5

NameA. /O | 7Laa Section Date _&X /&/ 0F

Homework 23 #1: Many Element Circuits and Ohm's Law

Questions 1 through 6 refer to the circuit shown below. In this circuit, the battery
maintains a constant potential difference between its terminals at points 1 and 2 ,
(i.e. the internal resistance of the battery is considered negligible). The three light l
bulbs, A, B, and C, are identical. _ .
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1. How do the brightnesses of the three bulbs compare to each other? Explain your

TeasoMng.  puk, 4 is brighter +*han Band C which have Yhe sime
brightress. This s Ybecause ¥t cumment Hirvh s large
ot canse its vallel FaA—{A hes less resistgnce +han
B+C pa .
2. (a) What happens to the brightness of each of the three bulbs when bulb A is
unscrewed and removed from its socket? Explain your reasoning.

A would go out o€ cource. -

B+C would nov chanae because Ha cowent
+o Hiat path woeulddnotr chiange.

(b) What simultaneously happens to the current through points 3, 4 and 5?

Explain your reasoning.
The couvrentat 5 goes Yo zero. The covrentol sYays
e sawe, The current ot 3 decreases ¥o be the |

same as W,
3. (a) What happens to the brightness of each of the three bulbs whenbulb Cis
unscrewed and removed from its socket? Explain your reasoning.

Bulb B coould ge out. Bub C weuld also g ok .
Bolb A wouldh not” cb\anﬂe \or.‘&umsg,
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(b) What simultaneously happens to the current through points 3, 4 and 5?
Explain your reasoning.

The cunje,ni’ e ot 4 wsould 30 4o Z2e€ro.

The curent ot S woould not chonge.
The CUM ot 3 dgweases 4—1) eiua\ Hae

covrerk ot S.
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4. (a) What happens to the brightness of each of the three bulbs if a wire is
connected from the battery terminal at point 1 to point 4?

B could ot and C oould (je;f‘a.s brlﬂkj‘asﬂ.

ng)t nm‘- e hange.
(b) What simultaneously happens to the current through pomt 3?

The covrendt at 3 cwould decnease

(c) What simultaneously happens to the potential difference across bulb B?

The Pa\iem\d-»‘al duiference across R '3,0&*?[0 Zero.

() What simultaneously happens to the potential difference across bulb C?

The POWM&»%&W& across C ipcreases Yo

pe come Ha Yerminal voltage
(e) What simultaneously happens to the potential difference between points 1

and 5? Explain your reasonmg .
Notthing hegpens Yo Yhe /ao»lewrv%‘a/ oL fferenc between,
[ ool S, omtr ave ‘v e W cide of bolbA
Wvler

whaich has mina| volage acess i1

5. What happens to the brightness of each of the three bulbs and to the current
through point 2 if a wire is connected from the battery terminal at point 2 to the
socket terminal at point 5?

/l/a“/’h( happers because points 2and S are
chzm/Z)e /aoblﬂ/nv%a/ 4

6. (a) What happens to the brightness of each of the three bulbs if a fourth bulb (D)
is connected in parallel with bulb B (not in parallel with B and C). (Sketch the

bulb on the circuit.) /l/()%'j en: Lo A. Bulb C(jefﬁ
-érz‘ﬁh?”er and ﬁﬁé?"s ol immer,

(b) What happens simultaneously to the current through point 3?

The cormeat ‘thru 3 jev‘s /a'yef-

(¢) What happens simultaneously to the potential difference between points 3

and 4y, /70%&/ diterence bedween 3 and Y

decreases bec %Je Wﬁm//e/ cowmbo o f Bawd D

hos 168585 resisgance B olore.
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d) What happens simultaneously to the potential difference between points 4
and 2?

The poertial diffenmce betwean points §
ool 2 increases Jecause e 3>Y droyp
o/ecnfaJecl.

7. State Ohm's law in words. For what type of circuit elements does it correctly
describe the behavior?

The rocho of e VO’“/dje.c(m,D across o device 0
e cuyrent "H/Ww\?h Hae Hevice & acomstant colled
resisSdance . T+ describesthe be havior of vecistors.

8. Draw diagrams for a 75 W and a 100 W resistor connected in series and

connected in parallel:
SERIES: PARALLEL:
, FSW
F5SW J00 W |
loowW

9. In the following circuits, tell which resistors are connected in series, which are
connected in parallel, and which are neither in series or parallel.
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A A B C B v
ANV

A. A+rB+C oll in seres ———\NBV\/—

wit~r cach other
g. A+B+C+D oll in Parallel

D. A B
W/ WM ————
C
W\ —
C. B+D are in series w/ cach s fhur D A isin Seric_f” |
B+E 1A} 14 PN . Tt i w‘(‘H/\ H Pam P

ambina o o
E) Ol\\ W) ram“e\ _ CdBVY‘M(A C .
(A+D), C )(B+E) are

with cach o‘HAo,rJ where (AD)

| ) binab
re‘),/\ejeyr\'s "H/\L Senes Cembiaatnon

o A anh D.
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