Carboxylic Acids and Its Derivatives

Questionl

Which among the following is dicarboxylic acid?

MHT CET 2025 5th May Evening Shift

Options:
A.

Valeric acid
B.

Caproic acid
C.

Glutaric acid

D.

Butyric acid

Answer: C

Solution:

Name Formula

Valeric acid | CH3CHsCHsCHCOOH

Caproic acid CH;3(CH;),COOH

Glutaricacid| COOH(CH:);COOH

Butyric acid CH;CH,CH,COOH
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Question2

Identify ' B ' in the following sequence of reactions.

. . . Thionyl chloride Ammonia
Acetic acid » > B
A

MHT CET 2025 26th April Evening Shift
Options:
A.

Ethyl amine

B.

Ammonium acetate

C.
Acetyl chloride
D.
Acetamide
Answer: D
Solution:
4]
I
CH, - C-01 + 8040, —*_l"',‘[. CHCOC] —r:"rt‘l CHLCONIL
Acetic sl 4] tH)
acid Averyl Acrciamide
U hloride
Question3

Which among the following has highest boiling point?
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Options:

A. Butyric acid

B. Valeric acid

C. Acetic acid

D. Formic acid

Answer: B

Solution:

T, o« Mw as heavier molecules show higher Vander Waal forces.
Boiling point increases as molar mass increases.

Butyric acid: CH3CH2CH2COOH

Valeric acid: CH3CH,CH,CH>COOH

Acetic acid: CH3COOH

Formic acid: HCOOH

Among the following, valeric acid has the highest boiling point.

Question4d

Identify the product formed in the following reaction.
H,0
(CH5C0),0 —— Product

MHT CET 2025 25th April Evening Shift

Options:

A. CH3COCH;
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B. CH3; — CHO
C.CH; — OH
D. CH;COOH

Answer: D
Solution:

Anhydrides on hydrolysis gives carboxylic acids.

(CH5CO),0 —22—2CH;COO0H

Acetic anhydride Acetic acid

Question5
Identify the product formed in the following reaction.
i)alk. KMnO
C¢Hs — CH, — CH;3 > Product
ii) HzO*

MHT CET 2025 25th April Evening Shift
Options:

A. Cg¢H; — CH, — COOH

B. C¢H;CH; — CHy — COOH

C.CgH; — OH

D. C¢H; — COOH

Answer: D

Solution:

1) alk. K Mn(d,
Clls — CH, -CH A2V e He — COOH
fiiy H,0

(Ethvlbenzenc) (Benzpic acid)
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Question6

Which among the following is NOT dicarboxylic acid?

MHT CET 2025 25th April Morning Shift

Options:

A. Malonic acid
B. Caproic acid

C. Glutaric acid

D. Succinic acid

Answer: B

Solution:

Malonic acid - HOOC-CH>—COOH — has two —COOH groups (dicarboxylic acid).

Caproic acid — CHs>—(CH:)~—COOH — has only one —COOH group ¥ (monocarboxylic acid).

Glutaric acid - HOOC—(CH:)s—COOH — has two —COOH groups (dicarboxylic acid).

Succinic acid - HOOC—(CH2)>—COOH — has two —COOH groups (dicarboxylic acid).

Correct Answer: Option B— Caproic acid

Question7

Identify ' A 'in the following reaction.

+

A + Acetic anhydride —> Aspirin + Acetic acid
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Options:

A. Acrylic acid

B. Oxalic acid

C. Salicylic acid

D. Phthalic acid

Answer: C
Solution:
COOH 0 0
+ )‘Kg)k H*
Salicylic acid (A} Acetic anhydride
O OH
O + CH;COOH
\”/ Acetic acid
O
Asprin

Question8

Identify substrate' S 'in the following reaction.

