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PART t: CURRENT | Name o

HW-91

. 1. Intutorial, you compared the: brightness of the bulbs in the three circuits shown. In the
)  diagrams, boxes have been drawn around the networks of bulbs in each circuit.

Box B Box C

On the basis of your obsewaﬁons.and--fhg llju_léyou developed in tutorial relating current through
the battery to total resistance, rank the networks (boxes) A-C according to their equivalent
resistance. Explain your reasoning ori the basis of the model. (Do not use math )

Ro 7 Rn > Re]

o T es raust braved
Accarding o our modsl | Q-hmogs;dfs e Box B
e # ma . 1 ' | B
1—Sh O%R:w:l:laas Cm";grm  Box € and ﬁ’ Chornraes
more ways o tavl Rr box ¢ se RA Y Re

G Me s Rk fosiew dopiycdos ks £

2. Use the modet for electric current to rank the networks
resistance. Explain your reasoning.
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Hw_gz “

3. The circuit shown has four identical light bulbs and an ideal battery, - A D _
a. Rank the brightness of the bulbs, Explain your reasoning. B ( '
BrtrﬁHness =< T T = V/R 1
Rg & Re are in senes. Tg = I, T C
Trus baah 05 ia || with Ro | fert arrrent
fhrough fhe lower resistanee branch, Ro Eq:;"_“-‘e”*ﬁ . .

So Ip > IB!C
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Bulb briphtness IS m The

Same grod@r
b. A wire is now added to the circuit as shown. A D

i. Does the brightness of bulb C increase, decrease, or
remain the same? Explain your reasoning,

@‘1 in fact, c
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ii. Does the brightness of bulb A increase, decrease, or remain the same? Explain.
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iii. Does the current through the battery increase, decrease, or remain the sqme? gg{ﬁ]ain.z R, lffan
Total urent |increases] because Vs constant
and htal wesistance decreases
Tht = V
R equiv
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A MODEL FOR CIRCUITS

N. E
PART 1: CURRENT AND RESISTANCE I —
) 4. Consider the five networks shown at right. |
! . : q
a. Rank the networks according to their equivalent <
resistance. (Hint: Imagine placing each network in (P
series with an indicator bulb and a battery ) (P
EE? RBDRA>RCPRD : -D__»E
L -— L +a a
resistan
Seetance ‘"f;‘;{éen cireund )

b. How does adding a single bulb to a circuit in series with another bulb or network affect the

resistance of the circuit? e S U
Thcreases Re1 Ufj

¢. How does adding a single buib to a circuit in parallel with another bulb or network affect the
resistance of the circuit? I
LDecHzase s Requiv 1

d. The networks A_E above are comnected, in turn, . iv.
to identical batteries as shown. Use the model . A E
we have developed to;

* rank the circuits according to equivalent
resistance. Explain.

Ri> R because Ry>R,

Re has mbhakt teststancé .
SR =00 . Also E has no tffec

In parnﬂeh S0 R{v = Ri '

Rp has 2ewo resistance | 5o Ry - R{ E
In vi, £ has m 8{{{(:{')' R, 7 R[) but e m———— .
e Re < R » Rvi <Ry S0 1Ry, > Rii > Rup > Ri= Ry = Riu—J
* rank the circuits according to the current througii the batteryExpfam T
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5. The circuit below shows four identical bulbs connected to an ideal
battery. (
a. Rank the bulbs in order from brightest to dimmest. If two bulbs B C
have the same brightness, indicate that explicitly. -
-~
Explain how you determined the ranking of the bulbs.
Ian = T1p
ig = IC < Tp‘l D
so [Irfp > 1o = ¢
1 S
b. Suppose that a switch has been added to the circuit as shown.
The switch is initially closed.
When the switch is opened, will the current through bulb A C
increase, decrease, ot remain the same? Explain how you J_ )
determined your answer. T (
Switch
Whin the  switch 1s opered
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At r 4 Ru‘uw = Rpt t& + KC. 3R > 3 7
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