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Chapter 1 Bonding & Isomerism:
1. What charge the ion will carry when each of the following elements reacts to form an ionic

compound: Al, Li, S, H. i3 R -2 ¥/
i e

2. Which is the more electropositive element: r Al @or C, B o@ (Circle correct choice.)

3. Which is the more electronegative element: O orc Qor N Qr C. (Circle correct choice.)

4. For (CH;);,CHCH,OH , list the following::

a. Molecular formula C H OH or ( H’ O

b. Abbrewated/condensed structural formula - c3 Ve
H t-

A C”‘ C - C-» O-H

Q (d. Skeletal formula | | i
! : ' A i i

- ¢~ C-0ft, Line segment /\,CA'\

5. Diagram the polarity of the N-Cl bond and of the S-O bond with 5+ and -.

c. Full structural formula ~>

+ & !
N-C1 o NmO 5§ o 570

6. Draw the full structural formula of the refr;gerant dichlorodifluoromethane and indicate the polarity of
the bonds.

¢l 3¢ c, F
el
7. Draw the formula for methanol, CH;OH, and (where appropriate) indicate bond polarity with an arrow,

e el
I

8. Draw thg‘_ewis Electron Dot diagram for H,CO H
T :: O
9 Q A n
H’ X C el FAN Of

9. Draw skeletal formulas for three different molecules that have the formula, C4Hs, and have one
carbon-carbon double bond. C

C:C—"C“L (,‘(“:CMC— C"é‘:—(d

10. Does C,Hs represent a stable molecule? . 0
i S e £ S Pl ox“}q a/ezs ;
Hhat C has b e ok b7 o
11. Draw structural formulas for all isomers of C3HgO (there are 3). )
¢ —C—C—0H c-g-< C-(—-0+
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12. Write a structural formala that shows all bonds for CCl,=CCl,

Cin ZC]
A A

_— (/l
13. Write a line-segment for (CHs),CHCH(CHz)z. /‘\( >3

14. What functional groups can you find in the following natural products? (Their formulas are given in
Figures 1.11 and 1.12, pages 33-34) '

a. geraniol b. muscone c. limonene d. testosterone
ol kene I(@"}g A+ CA\ ‘Le'v\e_, KQ“}\?}\ >
alohol Cal Kane too) alcc;l\ce]

e s a9 ’ " B
15. Are the following ionic or covalent? If covalent, is it polar or non polar” = | ke ne
a. Br CC\.(,\\\t“\‘-}—i pen FC]C&(‘”
b. LiBr.\i . ,
) on'c -

c. SiCls- (gue \f;,vjl iﬂ o la

d KCl—-\on i . _

e. PCly —c ove leat r’O leor

f. /

P2Os - (Ov’c.alff'«?l ’«)Llab/

16. How many valence electrons does each of the following have, and what is its valence? Oxygen
Fluorine Carbon Hydrogen

e Y I <— # voleace € —
| '—z < Valea 6 it
17. Draw the skeletal formulas for all isomers of C3HgF2 -
E =y BF A ’,
i | - - . = ~
, . ; 10 A T s Caom Gitne Gomnaumals
(el =i, C C C f i

18. Write an abbreviated structural formula corresponding to the molecular formula C4HgO and is:
a. Acyclic b. carbocyclic 6oH c. heterocyclic C O

Ny - c=e-¢=¢
‘Q\%S | \9,6 o

19.bivide the following into groups that might be expected to

exhibit similar chemical properties. List the
characteristic that defines each group: CsH12FJCH;0CH,| (C3H,0H) (C4HeOH)  CeHig
C | OCH,CH,OH 3 :