Dimethylcadmium

> Propanone -+ Cadmium chloride

MHT CET 2025 23rd April Morning Shift
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Options:

A. Ethyl chloride

B. Ethylene dichloride
C. Ethanoyl chloride

D. Ethylidene dichloride

Answer: C

Solution:

. cpnp-y Damethyl caldmi . .
201, - COON 2000, 00, - CO - CH + CdClL
EAlvarnyl Mropanune Caleimm

chlerile i%) chiluride

Question9

In a reaction,

H.OH

dry
s A

CH;),CHMgBr + CO 5
( 3)2 &bt + 2 ether dilHC1

Find the product ' B ' of above reaction.

MHT CET 2025 22nd April Evening Shift
Options:

A. Propanoic acid

B. 2-Methyl propanoic acid

C. Butanoic acid

D. 2,2-Dimethyl ethanoic acid

Answer: B
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Solution:

O=C=0+{HC):CHMpgBr — 0 = T — CH{TH,);

Iy ive Iscrprogyl

n1:|.g|1r~tlum '[,'lf\'lgl';r
v rarnimacky; |:'v.':|
CrEl
i1’ , . . /
o T HIC-CH-C=0+Mp
| N
{1, (H
Al dpro iy
acul (B

Questionl(

Identify the reagent used in the following reaction.

Reagent

Benzoic acid — Benzoyl chloride + Phosphorus oxychloride +

Hydrogen chloride

MHT CET 2025 22nd April Evening Shift

Options:
A. PCl3
B. HCI
C. PCl;
D. SOCl;

Answer: C

Solution:
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CgHs — COOH + PCls—2— C¢H5COCI

Benzoic acid Benzoyl
chloride

+ POCl; + HClt

Phosphorous Hydrogen
oxychloride chioride

Questionl1l

Identify the product ' B ' in following reaction.

. CHgMgBI‘ H30+
Dry ice > A > B
dry ether

MHT CET 2025 22nd April Morning Shift
Options:
A. Methanoic acid

B. Ethanoic acid

C. Methanol

D. Ethanol

Answer: B

Solution:
CO; —gme— CHy = COOMgBr
Dry ice (A)

H, 0

———=CH; — COOH + Mg{OH)Br

Etharnoic acid

(B)
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Question12

Which from following compounds is obtained when acetamide is
warmed with bromine and excess conc. KOH ,q) solution?

MHT CET 2025 21st April Evening Shift
Options:

A. CH,

B. CH,CH,NH,

C. CH;COOH

D. CH;NH,

Answer: D

Solution:

Hoffmann bromaamide reaction can be given as follows:
i
CH3 — C— NH;, + Bry + 4KOHpoq 2 CH; — NH,

[Acetamide) Methylamine
|2 C-atomy [1C-atam]

+ 2KBr + KECO3 + ZHED

Question13

Methyl propanoate on hydrolysis with dil NaOH forms a salt that on
further acidification with conc. HCI forms

MHT CET 2025 21st April Evening Shift

Options:
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A.CH; — COOH

> C2H5—0—|(|?—H
O
C.

C2H5—C—(“)—H
O

D. CH3—C—O—C2H5

|
O

Answer: C

Solution:

0
|.
[1sC, - C - O - CII; + dil. NaOFl
Methy] propanoate
()
_ ! i
A, H:C; C O Na~+CH;+OH

Sodium propanocale

{)
| ,
H:C: - C -0 Na+ H:O

Sodium propanoate

O

]
[1:C, - C - 0O - II + NaOll

Propanow acud

H
Cone HO
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Question14

Identify the correct decreasing order of boiling points for different
organic compounds from following.

MHT CET 2025 21st April Morning Shift
Options:

A. Carboxylic acids > Amines > Alcohols

B. Carboxylic acids > Alcohols > Amines

C. Amines > Alcohols > Carboxylic acids

D. Alcohols > Amines > Carboxylic acids

Answer: B

Solution:

Carboxylic acids, alcohols, and amines all have intermolecular hydrogen bonding, but their boiling points
differ due to the strength of hydrogen bonding and molecular interactions.

Carboxylic acids form very strong hydrogen bonds (even dimerize), so they have the highest boiling points
among the three.

Alcohols form moderate hydrogen bonds.

