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When neo-pentyl bromide is sub jected 1o Wurlz reaction,
the product formed is

(a) 2,2,44-tetramethylhexane

(b) 2,2,4.4-tetramethylpentane

(¢) 2,2.55-1ctramcthylhcxanc

(d) 2,2,3.3-tetramethylhexane

The conversion of 2, 3-dibromobutane o 2-butene with Zn
and alcohol is

(a) recdoxreaction (b) @-climination

(c) P-elimination (d) Both(a) and (b)

1, 3-Butadicnc when (reated with Br, gives

(a) 1,4-dibromo-2-butcne (b) 1, 3-dibromo-2-buicne
(¢) 3, 4-dibromo-l-butenc (d) 2, 3-dibromo-2-butenc
An alkenc having molccular formula C,H,, was subjccted
10 ozonolysis in the presence of zinc dust. An cquimolar
amount of the following two compounds was obtaincd
CH,COCH, and CH,COC H,

The IUPAC name of the alkene is

(a) 3,4-dimethyl-3-pentene (b) 3,4-dimethyl-2-pentene
(c) 2,3-dimethyl-3-pentene (d) 2,3-dimethyl-2-pentene

Acid catalyzcd hydration of alkencs cxcept cthene Icads (0
the formation of
(a) mixture of secondary and tertiary alcohols
(b) mixturc of primary and sccondary alcohols
(¢) sccondary or (criiary alcohol
(d) primaryalcohol
Inareaction

Hypochlorous R CHZ_OH
CH, =CH, =5 >M > |

CH,-OH

Where M = molccule; R =rcagent; Mand R arc
(a) CH;CH,Cland NaOH
(b) CH,Cl-CH,OHand ag. NaHCO,
(¢) CH,CH,OHand HCI
(d) CH,=CH,and heat
The ncgative part of an addendum adds on to the carbon
atom joined to the lcast number of hydrogen atoms. This
statement is called
(a) Thiele’s theory (b) Peroxideeffect
(¢) Markownikof’srulc  (d) Bacyer’s strain thcory
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Match the columns

Columin-I Colunmn-TI
A. CH=CH+H,—»CH,=CH, L Zn
B CH,CH,Br »CH,=CH, . Conc.H,SO,
C  CHBrCHBr—>CH,=CH, IL PdC
D. CH,CH,0H—CH,=CH, IV Alc.KOH

(a) A-III;B-1V;C-I;D-1II

(b) A-IV;B-1II,C-II;D-1

() A-II;B-T,C-IV,D-1II

d A-ILB-1V,C-II;D-I

Which ofthe following will yield a mixture of 2-chlorobutene
and 3-chlorobutene on treatment with HCI ?

(a CH,=C=CH-CH;
(b) H,C=C-CH=ClL
CH,

() CH,=CH-CH=CH,

(d) HC=C-CH=CH,

Lindlar’s catalyst is

(a) Nain alcohol (b) Rancynickcl

(c) Pd/BaSO, (d) Nal/liq. NH,

Thetreatment of CH,MgX with CH,C = C— H produces

(a) CHE—CH=CH$ (b) CHKCEC—CH3

(¢ CH,-HC=CH-CH, d) CH,

A group which dcactivates thc benzenc ring

towards clcctrophilic substitution but which dirccts the

incoming group principally to the o- and p-positions is

(@ -NH, (b Cl (© -NO, (d) -C,H

Isopropyl alcohol is obtained by reacting which of the

following alkenes with conc. H,SO, and H,0O

(a) Ethylene (b) Propylene

(c) 2-methylpropene (d) Isoprene

In the preparation of alkanes from hydrogenation of alkenes

and alkynes. Finely divided catalysts are used which of the

following statement(s) is/are correct regarding these

catalysts

(1) Platinum and palladium catalysc the rcaction at room
tcmperaturc.

(i) Nickel catalysc the rcaction at rclatively higher
lcmperaturc and pressure.

(i) Platinumand palladium catalyse the reaction at higher
temperature.

