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Series :

Parallel:

Formulae
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ch=R1+R2+R3+"'.




Kirchhoff's junction (or point) rule:
The algebraic sum of the currents into any junction is zero; that is,

21 =0.

Kirchhoff's loop rule:
The algebraic sum of the potential differences in any loop, including those
associated with emf’s and those of resistive elements, must equal zero; that is,

> v=0.
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e [n the circuit shown in Figure 19.60,
find (a) the current in resistor R, (b) the
value of the resistance R, and (c) the
unknown emf £.

280V g
—H ——W—
£ 4.00A
_"‘l v
6.00 O
6.00 A
MN—




(1)

280V

+‘.-'

6.00 €2
VWA




Solve: (a) The junction rule gives that the current in R 1s 2.00 A to the left.
(b) The loop rule applied to loop (1) gives:

~(2.00 A)R +28.0 V—(6.00 A)(3.00 Q) =0.

_280V-18.0V
B 2.00 A

R =5.00 Q.

(¢) The loop rule applied to loop (2) gives:
—(4.00 A)(6.00Q)+&—(6.00 A)(3.00Q)=0.

E=240V+180V=420V.



65. e A 12.4 uF capacitor is connected through a 0.895 M( resis-
tor to a constant potential difference of 60.0 V. (a) Compute the
charge on the capacitor at the following times after the connec-
tions are made: 0, 5.0 s, 10.0 s, 20.0 s, and 100.0 s. (b) Compute
the charging currents at the same instants. (¢) Graph the results
of parts (a) and (b) for ¢ between O and 20 s.



Solve: (a) At t=0s:g=CE1-e ") =0,

At t=5s:g=CE(1—-e ) =(12.4%107° F)(60.0 V)1 - OO0V =2 70%10™* C.
At 1=10s: g=CE(1—e ) =(12.4%107° F)(60.0 V)1 —e 100V ULy — 4 47 %107 C.
At 1=20s:g=CE(l—e ") =(12.4x107° F)(60.0 V)(1—e 200 VULISH — 6 21x107 C.

At 1=100s: g =CE(1—e™"8C) = (12.4%107° F)(60.0 V)(1— 10/ ALI9y =7 445107 C.



. o & _
(b) The current at time 7 is given by: i = EE vRC

60.0 V

At t=0si= - e VM —670%107° A.
8.95%10° Q

At t=5si= 60'0\; e —427%10™° A.
8.95%10° Q

At t=10s:i= 60'0\; e 1V/1LT 9 794107 A.
8.95x10° Q

At t=20s:i= 60'0\; e 20T 1 11%107° A.
8.95%10° Q

At 121005 i=—200V 1007111 _g 505109 A.

8.95%10° Q
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(5 pts) 11. Two resistors are connected to a 24 V battery as shown in the sketch. R} =3.0 Q and
Ry =6.0 Q . What is the voltage across Ry ?




