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RESPONSE GRID

The correct decreasing order of priority for the fiunctional
groups of organic compounds in the [UPAC system of
nomenclaturc is

(a —-COOH,-SO,H,—CONH,,-CHO 4.

() -SO,H,-COOH.-CONH,,-CHO
(¢) —CHO,-COOH,-SO,H,-CONH,
(d) - CONH, -CHO,-80,H,-COOH
The IUPAC name of the compound

0 00

(@) 1,2,3—triformyl propane

(b) Propane- 1,2, 3 —tricarbaldehyde
(c) 3—formyl-1,5- pentanedial

(d) Propanc—1,2,3 —1rial
Vinylcarbinol is

(a) HO-CH,-CH=CH,

(b) CH,C(OH)=CH,

A

(¢ CH,~CH=CH-OH
(d CH,-C(CH,0H)=CH,

The compound @ is

known by which of the following namcs ?
(a) Bicyclo [2.2.2] octane

(b) Bicycdo[2.2.1] octanc

(c) Bicyclo[l.2.17oclanc

(d) Bicyclo[1.1.1] octanc

The stability of the compounds

AVANO @

) (i1) (iii) (iv)
(a) (iv)> (iii)> (i) > (ii) ®) (i)> (iii)> (ii)>(iv)
(c) (ii)> (iii)>(i)>(iv) (d) (@iv)>()>(iii)>(ii)
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6.

9.

10.

11.

12.

13.

14.

15.

Fractional distillation is uscd when

(a) thercisa large dificrence in the boiling point of liquids

(b) there is a small diflfcrence in the boiling points of
liquids

(¢) Dboiling points of liquids arc samc

(d) liquids forma constant boiling mixturc

Ratce of the rcaction

0O O

R-C +NE—sr- +7%
z \Nu
is fastcst when Z is
(a) OCZH_,- (b) NH, © da (d) OCOCH,

The order of activity of the various o- and p-director is
(@ -0>-0OH>-0COCH,>-COCH,

(b) —~OH>-0 >-0COCH,>-COCH,

() —OH>-0 >-COCH,>-0COCH;

(d) -0 >-COCH,>-OCOCH,>-OH

The general formula C,H, O, could be for open chain

(a) carboxylic acids (b diols
(c) dialdehydes (d) diketones
H
|
CGHSCHO +HCN —)C6H5 —-C-CN
|
The product would be OH

(a) aracemate

(b) opticallyactive

(¢) amcso compound

(d) amixturc of diasicrcomers

The number of possible open chain (acyclic) isomeric
compounds for molccular formula C;H,, would be

a 8§ (b)y 7 (© 6 (d) 5

Which onc of the following is the stablest structure of
cyclohcxatricne?

(a) Chair form (b) Boat form

(¢) Hallchair formn (d) Planar form
Thecompound formed in the positive test for nitrogen with
the Lassaignc solution of an organic compound is

(@) Fe [Fe(CN), (b) Na,[Fe(CN)]

©) Fe:(CN)3 d) Na4[Fe(CN)5NOS]

2.79 g of an organic compound when heated in Carius tube

with conc. HNO; and H3;PO, formed converied into
MgNH,4.PO,4 ppt. The ppt. on hcating gave 1.332 g of

Mg,P,05 . The percentage of P in the compound is

(a) 2333% (b) 1333% (¢) 3333% (d) 2666%

Maich the columns
Column-I

A. CH,COOH&HCOOCH,

B. l-butenc & 2-bulene

Column-Il
[.  Functional isomers
. Mclamers

C. diethylether & III. Position isomers
methyl propyl ether
D. dimethylether and ethanol IV. Chainisomers
(@ A-LB-IILC-I;D-1V
b) A-I;B-I;C-1IV;D-1
© A-IB-IV;C-1;D-1II
(d A-1;B-LC-IV;D-1
16. Theaccepted [TUPAC name of the camphor is

0]

(a) 1,7, 7—1rimcthyl bicyclo[2. 2. 1]hcptan—2—onc
(o) 1,7,7,—trimethyl bicyclo [2. 1. 2] heptan — 2 —one
(¢) 1,2, 2—trimethylbicyclo[2. 2. 1] heptan— 6—onc
(d) None of these
17. The pair of structures given below represent
H, CH,
H T El H ' H

CH, H,CI
(a) cnantiomcrs
(b) diasicrcomers
{¢) structuralisomers
(d) twomolecules of the same compound.

