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Il Exercise-1 |

» Marked Questions may have for Revision Questions.

o
v

OBJECTIVE QUESTIONS

Section (A) : Carbanions
A-1.  Which of the following intermediates have the complete octet around the carbon atom ?
(1) Carbonium ion (2) Carbanion (3) Free radical (4) Carbene

A-2.  Which of the following is the least stable carbanion ?

(1) HC=C- (2) (CeHs)sC- (3) (CHs)3C- (4) CH3~
A-3.  Arrange the following carbanions in decreasing order of stability :
© © ©
(i) CHa—CH—CH: (i) CHa=CH-CH, (i) CH2=CH-CH=CH-CH,
(1) (i) > (i) > (i) () (i) > (i) > (i) (3) (i) > (i) > (i) ) (i) > (i) > (iii)
A-4.»  Arrange the following carbanions in decreasing order of stability :
o < I o (I;I
(i) CHz=CH- Cf. (iiy CHa—0 —CH. (iii) CHa—0 —CH-0 —CH3
(1) (i) > (i) > (i) () (i) > (i) > (i) (3) (i) > (i) > (i) ) (i) > (i) > (iii)

A-5.»  Arrange the following carbanions in decreasing order of stability :

HHZ — —_
(i) % (ii) : (iif) @ (iv) O

Q) () > (i) > (i) > (iv)  (2) (i) > (i) > ()> (iv) (3) (i) > (iv) > (i) > () (D) (iv)> (i) > (i) > (iii)
A-6.  The stability order of the following carbanions is : (R = CH3)

) @e _9 <)
() RC=C (ii (iiiy R.C=CH (iv) R:C—CH,

() (i) > (i) > (i) > (v) () (i) > (i) > (v) > @) (3) (iv) > (i) > i) > @) (@) (i) > (i) > (i) > (iv)

A-7.»  Arrange the following carbanions in decreasing order of stability :

€] €] [C]
CH, CH, CH,
]
CH,
@ CH, NO, OCH,
| | i v

@u=>1>v=>l @ um=>1=>1>1v @GI>u=I1>1v @um=1>n1=>1v

A-8. Which one is least stable carbanion :
(&)

]

(1) () ®3) (4)
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Section (B) : Carbon free radicals & carbocations

B-1.  Heterolysis of a carbon -carbon bond gives :
(1) Carbanion (2) Carbocation
(3) Both carbanion and carbocation (4) Free radical

B-2. In CH3CH20H, the bond that undergoes heterolytic cleavage most readily is :

(1)c—C (2) C—0O (3yC—H (4) O—H
B-3.  The geometry of a methyl carbocation and methyl carbanion is likely to be respectively :

(1) Octahedral & linear (2) Tetrahedral & planar

(3) Planar & tetrahedral (4) Linear & tetrahedral
B-4.  The stability of given free radicals in decreasing order is :

. . CHa—(I)—CHS i

(i) CHs—CH2 (i) CH=CH_cHs i)  CH (iv) CHs

Q) iii>iv>i>ii @) i>ii>ii>iv ) iii >ii >iv>i @ii>ii>i>iv
B-5. Stability of carbocations can be explained on the basis of ?

(2) Inductive effect (2) Hyperconjugative effect

(3) Resonance effect (4) All the three

B-6. Which one is a 1° carbocation ?

+

(1) CHzC H, (2) CHsH C C2Hs (3) (CH3)2CH (4) (CH3):C

B-7. The most stable carbocation is :

(1) @ ) @ A3) A (4)

B-8.» The decreasing order of stability of alkyl carbonium ion is in the order of : (R = CzH5)

R R H H H H R R

| I I | I I I |
R—(|:*>R—(|3*>R—(|3'>H—(I3 H—(|3*>R—C|:*>R—(|_‘,*>R—(|3
(1) R H H H ) H H H 2
R R H H H R R H

I I I | | I | .
R—(|3*>R—(|3*>R—(|3*>H—(|3 R—(|;*>R—c|;*>R—(|:,*>H—(f

(3) H R H H 4 H H R H

B-9.  Which of the following represents the correct order of stability of carbocations ?
+ + + +
(1) (CHa)s © > CH>=CH C H. > CsHs C H, > (CH3). C H
+ + + +
(2) (CHs)s ©> CeHs © Ha > (CH3)2 © H > CH2=CH-C H,
+ + + +
(3) CH2=CH-C H2 > CéHs C Hz > (CH3)s ©> (CH3)2CH

+ + + +
(4) (CHs)3 € > CeHs C Hz > CH2=CH-C Hz > (CH3)2 CH
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B-10. Which of the following statement is correct ?

N
(2) Allyl carbocation (HzC:CH—C H2) is more stable than propyl carbocation.

(2) Ethyl carbocation is more stable than allyl carbocation.
(3) Vinyl carbocation is more stable than ethyl carbocation.

(4) Benzyl carbocation is more stable than cyclopropyl methyl carbocation.

B-11.» Which of the following shows the correct order of stability ?
+ + @ +
1) CH;0CHCH,; _CH;0CH, _ CHsCHCHs < CH;CH,
@ + + +
) CHsCHCH; <CH;CH, _CH,OCHCH, _ CH,0OCH,
+ @ + +
3) CH;CH, CHsCHCHs < CH;0CH, _ CH;OCHCH,
+ + + ®
4) CH,;0CH, _CH;OCHCH, _ CH5CH, _ CHsCHCH;

B-12. Decreasing order of stability of given carbocations is as :

®

O i
(i) (i) CHa=CH-CH2 (iii) CoHs—C 2

(1) i > i > v >i )i >iii > iv > ii 3)i>ii >

@
(iv) CHa—CH_CHs

i > iv @)iii > i >i>iv

B-13.» Which of the following shows the correct decreasing order of stability ?

+
CH O—@CHz

, X0,
@CH CH@J;HZ

B-14. Which is least stable carbocation ?
@ )
@ : ) g
(1) | ) A (3) (4)
B-15. Which one is most stable carbocaton ?
&)
@
| T (Y ()
O
(1) 2 H ©)) (4)
B-16. Which one is least stable free radical ?

o
v
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O L0

B-17.»The correct order of stability of following free radical is :

()~

m:
@ H>M>1> 1V

@) IV>1I>1> Il

e

52

e

@Iv>1u>1>1 @ U>IV>Il>1
B-18. The correct order of stability of following carbocation :
@ @
I A I
@OIvV=1>11>1 @IV>1l>1>1

Section (C) : Tautomerism

@ HU>1>1>1Vv @IvV>1l>1>1

C-1.  Which of the following does not show toutomerism ?
PhO
O COCH Ll
(I @/ g Ph-CH-C-CH, Ph-C-C-H
1) O (2) 3) 4 Ph
C-2.  Which of the following can show toutomerism ?
0
/CHO fH:
CH, CH,-C-CH, H—(|3|—Ph
AN |
@ © @  NO 3  CHo @ O
C-3.» Tautomerism will be exhibited by :
(1) (CHs)2NH (2) (CHs3)sCNO (3) RsCNO:2 (4) RCH2NO:2
C-4.  The enolic form of acetone contains :
(1) 9 o bonds, 1 n bond and 2 lone pairs (2) 8 0 bond, 2  bond and 2 lone pairs
(3) 10 0 bond, 1 nt bond and 1 lone pair (4) 9 o bond, 2 n bond and 1 lone pair
O
H,
HV
C-5 Molecule  H: can be enolised by which hydrogen ?
(1) x—H (2) y-H (3) z—H (4) None of these
C-6.» Enol content is highest in :

0
I I
(1) CHs- C - CH,- C - CH,

Il
(3) CH,-C-CH,-CH,-CH,

(|)| Il
(Z)CHa—C—CHZ—C - CH,

I
(4) CH;-C -CH,-COOCH,

o
v
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C-7. Which one has maximum % of enol content ?
0 o]
O O

Y%
(1) A ) @3) (@)

C-8.» Which one has minimum % of enol content ?

