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Numerical 

 
 

Q.1.  

 
The number of hyperconjugation structures involved to stabilize 

carbocation formed in the above reaction is _________. 
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Q.2. The denticity of the ligand present in the Fehling's reagent is 

___________. 

JEE Main 2023 (Online) 11th April Morning Shift 
 

Answer Key & Explanation 

 

 

1. Ans. Correct answer is 7 

Explanation 



 

So, number of hyperconjugation structures in most stable 

carbocation 

 

2. Ans. Correct answer is 4 

Explanation 

The ligand present in Fehling's reagent is tartrate, specifically 

potassium sodium tartrate (KNaC4H4O6•4H2O), which acts as a 

chelating agent. The denticity of tartrate is four, meaning that it 

can bond to a metal ion through four different atoms, in this case, 

two oxygen atoms from each of the two carboxylate groups and 

two oxygen atoms from the two hydroxyl groups. This chelation 

allows the copper ions in Fehling's A to remain in solution, 

preventing them from precipitating out as insoluble copper 

hydroxides. The chelation also helps to stabilize the intermediate 

copper complexes formed during the redox reaction with 

reducing sugars, allowing for the formation of the brick-red 

precipitate of copper(I) oxide (Cu2O). 

  



MCQ (Single Correct Answer) 
 
 

Q.1. Correct statements for the given reaction are : 

 

A. Compound 'B' is aromatic 

B. The completion of above reaction is very slow 

C. 'A' shows tautomerism 

D. The bond lengths of C-C in compound B are found to be same 

Choose the correct answer from the options given below: 
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Q.2. Compound 'B' is 
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Q.3.  
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Q.4. Incorrect method of preparation for alcohols from the 

following is: 
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Q.5. Suitable reaction condition for preparation of Methyl phenyl 

ether is 

 



JEE Main 2023 (Online) 10th April Morning Shift 
 
Q.6. Given below are two statements: One is labelled as Assertion 
A and the other is labelled as Reason R. 

Assertion A: Butan -1- ol has higher boiling point than 
ethoxyethane. 

Reason R: Extensive hydrogen bonding leads to stronger 
association of molecules. 

In the light of the above statements, choose the correct answer 
from the options given below: 
 

 

JEE Main 2023 (Online) 8th April Morning Shift 
 

Q.7. The graph which represents the following reaction is : 
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Q.8. Compound A,C5H10O5, given a tetraacetate with Ac2O and 



oxidation of A with Br2−H2O gives an acid, C5H10O6. Reduction 

of A with HI gives isopentane. The possible structure of A is 
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Q.9. An organic compound 'A' with emperical formula C6H6O gives 

sooty flame on burning. Its reaction with bromine solution in low 

polarity solvent results in high yield of B. B is 
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Q.10. A solution of CrO5 in amyl alcohol has a __________ colour. 
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Q.11. Find out the major product for the following reaction. 

 

 

 

 



 

Q.12. Find out the major product from the following reaction. 
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Q.13. In the cumene to phenol preparation in presence of air, the 

intermediate is 
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Q.14. 'A' and 'B' formed in the following set of reactions are : 
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Answer Key & Explanation 

 

1. Ans. (B) 

Explanation 

 



 

Resonance hybrid of B showing all C-C bond length same 

 

2. Ans. (A) 

Explanation 

 

3. Ans. (B) 



Explanation 

 

4. Ans. (C) 

Explanation 

Reductive ozonolysis of alkenes will lead to formation of aldehyde 

or ketones, oxidative ozonolysis of alkenes will lead to formation 

of carboxylic acids or ketones. 

 

So, alcohol is not formed by ozonolysis of alkenes. 

5. Ans. (B) 

Explanation 

 

 

6. Ans. (C) 

Explanation 



The boiling point of a substance is dependent on the strength of 
the intermolecular forces between its molecules. Stronger 
intermolecular forces require more energy to overcome, thus 
resulting in a higher boiling point. 

In the case of butan-1-ol and ethoxyethane (diethyl ether), they 
are both composed of similar numbers of similar atoms, but the 
type of intermolecular force between the molecules differs due to 
their functional groups. 