18.  Which of the following compounds exhibits geometrical

isomerism?

(a) C,HBr (b) (CH),(COOH),

(c) CHCHO (d) (CH,),(COOH),
19. Chlorincin vinyl chloridc is l¢ssreactive because

(a) sp?- hybridiscd carbon bas morc acidic characier than

sp? - hybridised carbon

{b) C - Clbond dcvclops partial double bond characier

{c) of rcsonance
(d) All arc correct

20, The best mcthod for the scparation of naphthalenc and

benzoicacidfromtheir mixtureis:
(a) distillation (b) sublimation
(¢) chromatography (d) crysiallisation

21. The percentage of sulphurinan organic compound whose
0.32 g produces 0.233 g of BaSO, | AL wt. Ba=137,S = 32]

is

(@ 10 (b) 10.0 ) 235 (d) 321

DPP/CC12
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22.

23.

24,

25,

26.

Indicate the wrongly named compound

(@ CH3-CH-CHj -CHj —-CHO
|
CH,
(4-mcthyl -1- pentanal)
(b)  CH3-CH-C=C-COOH

I
CH;
(4- methyl -2- pentyne -1- oic acid)

(©) CH3CH,CHy—CH-COOH

I
CH,

(2- methyl -1- pentanoic acid)
)

|
d) CHz-CH-CH=CH-C-ClL

(3-hexen -5- one)
The (R)- and (S)- cnantiomcrs of an optically aclive
compound diffcr in
(a) their reactivity with achiral reagents
(b) thcir optical rotation of planc polarizcd light
(c) their melting points
(d) None of these
But-2-¢nc ¢xhibits cis-trans-isomerism duc 10
(a) rotation around C3 -C 4 sigma bond
(b) restricted rotation around C = C bond
(c) rotation around C —~ C, bond
(d) rotation around C, - C, double bond
Which of the following compounds undergocs nuclcophilic
substitution reaction most easily ?

Cl
Cl
@ \Q\ ®
NO,
CH,
Cl
Cl
(© (d O/
OCH,

An organic compound contains C =40%, H=13.33% and
N =46.67%. Its empirical fornla would be

@ CHN (0 GHN () CHN (d CHN

27.

28.

29.

30.

31.

32.

c47]
The [UPAC namc of
CH: O
|

CH3-CH-C-Clly —CH,0H is
(a) - Hydroxy-4- methyl -3- pentanone
(b) 2-Methyl-5- hydroxy -3- pentanone
(c) 4-Methyl -3- oxo-1- pentanol
(d) Hcxanol-1 -onc-3
Animportant cheniical methodto resolve a racemic mixtwue
makes use of the formation of
(a) a meso compound (b) enantiomers
(¢) diastereomers (d) raccmalte
The Lassaigne’s extract is boiled with dil. HHNO, before
testing for halogens because
(@) Silver halides are soluble in HNO,
(b) Na,S and NaCN are decomposed by HNO,
(c) AgSissolubleinINO,
(d) AgéN 1s soluble is [lN(j3
What is the decreasing order of strength of the bases

OH™ ,NH3 HC=C~ and CH;CH; ?
(@ CH,CH; >HC =C" >NIH; >0H"
() HC=C">CH;CH; >NH; >OH~
() OH™ >NH; >1IC=C" > CII;ClI;
(d) NH; >HC=C" >O0H >CH;CH;
Given

CH,y CII,

CH,

CH; CH,

1 | o

0O @) 0]