Amines form the weakest hydrogen bonds (compared to the above two).
Correct decreasing order:

Carboxylic acids > Alcohols > Amines

So, the correct answer is:

Option B

Carboxylic acids > Alcohols > Amines

Question15
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Which among the following functional groups is reduced by
diborane?

MHT CET 2025 20th April Evening Shift
Options:

A.-COOR

B. -COOH

C. —-NO,

D. -X

Answer: B

Solution:

Diborane (B2Hg) is a reducing agent that specifically reduces carboxylic acids (—COOH) to primary
alcohols. It does not usually reduce esters (—COOR), nitro groups (—NQO3), or halides (—X).

Correct option:

Option B: —-COOH

Questionl6

Which among the following is NOT dicarboxylic acid?

MHT CET 2025 20th April Morning Shift
Options:

A. Adipic acid

B. Glutaric acid

C. Valeric acid
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D. Malonic acid

Answer: C
Solution:
COOH COOH ﬁHa ﬁOOH
(CH,)4 (CHs);  (CH); {|:H2
COOH COQH COOH COOH
Adipic acid Glutaric acid Valeric acid Malenic acid
Questionl7

Identify the product ' B ' in the following sequence of reactions.
H+

A
Methylpropanoate ———— A——— B
dil. NaOH Conc. HCI

MHT CET 2025 20th April Morning Shift
Options:

A. sodium propanoate

B. propanone

C. propanal

D. propanoic acid

Answer: D

Solution:
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CzHs — COOCH; ——— (,H: — COONa

dil. NaOH 2,
Methyl propanoate cdium propanoate

— = (,H; — COOH + Na(|

cone. HCI
Fropanoic acid

Questionl8

Cyclohexene on oxidation with KMnQO, in dil. H,SO4 forms

MHT CET 2025 19th April Evening Shift
Options:

A. Cyclohexanol

B. Cyclohexanone

C. Hexanoic acid

D. Adipic acid

Answer: D
Solution:
KMnO4, dillL50, COOH
COOH
Cvelohexene Adipic acid
Question19

Identify the product formed in the following reaction.
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balk. Ko hingd,
(1) HaO

CeHs — CHy — CHy— > product

MHT CET 2024 16th May Evening Shift
Options:

A. C¢Hs; — CH,COOH

B. C¢H; — CHy; — CH, — CH, — COOH
C.CgH; — OH

D. C¢H; — COOH

Answer: D
Solution:
Colls ~ CH, - CH—0E0 Cls - COOH
(Benzoic acid)
Question2(

Identify the product X in the following reaction.

. H-»0O
Ethanoyl chloride — X

MHT CET 2024 16th May Evening Shift
Options:

A. Ethanol

B. Ethanoic acid

C. Ethanal

Get More Learning Materials Here : & m @) www.studentbro.in



D. Ethylethanoate

Answer: B

Solution:

O O

CH,  CI CH, OH

Question21

Which among the following is NOT dicarboxylic acid?

MHT CET 2024 16th May Morning Shift
Options:

A. Adipic acid

B. Valeric acid

C. Glutaric acid

D. Malonic acid

Answer: B

Solution:

Valeric acid is not a dicarboxylic acid.
Explanation:
Adipic acid has the chemical formula HOOC-(CH:)s-COOH, indicating it has two carboxylic acid groups.

Valeric acid is a monocarboxylic acid with the chemical formula CHs(CH2);COOH, containing only one
carboxylic acid group.

Glutaric acid contains two carboxylic acid groups and has the formula HOOC-(CH:);-COOH.

Malonic acid has the formula HOOC-CH2-COOH and also contains two carboxylic acid groups.
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Therefore, valeric acid (Option B) is the only compound in the list that does not have two carboxylic acid
groups.