O "()9/(0 = c&)(oko'\s

#[_] = ethes

)’)LJ C\J(IQ'U / bC)( paied Cl)ku-«\i
20, Write abbreviated formula for: b ' ' c. NN

d)CH5CHZ_C<(H3):CH2_ a. /Y
b)CHSC(CHQLCH(CHSL_ ) cH3CHZdZH&Cﬂ3

21. Arrow symbolism: What is the difference in meaning between the following 2 arrows?

N Yy
e mue [| 1e7 move
22. Draw a diagrdm of the molecule that would be formed based on the arrows:
- & 12
0 o | 8"
S _ S
l g O Nz- U 12/8/2008
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Chapter 2 Alkanes & cycloalkanes; Conformational & Geometric Isomerism

23. Wha\iithe mole ularf rmula of an alkane with 20 carbon atoms? An alkene? An alkyne?
an e, ene Cuo H4C’ ’k)/ﬂ(d_ C ,=H§<g/
24. Which of the followmg are alk nes? 20"
a. CgHys b. C7Hss C. %Hw d. CarHse
No Jes o Gor
25. Give the correct [IUPAC name orSCHzBrCI. i ) 7L )
i i d ' 270 2T Ve
b'v‘lf: moC 1,\101,0 e _},..},36(’,) e OF }- br sin =l € Wloso e Tha '\C
26. Write the formula for each of the following compounds:
a. 2-chloropropane b. all alkyl fluorides
C‘\.ArggHC.H\B o L«,C“Q R ~ =
ol C L
27. Explain why 1,3-dichlorobutane is a correct IUPAC aame, but 1 33Wbutane is not a correct
\ ? - shew )-/ bQ,

IUPAC name. %‘ Cl -} 4
C,"‘C_"C,,’“(, .o ,\C"_.Acdjm{\\ é’ 92_ me Hf\)I/!,/L /l{?v\(w
C)\c (PN S / w-’

28. Draw Newman projections for staggered & e /chpigdmnformatlons of etslane an&’ predict which of

the two conformations is more stable. - H ™ H
more S Tabk Sl
Yno & Lo iy o

Hi0°
) H : ' 4 H“:l/ ¢
29. Give IUPAC names for; ol
a. CH,CHs; - b. ; C. Cl
P<a

| / cH
& }’L\,\ (Y] (_lu [')w',hxi l /CJ\(.L’OM, l’CL\ID/C:' S n 6“’\\//
ol cycloprofe Cy clo buTene

30. Draw the structure for the cis and trans isomers using solid ar{d dashed wedges:
C

a. 1,2-dichlorocyclopropane ]
LA
W T N
. /"L\
b. 1-bromo-3-chlorocyclobutane

Y 9’4\/
= Tang
s mg \Ej”‘ ) 'C\

31. Classify each of the following isomer pairs according to the scheme in
Figure 2.5 (structural, conformational, or conﬂguratlonal isomers):
a. 1-bromopropane and 2- bromopropane Swe e

b. cis- and trans-1,2-dimethylcyclohexane /o £ o uraction el

32. Which re reg%maaoxndlzed form of carbon, (a) rl'/ethanol (CH30H)
or ormaldeh yde (CH,=0)? (b) m ethanol or dimethyl ether (CH30 Hs)? ¥

JrEC N ; C 8 /
33. Write an equation for the monobromination of méﬁ?ane

CHL{ . i B h& CH BJ’ T H&/ﬂ
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34. Write abbreviated structures of all possible products of monobromination of pentane.

18- CH. CH.
VT TY e e P S AP L B Ul B”C“z“g

35. How many organic products can be obtalned from the monobromlnatlon of cyclopentane’?

Onl 4 7h - retlr what e She Be s on,
/ bv’C‘ V\uC (7?”1 Q‘, 2
36. List the following in order of increasing boiling pomt alst lowest bouhng pom first)

B¢ Dt (il <]

37. Write equations for all the steps (initiation propagation, termination) in the free radical chlorination of
methane to chloromethane. m 3.
((.t.