(a) (1) and(iii) (b) (i)and(ii)

(c) (i)and(iii) (d) (i) only

Which on¢ of the following rcactions is cxpected torcadily

givc a hydrocarbon product in good yiclds ?

16.

17.

18.

DPP/CC13

(@) RCOOK Llcctrelytic
oxidation

() RCOO Ag™—P2
Cly

© CH3;CH;——=2—
hu

(d) (CHj);cC1—C2Hs0H

Which of the following change is correct

@ >c=c< »>c-¢<

1,, CH3;CO0Ag
wet CH3COOH

OH OH
o
I;, CH3COOAg
W S>E=C 2 CE00R 5 N oo
@) > < dry CH3COOH >$ ¢ <
OH

(c) Both (a) and (b) one correct

{(d) Ncithcr (a) nor (b)

The products obtained via oxymercuration (HgSO, +
H,SO,) of 1-butyne would be

@ CH;-CH,-CO-CHj

() CH;-CH,-CH,-CHO
() CH;-CH,-CHO+HCHO
(d CH3CH,COOH +HCOOH

The number of opticallyactive products obtained from the
complete ozonolysis of the given compound is :

CH, H

CH;— CH=CH— C—CH=CH—C — CH=CH—Cl;

19.

20.

{118

—
[

CH,

(@ 0 M) 1 © 2
Propync on polymerisation gives

(a) Mcsitylene (b) Benzene
(¢c) Ethyl bcnzene (d) Propyl benzene

The electrophilic substitutions reactions of benzene takes
place via

(i) generation of electrophile

(i) generation of nucleophile

(iii) [ormation of carbocation intcrimcdiatc

(iv) rcmoval ofproton from the carbocation intcrmcdiatc
(a) (i), (i) and (iv) (b) (i), (i) and(iv)

(¢) (i)and (iv) (d) @iyand(iv)

d) 4
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21. Two organic compounds A and B both containing only C.  Arcnc+ Fuming sulphuric 1. Caualytic
carbon and hydrogen, on quantitative analysis gave the in presence of AICI hydrogenation
samc pereentage composition by weight : D. Arcnc+ Hydrogcn IV, Fricdcl-Crafis
C=(12/13) x 100%,H=(1/13) x 100% in presence of Ni reaction
A decolourises bromine water but B does not. A and B (@ A-LB-IILC-ID-1IV
respectively are ®) A-IV:B-II,C-1I[;D-1
(@ C,H,and C;H, (b) C,H;and C,H, (¢) A-NILB-I;C-1IV;D-II
© G, H and C, H (d) C H_ and C,H, (d) A-ILB-IV.C-I,D-III
22; Thcma jor producl of th¢ following rcaction 27.  Ofthc threcisomeric CH, hydrocarbons shown below how
0 many can ¢xist with all carbon and hydrogen nuclei located
H;C-C=CH L EL Ml —3 in a singlc planc
cther H 30 CH
CH, CH, CHCH,4 H,C=C=CH,, |l :>cn2,1hc—c§cu

CH
@@ 0 b) 1 () 2 (d) 3
28. Exccss of CH,COOH is reacted with CH = CH in presence
of Hg?*, the product is
/ C_CH’{ (a) CH},CH(OCOCH:;)Z

é a»é
E E (b) CH, = CH(OCOCH,)

~¢
HoE ECH

() (CH3COO0)CH; -CH,(OOCCHj3)
(d) None of these
29, Which one of the following contain isopropyl group?