) 0
Y
A~ a
| TN
1) ) (3) O O 4)
0

How many enolisable —H are present in the above compound ?
(12 (2)3 (3)4 (4)5

Section (D) : Acidic strength
D-1.» Incorrect statement for acidic strength (Ka) is :
(1) + 1, + M effect increases then Ka will be decreases.
(2) — I, — M effect increases then Ka will be increases.
(3) Stability of conjugated base increases then Ka will be increases.
(4) Hypercojugation increases then Ka will be increases.

D-2.  Which of the following Kavalues, represents the strongest acid ?

(1) 10 (2) 108 (3) 105 (4) 102
D-3.  Which of the following pKa values, represents the weakest acid ?
(15 (2)6 (39 (4) 4
D-4.% Which is strongest acid ?
(1) HF (2) HCI (3) HBr (4) HI
D-5. For which carboxylic acid, the pKa value is the lowest ?
(1) CHs—CH2—-COOH (2) CH=C—-COOH
(3) CHs—CH2—-CH2COOH (4) CH2=CH-COOH
D-6.  Strongest acid among the following is :
(1) CFs COOH (2) CCls COOH (3) CBrsCOOH (4) CHsCOOH
D-7.  What is the correct order of acidic strength in following compounds ?
Cl
C|)H2—CH2—COOH CH,~C—-COOH CI)HZ—CHZ—COOH
|
NO Cl Cl
StY) v) (@)
1) x>y>z Qy>x>z B)x>z>y 4 z>y>x

D-8.&» Which of the following option shows the correct order of decreasing acidity ?
(1) PhCO2H > PhSOsH > PhCH20H > PhOH (2) PhSO3H > PhOH > PhCH20H > PhCH>0OH
(3) PhCO2H > PhOH > PhCH20H > PhSOzH (4) PhSO3H > PhCO2H > PhOH > PhCH20H

D-9.  The correct order of relative acidic strength of phenol, ethtyl alcohol and water is-
(1) Phenol > Water > Ethyl alcohol (2) Ethyl alcohol > Water > Phenol
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(3) Ethyl alcohol > Phenol > Water (4) Water > Phenol > Ethyl alcohol

o
v

D-10. Give the correct order of increasing acidity of the following compounds -

@OH QOH QCOOH QCECH
® @ () W)

@u<i<iv<ll @) Iv<ii<i<l @) I<li<iv<l @Iv<i<lii<ll
D-11. In which of the following compounds the hydroxylic proton is the most acidic ?

F 0 0
AN AN
I 0 \W/A\/ H \V/\W/ H
" W\H (2) \/\/ \H @ F @ :

D-12. Which of the following alcohol is the strongest acid ?

(1) CHsOH (2) CHsCH:0H (3) (CH3)2CHCH20H  (4) (CH3)s COH
D-13.» Which one of the following carboxylic acid is most acidic ?

(1) o-Methyl benzoic acid (2) m-Methyl benzoic acid

(3) p-Methyl benzoic acid (4) Benzoic acid
D-14. Arrange the following in the increasing order of acidity ?

(i) Benzoic acid (i) p - methoxybenzoic acid (ii) o - methoxybenzoic acid

(1) (i) < (i) < (i) (2) (i) < (i) < (i) (3) (ii) < (i) < (iii) (4) (iii) < (i) < ().
D-15. Which of the following is a polybasic acid ?

(1) Acetic acid (2) Benzoic acid (3) Salicylic acid (4) Oxalic acid

D-16. The ionistation constant of phenol is higher than that of ethanol because
(1) phenoxide ion is bulkier than ethoxide
(2) phenoxide ion is stronger base than ethoxide
(3) phenoxide ion is stabilised through delocalistation
(4) phenoxide ion is less stable than ethoxide

D-17. Phenol is less acidic than :

(1) p-nitrophenol (2) ethanol (3) cresol (4) benzyl alcohol
OH
OH OH OH
D-18. 0 (I D NO, av) NG
pka 9.98 7.23 8.40 7.15

Mark True and False statements related to the variation in pKa values given for the compounds
mentioned above ?

Si: lllis more acidic than | due to—I effect of-NO2 group.

S» : Due to H-bonding in 11, it is slightly less acidic than IV.

Ss : Due to presence of —m effect Il & IV are more acidic than that of Ill.

S4 : Mesomeric effect of -NOz group is not operative in case of Ill with respect to —OH group.

@Q)TTTT (2) TFTF (3) FTFT (4) FFTT

D-19.» Strength of acidity is in order :
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OH OH OH
@ CH, NO, NO,

o
v

(M (1 (1 (V)
@WU>1>0s>1V @N>Iv>1>I @) I>IV>1>1l @IV>1>1>1
D-20.» Find the order of Ka of following compounds :
COOH GOOH
COOH GOOH COOH
NO,
() OCH, (N (1) NO. vy NO, )

MI<<M<IVV @IV<I<li<li<V @) <l<I<IVV @) N<I<ll<IV<V

D-21. Which of the following is not correct decreasing Ka order ?
(1) CHa > NHsz > H20 > HF (2) CH3—OH > CH3s—NH2 > CHs—F > CH3—CHs
(3) HI > HBr > HCI > HF (4) PhOH > Hz20 > C2HsOH > CH3—-C=CH

D-22.» Arrange Increasing order of acidic strength of following dibasic acids :
() oxalic acid, (11) succinic acid, (111) malonic acid, (1V) adipic acid
@m<l<i<iv @u<im=>1>1v @I=>H>1>1Vv @n=>1>1<1v

D-23. Order of Ka of following acids is :
0

! | 0
/[:j/i\OH ::,C-OH C - OH
O.N CH.0 [:j/
| Il [

@it>1u=1i @u>1>1i @ 1>1=>1 @ m=>1>1

D-24.%» Give the acidic strength order for given compounds :
OH OH OH
OH

|: COOH . NO, n: SO \VE NO,

@u>u>i>v @n>1v>u>I @ Mm>1>1>1V @ IV=>1>1>1
Section (E) : Basic strength
E-1.» The basic character of amines can be explained :

(1) Only in terms of Lowry-Bronsted concept.

(2) Only in terms of Lewis concept.

(3) Both in terms of Arrhenius and Lewis concepts.

(4) Both in terms of Lewis and Lowry-Bronsted concepts.
E-2.  Which has the highest pKy value ?

(1) RsN (2) R2NH (3) RNH2 (4) NHs

E-3. Amines are more basic than :
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o
v

(1) Alcohols (2) Ethers (3) Ester (4) All of these
E-4» Which of the following shows the correct order of decreasing basicity in gas phase ?

