Problem 1 (25 points)

Shown bhelow is a circuit consisting of an ideal power supply
with an output voltage AV and two light bulbs connected in
series. Bulb 2 is seen to burn brighter than bulb 1 in this circuit
(i.e. it consumes more power). Approximate the bulbs as ohmic
resistances.
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(a) In this circuit, does current flow clockwise or
counterclockwise?
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(b) Is the magnitude of the current through bulb 1 greater, the
same or smaller than that of the current through bulb 27
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~ (c) Is the resistance of bulb 1 greater, smaller or the same as
that of bulb 27
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(d) Suppose the bulbs were connected in parallel, rather than
in series. Would they burn brighter than before, dimmer
than before or the same?

@™ sinm 4V s greatse tham e vellage

P' = Ki (evosys Bulb | ewmd Bulb 2 Serres .

0, = .Lé_.y—)l both ol tlow  wl bun _brﬁjtx’m Hieun be'fﬂ’e
T R

(e) Suppose the bulbs were connected in parallel, rather than
in series. Would bulb1 burn brighter, less bright or the
same as bulb 2?7
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Problem 2 (25 points)

Shown below is a graph of current vs applied voltage for a
diode, like the ones used in the HVPS experiment.
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(a) Approximately, what is the resistance of the diode for an
applied voltage of -2V?
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(b) Approximately, what is the resistance of the diode for an
applied voltage of +2V?

U= 1 =22V [~0.CRA = ﬂ"‘(fﬂ

(c) In one of the lecture demos, a long, resistive wire
connecting a light bulb to a power supply was immersed in
liquid nitrogen. Explain what happened (in a few
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Problem 4 (25 points)

Shown below is a schematic view of experiment EF, but using
only one multimeter. The multimeter has a resistance R of
10MQ. Assume that in this setup, the foil jumps at a potential

difference between the plates of 500V.
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(2) What is the approximate reading of the multimeter in Volts
when the EMF of the HVPS has been adjusted to 400V and -
the foil has not jumped?
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(b) What is the reading of the multimeter just after the foil has
jumped and connected the two washers? Assume that the
HVPS output was adjusted very slowly.
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(c} Assume that the HVPS has an internal resistance r of 1MQ.

What is the EMF of the HVPS just after the fo;l has jumped
and connected the two washers?
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