23. 2,3-Dimethyl-2-butene can be prepared by heating which of (@) 2,2, 3, 3-tctramcthylpentane
the following compounds with a strong acid ? (b) 2,4-dimcthylhexonc
(a) (CH,),CH- CH -CH=CH, (©) 2,2, 3-trimcthylpentanc
o | - (d) 3,3-dimethylpentane
CHy
®) (CH,), C~CH=CH, HgS0O,4 /H,804 s
(c) (CH ),C CH-CH,-CH, 30. 1- Pcmyne—l
(d) (CH.),CH-CH,-CH=CH, BF;, THE, H,0,, OH~ '
24. Which C-atom 1slhcmosl clcclroncgalivc in this structurc? .
i : ; ?()a n g;{ can pc dlfml]gunshc(db?y -
: ! - a) Silver-mirror tcs odoform 1¢s
CHE=CH, ~CSEH () Both (d) None
(@ I 31. The major product obtained in the photo catalysed
(M) I bromination of 2-methylbutane is:
(c) I (a) l-bromo-2-methylbutane
(d) all arc cqual clectroncgalive (b) I-bromo-3-mcthylbutanc
25. Whichoflthe following will havc Icast hindcred rotation (¢) 2-bromo-3-mcthylbutanc
around carbon - carbon bond ? (d) 2-bromo-2-mcthylbutanc
(a) Ethanc (b) Ethylene 32, Acctylenic hydrogens arc acidic because
(¢) Acctylenc (d) Hexachlorocthane (a) Sigma clectron density of C — H bond in acetylene is
26. Match the columns nearer to carbon, which has 50% s-character
Column - Column - 11 (b) Acetylene has only open hydrogen in each carbon
A.  Alkyl+Acidhalide L. Sulphonation (c) Acetylene contains least number of hydrogens among
in presence of dry ether the possible hydrocarbons having two carbons
B.  Arcnc+Acidhalide II. Wurtzrcaction (d) Acctylene belongs 10 the class of alkynes with
in presence of AICK, molccular formula, C H,,
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'SPONSE 26.0@OQ@ 27.00O@ 28.0®O@ 29.0®O0Q@ 30. QO®OO
3.O®OO® 312.00O©@

Space for Rough Work

GRID




lc52)

DPP/CC13

33. Which of the following will be most casily attacked by an
clectrophile?
(@ CH, () CHC (¢) CHOH (d) CH.CH,
34. Name of'the following reaction is

S~

(a) Claiscn Condensation (b) Dicl’sAldcr rcaction
(¢) Dicckmann cyclisation (d) Michacl addition reaction
35. The most suitable catalyst for the hydrogenation of
2-Hexyne —— 2-cis-Hexeneis
(@ Pd-BaSO, (b) (Ph.P);RhCI
() 10%Pd—C (d) RamneyNi
36. //\/\ NH, + Excess of El. MgBr — ?
(a) 1moleofEthane
(b) 3 mole of ethane
(¢) EIC =CCH;CH;NHE!1
(d) 4mole of ethane

37. Among the following compoimds (1-111), the correct order
of reactivity with an electrophile is

C,H.OCH, C¥H- C,H.NO,
I 1| 111
(a) M>MI>I () Hi<Ii<l
(¢) I>T>IN (d) I=T>I1

38. What is the major product cxpccled from the [ollowing
reaction ?

CH,
Oy

Where D is an isotope of hydrogen
. CH,
o Gl O
CH,
’ H
H
CH, D
d
® @‘0 ” QLIS
D Cl
39. The product of the reaction given below is:

1. NBS/hy

2. H.0/K.CO, X

0 CO.H

(@) (®)

OH

() (d)

(i) X
(i1} H,0/Zn

H3C.C-C.CHjz In the above reaction X is
Il
O O
(a) HNO; (b) O3 () O (d) KMnO,
41. Whichofthe following represent the correct order of acidic
strength ?
() HC=CH>H,C=CH,>CH;-CH;
(ll) HCECH>CH3—CH3 >H2C:CH2
(i) CH3C=CH>HC=CH>CH;-C=C-CH,4
(ivy HC=CH>CH,;-C=CH>CH3;-C=C-CHj;
(a) (1)andii) (b) (in)and(iv)
(c) ()and(iv) (d) (@)and (iv)
42, Which onc of the following compounds would have the
highest heat of hydrogenation ?
(@ CH,=CH,
(b) CH;-CH, -CH=CH,
(¢) CH,;CH=CHCH;j;

(d) (CHj3),C=C(CH;3);