(1) (CH3)3N > (CH3)2NH > CH3NHz > NH3 (2) (CHs3)2NH > (CHs)sN > CH3NH2 > NH3

(3) (CH3)2NH > CH3sNH2z > (CHs)3sN > NH3 (4) (CHs)2NH > CHsNH2 > NH3 > (CH3)sN
E-5.»  Which of the following shows the correct order of decreasing basicity in agueous medium ?

(1) (CHs)sN > (CHs)2NH > CH3NH2 > NH3 (2) (CH3)2NH > (CHs)sN > CH3NH2 > NH3

(3) (CH3)2NH > CH3sNHz > (CHs)sN > NHs (4) (CH3s)2NH > CHsNH2 > NH3 > (CHzs)sN

E-6.  Which of the following shows the correct order of decreasing basicity in aqueous medium ?
(1) (Cz2Hs)3N > (C2Hs)2NH > C2HsNH2 > NHs (2) (C2Hs)2NH > (C2Hs)3N > C2HsNH2 > NHs
(3) (C2Hs)2NH > C2HsNH2 > (C2Hs)sN > NHs (4) (C2Hs)2NH > C2HsNH2 > NHs > (C2Hs)3N

E-7. The correct basic strength order of following anions is :
2 = 2 e o ©
(1)CH3_CH2>NH2 > CH2=CH > CH=C >HO >F
<) 3 e e & o
2) NH, > CH,—CH, 5 CH,=CH > CH=C > F> HO
2 e <] e e ©
(3) CHa_CHz > C’Hz:CH > NHz >CH=C >HO > F
e o e e o 8
(4) F > HO >CH=C> CH,=CH NH, 5 CH,-CH,

E-8.  Arrange basicity of the given compounds in decreasing order :

(i) CH3—CH2—NH: (if) CH2=CH-NH2 (iiiy CH=C—-NH:2

(1) i > ii > iii (2) i >iii > i )i >ii>i (4)ii >iii > i
E-9. Which is the correct order of increasing basicity ?

(1) CH3CH2CH3s < CH3CH2SH < CH3CH20H < CH3CH2NH2

(2) CH3CH2CH3s < CH3CH20H < CH3CH2SH < CH3CH2NH:2

(3) CH3CH2NH2 < CH3CH2SH < CH3CH20H < CH3CH2CHs

(4) CH3CH2CH3s < CH3CH20H < CH3CH2NH2 < CH3CH2SH

E-10.» The strongest base is :

H,N NH
CH,—N—CH, ~c7 C.H—N—C,H.
| I |
(1) CH, ) NH, 3) CH (4) CHs—NH—CH3
E-11. Decreasing order of basicity is :
CiHN-CiH;

(i) CoHs—NH: (ii) CsHs—NH—CeHs (iii) CoH, (iv) CHa—CH2—NH2
(1) i>ii > i > iv ) iv>i>ii > jii @)ii >ii >i>iv (@) iv > i > ii > i

E-12. The strongest base among the following is :
=
| (/ \E NH,
s NH
@ N (2) (3) "NH (4)

E-13. Arrange the following in increasing order of pH value :
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o
v

NHCH,

© © C

(1)II<|<|II (2)|I|<|<|I (3)III<II<I @ <<l

E-14. Which one of the following compound is most basic ?
H

H
| I
N N
@/ @/\ E ©/ \C])/\ ©/ NH
1) (2) (3) (4)

E-15. Among the following the correct order of basicity is:

0O=0

(1) NH—2> OH-> RO~ > RCOO- (2) NH—2> RO~ > OH- > RCOO-
(3) RCOO~ > NH—2> RO~ > OH- (4) RCOO- > RO~ > NH—2 > OH-
E-16.» Find the order of basic strength. (if R = Me) ?
(1) RaN"OH™ (1) RsN (1) Rz2NH (IV) RNH:
@li>t=>1v=1 @IvV>1l>1>1 G H>IvV>1l>1 @H>1v>1>1l

E-17. Which of the following cannot be a base ?

(C]
OH e

(]
CH, —C ~NH, © NH,
S s
(1) @) © 3) (@)

E-18. The correct decreasing order of basicity in the following compound is :

NH, CH, CN
N = A N
| N7 N NZ NZ
I II I v
@u=mm=>1>1v @u=>1>1=>1v @G u=>1v=>Iln>I @Nn=>1v=>I1>ll

E-19.» Select the basic strength order of following molecule :

° o @, ©

(1) IV)
(1)II>III>IV>| @ u=>1v>In>l @)IV=1>11>1 @Iwv=1=>1>1

In Wh|ch of the following strongest base is :
NH, NH,

i C i CH, NO, H
1) (2) 3) (4)
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E-21. The correct order of increasing basic nature of the following bases is :

NH,
@/NH2 :/\ NH, : ~NH, \/: ~NH, @/
O,N H.C H,CO NO,
(1) (2) 3) (4) (5)

(1)2<5<1<3<4 (2)5<2<1<3<4 (3)2<5<1<4<3 (4)5<2<1<4<3
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Bl Exercise-2

i Marked Questions may have for Revision Questions.

o
v

PART-1 OBJECTIVE QUESTIONS (TOUGH LEVEL)

1. Among the following, the paramagnetic species is :
(1) Free radical (2) Carbonium ion (3) Carbanion (4) All the these
2.0» Reactivity of C—H bond (abstraction of H)
CH2=CH—H, CHs—H, CH3CHz—H (CH3).CH—H (CHs)sC—H,
vinylic(l) methyl(ll)1° 10(|”) 2°(|V) 30(\/)
@u<ii<l<iv<vVv @1>1u=>1mM=>1v>V
@ I<li<ll<IV<V @I<li<IV<l<V
3. Maximum stability will be in which of the following free radicals ?

(1) H,C=CH 2) H,C=CH-CH, 3)

4 oy The most stable carbocation is :

1 ® 2
OO ;

3) 4)

5. In which of the following pairs of carbocations, the first carbocation is more stable than the second ?
+ +
(i) CHz=CH- "2 and CHo=CH-CH,— CH2
+ +
(i) CHa=NH-CH2 and CH2_on
+ +
(iii) CH3—O—CH2— SM2and cHa—0- CH
+ +

(iv) CHa—C2 _CH,CH,CHs and CHsCHz— M2 _CH,CH;

(1) (i), (ii) and (iii) (2) (i), (i) and (iv) (3) (ii) and (i) (4) (i) and (iv)
6.0 Correct stability order of following carbocations :

&
o o CH, o
CH, CH, CH,
OH

l: I: OHIIl: OH IV:

@u>m1=>1vs>l @Uu=>I=>1>1Vv @G H>1>IV>Il @I>1H=>1>I1v
7. Which one is least stable carbocation ?

&) D

§ @
(1) () ®3) (4)
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o
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8. Which one is most stable carbocation ?
@ @ @
CH, CH, CH, CH,
: ®
1 NO (2) OMe (3) OH 4 NH,
9. Write correct order of stability of following carbocation :
& __CMe, CMe,
Me Me
&
l: Me I: Me
2
CMe, 5)
CMe,
Me
Me Me
i : Me v Me
@li>u>u->1v @Mm>1>1>1v @ H>1>1 @Hu>Htr>lI

10.»  The order of the rate of formation of carbocation from the following iodo compound is :

T
— :
.

