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Chemistry 233-001/002

Exam 1 - Version Green
Fall 2018 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:
e The first page (Exam Cover Page)
e 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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Exams will be returned by placing them alphabetically on a table in the Chemistry Learning Center.
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 all of 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 each answer
on the provided Scantron sheet. You should also circle each answer directly on the exam.

(2 points each)

1. Structurel contains a alcohol and structure Il contains a chloride.
/\)\2 y 2 ?
OH Ci
structure | structure Il

a. tertiary, quaternary
secondary, tertiary

c. primary, tertiary

d. secondary, primary

e. secondary, quaternary

2. Rank the following protons from least acidic to most acidic.

I — NH, H-=-—1IV

1O AL | <1< v < 1]
If SH =— il

I<IV<II<II

IV<I<II<Il

I<IlI<IlI<IV

d II<IV<I<III

I<II<IV<III

3. Which gne of the following single bonds is the longest?
2 Sp2

sl X T
a C

“— |leasl s-cheracks
4. What type of hybrid orbital does the following picture represent?

N g

p-orbital hybrid orbital

oo
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5. How would you best classify the following reaction?

@
/\/0H2 + NH3 ——

Bronsted-Lowry Acid/Base
b. Lewis Acid/Base
c. None of the above

6. What is the formal charge on each of the indicated atoms? Lone pairs have not been drawn in on
heteroatoms.

.N/ S-3-2 C “-3-2
/- ‘H OO HaC™ i CH3 =~
a. -1 +1
b. +1 -1
C. -1 -1
d. 0 +1

0 -1

7. Which one of the following conformations is the highest in energy?
3 Ot CHa O c‘

X, fiic“s X, ﬁiws

a Cc

8. Which substituent shown below is sec-butyl?

PN TR L e
a b &

9. How many o-bonds are in the following molecule? Hint: draw in the hydrogen.
~o Hge, H

HzN\/\ N H TS ’ZD —_— § | o- 60061
\‘N (A ‘ TT—b Co
a. 13 ~ Zr o
b. 14 H 2 3 yq R § 13 "’
15 H NH
(D16 H
e. None of the above

10. Which one of the following would you expect to be the strongest base?

© © S
A0 e Xy SH A~ NH

a b c
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11. How many hydrogens are in the following molecule?

.mp-n@zv
\IO\U'I-PQJ::

12. What functional groups are present in the following molecule?

e R

a. arene, ketone, amine
arene, amide, ether
c. arene, ketone, amine, ether
d. ether, alkene, amide
e. alkene, amine, ether, ketone

13. What type of orbital overlap is present in the indicated bond?
NH
HJH
a. Csp?-Np
b. Csp?-Ns
c. Csp?-Nsp?

Csp? - Nsp? & Cp -Np
e. None of the above

P &
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Completion Section
Answer the remaining questions in the spaces provided.

14. Provide the formula (CxHy), name, and skeletal (bond-line) structure for the straight chain
alkane containing 6 carbon atoms. (3 points)

#C Formula Name Skeletal Structure

° C(oHH @ [Yexone. @ /\/\/@

15. Write the IUPAC name for each molecule shown below. (3 points each)

- womny B
8. S -derd-buty| -3, 4 - J
T B Qim0 -1 incomer abe arder
1 41
Br Cl. ¢l st wnle 2.2 (m)usl 2)
b. qwl -Sromg - Z‘Z d d‘\‘oro c,p-lone_
+1

16. For each compound below, complete the table by drawing the missing skeletal or condensed
structure. (2 points each)

Condensed Structure Skeletal Structure
_,or CooH

0
I RCORICNN S,
b HO(CH;),CH(Br)CH,NH> \ /\i/wlt @D
®)

17. Using the template provided, convert the molecule shown below to a Newman projection. (4 pts)

CHs @ -2 'Qr' Uy

H cl cu N
RBr H N \ Br
[}
CH,CH,4 - halk

18. Circle and identify the functional groups in the following molecule. (4 points)

Ch].or:ofg : '
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19. Draw a valid uncharged Lewis structure or skeletal structure for a compound with the

molecular formula CsH1002. (4 points)  + Struclue Lol Condain ore. cable bond or | Fing
A oo Possibividies !

o OH )

OF
OH S cluwe
20. Draw two CsH1z isomers. Then, identify and label one 2° and one 3° carbon on your structures.

(4 points)
20° 30 Oﬂ|3 f\,u,d "o

@Q,- +wo Coreel Somus @CDMCA 2° @Cpn—cc;( R°
21. For each structure shown below, complete the following: (6 points each)
e Draw all relevant resonance structures. (2 pts per structure)
o Use curved arrows to show electron flow. (1 pt)
e Circle the “best” resonance structure (the major contributor to the resonance hybrid). (1 pt)

QD coow
C SR R
@

@) ardde,

e @! VY ; ‘ @) /Q
- 0\2\)\ s O R4 —
(12)
22.For each acid/base reaction below: Draw the correct products and circle the set of equilibrium
arrows that best represents the direction in which the reaction lies. (3 points each)

oM — o o
0
N I A o

roerene (=)
Slabilized

+

N
b. .~ H’H\/ or /-CTI)/ NG S @
SR, = ©on Mo ¢-
25 alony
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23. For each pair, circle the molecule that is more acidic and provide a very brief explanation for

your choice. (3 points each) ] o

| @ explonals
2 Cl @ Br Cl s mor e Vies, enol bd&f SHaloihze s
NHz  du conyvsale base b\:) e vodluchve el fect.

vs N° O s more T nas then N @Cxplmqé¢$o

24. Calculate the relative energy (in kcal/mol) for each conformation shown below. Then, circle the
structure that is the most stable. (7 points)

l.oH ' 1.oH 1.6 kcal/mol

2,0 kealmal 1.3 keal/pmol H,0 keal/msl
@ > T @D

G2
25. Use the molecule shown below to answer the following questions. (2 points each)

C ~ NH a. What is the geometry at carbon A?

D +cdrahedral @)
~ b. What is the orbital overlap in bond B?

_—
A— 7 Cx*-Cse @
? c. What is the hybridization of nitrogen C?

E— NH, g S?z' .
d. What is the bond angle at carbon D?

\20° @

e. What is the formal charge on nitrogen E?

O @

26. For each reaction shown below, draw in curved arrows in the reactants to show electron flow
and predict the product(s). (2 points each)

a NG PR 1o N—— ‘
@ S NI

{}l
b Hzép\:‘@wo@ — Py %‘@
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