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Parallel Circuit

R1 =60 Ri=40 \
AO—VVV NV \
T Ry=8Q
Rea R2=80 Ra=40
l Re= 60
B
O W\’ < Series
Re =40 Rr=80 Circuit

‘esistive value of 12Q is now in parallel with R4 and can be calculated as

R - Ro xR, +R;) _ 6x(4+8)

3 =40
REJrRAJFR7 6+4+8

RA -
R;=6Q R:=4Q Rz:=10Q Series

< Circuit

A

Rea =100

Ry = =

R:=40Q Rr =80 \
Paralle| Circuit

Ry x(Rg+Ryy) — 6x(10+2) —4
6+10+2

£ Q
R9 +R8 + Rm

R:=60Q RE4Q  gsaries
i

'\\C ircuit

RD

/
Parallel Circuit

This resistivevalue of 8Q is now in parallel with R, from which we can
calculated Rp as:
Ryx (R, +Ry) _ 8x(4+4) _

R, = = =4Q
Ry £ R Ry 8+4+4

RE,: 100

Parallel Circuit

Ry =6Q Rz =40 7
AO y
/ RC
Rea Rs=40
B ?
o < Series
Re=4Q Circuit

s resistive value of 8Q is now in parallel with R4 and can be calculated
1s shown.

R - RaxRg+Ry) 8x(4+4)

=40
& R,*R; #R, 8+4+4
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Kirchhoff’s Second Rule

Kirchhoff's second rule (the loop rule) applies to potential differences. The loop rule is stated in terms of potential V rather than
potential energy, but the two are related since U = gV. In a closed loop, whatever energy is supplied by a voltage source, the energy
must be transferred into other forms by the devices in the loop, since there are nofther ways in which energy can be transferred into
or out of the circuit. Kirchhoff’s loop rule states that the algebraic sum of potenﬂﬂ:diﬁémnces. including voltage supplied by the
voltage sources and resistive elements, in any loop must be equal to zero. Forexample, consider a simple loop with no junctions, as in
Figure 10.21.

10.0 ) ol S Jisadl s
lal)

120V

ure 10.30 This circult consists of three resistors and two
batteries connected in series. Note that the batteries are
connected with opposite polarities.

alyzed using Kirchhoff's rules. There is only one loop and no nodes. Choose the direction of current
lis e ple, we will use the clockwise direction from point a to point b. Consider Loop abcda and use Figure
#o, write the loop equation. Note that according to Figure 10.23, battery V| will be added and battery V, will be

Loopabeda : —IR; — V) — IR, + V; — IRy = 0.

Simplify the equations by placing the unknowns on one side of the equations. Use the values given in the figure.

I(Rl +R2+R3)= Vz‘_vl.

e 24 V=12V _
o= Ri+Ry+Ri 100 Q+300 Q+100Q 020 A.
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Strategy

This circuit is sufficiently complex that the currents cannot be found using Ohm's law and the series-parallel techniques—it lUall ol S Y Gkt Ja
is necessary to use Kirchhoff's rules. Currents have been labeled /,,/;, and /5 in the figure, and assumptions have been

made about their directions. Locations on the diagram have been labeled with letters a through h. In the solution, we apply

the junction and loop rules, seeking three independent equations to allow us to solve for the three unknown currents.

Solution
Applying the junction and loop rules yields the following three equations. We have three unknowns, so three equati
required. 6
Junctionc: L) +1, = I5. \
Loopabcdefa.: 11 (Rl +R4) "'12 (R2 +R5 +R6) = V] = V3.
LOOp cdefc £} (Rz + Rs +R5) +LR; =V, + V3-
Simplify the equations by placing the unknowns on one side of the equations. 0
Junctione: I, +15, —I; =0. L 4
Loop abedefa: 1,3 — L (8Q) =05V . &

Loop cdefc : 1, 8 Q) + 1 (1 Q) = 0.6 V +2.30

Simplify the equations. The first loop equation can be simplified by divi @es by 3.00. The second loop equation
can be simplified by dividing both sides by 6.00.

Junctione: I} + I, — I

Loop abedefa : I ( Q)=-18V.

Loop cdefc 1Q)=29V.

S,
The results are \
11 =02

I, =030A, I5=050A.
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Parallel Plates Capacitor o slll 5 ) sie &Sl 1yl ) g

&2l sall

Caall

4Laall

Lgiiint At ) CalaaY)

(3,0) CESAY s Lo s 31 Jal pall s i) 1l

i) Ll

Jilas

el

Gl Al i

Lalaill Sla Al /calaaY)

Apaglall
:Jle ;
Lsdle a2e S alas | . Gl gana ) ldlal) apuii* plasind 1211 Y- Y,
2ay LIS - ) el | g Ol alse ddlaie | OS Gald) i) il gl
Jia ally 43 Bl e sanl a5 <l a5 5 B yilall S iy Cle sanall o 58 ks (AleSl agad) (e
(s S | el e Dla 1) pa AL 5 () slaill® I ol shadll | Al eI il & Ll
oLl 3w | 50 jeS (i
Sl s
O sl
ALl YV YoYa
ool 38 e Y. G yud JanY L Ayl jiul* & sl de 3 cllanMay
Al JS L Gan Loy lllall Ly ) | o Ladie (S jeSl LSl
ol 50 sy Le JaaSy Y ol disd
Aillaade yudy ¥
sae e 20 Bl g sl Y-V s
ool ds e | s LS gl m yad gl alaaial® | s by ST 4505 5l A

PHET gk dilaiua¥) (S

) (o g1l (a1l By ]
alalivial




AIDA YOUSUF

Aida.almukhaini@hotmail.com
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