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6. (10 points)

A student performs a photoelectric effect experiment in which light of various frequencies is incident on a
photosensitive metal plate. This plate, a second metal plate, and a power supply are connected in a circuit,
which also contains two meters, M, and M,, as shown above.

The student shines light of a specific wavelength 4 onto the plate. The voltage on the power supply is then
adjusted until there is no more current in the circuit, and this voltage is recorded as the stopping potential Vg .
The student then repeats the experiment several more times with different wavelengths of ligﬁt. The data, along
with other values calculated from it, are recorded in the table below.

Am) | 400x1077 | 425x1077 | 450x 1077 | 4.75x 1077
V; (volts) 0.65 0.45 0.30 0.15

FHz2) | 750%x10" | 7.06 x 10" | 6.67 x 10" | 6.32 x 10™
K., (eV) 0.65 0.45 0.30 0.15

(a) Indicate which meter is used as an ammeter and which meter is used as a voltmeter by checking the
appropriate spaces below.

M,

Ammeter

Voltmeter
(b) Use the data above to plot a graph of K, versus f on the axes below, and sketch a best-fit line through

V2

M,
~

the data.
3
0.7004t---=-==---- S ittt Bttt B et e 1
0.600 {---------- i B e !
~ 0.500{---------- e RS e Jaia e
> i | |
L 04001---------- L s St TS e 1I
f 0.300 --~-------- S B S~ e e i
0.200------~=-- R S e e et Fo=mommmmompmmmmmeoooo 1:
0.100---------- et i e R i
0.000 +— D ——t L - L,
5.0 5.5 / 6.0 6.5 7.0 7.5 8.0
f(x1014 Hz)
GO ON TO THE NEXT PAGE.
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(c) Use the best-fit line you sketched in part (b) to calculate an experimental value for Planck’s constant.
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(d) If the student had used a different metal with a larger work function, how would the graph you sketched in
part (b) be different? Explain your reasoning.
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A student performs a photoelectric effect experiment in which light of various frequencies is incident on a
photosensitive metal plate. This plate, a second metal plate, and a power supply are connected in a circuit,
which also contains two meters, M, and M,, as shown above.

The student shines light of a specific wavelength A onto the plate. The voltage on the power supply is then
adjusted until there is no more current in the circuit, and this voltage is recorded as the stopping potential V.
The student then repeats the experiment several more times with different wavelengths of liglit. The data, along
with other values calculated from it, are recorded in the table below.

A(m) | 400x107 | 425x107 | 4501077 | 4.75x 107

Vs (volts) 065 0.45 0.30 0.15
JHz) | 750 x10" | 7.06 x 10" | 6.67 x 10" | 6.32 x 10™

K .. (eV) 0.65 0.45 0.30 0.15

(a) Indicate which meter is used as an ammeter and which meter is used as a voltmeter by checking the
appropriate spaces below.
M, M,
Ammeter _‘/

Voltmeter v
(b) Use the data above to plot a graph of K, versus f on the axes below, and sketch a best-fit line through

the data.
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(c) Use the best-fit line you sketched in part (b) to calculate an experimental value for Planck’s constant.

N = 3S\vpe —:.‘L\&

TR ) DX
N= (165" (Y -
Qge\% Gc_\k&) T-S-:;H
he. = 3.23 x 1075 e/ s

(d) If the student had used a different metal with a larger work function, how would the graph you sketched in
part (b) be different? Explain your reasoning.
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