Question22

Identify the product formed in the following reaction.

i) dry ice/dry ether

CH;CH,;MgBr — product
ii) dil. HC1
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Options:

A. Ethanoic acid

B. Propanoic acid

C. 2-Methylpropanoic acid

D. Butanoic acid

Answer: B
Solution:

CILCHMaBr P =i ClLCHL.COOMaRr

Fahyl rnaagmesiwin [complex|

bromude
wel e CHL.CH,COOH =~ Mg(OH)Br
Propunoic acid
Question23
Identify product 'B' in the following reaction.
. . C0,398 K H;0*
Sodium phenoxide ——— A —— B
6 atm
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Options:

A. Picric acid

B. Sulphonic acid

C. Salicylic acid

D. Salicylaldehyde

Answer: C
Solution:
(IMNa {1H O”
CO0ONa .
U 39K K . COOHH
@ fy alina ©/ L} ©/
Sudlum Sodium sahicvlate acid (B)
phenoxide salicylate (A )
Question24

Select the correct increasing order of boiling points of alcohols,
amines and carboxylic acids of comparable molar mass from the
following.

MHT CET 2024 10th May Evening Shift
Options:

A. Alcohols < Amines < Carboxylic acids

B. Amines < Carboxylic acids < Alcohols

C. Amines < Alcohols < Carboxylic acid

D. Carboxylic acids < Alcohols < Amines
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Answer: C

Solution:

Explanation of Boiling Points

The boiling points of organic compounds are determined by intermolecular forces. The types of
intermolecular forces present in alcohols, amines, and carboxylic acids are:

Alcohols: Primarily hydrogen bonding due to the presence of a hydroxyl group (—OH).

Amines: Hydrogen bonding, but generally weaker than that in alcohols because of the nitrogen atom who is
less electronegative compared to oxygen.

Carboxylic Acids: Strong hydrogen bonding as well as dimer formation in the liquid phase, which
significantly increases the intermolecular forces.

Increasing Order of Boiling Points

Given the described intermolecular forces, the boiling points of the compounds in increasing order are:
Amines < Alcohols < Carboxylic acids

This ordering is due to the fact that:

Amines have weaker hydrogen bonding compared to alcohols.

Alcohols possess stronger hydrogen bonding than amines but weaker than carboxylic acids.

Carboxylic Acids exhibit the strongest intermolecular forces due to their ability to form dimers.
Correct Option

Option C: Amines < Alcohols < Carboxylic acid

Question25

Which compound from following has highest boiling point?

MHT CET 2024 10th May Morning Shift
Options:
A.n— C4H90H

B. (CH3),C — NH,
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C. C,H; N(CHs),
D. C;H;COOH

Answer: D

Solution:

Intermolecular hydrogen bonding is maximum in carboxylic acids. Hence, among the given compounds,
C2H5COOH has the highest boiling point.

Question26

What is the product obtained when phenylethene is treated with
KMIIO4 in dilute HQSO4 ?

MHT CET 2024 10th May Morning Shift
Options:

A. C¢H;CH2,CHO

B. C¢H;CH,COOH

C. C¢H;COOH

D. C¢H;COCH3

Answer: C

Solution:

Acidic potassium permanganate oxidizes phenylethene to benzoic acid. This is called oxidative cleavage of

alkenes.
.~ CH - CH; e~ COOH
i B A ] HA 580, ; |
.--'ff v - .__/_.f"

Phenylethene Benzoie acd
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Question27

Which among the following is a pair of monocarboxylic acids?

MHT CET 2024 4th May Evening Shift
Options:

A. Malonic acid and propionic acid

B. Valeric acid and succinic acid

C. Acetic acid and adipic acid

D. Butyric acid and caproic acid

Answer: D
Solution:
o
((lez)z ((‘:HZ):l
COOH COOH
Butyric acid Caproic acid

Propionic acid, valeric acid and acetic acid are monocarboxylic acids. Malonic acid, succinic acid and adipic
acid are dicarboxylic acids.

Question28

Which from following compounds is NOT a mono carboxylic acid?

