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EXERCISE # O-I
1. Which of the following is not an aromatic compound :

(A) (B) (C) 

+

(D) 

AH0001
2. Which of the following group is divalent:

(A) Benzoyl (B) Benzyl (C) Benzal (D) p-Tolyl
AH0002

3. Benzene is a resonance hybrid mainly of two Kekule structures. Hence :
(A) Half of the molecules correspond to one structure, and half of the second structure
(B) At low temperatures benzene can be separated into two structures
(C) Two structures make equal contribution to resonance hybrid
(D) An individual benzene molecule changes back and forth between two structures

AH0003
4. How many p electron are there in the following species :

(A) 2 (B) 4 (C) 6 (D) 8
AH0004

5. The number of benzylic hydrogen atoms in ethylbenzene is:
(A) 3 (B) 5 (C) 2 (D) 7

AH0005

6. Trans-Butene-2 
CHCl / KOH3

Solvent  Product

(A) CH3

H

ClCl

H

H3C (B) 

CH3H

Cl

H3C

Cl

H (C) 
H3C Cl

H H

(D) Both (A) & (B)

AH0006

7.  + 3 2 2 2CH CH CH CH Cl ¾¾ ®¾ 3AlCl
hydrocarbon (X) major product X is:

(A)  2 3

3

CH CH CH
|
CH

- (B)  

3

3

3

CH
|

C CH
|
CH

-

(C)  CH2CH2CH2CH3 (D) None is correct

AH0007
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8. In the sulphonation, acetylation and formylation of benzene the group of effective electrophiles
would be :

(A) 3 3SO ,CH C O,HCO
+++ º (B) OCH,OCCH,SO 33

++
º-

(C) SO3, CH3CHO, CO + HCl (D) HSO3, CH3CO, HCO
AH0008

9. o/p ratio in highest for nitration of which of the following compound ?
(A) Ethyl benzene (B) Toluene
(C) Isopropyl benzene (D) Tertiarybutyl benzene

AH0009
10.  Which can be used to generate NO2

+ in nitration of benzene ring
(A) HNO3 + H2SO4 (B) HNO3 + HClO4 (C) N2O5 (D) All

AH0010

11. For the electrophilic substitution reaction involving nitration, which of the following sequence

regarding the rate of reaction is true?

(A) 
66HCk  > 

66DCk > 
66TCk (B) 

66HCk  < 
66DCk < 

66TCk

(C) 
66HCk  = 

66DCk = 
66TCk (D) 

66HCk  > 
66DCk < 

66TCk

AH0011

12. For the electrophilic substitution reaction involving sulphonation, which of the following sequence

regarding the rate of reaction is true?

(A) 
66HCk  > 

66DCk > 
66TCk (B) 

66HCk  < 
66DCk < 

66TCk

(C) 
66HCk  = 

66DCk = 
66TCk (D) 

66HCk  > 
66DCk < 

66TCk

AH0012

13. C6H6 
3

3

AlCl

COClCH ¾¾¾ ®¾ A 
HCl

HgZn ¾¾¾ ®¾ -
B

The end product in the above sequence is:

(A) Toluene (B) Ethyl benzene (C) Both the above (D) None

AH0013

14. p-Nitrotoluene on further nitration gives:

(A) (B) (C) (D) 

AH0014
15. Reaction of SO3 is easier in:

(A) Benzene (B) Toluene (C) Nitrobenzene (D) chlorobenzene

AH0015
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16. Which order is correct for the decreasing reactivity to ring monobromination of the following

compounds:

(I) C6H5CH3 (II) C6H5COOH (III) C6H6 (IV) C6H5NO2

(A) I > II > III > IV (B) I > III > II > IV (C) II > III > IV > I (D) III > I > II > IV

AH0016

17. The highest yield of m-product is possible by the electrophilic substitution of the following:

(A)  C6H5CH3 (B) C6H5CH2COOC2H5

(C)  C6H5CH(COOC2H5)2 (D)  C6H5C(COOC2H5)3

AH0017

18. Which of the following will undergo sulphonation at fastest rate ?

(A) (B) (C) (D) 

AH0018

19. Aniline under acidic medium, when chlorinated, produces:

(A) o-Chloro aniline (B) m-Chloro aniline

(C) p-Chloro aniline (D) Mixture of ortho and para-chloro aniline

AH0019

20. When sulphonilic acid (p-H2NC6H4SO3H) is treated with excess of bromine water, the product is:

(A) Tribromo product (B) Dibromo product

(C) Monobromo product (D) Tetrebromo product

AH0020

21. In a reaction of C6H5Y, the major product (>60%) is m-isomer, so the group Y is:

(A) –COOH (B) –Cl (C) –OH (D) –NH2

AH0021
22. An aromatic compound of molecular formula C6H4Br2 was nitrated then three isomers of formula

C6H3Br2NO2 were obtained. The original compound is:

(A) o-Dibromobenzene (B) m-Dibromobenzene

(C) p-Dibromobenzene (D) Both A & C

AH0022
23. Which of the following is most reactive towards sulphonation?

(A) m-Xylene (B) o-Xylene (C) Toluene (D) p-Xylene

AH0023
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24. Ring nitration of dimethyl benzene results in the formation of only one nitro dimethyl benzene. The
dimethyl benzene is:

(A) 
CH3

CH3

(B) 
CH3

CH3

(C) (D) None of these

AH0024
25. If meta-nitroaniline is chlorinated, the major product is:

(A) 
NO2

NH2

Cl

(B) 
NO2

NH2
Cl

(C) 
NO2

NH2

Cl
(D) 

NH2

NO2

Cl

AH0025
26. If p-methoxy toluene is nitrated, the major product is:

(A)
NO2

CH3

OCH3

(B) 
NO2

CH3

OCH3

(C) (D) No reaction

AH0026

27. C6H5CH3 ¾¾¾ ®¾ 22ClCrO
 A ¾¾ ®¾ OH2 B

The functional group present in B and name of the reaction would be
(A) –CHO, Gattermann aldehyde synthesis (B) –CHO, Etard reaction
(C) –COCH3, Friedel Crafts reaction (D) –CHO, Oxo reaction

AH0027

28. A ¾¾¾¬ 2Br  ¾¾¾ ®¾ 4KMnO
B

Compound A and B respectively are:

(A) o-Bromostyrene, benzoic acid (B) p-Bromostyrene, benzaldehyde

(C) m-Bromostyrene, benzaldehyde (D) Styrene dibromide, benzoic acid
AH0028

29. If the mixture of the following four aromatic compounds on oxidation by strong oxidising agent

gives:

    ,     ,        and   

(A) Mixture of C6H5CH2OH + C6H5COOH (B) Mixture of C6H5CHO + C6H5COOH
(C) Only C6H5COOH (D) None of the above

AH0029
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30. Which of the following is/are produced when a mixture of benzene vapour and oxygen is passed
over V2O5 catalyst at 775 K?

(A) Oxalic acid (B) Glyoxal (C) Fumaric acid (D) Maleic anhydride
AH0030

31. Benzene on reaction with 'A' forms  which on reaction with 'B' forms

 'A' and 'B' are:

(A) Zn(Hg) + conc. HCl, (B) , LiAlH4

(C) , NaBH4 (D) , Zn(Hg) + conc. HCl

AH0031

32. Which chloroderivative of benzene among the following would undergo-hydrolysis most readily
with aNaOH to furnish the corresponding hydroxy derivative.

(A) O2N (B) O2N Cl

(C) Me2N Cl (D) Cl

AH0032
33. Major product of this reaction will be :

 
D

¾¾ ®¾
,AlCl

ClCH

3

3

(A) o-Xylene (B) p-Xylene (C) Both (D) m-Xylene
AH0033

34. For preparing monoalkyl benzene, acylation process is preferred than direct alkylation because

(A) In alkylation, a poisonous gas is evolved

(B) In alkylation, large amount of heat is evolved

(C) In alkylation, polyalkylated product is formed

(D) Alkylation is very costly
AH0034

35. Phenol and ethanol are distinguished by the reaction with

(A) Red litmus (B) NaHCO3 (C) FeCl3 (D) Na
AH0035
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36. An aromatic compound 'A' C7H6Cl2, gives AgCl on bonding with alcoholic AgNO3 solution, and

yields C7H7OCl on treatment with sodium hydroxide. 'A' on oxidation gives a mono chlorobenzoic

acid which affords only one mononitro derivative. The compound A is:

(A) (B) 

(C) (D) 

CHCl2

AH0036

37.  + H2 Ni, high temp.
High pressure¾¾¾¾¾®  (A). Which of the following can be isolated as the product of this

reaction.

(A) (B) (C) (D) 

AH0037

38. Chloral + Cl ¾¾¾¾ ®¾ 42SOH.Conc product. The product is:

(A) Lindane (B) DDT

(C) Teflon (D) Ethaneperchlorate
AH0038

39. Acetophenone ¾¾¾ ®¾ HHCO3 A ¾¾ ®¾
+OH3 B + C 

+
¾¾¾¾¾ ®¾

H

AnhydridePthalic
Indicator (D)  ;  C & D are

(A) CH3OH & (B) PhOH & 

(C) PhOH & (D) CH3OH & 

AH0039
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40. Select the reaction giving correct major product :

(A) (i)  Fe or Sn / HCl
(ii) Br / water2

NH2

Br

NO2

Br Br
(B) C H2 2

(i)   Red hot Fe tube
(ii)  Me–Cl / AlCl3

CH3

Cl
(iii) Cl / h2 v

(C)
(i)  NaHCO3

(ii) Me–I

OMeOH

(D) 
(i)  (NaNO + HCl) / 0-5ºC2

(ii) H PO3 2

OHNH2

:

AH0040

41. Phenol 
C140/CO)ii(

NaOH)i(

2 °
¾¾¾ ®¾  A ¾¾¾ ®¾

+ OH/H 2  B 
D

¾¾ ®¾
,COOHCH

OAl

3

32  C

In this reaction, the end product C is:

(A) Salicylaldehyde (B) Salicylic acid (C) Phenyl acetate (D) Aspirin

AH0041

42. m-Aminophenol on treatment with NaOH and CO2 gives which of the following as major product?

