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SECTION A [SO] 
QUESTION 1: Multiple Choice Questions 

• There are 25 multiple choice questions in this section. Each question carries 2 marks. 

• Answer ALL questions by selecting the letter of the correct answer. 

1.1 Which of the following alkanes would have the lowest boiling point? 

A. CH3CH2CH2CH2CH2CH2CH3 
B. (CH3)3CCH(CH2)2 

C. CH3CH2CH2CH2CH(CH3)2 
D. (CH3)2CHCH2CH(CH2)2 

1.2 Consider the following acid-base reaction. The equilibrium for this reaction lies to the: 

-
H3C-CHrc=c: + 

A. Left 
B. Right 
C. It cannot be determined 

D. The forward and reverse reactions are equally favoured 

1.3 Which of the following is not a nucleophile? 
A. ·cN 

B. CH3NH2 
C. CH3Q· 

D. H20 
E. +N02 

1.4 Consider the three isomeric alkanes n-hexane, 2, 3-dimethylbutane, and 2-methylpentane. Which 
of the following correctly lists these compounds in order of increasing boiling point? 

A. 2, 3-dimethylbutane < 2-methylpentane < n-hexane 

B. 2-methylpentane < n-hexane < 2, 3-dimethylbutane 
C. 2-methylpentane < 2, 3-dimethylbutane < n-hexane 
D. n-hexane < 2-methylpentane < 2, 3-dimethylbutane 

1.5 Among the butane conformers, which occur(s) at energy minima on a graph of potential energy 
versus dihedral angle? 

A. gauche only 

B. eclipsed and totally eclipsed 
C. gauche and anti 
D. eclipsed only 
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1.6 Which of the following compounds in the product of catalytic hydrogenation of 2,3-Dimethyl-2-
butene? 

A. 2,3-Dimethylbutane 
B. 2-Methylpentane 
C. 2,2-Dimethylbutane 
D. 3-Methylpentane 

1.7 What is the IUPAC name of the following compound? 

C:l-13C - CC:H2C(CH3 l3 

A. 4,4-dimethyl-2-hexyne 
B. 5,5-dimethyl-2-hexyne 
C. 5,5-dimethyl-3-hexyne 
D. None of the above 

1.8 What is the correct name of the following compound? 
OH 

A. 3-methylbenzoic acid 

B. m-methylbenzoate 

C. tolylcarboxylate 

D. methylbenzoate 

1.9 Markovnikov addition of HBr to 1-propene involves: 
A. Initial attack of bromide ion 
B. Initial attack of bromine radical 
C. Formation of a secondary carbocation 
D. Formation of a primary carbocation 

1.10 Which of the following carbocations is the most stable? 

0: o+ u Cf 
A B C D 

A. A 
B. B 
C. C 
D. D 
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1.11 How many stereogenic centres are present in the following compound? 

(!OH 
~OH 

A. 0 

B. 1 
C. 3 
D. 4 
E. 5 

1.12 Which of the following is a product of the acid-catalyzed hydration of 3-methyl-2-
pentene? 

A. 2-methylpentane 
B. 3-methyl-1-pentanol 
C. 3-methyl-3-pentanol 
D. 2-methyl-2,3-pentadiol 

1.13 What is the molecular geometry of the central atom in CH30(H3? 
A. Trigonal planar 
B. Trigonal pyramidal 
C. Tetrahedral 
D. Bent 

1.14 Which of the following statements is true in comparing ethane, ethene and ethyne to 
one another? 

A. Ethyne is the weakest acid and has the longest C-H bond distance. 
B. Ethyne is the strongest acid and has the shortest C-H bond distance. 
C. Ethane is the strongest acid and has the longest C-H bond distance. 
D. Ethene is the strongest acid and has the shortest C-H bond distance. 

1.15 Which of the following anions is the best leaving group? 
A. NH2-

B. c1-
C. CH3-
D. OW 
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1.16 What is the condensed formula of the compound below? 

Br 

Br 

A. CH3CH2CH(CH3)CH2CH(CH3)CHBr2 
B. CH3CH2CH2(CH3)CH2CH(CH3)CHBr2 
C. CH3CH2CH(CH3)CH(CH3)CH2CHBr2 
D. None of the above 

1.17 Give the IUPAC name for the following compound. 

Br\ rl 
Cl~\ 

A. (Z)-1-bromo-2-chloro-2-ethyl-4-methyl-1-pentene 
B. ( E)-1-bromo-1-chloro-2-ethyl-4-methyl-2-pentene 
C. (Z)-1-bromo-1-chloro-2-ethyl-4-methyl-1-pe ntene 
D. ( E)-1-bromo-1-chloro-2-ethyl-4-methyl-1-pentene 

1.18 What is the nucleophilic site in each of the following molecules? 

8. 