@I>1u=1i @I1=>1t>1 @ H>1>1 @ n=>1>1
11. In which pair of carbanions first is more stable than second ?.
e ©
L ele
(1) CFs, CCh (2 HC=C, HC=CH () , @ © , ©
12. Tautomerism does not exhibited by :

K: :
CH=CH-OH s

©RS (4) o

S
0O
w:I:

(1)

13. Which statement is incorrect for keto-enol tautomerism?
(1) Tautomerism is catalysed by acid and base.
(2) Tautomers are present in dynamic equilibrium state.
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(3) Generally keto form is more stable than enol form in mono ketones.
(4) Atomic arrangements are same in tatuomerism.

14. Which one has minimum % of enol content ?
O 0__0 AN
@1 7 i
N
(1) (2) 3) A @ N
O
CH;S p
H
R 0. . . . . . o ®
15. If Q is mixed with NaOH solution. Acid base reaction occurs and HO™ snatches H™ from
organic molecule. Which carbon will loose H® easily?
P (2)Q )R 4 S
16. The order of acidity of the H-atoms underlined in the following compounds is in the order :
/
CH,
(|) F’h-CﬂZ-CH,i (”) Ph—CH:CH—CﬂE, (|||) Ph-CH:CH2 (|V) S
1) IV>II> 1> (2) I>1V>111> (3) NI=IV>I>ll @) 1>11=11>1V
17. Which of the following is the strongest bronsted acid ?
NH, NH-CH, OH OH

1) () @ ®) (4)

18.»  The correct orders are :

COOH COOH
H,C CH,
H.C CH,
() NO, > NO, Acid strength
OH OH
O,N NO, OEN/@ NO,
2) NO, < COCH Acid strength
NH,  NH,
3 NO.> NO, Basic strength
OH OH
o™ O
(4) > NO, Boiling point
19. Which of the following substituents will decrease the acidity of phenol ?
(1) -NO2 (2) -CN (3) —CHs (4) -CHO
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20.»

21.

22.

23.

24,

25

26.»

o
v

Select the compound having maximum pKa

(1) Phenol (2) Ethyl alcohol (3) Formic acid (4) Cyanoacetic acid
The increasing order of acidity of a, B and y-chlorobutyric acids is :
() a<p<y (2Q)B<v<a @)v<a<p (Ayv<p<a
Which of the following compounds when dissolved in water, gives a solution with pH less than seven ?
(1) CH3COCH:3 (2) CeHsOH (3) CsHsNH: (4) C2HsOH
COOH
2 Mole
==

HO SO,H NaHCO, product

COONa COOH

COONa COONa

The feasible reaction is :

(1) CHsCOOH + NaCl —— (2) CéHsCOOH + KBr ——
OH OH
O.N NO, OH
@COOH
3) NO, + KHSO, — (4) COONa + -

Observe the following reaction sequence.
H-C=CNa + CH3OH
L |

——> HC=CH + CH3sONa

| CH,COOH
CHsOH + CHsCOONa
| CH,SO,H
CHsSOsNa + CH3COOH
Which is correct option :

(1) HC=CH > CH3COOH > CH3SO3H (2) CH3SOsH > CH3COOH > HC=CH
(3) CH3SOsH > HC=CH > CHsCOOH (4) CH3COOH > CH3SO3H > HC=CH

Order of Ka which can be predicted by following reaction is :
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@c— H @c- Na'
2 —> HC = CNa + Ph,CH——>HC =CH + NaOH

o
v

(1) NHs > PhsCH > C2H2> > H20 (2) H20 > HC=CH > Ph3CH > NH3
(3) HC=CH > H20 > PhsCH > NH3 (4) PhsCH > HC=CH > H20 > NHz3
27.»  Select the basicity order of the following :
_~NH 0]
cm—c(: I
NH, CHs — CHz — NH2 (CHs)2NH CH3 ~C-NH;
0] (1 (1 (V)
@u>m=>n>3a1v)y @ O=>wn>an=>av) @)@y > o= un=Jdv) @ > Jdn=>Jam > 1v)
28. Which of the following correctly shows the order of decreasing basicity -

(1) Aniline > o-nitroaniline > p-nitroaniline > m-nitroaniline
(2) Aniline > p-nitroaniline > o-nitroaniline > m-nitroaniline
(3) Aniline > m-nitroaniline > p-nitroaniline > o-nitroaniline
(4) o-Nitroaniline > p-nitroaniline > aniline > m-nitroaniline

29. Select the correct basicity order for
°CH, SCH, ScH, ScH,
o ‘OCH ay NO, am COCH. vy C.H,
@ir>1n>1>1v @1=>1v>1>1 @S I=>H>1>1Vv @n=>1>1u>1v
30.»  Correct basic strength order is :
NH, NH, NH - Et NH,
SOl <g
P q r S
)r>q>p>s (2r>p>q>s(@3)q>r>p>s Ar>q>s>p
31. Choose the strongest base among the following :
© Q) EERC S
NH
1) (2 N ®3) H 4)

PART -1l : MISCELLANEOUS QUESTIONS

Section (A) : ASSERTION/REASONING

DIRECTIONS :
Each question has 4 choices (1), (2), (3) and (4) out of which ONLY ONE is correct.
(1) Both assertion and reason are correct, and the reason is the correct explanation for the assertion
(2) Both assertion and reason are correct, but the reason is not the correct explanation for the assertion
(3) The assertion is incorrect, but the reason is correct
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A-1.

A-2.

A-3.

A-5.

(4) Both are assertion and reason are incorrect

Assertion : Amines are more basic than amides.
Reason : Nitrogen is less electronegative than oxygen. So it is better electron donor.

Assertion : ka1 of fumaric acid is more than maleic acid.
Reason : Conjugate base of fumaric acid is stabilised by intramolecular H-bonding.
Assertion : Salicylic acid is much stronger than its m-, p-isomers and benzoic acid itself.
Reason : Conjugate base of salicylic acid is stablised by intramolecular H-bond.

Assertion : Ortho substituted benzoic acids are stronger acid than benzoic acid.

Reason : Ortho substituent tends to prevent coplanarity of — COOH with ring. Thus resonance is

diminished which increases acidic strength (ortho effect)

Assertion : Pyrrolidine (11) is less basic than pyrrole (1)

/. \

I—z:

()

I_Z@

(IT)

Reason : Protonated pyrrole has delocalisation of positive charge in aromatic ring.

Section (B) : MATCH THE COLUMN

B-1.

B-2.

Match the column %

Column-I (Keto)

Column-II (% enol)

(A) CHs—CH=0 (p) 95 %
Ph-C-CH,-C-Ph

(B) | I (@ 76 %

o]

CH,-C-CH,-C - OEt

(©) I I (r) 0.0001 %

(0] (0]

CH,-C-CH,-C-CH,

(D) | | (s) 7.2%

O (@]

Column | Column Il
(Compounds) (Kb value)
/
(A) | (®) | 56x107
N

e

(B) NN NS (@) 4 x 104
I
H

© NHs (N 4.6 x10°°
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(D) | CHz3—-CH2—NH-CHs | (s) | 10x10-4

Section (C) : ONE OR MORE THAN ONE OPTIONS CORRECT
C-1.  Which of the following stability order of anions is/are correct :

5 o
CH, CH, Ch,
Cl NO, CN

1 1 I 1

I>11>1
[C] (€]
CH, —C—H CH, —C—0OCH,
| I ®
o) o) CH, —CH,
2) 0 (If) m  yspsn
O O 0
M )K/\ VAN
® ® [C]
3) I 11 111 I>11>11
® (€]
(4 CHs 5 CDs

C-2.  Which of the following is/are correct for basic strength :
(1) (CH3)2NH > (CHs)sN > CH3NHz > NH3
(2) (C2Hs)2NH > (C2Hs)3sN > C2HsNH2 > NHs
(3) PhNHz2 > Ph2NH > PhsN

| | I
4) H > H > H

C-3.  Consider the following compounds

0 @] O 0O
I

| II |
O,N-CH,-C-OH F-CH,-C—-OH Ph—CH,—C—OH  CH,-CH,-C—OH

(M (Ir) (1) (V)
Which statement is/are correct :
@) 1> 11> 111>1V (Acidic strength order)
(2) | is most acidic because of — M effect of — NO2 group
(3) I is most acidic because of — | effect of — NO2 group
(4) IV is least acidic because of + | Effect.