(A) 
NH2

(B) (C) (D) 

AH0042

43. Stability order of following singlet halocarbene is

(A) CF2 > CCl2 > CBr2 > CI2 (B) CI2 > CBr2 > CCl2 > CF2

(C) CCl2 > CF2 > CBr2 > CI2 (D) CF2 > CI2 > CCl2 > CBr2

AH0043
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EXERCISE # O-II

1. In which of the following reaction t-butylbenzene is formed:

(A) Benzene + iso-butyl chloride, AlCl3 (B) Benzene + (CH3)2C = CH2 ¾¾¾ ®¾ HF.BF3

(C) Benzene + t-butyl alcohol ¾¾¾ ®¾ 42SOH (D) Benzene + (CH3)2 C= CH2 ¾¾ ®¾ 3AlCl

AH0044
2. The replacement of a hydrogen atom in benzene by alkyl group can be brought about with the following

reagents :

(A) Alkyl chloride and AlCl3 (B) Alkene and AlCl3
(C) Alkanol and alkali (D) Alkanol and acid

AH0045
3. Benzene reacts with n-propyl chloride in the presence of anhydrous AlCl3 to give predominantly:

(A) n-Propylbenzene (B) Isopropylbenzene

(C) 3-Propyl-1-chlorobenzene (D) Cumene
AH0046

4. The structure of the compound that gives a tribromo derivative on treatment with bromine water is:

(A) (B) (C) (D) 

AH0047

5. Electrophilic attack of Å
2NO  at meta position is observed in:

(A) (B) (C) (D) 

AH0048
6. The good method for converting benzene into n-propyl benzene is:

(A) C6H6 + CH3CH2CH2Cl + Anhyd. AlCl3
(B) C6H6 + CH3CH2COCl + Anhyd. AlCl3 and then treatment with Zn/Hg/HCl

(C) C6H6 + CH3CH2COCl + Anhyd. AlCl3 and then treatment with H2 Ni

(D) C6H6 + Anhyd. AlCl3 + cyclopropane
AH0049

7. Which of the following can be used as reagent in Friedel Crafts reaction?

(A)

NO2

(B) CH2=CH–Cl (C) CH3CH2Cl (D) CH2=CH–CH2–Cl

AH0050
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8. Of the species PhSR, PhSR
| |
O

, 

O
| |

PhSR
| |
O

and 

O
| |

Ph S OR
| |
O

- -  the meta-substituted product is obtained from

(A) PhSR (B) PhSR
| |
O

(C) 

O
| |

PhSR
| |
O

(D) 

O
| |

Ph S OR
| |
O

- -

AH0051
9. Amongst the following, the moderately activating group is

(A) —NHR (B) —NHCOCH3 (C) R–C–O–
||

R

(D) —CH3

AH0052

10. False statement is / are :

(A) Although benzene contains three double bonds, normally it does not undergo addition reaction.

(B) m-Chlorobromobenzene is an isomer of m-bromochlorobenzene.

(C) In benzene, carbon uses all the three p orbitals for hybridization.

(D) An electron donating substitutent in benzene orients the incoming electrophilic group to the
meta position.

AH0053

11. Benzoic acid may be prepared by the oxidation of:

(A) (B) 

(C) (D) 

AH0054
12. Identify reactions give ketone product ?

(A) + R C OEt——
OEt

OEt
1. BF3

2.  H O3
+ (B) + O

O O
Anhydrous

AlCl3

(C) PhMgBr  +  Me–C   N H O3
+

(D) 
Me–C–O

O

Me–C–O
O

Ca Dry distillation

AH0055
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13. Which of the following reaction(s) will give aromatic product ?

(A)
C=O
H

+
C=O
H

H N2

H N2

H+
(B) 

Cl
SbCl5

(C)

O

HBr (D) 

O

H+

+  H N–OH2

AH0056

14. Which of the following statements is/are not  true?

(A) All ortho-para directing groups activates the ring towards electrophilic substitution.

(B) Halobenzene is ortho para directing but deactivating in nature

(C) All meta-directing groups have p-bond on the atom directly attached to the ring

(D) All meta directing groups are deactivating.

AH0057

15. Which of the following is not an ortho-para directing group?

(A) CF3 (B) CCl3 (C) –CH=CH–COOH   (D) – CN =r

AH0058

16. Which of the following does not gives Fridel-Crafts reaction?

(A) (B) (C) (D) 

AH0059

17. Which of the following reactions of benzene proves the presence of three carbon–carbon double
bonds in it :

(A) Formation of a triozonide

(B) Hydrogenation of benzene to cyclohexane

(C) Formation of C6H6Cl6 by addition of chlorine

(D) Formation of nitrobenzene on heating benzene with a mixture of concentrated nitric acid and
sulphuric acid

AH0060

18. Which of the following are classified as aromatic ?

(A) 1, 2, 3-Triphenylcyclopropenium cation (B) Cyclooctatetraenyl dianion

(C) Azulene (D) Annulene [10]
AH0061
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19. Which of the following is/are name of 1,2,3,4,5,6 - hexachloro cyclohexane :

(A) Lindane (B) Gammexane (C) 666 (D) BHC
AH0062

20. Among the following reaction sequences identify incorrect step :

(I)
Cl

Cl

COOMe

Cl

NaOH
(a)

Cl

OH

COOMe

Cl

NaH/Me–I
(b)

Cl

OMe

COOMe

Cl

LiAlH4
(c)

Cl

OMe

CH –OH2

Cl

(d)
PBr3

Cl

OMe
Cl

Br

(II)

NO2

Br +FeBr2 3
(a)

Br

H /Pd2
(b)

Br

NaNO +HCl2
(c)

N Cl2

Br

(d)
KI

NO2 NH2
+ –

Br

I

(III) 

Me

SO3

(a)
SO H3

NBS/hv
(b)

SO H3

(c)

Me

(d)
KMnO / H4 

Me Me COOH

H SO2 4

Br
H /

+
Br + Br

(IV) 
Br + Fe2 

(a)
(1)  Mg/Dry-ether

(b)

(c)

C–OMe

(d)
Na / Liq. NH3

Br COOH

(2)  CO / H2
+

H   / MeOH+

O

C–OMe
O

(A) I–a ; II – b ; III – c  ;  IV – d (B) I–b ; II – a ; III – d  ;  IV – d
(C) I–a ; II – a ; III – b  ;  IV – d (D) I–b ; II – a ; III – d  ;  IV – c

AH0063

21. How many of following compounds are less reactive than benzene for sulphonation by
conc. H2SO4 :

OH CH3 NO2 Cl NMe3

+
NH–C–CH3

O
D

D

D

D

D

D

COOPh

(A) 2 (B) 4 (C) 6 (D) 8
AH0064

22 . Decide the correct order of reactivity of following compounds towards halogenation with (Cl2 +
AlCl3).

COOPh

I

CH3

II

Et

III IV
(A) I > II > III > IV (B) II > III > IV > I (C) III > II > IV > I (D) II > III > I > IV

AH0065
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23 Which of the following method(s) is/are not used to prepare p-bromo aniline as major product :

(A) 

NH2

Br2

H O2

NH2

Br

(B) 

NH2

CH COCl3 Br2

FeBr3

NaOH/H O2

D

NH2

Br

(C) 

NH2

H SO2 4 Br2

FeBr3

NH2

Br

(D) 

NH2

NaNO /HCl
0-5°C

2

KCN
CuCN

D

NH2

Br

LiAlH4 Br2

FeBr3

AH0066

24.

OH

+  X (i)  NaOH
(ii) Acidification

OH
COOH

+

OH

COOH
X is/are -
(A) CHCl3 (B) CCl4 (C) CO2 (D) HCOOH

AH0067
25. Which product is/are not obtained in following reaction.

(i)     CH COCl/Anhy.AlCl3 3
(ii)    Ph P = CH–CH33

(iii)   BH / THF3 
(iv)    H O /  OH2 2

–

(A) 
OH

(B) 
OH

(C) 
OH

(D) 
OH

AH0068

26.

NH2

Ac O2

Pyridine A
HNO3

+ H SO2 4
B    +   C

(Major)

Chromatographic
separation B

H O3
+

D + AcidZnE + HCl
E is :

(A) 

NH2

NH2

(B) 

NH2

NO2

     (C) H2N NH–C–CH3

O
      (D) 

NH2

NH2

AH0069
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27. Cumene O2

hv A conc.
H SO2 4

Acetone + B O

O

O, H
+

C

C
C

.

Identify correct statement :

(A) Product C is phenophthalein indicater

(B) Product B gives CO2 effervescence with NaHCO3

(C) Product A formation involves carbocation intermediate

(D) Product B gives no colour with neutral FeCl3
AH0070

28.  ¾¾ ®¾ 3AlCl ? Major Product is :

(A) (B) H3COC  OH

(C) (D) 

AH0071
Paragraph for 29 to 30

Identify reagent used and intermediate products in following conversion.

II

SO
H SO

3

2 4

HNO
H SO

3

2 4 I

A

C

Br

Mg

B

CO H2

D then H+

CH OH2

E

CHO

F
H

heat

+

III     +    IV

major
product

minor
product

alkenes
HO

29. Identify II product -

(A) 

NO2

(B) 

SO3H

(C) 

CH3

(D) 

N=O

AH0072
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30. (III) major product is ?