A. A: hydrogen; B: nitrogen; C: 2 electrons in bond 
B. A: oxygen: B: nitrogen: C: carbon 
C. A: oxygen; B: nitrogen; C: 2 electrons in bond 
D. A: oxygen: B: carbon; C: 7 electrons in bond 

1.19 The formal charge on the nitrogen atom in the nitrate ion, NO3-, is [2] 
A. -3 
B. 0 
C. +1 
D. +3 
E. +5 

1.20 Which molecule has a nonzero dipole moment? 
A. Cb 
B. CO2 
C. CCl4 
D. CHCl3 

5 



1.21 Using Markovnikov's rule, predict the position of the Cl atom in the major product from 
the reaction of 1-methylcyclohexene with HCI. 

A. A 
B. B 
C. C 
D. D 

1.22 Which of the following reagents must be used with HBr to convert 1-hexene to 1-
bromohexane? 

A. HS03-
B. NaBH4 
C. ROOR 
D. Pd/C 
E. no other reagent is necessary 

1.23 Which of the following compounds consists of only sp3 hybrid carbon orbitals? 
A. CH3CH2CH3 
B. CH3C:CH 
C. CH3CH=CH2 
D. CH2=CH-CH=CH2 

1.24 Give the IUPAC name of the following compound. 

CH3C( CH3)2CH2C CCI-hCI-f(CH2CH2CH3 )CH3 
A. 2,2, 7-trimethyl-4-nonyne 
B. 2,2, 7-trimethyl-4-decyne 
C. 3,3, 7-trimethyl-4-decyne 
o_ 2,2,6-trimethyl-4-undecyne 
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25. Which of the following statements is (are) true about the energy diagram drawn below? 

C 

reaction 
A. The reaction mechanism has two steps 
B. b labels a transition state. 
C. The overall reaction is endothermic 
D. The conversion of a to b is faster than the conversion of b to c. 
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SECTION B (50] 
• There are SIX questions in this section. Answer all Questions. 

QUESTION 2 (31 
2.1 Which of the following alkanes would have the lowest boiling point? Explain. 

A. CH3CH2CH2CH2CH2CH2CH3 
B. {CH3)3CCH{CH3)2 
C. CH3CH2CH2CH2CH{CH3)2 
D. {CH3)2CHCH2CH(CH3)2 

QUESTION 3 [10] 

3.1 Give systematic IUPAC names or draw the skeletal structures of the following organic compounds 
a) 5,5-dimethyl-2-hexyne 

b) 3-ethyl- 4-methyl-2-pentene 

c) 1,6,6-trimethylcylcohexa-1,4-diene 

d) CJ 13CI 11CTl1CI 11 "' / H 
C=C 

H / '-.. CH~CH10l 3 

e) 

QUESTION 4 
[6] 

4.1 The names of the following compounds are not correct. Point out the errors and correct them. 
a) 2,2-dimethyl-6-ethylheptane 

b) 4-ethyl-5,5-dimethylhexane 
c) 5,5,6-trimethyloctane 
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QUESTION 5 [4] 
5.1 Classify each of the following reactions as addition, elimination, substitution or rearrangement. 

(a) CH3CH2Br + NaCN -- "CH3CH2CN ( + NaBr) 

lblo Acid 0 -OH ( + H20} 
_./ catalyst 

0 
(c) or 0 Heat 

+ -0 

ldlo + 02N-N02 
Light, 

UNO, 
( + HN02) 

QUESTION 6 

6.1 The below equation shows the bromination of methane. Propose a radical reaction mechanism to 
account for the product formation. [7] 

6.2 Consider the following equation: [8] 

Explain how the product is formed by showing a complete mechanism (show with arrows). Is 
this a Markovnikov or Anti-Markovnikov product? Explain 
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QUESTION 7 (12] 

7.1 Predict the product(s) or the conditions of the following reaction 

H:!0, H2S0: (a) 

H Br 
l Uc""'"c__,H (b) 

Br 

(1) BH 3 :THF (c) 
(2) NaOH. H202 

UOCH3 (d) o<CH3 
Cl 

/OH 

(e) 

Catalyst (f) 

END OF EXAMINATION QUESTIONS 
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pKa Chart 
cQnjug,are s'C.id con;i!1 g a 1e base conj11~ate acid CQ1Jjugmc J;rn~e 

sulfuric acid H2SO.e Hso; -10 bydroge11 cyanide H-C=N: :c=N: 9.1 

(cyanide) 

hydroiodic acid HI I- -9 u9,H u~:-phenols 10 - -8 hydrobromic acid HBr Br 
. 

··- :o·· 
hydrochloric acid HCI: :c1: -7 - .. 15.7 water H,,. 'H .. :O-H . . • 

H (l1ydroxide) 

carbocations prima1y alcohols ,.,.. H ~o: 16 -3 .0 . + . . .. 
protonnted 

(alkoxid~s) 
•• ,,.H ,,/"- O,,. H -2.4 alcohol O+ alkynes c=c-H c=c: 26 I .. 
H (a<"~tylide anions) •. + 0 .. 