Butan-1-ol is an alcohol and has a -OH group, which allows for 
hydrogen bonding, a strong type of dipole-dipole interaction. This 
happens when the hydrogen atom in a polar bond (especially -OH, 
-NH, -HF) is attracted to some electronegative atom (like O, N, or 
F) in another molecule. Because of this, butan-1-ol molecules 
"stick together" more strongly, requiring more heat energy to 
separate them and thus exhibiting a higher boiling point. 

On the other hand, ethoxyethane, being an ether, does not have 
the ability to form hydrogen bonds since it lacks the -OH group. 
The primary intermolecular forces in ethers are relatively weaker 
van der Waals forces. Therefore, it requires less heat energy to 
break these forces, resulting in a lower boiling point compared to 
butan-1-ol. 

So, both A and R are true and R is indeed the correct explanation 
for A. 
 

7. Ans. (A) 

Explanation 

Rate = K[(C6H5)3C – Cl] 

 

It is SN1 reaction so rate of reaction depends on the concentration 

of alkyl halide only. 



 

8. Ans. (B) 

Explanation 

 

Formation of tetraacetate with AcO2 means compound A has four 

–OH linkage. 

 

Reduction of A with HI gives Isopentane i.e. molecule contains five 

carbon atoms. 

9. Ans. (D) 

Explanation 



 

10. Ans. (D) 

Explanation 

CrO5 is blue in colour in amyl alcohol. 

11. Ans. (C) 

Explanation 

 

12. Ans. (D) 

Explanation 

 



13. Ans. (D) 

Explanation 

 

14. Ans. (C) 

Explanation 

 



2022 

Numerical 
 

 

Q.1. The number of chlorine atoms in bithionol is __________. 
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Q.2. The number of chiral alcohol(s) with molecular formula C4H10O is 

________. 
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Q.3. In the given reaction, 

 

the number of sp2 hybridised carbon(s) in compound 'X' is ________. 

 

 

Answer Key & Explanation 

 

 
1. Ans. Correct answer is 4 

Explanation 

Number of chlorine atoms in bithionol = 4 

 



2. Ans. Correct answer is 2 

Explanation 

 

Out of which only two are chiral 

3. Ans. Correct answer is 8 

Explanation 

 

 

 

 

 

 



MCQ (Single Correct Answer) 

 

 

Q.1. When enthanol is heated with conc. H2SO4, a gas is produced. The 

compound formed, when this gas is treated with cold dilute aqueous 

solution of Baeyer's reagent, is 
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Q.2. The Hinsberg reagent is 
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Q.3.  

 

Considering the above reactions, the compound 'A' and compound 'B' 

respectively are : 
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Q.4. A compound 'X' is acidic and it is soluble in NaOH solution, but 

insoluble in NaHCO3 solution. Compound 'X' also gives violet colour with 

neutral FeCl3 solution. The compound 'X' is : 
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Q.5. The major product in the given reaction is 
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Q.6. Compound I is heated with Conc. HI to give a hydroxy compound A 

which is further heated with Zn dust to give compound B. Identify A and B. 
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Q.7. Identify the major products A and B for the below given reaction 

sequence. 
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Q.8.  

 

In the above reaction product B is : 
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Q.9. The difference in the reaction of phenol with bromine in chloroform 

and bromine in water medium is due to : 
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Q.10.  

 

Consider the above reaction sequence. Identify the component A and 

component B : 
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Q.11. The reagent neutral ferric chloride is used to detect the presence of 

______________ 
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Q.12. Given below are two statements : 

Statement I : Phenols are weakly acidic. 

Statement II : Therefore they are freely soluble in NaOH solution and are 
weaker acids than alcohols and water. 

Choose the most appropriate option : 
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Q.13. The major product (P) of the given reaction is 

(where, Me is −CH3) 
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Q.14. In the given reaction 

 

'A' can be 
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Q.15. The major product formed in the following reaction, is 
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Q.16. The intermediate X, in the reaction : 
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Q.17. Hex-4-ene-2-ol on treatment with PCC gives 'A'. 'A' on reaction with 

sodium hypoiodite gives 'B', which on further heating with soda lime gives 

'C'. The compound 'C' is : 
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Answer Key & Explanation 

 

 

1. Ans. (C) 

Explanation 

 

2. Ans. (A) 

Explanation 

 

B.S.C (Benzene sulphonyl chloride) is known as Hinsberg Reagent. 

3. Ans. (C) 

Explanation 



 

In NaCN; carbon is more nucleophilic atom. 

 

Whereas in AgCN; Ag – C has covalent bond. 

