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Part One: Mulliple Choice (40 points)
Select the best answer to each question. There is only one correct answer.

1. Which quantum numis’ringuishes the different shapes of the orbitals?

da. n, principadl azimuthal c. mi, magnetic  d.s, spin e.none do

2. Fich guantum number determines the size of an orbital shelle

& n, principal b. I, azimuthal c. m, magnetic  d.s, spin e. none do
3. ApOrkital con hold at most elecirons.

&' c. 18 d. 32 e. depends on the orbital
4, element has the highest electronegativity?

a oxygen b. sodium c. bromine d. sulfur e. hydrogen

5. What is the bond order of the nitrogen molecule? S

a. zero b. one c. two ree e. four
6. Whjch atom has the largest atomic radii¢

o potassium b. calcium C. arsenic d. bromine e. they are the same

7.

Which group forms oxides of the formula R20% N
a. halogens b. chalcogens c. noble gases Ikcli metals e. alkaline earth metals

8. Which of the following electron pair arangements consists of #09:§ degree bond angles?
a. octahedral b. trigonal planar c. linear & etrahedral e. none of these

e

Which hybridization occyrs-around the carbons in CH2CH:z (ethylene)?
a. sp? p2 C. sp . d. no hylbridizafion

10. How many different "shapes” {values of quantum number [} Gssible forn=72¢

a. 4 b.5 c.6 e.8
. . . = O Z/ 3/ o 5! e
11. How many unpaired electrons are in seleni ’e o2 ’
a 0 b.1 @ d.3 e. 4
12. piren an atom gains an electron and becomes an anion it:
gets bigger b. gets smaller c. does not change size

a. ammonia b. methane c. carbon dioxide ron‘fnfluoride e. water
Six 2lechvons not e‘\%ﬂ(/\\-
14. Which of the following molecules has the 5@5: bond length? acoond "B

13. Which of the following molecules is a notable exception to the rule?
)

a. fluorine b. oxygen itrogen d. they are the same
15. Which of the following molecules is polar? . S5+t = VT
a. carbon dioxide b. sulfur hexafluoride c. carpon tefrachloride i’rrogen dioxide
16. Which of the following species is non-linear? Lo CEN "9" o oTC=0 y ﬁ >
a®—"a. PNOz* b. Cs2 c. OCN™ e.Co» & =
\'|\¢b C‘_o N = 0/] <S:.-C::S> 1 sagns b,@/t
17. Which pair is isoelectronic (having the same number of electrgs)? -
a. Nal+, K+ b. CI-F- c. Caz*, Mgzt e. P!, Ca*
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a. CI- b. N* c. Mg?* e. Ar

?f 19. Which name is associated with the rule that states no two electrons can have the same exact set of
(5 fum numbers? '
(@ Paul b. Hund c. Heisenberg

d. Rutherforde. Aufbau

20. rs-lhe frequency of electromagnetic radiation increases its energy:
(\o increases b. decreases c. remains constant  d. fluctuates

#* We ddnY ‘olk VCN oot the  People .
Part Two: Short Answer (24 points)

Write your answer in the space provided

1. Explain the difference between ionization energy and electron affinity.
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2. What are the four guantum numbers and what does each represent?
M :UO\%,(/ Mﬁ = 9’\/{60'\'&{'1'9’\0
JZ:&\O@Q. mS: eockon  Spun

3. What does VSEPR mean - briefly state this theory. /\\m ‘
- Ve eory. —
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4. Consider the molecules PFs and NFs. One is stable and oneis not. Which one is which and why?

Nircoen canncst  form  Rve bonds becoacise 4

Canrot  Cypand Yo valence beyeﬂc\ § electrons.  Pry
'S Stable o NFs does not  exast.
5. Consider the molecules C2H4 and SizHs. One is stable and one is not. Which one is which and why?
]
S' \ cen
11 )

15 Yoo \Ctmoa,a. Yo QJV%CHU&\\\ overlap

P-orbidals - Silicon  does NoT Bem Adovble or Triple
bords . ColHis swble: <. Lo
6. Wha’rcouses!inespec'rroe‘ P / S‘Z-H"i C\chb Nno’ exist

IDhen an eleckon  Qboorbs G photon iF will
nMove R’om one Cioanh;m [evel 1O anothee. -
m s
This (neaie s Q\ogo,rp).fgn GPGCW. (,\)hfﬁ an 9\) !
JrO . lO\Ne(‘ er\er‘ﬂ\/ eve
Glsorbs elechon MO VES

' Thi “|ine"  tO be
& eeits o pholon. This cavses o

?Fodoced in & Specha.



Part Three: Molecular Structure (36 points)
For each central atom in each molecule —fill in the requested information:

Rty

Molecule Lewis Dot Arrangement of Shape (Molecular Polar (P) or Non-
Structure Pairs Geomelyy Polar (N)
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