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1. In  an RC-RL circuit  experiment,  the  voltage  wavefront  on the left  above was obtained by
placing the probe at  the ends of one of the elements from the board you  see on the right.
Answer the following about this result assuming the time constant obtained was τ = 0.0033s,
and that the iron bar is inside the inductor, thereby approximately doubling its inductance.

(a) The period of the signal is approximately:         0.667             s.
(b) The wavefront  shown was obtained by placing the probe on what type  of  element?

(resistor, capacitor, inductor).           resistor          .
(c) What possible value(s) of resistance used is (are) consistent with the situation at hand?
R   = 10  Ω   and   C   = 330  µ  F, or    R   = 33  Ω   and   C   = 100  µ  F  .

(d) Choose one or more sets of two points on the board where the probe could have been
connected to produce the wavefront shown.            AP or BP           .

2. In today's experiment, if we plot maximum stopping voltage Vmax versus frequency of light  ν,
the value of the slope of the resulting line (with appropriate units) should be:

                  h  /  e   = 4.125   × 10  −  15   J  ⋅  s  /C (or V  ⋅  s  )              .
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Solutions

1. a. The most precise way to find the period is to divide the time taken for the maximum number
of periods we have by the number of these periods, and in our case, we have 3 oscillations
spanning 0.2 seconds:

b. The wavefront is consistent with either a resistance in an RC circuit, or an inductance in an
RL circuit. To decide which one it was, we look at the time constant, and we notice that the
given value of τ can only be produced in an RC circuit with either R = 10Ω and C = 330µF, or
R = 33Ω and C = 100µF. Therefore, the probe was placed on a resistor.

c. Answered in (b).

d. Clearly, it would be either AP or BP.

2. The slope would be:

h/e = 4.125 × 10−15 J⋅s/C (or V)

Points: 2 points per item
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