43. Onmixing a certain alkane with chlorine and irradiating it
with ultraviolet light, it forms only one monochloroalkane.
This alkane could be
(a) pentanc (b) isopcntane
{c) ncopcnlanc (d) propanc
44. Acctylenc gives
(@) white ppt with AgNO, and red ppt with Cu,Cl,
{b) whitcppt with Cu,Cl,andred ppt with AgNO,
{c) white ppt with both
{(d) red ppt with both
45. Sodium ethoxide is a specific reagent for
(@) dehydration (b) dehydrogenation
{c) dchydrohalogenation (d) dchalogenation

40, CH;C=CCHy

3B.O0O® 34.000
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CH, Cli,
- ethet
BT CH,Br+2Na + Br—CHy~ C — CHy s
CH3 CH;
neo-pentyi bromide
CH, CH,

| |
H,C - (lj e - IC ~ CH,
CH, CH,

2,2.5,5-tetramethylhexane

Zn/atcohol

CH;CHBrCHBrCH 3 ——————— CH;CH = CHCH 5
Sincc two brominc atoms arc lost from diflcrent carbon
alom, the rcaction is known as f3-climination.

(@ Theintcrmcediate 2° carbocation shows rcsonance

CH, =CH-CH=CH, 2,

3

«—> CH,Br-CH=CH —C]—IE]

— BT CH,Br-CIl = CH-CH,Br
1.4-dibromo-2-butene
- C/C[’l;
™ CH,CH,

2. 3-dimethyl-2-pentene

CH CH
e=pro=el °
CH, C,H

3

(¢) CH;—CH=CH,+H,0 —25% ,CH, —CH-CH,

(081
2* alcohol
CHy CH,
. ' o) L
CH;—-C =CH; + H,0 —— CH; - C —CHj4
!
OH

3% aleohol

Addition follows Markownikoff’s rule.

CH, =CH, HOCI Cle—Cle aq. NaliC®;
Cl OH ?Hon
(M) CH,O0H
Glycol

7.

10.
11.

12,

CHEMISTRY
SOLUTIONS

(©)

(@)

(a)

(©)
(]

(®)

DPP/CC13

According 1o Markownikoff’s rule, "in case of addition
of an unsymmectrical rcagent (H- X), the positive part
gctattached to the C which is Icast substituted or which
bears larger number of hydrogen atoms."

H H
R [
NEege™ L recc
—
T

MarkownikofI”’s rulc is bascd on the stability of
carbocations (3° > 2° > | ® > mcthyi).

CH =CH +H,—¥€ 5CH, =CH,

Ethyne Ethene
H H ; H }_[
alc KOH AN
—C—C — =
H ? ? H —),-_\ /C C\
H X H H

(X=CLBr,1)

CH,Br — CH,Br+ Zn——>CH,=CH, + ZnBr,

C”““'L‘ES"* CH, = CH,+ H,0

CH,=C=CH-CH,— %

=, +

—< ,CH, = C ~CH,CH, + CH, = CH ~CHCH,@
| |
Cl Cl

2—Chlorobulene 3I—Chlerebutcne

Writing the reaction we get
CH;MgX+CH;-C=C-H—>
CH3;-C=CMgX +CHy(g)
—Cl group is o-, p-dirccting duc 1o +R cffect ; however
it is dcactivating duc 1o strong —I clf'cct of Cl (dilferent
fromother o-, p-dircclinggroups which are activating).

The net result is that chlorobenzene undergoes o-, p-
substitution, with difficulty.
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14. (b)
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16. (©
17. (a)
18. (@)

H,C—CH=Cll— C—CH=CIll—

DPP/CC13

cone. H,80y N
Markonikoff's rule ~

CH;-CH = CH,+H,0

CH3—C|H—CH3
OH

Isoprepylalcohol

Dihydrogen gas adds to alkencs and alkyncs in the
presence of finely divided catalysts like platinum,
palladium or nickel to form alkancs. These mctals
adsorb dihydrogen gas on their surfaces and activate
the hydrogen-hydrogen bond. Platinumand palladium
catalyse the reaction at room temperature but relatively
higher temperature and pressure are required with nickel
catalyst.

Electrolysis of a concentrated aqueous solution of either
sodium or potassium salts of saturatcd non-carboxylic
acids yiclds highcr alkanc at anodc.