(A) (B) (C) (D) 

COOH

AH0072
31. Match the following :

Column-I Column-II
(Properties) (Compound)

(A) CO2­ is evolved from NaHCO3 (P)

O–H

(B) Gives libermann nitroso test (Q)

OH

NO2

NO2O2N

(C) Gives yellow oily liquid with NaNO2+HCl (R)

H–N–Me

:
(D) Evolve a colourless gas with active metals (S) N

H

:
AH0073

32. Match the following :
Column I Column II

(Compound) (Properties)

(A)

Cl

(P) o-p directing

(B)

CH3

(Q) m-directing

(C)

SO H3

(R) Activating towards electrophile

(D)

ONa
(S) Deactivating towards electrophile

AH0074
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33. Match the column :
Column I Column II

(Reaction) (Product & its property)

(A)  + CrO3 in CH3COOH ¾® ? (P) Tropylium ion

(B)  + Ph3CÅ ¾®? (Q) Benzaldehyde

(C)  + n-Pr Br + ZnCl2 ¾® ? (R) Product can oxidise by KMnO4/H+

(D) C6H6 + CO + HCl ¾¾ ®¾ 3AlCl  ? (S) Aromatic product obtained

AH0075

34. Column - I Column - II

(Reactions (Intermediate formed or type of reaction)

(A)

O
OH

– O

(P) Product obtained as racemic mixture

(B)

O
H+

OH OH
+

O O (Q) Substitution reaction

(C) +
conc

HNO3

conc
H SO2 4

+

NO2

(R) Nu– Addition takes place during reaction

(D)

O (1) LAH OH

(2)  H O2 (S) Carbocation intermediate

(T) Carbanion intermediate
AH0076
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EXERCISE # S-I

\1. Write the most stable resonating structure for the cyclohexadienyl anion formed by reaction of

methoxide  ion with o-fluoronitrobenzene.
AH0077

2. Write the principal organic product in each of the following reactions:

(i) 

glycol
etriethylen

NNHH 22 ¾¾¾ ®¾  B (ii)  
OHCH,NaOCH)ii(

SOH,HNO)i(

33

423 ¾¾¾¾¾ ®¾  C

(iii)  + CH3CH2ONa ¾® D (iv)  + C6H5CH2SNa ¾® E

AH0078

3. (i)

Cl NH2

 
CuBr)ii(

HBr,NaNO(i) 2 ¾¾¾¾¾ ®¾  E        (ii)  
3

4

NaSCH)ii(

heat,CCl,peroxideBenzoyl,NBS)i( ¾¾¾¾¾¾¾¾¾¾ ®¾ F

AH0079
4. Reaction of 1,2,3-tribromo-5-nitrobenzene with sodium ethoxide in ethanol gave a single product,

C8H7Br2NO3, in quantitative yield. Suggest a reasonable structure for this compound.
AH0080

5. Compare the given characteristics of aniline and cyclohexanamine :
(i) Both are primary amine
(ii) Both can be acylated by RCOCl
(iii) Both reacts with CHCl3/KOH
(iv) Both reacts with NaNO2 + HCl at 0-5ºC
(v) Both reacts with PhSO2Cl  to give a compound which is soluble in KOH
(vi) Both gives coupling reaction with phenol
(vii)Both gives electrophilic substitution reaction
How many of the given characteristics are correct?

AH0081
6. Number of compounds which can show faster rate of nucleophilic substitution of halogen

than 
Br

NO2

 :

(i) 

NO2

Cl

NO2

(ii) 

F

NO2

(iii) 

Cl

NO2

(iv) 

NO2

I
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(v) 

Br

NO2

(vi) 

F
NO2

NO2

AH0082
7. Identify total number of reactions incorrectly match with its product ?

(a) N Cl +2
+ NO2 N = N

NO2

(b)

NH2

+ Me–Cl AlCl3

NH2
Me

+

NH2

Me

(c) Et–OH + NaI 
conc.

H SO2 4
 Et – I

(d)

Me

Me
+ Br2

Fe

Me

Me

Br 

Major
product

+

Me

Me

Minor
product

Br 

(e) Me–CºCH + Na/Liq NH
3
  ¾® Me–CH = CH

2

(f)
O

+ Br / CCl2 4

O Br

Br
100 % product [Stereo specific reactions]  / 100 % mRikn [ f=foe~ fof'k"V vfHkfd;k ]

(g)
Me Me

H /
+ Me Me

(h) Conc.
H SO , 150ºC2 4

SO H3

Major product

AH0083
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Paragraph for No. 8 to 9

For given reaction sequence molecular formula for compound 'U' is C
7
H

6
O

2 
& P gives negative

Fehling test.

P    +    Q NaOH R
O3 S      +      PZn,  H O2

W

HgSO4
H SO2 4

Red V NaOH
Hot Fe tube CaO, U

KMnO4 T

CrO Cl2 2

8. Compound which is not a hydrocarbon

(A) W (B) R (C) T (D) V

AH0084

9. Compound S is :

(A) CH
3
 – CH = O (B) Ph – CH = O

(C) 
CH = O

CH = O
(D) CH – CH – CH2

O O
AH0084
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EXERCISE # (MAINS)

1.

OH

 + CHCl
3
 + NaOH  ¾® 

CHO

O Na– +

The electrophile involved in the above reaction is [AIEEE-2006]

(1) dichlorocarbene ( :CCl2) (2) trichloromethyl anion 3(CCl )
Q

(3) formyl cation (CHO)
Å

(4) dichloromethyl cation 2(CHCl )
Å

AH0085
2. The electrophile, EÅ attacks the benzene ring to generate the intermediate s –complex. Of the

following, which s –complex is of lowest energy ? [AIEEE-2008]

(1) 

NO2

+

H E

(2) 
H

E+ (3) 

NO2

+

H

E (4) 

NO2

+ H

E

AH0086
3. In the chemical reactions, [AIEEE-2010]

NH2

NaNO2

HCl, 278 K A HBF4 B

the compounds 'A' and 'B' respectively are :-
(1) Nitrobenzene and chlorobenzene (2) Nitrobenzene and fluorobenzene
(3) Phenol and benzene (4) Benzene diazonium chloride and fluorobenzene

AH0087

4. In the chemical reactions

NH2

2NaNO
HCl,278K¾¾¾¾® A CuCN

D¾¾¾® B, the compounds A and B respectively are :            [AIEEE-2011]

(1) Fluorobenzene and phenol (2) Benzene diazonium chloride and benzonitrile
(3) Nitrobenzene and chlorobenzene (4) Phenol and bromobenzene

AH0088
5. Sodium phenoxide when heated with CO2 under pressure at 125ºC yields a product which on

acetylation produces C. [JEE(Main)-2014]
ONa

+ CO2
125º

5 atm. B H+

Ac O2
C

The major product C would be :

(1)

OH
COOCH3

(2) 

OCOCH3

COOH
(3) 

OCOCH3

COOH
(4) 

OCOCH3

COCH3

COCH3
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6. In the reaction [IIT-2015]

CH3

NH3

NaNO /HCl2 D
0–5°C

CuCN/KCN E+N2D

the product E is :-

(1)

CH3

CN

(2) 

CH3

(3) 

CH3

COOH

(4) H C3 CH3

AH0090
7. In the following sequence of reactions : [IIT 2015]

KMnO4 AToluene SOCl2 B H Pd2/ C
BaSO4

the product C is :-

(1) C6H5CH2OH (2)  C6H5CHO (3) C6H5COOH (4)  C6H5CH3

AH0091
8. Which of the following compounds will significant amont of meta product during mono-nitration

reaction ?                [JEE(Main)-2017]

(1)

OH

(2) 

OCOCH3

(3) 

NH2

(4) 

NHCOCH3

AH0092
9. Phenol on treatment with CO2 in the presence of NaOH followed by acidification produces compound

X as the major product. X on treatment with (CH3CO)2O in the presence of catalytic amount of H2SO4

produces :  [JEE(Main)-2018]

(1)

O

CO H2

CH3

O

(2) 

C
CH3O O

O
OH

(3) 

CO H2

CO H2

O

O
CH3

(4) 
CO H2

O

O

CH3

AH0093
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10. Phenol reacts with methyl chloroformate in the presence of NaOH to form product A. A reacts with

Br2 to form product B. A and B are respectively : [JEE(Main)-2018]

(1)
O O

O
 and 

O O

O

Br

(2)
O O

O
 and 

O O

OBr

(3) 

OH

OCH3

O
 and 

OH

OCH3

OBr

(4)

OH

OCH3

O

 and 

OH

OCH3

O

Br

AH0094

11. The increasing order of nitration of the following compound is :-[JEE(Main)-2018(ONLINE)]

NH2

(a)

Cl OCH3 CH3

(b) (c) (d)

(1) (b) < (a) < (c) < (d) (2) (b) < (a) < (d) < (c)

(3) (a) < (b) < (c) < (d) (4) (a) < (b) < (d) < (c)
AH0095

12. The major product of the following reaction is : [JEE(Main)-2018(ONLINE)]

MeO OH

(i) ClCH CH CCl2 2
(ii) AlCl (anhyd.)3

O

(1) (2) 

(3) (4) 

AH0096
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13. Products A and B formed in the following reactions are respectively : [JEE(Main)-2018(ONLINE)]

NH CH COO3 3

SO H3

+ HNO2
C H NH6 25A B

(1) 

N = N COCH3

SO H3

and HO S3 NH2N
H (2) 

N = N – OCCH3

SO H3

O

and

N = N – N
H

SO H3

(3) 

N = N – O–CCH3

SO H3

O

 and  

N = N NH2

SO H3

(4) 

N = N COCH3

SO H3

 and 

N = N 

SO H3

AH0097

14. The major product of the following reaction is : [JEE(Main)-2018(ONLINE)]

OHMeO
(i) OHC CH COCl2
(ii) H SO , heat2 4

(1) 
O

OMe

O
(2) 

MeO O

O

(3) 

OMe

O

O

(4) 
MeO O O

AH0098

15. The compounds A and B in the following reaction are, respectively: [JEE-Mains (JAN)-2019]

HCHO+HCI AgCNA A

(1) A = Benzyl alcohol, B = Benzyl isocyanide

(2) A = Benzyl alcohol, B = Benzyl cyanide

(3) A = Benzyl chloride, B = Benzyl cyanide

(4) A = Benzyl chloride, B = Benzyl isocyanide
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AH0099
16. The major product of the following reaction is: [JEE-Mains (JAN)-2019]

O OH
CH3

AlCl ,3 DO+

(1) 

OH
H3C

O(2) 

OH
CH3

O
(3) 

OH
CH3

O
    (4) 

OH
C 3H

O
AH0100

17. Which of the following compounds is not aromatic ? [JEE-Mains (JAN)-2019]

(1) 
1

(2) 
N

(3) 
Å

(4) N
H

AH0101
18. The major product of the following reaction is: [JEE-Mains (JAN)-2019]

CH O3

CH Cl2
3

2

(i) AlCl (anhyd.)
(ii)H O

¾¾¾¾¾¾®

(1) 

CH O3

CH3

 (2) 
CH O3

  (3) 
CH O3

 (4) 

CH O3

CH3

AH0102
19. What will be the major product in the following mononitation reaction ?

