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Chemistry 233
Exam 1
Spring 2017 Dr.]. Osbourn

Instructions: The first 14 questions of this exam should be answered on the provided Scantron. You
must use a pencil for filling in the Scantron sheet. Ensure all erasures are complete. Any questions
left blank will be marked incorrect. Any question with multiple answers selected will be marked
incorrect. Answer the remaining questions on the exam itself. Show all work and provide complete
explanations.

Please write your name on:
* The first page (Exam Cover Page)
* The second page (Grading Page)
* The Scantron Sheet - Circle your Last Name

Please bubble in your WVU Student ID Number on your Scantron sheet.
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Multiple Choice

Choose the one best answer for each of the following questions. Using a pencil, record this answer
on the provided Scantron sheet. (2 points each)

1. What is the hybridization of the indicated atom in the structure below?

EY)'N"‘_ 3 90es = SpT

a. sp
b. s
&) sp?
d p
e. sp3

2. What is the formal charge on boron in the compound below?

H

H-B-H Gap3~Ybonds - O \pe- = -
H

a. Neutral (0)
b. +1

@-1

3. What is the condensed formula for the structure below?
Br O

WOH

a. CH3CH2(CH3)CHBrCH,COOH
CH3CH2CH(CH3)CHBrCH2COOH
c. CH3(CH2)2(CH3)CHBrCH2COOH
d. None of the above

4. How many hydrogen atoms are present on the indicated carbon atom?

P ) o daks duw plact
0 T of 4ns M
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5. How many o-bonds are present in the structure below?
H
WO
a. Two
b. Five
¢. Seven

Fourteen

d.
Sixteen
6. Which of the following pairs of structures represent resonance structures?
<% ©0 0 g @@ 9alaec
ﬂﬁH and \E\ﬁNH /\)J\ /\)l\ a H‘jmﬁ"“
7 ¢ more than one of

the pairs represent

o) (0]C) resonance structures
AN\ and /\|/ c‘gand Cly e.
Corstuhenal 1samus (P
b. d. lost
7. Rank the three compounds shown below in order of increasing boiling point.
l N
e N
~NH2 a4 NI o H-boﬁC,
A B Cc
a. ABC
() BCA R<C <A
c. CGAB
d. ACB

8. Which carbon atom is tertiary?
\

ony

C“b C

b.>
a. o)

\ij:éo
9. Which one of the indicated C-C single bonds is the shortest?

g
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10. Consider the compound shown below. Which one of the indicated hydrogen atoms is the most
acidic?

™ Do not v B lnow pta‘s
a. \\ +D answer -|»\/},'3 @

i SH H=-—c.
& s
HoN
25
OH-=—d.
{6

11. Consider the three resonance structures shown below. Which would be the major contributor to
the resonance hybrid?
&) on Most €7 Nes odom o
©0 NH O NH O NH

)\/U\H)J\G/lkﬂ)j\)\
b. c.

12. Which one of the compound shown below would you expect to be the most water-soluble?
OH

OH NH
C. 2
loc T e, A0 LC
YA 0 2 Hg6 SHRG
a. c. d.

13. What are the identities of the two indicated functional groups?

’I\An'azj‘of\l-
/:'JL::\/\E* CQr*bomo‘ S Q b’UQd CJ\QSQ ‘H/]a{-
< O Saher Incluckes 4 ke fone

a. A=carbonyl; B = ester
b. A =ester; B = ether

A = ketone; B = ether
d. A =amide; B = ketone
e. A =Kketone; B = ester

14. What type of orbital overlap is present in the indicated bond?

spﬂ

~ 3

sp
a. Csp3-Csp3
b. Csp?-Csp?
c. Csp?-Csp? and Cp-Cp

@ Csp?-Csp3
e. Csp?-Csp? and Cp-Cp
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Completion Section

Answer the remaining questions in the spaces provided. Show all work and provide complete
explanations. .

