hc
l1.E=z=hf=—
A

hc
wavelength A = —
E

For chemical processes,
the corresponding wavelength of electromagnetic radiation is

Achemical =

hc 6.63x103*Js 3x10°m/s
—_= =1.24%x10%m which falls into infrared
E 1.6x10°J/ev lev

For nuclear processes, the corresponding

wavelength of electromagnetic radiation is

hec 6.63x103Js 3x10°m/s
Achemical = —— = =1.24%x10m which falls into Y ray
E 1.6x10°1°J/ev 1x10°ev

2. The energy of a typical photon in sunlight is

he 6.63x1034Js 3x10%m/s
E=z=hf=—= =2.49 eV
A 1.6x10°J/ev 500x10°m

The spectrum of sunlight typically spreads over 2 -5 eV.

Hence generally sunlight can produce photoelectrons from metals.
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hec
3-KEmax=qutop=hf'¢= T‘¢

Convert the Ustop into the maximum kinetic energy KEp.x of the photoelectrons KEyay =

q Ustop, and the wavelength A into frequency f =

Cc

—. Thendo a linear fitting of KE,x - £,
A

the slope of the fitting curve gives the Plank' s constant and the
intercept gives the work function of themetal : KE.x =h f-¢.
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Freguency (27)

the fitting function is

KEpax = 6.634x1073% (Js) £-3.523x107%° (J)
Therefore we get the Plank ' s constanth = 6.634x1073* Js,
and the work funtion of the metal ¢ = 3.523 x 10°1°g.

4. P; sin® = P sing
Py - P; cos6 = P cos¢
divide (1) by (2) :

P; siné
» —————— = tan¢
Py - P; cose

(1)
(2)

eliminate P, :

1 1 1
— = —+ (1 - cosob)
P Py mp C
siné siné
Ro _ h 1,1 _ _
e cos® P, (Po * s (1 cose)) cos6
sin6
= = tang¢
Py c
(1 - cos6) (1 + —— )
Therefore
h siné e
(1+ )tan¢=—=cot_
mcaA 1-cos6 2