O

N
H

HNO3

Conc. H SO2 4

[JEE-Mains (JAN)-2019]

(1) 

O

N
H

NO2

(2) 

O

N
H

O2N

(3) 

O

N
H

O2N

(4) 

O

N
H

O2N

AH0103
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20. Which compound(s) out of the following is/are not aromatic ? [JEE-Mains (JAN)-2019]

ÅÅ
(D)(C)(B)(A)

(1) C and D (2) B, C and D (3) A and C (4) B

AH0104
21. The major product of the following reaction is : [JEE-Mains (JAN)-2019]

OH

SO H3

OH

SO H3

OH

SO H3

OH

SO H3

OH

SO H3

OH

SO H3

OH

SO H3

OH

SO H3

OH

SO H3

OH

SO H3

OH

SO H3

OH

SO H3

OH

SO H3

OH

SO H3

OH

SO H3

OH

SO H3

OH

SO H3

OH

SO H3

OH

SO H3

OH

SO H3

OH

SO H3

OH

SO H3

 2Br (excess)¾¾¾¾®

(1) 

OH

Br

BrBr
OH

Br

BrBr
OH

Br

BrBr
OH

Br

BrBr
OH

Br

BrBr
OH

Br

BrBr
OH

Br

BrBr
OH

Br

BrBr
OH

Br

BrBr
OH

Br

BrBr
OH

Br

BrBr
OH

Br

BrBr
OH

Br

BrBr
OH

Br

BrBr
OH

Br

BrBr
OH

Br

BrBr
OH

Br

BrBr
OH

Br

BrBr
OH

Br

BrBr
OH

Br

BrBr
OH

Br

BrBr
OH

Br

BrBr

(2) 

OH

SO H3

Br
OH

SO H3

Br
OH

SO H3

Br
OH

SO H3

Br
OH

SO H3

Br
OH

SO H3

Br
OH

SO H3

Br
OH

SO H3

Br
OH

SO H3

Br
OH

SO H3

Br
OH

SO H3

Br
OH

SO H3

Br
OH

SO H3

Br
OH

SO H3

Br
OH

SO H3

Br
OH

SO H3

Br
OH

SO H3

Br
OH

SO H3

Br
OH

SO H3

Br
OH

SO H3

Br
OH

SO H3

Br
OH

SO H3

Br

(3) 

OH

Br
Br Br

OH

Br
Br Br

OH

Br
Br Br

OH

Br
Br Br

OH

Br
Br Br

OH

Br
Br Br

OH

Br
Br Br

OH

Br
Br Br

OH

Br
Br Br

OH

Br
Br Br

OH

Br
Br Br

OH

Br
Br Br

OH

Br
Br Br

OH

Br
Br Br

OH

Br
Br Br

OH

Br
Br Br

OH

Br
Br Br

OH

Br
Br Br

OH

Br
Br Br

OH

Br
Br Br

OH

Br
Br Br

OH

Br
Br Br (4) 

OH

SO H3

BrBr
OH

SO H3

BrBr
OH

SO H3

BrBr
OH

SO H3

BrBr
OH

SO H3

BrBr
OH

SO H3

BrBr
OH

SO H3

BrBr
OH

SO H3

BrBr
OH

SO H3

BrBr
OH

SO H3

BrBr
OH

SO H3

BrBr
OH

SO H3

BrBr
OH

SO H3

BrBr
OH

SO H3

BrBr
OH

SO H3

BrBr
OH

SO H3

BrBr
OH

SO H3

BrBr
OH

SO H3

BrBr
OH

SO H3

BrBr
OH

SO H3

BrBr
OH

SO H3

BrBr
OH

SO H3

BrBr

AH0105
22. Which of the following compounds will produce a precipitate with AgNO3?

[JEE-Mains (JAN)-2019]

(1) 
Br

N
(2) 

Br

(3) 

Br

(4) 

Br

AH0106

23. The major product of the following reactionis :- [JEE-Mains (JAN)-2019]
HO (1) HCl

(2) AlCl (Anhyd.)3

(1) 
Cl

(2) 
HO

(3) 
Cl

(4) 
HO

AH0107
24. Among the following four aromatic compounds, which one will have the lowest melting point ?

[JEE-Mains (JAN)-2019]

(1) (2) 

O

O

OH
OH (3) 

CH3

O
O

CH3

(4) 
OH

AH0108
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25. The major product of the following reaction is : [JEE-Mains (JAN)-2019]

CH3O (1) Cl /CCl42

(2) AlCl (anhyd.)3

(1) CH3O

Cl

(2) CH3O

Cl

(3) 
CH3O

Cl
(4) 

CH3O

Cl

AH0109
26. The major product in the following reaction is : [JEE-Mains (April)-2019]

NH2

N

NN
H

N
 + Base

3CH I ¾¾¾®

(1) 

NH2

NCH3

NN
H

N +

(2) 

NH2

N

NN
CH3

N

(3) 

NH2

N

NN
H

N

CH3

+
(4) 

NHCH3

N

NN
H

N

AH0110
27. Coupling of benzene diazonium chloride with 1-napthol in alkaline medium will give

(1) 

OH

N=N
(2) 

N
||
N

HO
[JEE-Mains (April)-2019]

(3) 

N
||
N

OH

(4) 

AH0111
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28. The major product of the following reaction is: [JEE-Mains (April)-2019]

O

O +

Cl

O

  3

2

(i)AlCl ,heat
(ii)H O¾¾¾¾¾®

(1) 

CO H2

Cl

O

(2) 

O

O
Cl

(3) 

O

ClCO H2

(4) 

O

O

Cl

AH0112
29. The mojor product of the following reaction is : [JEE-Mains (April)-2019]

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

AH0113

30. The increasing order of reactivity of the following compounds towards aromatic electrophilic

substitution reaction is : [JEE-Mains (April)-2019]

Cl OMe Me CN

A B C D

(1) D < B < A < C (2) A < B < C < D (3) D < A < C < B (4) B < C < A < D
AH0114
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31. Aniline dissolved in dilute HCl is reacted with sodium nitrite at 0ºC. This solution was added dropwise
to a solution containing equimolar mixture of aniline and phenol in dil. HCl. The structure of the major
product is : [JEE-Mains (April)-2019]

(1) (2) 

(3) (4) 

AH0115
32. p-Hydroxybenzophenone upon reaction with bromine in carbon tetrachloride gives:

[JEE-Mains (April)-2019]

(1) 

Br

HO

O

(2) 

HO

OBr

(3) 
Br

HO

O

(4) 

HO

O
Br

AH0116
33. The major product of the following reaction is : [JEE-Mains (April)-2019]

O

NC O

( )
D¾¾¾¾®HI excess

(1) 

OH

NC I

(2) 

I

NC OH

(3) 

OH

NC OH

(4) 

I

NC I
AH0117

34. The increasing order of the reactivity of the following compounds towards electrophilic aromatic
substitution reactions is :- [JEE-Mains (April)-2019]

Cl CH3 COCH3

(I) (II) (III)

(1) I < III < II (2) II < I < III (3) III < I < II (4) III < II < I

AH0118
35. Which of the following is NOT a correct method of the preparation of benzylamine from

cyanobenzene ? [JEE-Mains (April)-2019]
(1) (i) HCl/H2O (ii) NaBH4
(2) (i) LiAIH4 (ii) H3O+

(3) (i) SnCl2+HCl(gas) (ii) NaBH4
(4) H2/Ni

AH0119



28 JEE-Chemistry

36. Compound A (C9H10O) shows positive iodoform test. Oxidation of A with KMnO4/KOH gives acid
B(C8H6O4). Anhydride of B is used for the preparation of phenolphthalein. Compound A is :-

[JEE-Mains (April)-2019]

(1) 

CH3

O

CH3 (2) 

CH3

O CH3

(3) 

CH –C–H2

CH3

O

(4) 

CH3

O

AH0120
37. The major product obtained in the given reaction is :- [JEE-Mains (April)-2019]

OCH3
CH2

CH2
CH

CH3

Cl

AlCl3 Product

(1) 
OH C3

CH2

CH
CH

CH3

(2) 
OH C3

CH2

CH2
CH = CH2

(3) CH3

CH3

O (4) 

H C3 O

CH3

AH0121
38. In the following reaction sequence [JEE-Mains (Jan)-2020]

NH2

CH3

Br2

AcOH
B

Ac O2 A

the major products B is -

(1) 

NHCOCH3

CH3

Br
(2) 

NHCOCH3

CH Br2

Br
(3) 

NHCOCH3

CH3

Br
(4) 

NHCOCH3

CH3

COCH3

AH0122
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39. Consider the following reactions : [JEE-Mains (Jan)-2020]

(a) + Cl anhyd.AlCl3

(b) + Cl2
anhyd.AlCl3

dark ClCl

ClCl

Cl Cl

(excess)

(c) + CH =CH–Cl2
anhyd.AlCl3 CH=CH2

(d) + CH –CH=CH2 2CH =CH–CH Cl2 2
anhyd.AlCl3

Which of these reactions are possible ?

