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Name
Closs

Electrons in Afoms
Part | | ‘ evzéw

T -
Select the answer that best completes each statement. Write the
the space provided on the left.

letter of each answer in

|2

1. The number of waves that pass a point per second is called

a. frequency ¢. wavelength
b. amplitude d. speed
C’ 2. The distance between similar points on a wave is called .
a. frequency c. wavelength
b. amplitude d. speed

o~

he height of a wave crest is called .
quency ¢. wavelength
Wyde d. speed

v

4. The color of light that has waves of the lowest frequency is ————
a. yellow c. blue
b. red d. violet

t who suggested that light energy comes in packets, or photons, was
inger ¢. Bohr
- d. Einstein

6. Which of the following relationships is true for light?
a.E=h c.bothaand b
b.A=Cxv d. neither a nor b

e

7 Which of the following is true for atoms?
a. Light is released when electrons in atoms move from higher energy levels to lower
energy levels.
b. The bright-line spectrum of a given kind of atom is unique to that kind of atom.
¢c.bothaandb

d. neitheranorb

eveloped equations t0 describe the behavior and energy of elec-

¢c. Pauli
d. de Broglie

_;e 9. The letter that symbolizes the principal quantum numberis .
am c.n
b./ d.d

_S./ 10. The number of orbitals in the second energy level is -
a1 c.4
b. 2 d. 8
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b_ 11. The number of electrons that can exist in the same orbital of an atom is

a. 1 c.4
b. 2 d8
g 12. The number of p orbitals in the third energy level is ______.
a. 1 c.3
b. 2 d.9

Part ||

Select the answer that best completes each statement. Assume, wherever appropriate, that
the orbital filling order for many-electron atoms is 1s, 2s, 2p, 3s, 3p, 4s, 3d, 4p, 5s, 4d, 5p.

— 13

< o N

b.

Three of th&{pliowing vaiues are the energies needed to raise an electron from a certain

energy level ent higher levels. The remaining value is the ionization energy for
that atom value must be the ionization energy?

a. 4 C. 840 kJ

b. 610 kJ d. 1710 kJ

. How many electrons are represented by the following configuration?

182,252 2p® 3s2 3ps 4s2 304
a. 18 c. 24 _
b. 22 d. 42 D

. Assume that the four waves A-D shown bélow represent the waves for the four following

colors of light: violet, green, red, and biue (not necessarily in that order). Which wave wouid
represent blue light?

a. A c.C

b. B d.D

Which of the following is the orbital diagram for bromine (element 35) in the ground state?
1s 2s 2p 3s 3p 4s 3d 4p 5s

AR V@ KRR X AP N O
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I T o
_&, 17. Which of the following is the or‘b(ital digagram‘for the Mg2?* ion?
(Magnesium is element 12.)

1s 2s 2p 3s 3p

R ® RV O OO0

R ® 0 O OO0

2 ® 20 ® &0

R ® R @ OO0

oo op

d, 18. Which of the shapes 1-4 in the figure below corresponds to thatotap orbital?
a i c.3
b. 2 d 4

O <

Part Il

Solve the following.

19. Calculate the wavelength of light whose speed is 3,00 x 108 m/s and whose frequency is 550
x 1014 hertz (or 5.50 x 1014 waves/s). i

-
W= < - 3.00xi0 Vs _ -3
§ ssoud'4& " SHS x0 M
20. The ionization atom X is 1050 kJ. The ionizatic”: energy for another atom, Y,
is 1210 kJ. Write a i ation that shows the ionization of X and that incluces the energy

term. Then write an , including the energy term, for the recombination of a Y+ ion and
an electron. Which of two processes involves a release of energy?

21. Write an electron configuration, in short form (1s2, etc.), for scandium (element 21).

1 272,53 3?" 4e 34!

22 Write an electron configuration, in short form, for the Sr2* ion.
(Strontium is element 38)

162 282 20 37 35° ‘33'°4F“’
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23. Draw an orbital diagram (using cir¢ b and slashes, and Iing the orbitals) for phosphorus ?

(element 15).

2p 3% 3
PR R ® 222

l¢ 25 2 3¢ 3p
& ) lﬁé\:_&ﬂﬁ‘ﬁh I

24. Draw an orbital diagram for cadmium (element 48).

s 2 2p 35 13p
R RAD D B

4p 5% °#«’
TIRR D A B B

(

25. Draw orbital diagrams for neutral selenium (element 34), for the Se4+ ion, and for the Se2- ion.

s 29 2p 35 %p Ys 24 M
noudtl é@&@@%@@@mn&

€Wwo® R ee® G 280 ® BBV HWE
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Name

Date Class

TEST A

13

e N i

Electron Configurations )

A. Multiple Choice

Select the word, number, or phrase that best completes each statement and write its letter
in the answer space at the left.

