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SECTION A (50] 
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 Consider the following acid-base reaction. The equilibrium for this reaction lies to the: 

A. Left 
B. Right 
C. It cannot be determined 
D. The forward and reverse reactions are equally favoured 

1.2 What is the hybridization of Carbon atom in CF4? 
A. sp2 

B. sp3d 
C. sp3 
D. sp 

1.3 Which of the following is not a nucleophile? 
A. ·cN 
B. CH3NH2 
C. CH30· 

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 

2 



1.6 The name 2,4,6-tribromobenzene is incorrect. Which of the following is the correct name? 
A. tribromobenzene 
B. 2,6-dibromobromobenzene 
C. 3,5-dibromobromobenzene 
D. 1,3,5-tribromobenzene 

1.7 What is the IUPAC name of the following compound? 

CH3C CCH1C(CH,1, 

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 Which of the following reaction conditions would result in the anti-Markovnikov 
addition to the alkene? 

A. H20/W 
B. HBr 
C. HCI 
D. BH3: [2] H20i/OH-

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 is the order carbocations stability? 
A. tertiary> secondary> primary 
B. secondary> tertiary> primary 
C. primary> secondary> tertiary 
D. primary> tertiary> secondary 

1.11 Bromination of alkanes is a much slower reaction than chlorination. Which of the following is 
expected to be the major organic product when 2-methylbutane is allowed to react with Br2 in the 
presence of light or heat? 

yH3 
CH3CH2CHCH3 + Br2 

yH3 
CH3CH2CHCH2Br 

A. 

yH3 
CH3CHzyCH3 

Br 

B. 

yH3 
CH3yHCHCH3 

Br 

C. 

3 

yH3 
BrCH2CH2CHCH3 

D. 



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 Carbon-carbon double bonds consist of: 
A. one a bond, one TI bond 
B. two a bonds, one TI bond 
C. one a bond, two TI bonds 
D. two a bonds, two TI bonds 

1.15 Which of the following anions is the best leaving group? 
A. NH2-
B. c1-
C. CH3-
D. OW 

1.16 Which of the following reaction conditions would result in the anti-Markovnikov addition to the 
alkene? 

A. H20/W 
B. HBr 
C. HCI 
D. [1] BH3 [2] H202/0W 

1.17 Give the IUPAC name for the following compound. 

Br, 

Cl~\ 

A. (Z)-1-bromo-2-chloro-2-ethyl-4-methyl-1-pentene 
B. ( E)-1-bromo-1-ch loro-2-ethyl-4-methyl-2-pentene 
C. (Z)-1-bromo-1-chloro-2-ethyl-4-methyl-1-pentene 
D. ( E)-1-bromo-1-chloro-2-ethyl-4-methyl-1-pentene 
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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 Which molecule has a nonzero dipole moment? 
A. Cli 

B. CO2 
C. CCl4 
D. CHCl3 

1.20 Which of the following properties are not identical for constitutional isomers? 
I. Molecular formula II. Molecular Weight Ill. Order of attachment of atoms. IV. Physical 
Properties 

A. I; IV 
B. II; Ill 
C. I; II 

D. 111; IV 

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. Hso3• 

B. NaBH4 
C. ROOR 
D. Pd/C 
E. no other reagent is necessary. 
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1.23 The reactivity of alkyl halides in E2 elimination reactions follows the order ___ _ 

A. R-1 < R-Br < R-CI < R-F 
B. R-F < R-CI < R-Br < R-1 
C. R-1 > R-CI > R-Br < R-F 
D. R-1 < R-Br < R-F < R-CI 

1.24 Give the IUPAC name of the following compound. 
CH3C(CH3J2CH2c=ccH2CH(CH2CH2CH3)CH3 

A. 2,2, 7-trimethyl-4-nonyne 
B. 2,2, 7-tri methyl-4-decyne 
C. 3,3, 7-trimethyl-4-decyne 
D. 2,2,6-trimethyl-4-undecyne 

25. What is the correct name of the following compound 

OH 

A. 3-methylbenzoic acid 

B. m-methylbenzoate 

C. tolylcarboxylate 

D. methylbenzoate 
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SECTION B 
• There are SIX questions in this section. Answer all Questions. 

QUESTION 2 

2.1 Explain the following observations 

(31 

a) The boiling points of unbranched alkanes increases with increase in molecular weight. 
b) Alkanes are insoluble in water 
c) The melting points of isomeric alkanes increases on branching. 

QUESTION 3 (10] 

3.1 Draw the structural formulas or bond line (zigzag) formula of the following compounds: 
a) 3,3-dichloro-2-methylhexane 
b) 3,4-dimethyl-2-pentanol 
c) 2,3,3-Trimethyl-1,4,6-octatriene 
d) 5,5-dimethyl-2-hexyne 
e) 2,5-dimethyl-3,6-octadiene 

QUESTION 4. (10] 

4.1 Give systematic IUPAC names of the following organic compounds. 

(a) (b) (c) (d) (e) 

[SO] 

LJ 
Br 0 
I II 

CH3CHCH2CH2COH (X 
QUESTION 5 (81 

5.1 Write and identify the functional groups in the following molecules. 

(a) (b) (c) 

~Cl 

0 

QUESTION 6 [7] 

6.1 Draw a full detailed mechanism of the reaction of 2-methylpropene with hydrochloric acid. Give 
the IUPAC name of the product. In order to receive full marks, show the flow of electrons using 
arrows and all the intermediates, which are formed during the reaction. 
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QUESTION 7 [12] 