(1) (a) and (d) (2) (b) and (d)

(3) (a) and (b) (4) (b) , (c) and (d)

AH0123
40. A solution of m-chloroaniline, m-chlorophenol and m-chlorobenzoic acid in ethyl acetate was extracted

initially with a saturated solution of NaHCO3 to give fraction A. The left over organic phase was

extracted with dilute NaOH solution to give fraction B. The final organic layer was labelled as fraction

C. Fractions A, B and C, contain respectively : [JEE-Mains (Jan)-2020]
(1) m-chlorobenzoic acid, m-chloroaniline and m-chlorophenol

(2) m-chloroaniline, m-chlorobenzoic acid and m-chlorophenol

(3) m-chlorobenzoic acid, m-chlorophenol and m-chloroaniline

(4) m-chlorophenol, m-chlorobenzoic acid and m-chloroaniline

AH0124
41. Consider the following reaction : [JEE-Mains (Jan)-2020]

N
CH3

CH3

+Na SO3
N Cl2

Å Å !! OH–

'X'

The product 'X' is used :

(1) in acid base titration as an indicator

(2) in protein estimation as an alternative to ninhydrin

(3) in laboratory test for phenols

(4) as food grade colourant

AH0125
42. In the following sequence of reactions the maximum number of atoms present in molecule 'C' in one

plane is _________. [JEE-Mains (Jan)-2020]

A Red hot
Cu tube¾¾¾® B 3

3

CH Cl(1.eq.)
Anhydrous AlCl¾¾¾¾¾¾® C

(A is a lowest molecular weight alkyne)

AH0126
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EXERCISE # (ADVANCE)
1. The chlorination of toluene in presence of ferric chloride gives predominatly: [JEE 1986]

(A) Benzyl chloride (B) m-Chlorotoluene (C) Benzal chloride (D) o-and p-Chlorotoluene

AH0127
2. The most basic compound among the following is: [JEE 1990]

(A) Benzylamine (B) Aniline (C) Acetaniline (D) p-Nitro aniline

AH0128
3. When nitrobenzene is treated with Br2 in presence of FeBr3 the major product formed is

m-bromonitrobenzene. Correct statements are : [JEE 1992]
(A) The electron density on meta carbon is more than on ortho and para position.
(B) The intermediate carbonium ion formed after initial attack of Br+ attack the meta position

is least destabilized.
(C) Loss of aromaticity when Br+ attacks at the ortho and para positions and not at meta position

(D) Easier loss of H+ to regain aromaticity form the meta position than from ortho and para position.

AH0129
4. Choose the correct statement from the ones given below for two aniline in: [JEE 1993]

            

(A) II is not an acceptable canonical structure because carbonium ions are less stable than
ammonium ions

(B) II is not an acceptable canonical structure because it is non aromatic
(C) II is not an acceptable canonical structure because the nitrogen has 10 valence electrons
(D) II is an acceptable canonical structure

AH0130
5. Most stable carbonium ion is: [JEE 1995]

(A) p – NO2 – C6H4 – +CH2 (B) C6H5
+CH2

(C) p – Cl – C6H4– +CH2 (D) p – CH3O – C6H4 – +CH2

AH0131
6. Arrange in order of decreasing trend towards SE reactions: [JEE 1995]

(I) Chlorobenzene (II) Benzene (III) Anilinium chloride(IV) Toluene

(A) II > I > III > IV (B) III > I > II > IV (C) IV > II > I > III (D) I > II > III > IV

AH0132
7. Among the following statements on the nitration of aromatic compounds, the false one is:

(A) The rate of benzene is almost the same as that of hexadeuterobenzene [JEE 1997]
(B) The rate of nitration of toluene is greater than that of benzene.
(C) The rate of nitration of benzene is greater than that of hexadeuterobenzene

(D) Nitration is an electrophilic substitution reaction

AH0133
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8. Nitrobenzene can be prepared from benzene by using a mixture of conc. HNO3 and conc. H2SO4.
In the nitrating mixture HNO3 acts as a: [JEE 1997]

(A) Base (B) Acid (C) Reducing agent (D) Catalyst

AH0134
9. Benzyl chloride (C6H5CH2Cl) can be prepared from toluene by chlorination with: [JEE 1998]

(A) SO2Cl2hn (B) SOCl2 (C) Cl2 hn (D) NaOCl
AH0135

10. The most unlikely representation of resonance structure of p-nitrophenoxide ion is:[JEE 1998]

(A) (B) (C) (D) 

AH0136
11. Benzenediazonium chloride on reaction with phenol in weakly basic medium gives: [JEE 1998]

(A) Diphenyl ether (B) p-hydrooxyazobenzene
(C) Chlorobenzene (D) Benzene

AH0137
12. Toluene, when treated with Br2/Fe, gives p-bromotoluene as the major product, because the CH3 group:

(A) is para directing (B) is meta directing [JEE 1999]
(C) activates the ring by hyperconjugation (D) deactivates the ring

AH0138
13. Amongst the following the strongest base is: [JEE 2000]

(A)  C6H5NH2 (B) p-O2NC6H4NH2 (C) m-O2NC6H4NH2 (D)  C6H5CH2NH2

AH0139
14. Identify the correct order of reactivity in electrophilic substitution reactions of the following

compounds:

(I) (II) (III) (IV) [JEE 2002]

(A) I > II > III > IV (B) IV > III > II > I (C) II > I > III > IV (D) II > III > I > IV
AH0140

15. F NO2 
DMF

NH)CH( 23 ¾¾¾¾ ®¾ A
ReductionCatalyticH(ii)

C50HClNaNO(i)

2

2 ¾¾¾¾¾¾¾ ®¾ °-°
B [JEE 2003]

(A) O2N NH2 (B) N NH2

(C) 

H C3

H C2
NH2

N NO2 (D) N NO2

AH0141
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16.  
Fe

Br2¾¾®¾ [JEE 2004]

Major product of above reaction is:

(A)  (B)   (C)   (D) 

AH0142
17. Which of the following is obtained when 4-Methylbenzenesulphonic acid is hydrolysed with excess

of sodium acetate? [JEE 2005]

(A) CH3 aNOCO
— +

(B) CH3  + SO3

(C) CH3 aNSO3
+-  + CH3COOH (D) CH3 SO2O. COCH3 + NaOH

AH0143

18.  PhenolQPCHCHCHCl
OH)ii(

/O)i(AlCl
322

3

23 +¾¾¾ ®¾¾¾ ®¾--+
+

D
[JEE 2006]

The major products P and Q are

(A)  and CH3CH2CHO (B)  and CH3COCH3

(C)  and CH3COCH3 (D)  and CH3CH2CHO

AH0144

Question No. 19 to 21 ( 3 questions)

Comprehension I

RCONH2 is converted into RNH2 by means of Hofmann bromamide degradation.

Cl
NH2

O
Cl

NH–Br

O
Cl

N–Br

O

• •(i) (ii) (iii)

ClN

(iv)

C

O

ClN

O–M+

H

O
ClH2N

(vi) (v)
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In this reaction, RCONHBr is formed from which this reaction has derived its name. Electron donating

group at phenyl activates the reaction. Hofmann degradation reaction is an intramolecular reaction.

19. How can the conversion of (i) to (ii) be brought about? [JEE 2006]

(A) KBr (B) KBr + CH3ONa (C) KBr + KOH (D) Br2 + KOH

AH0145

20. Which is the rate determining step in Hofmann bromamide degradation? [JEE 2006]

(A) Formation of (i) (B) Formation of (ii) (C) Formation of (iii) (D) Formation of (iv)

AH0145

21. What are the constituent amines formed when the mixture of (i) and (ii) undergoes Hofmann

bromamide degradation ? [JEE 2006]

D

CONH2

(i)
 

CONH2

(ii)

15

(A) NH2

D

    ,   NH2

D

15
    ,    NH2    ,    NH2

15

(B) NH2

D

  ,   NH2

15

(C) NH2

15
   ,   NH2

15

(D) NHD
15

   ,   

AH0145

Paragraph for Question Nos. 22 to 25 (4 questions)

Riemer-Tiemann reaction introduces an aldehyde group, on to the aromatic ring of phenol, ortho to

the hydroxyl group. This reaction involves electrophilic aromatic substitution. This is a general

method for the synthesis of substituted salicylaldehydes as depicted below.

OH

CH3
(I)

[I]
[Intermediate]

O1NaÅ

CH3
(II)

CHO
aq. HCl

OH

CH3
(III)

CHO
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22. Which one of the following reagents is used in the above reaction ? [JEE 2007]

(A) a NaOH + CH3Cl (B) a NaOH + CH2Cl2
(C) a NaOH + CHCl3 (D) aNaOH + CCl4

AH0146

23. The electrophile in this reaction is [JEE 2007]

(A) CHCl·
· (B) +CHCl2 (C) 2CCl·

· (D) 3CCl·

AH0146

24. The structure of the intermediate I is [JEE 2007]

(A)

O1NaÅ

CH3

CH2Cl
(B) 

O1NaÅ

CH3

CHCl2

(C) 

O1NaÅ

CH3

CCl3
(D) 

O1NaÅ

CH3

CH2OH

AH0146
25. In the following reaction, [JEE 2007]

 
42

3

SOH.conc

HNO.conc ¾¾¾¾ ®¾  X

the structure of the major product 'X' is

(A)
NO2

OO

NN
HH

(B) 
O N2

H

OO

N

(C)

NO2

OO

NN
HH

(D) 
O N2

OO
NN
HH

AH0147
26. Statement - 1 : Bromobenzene upon reaction with Br2 / Fe gives 1, 4-dibromobenzene as the major

product.

and

Statement-2 :  In bromobenzene, the inductive effect of the bromo group is more dominant than the

mesomeric effect in directing the incoming electrophile.