C-4. Carbolic acid is less acidic than :

(1) CHsCOOH (2)
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HAC@OH
NO,

C-5.  Which of the following reactions favour backward direction ?

COOH COONa COONa COOH
i ‘OCHH@ ﬁ OCH, 4+

CH,—OH CH,—ONa

(2)

I—Z\ /

NH@

—
=
N |
~ . @
N =
COONa COONa COOH

COOH
: : +
OCH,

C-6.  Among the given pairs, in which pair second compound has less enol content :
and CH; - C CH, and @

1) 2)

U Y
oo Y.

3)

C-7. In which of the following pairs the first one is the stronger base than second.
o
(1) CH.COO” HCOQP (2) HO®, NHY
o °]
@) CH.=CH: '"H-Cc=C: (4) CHsNHz, CHzOH

Bl Exercise-3 |

PART - 1: JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARYS)

JEE-MAIN OFFLINE

1. Which of these will not react with acetylene? [JEE-Main 2002]
(1) NaOH (2) ammonical AgNOs  (3) Na (4) HCL.
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2. The correct order of increasing basic nature for the bases NHz, CH3zNH2 and (CH3)2NH is:
[AIEEE-2003, 3/225]
(1) CHsNH2 < NH3 < (CHz)2NH (2) (CHzs)2NH < NHs < CHsNH:2
(3) NH3 < CH3NH: < (CHzs)2NH (4) CH3sNH2 < (CH3)2NH < NHs
3. Which of the following is the strongest base? [AIEEE-2004, 3/225]
NH, NHCH, NH, CH,NH,
1) (2) 3) (4)
4, Consider the acidity of the carboxylic acids: [AIEEE-2004, 3/225]
(i) PhCOOH (i) 0-NO2CsH4sCOOH  (iii) p-NO2CsH4COOH  (iv) m-NO2CsH4COOH
Q) i>ii>iii>iv (2) i > iii > iv > i ) iii >ii>iv>i (4) i > iv > iii > i
5. Among the following acid which has the lowest pKa value ? [AIEEE-2005, 3/225]
(1) CHsCH2COOH (2) (CH3)2CH-COOH  (3) HCOOH (4) CHsCOOH
6. Amongst the following the most basic compound is [AIEEE-2005, 3/225]
(1) p-Nitroaniline (2) Acetanilide (3) Aniline (4) Benzylamine
7. The mcreasmg order of stablhty of the following free radicals is : [AIEEE-2006, 3/165]
(1) (CH3)2CH < (CHa)3 < (CeHs)zCH < (C6H5)3
2) (CeHs)zC< (CaHs)zCH < (CH3)3C< (CH3)2CH
(3) (CeHs)zCH < (C6H5)SCH < (CH3)3 C< (CH3)2CH
4) (CH3)2CH < (CH3)3C< (C6H5)3C< (C6H5)2CH
8. The correct order of increasing acid strength of the compounds. [AIEEE-2006, 3/165]
Me
}COZH is
(a) CHsCOzH (b) MeOCH2COzH (c) CFsCOzH (d) Me is
()b<d<ax<c (2)d<a<c<b (3)d<a<b<c (4)a<d<c<b
9. Which one of the following is the strongest base in agueous solution? [AIEEE-2007, 3/120]
(1) Dimethylamine (2) Methylamine (3) Trimethylamine (4) Aniline
10. Arrange the carbanions, (CHz)s, C, Ccl, (CHs)2 CH, CeHs C Hz in order of their decreasing stability
[AIEEE-2009, 4/144]
(1) (CHa)2 CH>CcCls>CeHsCHz > (CHs3)3 C (2) CcCls>CeHsCHz > (CHs):2 CH> (CH3)3 C
(3) (CHa)3 C> (CHs):2 CH >CsHsCH.> Ccls (4) CeHs CH,> Ccly> (CH3)3 C> (CHs3)2 CH
11. The correct order of increasing basicity of the given conjugate bases (R = CHs) is :
[AIEEE-2010, 4/144]
) RCOO <HC =C <R <NH, (2)R<HCEC<RCOO<NH2
@) RCOO <NH, <HC=C<R (4)R006<H056<NH2<§
12. The strongest acid amongst the following compounds is : [AIEEE-2011, 4/120]
(1) CHsCOOH (2) HCOOH
(3) CH3CH2CH(CI)CO2H (4) CICH2CH2CH2COOH
13. Identify the compound that exhibits tautomerism. [AIEEE-2011, 4/120]
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(1) 2-Butene (2) Lactic acid (3) 2-Pentanone (4) Phenol
14. The correct order of acid strength of the following compounds: [AIEEE-2011, 4/120]
(A) Phenol (B) p-Cresol (C) m-Nitrophenol (D) p-Nitrophenol
is :
(1)D>C>A>B (2)B>D>A>C (3)A>B>D>C 4)C>B>A>D
15. The non aromatic compound among the following is : [JEE-Main 2011]
@ S ) ' ‘ B <= 4) :
16. Arrange the foIIowing compounds in order of decreasing acidity : [JEE(Main)-2013, 4/120]
OCH,
(I) : (II) : TII : (V)
@n=iv>1>1l @1>1n>1>1v @) u>1>1>1\v @Iv=>i=>1>l
17. The order of stability of the following carbocations : [JEE(Main)-2013, 4/120]
@
CH,
B ®
CH,=CH-CH, CH,—CH,-CH,
I ; 1 - () s
@ur>u>li @ n>u>l @) I>1>11 @um>1>1
18. Considering the basic strength of amines in aqueous solution, which one has the smallest pKsy value ?
[JEE(Main)-2014, 4/120]
(1) (CHs)2NH (2) CHaNH:2 (3) (CH3)sN (4) CsHsNH:
JEE-MAIN ONLINE
1. Which one of the following compounds will not be soluble in sodium bicarbonate ?
(1) 2, 4, 6 - Trinitrophenol (2) Benzoic acid [JEE(Main) 2014_19.04.2014]
(3) o — Nitrophenol (4) Benzene sulphonic acid
2. Arrange the following amines in the order of increasing basicity : [JEE(Main) 2015_10.04.2015]

NH, NH, NH, NH, NH, NH,
1) OCH, NO, 2) OCH, NO,
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2 2 NH, NH, NH,
(4) NO, OCH,

() OCH, NO,

o
v
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3. Among the following compounds, the increasing order of their basic strength is :

09.04.2017]

NH [ ]
Y
0} an H

@ m<an<ay<@av)
@)y << <av)

[JEE(Main) 2017_

Sme!
D) (V) NH;

@ M <A< av) <@
@) <M< @av)y <

4, Which of the following compounds is most reactive to an agueous solution of sodium carbonate ?

