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scussion:
ne convenient method of exciting atoms of an element is to pass an electric current through a
gas sample of the element. This is the principle behind the spectrum tubes in the demonstration.
A spectrum tube contains a small sample of an element in the vapor phase. An electric discharge
through the tube will cause the vapor to glow brightly. The glow is produced when excited -
electrons emit visible light energy as they return to their original levels. b

mission Spectra and Energy Levels Practice
Name: Homoys Period: Date:

When visible light energy from a spectrum tube is passed through a diffraction grating, a bright
line spectrum, or line-emission spectrum is produced. Each element has its own unique emission
spectrum by which it can be identified, analogous toa fmgerprmt Such a spectrum consists of a
series of bright lines of definite wavelength. Each wavelength can be mathematically related to a T
definite quantity of energy produced by the movement of an electron from one discrete energy level to another
Thus, emission spectra are experimental proof that electrons exist in definite, distinctive energy levels in an atom.
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Questions: ‘
- Look at the spectrum and determine the colors of the following four lines — described by their wavelength. These
< are the four emission lines in the visible part of the spectrum for hydrogen. ’

410 nm \/30\071-
432 nm_\io\e +/ Rlue

486 nm B\ AL

656 nm R&Q\

2. Which color of visible light has...
a. the shortest wavelength? \J j o\l&_*

A
“ne r.-‘!’

b. the longest wavelength? Q.LG\

Tl
s

c. the least amount of energy? Rﬂ.d

d. the greatest amount of energy? \J 1o\t

The color of the emitted light is dependent on the (UN) &wtiﬂav(akb\ of the light.

(4. ) According to fhe modern theory 6f the atom, how are the atermsarranged around the nucleus?
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5. How do electrons become “excited”?

6. What form of energy accompanies the return of excited electrons to the ground sta
to the human eye? Why or why not?

/ I 1o
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7. The quantum level occupied by an electron in an atom depends on the energy of t

level are related to absorption or emission of energy. The figure below represents t
an atom. (n = 1 to 4). The six, lettered arrows represent changes in the energy level of an electron.

te? Is this energy always visible @

he electron. Changes in quantum
he four lowest energy levels of

N ! 4
"And anyone wha thinks they can talk %

A B obout quontum theory without

/
Q/ feeling dizzy hasn't yet understood
the first thing about it."
i L\~ Niels Bohr

8. Why do these energy levels mean that the atom will show an emission spectfum"of' individual ]inéé rather than a

@ continuous spectrum of emitted light? . , .
Bemm,a. -k\/\uf\{. oL OVJA} % 1 5 V\L«L&Lwd
hich three of the lettered energy changes involve absorption of energy by the atom?

B, Dy

W fich three of the lettered energy changes involve emission of light energy by the atom?

A, C,
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"11. How does a hydrogen atom, which has only one electron, have so many lines in it’s spectrum?
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Worksheet: Energy Levels, Sublevels, Orbitals Name
Energy Level | E Sublevel | # of Or'bifaI; |n # of e” in| Total # of e~
n (type of orbital) Sublevel Sublevel in E level
(2n%)
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Worksheet Part A: Atomic Spectra Name:

Answer the following questions using your notes.
(1 ;'.'*I,‘ the energy of an electron in the ground state and an electron in the excited state. |
(:p r < \Z.x

2. When an electron absorbs energy and moves from ground state to a higher energy level, what do we see
with our spectroscope or diffraction glasses?

: \
N o+l V\%_ ;
3. When an electron falls from a hi"gher energy level 10 a lower energy level, how is the energy released?

Photon o€ TN radiotion

s, I

(4. )T he further the'electron is from the nucleus, the __y’"»NO €,  energy the electron has.

Use the diagram below to answer the next question:!

Bright-Line Spectra
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5. What elements are present in the mixture? ’D + t
Explain how you know?

ble Yhe otonic 6?e,vh'o\ mcu'dr\uu‘D

/ zﬁ (n) O rb | ‘I’Oi— is often thought of as a region of space in which there is a high
“Probability of finding an electron. ‘

7. How are s orbitals different from p orbltals" ScsP\K\U/\@) P (_Aum\cwu) e 5 l

8. How many electrons can each of the following orbitals hold?

a. a.2s= 0) b.6d= 10  cp= d.4p= G
b. e 5= \Y f. 3d=\0Q g.35= h.7s= Q&
9. How many “p” orbitals can there be in any energy level? 3 @

10. What is the maximum number of electrons in the 3" energy level? |\ g



Name Date Class
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Atomic Orbitals

1. What is the shape of an s orbital?

s D\/\U/\b

2. What is the relationship between the size of an s orbital and the principal energy level in

which it is found? "
&'\ et V\Mh"w\j {3

3. What is the shape of a p orbital? How many p orbitals are there in a sublevel?

Auwmlae ) ‘ mayx of 3

ow many electrons can each orbital hold?

Ro,~

Ei:_ﬂook at the diagrams of the p orbitals. What do x, y, and z refer to?

_’\\)\w -\f\/xou* H/\L oo ireds oa’wlp(g'. @

6. How many d orbitals are there in a given sublevel? How many total electrons can the
d orbitals in a sublevel hold? ) %

5 _ \O

E._.h 7. JWhich d orbitals have the same shape? fo)
oM exco o Jz

8. What point in each diagram represents an atom’s nucleus?

Mae ConAen—

Eg"‘HOW likely is it that an electron occupying a p or a d orbital would be found \fery near an
atom’s nucleus? What part of the diagram supports your conclusion?

win kel ble o O Hag V\\A.(/W +/\/nz,
m\oﬁ—o)td\'a Ay N ‘\’\/\.R/V\LC(H ‘“&\—amwd,

-\'\/w M—s ULMCU\N\ o




