Recitation 11



1 ssm www In Fig. 27-25, the i1deal
batteries have emfs ¢, =12V and
é, = 6.0 V. What are (a) the current,
the dissipation rate in (b) resistor 1 (4.0
) and (c) resistor 2 (8.0 €1), and the en-
ergy transfer rate in (d) battery 1 and
(e) battery 2? Is energy being supplied
or absorbed by (f) battery 1 and (g) bat-
tery 27




a) Applying the loop rule counterclockwise
starting at point P gives

gl_iRz_iRl_(gZ:O.

It gives

&€& 12V-6.0V 050 A

‘"R, +R, 400+800 %
b)

Pp, = i?R; = (0.50A)%(4.0 Q) = 1.0 W.
C)

Pg, = i%R, = (0.50 A)*(8.0 Q) = 2.0 W.



d)
P, = i€ = (0.50 A)(12V) = 6.0 W.

e)
P, = i€, = (0.50A)(6.0V) = 3.0 W.

f,g) Energy is supplied by battery 1 and absorbed
by battery 2.




*«15 ILW The current in a single-loop circuit with one resistance R
is 5.0 A. When an additional resistance of 2.0 () is inserted in series
with R, the current drops to 4.0 A. What is R?

B E
‘TR
o E
‘2 T R 120
i &R R+20 2.0
iy & R R
R+ 2.0
2.0 2.0
R = 8.0 ().

~i/i,—1 5.0/40—1



«30 @ In Fig. 27-41, the ideal
batteries have emfs €, = 10.0 V and
©, = 0.500%¢,, and the resistances are
each 4.00 (). What is the current in
(a) resistance 2 and (b) resistance 37




Applying the loop rule gives
& — 4Ry — (i1 + iz)R3 =0,
E —i,R, — (i; +i,)R; = 0.
Simplifying the two gives
i1(Ry + R3) + 2R3 = &4,
i;(Ry + R3) +i1R; = &,

or
8.00i, + 4.00i, = 10.0,

8.00i, + 4.00i; = 5.00,
Solving for the currents gives i; = 1.25 A, i, = 0.
a)i, = 0.
b)is =1i; +1i, = 1.25 A.



31 ssm & In Fg. 27-42, the
1deal batteries have emis €, = 5.0V
and ¢, = 12V, the resistances are
each 2.0 (), and the potential is de-
fined to be zero at the grounded
point of the circuit. What are poten-
tials (a) V, and (b) V, at the indi-
cated points?

Figure 27-42 Problem 31.



Applying the loop rule to this equivalent single —
loop circuit gives, starting at point I/; and going

counter clockwise gives P
. . . . R, =
E,—IR—IR—iRy— &, — iR =0, |
’ o 1.0
or
E,—& — BR+Ry)i=0. +
:i%
Thus -0 1 +i
£, —& 12V — 5.0V - [
=2 1 _ — 1.0 A. °

“3R+R, 3(200)+1.00 — AA—

- 3(2.09) Vb= Vv,
a) —
Vl‘l‘gz_lR”:Vp:O

Vi = iR —& = (1.0Q)(1.0A) — 12V = —11V.



b)

Vy—Ri+& —Ryi=Vp=0
Vo, =R+ R)i— &,
— (200 +1.00)(1.0A) — 12V
= —-9.0V.
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?3%1 %i%
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*61 1w A 15.0 k() resistor and a capacitor are connected in se-
ries, and then a 12.0 V potential ditfference 1s suddenly applied
across them. The potential difference across the capacitor rises to
5.00 V in 1.30 us. (a) Calculate the time constant of the circuit.

(b) Find the capacitance of the capacitor.
a)

Ve = q—CC =&(1—e7t/7)

Solve for T gives

st -130X10%%s
T —V./&) In(1-500V/120V) “ >
b)
r 241x105s
I=RC=C=— — 1,61 x 10~1° F = 161 pF.

R~ 15.0 x 103 Q



**64 A capacitor with an initial potential difference of 100V is dis-
charged through a resistor when a switch between them is closed at
t = 0.At t = 10.0 s, the potential difference across the capacitor is
1.00 V. (a) What is the time constant of the circuit? (b) What is
the potential ditference across the capacitor at t = 17.0s?

a)
dc _
V.-=-—==V.et/"
C C 0€

Solving for T gives
—t —10.0 s

" T v, /V, In(1.00V/100V) >

b)
V-(17.0s) = (100 V)e~17:05/217s = 09,0398 V.,