(1) U (2) ==

[JEE(Main) 2017_09.04.2017]

3) A (4) ©

PART -1l : JEE (ADVANCED)/IT-JEE PROBLEMS (PREVIOUS YEARYS)

* Marked Questions may have more than one correct option.

1. Which of the following acid has the lowest value of acid dissociation constant : [JEE-02(S), 3/90]
(A) CHsCHFCOOH (B) FCH2CH2COOH (C) BrCH2CH2COOH (D) CHsCHBrCOOH

2. Match the Ka values : [JEE-03(M), 2/60]
Compounds K,
(a) Benzoic acid (i) 3.3x10°
(b) ON —QCOOH (i) 6.3 % 10°
() m—@—com (iii) 30.6 % 10°°
(d) H3004©—000H (iv) 6.4 x10°
) Hac—QCOOH (v) 42x10°
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2 moles NaNH,

3. A, The product A will be - [JEE-03(S), 3/84]

(A)

©)
4, What is the acidity order of X,y & z ? [JEE-04(S), 3/84]

+
ﬁny) NHfﬂ
COOH (X)
(A)x>y>z B)yx>z>y Cy>z>x (D)z>y>X
SO.H

Excess of CH,COONa
5. CH, > [JEE-05(S), 3/84]

The products will be :

Hac—@— SONa HEC—@— SO.Na

A) + CHsCOONa ®) + CHaCOOH
HSC—@— SOH HSC—@

©) + CHsCOOH D) +S0s

OH
i
ﬁ—OH
. 5 NaHCO, | NO, NaHCO,

Benzenesulphonic acid and para nitrophenol react with NaHCOs separately. The gases produced are
respectively. [JEE-06, 3/184]
(A) SO2, CO2 (B) SOz, CO (C) SO2, NO2 (D) COgz, CO2
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10.

11.

12.

13.

14.

15.

o
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The correct stability order for the following species is : [JEE-08, 3/163]
® o
AN AN AA AA
(I) (1I) (11I) (IV)

(A) (D >3av)y> 0> B) ()= >y > (V) (C) (> 1) > (V) > (1) (D) (1) > (1) > (1) > (V)

The correct acidity order of the following is : [JEE-09, 3/160]
OH COOH COOH
cl CH

U] (m (m (V)

(A) (1) > (IV) > (1) > (1) (B) (IV) > (111 > (1) > (1) (C) (1) > (1) > (1) > (IV) (D) (1) > (1) > (IV) > (1)

In the following carbocation; H/CHs that is most likely to migrate to the positively charged carbon is

H H
1 20+ las
HSC_?_S?_?_CHS
HO H CH, [JEE-09, 3/160]
(A)CHs at C-4 (B)HatC-4 (C)CHzatC-2 (D) H at C-2
The total number of basic groups in the following form of lysine is : [JEE-10, 3/163]
@
H,N-CH,—CH,—CH,-CH, 0
N 4
/CH—C\
H,N 0°
Among the following compounds, the most acidic is : [JEE-11, 3/180]
(A) p-nitrophenol (B) p-hydroxybenzoic acid
(C) o-hydroxybenzoic acid (D) p-toluic acid
The carboxyl functional group (— COOH) is present in [JEE-12,3/136]
(A) picric acid (B) barbituric acid (C) ascorbic acid (D) aspirin

The compound that does NOT liberate CO2, on treatment with aqueous sodium bicarbonate solution, is

[JEE(Advanced) 2013, 2/120]

(A) Benzoic acid (B) Benzenesulphonic acid
(C) Salicylic acid (D) Carbolic acid (Phenol)
The correct order of acidity for the following compounds is [JEE-2016, 3/60]
CO,H
CO,H CO,H CO,H
HO OH OH
OH OH
I I 1T v
A I=>1>1>1V @) Hm=>1>1=>1v Q@ u=>v=lIi>l DO)I>m=1v=>l
The order of basicity among the following compounds is [JEE(Advanced) 2017, 3/122]
NH /\ /—\ NH;
Na NH HN._ 2N
HsC” “NH; e N H,N" X NH
(1) (In (1 (IV)
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AYIT>1>1v>1 B)I>IvV>1>1 S Iv=l1=>ll>1 D) IV=>1>11>1
Bl Answers
EXERCISE -1
Al (2) A-2.  (3) A-3.  (3) A-4. (3) A-5. (1) A-6. (1) A-7. (4
A-8. (2 B-1. (3) B-2. (4) B-3. (3) B-4. (4) B-5. (4) B-6. (1)
B-7. (2 B-8. (1) B-9. (4) B-10. (1) B-11. (3) B-12. (3) B-13. (2)
B-14. (3) B-15. (2) B-16. (4) B-17. (2) B-18. (2) C-1. 4 C-2. (2
C3 @ C4. (1) C5 (3 C6. (1) C-7. (3 C8. (2 C9. (2
D-1. (4) D-2. (4) D-3. (3) D-4. (4) D-5. (2) D-6. (1) D-7. (2)
D-8. (4) D-9. (1) D-10. (2) D-11. (4) D-12. (1) D-13. (1) D-14. (3)
D-15. (4) D-16. (3) D-17. (1) D-18. (1) D-19. (2) D-20. (4) D-21. (1)
D-22. (3) D-23. (3) D-24. (3) E-1. (4) E-2. (4) E-3. (4) E-4. (1)
E-5. (3) E-6. (2 E-7. (3 E-8. (1) E-9. (1) E-10. (2) E-11. (2)
E-12. (3) E-13. (1) E-14. (2) E-15. (2) E-16. (1) E-17. (4) E-18. (1)
E-19. (4) E-20. (4) E-21. (1)
EXERCISE - 2
PART -1
(1) (3) 3. 4) 4, 1) 5. 2 6. 3) 7. 4
. (3) . (2) 10. 3) 11. 2 12. 2 13. 4 14. 2
15. (1) 16. (1) 17. 3) 18. 1) 19. 3) 20. 2 21. 4
22. (2) 23. (3) 24, 4) 25. 2 26. 2 27. 2 28. 3)
29. (2) 30. (2) 31 4)
PART -1l
A1, (1) A-2.  (4) A-3. (1) A4, (1) A-5. (4
B-1. (A-n;B-p);(C-s);(D-q) B-2. A->p B->r C->q D->s
C-l1. (1,2,3&4) C-2. (2,3&4) C-3. (1,3&4) C-4. (1,3&4)
C5 (2&49 C-6. (1,3&4) C-7. (1,3&4)
EXERCISE -3
PART -1
OFFLINE JEE-MAIN
(1) (3) 3. 4) 4, 2 5. 3 6. 4 7. Q)
. (3) . (1) 10. 2 11. 4 12. 3 13. 3 14. Q)
15. 4) 16. (3) 17. 4) 18. 1)
ONLINE JEE-MAIN
1. (3) 2. 4) 3. 4) 4, Q)
PART - I
1 © 2 (@) —(ii); (b) —(ii)) ; (c) = (iv) ; (d) — (i) ; (€) = (v) 3. A 4 (A)
5. (B) 6. (D) 7. (D) 8. (A) 9. (D) 10. 2 11. ©
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-Additional Problems For Self Practice (APSP)‘

This Section is not meant for classroom discussion. It is being given to promote self-study and
self testing amongst the Resonance students.

