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Unit 3 Part 5: Electromagnetic Radiation (EMR)
Electromagnetic radiation: ( E MR ) is a form of E,herj y that will behave in some ways like a2 wave, but in

some ways it will behave like stream of particles. .
< Photon: a particle of electromagnetic radiation having zero mass and carrying a specific amount of energy.

The relationship between energy, wavelength and frequency of any EMR wave can be expressed in 2 equations:
c=Av E/= hv

? (3') E = energy ,le"g?flj of 1 Fl,ohy. l
| (Wz=Ys) v = frequency
i (m\ A =wavelength

Planck’s constant, h = 6.626 X 10734 s
Speed oflight, ¢ =2998x 10®ms™
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2. Inan experiment, a molecule of hydrogen, H;, absorbs a photon of electromagnetic radiation with a wavelength
cij 300 njﬂ The bond energy of Hz gas is 432 kl/mol.

a. Calculate the frequency of the photons in Hz (sec™).

e ¢ 2.998€8 ™/
))::\:: 2.00€-Fm =[9.99 x 10" He
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b. Calculate the number of joules required to break the bond in a single molecule of H; gas.

kY T | Mol ‘- -19

132 4 =|#0F x 10" T (per molec. H)

| enol VKT (0.622€ 23 Molec.

c.

Does the photon have enough energy to break the bond in a molecule of H; gas? Mathematically justify
your answer,

19
E = hy= (662be-34 T)a.99emt) =6L3xl0 T
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. Independent Practice

+o break Hhe bOhd.
3. Acertain green light has a frequency of 6.26 x 10** Hz.
a. What is the energy of one photon of this light?

E: hy = ({,.QZCE-EH j’.g)((a.%e m‘k) - ILUSK o :r)

b. What is the energy of this light measured in kilojoules/maole?

Lf..!“ﬂ_g-lfjj’x = fizal y G OM‘ l 50 k;/“—“)
| Pl)of'b‘" loco I | mol . f )7

4. What is the wavelength, in nanometers, of a photon of light that has a frequency of 2.10 x 1014 Hz?
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