Atomic Structure I: Electromagnetic Radiation

. What are the colors of the visible light spectrum in order from short to long wavelength? What is
the approximate wavelength of each color?

Violet Blue Green Yellow Orange Red
400 nm 450 500 550 600 700 nm

If the thermonuclear reactor in the center of our sun emits an x-ray photon, how fast will that
photon be travelling?

c=3.00 x 108 m/s

. What is the wavelength of a 650 nm photon in meters?

A=650x10"m=6.5x10"m

The “oldies” FM radio station, KRTH, transmits on 101.1 MHz. What is the wavelength of the
radiation (in meters)?

v=101.1x10°Hz=1.011x10*Hz
¢ 3.00x10°/

c=AV SO... =———8_1=2.97m
v 1.011x10°s

The Sun emits the highest intensity of light at about 520 nm. What is the color and the energy (in J)
of this radiation?

he _ (6.626x107J-5)(3.00x10° =)
520x10° m

=3.82x107"J (green)



6. A particular star emits light with a Anax of 485 nm. What is the surface temperature of the star?
(Stellar emission can be considered to be blackbody.)

0.0029 0.0029 0.0029
max = so... T'= = -
T A 485x107" m

max

A =5980 K

7. What is the kinetic energy of the electrons ejected from silver =~ Work Functions for Photoelectric Effect

metal when it is struck by light with a wavelength of 200 nm? Work Work
Function Function
_ Element (eV) (@)

KE, =hv-®, Aluminum 408 654 x 1077
D, =7.58x107"° J ](Bjel(’lyllium 45607 8.01 x 10'12

admium . 6.52 x 107
KE - E—CD (66261077 -8)(3.00x 10" ) 75810 ] Calcium 2.9 4.65x 10
¢ )y b 200%x107° m ) garbon 42.811 7.71 x 10'12

B 1o 19 p _19 esium . 336 x 10
Copper 4.7 7.53 x 107"
Gold 5.1 8.17x 107"
Iron 4.5 7.21 x 1077
_ , Lead 4.14 6.63 x 107"
8. The technique of photoelectron spectroscopy (an instrumental Magnesium 3.68 590 x 107"
method that measures the kinetic energy of electrons produced Mercury 4.5 721 x 107"
photoelectrically from metallic targets) was used to identify the Nickel 5.01 8.03x 10"
metals in an alloy. The electromagnetic radiation source was Niobium 4.3 6.89 x 10'12
the Mg K,, x-ray emission at 0.9898 nm. The spectrum showed Izgti,ss“‘m 62335 ?(6)2 X 18_18
two photoelectron peaks; the first of which was at Se?eﬁtﬁ 511 819 i 109
2.0008 x 107 J and the other at 2.0014 x 10 J. The relative Silver 473 758% 107
ratios of the two photoelectron emissions was 14:8. What is the Sodium 208 3.65 x 107
composition of the alloy? Uranium 3.6 5.77x 107"
Zinc 4.3 6.89 x 10°"°

8 m
— 2.9997x10 s 3.0306x 1017 S*I Adapted from CRC Handbook of Chemistry and Physics.

Y7 0.9898x10"m
KE =hv-®, so ®, =hv-KE_

Photoelectron Peak 1:

®, =(6.626x107"J-5)(3.0306x10"s™")—2.0008x10~'°J
®, =7.284x107" J (possibly Cu, Fe, Hg, or Ag)
Photoelectron Peak 1:

@, =(6.626x107"J-5)(3.0306x10""s7)~2.0014x107"°J
®, =6.684x 107" J (possibly Cd, Pb, Nb, or Zn)

Composition metal 1:metal 2

metal 1: %xloo% =64%  metal 2: 36%
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