2RCOOK —Eeemetic , »pco0™+ 2K*
Oxidatien Anodc Cathedc

At anode : 2RCO® —2RCO® +2¢ ——>
R—R+2C0,
2K*Y+2e —2K
2K+H,0—-2KOH+H,T
Both (a) and (b) are correct. Wet CH;COOH gives cis

At Cathode :

addition and dry CH3COOH gives trans addition
products.

Oxymercuration leads to hydration according to
Markowuniko(I"s rulc.

CII_‘.;CIIzC =CH HgSO4+H2504 ;,

(l)H
CH3CH2C: CH2 —>CH3CH2COCH3

CH, H

CH,

=l

O5/Zn/H50

CH;,

V

2H;C—CH=0+20=CH—C—CH=0

(achiral)

i

(achiral)

C — CH=CIH—CIl,

19.

20. (a)

21. (a)

2. @

23. ()

Ch; -

2, 3-dimethyl-2-butene

H,C CH CH,
N\

3CH; -C=CH——> | I

CH,
Mesitylene or 1, 3, S-trimethyl benzene

According to experimental evidences, electrophilic

substitution rcactions arc supposcd 1o procced via the

following thrce sieps:

(1) Generation of the clectropbile

(2) Formation of carbocation intermcdiate

(3) Rcmoval of proton [rom the carbocation
mtermediate

Determine the empirical formula of the two compounds

12 1
C:H=|—=x100|:|—x100|=92.3:7.
[13)( J (13X OJ 7.7

:E:E: 7.7:77=1:1

12 1
.. The empirical foninula ofthe two compounds is CH.
Thus the molccular formula ofA and B will be the simple
multipleof CH, i.c. C1L,, CH;, CH,, C.H,, clc.
Thus options (c) and (d) arc discarded. Further sincc A
decolouriscs brominc watcr and Bdoesnot, Aand B should
be C,11, (acetylene) and C H (benzene) respectively.

H,C - C = C {H + CH;CH,|MgCl —

H_}C -C EC—M‘C’,C} A CH}CH}

O-:o
O<0H

C=C-CH;
(CH3);CH- CH -CH=CH, contain 7 carbon
|
CHjy
aloms
By
. B
C-CH=CI1,+H oy CH;-C-CH-CH,
| A ’
CH, Ch, (2%)
chaIrangcmcnt
CH T
°Hj CH; CH
NG o 3 3 . > d 3
C= €— CH;=-CxC
CHy” ('\c113 - 'Llll “CH,

{Stable 3° carbocation)
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24,

26.
217,

28.

29,

30.

31.

32.

(a)

(a)

«
(a)

(@)

(b)

(©

@

(a)

] s-391

As the number of bonds between carbon atoms
incrcascs, clcctroncgativity of that carbon also
incrcascs ducto increasing active power of clectrons.
Also sp hybrid is more electronegative than sp? which
is more electronegative than sp3(- s character
decreases) Hence, option (a) is correct.

Ethylene has resitricted rotation, acetylene has no
rotation, hexachloroethane has more rotation than
cthylence but less than ethanc because of greater size
of the substituent (chlorine) in hexachloroethane than
in ethane (substituent is hydrogen).

In H,C = C = CH; hybridisation of C atoms is sp’

and sp. Thc molccule is monoplanar but H-atoms lic in
different planes.

CH= CHL?:)") CH, = CHOCOCH;
Hg~
CH;COON CH;CH(OCOCHj),
CH, ?HB
Ncn- CH, CH CH, CH,
CH?/ (2.4 dimethyl hexane)

—_—

lsoprop;] gioup
It contains isopropyl group.
In the given reactions, X is

@]
Il
CH3—CH2— CH,- C—CH3 andYis

CH,;CH,CH,CH, CHO, X will give +ve iodof orm test

and Y will give +ve silver mirror test.
The order of substitution in differcntalkancs is
P >Re S
Thus the bromination of 2-mctbylbutanc mainly gives
2-Bromo- 2 - methyl butanc

|
CH; —CH, - CH ~CH, —2%2

2-methylbutanc

CH; CH;

| |
CH; —~CH, — CH —CH,Br + CH; ~CH, — C —CHj
1-Brome-2mcthyl butane |
(tninor) Br
2-Bremo-2-methy! butane
(tnajor)

The acidity of acetylene or 1-alkyne can be explained
on the basis of molccular orbital concept according 10
which [ormation of C—H bond in acetylenc involves
sp-hybridiscd carbon atom. Now since s clectrons arc
closer to the nuclcus than p elcctrons, the clectrons
present in a bond having more s character will be
correspondingly more closer to the nucleus.

