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l.  Consider these isomeric alkanes ﬁ~hexane 2.3-dimethytbutane, and

2-methylpentane.
Wluch of the following correcily lfsts these compounds in order of increasing
2l boiling point?

¢ ” ,3-dimethylbutane < 2smethyl pentane < n-hexane
K=K '
03 R-methylpentane < n-hexane < 2,3-dimethybutane
m’ -methylpentane <,§,3-dimethylbutane <n-hexane e
Q “hexane < 2- methylpentane < 2,3~dimethylbutane

e -hexane < 2,3-dimethylbutane < 2-methylpcntanc

2. What is the JTUPAG'name of the following compound?

3. Which of the following describes the most stable conformation of trans-1 -tert-

~ butyl-3-methylcyclohexane?

@ The tert-butyl group is equatorial. N

v The tert-butyl group is axial and the methyl group is equatorial.

6% ne of these 15 correct.



4. Which of the following statement(s) for dichlorocyclohexane is/are correct?

cis-1,2- is more gtable than trans-1,2
cis-1,3-1s mcre:,stable than trans-1,3.
cis-1,4- is more stable than trans-1,4.

5. Provide the IUPAChame for the compound below.

2- é{l-l‘» ethylhexane
@ _._ﬂlyl-Z-_gg_g-butylhexane

y-ethyl-3,4-dimethyloctane

Y 3,4-dimethyl-S-ethyloctane

None of these is correct.

n 6. ‘W hich of the following compounds will react mmxtt1 rapidly with HC{?
[
C C=¢ ¢ ¢ C

v/




Consider the Newman projection for t}jé‘ conformation of 2-methylbutane to the indicated
position on the potential energy diagram: -
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~ e)\ None of these is correct.

Tl?gi most stable conformations of cyclobutane and cyclopentane are not pianar.
What kind of strain is relieved by the nonplanar conformations?

' nearly all torstonal

nearly ail angle

d) gombination of aand ¢

ombination of all three (a,b, and ¢)



9. What is the CNN bond angle in the cémpound shown below?

. A,

N
n N SF i
H:«C/ \C"‘s . /

N-ethyl-5-methyl-3-hexanamine

diethylisobutylamine

INone of these is correct.

11. ﬁow many eiectrons will be represented by lines and /or dots in a Lewis structural
+formula for the poisonous gas, COCE; (phosgene)?
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12.  Which of the following pairs are r%oé%nce structures?

\ CH,=CHCH; and N

CH=C—"H  gd CH—C—H

I ji
:"H Qs
e ,. : .
o CH; —@—~H and CHy-C —H
/ %. l .
| e o O
@3;**0—}1 and CHy—C—H
T * % 00@

3-isobutyl-2-methylcyclopentene
sobutyl- 1-methylcyclopentene

1-isobutyl-2-methyl-2-cyclopentene

-isobutyl-1-methyl-5-cyclopentene

N None of these is correct.



14. What is the common name for the folldwing structure?
CH3

Ch s —C—Br

isobutyl bromide i3

b} t-butyl bromide /
c) neobutyl bromide - e,
sec-butyl bromide

@ isopropy! methyl bromide

15. What are the formalitharges on nitrogen and the starred oxygen atom in the
following molecule? .

16. V{gi’ich of the following is true of the solubility of an ¢ther in water compared to
thé sotubility of an alkane of comparable molecular mass?

' aj The ether is less soluble than the alkane.

b)) The ether and the alkane have the same solubility.

@ The ether is more soluble than the alkane.

There is no general relationship between the solubility of the ether and
that of the alkane.

@MI ethers like all alkanes are completely insoluble in water.



17.  Which of the compounds shown belo&r can form hydrogen bonds with other

identical molecules?
Dy @
CH:;-(“:-(}'CHg CH; -CH-C
. ' CH3 OH
D, O 0
CH;-(":.-N-CH; CH;-C-NH-CH;,- CHgCHz-(l!‘,-NHz
W e

Y

18. Which oﬁihe following statements is correct for rotation around the carbon-
f carbon b%nd of 1,1,2-trichloroethane?

“energy.

éte ¢ full rotatiy»pﬂjduces three eciipsed conformations, all of different

energy.
¢! |
| ¢ full rotation produces three eclipsed conformations, one of which is
S ower in energy than the other two of equal energy.

ne fuil rotation produces three exactly staggered conformations, all with
the same energy.

e full rotation produces three exactly staggered conformations, one of
which is lower in energy than the other two of equal energy.




19.

Consider the three step mechanism fqg?the reaction of A through intermediates B
and C to product D shown below:

A — B E;=15Kcal/mgl ; AH®=-3 Kcal/mol
B — C E,=10Kcal/mol , AH®° =13 Kcal / mol

C - D E,=2Kcal/ghol ; AH®=-20Kcal/mol

Which of these steps is rate getermining (rate-limiting)?

& e reaction of A t¢'B
a the reaction of Bito C




/) # What is the major product of the folloWwing reaction?

(T =
; e e Y {
> Peroxide

22. Provide the IVPAC narie for the compound below.

| {CHy),
. O @dt} hexort

HCH;

ans-1- tert-butyl-4-ethylcyclohexane "/

{rans-1-ethyl-4-tert-butylcyclohexane

e} None of these is correct.



23. Consider the interaction of two hydrogén Is atomic orbitals of the same phase.
Which of the following statements is:an incorrect description of this interaction?

LoD
.‘.v

A sigma bonding moleculesorbital is formed.

e bonding molecular ofbital formed is lower in energy than a hydrogen
1s atomic orbital.

@hf: bonding molecular orbital formed has a node between the atoms.

‘

The bonding molecgi'ér_crbital formed is cylindrically symmetric.

A maximum of two electrons may occupy the bonding molecular orbital
formed.

24. How many secondary fiydrogens are pre‘sggjjn the hydrocarbon below?
i

25. Wiiich of the following correctly describes the reaction shown?

CH-=CH, + HBr — CHCH,Br + hgat

> 0and AS° >0
AH®> 0 and AS®° <0
AH® < $and AS° >0

°<0and AS° <0

AHP® = AS® = 0



&

Which of the following isomers would have the lowest heat of hydrogenation?
N

i

- dimethyl-2,2-diethylbutane

-

' 1,3-dimethylpropane

_ -bromo-1-chloro-4,4-diethyloctane /
S aec e e |

3 e
, 1 i’ f A

. b)) 2 T é —C — e4

How many constitutional (structural) isomers are possible for C3H;CL;?




29. Consider the following molecule: ] CgN}[;Brg

The structure could contain which o§ the following?

pd

a) /triple bond

W double bonds

c) /a double bond and a nﬁg ‘

’ﬂ double bond and two nings

o wo of the abovem possible.

- 2.
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