4. Ans. (B) 

Explanation 

 

5. Ans. (C) 

Explanation 

 

6. Ans. (D) 

Explanation 



 

7. Ans. (B) 

Explanation 

 

8. Ans. (A) 

Explanation 



 

Product B is 4-iodomethylphenol. 

9. Ans. (B) 

Explanation 

Phenol gives different products with bromine in chloroform and water 

medium due to the polarity difference between chloroform and water 

acting as solvent 

10. Ans. (B) 

Explanation 

 

11. Ans. (B) 

Explanation 



Acetate ions gives deep red colour ppt on reaction with netural ferric 

chloride solution. 

 

12. Ans. (C) 

Explanation 

Phenol are weakly acidic. Phenol is more acidic than alcohol & H2O 

statement (I) is correct. (II) is incorrect. 

13. Ans. (C) 

Explanation 

 



 

14. Ans. (B) 

Explanation 

 

15. Ans. (D) 

Explanation 

 



16. Ans. (C) 

Explanation 

 

17. Ans. (C) 

Explanation 

 



Numerical 

Q.1 To synthesize 1.0 mole of 2-methylpropan-2-ol from Ethylethanoate ___________ 
equivalents of CH3MgBr Reagent will be required. (Integer value) 
20th July Morning Shift 2021 

 

Q.2 On complete reaction of FeCl3 with oxalic acid in aqueous solution containing 
KOH, resulted in the formation of product A. The secondary valency of Fe in the 
product A is __________. (Round off to the Nearest Integer). 
17th March Evening Shift 2021 

 

Numerical Answer Key 

 

1. Ans. (2) 

2. Ans. (6) 

 

Numerical Explanation 
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Ans 1.  

 

Ans 2. FeCl3 + 3H2C2O4 + 6KOH →→ K3[Fe(C2O4)3] + 3KCl + 6H2O

 
Coordination number = 6 
Secondary valency is 6 
 

 

MCQ (Single Correct Answer) 

 

 
Q.1 The major product of the following reaction is : 

 



31st Aug Evening Shift 2021 

 

Q.2 The structures A and B formed in the following reaction are : [Ph = −C6H5] 
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Q.3 Given below are two statements : one is labelled as Assertion (A) and the other 
is labelled as Reason (R). 



Assertion (A) : Treatment of bromine water with propene yields 1-bromopropan-2-
ol. 
Reason (R) : Attack of water on bromonium ion follows Markovnikov rule and 
results in 1-bromopropan-2-ol. 

In the light of the above statements, choose the most appropriate answer from the 
options given below : 
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Q.4 The major product formed in the following reaction is : 
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Q.5 The major product of the following reaction, if it occurs by SN2 mechanism is : 



 

 
27th Aug Evening Shift 2021 

Q.6 Given below are two statements : 
Statement I : Ethyl pent-4-yn-oate on reaction with CH3MgBr gives a 30 - alcohol. 
Statement II : In this reaction one mole of ethyl pent-4-yn-oate utilizes two moles of 

CH3MgBr. 
In the light of the above statements, choose the most appropriate answer from the 
options given below : 
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Q.7 Given below are two statements : one is labelled as Assertion (A) and the other 
is labelled as Reason (R). 
Assertion (A) : Synthesis of ethyl phenyl ether may be achieved by Williamson 
synthesis. 
Reason (R) : Reaction of bromobenzene with sodium ethoxide yields ethyl phenyl 

ether. 



In the light of the above statements, choose the most appropriate answer from the 
options given below : 
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Q.8 The major product of the following reaction is : 
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Q.9 Which one of the following phenols does not give colour when condensed with 
phthalic anhydride in presence of conc. H2SO4 ? 
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Q.10 The correct options for the products A and B of the following reactions are : 

 



 
26th Aug Morning Shift 2021 

 
Q.11  

 
Consider the above reaction, and choose the correct statement : 
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Q.12  

 
Consider the above reaction, the major product "P" formed is : 
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Q.13  

 
Consider the above reaction and identify the Product P : 
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Q. 14  

 
The given reaction can occur in the presence of : 
(a) Bromine water 
(b) Br2 in CS2, 273 K 
(c) Br2/FeBr3 
(d) Br2 in CHCl3, 273 K 
 
Choose the correct answer from the options gien below : 
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Q.15  

 
Consider the above reaction, the major product 'P' is : 
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Q.16 Which of the following compounds will provide a tertiary alcohol or reaction 
with excess of CH3MgBr followed by hydrolysis? 
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Q.17 Reaction of Grignard reagent, C2H5MgBr with C8H8O followed by hydrolysis 
gives compound "A" which reacts instantly with Lucas reagent to give compound B, 

C10H13Cl. The Compound B is : 
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Q.18 Given below are two statements : 
Statement I : 2-methylbutane on oxidation with KMnO4 gives 2-methylbutan-2-ol. 
Statement II : n-alkanes can be easily oxidised to corresponding alcohols with 
KMnO4. 