-1.7 hyclronimu ion H,,., 'H 0 hydrogen H-H :H 01ydride) 35 H H,,.· ·'H 
H 
I 

nitric acid HN0 3 N03 -1.3 muuouia/amines N N.._ 
36 R,,. ... , H R,,.. •"H 

hydro.tluoric acid HF F 3.2 (amid<: bases) 

:o: :o: aLkaucs ~:- -60 
carbo:--.·-ylic acids )l 0 ,...H )lo: 4.8 H . . .. 
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h)Ot9et1 tleliotll 
1 2 

H He 
1.0079 ~.0026 
lilllum b;:r¥!1illln t>c<on CCIIOO() r.llto;i,ro OX\~~n Ill/Orin;, noon 

3 4 5 6 7 8 9 10 

Li Be B C N 0 F Ne 
6.~41 9.01?2 10.e11 12.011 14 007 1.$.999 ,am :io.,ro _,.,,, n,;,()OUI.Jm ,ilumloll.m s.jl(OO ptnsphoros s,dfur cn10<tne :rgon 
11 12 13 14 15 16 17 18 

Na Mg Al Si p s Cl Ar 
:n.m 24.305 26.m 28006 30.974 3Hl6S ~S.453 19.m 

~~ilum t.i!dtnl $Cmll1U!11 Uimllm ~;;(IJdUm ctvom!l111 ~16e IIOn col),:,11 rick!! ~· i.nc g:tfum 9!!1TtlJ1lVm :is.enc ~le!lill'll ~<0mioo ~'t,l-'11 
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 

K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr 
39.098 40.078 ~.!1511 .fl.861 5119-!2 Sl.996 $4.9l$ 55-845 ~9jl S&~l 6:l.~o 65.39 6'9.rn 72.61 74.922 78.% 1?.90• Sl.~ 

rutid~Jm su;>ntum )111'<Jm rrconkJm niobium lllOlybd«l<rn techiata,n rU1haliu11t l11o',11Jm p.it1.:>:21Jm sil•,,at QjmlUlll rlctlJm lin ootlirooy lelutl.Jm IOlliM ,eoon 
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 

Rb Sr y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe 
85t68 il.62 S!l.9'i6 91214 92.s«> ~s.~ l~I 10!.07 10Z91 100.42 107.87 112.41 114 82 118 7l 12-1.76 '21.W t?i;.00 131.29 
~tun b.lll<tll Jutaum h.l1narn IJOl:l-1.!tn lutY,J~lsn tl>e!lium O.\.miJrn r;,;Jm f43!ir!Jlll l)Ol(J ~JIOJ() lll:imam ~..'lil t'51ruln f-Oi(;l\1"'11 ;tllll!ll!l rJOon 

55 55 57-70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 

Cs Ba * Lu Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn 
132_'Jt m:n 174 97 17849 180.95 1~.64 1e6.?1 190.Zl 1!)2.22 19508 1%..\<7 200.!>9 20U!l ~07.2 <OHS 1'11"11 £2,U 1'2221 

ll;)!lclJm r:>jhm JJW1"'1Cil1!1 fllll)El!Cidtm UltiWtll si;Jt<Y9i1.m bcill?llll hli.\A!ffl :JJEitn~r~m uruvi!l,Jm UlUl"lJOIUJll tnurl:nrn uru;:nQ:J)dwn 
87 88 89-102 103 104 105 106 107 108 109 110 111 112 114 

Fr Ra ** Lr Rf Db Sg Bh Hs Mt Uun Uuu Uub Uuq 
m'll 1'%1 1~1 !l.611 f?!\11 l76fl 126-11 12<:,g 1261?1 12111 !2nt mn 17!KI 

l:liirnl!1J111 t'Qr1Jrn p,o,..,odf'1(iulT ni!O'lyTilUll ''00'191hlt/ll 5arr011\J\'l t\J®ilm g)dotnw b1roi.1m Q;~<o:.WJ ho:!n\Jm /litJll!I L~tiJum ytli;Jti!Ur,) 

* Lanthanide series 57 58 59 60 61 62 63 64 65 66 67 68 69 70 

La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb 
13891 140.12 l-40.91 IU24 IUSI 150.36 151.~ 157.l:5 158.'n lE-2.fl.l 161.93 167 26 16893 173N 

:>:llOMl tnorium prc<~dinlJm u-arrilm lltli1unl.Jm i,klloMJm m>'HICLl/11 Clll\llll 1><,11;e1um c:iiiomum W4lilrlk.m 1arm.1Jm ~cruri 
Actinide series 89 90 91 92 93 94 95 96 97 98 99 100 101 102 

Ac Th Pa u Np Pu Am Cm Bk Cf Es Fm Md No 
inn m.c,i 23104 238.03 11311 12441 12431 124n 12.n 12511 ,,,,.,, 12:STI rl5P.I IZ!i&! 
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