33.(c)

34.

35.

36. )

®)

(@)

37.(¢c)

Llcctron-releasing

(b)

Thus owing to high s character of the C—H bond in
alkynes (s = 50%), the electrons constituting this bond
are more strongly held by the carbon nucleusi.e., the
acctylenic carbon atom or the sp orbital acts as more
electronegative specics than the sp? and sp® with the
rcsult the hydrogen present on such a carbon atom
(=C—H) can be easily removed as a proton.

Phenol as well as tolucne have clectron-relcasing
groups, howcver —OH group, in phenol, is more
clectron-releasing (due 1o +R cffcct) than the —-CH,
group in tolucne, so phenol is morc casily attacked by
an electrophile.

The given reaction is Diel’s Alder reaction. This
reaction involves a cycloaddition between a con jugated
diene and a substituted alkene.

Reduction of alkynes with Lindar s catalyst (Pd-BaSO,)
gives cis-alkencs.

HC=C-CH,-CH,;NH, contains threc active

hydrogen atoms (onc attached to sp hybridised carbon
atom and two attached toN). Henee, EtMgBr will give

three molcs of CHg .

: OCHj4 NO,

No group Electron withdrawing

group present is present group is present
CH, CH,
©

»-Cl D

Formation of above specics is morc favourable. The
stability order of carbocations is

[ |
—C+<-C+<-C+
1° 20 !
30
Now, carbocation formed is sp? hybridised that is
triangular planar as shownbelow

2 on o
H 01
CH,
o
D Ve  .a

Either the Cle attack [rom above or below formation
of the planc of the molccule, so there is probability of
rcsultant product as shown below i.c., both product
will [orm.

@CH3+ @CH3
b Cl b ¢
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39. () N-bromosuccinimideresults intobromination atallylic

and benzylic posilions

o [Qj

More stable

Br. H
© s \@ H,0/K,CO,
S _

40, (c)

41. (o)

(0]

CH3C=CCH; — = cH ¢~ CCH,
0-0
070, CHLC - CCH, +Zn0
|| (II)

Duc 1o the maximum pcrccnlagc of's character (50%),
the sp hybridised orbitals of carbon atoms in cthyne
molecules have highest elecironegalivity; hence, these
attract the shared electron pair of the C-H bond of
ethyne 1o a greater exlent than that of the sp?
hybridised orbitals of carbon in ethene and the sp?
hybridiscd orbital of carbon in cthanc. Thus in cthyne,
hydrogen atoms can be liberatced as protons morc casily
as comparcd to ¢thene and cthane.

(@) The heatl of hydrogenation of an alkenc depends upon

its stability. Highcr the stability, lower the hceat of
hydrogenation. Since CH,=Cl1, has no substitucnt, it
is the least stable alkene and hence has the highest
heal of hydrogenation.

In ncopentanc all the H atloms arc same (1°).

e
CH; - |c - CH;,
CH,

This is due 10 acidity of the alkyne hydrogen

CH =CH +Cu,Cl, —HC=C i O
Copper acetylide

(Red)
AgNO 3

HC=C Ag*

The above rcactions forms basis of test to distinguish
between terminal and non-terminal alkynes, since non-
terminal alkyncs (R —C =C-R")do not react with
these metal salts.

®
CH,CH,Br—SH0 N op o +CpH50°

Ethoxide ion is a sirong bas¢ which absiracts proton
from carbocation to form alkenc.

6_)
C|H\2j\ CH, +CyHs0"—» CH,=CH, + C,H;OH

Thus, there is a loss of hydrogen and halogen both
lcading 10 dchydrohalogenation.
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