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Chemistry 233
Exam 1
Fall 2016 Dr.]. Osbourn

Instructions: The first 13 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 Exam Cover Page
* The Second(Gradin Page
* The Scantron Sheet

Please bubble in your WVU Student ID Number on your Scantron sheet.
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Exams will be returned by placing them alphabetically on the table at the front of Clark 101. Your
grade will not be visible as it is on the second page. If, however, you have a privacy concern, check
the box below and your exams will be held back so that you can pick them up privately.
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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 Scantron provided. (2 points each)

1. The approximate pKa values for protons A and Bare 25 and _44, respectively.

H,N H

¢
A B
OH

a. 10,44
b. 25,50

(c) 35,44

d. 10,25
e. 35,50

2. Whatis the condensed formula for the structure below?

AN

Cl

a. (CHs)2CHCHCICH(CH3)2
b. CH3CH(CHz)CHCICH(CH3),
(c.) (CHs)2CHCHCIC(CH3)3
d. (CH3)sCCHCICH(CHs)3

3. What is the formal charge on the oxygen atom in the structure below?

O -3-7 = 4|

4. The H-C-H bond angle in methane is closest to

a. 90°
() 109.5°

c. 120°
d. 180°

5. Which structure below is classified as an allylic carbocation?

\@/\ @@ N7 )\/
a ®

® ® bothb & ¢
c d e
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6. What is the hybridization of the nitrogen atom in the molecule below?
e :
PaAL | ()onax A \om, Pors = S Sovps = [Sp
(chv)

2

a. s
b. sp
c. sp3

sp?
e. p

7. How many m-bonds are present in the structure below?

oY
i

a. One
b. Three

8. Which one of the indicated C-C single bonds is the longest?

Cspg

2 S 3
ot L Q“’//f Ce
&1 e

b

9. Which species below would you expect to be the strongest base? Hint: Think about the acidity of
the conjugate acids.

CHaSH CHaNH, CH3OH CHgSeH
a Q) c d

10. Carbons 1, 2, and 3 in the following structure are classified, respectively, as:

HsC
(.'01 CH3 B
-2 7
«—3 o
deH, 3

tertiary, primary, secondary
quaternary, primary, secondary
quaternary, secondary, quaternary
quaternary, primary, tertiary

quaternary, secondary, tertiary

a0 o
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11. What is the relationship between the two structures below?

/C\SH/‘D\ and OCSH% B Same bemola, diffeent atom
Connectivity,

a. Identical structures

b. Resonance forms
(c.) Constitutional isomers
d. None of the above

12. Which species below contains an amide functional group?
o) de .
iéw e )L,jv:‘ Hat 0 kelene
o~ o~ H N

a b @ d e

13. What type of orbital overlap is involved in the indicated bond?

/\
H
a. Csp-Csp
Csp3'C5p
c. Csp3-Cp
d. CspZ'Csp
e. None of the above
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Completion Section

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

(q) 14. Provide IUPAC systematic names for each of the following compounds. (3 points each)

a. - Br van'ns
LA U -bromo - 2,3 -dimethyl heplene,
B @ -\ oy peent
. CJ\/\OL\.O
- | Wrong H
b.
Br - | wmay ab
6 . 8 - > abc
2,1-d -4- lertbo ,
'/zk;qts/\;/ 1= dlibromo -4~ fertbuly lockane order of
r 1= $-botyl Sobshibsents
"*‘(\.\-ernc“ng\c#\nq\S -\ W o
c.
S\JbS\\{W‘H
3,3-d‘-eA\n3\ - ‘—\—-mt4h9\ - S-PmP:j{OQ*‘*&ﬂa Nome s
@
(4) 15.Convert the following IUPAC Names into skeletal structures. (2 points each)
a. 4-(1,1-dimethylethyl)heptane b. 2,2-dibromo-3-isopropylhexane

@ +-!Duhgl 0N 0,3 6C Chwain
/\i/\c-&q e @ oo e
GDIC Cha % isopopyl| et C3
RV

(s) 16.Below is the structure of abilify, an antipsychotic drug. Circle and identify five (5) different
functional groups in this compound. (5 points)
e

@,

oo X
o amins ond or
CWleride, only laedarn
one weedls o
be Qirded. @ o:gmahc

<

Walogen | Wale acovp
\/\\D(i(‘/,t\ or C)l\\\)fbw
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(<) 17.Draw avalid uncharged Lewis structure or skeletal structure for a compound with the
molecular formula C3HeO. Hint: Check octets! (5 points)

@ oY) valcl C3lH, O Stevedue ol
No perti iad CI(C! '+ .

OW

NOH j\\ /o\//’ A E_T

(‘-\) 18. For the compound below, predict the hybridization for each of the indicated atoms. (4 points)

®

el | an
: (]

il S s

Sp* /

S?%

@

(;} 19. 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)

4 (9*3‘2-2““ L“'Z-‘Z’"-O
q-3-2 = -I CHg .
HsC—C=C: : _C.
° y HsC’?‘CH3 HaC” \ “CHj
=| +) O

+ ~
@ D)
(0 20. Consider the molecule below and answer the following questions.

20"

a. In what type of orbitaldb the lone pairs in oxygen a reside? (2 points)
e

b. What is‘,D the geometry at carbon b? (2 points)

trisonal plencr
¢. What is tl?e bond angle around oxygen c? (2 points)

~103° @)
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(12) 21.For each structure shown below, complete the following: (12 points)
e Draw all resonance structures. (2 pts)
* Use curved arrows to show electron flow. (1 pt)
* Circle the “best” resonance structure (the major contributor to the resonance hybrid). (1 pt)

O~

@i

(2) 22.Convert the condensed structure below to a skeletal structure. (2 points)
CH3(CH2)sCH(CI)CH3

D,
C\ o pertiad Credid

(3) 23.Convert the skeletal structure below to a condensed structure. (3 points)

>k/\/\o|_| (Q“S\gc. (Q@ OH

—J 1
ol ool

() 24.For each reaction shown below, add in curved arrows to the reactants to show electron flow.
Hint: it may help to draw in lone pair electrons. (2 points each)

®
: a4 AICI - ®

a A 3 /\/CI‘AICIS

b. 5 © 4+ NHg

+ NH2 —_— /\o

~oH
"
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(a) 25.For each pair, circle the compound that is most acidic. Include a brief (one sentence or less)
explanation for each choice. (3 points each)

C e m () St e
@&

b. )\ vs
H

CSF‘H Mo  acidic 'Hqcn CSP"'H
@D |

c. v j\ Chlennes Stabilize e 630503&‘1

HsC™ "OH Lase Vit the vacluedive efleol,

D &

() 26.Foreach 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)

e Orbg
(0] O D)
I
a. )J\@ + HO/U\ or /')\/H + O
= A @Cpa—cd labels CA R
)
@ Muds o
b SNH * O o i
R A 1 ® corer labels  [CA =8
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