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Warmup: Next to each, write how many

electrons it has:
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What Spectra tell us about electron location.

€HS CA3MIs+ry - Alr. Genest

1. (Fill in the blanks by using the words low or high)
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Each element produces a unique set of emissio ion lm S Dwyon
spectrum involves transitions of electrons from

enirgy states. An absorptign sgectrym involves transitions of electrons from
discrete energy levels, ane thus the |ines occur only at certain wavelengths and at no

others.

to

ergy states. These transitions occur only between
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2. Consider just four of the energy levels in a certain
atom, as shown in this diagram:

draw arrows indicating all the possible transitions for an
electron j Jumpmg up between any of the }evels [Hint:

there are six possible ] :

. How many different colors of light will be emitted  *

whcn the %ﬁ;o‘l ?ogs. dsowil:‘axkpng these le els‘7 *z&d

. Which transition cgrresponds to the lu%hest er&e

light emltte‘i PECHR

Fromn= ton= ,

.. Which transition corresponds to the smallest energy

light emitted?

Fromn= ‘4 ton= g

. Which transition corresponds to the highest energy of

heat absorbed?
Fromn= | ton= L’(

. Which transition corresponds to the smallest energy

heat absorbed?
Fromn= ’5 ton= L(




3. How can a hydrogen atom, which has only one electron, have so many spectral lines?

SQCQUSQ "H'Q -SZ/\SJQ e lectron

4. What elements are present in the object that produced the "Spectrum of Unknown
Composition"? Explain your method and relate this activity to the way astronomers use
spectra to identify the composition of a star.

Spectra of Various Elements
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Spectrum of Unknown Composition

5. Which of the following electron transitions in a hydrogen atom Cill emit a photon, which zzbsorb A
a photon? (How do you know?) 3 S3 f\j Levels glw ayg A sobls e/\e[\m Wurs ‘Hd?f ToM

An=1ton=3 SAbg D.n=3ton=1 (Z W
B.n=4 ton=3 (rv\d— E.n=2 ton=3 ALS
Cn=3 ton=2 Mt

SB. Which of the above electron transitions in a hydrogen atom will result in emission of light with

\\ Cd
the most energy? ':D 220
7. List the visible spectrum in order from lowest energy to highest energy, from memory:

(ed  omge yelbu qun |\, W yigs

lowest energy highest energy




Remember:
An electron can move from a lower to a higher energy level by absorbing a photon.
An electron can move from a higher to a lower energy level by emitting a photon.

(N

On these diagrams, only consider the five lowest
permitted orbits/energy levelsina

hydrogen atom, and that the amount of jump
between levels is correlated to the energy of

the photon that is absorbed or emitted.

An electron is currently in energy level 3, as shown at
right.

Clearly circle your answers below.

(a) Which electron jump starting from energy level 3
would

emit the highest-energy photon?

3->5

34

{3 D
hich electron jump starting from energy level 3

would
emit the lowest-energy photon?
35
34
352
1

(c) Which electron jump starting from energy level 3
would absorb the highest-energy

hoton?
a

322
321

(d) Which electron jump starting from energy level 3
would absorb the lowest-energy
photon?

324 )
3

351

Electron

Nucleus

Permitted energy levels




Now consider an electron currently in the ground

5 state (energy
4 level 1), as shown at right. Clearly circle your
answers below.
2 3 . (e) Which electron jump stamng from energy level 1
< would
5 absorb the highest-energy photon?
A —
2 B 154
S 1->3
g 152
-go (f) Which electron jump starting from energy level 1
= would
§ absorb the lowest-energy photon?
s o 155
1>4
® 13
Nucleus =2
1
4
7pr3| why it is not possible for a ground state electron to emit a photon.
An el ev [/\a s no
forther \e\;el 5 ©
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7. What s the difference be~t¥‘een the ound state and the excited %{;of e{ectron pos, tlons?S _‘._
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8. What does an atom do to emit a photon?
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atom?
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From memory, list the 3 types of radiation on the electromagnetic spectrum that are too high energy for the

human eye to detect:
GomMa

, Rox
b. Ul+ravio \e

c. >< 'Qo«ﬂ

9. From memory, list the 3 types of radiation on the electromagnetic spectrum that are too low energy for
the human ae to detect:
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