In/\%a’ho-fj ‘ m ;Cb
g S OTE WLy, —> HCl 3 oSl
S .(H b “\”)acgcw Cle

m

T-efﬂ“/’\(,{')%vm_% 3‘/‘/0’\3 C;l"/ _,__ Cl’ __5 C' ! aCH’ —j— c\C)—?CH C)/%
S b

38. Write the abbreviated structural formula and name for all possible i isomets of:

A. 2-methylhexane B, Heptane C. 33d|meglpentane D. Hexane E. 2-methyl-pentane

A. CiHio (2) Chy Oy CH,CHy CHy cHLHB ReC H +9CH,
— e "k gyl 3Oy

2 - B ) i |_ _B- .
(B Czei;izflzBré SE) ' gir é_()/ % M o B 1, ,” “Ni bipmo =3~ S
e 0 s . s Hran ) PR
& - b 1, T bromo |- chlove efbany ) '
C\ i ] w B }breme 2 - chlero e I‘/lf\cn

39. Write an equatlon for the complete combustion of hexan )
q
| CHyCh Dyt 0, — Coy F HR.0

40. Write an equation for the monochlorlnatlon of cyclopentane

) el ‘7\%@ o e

41. Explain why the hame given is incorrect & give a correct name: ~ bl ey c)w_ Vofee
a. 1,3-dimethylcyclopropane i — Chou)d b ] L d e Py Py
s

C\ & b€1,13trimethylpentans % J
2}—’"*‘—/ TRt ot lomz:yr chain Shold be 2, Y byl
rite skeletal formulas & names for60ycloa|k e isomers w/the followmg molecular formula CsH1o
TR
X Aq A s

43. Name the molecules below.

e the molecules below. C
c C'j’ / Ci Br e_ii ‘ ’
i o A QC=E Aé}'* =
(“, C’/, HH : e I i ‘O{D,ﬁ\9 s 2/_,(/ l’\O/(‘)

3
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44. Are the following structural isomers, conformational, configurational, or identical?

/ Cl al h
H 4~ _H A M.Q { OTamly )
7// and VL o Contormation 4 B
)‘\ ,/\/ \:{,\
I H “-l-" Cl
H

J\:( E and : \/-L:(JC] 0 S “}' Y cf}v\ 0 (C‘ oN Cl ) frﬁ/?ﬁﬁ

12K P car 0ors
u ,L

e CH,CHCH,CH,CH,  and (‘,‘..hx_;(:f-u:f12<I:1Icn3 ‘lolef\'j\ o — Same nan
‘
Cl, ? Cl,

45. Boat & chair isomers: —
A. What type of isomers are they; conformational, fotamers or structural?

B. Is the diagram at the left a boat ogcgair?"/‘

B C. Label each CH3 group as axial or orial.
& o N\HSQ D. Name the molecule, mcludlng acis or trans prefix.
3

f\ ans \ L’ -'“t )\'" )\, I‘CXQ
. H E. How would a nng flip affect aX|aI/e atonal posmons and cis/trans
orientation? \[ /
C V ang JLV STxys S ™~
' H C(CHzs  F. Which molecule is more stable? Circle it and
< (CH3)3C\N\C(CH3)3 ’. o H explain why.
e . ~—~ et
W Nl
e Eﬁgf\y

Chapter 3 Alkenes & Alkynes
46. What are all the structural possibilities for C4Hs? (4-acyclic & 5 cyclic. List 5 of them.)

CEL g8t C C=C—CaC

SR o - e e A N e

)
j—

g ~<_ M

47. Wthh of the following compounds have @Wltmb bonds? If not conjugated, what kind of
bonds are they? ——

x((f&

)
Con). b latzd

1sola k:g (w’\) Isp la
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48. Name each of the following structures by the IUPAC system. Include cis/trans or E/Z if appropriate.