Q) In (I1I)
Which of the given compounds can exhibit tautomerism?
(a) TandIII (b) MandIIl
(c) L NandIlI (d) landII
Cyclohexanol (1), acetic acid (I1), 2, 4, 6-tr mitrophenol (I11)
and phenol(IV) arc given. In these the order of decreasing
acidic character will be:
(a) MI>II>IV>I b) I[>1I>1>1V
(© M>TI>IV>I (d) M>IV>IT>1
Somc meta-directing substitucnts in aromatic substitution
arc given. Which onc is most dcactivating?
(@) -SO,i1 (» LOOH (¢) -NO, (d) -C=N
Consider thiol anion (RS") and alkoxy anion (RO). Which
ol the following statcments is correct 7
(a) RS is Icss basic but morc nuclcophilic than RO~
(b) RS ismore basic and more nucleophilic than RO~
(¢) RS is morc basic but lcss nuclcophilic than RO~
(d) RS is less basic and less nucleophilic than RO

23.0000
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Ic4s} DPP/CC12
35. Considcr the [ollowing compounds. 39. (CH,),N*is ncither an clectrophile, nor a nuclcophile
becausc it
o Cco () OZN‘@‘C()O (a) docs not have clectron pair for donation as wcll as can
nol attract clectron pair
(i) MH;C COCl (iv) OHC cocl (b) ncither has clectron pair availablc for donation nor can
’ accommodaic cicctron since all shells of N arc fully
The correct decrcasing order of their rcactivily towards occupicd
hydro}ystsuls L ] o {c) canactlas Lewis acid and base
@ O>a)>()>av) (b)) (v)> (i) > (i) > (iii) (d) None of these
(©) (ii)>(iv)>(i)>(iii) (d) (ii)> (iv)>(iii) > (i) . , . .
36. Theorderof stability of the following tautomeric compounds 40+ In KjcldahI's method for the estimation of N, potassium
is: sulphate and copper sulphate are used. On the basis of
OH 0 0 0 their functions which of the following stalcmeni(s) is/arc
_ | Il . o8 | | correct?
CHp =C-CH;, -C-CHy T= CH; -C-CH, - C-CH; (i) Potassium sulphatc raiscs the b.pt. and cnsurcs
I 1 complele reaction.
I (i) Copper sulphalc acts as catalysl.
(I)H I (ii) Potassium sulphatc acts as catalyst and coppcr
—— CH;3;-C=CH-C-CH;, sulphaic raiscs the b.pt.
I1I (a) Only(iii) is corract (b) (i) and (ii) are correct
(a) MI>II>I (b) II>I>MI (c) Only(ii)is correct (d) Noneis correct
© >MI>1 @ T>I>11 41, What is the rclationship between open chain forms of
37. Maich the columns D-glucose and D-altrose ?
Column - I Column - I (a) enantiomers
, 80xm; x 100 (b) constitutional isomers
A. Duma’s method l. —ISSxm (c) diastercomers
3% x100 (d) diﬂ‘crcn‘l conf’ ormaliops of the samc compound
B Kjeldahl'smethod I e 0 42, The production of an optically active compound from a
1877xm symmetric molecule without resolution is termed
LaxMx2| vo VL (a) Walden inycrsion . ®) Parl@al raccmi§ation
C  Carius method mo 2 ), (¢) Asymmcltric synthesis (d) Partial resolution
: Yo 43. Thenumber of asymmetric C-atom created and number of
for bromine In possiblc sicreoisomers when benzil (Ph CO CO Ph) is reduced
D Perccniagc of 22 ViR, with LiAIH,
' & 22400xm @ 23 M 22 (@ 24 (@ 32
phosphorus 44, Among the following, the truc property about
@ A-IV;B-III;C-I;D-1I CH;_ +
b A-NILB-1IV;C- I, D1 '\C—CH, is
© A-IV,;B-T. C—1ILD-II CH,- '
d A-LB-NLC-I;D-1V (a) itismon-planar
38.  Which of the following represents the correct order of (b) itsC” 'SSPZ'I,‘W“dVCd ]
stability of the given carbocations ? () an clectrophile can attack on its C*
(d) it docs not undcrgo hydrolysis
|+ + i+ 45. Thccompound which contains all the four 1°, 2°, 3°and 4°

