JASPERSE CHEM 341 TEST1 VERSION 2

Ch. 1 Structure and Bonding

Ch. 2 Polar Covalent Bonds; Acids and Bases

Ch. 3 Organic Compounds: Alkanes and Cycloalkanes
Ch. 4 Stereochemistry of Alkanes and Cycloalkanes

1. Which of the following are correct Lewis structures, including formal
charges, for nitric acid, HNO3,

fon ‘o PPN
ll \O .e ll s — e Il e
H—N=0, H™O0—N—O0: H—O0—N==0,
” . + . . v
.0
A B c
A. A only
B. B only
C. C only
D. Both A and C
E. All of the above
2. The formal charge on nitrogen in the compound below is
H H H
(N
H—=C—C=N—H
l
H
A. +2 B. +1 C. 0 D. -1 E. -2

3. Which of the following choices represent(s)a pair of resonance structures?

A.
0 OH
I I
CHCH™—C—H CH3CH == CH
5 oo +
CH; CH —OcH ’ CH,CH = OCH 3
c.
H H
\ I
C=C=N, - ' -:IC"C::N
H H

D. Both a and c¢
E. Both b and ¢
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4.

Draw an acceptable line angle formula for the conmpound shown bel ow.

H H
| N
\.C §>C,/ N C” \\C::
Il I [ | H
_C. -.CL H H
H ? H
H

Rank these conpounds in order of increasing acidity (1 being |least acidic, 3
bei ng nost acidic):
NH3 HF HyO

Draw either a correct Lewis or line-angle structure for (CHg),CHCOOH.

Use the curved arrow formali smto show the novenent of electron pairs in the
foll owi ng reaction.

CHsCH,0: +CHgl: ——— CH,CH,O-CHy + :I:
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10.

11.

12.

Rank these ions in order of increasing basicity (1 being |east basic, 3
bei ng nost basic):

CHO NH,” CH; 000

Draw the inportant resonance structures of:

/\/"\/

In the reaction bel ow, |abel each reactant as a nucl eophile or an
el ectrophil e.
-+

BHy  +  OgSOHy > HgB-S(Oy),

Draw the inportant resonance forms for the structure shown below, and circle
the one that nakes the |l argest contribution to the actual hybrid.

O

)j\/\/

Wi ch of the followi ng statenents about =& nolecular orbitals is/are correct?

A.  =m molecular orbitals are cylindrically synmetric.

B. Mst of the electron density in a =m nolecular orbital is centered
above and bel ow the internucl ear axis.

C. Wen two atons are connected by a double bond, both of these bonds
are m bonds.

D. Both statenments b and c are correct.

E. Statenments a, b, and c are all correct.
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13. Triethylamne [(CHgCHy)gN] is a nolecule in which the nitrogen atomis
hybri di zed and the CNC bond angle is

A sp2 109°
B. sp2, 120°
c  sp3, 120°
D. spS, 109°
E sp, 109°

14. Choose the correct hybridization for the atomindicated in the nolecul e
bel ow, and wite in the bond angle.

0
I

sp
sp2
sp3
none of the above

o0 m >

15. Choose the functional group which is not represented in the structure of the
steroid RU 486

(CH32N

O
A. al kyne B. ether C. ketone D. amne E. alcoho

16. Which of the npl ecul es belowis an ester?

A OlgCHhCH(CHg) o
B CHgOCH, CHy O
C.  CHyCOOH

D.  CHyCOOCH;

E.  HOCCHg
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17. \Wich of the nol ecul es bel ow has the higher boiling point?

CHg CH, CH, OH or CHzCH,OCHg

18. Wich conpound is nore soluble in water?

(GHg) oNH or CHaCH g

19. Are the two compounds shown bel ow best described as geonetric isoners,
structural isoners, or not isoneric?

CHscHz\ /H CHg

20. Are the two compounds shown bel ow best described as geonetric isoners,
structural isoners, or not isoneric?

O

\)I\H A>T

21. Wiich of the functional groups bel ow contain a carbonyl group as a part of
their structure?

al dehyde

ket one
carboxylic acid
ester

a, b, and ¢

all of the above

mTmooOw>

22. Draw the structure of all acyclic al kanes which contains 5 carbon atons.
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23. Draw a 3-D picture for all of the atoms in CH3CH,CHO including all H's
usi ng the hash/wedge picture convention. (Orbitals need not be shown).

24. Provide an acceptable nane for the al kane shown bel ow.
CHaCHyOHg
CH3CHy CHy— (I:—(I:—H
CIH3C'I42CH3

25. Draw an acceptabl e structure for 4-isopropyl-2-nethyl hept ane.

26. Wen one compares the densities of n-hexane and water, one finds:

that n-hexane is nore dense than water

that n-hexane is | ess dense than water

that these two conpounds have the sane density.

that the relative densities of two inmm scible conpounds cannot be
nmeasur ed.

o0 wm>
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27. The structures bel ow are:

not isoners
conformational isoners
geonetric isoners
structural isoners
both b and d

moow»

28. Draw a Newnman projection (relative to the C,-Cg bond) for the nost stable
conformation of butane.

29. Ampong the butane conforners, which occur at energy mninma (valleys) on a
graph of potential energy versus di hedral angle?

gauche only

eclipsed and totally eclipsed
gauche and anti

eclipsed only

anti only

moow»

30. Gve the I UPAC nane for the cycl oal kane shown bel ow.

CH

&
Ny
N

CHyCHg
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31.