MHT CET 2024 3rd May Evening Shift

Options:
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A. Phthalic acid
B. Salicylic acid
C. o-toluic acid

D. Benzoic acid

Answer: A
Solution:
@:COOH COQOH
COOH : ::0”
Phthalic acid Salicylic acid
@COOH O/COOH
CH;
o-toluic acid Benzoic acid
Question29

Which from following is NOT a dicarboxylic acid?

MHT CET 2024 3rd May Evening Shift
Options:

A. Citric acid

B. Oxalic acid

C. Malonic acid

D. Glutaric acid
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Answer: A

Solution:
, COI A COI0H
- O ceacii | |
. |_ N RS ERN
Ho ¢ COOI COOI | |
|_ _ Cocaabic gl CO0 CO0H
Clt: - Cooll Mbolone ool Cilutarie acid

Ctre awnd
Ly tiarbonov e avid)

Question30

Which of the following is a tricarboxylic acid?

MHT CET 2024 2nd May Evening Shift

Options:

A. Propionic acid
B. Oxalic acid

C. Malonic acid
D. Citric acid

Answer: D

Solution:
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CH, - COOH

HO - C - COOH

CH, - COOH
Citric acid
(Tricarboxylic acid)

Question31

Which of the following compounds is obtained when cyclohexene is
oxidized using KMnQOy in dilute Hy,SO4 ?

MHT CET 2024 2nd May Morning Shift

Options:

A. Cyclohexanol
B. Cyclohexanone
C. Benzoic acid
D. Adipic acid
Answer: D

Solution:
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ko biIna,
H-%01,

HOOC —CH3 COOI|

Adipic acid

evelohexene

Question32

Which from following compounds is obtained when acyl chloride is
hydrolysed with water?

MHT CET 2024 2nd May Morning Shift
Options:
A. Alcohols

B. Carboxylic acids

C. Aldehydes

D. Esters
Answer: B
Solution:
I I
R-C-Cl+ HsO ——— R-C-OH + HCI
Acyl chlonde Carboxylic acid
Question33

Which among the following is NOT dicarboxylic acid?
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MHT CET 2023 14th May Evening Shift

Options:

A. Malonic acid
B. Caproic acid
C. Glutaric acid
D. Succinic acid
Answer: B

Solution:

Caproic acid: CH3(CH,),COOH

Question34

Identify 'A' in the following reaction.

+

A+ Acetic anhydride —> Aspirin + Acetic acid

MHT CET 2023 14th May Morning Shift
Options:

A. Acrylic acid

B. Oxalic acid

C. Salicylic acid

D. Phthalic acid

Answer: C

Solution:
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COOH
OH

Sahieyhe aad
(A)

COOH

Asplrin

}_

0 O

+ CH3—(C—0O—C—CH;

l”.

0
|
C

(Acetyl salicvelic acid)

Question35

Identify the reagent used in the following reaction.

Reagent

—(CH;+ CH;COOH

Acetic actid

Benzoic acid ——— Benzoyl chloride +Phosphorous oxychloride +

A
Hydrogen chloride

MHT CET 2023 14th May Morning Shift

Options:
A.PCl,
B. HCI
C. PCl;
D. SOCl;

Answer: C
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Solution:

A

CyHs — COOH + PCls ——— C,HsCOC]
Benzoic acid Benzoyol
chloride
+ pocl, + HCIT
Phosphorous Hydrogen
axychlonde chlorde

Question36

Which among the following is a pair of monocarboxylic acids?

MHT CET 2023 13th May Morning Shift

Options:

A. Malonic acid and propionic acid
B. Valeric acid and succinic acid
C. Acetic acid and adipic acid

D. Butyric acid and caproic acid

Answer: D

Solution:
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CH; CH;

(CH,), (CH:)4

COOH COOH

(n-butyric (n-caproic
acid) acid)

Propionic acid, valeric acid and acetic acid are monocarboxylic acids.

Malonic acid, succinic acid and adipic acid are dicarboxylic acids.

Question37

Which among the following compounds has highest boiling point?