+
(a) F3C>F3C—C >CH3 (b)
|
[+ + + [+ + +
(¢) F,C-C>FC>H;C (d) FRC-C>H3C>KC
| I

Lk
l

carbon aloms is

(a) 2,3-dimcthylpentanc

(b) 3-chloro-2, 3-dimethylpentanc
(c) 2,3, 4-trimethylpentane

(d) 3, 3-dimcthylpentane

35 @O0 36.0®OO
40.0000 441.OOO
45.0®0O@
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DAILY PRACTICE
PROBLEMS

(@)

The correct order of priority [or the given [unctional
group is
) )

Il I
-COOH >-80;H>-C-NH, >-C-H

() When — CHO is treated as side chain, its name is

(@)

@)
@)

(b)

(c)

carbaldehyde.

3 2 1
CH, - CH - CH,
I | I

Henece CHO  CHO  CHO is propanc—

1,2, 3-tri carbaldehyde.
Carbinol is mcthyl alcohol (CH,;OH), hence

3 L |
vinylcarbinol should b¢ CH, = CHCH,0OH

{prop-2-cnol)

Cyclohexanc (iv) is non-planar and has chair
conformation. In this conformation, thcbond anglc s
the normal tctrahedral angle (109°, 28°) and thus has
no angle strain and hence is most stable. The rest of
themolecules arcnearly planar and hence their stability
depends upon the angle strain in accordance with
Baeyer sstrain theory. Since cyclopropanc has higher

(109'28'—60'

angle strain = 24',44'] than

(109° 28'— 1 OR®
cyclopentang | ————

= 0',44') .
Therclore cyclopentanc (iii) is morc stable than
cyclopropanc (i). Further, because of the presence off
adoublcbond in a threc membered ring, cyclopropene
(i1) is the least stable. Thus the order of stability is
(iv)>(iii) > (i) > (ii).

Ifthere is a small difference (10 or Iess) in the boiling
points of liquids fractional distillation is used e.g.
acetone b.p. 333 Kand methanol b.p. 338 K.

Cl" is the best lcaving group among the given option.
As it has high electronegaltivity thereby generating
positive chargc on carbonyl carbon atom.

8.

10.

11.

12.

CHEMISTRY
SOLUTIONS

@)
@)

©

@

DPP/CC12

Most ¢lectron-
releasing due to
ve¢ charge on O

Elcetron releasing
due to - ®H greup

0]
| ]
:0-C—CH, C -CH,
> >
Iess electren releasing due to presence of Flectren-

—CO grouping which shows resonance
with the ¢lecirons on O

withdrawing group

C,H,,0, is general formula for carboxylicacid.

Sincc during the reaction, a chiral carbon is crcated
and further since the CN- ion can attack the planar
aldehyde group both from the top and the bottom face
of the aldehyde group with equal ease, therefore, a
50:50 mixturc of the two cnantiomers, i.c. a raccmic
mixtureis obtained.

C.H,, has 1° degree of unsaturation since the isomers
are acyclic, all of these are alkenes. For writing the
isomers, lirstintroducc the double bond at diffcrent
possible positions, and then consider the possibility
ofbranching in the alkyl group.
CH,CH,CH,CH=CH, CH,CH,CH=CHCH,
l-pentenc (7) 2- penlene, (¢is,- rans) (i), (iii)

CH;, CH,
CHr(l,‘H -CH=CH, CH3CH2|C:CH2
3-methyl-1-buteng, (iv) 2-mecthyl- 1-butene, {v)

CH,
CH; —lC: CHCH;

2-methyl-2-butene, (v/)
Since all the six carbon atoms of cyclohexatriene
(benzene) are sp? hybridized, therefore its stablest
structurc is planar form.