32.

33.

34.

35.

Wi ch of the followi ng correctly ranks the cycl oal kanes in order of
increasing ring strain per carbon?

cycl opropane < cycl obutane < cycl ohexane < cycl opent ane
cycl ohexane < cycl opentane < cycl obutane < cycl opr opane
cycl ohexane < cycl obutane < cycl opentane < cycl opr opane
cycl opentane < cycl opropane < cycl obutane < cycl ohexane
cycl opropane < cycl opentane < cycl obutane < cycl ohexane

moow»

Draw t he nost stable conformation of cis-1,2-di nethyl cycl ohexane.
nore stable, cis- or trans-1, 2-dinethyl cycl ohexane?

Which is

VWi ch of the statenments bel ow correctly describes the chair conformations of

trans- 1, 3-di et hyl cycl ohexane.

A.  The two chair conformations are equal in energy.

B. The higher energy chair conformati on contains two axial ethyl
groups.

C. The higher energy chair confornmation contains tw equatorial
groups.

D. The | ower energy chair conformation contains two axial ethyl

et hyl

groups.

E. The lower energy chair conformation contains two equatorial ethyl

groups.

Draw t he nost stable conformation of trans-1-tert-butyl-3-nmnethyl cycl ohexane.

(abbreviate the tert-butyl group as "tBu").

Provide the nanme for the follow ng structure.
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Answer Sheet for Test “Test1-350-PracticeVv2”, 9/11/3

Chapter/ Test Correct
Question Question Answer
1-9 (-,c,-) 1 B
1-12 (-, b,-) 2 B
1-13 (-,c,-) 3 E
1-17 (-, b,-) 4 RN
1-22 (-,c,-) 5 NH3 < H,O < HF
When determining relative acidity, it is often useful to
|l ook at the relative basicity of the conjugate bases.
The stronger the acid, the weaker (nore stable, less
reactive) the conjugate base. 1In this case, one would
ook at the relative basicity of F, OH, and NH, . The
relative strengths of these species can be gauged based
on the electronegativity of the charged atomin each
Since fluorine is the nost electronegative, F is the
nmost stable, |east reactive base in the group. This
means that its conjugate acid, HF, is the strongest.
1-26 (-,b,-) 6 H
I
H—C—H
| O
Il
H-T-—-C-Q-—H
H—C—H
I
H
1-28 (-,b,-) 7 //’“\\;
CH3CH29: + CH3'I E— CH3CH2C.).'CH3 + : I :
1-30 (-,c,- 8 - - -
The first factor to consider is the nature of the atom
whi ch bears the negative charge. The nore
el ectronegative the atomthat bears the negative charge
the nmore stable the anion. Stable anions are |ess
reactive and are hence weaker bases. Since Ois nore
el ectronegative than N, the NHZ' is the strongest base
in the set. 1In the remaining two species, the negative
charge is on the O but in the case of CHaCOO, the
negative charge is also stabilized by resonance.
1-32 (-, b,-) 9 + +
CH3 CH=CHCHCH, CHg and CH3 CHCH=CHCH, CHg
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Answer Sheet for Test “Test1-350-PracticeV2”, 9/11/3

Chapter/ Test Correct
Question Question Answer
1-34 (-,b,-) 10 BH3, electrophile

CH3SCH3, nucl eophile
1-38 (-,c,-) 11

O o) (o}
+“—> <>

2-2 (-,c,-) 12 B
2-6 (-,b,-) 13 D
2-10 (-,b,-) 14 B
2-17 (-,a,-) 15 B
2-19 (-,a,-) 16 D
2-20 (-,b,-) 17 CH3CH,CHy,OH has the higher boiling point since it is

capabl e of internol ecul ar hydrogen bondi ng.
2-23 (-,b,-) 18 (CHg) )NH i's nore soluble in water since it can hydrogen

bond with water. Al kanes are not capabl e of hydrogen

bondi ng with water.
2-28 (-,b,-) 19 geonetric isomers
2-29 (-,b,-) 20 structural isoners
2-34 (-,a,-) 21 F
2-36 (-,b,-) 22 CH3CH, CH,CH,CHy ( CHg) oCHCH, CHg C(CHg) 4
2-66 23 No Answer Supplied
3-5 (-,e,- 24 3-et hyl - 4, 4- di net hyl hept ane
3-8 (-,a,-) 25 CHg

I
C}QC}[}bi}[}bC}bC}h
CH(CHg) 2

3-10 (-,a,-) 26 B
3-12 (-,e,-) 27 D
3-13 (-,f,-) 28 CHg

H ~ H

H H

CHg

3-15 (-,f,-) 29 C
3-16 (-,a,-) 30 trans- 1- et hyl - 2- net hyl cycl opent ane
3-18 (-,e,-) 31 B
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Answer Sheet for Test “Test1-350-PracticeVv2”, 9/11/3

Chapter/ Test Correct
Question Question Answer
3-22 (-,e,-) 32 CHg

CHz
3-24 (-,e,-) 33 A
3-26 (-,e,-) 34 CHyCHg

C(C) 3

3-44 35 3-Ethyl -5-nmet hyl octane (note: 1. ethyl before nethyl

for al phabetical reasons 2. Longest possible chain 3.
Nunber fromthe end nearest substituent)

Page 3





