Recitation 5
Chapter 21

Problem 1. In a particular cathode-ray tube, the measured beam current=#s30.0 pA. How many electrons strike the tube screen
everyAt =40.0s

Current is defined asharge passing through a given surface per unit tomé Sl units:

1A= %: (1)

So
AQ=IAt =1.20mC 2)
Ne = TS = 7.50-10% 3)

Wheree = 1.60- 1019 C is the charge on one electron.

Problem 4. The quantity of charge q (in coulombs) that has passed through a surface of af&08 cn? varies with time according
to the equation &= 4t3 + 5t + 6, where t is in secondga) What is the instantaneous current across the surfacg-at1.00s? (b) What
is the value of the current density?

(@)

|(t):%i3:12tz+5 4)
I(ta) =17.0 A (5)

(b)
j(ta) =1 (ta) /A= 8.50 Alcn? (6)

Problem 14. A toaster is rated at - 600W when connected to a¥ 120V source. What current | does the toaster carry, and what
is its resistance R?

(Assuming the voltage is DC). The power through a resistor is givdhbyV so

P 600W
=V~ 120v """ 0
The voltage across a resistor is given\by= IR so
vV 120V

Problem 17. Suppose a voltage surge producgs V140V for a moment. By what percentage p does the power output G420V,
P = 100W lightbulb increase? Assume the resistance does not change.

The voltage across a resistor is

V=IR 9)
So power absorbed by a resistor is
VZ
P=IV="2 (10)
And the fractional change in powéris given by
P V2/R (V)2
P VZ/R (V 36 (11)

Sop=36.1%.

Problem 27. (a) Find the equivalent resistance between points a and b in Figure P21:22A potential difference of \=34.0V is
applied between points a and b. Calculate the current in each resistor.



(Numbering from right to left and top to bottorR; = 4.00Q, R, =7.00Q, R3 = 10.0 Q, andR, = 9.00Q.)
(a) First, we calculate the equivalent resistance to the two resistors in parallel

R, = i+i _1—4129 (12)
P"\R Ry -

Then we calculate the equivalent resistance of the three resistors in series
Rap=Ri+Rp+Rs=17.10Q (13)
(b) Now applyingV = IR to the equivalent system

Y
lap=li=ly=lp=—=199A (14)

From which we can compute the voltage across the parallel resistors

Giving us currents of
V
lp=-"L=117A (16)
Ry
Vo
I3==—=0.818A a7)
Rs

Problem 30. Three R=100Q resistors are connected as shown in Figure P21.30. The maximum power that can safely be delivered t
any one resistor isfux= 25.0 W. (a) What is the maximum voltage that van be applies to the terminals a arid)r the voltage
determined ir(a), what is the power delivered to each resistor? What is the total power delivered?

(Numbering from right to left and top to bottorRy, Ry, andRs.)

(a) The current through the entire setigg all goes throughRy, solgy = 11. Then it splits 50/50, sty = 2l = 2l3. (R; andR; each
get half the current going throud®). Because it gets the most current, the maximum cutggns when the poweP; absorbed byr;
IS Pmax.

vi
Pmax= R (18)

Sol; =lap=V1/Ry = .500 A.
The equivalent resistance of the two parallel resistors is

11\t
Rp = (RlJrRz) =50Q (20)
So the voltage drop over themVg = I5pR, = 25.0 V.

Adding the two voltages together

(b) The power absorbed by the other two resistors is then
P,=P3=1V,=0250A-250V =6.25W (22)

Problem 32. Four resistors are connected to a battery as shown in Figure P21.32. The current in the battery is I, the batters; emf is
and the resistor values areR= R, R = 2R, Ry = 4R, and R = 3R. (a) Rank the resistors according to the potential difference across
them, form largest to smallest. Note any cases of equal potential differgr)d@etermine the potential difference across each resistor
in terms ofe. (c) Rank the resistors according to the current in them, from largest to smallest. Note any cases of equal (dirrent.
Determine the current in each resistor in terms ofd) If R3 is increased, what happens to the current in each of the resistor&?the

limit that R— o, what are the new values of the current in each resistor in terms of |, the original current in the battery?