PART -1: PRACTICE TEST PAPER

Max. Marks : 120 Max. Time : 1 Hr.

Important Instructions

1. The test is of 1 hour duration.

2 The Test Booklet consists of 30 questions. The maximum marks are 120.

3. Each question is allotted 4 (four) marks for correct response.

4 Candidates will be awarded marks as stated above in Instructions No. 3 for correct response of each
question.

Y (one fourth) marks will be deducted for indicating incorrect response of each question. No deduction
from the total score will be made if no response is indicated for an item in the answer sheet.

5. There is only one correct response for each question. Filling up more than one response in any question
will be treated as wrong response and marks for wrong response will be deducted accordingly as per
instructions 4 above.

1. Arrange following acids in decreasing order of [H*] concentration when dissociate in the water.
(1) Ph—CH2—COOH (ICH2=CHCH2COOH (I1CH3CH2COOH
@l1>1u>Hmu @u=>i=>1 @ u=1>1l @ m=>1>l

2. Rank the following radicals in order of decreasing stability.

() C ) : (111 : (IV) C
@Qm>i>1>1v @m>i<l<iv @ U>1>I1>1v @m<i<i<iv
3. Among the following the strongest acid is :
(1)) HC =CH (2) CeHs (3) CzHs (4) CHsOH
4, Which of the following carbocation is most stable?
NO,
NO, H X NO,
Oy e
) X (2)H" X 3) 4) X

5. Arrange the following compounds in decreasing order of their pKp value ?

CH2=CHCH2NH_, CH3CH2CH2NH2, CH=CCH:2NH2

| 1 1l
@ir>nu=>1l @m=>1=>1 @ u>m=>l @1>um=>n

6. The correct pKa order of the following acids is
- O-H
H-0 0 HO _OH
NN S
O/ 0 O/ \O O/ O
I 1 1

@r=>n>1li @ 1>m=>l @ m=>1>I @ m=>1>1
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7. Arrange the following carbanions in decreasing order of stability : ”
Q 2] [©]
CHg—Cl—CH—Cn‘—CH3 H—(l'T‘—CH—C—H OHC -C -CHO

I |
CH,— CHO 0 o} 0 0 CHO

I I i v
@Iv=>1u>1> 1 @ IV>1>11> 1 @IV 1I>1> 1 @m=>1v=>Il>1

8. Which of the following compounds will show tautomerism :
(1) 2, 2-Dimethyl propanal (2) Benzaldehyde
(3) Acetyl acetone (4) Benzophenone

9. In which pairs first compound is stronger acid than the second ?
(1) Adipic acid, succinic acid (2) Fumaric acid, maleic acid
(3) Phthalic acid, terepthalic acid (4) o—toluic acid, Salicylic acid

10. Find the order of reactivity of labelled hydrogen with NaNH-.

(1)
(n OH
HO

i

~H
)
@r=n>1li @ m=>n>I @ m=>1>l @ 1n=>u>I

11. Arrange the following compounds in the increasing order of basicity.

) QOEJ

|
\N ||_|
() (|||) (IV)
(1)II|>I>IV>II @) M>IV>1>l @) H>1>1V>1 @ 1>10>10>1V

12. Select the decreasing order of relative basic strength of foIIowing species :
\\ / \ /

NHy NH
\ 2
Aol @ @ i

0) (y  NH (i NO, (v) Cl
@) > av) > (1) > (n) (2) (1 > (1) > (IV) > (1)
) (> vy > (1> (I (@) (1) > (1) > (IV) > (1)
13. Which of the following reaction is possible ?
(1) EtOH + CHsCOONa -> EtONa + CH3COOH
0 0
|

|
(2) CHs =C-OH, 11 .50,Ng — CHa—C-ONa
i 2 i i
Il I
3) CH3-C-OH | H-C-ONa —— CH3-C-ONa  H4_C-OH
ONa

OH
+ CH,COOH —>© + CH,COONa
4)

+ CHsSO3zH
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14. Identify the most stable carbocation among the following :
OCH2 CH3 CH3 CH3
O 0 0 O
(1) ) 3) @ ?
HH
1l 2l 3
CHa—(IZ—CH—CHZ—H
15. CH,
in C1—H, C2—H and Cs—H the homolytic bond dissociation energy order is :
(1) Co-H > Cs—H > C1—-H (2) Co-H>Cs—H > Ci-H
(3) C>—H>Cs-H > Ci1-H (4) Cs—H > C>-H > C1—H
16. In which of the following carbocation rearrangement will not take place?
® ® CH, ©
o Ol o8
(2) 2 3) ¢ @) CH,
17. At normal temperature, X and Y are
OH 0
\J: "OH @o
X Y
(1) resonance structures (2) tautomers  (3) functional isomers  (4) positional isomers
18. Which of the following would produce effervesence with sodium bicarbonate ?
OH
(III) NO; NO,
O.H C
@ @r “oH
(1) ) ©) NG, (4) All of these
19. Select correct statement from the following :
NH, NH, COOH COOH
CH, Me CMe,
Q) is more basic than (2) is more acidic than
o°
0
I e
(3) HC=CH is more acidic than NH3 4) is more stable than Me-C-O
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20. Which is correct decreasing order of acidic strength of following compounds ?
L O o
H ,1| HO" "CH, H \CH3
(M) (ii) (iiit) (iv)
(1) (i) > (i) > (iv) > (i)  (2) (i) > (iv) > (i) > (i) (I) (iii) > (i) > (iv) > (i) (4) (iv) > (iii) > (i) > (ii)
21. Which one among the following is the least basic :
S
(1) € @ N (3 OH @ F
22. Which is most basic in aqueous solution ?
(1) CHsNH2 (2) (CHs)2NH (3) (CH3)sN (4) Ph—NH:2
23. Give the correct order of decreasing acidity :
(i) C2Hs—SH (i) C2Hs—OH (iif) C2HsNH:2 (iv) CH3—CH2—CHz
Q) (i) > (i) > (i) > (iv)  (2) (i) > (i) > (i) > (iv) (3) (i) > (i) > (i) > (iv) (4) (i) > (iv) > (i) > (i)
24. Decreasing order of enol content of the following compound in liquid phase :
0
0 ) é 0
U A wdos
(i) (ii) (iii) (iv)

@) i) > @) > (i) > (v) () @) > (i) > Giii) > (v)  (3) (iv) > Giii) > (i) > () (4) (i) > @) > (ii) > (iv)

25. Which is the stronger base :

NH, NH-CH, R\ W
CH; CH, CH CH; H.C CH,
(1) N, @ N 3 NO. (4) NO:
26. Which of the following is the strongest base ?
(1) HC= C- (2) CH2 = CH- (3) CHsCH2~ (4) NHz~
27. The correct order of acidity for the following compound is

(1) Benzoic acid > phenol > p-nitrobenzoic acid > m-nitrobenzoic acid.
(2) phenol > p-nitrobenzoic acid > m-nitrobenzoic acid > benzoic acid.
(3) p-nitrobenzoic acid > m-nitrobenzoic acid > benzoic acid > phenol.
(4) m-nitrobenzoic acid > p-nitrobenzoic acid > benzoic acid > phenol.

28. The correct order of acidity of the C-H proton is —

(1) acetylene > ethylene > ethane (2) ethylene > ethylene > ethane

(3) ethane > ethylene > acetylene (4) acetylene > ethane >.ethylene
29. Which one of the following compounds can be deprotonated by OH- fastest ?

