76 The Dual Nature of Light and Matter

ight exhibits both a particle and a wave nature. De Bro-
lie proposed that all matter has both a particle and a wave
ature. The de Broglie wavelength of any particle of mass
1and speed vis

h
-=— [27.14]
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)e Broglie also proposed that the frequencies of the
raves associated with particles obey the Einstein relationship

= hf
'7.7 The Wave Function

n the theory of quantum mechanics, each particle is
lescribed by a quantity ¥ called the wave function. The
yrobability per unit volume of finding the particle at a par-
icular point at some instant is proportional to U2, Quan-
um mechanics has been highly successful in describing
he behavior of atomic and molecular systems.
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Multiple-Choice Questions

27.8 The Uncertainty Principle

According to Heisenberg’s uncertainty principle, it 1is
impossible to measure simultaneously the exact position
and exact momentum of a particle. If Ax is the uncertainty
in the measured position and Ap, the uncertainty in the
momentum, the product Ax Ap, is given by

h
AxAp, = — 1
xApe= [27.16]
Also,
h
AEAt= — [27.17]
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where AE is the uncertainty in the energy of the particle
and Atis the uncertainty in the time it takes to measure the

energy.

[ MULTIPLE-CHOICE QUESTIONS

1. What is the surface temperature of a distant star having
a peak wavelength of 475 nm? (a) 6 100 K (b) 5630 K
(c) 5510 K (d) 6 350 K (e) 6 560 K

99In a photoelectric experiment, a metal is irradiated
with light of energy 3.56 eV. If a stopping potential
of 1.10 V is required, what is the work function of the
metal? (a) 1.83 eV (b) 2.46 CVG 3.20 eV (ol 66 eV

(e) 0.644 eV
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