + V2 = -

(D) It is not possible to specify — hF




( Voltage dividers)
produces a source of potential

I B difference that is less " A
voltage divider “epan the potential difference =0

across the battery

!
D
N

Two resistors, 47 (2 and 82 (2,
are connected in series across a 45 V battery.

a. What is the current in the circuit? 40 Vial saall 30 &yslky Ji o @Il @l glilamga B2 Q. 947 Q. gliaglsa
Paglall @ slall @ilysalll sLall 5lapa Lo

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

b. What is the potential differenee across each resistor?

fiaglaa J& sod manll 3y9 la

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

BEPEES SR EER SEPEER SRR EE R REEEEE AR REER RAF RS SRR G AR SRR SR AEE SEP SRR SRR EFR RF A A RE P AR R SE PR SRR EER SEA SRR EEE SEP RS SBB AR SEP AR E HFFEE R HA B AER AR RER SRR AR SRR EEE SRR AR REPERE BRREPR RE R R

I R R I T T R R I I T P R I TR T I e

!

B AEE EEHAEE S EER SRR SRR SEF AR A EH R A RH GEBEEE EFEEE SRR SRR AEA EEFEEE SRFERH RS GEA AR RS A RS G AR RS EE R A A HEE S EEH AR R SRR R SRR SRR EE SR AR R SRR ER S AR SRR AR SRR ER R EE R ER A
EEPEEP SRBEEE SEP RS EEAAFR HFBE AR SRR EEE HAFAES SREGEE RS SR ERE SEP N R BERERR SFF AR PR AR RABERE PR AR REP SRE AR SRR R R PR EF R RF A SRR AR RAF SRS SR AER SRR SRR AEE SRR SRR SRR ERR RN PR AR REREEE R

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

c. If you replace the 47 2 resistor with @39 0 resistor, will the current increase,
decrease, or remain the same?

?oat Lol Jlgin gl il Ll syigu Ju339 Q. iaglans47 Q dagliall slsmgal li]

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

d. What is the new potential difference across the 82 (2 resistor?
$82Z ) daglpall st mgmall mandl $99 la
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The circuit shown in Example 1 is producing these symptoms:

the ammeter reads 0

Al

AV1 reads O V, and AV2 reads 45 V. What has happened?
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The circuit in Example Problem 1 has unequal resistors. Explain why the resistor
with the lower resistance will operate at adower temperature.

vl
£yy

IEXRZERNERENEEEELEEREEREEREENEENEENEE RN EENREE RN NN

REFRERF B PR RERF PR PR F AR RR R PR R R F PR R AR R R

REFRER R DR PR RERF R R PR BRF R PR R R F RR R R R R

REFRRF R PR RERF PR PR F A EF RRFRRF IR R R PR R AR R

s Fnd F b FadFnR R F DR F PR F R F R PR A PR R R PR R

PR DR R R R DR R R PR RRF PR R PR RRF R R

PR F R DR R PR AR DR R PR AR PR PR PR R R B R

I EXEEENENNNENEEEEE NN RN NN RN NN NN NN NN

(EE N ERLNEEENEN]

REF R EF R RN

U I

REF R EF R RN

IR RN LN NN NN

LI B N

REEF BE R R E

REF REF AR R

 EENEREESEERENEEREREESERNER " & LX) llllllfli_l,.lil!- (RN E RN LN ERN LX)

BREF R R RR R BRSPS AR R PR R R AR DR R AR R PR F PR R AR R R R

PEF REEFRER PR F PR RRF R R RRR AR R R F R R AR R AR AR R AR

- "

REF R E R R PR AR R R R R R AR l.-..!_’-lpi‘l-‘d L

PR R F R BB AR PR R F PR F PR F AR F R PR A R AR E DR R

PR BREF R RR R REF RR R R PR R R PR R R R R R R R PR PR R R RS

BEF BRRF R F R R R PR R R AR R R PR PR RER R R PR R R R R PR

REF REF R RRR R R R R F AR R RA R R R R F AR AR F AR F AR F R F R DR F AR

IR XN RN RN

LN N

PR REEF REE

REFREEF R

R REF B

EEF R PR

REF R PR

IR RN LN NEN ]

[ EENEEEEENEENEENENNEEREENEEREENES NN RENNLEL]

IR RN RN N NN RN ENENNEENEREN L ENRENENEN YY)

BEF R R RERF RR R PR R R R R R PR PR R PR PR R RS

[ EE N EENERENERENENNERNRELENNENRNNERENERENELENENNENNEDN)

IR RN RN E NN

[ EE NN NN R NN NN

(E NN EENENNERENN]

BEE REF AR R R R RS

BEE RRF AR R R RN

BEE REF AR R R R RS

riF ndE R R aw

REF RERF PR R FR R R PR R AR R R F R R PR R e R R R R F e F R AR

REF RERF PR R R E AR RRF PR AR R R R R

REF RERF AR RRF R R REF AR R REF R R F

.\'-.I,.r

YN



Suppose the circuit shown in Example Problem 1 has these values: R1 = 255 (,
R2 = 290 2, and AV1 = 17 V. No other information is available.

a. What is the current in the circuit?
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: at is the potential 'difference across the battery?
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@) c. What is the total power used in the cireuit, and what is the power used in
each resistor?

REFRFF DR AR F RRF DR R R F PR REF AR R REF R AR F R DR F AR R R FREF R F R R R RERF R RRF PR F R R R R R F R R F AR R R R R F R AR E R R R PR F REF PR E R RRE R PR FREF DR F DR REF R E R F PR R R AR R AR R R AR AR AR R R
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d. Does the sum of the power used in each resistor in the circuit equal the total

power used in the crsiiNTSihmmed Mossad
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A series circuit is made up of a 12 V battery and three resistors. The
potential difference across one resistor is 1.2 V, and the potential difference across
another resistor is 3.3 V. What is the voltage across the ‘third resistor?
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A 9.0 V battery and two resistors, 390 €2 and 470 (2, are connected as
a voltage divider. What is the potential 'difference across the 470 £ resistor?
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A 22 () resistor and a 33 () resistor are connected in series and are connected 1o a

120 V power source.
a. What is the equivalent resistance of the circuit?

Three resistors of 3.3 k2, 4.7 k2, ahd 3.9 k(2 are connected in series across a

12 V battery.
a. What is the equivalent resistance?
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c. Find the total potential difference across the three resistors.
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