15. Provide IUPAC systematic names for each of the following compounds. (3 points each )

a. ?CC‘EU‘M' or- Q - “__{.L*hcg\ PmP‘ﬂ‘B
1
2-bromo - S - a’-m-bu;vl - Z-mruthyl nonene,
or
S-bromo - 2- (Y\LHA(jl -3- (“ W,-\-hvl%()von'oqmc
b. . |
A S s-cthyl-2,4,4- +rxme‘|'lf>yl%q>+me,
c.

Y deord —504.3‘-2*C\'\\0r0 —q*pmpgloc\-mc,

o
2Z-Chloro-H4 ‘(\;‘-dimc}hj‘t+%sj|) - L‘(‘PrDPj loctene

16. Draw 3-bromo-2-methylhexane as a skeletal (bond-line) structure and as a condensed
structure. (3 points)

-1 'r'of' wrijtlﬂg C'lz,%
| @ A
/\,/\/ e gim,l (C,UQZ_CJ\-\C,HB,-(QUL.)ZQ\%@

Br
Skeletal Structure Condensed Structure

17. Below is the structure of capsaicin, which is the compound that gives chili peppers their “heat”.
Circle and identify four (4) different functional groups in this compound. (4 points)

o e,
alceahol

4\ $o¢ each Cocxctly Y hendified
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18. Draw a valid uncharged Lewis structure or skeletal structure for a compound with the
molecular formula C4HqN. Hint: Check octets! (5 points)

R,
' N}
T TN, D i L-] X0
Meany Ot Possikf\&lits

* A concet sfruche wvonl] Cocrdain e a Cos o cooble bord.
k Must include W's on N.

19. Answer the following questions regarding the amino acid proline shown below. (8 points)
a. How many lone pairs of electrons are on oxygen C?

A
D}{O*_B 3 lone po'\r\:1 or (G lone pair e~
® )

b. What is the geometry at carbon A? ™Must wnle e\td'\‘bfr

H'N\H O0<«—C trigonal pleasr For Gig be Occ-tp\td
¢. In what orbital do the lone pairs on oxygen B reside?
<o o
d. What is the hybridization of the nitrogen? |
S?B

20. For each pair, circle the molecule that is more acidic and provide a very brief explanation for
your choice. (3 points each)

a. |:| J:é:luc}:m QP&QJI'
or Cl—C-H
@ @ H CI:SCF‘D is more Slable +hen C/—gé‘

é)y the Cl adoms If)du(’/tzlv—cl‘(j w.fhojraw?hy
<" d‘l}'ﬂlh"ﬂ

b. H-Cl or T s lase v O
) ®

O s Mo €7 Nney “(’\/\Qﬁ f\)
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21. For the four compounds shown below, indicate which intermolecular forces are present then
rank the compounds in order of increasing boiling point. (7 points)

(o]
\/U\OH PN )‘\/ AN
A B C D
VBW vew @0

Intermolecular VW v DV\é"D @
Forces Present: ~-D @ P-D

- Bending
Lowest BP R ' > C A Highest BP

\_/\/
@ O ?q—\\&‘ Qﬂ—d“\'

22. Determine the formal charge for each of the indicated atoms below. All atoms and lone pairs
are already drawn in for you. (1 point each)

Ha CH
3
Hee- e §He ok
H2 H3C T H
1] + 1

23. For the reaction shown below, draw in curved arrows to show electron flow and predict the
products resulting from the reaction. (3 points)

/\/S?/*'_\\(H&)/\/ e e + %/\/
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24. For each structure shown below, complete the following: (12 points)
* Draw all relevant resonance structures. (2 pts each structure)
* Use curved arrows to show electron flow. (1 pt)
* Circle the “best” resonance structure (the major contributor to the resonance hybrid). (1 pt)

CH
C B e PR
RJ

0 [
ok R —

25. For each acid/base reaction below: 1. Draw the correct products; 2. Label the acid (A), base (B),
conjugate acid (CA), and conjugate base (CB); 3. Circle the set of equilibrium arrows that best
represents the direction in which the reaction lies. (4 points each)

a. @
—~——
©

o AUSH or ~—h  + /\/36

O

B A CA CR

26. Draw a representative molecule that contains three carbon atoms and a secondary chloride.
(2 points) cl

§. A
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