Champlain College - St-Lambert Physics 203-NYC

Photoelectric Effect

1. Molybdenum has a work function of 4.20 eV. (a) Find the cutoff wavelength and cutoff
frequency for the photoelectric effect. (b) What is the stopping potential if the incident light
has a wavelength of 180 nm?

2. Electrons are ejected from a metallic surface with speeds ranging up to 4.60 x 105 m/s when
light with a wavelength of 625 nm is used. (a) What is the work function of the surface? (b)
What is the cutoff frequency for this surface?

3. Lithium, beryllium, and mercury have work functions of 2.30 eV, 3.90 eV, and 4.50 eV,
respectively. Light with a wavelength of 400 nm is incident on each of these metals.
Determine (a) which metals exhibit the photoelectric effect and (b) the maximum kinetic
energy for the photoelectrons in each case.

4. A student studying the photoelectric effect from two different metals records the following
information: (i) the stopping potential for photoelectrons released from metal 1 is 1.48 V
larger than that for metal 2, and (ii) the threshold frequency for metal 1 is 40.0% smaller than
that for metal 2. Determine the work function for each metal.

5. Two light sources are used in a photoelectric experiment to determine the work function for a
particular metal surface. When green light from a mercury lamp (A = 546.1 nm) is used, a
stopping potential of 0.376 V reduces the photocurrent to zero. (a) Based on this
measurement, what is the work function for this metal? (b) What stopping potential would be
observed when using the yellow light from a helium discharge tube (A = 587.5 nm)?

Answers

1. (a)296 nm, 1.01 x 10> Hz (b) AV,=2.71V

2. (a)1.38eV (b)3.34 x 10" Hz

3. (a) only lithium will exhibit the photoelectric effect (b) 0.808 eV
4. 01=222eV,02=3.70eV

5. (@)1.90eV (b) AV,=0.216V
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