(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1

(B) Statement-1 is True, Statement-2 is True ; Statement-2 is NOT a correct explanation for Statement1

(C) Statement-1 is True, Statement-2 is False

(D) Statement-1 is False, Statement-2 is True [JEE 2008]
AH0148
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27. Statement-1 :  Aniline on reaction with NaNO2 / HCl at 0°C followed by coupling with b-naphthol
gives a dark blue coloured precipitate.
and
Statement-2 : The colour of the compound formed in the reaction of aniline with NaNO2 / HCl at
0° followed by coupling with b-naphthol is due to the extended conjugation.
(A) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1
(B) Statement-1 is True, Statement-2 is True ; Statement-2 is NOT a correct explanation for Statement1
(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True [JEE 2008]

AH0149

28. In the reaction 

OH

 ¾¾¾¾¾¾®2NaOH(aq) /Br  the intermediate(s) is(are) – [JEE 2009]

(A) 

O
Br

Br

(B) 

O

BrBr

(C) 

O

Br

(D) 

O

Br

AH0150
29. The compounds P, Q and S [JEE 2009]

COOH OCH3

HO H C3

P Q

C

S

O

O

were separately subjected to nitration using HNO
3
 / H

2
SO

4
 mixture. The product formed in each

case respectively, is

(A)

NO2

COOH

HO
NO2

OCH3

H C3

C
O

O

O N2

(B)
NO2

COOH

HO
NO2

OCH3

H C3

C
O

O

NO2

(C) 

NO2

COOH

HO NO2

OCH3

H C3

C
O

O NO2

(D) 

NO2

COOH

HO NO2

OCH3

H C3

C
O

O

NO2

AH0151
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30. The correct acidity order of the following is : [JEE 2009]

OH

(I)

        

OH

(II)
Cl

        

COOH

(III)

       

COOH

(IV)
CH3

(A) (III) > (IV) > (II) > (I) (B) (IV) > (III) > (I) > (II)

(C) (III) > (II) > (I) > (IV) (D) (II) > (III) > (IV) > (I)

AH0152
31. Match the reactions in Column–I with appropriate options in Column–II.

Column–I Column–II   [IIT-JEE-2010]

(A) N Cl +2 OH
NaOH/H O2 N=N OH (P) Racemic mixture

(B) H C C C CH3 3– —– –

CH3

OH OH

CH3

H SO2 4

CH3 C

CH3

C

O

CH3

CH3

(Q) Addition reaction

(C) C
CH3

O
1. LiAlH4

2.  H O3
+ CH

CH3

OH
(R) Substitution reaction

(D) HS Cl Base S (S) Coupling reaction

(T) Carbocation intermediate
AH0153

32. In the reaction  C

(i)

O

NH2

H3C
C

O

Cl

(1) NaOH/Br2

(2)

 T .

The structure of the Product T is : [JEE 2010]

(A) C
O

O–C
H3C O (B) NH

C
O

CH3

(C) NH
C

O

H3C (D) C
O

NH–C
H3C O

AH0154
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33. Match the reactions in Column-I with appropriate types of step/reactive intermediate involved in
these reactions as given in Column-II
Column-I Column-II      [IIT-JEE-2012]

(A)

O
H C3 O

 aq NaOH¾¾¾¾®  

O

(P) Nucleophilic substitution

(B)

O

CH CH CH Cl2 2 2  3CH MgI¾¾¾¾®  

O

CH3 (Q) Electrophilic substitution

(C)

O

CH CH CH OH2 2 2

18
 2 4H SO¾¾¾®  

O18

(R) Dehydration

(D)
CH CH CH C(CH )2 2 2 3 2

OH
2 4H SO¾¾¾®  

H C3 CH3

(S) Nucleophilic addition

(R) Carbanion
AH0155

34. Among P, Q, R and S, the aromatic compound(s) is / are : [JEE 2013]
Cl

       3AlCl¾¾¾®    P

      NaH¾¾¾®    Q

O O
  4 2 3(NH ) CO

100 115ºC-¾¾¾¾®    R

O
   HCl¾¾®    S

(A)  P (B) Q (C) R (D)  S
AH0156

35. The major product(s) of the following reaction is (are) -                        [JEE 2013]
OH

SO3H

 
2AqueousBr (3.0equivalents)¾¾¾¾¾¾¾¾¾¾®

OH

Br Br

Br

SO3H

(P)

OH

Br Br

Br

(Q)

OH

Br

(R)

Br Br

OH

Br

Br

SO3H

(S)

Br

(A) P (B) Q (C) R (D) S
AH0157



38 JEE-Chemistry

36. In the following reaction, the product (s) formed is (are)                       [JEE 2013]
OH

CH3

 
3

O

CHCl

H
¾¾¾®

1

OH

CH3

CHOOHC

O

CHCl2H3C

OH

CHCl2H3C

OH

CHO

CH3

(P) (Q) (R) (S)

(A) P (major) (B) Q (minor) (C) R (minor) (D) S (major)

AH0158

Paragraph for Question 37 and 38

P & Q are isomers of dicarboxylic acid C4H4O4. Both decolourize Br2/H2O, On heating P forms

the cyclic anhydride.

Upon treatment with dilute alkaline KMnO4, P as well as Q could produce one or more than one

from S, T and U. [JEE 2013]

COOH COOH COOH
H H HO
H HO H

OH OH H
OH H OH

COOH COOH COOH
(S) (T) (U)

37. In the following reaction sequences V and W are , respectively -

Q 2H /Ni
D¾¾¾® V

+ V  3AlCl (anhydrous)¾¾¾¾¾¾¾®       
3 4

1.Zn Hg/HCl
2.H PO

-¾¾¾¾¾¾®  W

(A) O

O

O
O

(V) (W)

and

(B) 
CH2OH

CH2OH

(V) (W)

and



Aromatic Compounds 39

(C) O

O

O
(V) (W)

and

           (D)

HOH2C

CH2OH
(V)

 and   
CH2OH

(W)
AH0159

38. Compounds formed from P and Q are respectively
(A) Optically active S and optically active pair (T, U)
(B) Optically inactive S and optically inactive pair (T, U)
(C) Optically active pair (T, U) and optically active S
(D) Optically inactive pair (T, U) and optically inactive S

AH0159
39. In the reaction shown below, the major product(s) formed is / are : [JEE 2014]

O

NH2

NH2
2 2

acetic anhydride
CH Cl

¾¾¾¾¾¾®  product(s)

(A) 

O

N

NH2

H

O
CH3

 + CH3COOH

(B) 

O

NH2

N CH3

H

O

 +  CH3COOH

(C) 

N
H

O
CH3

O

N CH3

H

O

 +  H2O

(D) 

O

N CH3

H

O

NH CH COO3 3

Å 1

AH0160
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40. The reactivity of compound Z with different halogens under appropriate conditions is given

below : [JEE 2014]
OH

C(CH )3 3

X2

mono halo substituted derivative when X =l2 2

di halo substituted derivative when X =Br2 2

tri halo  substituted derivative when X =Cl2 2Z
The observed pattern of electrop hilic substitution can be explained by -
(A) The steric effect of the halogen
(B) The steric effect of the tert-butyl group
(C) The electronic effect of the phenolic group
(D) The electronic effect of the turt-butyl group

AH0161

41. Match the four starting materials (P , Q, R, S) given in List I with the corresponding reaction scheme

(I, II, III, IV) provided in List - II and select the correct answer using the code given below in

lists. [JEE 2014]
List -  I List - II

(P) H H (1) Scheme I

(i) KMnO , HO, heat (ii) H, H O4 2
– +

(iii) SOCl (iv) NH2 3
C H N O7 6 2 3

?

(Q)

OH

OH
(2) Scheme II

(i) Sn/HCl (ii) CH COCl (iii) conc.H SO3 2 4

(iv) HNO (v) dil.H SO , heat (vi) HO3 2 4
C H N O6 6 2 2?

–

(R)

NO2

(3) Scheme III

  
(i) red hot iron, 873 K (ii) fuming HNO , H SO , heat3 2 4

(iii) H S.NH (iv) NaNO , H SO (v) hydrolysis2 3 2 2 4 C H NO6 5?

(S)

NO2

CH3

(4) Scheme IV

  

(i) conc. H SO , 60ºC2 4

(ii) conc. HNO , conc. H SO (iii) dil. H SO , heat3 2 4 42
C H NO6 5?
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Code :

P Q R S

(A) 1 4 2 3

(B) 3 1 4 2

(C) 3 4 2 1

(D) 4 1 3 2

AH0162
42. The major product U in the following reactions is : [IIT 2015]

   
CH =CH–CH ,H2 3

+

high pressure, heat T
radical initiator, O2 U

(A) 
CH3

O
O

H

(B) 

H C3 CH3
O

HO

(C) 

CH2

O
O

H

(D) 

O H
O

CH2

AH0163

43. In the following reactions, the major product W is : [IIT 2015]

NH2
NaNO , HCl2

0º C V W

OH
, NaOH

(A) 

N=N OH

(B) 
N=N

OH

(C) N=N

OH

(D) 
N=N

HO

AH0164
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44. Among the following the number of reaction(s) that produce(s) benzaldehyde is : [IIT 2015]

I. CO, HCl
Anhydrous AlCl3/CuCl

II.   H O2

100°C

CHCl2

III. H2

Pd-BaSO4

COCl
IV.   

