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1. A student claims that she is going to eject electrons from a piece of metal by placing a

radio transmitter antenna adjacent to the metal and sending a strong AM radio signal

into the antenna. The work function of a metal is typically a few electron volts. Will

this work?

2. A black body at 7500 K consists of an opening of diameter 0.0500 mm, looking into an

oven. Find the number of photons per second escaping the hole and having wavelengths

between 500 nm and 501 nm (Use Planck’s law, ρT (λ) =
8πhc2

λ5
1

exp (hf/λkT )−1
)·

3. The radius of our sun is 6.96 × 108 m, and its total power output is 3.77 × 1026

W. (a) Assuming that the sun’s surface emits as a black body, calculate its surface

temperature. (b) Using the results of part (a), find λmax for the sun.

4. (a) Show that the expression for the number of standing waves can also be expressed

in terms of wavelength and written as,

N(λ) dλ =
8πV dλ

λ4
, (1)

where V = L3 is the volume of the cubic cavity.

(b) How many independent standing waves with wavelengths between 9.5 and 10.5 mm

are present in a cubical cavity 1 m on a side?

5. A simple pendulum has a length of 1.00 m and a mass of 1.00 kg. The amplitude

of oscillations of the pendulum is 3.0 cm. Estimate the quantum number for the

pendulum.

6. Find the energy density of black body radiation at T = 6000 K in the range from 450

to 460 nm, assuming that this range is so narrow that the energy density function

ρT (f) does not vary much over it. (Use Planck’s law, ρT (f) =
8πhf3

c3
1

exp (hf/kT )−1
)·

7. Why does the photoelectric current not rise vertically to its maximum value when the

applied potential difference is slightly more positive than −V0?

8. A student studying the photoelectric effect from two different metals records the fol-

lowing information: (a) the stopping potential for photoelectrons released from metal
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1 is 1.48 V larger than that for metal 2, and (b) the threshold frequency for metal 1

is 40.0 % smaller than that for metal 2. Determine the work functions for each metal.

9. The work function for tungsten is 4.50 eV. Calculate the speed of the fastest electrons

ejected from a tungsten surface when light whose photon energy is 5.80 eV shines on

the surface.

10. At what rate does the sun emit photons? For simplicity, assume that the Sun’s entire

emission at the rate of 3.9× 1026 W is at the single wavelength of 550 nm.

11. Suppose the fractional efficiency of a cesium surface (with work function 1.80 eV) is

1.0× 1016; that is, on average one electron is ejected for every 1016 photons that reach

the surface. What would be the current of electrons ejected from such a surface if it

were illuminated with 600 nm light from a 2.00 mW laser and all the ejected electrons

took part in the charge flow?
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