(1) HCOOH, pKa = 3.8 (2) H2S, pKa=7.0

(3) Toluene, pKa =41 (4) CH3sNHz, pKa =40
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34lis:
COOH COOCH

COOH

(1)  OCH (2) CHsCOOH 3 NO, @)

Practice Test (JEE-Main Pattern)
OBJECTIVE RESPONSE SHEET (ORS)

30. The pKa values of the acids A to D are found to be 4.19, 3.41, 4.46 and 4.76. The acid having pKa of

Que. 1 2 3 4 5 6 7 8 9

10

Ans.

Que. 11 12 13 14 15 16 17 18 19

20

Ans.

Que. 21 22 23 24 25 26 27 28 29

30

Ans.

PART -1l : PRACTICE QUESTIONS

Practice Questions: 20-50 depending on chapter length.

1. The most stable carbocation is :

@ @
@—CHZ—C—CH3 @—CH=CH—(|3—CH3
I

(1) CH, ) CH,

@
CH, - CH, - CH—< >
®3) (4)

reaction
2. Ph — 7 Rearranged most stable Carbocation is

(1) Ph 2) Ph (3 Ph (4

)

S
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H Br

Ag®
3. —  Rearranged Carbocation + AgBr
Rearranged carbocation is :

&) CH3 @) 3) @ @

4, Which of the following is the correct order of stability of the given carbanions ?

=]
CH,—S—CH,—-CH" .
| | HOOC - CH,-CH®  O,N-CH,-CH®

CH, CH, éH |
I 1 ’ m CH

@l>1=>1l @ n=>11>1 @) H>1Ir>1 @1>H>1

5. The correct stability order of following radicals is
CH, H CH, Ph
| I I AY

@l>u=u=>1Iv @IvV>U>11>1 @ IvV>1l>1 >1l @ m=>1>1vs>l

6. Which is correct for carbocation stability :
57 7]
®
Se D)o 0.0
(1) < Q (2) <
<] 5% @D
Oy K 0.0

3) <::><z£5s @) <

7. The proper tautomeric structure for 2-aminopyridine (X) is
~
- | (X)
N NH,
X
+ N NH

(1) NN, (2 Mo M @ W @)

8. Which of the following compounds does not show tautomerism ?
0
D (2)CH>-N=0 (3) CH2=CH-NH: (4) CH.=CH-C=N
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9. The strongest base is :

Crwj =
| CN—CH3 |
(1 H (2) 3) NH, @ N

10. The correct increasing order of basicity of the given conjugate bases (R = CH3) is :
(1) RCOO- < HC = C- < R- < NF2 (2) R-< HC = C- < RCOO- <Mz
®)Rco0-< N o= c-<r- (4) RCOO-<HC = C- < NP2 < p-

11. Deduce the best place to protonate in the foIIov:ing :

W
2 g
o
| (2)
(1) x )y (3)z (4) w

12. H* is lost most readily by

HSJ@[SQH
HO COOH

(1) — SOzH (2) — COOH (3)—SH (4)—-OH
13. The strongest acid is :
COOCH
I
(1) CHsCOOH (2) HCOOH (3) PhCOOH (4) CH.OH
14, (X) (CsHsCIBrCOOH) are a dihalosubstituted benzoic acids. The strongest acid among all isomers is -
COOH
COOH COOH Br COOH
[:f::[:Br Cl f: Br
(1) Cl 2 (3 ¢« (4) Br cl
15. Consider the following acids and bases :
COOH
COOH COOH
Acids : CH;
) ) (3)
NH,
NH, NH,
Bases: CH,
4 ®) (6)
The fastest rate of reaction of an acid and a base takes place between :
(1)1land 4 (2) 3and 6 (3)2and 5 (4)1and 6
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16. Arrange the following carbocations in increasing order of stability:
CH ’ > < ‘
+ +/
CH C
D i] [: “eH A
() (n ()
@r<n<li @ l<i<ll @ M<n<l (4) none
17. Which shift is preferred in the rearrangement of following carbocation to yield most stable resulting
carbocation. D Th
(1) 1,2—methyl shift (2) 1,2-Hydride shift %%/C\H/
(3) 1,2—Phenyl shift (4) 1,2-Deuterium shift |\ |
18..»  Which one is not tautomer of following compound :
|| I|
C-CH,-C
|| | |
C-CH= C C-CH,-C
| I|
C-CH= C C-CH, C
®3) 4)
C|3OOH _COOH
19. (1) COOH (Kas= 5400 x 10-5) ()~ COOH(Kay = 140 x 10-5)
The reason for higher Kaa value of oxalic acid (1) as compared to that of malonic acid (l1) is :
(1) The anion formed after the removal of first H® of oxalic acid (1) is more stable due to stronger —I effect
of —COOH present at close distance
(2) The anion formed after the removal of first H® of oxalic acid (1) is less stable due to +I effect of -COOH
group.
(3) The anion formed on removal of first H® of malonic acid is more stable than that of oxalic acid due to
—m effect of other —-COOH group.
(4) Oxalic acid is more acidic than malonic acid due to its lesser molecular weight.
OH
OH OH
CHO
20. (I CHO (I (y CHO
Arrange above phenol in increasing order of pKa value
@r<n<li @ m<i<l @ Mm<n<li @I<m<l
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21.

22.

23.

24,

25.

Which of the following reaction is feasible :

OH ONa
(1) ON f NO, O,N f "NO
OH

NaHCO
— o+ CO2 + HoO
ONa
NaHCO.
(2)© e @ +CO2 + H20
OH ONa
@/OH @/OH
NaHCO
3) — +CO2 + Ho0
OH ONa
@NOZ NO,
co
@ NO. =25 NO,  .c0,+H0

Select the basic strength order of following molecules ?

0]
NH~. _~CH; CH, H.N
O @ N e
O
[ I1

@ > 1> @ 1>1l> | @) 1> 11> 1l

The order of basic strength of the given basic nitrogen atoms is :

. 0]
H
N
N. iNH TV
s
i\lilll
H
@um=>n>1>1v @ m=>1>1>1v @)I=>1=>1>1v

Heterolysis of propane will yield :
(1) CHs and CzHs radicals
(3) CHz* and CH3CH:z" ions

Find the strongest acid among the following compounds is :
(1) HOOC - (CH2)2 — COOH
(3) F— (CHz)2 — COOH

@Hu=>1>1

@un=>m=>1>1Iv

(2) CHz~ and CHsCH:* ions
(4) CHs* and CH3CH:" ions

(2) HaN® — (CHz)2 — COOH
(4) CHsz — (CH2)2— COOH

o
v
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PART |
1. w2 W 3 @ 4 W 5 @ & @ 7 ®)
8. @) o @ 10 (2 11. (@ 12. (4 13 (4 14 @3
5. (4 16 (2 17. (@ 18 (4 19. (@3 20. (2 21. (4
22, (2 23 (@3 24 (2 25, (4 26. (3 27. (3 28 (U
2. (1 30. (@3

PART I
1. @ 2 @ 3 @ 4 @4 s @ 6. @ 7. @)
8. 4 o @ 100 @4 1. (@ 12 (1) 13 @ 14 (2
15, () 16 (2 17. (4 18 (@ 19. (1) 20. @3 21 (4
22, 1) 23 (4 24 (@ 25 (2
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