DIBAL-H
Toluene, –78°C
H O2

CO Me2

AH0165

45. The correct statements(s) about of the following reaction sequence is(are)           [IIT 2016]

Cumene(C H )9 12

(i) O2 CHCl /NaOH3

NaOH
PhCH Br2

(ii) H O3
+ P Q  + R  (major) (minor) 

Q S

(A) R is steam volatile
(B) Q gives dark violet coloration with 1% aqueous FeCl3 solution
(C) S gives yellow precipitate with 2, 4,-dinitrophenylhydrazine

(D) S gives dark violet coloration with 1% aqueous FeCl3 solution

AH0166

46. The product(s) of the following reaction sequence is(are)             [IIT  2016]

NH2
(i)  Acetic anhydride/pyridine
(ii) KBrO / HBr3

(iii) H O , heat3
+

(iv) NaNO / HCl, 273-278 K2

(v) Cu/HBr

(A) 

Br

Br
(B) 

Br

Br

(C) 

Br
BrBr

(D) 

Br
Br

Br

Br

AH0167

47. Among the following reaction(s) which gives (give) tert-butyl benzene as the major product is(are)

             [IIT  2016]

(A) 

Br

NaOC H2 5

(B) 
Cl

AlCl3

(C) 
H SO2 4

(D) 
OH

BF OEt3 2.

AH0168



Aromatic Compounds 43

48. The IUPAC name(s) of the following compound is(are) : [IIT 2017]

ClH C3

(A) 4-methylchlorobenzene (B) 4-chlorotoluene

(C) 1-chloro-4-methylbenzene (D) 1-methyl-4-chlorobenzene

AH0169

49. Among the following, the number of aromatic compound (s) is : [IIT 2017]

Å1

Å 1

Å

Answer 50, 51 and 52 by appropriately matching the information given in the three columns
of the following table.
Columns 1, 2 and 3 contains starting materials, reaction conditions, , and type of reactions,

respectively .

      Column  1     Column  2 Column 3
(I)    Toluene (i)  NaOH/Br2 (P) Condensation

(II)   Acetophenone (ii) Br2 /  hv (Q) Carboxylation

(III)  Banzaldehyde (iii)(CH3CO)2O/CH3COOK (R) Substitution

(IV)  Phenol (iv) NaOH/CO2 (S) Haloform

AH0170
50. For the synthesis of benzoic acid, the only CORRECT combination is

(A) (III) (iv) (R) (B) (IV) (ii) (P)

(C) (I) (iv) (Q) (D) (II) (i) (S)

AH0171
51. The only CORRECT combination in which the reaction proceeds through radical mechanism is

(A) (I) (ii) (R) (B) (II) (iii) (R)

(C) (III) (ii) (P) (D) (IV) (i) (Q)

AH0171
52. The only CORRECT combination that gives two different carboxylic acids is

(A) (IV) (iii) (Q) (B) (III) (iii) (P) (C) (II) (iv) (R) (D) (I) (i) (S)

AH0171
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53. The major product of the following reaction is :

OH
i) NaNO , HCl, 0°C2

ii) aq. NaOH

NH2

(A) 

OHN=N

(B) 

O Na+–

N Cl2

(C) 

OH

N=N

(D) 

OH

Cl

AH0172

Paragraph for 54 & 55

The reaction of compound P with CH3MgBr (excess) in (C2H5)2O followed by addition of H2O

gives Q, The compound Q on treatment with H2SO4 at 0ºC gives R. The reaction of R with CH3COCl

in the presence of anhydrous AlCl3 in CH2Cl2 followed by treatment with H2O produces compounds S.

[Et it compounds P is ethyl group] [IIT 2017]

54. The reactions, Q to R and R to S,  are  -

(A) Dehydration and Friedel -Crafts acylation

(B) Friedel-Crafts alkylation, dehydration and Friedel-Crafts acylation

(C) Aromatic sulfonation and Friedel-Crafts acylation

(D) Friedel-Crafts alkylation and Fridel-Crafts acylation

AH0173

55. The product S is  -

(A) 

(H3C) C3

HO S3

COCH3

CH3
O

(B) 
(H3C) C3

H COC3

H C3 CH3

(C) 
(H3C) C3

COCH3

CH3

(D) 

(H3C) C3

COCH3

CH3
H C3

AH0173
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56. The reaction(s) leading to the formation of 1,3,5-trimethylbenzene is (are) [IIT 2018]

(A) Conc. H SO2 4

D

O
(B) heated iron tubeH

873 K
Me

(C) 

O

OO

1) Br , NaOH2

2)  H O3
+

3) sodalime, D (D) 
CHO

CHO

OHC
Zn/Hg, HCl

AH0174
Paragraph "X"

Treatment of benzene with CO/HCl in the presence of anhydrous AlCl3/CuCl followed by reaction

with Ac2O/NaOAc gives compound X as the major product. Compound X upon reaction with

Br2/Na2CO3, followed by heating at 473 K with moist KOH furnishes Y as the major product. Reaction

of X with H2/Pd-C, followed by H3PO4 treatment gives Z as the major product. [IIT 2018]
(There are two questions based on PARAGRAPH "X", the question given below is one of them)

57. The compound Y is :-

(A) 
COBr

(B) 
HO

OH
Br

O
(C) (D) 

Br
COBr

Br

AH0175
Paragraph "X"

Treatment of benzene with CO/HCl in the presence of anhydrous AlCl3/CuCl followed by reaction

with Ac2O/NaOAc gives compound X as the major product. Compound X upon reaction with Br2/

Na2CO3, followed by heating at 473 K with moist KOH furnishes Y as the major product. Reaction

of X with H2/Pd-C, followed by H3PO4 treatment gives Z as the major product.

(There are two question based on PARAGARAPH "X", the question given below is one of them)

58. The compound Z is :-

(A) 

O

(B) 

O

(C) 

O

OH

(D) 

AH0175
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59. Aniline reacts with mixed acid (conc. HNO3 and conc. H2SO4) at 288 K to give P (51%), Q (47%)

and R (2%). The major product(s) the following reaction sequence is (are) :- [IIT 2018]

R S

1) Ac O, pyridine
2) Br , CH CO H

2

2 3 2

1) Sn/HCl
2) Br /H O (excess)2 2

3)  H O
4) NaNO , HCl/273-278K
5) EtOH, 

3

2

+

D

3) NaNO , HCl/273-278K
4) H PO

2

3 2

 major product(s)

(A) 
Br

Br
Br

Br

(B) 

Br
Br

Br
Br

(C) 

Br

BrBr
(D) 

Br

BrBr
Br

AH0176

60.  In the following reaction sequence, the amount of D (in g) formed from 10 moles of acetophenone

is____. [IIT 2018]

(Atomic weight in g mol–1: H = 1, C = 12, N = 14, O = 16, Br = 80. The yield (%) corresponding

to the product in each step is given in the parenthesis)

O

NaOBr

H O  3
+

A
(60%)

NH ,3 D
B

(50%)

Br /KOH2 C
(50%)

Br (3 equiv)2

AcOH
D

(100%)

AH0177

61. Scheme 1 and 2 describe the conversion of P to Q and R to S, respectively. Scheme 3 describes

the synthesis of T from Q and S. The total number of Br atoms in a molecule of T is ________

Scheme 1 : [IIT 2019]

NH2

(i) Br (excess), H O
(ii) NaNO , HCl, 273 K
(iii) CuCN/KCN

2 2

2

(iv) H O ,
(v) SOCl , pyridine

3 

2

+
D

Q
(major)

P

Scheme 2 :

(i) Oleum
(ii) NaOH, D

(iii) H
(iv) Br , CS 273 K

+

2 2

S
(major)

R

Scheme 3 :

(i) NaOH

(ii) Q
T

(major)
S

AH0178



Aromatic Compounds 47

62. Choose the correct option(s) that give(s) an aromatic compound as the major product.

[IIT 2019]

(1) + UV, 500K
2Cl (excess) ¾¾¾¾® (2) 

H C3
Br

Br
 

2

i ) alc.KOH
ii) NaNH

iii) red hot iron tube,873 K¾¾¾¾¾¾¾¾®

(3) 

Br
  NaOEt¾¾¾® (4)   NaOMe¾¾¾®

AH0179

63. Choose the correct option(s) for the following reaction sequence [IIT 2019]

MeO

CHO

 
2

2 4

3 4 2

3

i)Hg , dil.H SO Zn Hg
ii)AgNO , NH OH i)SOCl pyridine conc. HCl
iii)Zn Hg, conc. HCl ii) AlCl

Q R S
+ -

-¾¾¾¾¾¾¾® ¾¾¾¾¾® ¾¾¾¾®

Consider Q, R and S as major products

(1) MeO MeO

OH

CO H2

Q S

(2) MeO MeO

CO H2

Q R O

(3) MeOMeO
SR O

(4) MeOMeO
SR O

AH0180
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64. Answer the following by appropriately matching the lists based on the information given in

the paragraph

List-I includess starting materials and reagents of selected chemical reactions. List-II gives structures

of compounds that may be formed as intermediate products and/or final products from the reactions

of List-I [IIT 2019]

List-I List-II

(I) 
CN

O

i) DlBAL-H

iii) NaBH4

ii) dil, HCl

iv) conc. H SO42O

(P) CHO

CO H2

(II) 
i) O3

iii) NaBH4

ii) Zn, H O2

iv) conc. H SO2 4

CO H2

(Q) 
OH

OH

(III) 
i) KCN

iii) LiAlH4

ii) H O, 3
+ D

iv) conc. H SO2       4

CO CH2 3

Cl
(R) O

(IV) 
i) LiAlH4

ii) conc. H SO2 4
CO Me2

CO Me2

(S) 
OH

CO H2

(T) 
CO H2

CO H2

(U) O

O

Which of the following options has correct combination considering List-I and List-II?