EBD_7157
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13. (@
14. ®)
15. (a)
16. (a)
17. (¢)
18. (b)
19. (©)
20. )
2. M)
22. (@

23, ()

Prussian bluc Feyg[Fc(CN)gls is formed in lassaigne
1cst for nitrogen.

3Na,[Fe(CN)g] + 2Fe* —
Fcg[Fe(CN)gla+12Na™t

Prussian bluc
wt.of Mg,P,0
GG o, 100
wt.of compound

62
Percentageof P= ET x
62

TS

1.332

x ——— x 100= 13.33%
279 5

It is a bridge compound

1
6 20

i

4

1, 7, 7-trimethyl bicyclo[2. 2. 1] heptan-2-one
Convert these Newmann projections into open chain
structurcs.
CH,
H——CI
H——H

CH,
H——H
H——H

CI, CILCl
Both structures have same molecular formula C ;H,Cl,
thus these are isomers. However, the two have diff erent
groups, viz CH; and CH,CI, so these are neither
cnantliomcrs nor diastcreomers. Hence these are
structural isomers.

(CH),{COQH), is HOOCCH = CHCOOH, hencc here
geometrical isomerism is possible.

. = +
CH; =CH-ClL¢> CH,-CH = C1: a double bond

is formed between C and Cl. Hence it is less reactive
duc 1o resonance

Among the given compounds naphthelence is volatile
but benzoicacid is non-volatile (it forms a dimer). So,
the best method for their separation is sublimation,
which is applicablc 10 compounds which can be
converled dircctly into the vapour phase [iom its solid
statc on heating and back 10 the solid stat¢ on cooling.

o . 26.
Hence it is the most appropriate method.

32 0.233
% of S=—x
233 032

O
6 5 4 3 20 1
CH;CH,CH =CH-C-CH

(hex —3—en—2 —one)

24. ()

=x100=10%

25:

(@ In Sy Ar reactions, a carbanion is formed as an
intermediate, so any subslituent that increases the
stability of carbanion and hence the transition state
leading to its formation will enhancc the S, Arreactions.
To compare the rates of substitution in chlorobenzene,
chlorobenzene having electron-withdrawing group,
and chlorobenzene having clectron-relcasing group,
wc¢ compare the structurcs carbanion I (from
chlorobenzene), 11 (irom chlorobenzenc containing
clectron-withdrawing group) and II1 (from
chlorobenzenc containing clectron-rclcasing group).

V4 Cl V4 Cl

G
I 1
G withdraws electrons, neutralises (disperses) —ve
charge of the ring, stabilises carbanion, facilitates Sy
rcaction (activation effect)
V4 Cl

111
G rclcascs clcctrons, intcnsifics —ve charge,
destabilizes carbanion, retards SN reaction
(dcactivation)
NO, is activating group and CH; and OCH; are
dcactivating group towards nuclcophilic aromatic
substitution reactions.

Hence, the correct order of nuclcophilic substitution

reaclions
Cl Cl Cl
1
> > >
NO, CH, CH,
(¢) As in above queslion,
C :ﬂ: 333 H :”l =13.33:N _A46.67 _ 3.34
12 1 1
Relative No. ofatoms,
C- 3.33 —L U= 13.33 4 N- 3.34 -
3.33 333 333

. Empirical formula=CH,N
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5 4 3 2 1
27. (@) CH;-CH-C-CH,-CH,0H

28.

(c)

29. ()

30.

31.

@)

©

CH; O

Al
32. (a)
1-Hydroxy-4-mcthyl-3-pentanonc
Diastercomers have dillerent solubility, m.p. andb.p.,
hence they can be scparated by fractional
crystallisation.
Na,S and NaCN, formed during fusion with metailic
sodium, must bc removed before adding AgNO,,
otherwisc black ppt. duc to Na,S or whilc precipitate
dueto AgCN willbe formed and thus while precipitate
of AgCl will not be identified easily.