P L BRFEPERPRD

AT-48

1. The number of orbital pairs of electrons in an atom with an electron configuration of
1s2s%2ptis 2 -1 .

a. l. b. 2. L C )3 d. 4.
2. The electron configuration for oxygen (Z = 8) is ‘

a. 1s%2s%2p°. . 1s%2s°,

b. 1s%2s%2p%d-Z. @ 1s%2s%2p*.

3. The electron configuration of a neutral atom is 1s?2s?2p®3s'. The number of
electrons in the atom is

a. 3. b. 6. c. 8. (Zay11.
4. Two electrons can occupy the same region of space only if the electrons have
a. opposite charges. c. the same charge.
@by .opposite spins. d. the same spins.
5. The regions of space best represented by a spherical shape are the orbitals labeled
“8)S. b. p. c. d d. [
6. The regions of space occupied by electrons can hold at most (..}, 4. %D
a. one electron. ¢. three electrons.
By two electrons. d. four electrons. -
7. The region(s) within an energy level where electrons can be found are called )
. &. orbits. ¢. shells.
(7B orbitals. d. rings.

8. The energy level with a principal quantum number equal to three has how many sub-
levels? P n=3
a. l b. 2 (7 eN3

9. The information about electrons provided by modern physics includes

a. exact orbits for the electrons around the nucleus.
b. exact distances of the electrons from the nucleus.
c. velocity of the electrons as they move around the nucleus.
probabilities of finding electrons in certain regions of space.
10. A central idea in modern physics is the
(@ wave character exhibited by all particles.
¥, acceleration of charged particles moving around the nucleus.
¢, opportunity to locate the position of an electron exactly.
W. continuous range of energies that electrons can have.

11. The theory that seems to fit subatomic particles the best is
a. Relativity Mechanics.
b. Newtonian Mechanics.
(® Quantum Mechanics.
d. Classical Mechanics.

12. The parts of Bohr’s model of the atom that conflicted with classical mechanics
were the
a. moving electric charges.
(B) quantized energy levels. }
¢. positive nuclear charges., e
d. forces of attraction between opposite charges.

d. 4
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Name
TEST A

13 Electron Configurations (continued)

=2
13. The number of sublevels gt, energy found in the secon(p principal energy level is
a. 1. b) 2. c 4. d. 9

14, The first example of overlapping energy levels found in building up the electron
configuration involves the principal energy levels

& 1and?2 @3andd. Y5 /3 ovedq

b. 2 and 3. d. 4 and 5. QLF
15. The spectrum of the hydrogen atom includes a series of lines in the

a. ultraviolet. ¢, infrared.

b. visible. all of the above.

16. The d orbitals would not be found at the principal energy level equal to
92 b. 3. c. 4. d. 5.

17. The electron configuration for the aluminum atom (Z = 13) is
a. 1s%2s%2p3.
b. 1s%2s22p°.
{9 15%2522p®3s23p .
d. 15%2522p%3s23p 1,
18. The regions of space in which
electrons are found that are in the b4
shape shown at the right are labeled .
a. s orbitals. o

<bop orbitals.
¢. d orbitals. T : x , \
d. f orbitals. ARy @2, ar\aA“

P PEL Ple

19. The uncertainty principle is credited to
a. Bohr. . deBroglie.
b. Pauli. d) Heisenberg.

20. A characteristic that the noble gases (except helium) have in common is
(ég the same total number of electrons. ‘
eight electrons in the outermost energy level. .~} i |
c. the same total electron configuration. 6'}‘*19‘(’, o(jfg-/-
d. the same number of protons.

Ny

B. Problems
Solve the following problems in the spaces provided. Show all your work.

21. If an atom in the ground state has its highest energy electron in the 4s orbital what is (are) the
possible atomic number(s) of the atom?

(\( or 7'50\ E
7 N
At ChT4s®
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Name
TEST A

13 Electron Configurations (continued) )

22. How many orbital pairs are present in an atom with an electron configuration of
1s%25%2p®3s23p%? '

e vayg

o

PE——

23. Write the notation of the electron configuration of @a magnesium atom (Z = 12).
290294 ‘
s°2572p7 = (neT]
r
& C Ne | %%

C. Essay Question
24, Describe the shape and orientation of P orbitals. Contrast the p orbitals with the s orbital.

— ’ED orbtels are W or duwabe || Sl’)a(;oﬂ
Yo (o LR *?'WW\ P,( | 0)7 ] P 7 Olanted (.,.'mo/ ")
% 3 Man ‘. ; |
plines (%)9)2)

g?’fﬂéﬂ‘c (J

rare 15 on | e kad
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