(1) (III), (S), (R) (2) (IV), (Q), (R)

(3) (III), (T), (U) (4) (IV), (Q), (U)
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AH0181

65. Answer the following by appropriately matching the lists based on the information given in

the paragraph

List-I includess starting materials and reagents of selected chemical reactions. List-II gives structures

of compounds that may be formed as intermediate products and/or final products from the reactions

of List-I [IIT 2019]

List-I List-II

(I) 
CN

O

i) DlBAL-H

iii) NaBH4

ii) dil, HCl

iv) conc. H SO42O

(P) CHO

CO H2

(II) 
i) O3

iii) NaBH4

ii) Zn, H O2

iv) conc. H SO2 4

CO H2

(Q) 
OH

OH

(III) 
i) KCN

iii) LiAlH4

ii) H O , 3
+ D

iv) conc. H SO2 4

CO CH2 3

Cl
(R) O

(IV) 
i) LiAlH4

ii) conc. H SO2 4
CO Me2

CO Me2

(S) 
OH

CO H2

(T) 
CO H2

CO H2

(U) O

O

Which of the following options has correct combination considering List-I and List-II?

(1) (I), (Q), (T), (U) (2) (II), (P), (S), (U)

(3) (II), (P), (S), (T) (4) (I), (S), (Q), (R)

AH0182
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ANSWER-KEY
EXERCISE # O-I

1. Ans. (B) 2. Ans. (C) 3. Ans. (C) 4. Ans. (C) 5. Ans. (C)
6. Ans. (B) 7. Ans. (D) 8. Ans. (B) 9. Ans. (B) 10. Ans. (D)
11. Ans. (C) 12. Ans. (A) 13. Ans. (B) 14. Ans. (A) 15. Ans. (B)
16. Ans. (B) 17. Ans. (D) 18. Ans. (B) 19. Ans. (B) 20. Ans. (A)
21. Ans. (A) 22. Ans. (B) 23. Ans. (A) 24. Ans. (C) 25. Ans. (B)
26. Ans. (B) 27. Ans. (B) 28. Ans. (D) 29. Ans. (C) 30. Ans. (D)
31. Ans. (D) 32. Ans. (A) 33. Ans. (D) 34. Ans. (C) 35. Ans. (C)
36. Ans. (A) 37. Ans. (A) 38. Ans. (B) 39. Ans. (C) 40. Ans. (A)
41. Ans. (D) 42. Ans. (C) 43. Ans. (A)

EXERCISE # O-II
1. Ans. (A,B,C,D) 2. Ans. (A,B,D) 3. Ans. (B,D) 4. Ans. (B,C,D)
5. Ans. (A,B,C) 6. Ans. (B,D) 7. Ans. (C,D) 8. Ans. (C,D)
9. Ans. (B,C) 10. Ans. (B,C,D) 11. Ans. (A,B) 12. Ans. (A,B,C,D)
13. Ans. (A,B,C) 14. Ans. (A,C) 15. Ans. (A,B,D) 16. Ans. (B,C,D)
17. Ans. (A,B,C) 18. Ans. (A,B,C) 19. Ans. (A,B,C,D) 20. Ans. (C)
21. Ans. (B) 22 . Ans. (A) 23. Ans. (A,C,D) 24. Ans. (B,C)
25. Ans. (A,B,D) 26. Ans. (A) 27. Ans. (A) 28. Ans. (A)
29. Ans. (B) 30. Ans. (A) 31. Ans. (A)-Q;(B)-P,R,S;(C)-R,S;(D)-P,Q,R,S
32. Ans. (A)®P,S ; (B)®P,R ; (C)®Q,S ; (D)®P,R
33. Ans. (A)®Q,R,S ; (B)®P,R,S ; (C)®R,S ; (D)®Q,R,S

34. Ans. (A)®R,T ; (B)®R,S ; (C)®Q,S ; (D)®P,R

EXERCISE # S-I

1. Ans. 

NO2 N
OO¯

F OCH3

F

2. Ans. (i) 
NO2

NO2

NH–NH2

     (ii) 
NO2

OCH3

CF3

 (iii) 
NO2

NO2

OCH CH2 3

(iv) 
NO2

NO2

SCH –C H2 56

3. Ans. (i)  

Cl Br

(ii) 
OCH3

Br

CH2
CH S3

4. Ans. 
Br

Br
Br

O2N
Br

Br

O2N

OC2H5
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Solution for No. 8 & 9

P   =  

C H—
O

Q  = CH –C–H3

O
R  =  Ph–CH = CH–CHO

S  =  
CH = O

CH = O
T  =  

CH3

U = 

C–OH
O

V  =  W  =  HC º CH

EXERCISE # (MAINS)

1. Ans. (1) 2. Ans. (2) 3. Ans. (4) 4. Ans. (2)

5. Ans. (3) 6. Ans. (1)

Sol.

NH2

CH3

N Cl2

CH3

Å 1
CN

CH3

NaNO /HCl

0–5ºC

2 CuCN/KCN

D
+ N2

D E
Formation of D is example of Diazotisation
Formation of E from D is example of Sandmayer's Reaction

7. Ans. (2)

Sol.

CH3

(Toluene)

4KMnO
Oxidation¾¾¾¾®

COOH

2SOCl¾¾¾®

C
O Cl

2

4

H Pd
BaSO

(Rosenmund
reduction)

-¾¾¾¾¾®

C
O H

8. Ans. (3) 9. Ans.(4) 10. Ans.(2) 11. Ans.(4)
12. Ans.(1) 13. Ans.(3) 14. Ans.(4) 15. Ans. (4)
16. Ans. (1) 17. Ans. (3) 18. Ans. (2) 19. Ans. (3)
20. Ans. (2) 21. Ans. (1) 22. Ans. (4) 23. Ans. (2)
24. Ans. (1) 25. Ans.(4) 26. Ans. (Bonus) 27. Ans. (3)
28. Ans. (3) 29. Ans. (2) 30. Ans. (3) 31. Ans. (1)
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32. Ans. (4) 33. Ans. (1) 34. Ans.(3) 35. Ans. (1)
36. Ans. (1) 37. Ans. (4)
38. Ans. (1)

Sol.

NH2

¾¾¾¾¾¾®CH –C–O–C–CH3 3

CH3

O O
NH–C–CH3

CH3

O

+ Me–C–OH
O

(A) Br /ACOH2

NH–C–CH3

CH3

O

Br

39. Ans. (2)

Sol. (a)

Cl

+ ¾¾¾®anhydrous
AlCl3

No reaction (b) + Cl2 ¾¾¾¾®anhyd. AlCl
dark

3

Cl

Cl

Cl

Cl

Cl

Cl

      (electrophilic substitution)

(c) + CH =CH–Cl2
AlCl3 No reaction (d) + CH =CH–CH –Cl2 2 ¾¾®AlCl3  

–CH –CH=CH2 2

40. Ans. (3)

Sol. NH2

Cl

OH

Cl

COOH

Cl

O = C – OH

Cl

NaHCO3

O = C – O  Na

Cl

– +

+ H CO2 3   ® H O + CO2 2

Fraction-A

OH

Cl

NaOH

O  Na

Cl

– +

Fraction-B

NH2

Cl

Fraction-C
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41. Ans.  (1)
Sol.

N
H3C

H3C
+ N  Nº SO3 Na– +

N
Me

Me
N = N SO3 Na

(Methyl orange)

– +

Cl–

It is an acid base indicator
42 Ans. (13)

Sol. (H–C    C–H) Red Hot 
Cu-tube

CH – Cl (1eq)
Anhydrous
AlCl

3

3

CH H
H

(A)
Lowest m.wt. alkyne

Total 13 atom are present in same plane (7 carbon & 6 hydrogen atoms.)

EXERCISE # (ADVANCE)

1. Ans. (D) 2. Ans. (A) 3. Ans. (A,B) 4. Ans. (C)

5. Ans. (D) 6. Ans. (C) 7. Ans. (C) 8. Ans. (A)
9. Ans. (A,C) 10. Ans. (C) 11. Ans. (B) 12. Ans. (A,C)
13. Ans. (D) 14. Ans. (C) 15. Ans. (B) 16. Ans. (D)
17. Ans. (C) 18. Ans. (C) 19. Ans. (D) 20. Ans. (D)
21. Ans. (B) 22. Ans. (C) 23. Ans. (C) 24. Ans. (B)
25. Ans. (B) 26. Ans. (C) 27. Ans. (D) 28. Ans. (A,B,C)
29. Ans. (C) 30. Ans. (A)
31. Ans. (A)®R, S, T ; (B)®T ; (C)®P, Q ; (D)®R 32. Ans. (C)
33. Ans. (A)®(R,S,T) ; (B)®(P, S) ; (C)®(R, S) ; (D)®(Q, R)
34. Ans. (A,B,C,D) 35. Ans. (B) 36. Ans. (B,D) 37. Ans. (A)
38. Ans. (B) 39. Ans. (A) 40. Ans. (A,B,C) 41. Ans. (C)
42. Ans. (C) 43. Ans. (A) 44. Ans. (4) 45. Ans. (B,C)
46. Ans. (B) 47. Ans. (B,C,D) 48. Ans. (B,C) 49. Ans. (5)
50. Ans. (D) 51. Ans. (A) 52. Ans. (B) 53. Ans. (C)
54. Ans. (B) 55. Ans. (D) 56. Ans.(A,B,D) 57. Ans.(C)
58. Ans.(A) 59. Ans.(D) 60. Ans.(495) 61. Ans. (4.00)
62. Ans. (2,4) 63. Ans. (2,4) 64. Ans. (2) 65. Ans. (2)