Choose the correct option : 
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Q.19 Identify A in the given reaction. 
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Q.20 Ceric ammonium nitrate and CHCl3/alc. KOH are used for the identification of 
functional groups present in __________ and _______ respectively. 
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Q.21  

  
B reacts with Hydroxyl amine but does not give Tollen's test. Identify A and B. 
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Q.22 Given below are two statements : 
Statement I : o-Nitrophenol is steam volatile due to intramolecular hydrogen 
bonding. 
Statement II : o-Nitrophenol has high melting due to hydrogen bonding. 
In the light of the above statements, choose the most appropriate answer from the 
options given below : 

 
26th Feb Morning Shift 2021 

 



Q.23 Identify the major products A and B respectively in the following reactions of 
phenol : 
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Q.24 What is 'X' in the given reaction? 
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Q.25 Which of the following compound gives pink colour on reaction with phthalic 
anhydride in conc. H2SO4 followed by treatment with NaOH ? 
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MCQ Answer Key 

 

1. Ans. (D)   10. Ans. (B)    19. Ans. (C) 

2. Ans. (D)   11. Ans. (C)    20. Ans. (C) 

3. Ans. (C)   12. Ans. (B)    21. Ans. (B) 

4. Ans. (A)   13. Ans. (D)     22. Ans. (B) 

5. Ans. (D)   14. Ans. (C)    23. Ans. (D) 

6. Ans. (C)   15. Ans. (C)    24. Ans. (C) 

7. Ans. (B)   16. Ans. (A)    25. Ans. (C) 

8. Ans. (C)   17. Ans. (C)     

9. Ans. (B)   18. Ans. (C) 

 

 

 

 



MCQ Explanation 

 

Ans 1. NaOH + EtOH is known as alcoholic NaOH, so it give E2 reaction with given 

alkyl halide. 

 

 
Ans 2.  

 

 
Ans 3.  

 



Its IUPAC name 1-bromopropan-2-ol 
A and R are true and (R) is the correct explanation of (A). 

 

Ans 4.  

 

 
Ans 5.  

 

 

Ans 6. Statement I is true 
But it consume 3 moles of G R 
So Statement II is false. 



 

 

Ans 7.  

 

 



Ans 8.  

 
 

Ans 9. Only p-methyl, phenol does not give any colour with phthalic anhydroxide 

with cons. H2SO4. 

 

Ans 10.  

 

 



Ans 11.  

 

 

Ans 12. 

.  

 



Ans 13. 

 

 

Ans 14. Bromine water gives tribromo products, other gives monobromo products 
in which para is major product. 

 

Ans 15.  

 

 



Ans 16.  

 

 

Since, the given question is single correct choice the best appropriate option is (A). 

 

Ans 17. Reaction occur through formation of carbocation. 

 

 

Ans 18. Alkanes having tertiary H can be oxidized to corresponding alcohols by 
KMnO4. 

 
whereas ordinary alkanes resist oxidation. 



Ans 19.  

 

 

Ans 20. Alcohol give positive test with ceric ammonium nitrate and primary amines 
gives carbyl amine test with CHCl3, KOH. 

 

Ans 21.  

 
Compound 'B' does not gives Tollen's test due to presence of kenotic group but react 
with hydroxyl amine. 

 

Ans 22.  

 
So it is more volatile due to intramolecular H-bonding. 
Melting point depends on packing efficiency not on H-bonding thus statement II is 
false. 

 

Ans 23.  

 

 



Ans 24.  

 
 

Ans 25. Firstly phthalic anhydride in presence of conc. H2SO4 undergoes 
protonation to give an intermediate carbocation. This carbocation reacts with 2-
propylphenol in presence of NaOH to give pink colour compound. 
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