7.1 Predict the product{s) of the following reaction 

1. Hg(OAc)2, H20 

(a) 2.NaBH 4 

CH3 
I 1. BH3 

CH3CH2, -1/C, 
2. NaOH, H202 (b) C CH3 

I 
H 
H 
I 

(c) Uc"'c,.,H Cl2, H20 

(d) u ~O. ~S_0 4 

H 
l Uc"'c,.,H Br2 

(e) 

UOCH3 HCI 

(f) 
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pKa Chart 
coniugate acid 

t? .. 
conjug;1te base conjugate acid conju~atc base 

hydrogen cyanide H-c=N: :c=N: 9.1 
sulfuric acid H2SO~ Hso; -10 

(cyanide) 

hydroiodic acid HI ,- -9 .. a~=-u~H phenols 10 
hych-obromic acid HBr - --8 Br 

. ·- •"ci• hydrochloric acid HCI: :c1: --7 water H,,. 'H -:0-H 15.7 . . .. 
H (hydroxide) 

crubocationc.. /0 --3 primmy alcohols .,,/"-- ,,. H ,,,,,---... 0: 16 .. .o . + . . .. 
protonorecl 

(alkoxides) 
/""--o,, H /""-- .. ,,..H --2.4 alcohol 14- 0 alk.--y:ue~ c=c-H c=c: 26 .. 

H (acecylide anions) 
. · + 

hydronitun ion 
0 0 --1.7 H.,./ 'H hvdrooeu H-H :H (hydride) 35 H H,,.·•'H :::, 

H 
I 

uitric acid HN03 NOa -1.3 muuonia/ amines N N._ 
36 R,,.. •'H R,,.. •• ,H 

hydro.tluoric ncid - 3.2 (amide bases) HF F 
:o: :o: alkaucs /'-... - ~60 . 

carboxylic acid~ )lo,,. H )lo: 4.8 H . . .. 

9 



h\".lrO'JO!ll Mliuro 
1 2 

H He 
1.0079 <.OOW 
lilllum DH\lltJm b«on C;;'ll(XH1 rl~Opfl OX\°?<O Goorir.e n,,:)tl 

3 4 5 6 7 8 9 10 

Li Be B C N 0 F Ne 
~-~41 9.om 10.811 12.011 HC,)7 !$999 ,em i0.1ll0 

~jliffl m:J9(ltl1Jm ;;lun,O)<U11 S.il(llfl r,/".:llSJ)OOIUS suttur chlaine :r<10n 
11 12 13 14 15 16 17 18 

Na Mg Al Si p s Cl Ar 
21.m 200S 211m (S.006 J0.974 s, (165 l$.453 39.!:l!Jl 

f,ol.,1111.111 c.-ildllll sr..;no1um lnnl.Jm V:m:>dtJnJ c.t,omlt.m =;i:,,,= itCO coball ridHl ~< lhc 9:tlilrn Q('Jm;l,1"/rTI :.-s.nlc !<!ll,<itlm tlomlri<: !\.;-pion 
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 
'.l9.09S 40078 44.11!-6 47.8il1 S0.9-!2 S1 S96 ~.9'.lS SS.~5 ~M33 5a69l 61~.:6 -~Y:> 6l.'72~ 72.til 14.922 76.96 19.9'.)l SlOO 
rn~a•.im 5llQnwrn )1tra.tm z.ra;,,lum nbbium "10l}'Wanll11 tednabun rul~um 1no:kJm p>ll>:lurn sir·,-a e:>Jmlum h;lum 1in :¥11irrooy leluti.Jm lot!w.e 

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 
85Ai>8 87.~ e!l.9'"h 91 'l24 92.M J!l,81 101.07 10H1 10!l 42 107.87 11241 114.8:? 118.71 lll76 127.W 12i;ro n,.~ 

Q;,Sium b.llnW11 lUt.t?h.lm hJ!nitm IJnt:>Um n11Y,11"-:n 1N!lllm O\'miJm ~,;,;m r,13lirum QOl(J lf)ll;;\Jry lll~l.1111 µ,.:r., b~n C()ICtllum a1IJ1tnr, 1;,x;n 
55 56 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 
i3Bt m~ 11, Q7 178~9 180.95 183.64 ,~.21 100.n 192.22 10508 19Mi 20il~9 204,~q 207.2 200!!6 '"'? 1710 r2W 

1,~nt11m r:>ar,rn J.'r<.-.oociU11 IUl~CtOlJm Ol.QniJr.> s;;aoo,9,un bc:l>rll!ll n.>.ssttrn melln~llJ(l) ~oonn1!~1m U1ur«.1nun lflUrtium un:;nQ'iJ,,)dtun 
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 
11:,)1 12261 1,621 l:N;ll ,.,...,. """" ""'' 12(\~ lit.el 12711 12721 m11 r2~ 

l;>ilhal"llm ~rlim pr.,i.!.etu:t,n-Jurr O!()(JyTnA/111 ~,CXM{l><Jm snrro1lum mcpk!m o~o•n~ lar~IJm 4\"51:TC4WI t<:£ollJm ttttium 11!1Utrn ytlert>ium 

* 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 
138 91 ,~o 12 140~1 144'24 ll45l 150.36 151.% 157 25 158111 1€-2.W 161.93 H57.?6 168.93 173.(14 

:i-:nnrum 111orl!Jm r,ttnctinlJm txonilm r,wiunlJrn P~.JJm om~,::lim Cilfl1($ bi<~eli.>m c;iliom\Jm W'SIU>lt.m J>,1m1<1111 n~e•/W' I\Ctlel/l,lj'I 

**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 
<:>;n :m~1 r..104 i.38.0l 12)71 r2.:.:1 124'.ll 124n 17471 r25tl 12~'1 t?S.71 1?591 12s<:! 

10 