Na>S+2AgNO; ——2NaNO; + Ag,S |
Black

NaCN+AgNO; —— NaNO; + AgCN v
Whte
NaCl + AgNO; —— NaNO; + AgCl ¥
White
Na,S+2HNO; —2 5 )NaNO; + H,S T
NaCN +HNO; —21 5 NaNO; + HCN 1

Stronger the acid, weaker the conjugate basc. Since
acidic character follows the order

Hzo > NH3 >HC=CH> CH3 —CH3

thebasic character of their conjugate bascs decrcases 33, (¢)
in the reverse order, i.e.,

CH;CH, >HC=C >NH; >OH

All of these compounds show lautomerism

,C«_~CH; H,C_~CH; 4. @
2z
- 7
H
0 OH
CH, CH,
- H 35. (0
0 OH =
H
CH, CH,
CH, 7 CH,
0 OH

] s-35]
OH
O.N NO, > CH,COOH >
NO,
(I (In)
OH OH
(V) @

Explanation : Presence of three — NO, groups in

o—, p— posilions 1o phenolic groups (in I11) makes
phenol strongly acidic because ils corresponding
conjugatc basc is highly stabiliscd duc 1o resonance.

Conjugate basc of CH,COOH, I (i.e. CH;CO0™)is

resonance hybrid of two cquivalent structurcs. The
conjugate base of phenol, IV is slabilized due to
resonance (note thathere all resonating structures are
notequivalent). Theconjugate base of cyclohexanol, I
does not exhibit resonance, hence not formed.

Decreasing order of deactivaling effect of the given
m-directing group is
-NO,>-CN>-S0,H>-CO0OH

—NO, group is mostdcactivating group duc (o strong
—E, —Tand- M cff'ects.

On moving down a group, the basicity and
nucleophilicity are inverselyrelated, i.e. nucleophilicity
increases while basicity decreases. i.e RS~ is more
nuclcophilic but less basic than RO™. This opposilc
behaviour is because of the fact that basicity and
nucleophilicity depends upon different factors.
Basicity is directly related to the strength of the
H-element bond, while nucleophilicity is indirectly
related 1o the electronegativity of the atom to which
proton is attached.

The degree of hydrolysis increases as the magnitude
of positive charge on carbonyl group increases.
Elcciron withdrawing group increascs the positive
charge and clectron relcasing group decreases the
positive charge. Among these NO, & CHO arcclectron
withdrawing group from which NO, has more —I effect
than —CHO. On thc other band CH, is a clectron
rclcasing group thercfore the order of reactivity
towards hydrolysis is

EBD 7157
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36.

37.
38,

39.

40.

DPP/CC12

(@)
®)

b)

(b)

cocl cocl CoCl CocCl
NO, CHO CH,

Enolic form predominates in compounds containing

two carbony! groups scparatcd bya — CH, group. This

is duc to following two faclors.

() Prcsence of con jugation which increascs stability.

(i) Formation of intramolccular hydrogen bond
bctween cnolic hydroxy! group and sccond
carbony! group which lcads to stablisation ol th¢
molecule. Hence the correct answeris III> 11 > 1.

—T group dcstabliscs carbocation and sincc inductive
clfect decreascs with increasing length of carbon chain.
Therefore (b) is the correct option.

The octet around N is complete, hence it has no
clectrophilic character. N has no unsharcd pair of
electrons to act as nucleophile.

K,SO, raises b.pt. and CuSO, acts as catalyst.

41.

42.

43.

44.

45.

(b)

(c)

(a)

(b)

(b)

Conslitutional isomers

CHO

I
CHO H-C-OH
| |
Altroseis HO- C - H , Glucoseis HO-C - H

|
(CHOH); (CHOH),

I
CH,OH CH,OH

It is definition of asymmciric synthesis.

OH OH

o | |
PhCOCOPh—EA%s s py ¢ _pp

|
H H

The product contains two similar asymmetric carbon
atoms and two optically active and one optically
inactive meso form.

In carbocations, carbon bearing positive charge is
always sp2-hybridised

i° 1°

CH, CH,
i® | el e °
CH3—gjoH—$—CHZ—CH3 :
Cl

Thus all the four types of carbon atoms arc present in
this compound.
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