x . 4 4 . 4. A35 eV electron is incident on a square barrier of height 40 eV.
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(a) What is the probability that the electron will tunnel through if the barrier width is
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(b) Evaluate the barrier width if the probability that the electron will tunnel through will
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%18 #£18 5. An electron is confined in a box of 0.2 nm across (one dimension)

(2) Find the permitted energies in terms of quantum number n (10 41)
(b) Find the zero-point energy in unit eV (10 93)
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(c) What is the wavelength of the photon emitted in the transition of the electron from the
state n==3 to the state n=27? (10 43)

electron mass m, =9.11x10™' kg electron charge e=-1.6x10""C

Boltzmann constant  k; =1.38x107J/K  Planck constant 4 =6.63x10"*J -5 , k= ;——
7

light speed ¢=3.0x10°m/s

1. Ultraviolet light of wavelength 300 nm and intensity 4.0 W/m? is directed at a sodium
surface whose work function is 2.46 eV.
(a) Find the maximum kinetic energy of the ejected photoelectrons. 5
(b) Find the cutoff wavelength for sodium. (5 43)

2. Aneutron (ideal gas) with the mass 1.67 x 1077 kg in thermal equilibrium with its
surrounding at room temperature 300 K
(a) Calculate the root mean square speed for the neutron. (10 53)
(b) Find the de Broglie wavelength of the neutron. (10 43)

3. Electron Double-Slit Experiment:An electron is accelerated through potential difference
50 kV and impinged on slits of width 520 nm separated by a distance 2100 nm. The
observation screen is located 400 mm beyond the slits.

(a)Determine the de Broglie wavelength of the electron. (you do NOT need perform
relativistic calculation). (10 47)
(b)What is the distance between the first two maxima? (10 43)