A\fh-t”\“‘[) 2 lo k"t

a) cl <l L -
Z;\C— ~ b. (C 3)2C C(CH3)2 C. CH:CCH(CHs)CH?CHz )
Su) 3-methy| - bpertene -Y-yne
X fonsd = NW o-1-prpen f. HC=C(CH,)sCHs
&)H f_,,/q I~Lexy‘i1€_

d e _e=¢
) ®/ Ha‘(c/ - Br‘H‘J"
meH’\\,,C\/C'U }’)e)(C’\f (Z)", L)fwmo ‘I—Ll’"O/L‘ ""F'D‘)e'\(,

49. Write the abbreviated structural formula for:

a. 2,4-dimethyl-2-pentane ( ) C —C CH(C H 3 ov C— C “Q L’ -C

b. 2-hexyne ¢ 2l ST : :
o N s ey e e (g
CHy (2 CCHCH Ny of -
c. 1,2-dibromocyclobutene /,;ﬁ/"
I:Z b7
d. 2-chloro—1,3—butadie£]e =
!‘ H C }'} ()/ 3 - Q/ —C :(, .
chy = cea =il X . s
ﬂ3 -bromo- 2 methyl-2-pentene Y/ - . 1%
A % :
bu‘»V‘é{) = (_
ﬂ°‘ wo\@ S
C C—L.
50. Which of the following compounds can exist a cis-trans isomers? Draw their structures.
a. propene b. 3-hexene c. 2-hexene d. 2-methyl-2-butene
cip=chen, << 8 e B .'2}3 /C /C
2 C C ¢—C
=t br -
NO AS Ye=C s
51. Write an equation for the catalytic hydrogenation of: C/
a. 2-methylpropene .Q
( =c-C + Hz, R Q_’
-
b. 1,2-dimethylcyclobutene g ( | __f‘ s 1oy A

o

—C ‘ P+ | Sl - (f-\a‘)et
D\C *Hz‘—_/>‘( |l | e hydYy
ure

52. Write an equation for the reaction of bromine at room temperat
a. 1-butene B, /}/

C =C-C-C f”bf — 'Q-—C—'C -C
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% < )
O+ 8 > (54
53. Write an equation for the acid-catalyzed addltlon of water to: ( H-

a. 2-butene =
c—C=Cc—C + nzb—') or s e e

b. cyclopentene ;
l\ " ) = Ib* -j— \]’ (J .H
54. Write an equation for each of the following reactions: I

a. 2-butene + Hi C_vC':(,’C + BT > C- il T Q“Q

b. cyclopentene + HBr 6\7 + H Br —> C*” B

55. Use Markovnikov’s rule to predict which regicisomer predominates in each of the following reactions:
a. 1-butene + HCI 1 ' : e I
C=C—C=C + RO — € = C=itahifit dec
i

b. 2-methyl-2-butene + H.O (H* catalyst) C l

_}, EL —C. — 3

i H . C
C-C=¢-¢ +H;0 - (1: } -

56. What two products are possible from the addition of HCI to 2-pentene? Does one predominant?- 9 ,(,fc

Why orwhy not? e

fythLu\s(éL ___“Q__(_,(_Q QL, C«C"’C‘“C“C
ch \.L\/ \
o ‘Y\f'i« Saw€ H Ct Cl

b. cyclohexene

00 3’7 Classify each of the following carbocations as primary, secondary, or tertiary.

+ + -
a. CH;CHCH,CH; b. (CH3),CHCH, c. CH,

58. Which carbocation in Question #57 above is most st/able? Least stable? )
3¢ > |
59. Explain w /y in the first step in the addition of HBr to 1,3-butadiene, the proton adds to C-1 and not C-
% /CH T ORI ECH -

\
Hus s LH‘}H,( -7—
60. Write an equa’uon for the expected products of 1,2-addition and 1,4-addition of Br to 1,3-butadiene.

C = Q-(_+b,—>-C(—”QQ_+C~(,C(.+})5
B B B Br

61. Which alkene will give only acetone, (CH3)ZC O, as the ozonolysis product”

LHSBZ C= («(C HS

62. Write equations for the following reactions:
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