MHT CET 2023 13th May Morning Shift
Options:

A. Propanone

B. Ethanoic acid

C. Propan-1-ol

D. Propanal

Answer: B

Solution:

Carboxylic acids have higher boiling points than those of alkanes, ethers, alcohols aldehydes and ketones of
comparable mass.
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Question38

Which among the following is dicarboxylic acid?

MHT CET 2023 12th May Evening Shift

Options:

A. Valeric acid
B. Caproic acid
C. Glutaric acid

D. Butyric acid

Answer: C
Solution:
COOH
(CH,);
COOH
Glutaric acid
Question39

Select the CORRECT increasing order of boiling points of alcohols,
amines and carboxylic acids of comparable molar mass from the
following.
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MHT CET 2023 12th May Evening Shift

Options:

A. Alcohols < Amines < Carboxylic acids
B. Amines < Carboxylic acids < Alcohols
C. Amines < Alcohols < Carboxylic acids
D. Carboxylic acids < Alcohols < Amines

Answer: C

Solution:

N — H bonds in amines are less polar than O — H bond in alcohols. Carboxyl group (—COOH) of
carboxylic acid contains O — H bond which is responsible for formation of hydrogen bonding. Strength of
hydrogen bonding in carboxylic acid is greater than that of alcohols.

The O — H bond in carboxylic acid is polarized to a great extent as compared to alcohol. Hence, they have
higher boiling points than corresponding alcohols.

Question4(

Methyl propanoate on hydrolysis with dil NaOH forms a salt which
on further acidification with conc. HCI forms .

MHT CET 2023 11th May Evening Shift
Options:

A.CH; — COOH
5 C2H5—O—ﬁ—H
O
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C. C2H5—(H3—O—H
O
b CH3—(|3|—O—C2H5

O

Answer: C
Solution:
i
H:C, - C - O - CH; + dil.NaQH
Methvl propanocate
T
— % 5 H,-C-0-Na~+CH;-OH
Sodium propanoate
f|)
| T
H:(> - C -0 —-Na~+H:0O
Sodium propancate
"
#) H:Cs - C - O - H+ NaOH
Cone HC Promanoc aci
]Ul'.hll'lﬂ'lli. nll..ld
Questiond1

Identify the product obtained in the following reaction.

20
(CH3C0),0 3 Product
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MHT CET 2023 11th May Evening Shift

Options:

A. CH3COCH;

B'CHg—(I3=O

H

C.CH; — OH
D. CH;COOH

Answer: D

Solution:

Anhydrides on hydrolysis with water give carboxylic acids.

(CH;C0),0 =% 2CH,COOH

Question42

Identify the product of following reaction.

H>0
Benzoyl chloride = product

MHT CET 2023 11th May Morning Shift
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Options:

A. Benzyl alcohol
B. Benzaldehyde
C. Benzoic acid

D. Benzophenone

Answer: C
Solution:
CiHs - COCH+ HXO —— CHs COOH + H - Cl
Henzovl chlonde Hense acid
Question43

Which of the following is tricarboxylic acid?

MHT CET 2023 10th May Evening Shift

Options:

A. Propionic acid
B. Oxalic acid

C. Malonia acid
D. Citric acid

Answer: D

Solution:

Get More Learning Materials Here : & m @) www.studentbro.in



CH, - COOH
HO - C - COOH

CH, - COOH

Citric acid
(Tricarboxylic acid)

Question44

Which from following statements is TRUE about
CH;CH (NH,)CH;COOH molecule?

MHT CET 2023 10th May Evening Shift

Options:

A. It is an example of amino acids.

B. Its IUPAC name is 3-carboxy-2-amine.

C. The amino group is located at C — 2.

D. —NH, group is considered as principal functional group for [UPAC naming.

Answer: A

Solution:

The given molecule is not an amino acid. Its [UPAC name is 3-aminobutanoic acid. The amino substituent is
located at C-3 on four carbon chain. —COQOH group is considered as principal functional group for [IUPAC
naming. Hence, statements (A), (B), (C) and (D) are incorrect about the given molecule.
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Question45

Identify the product 'B' in the following reaction.

KMnO,.KOH H;0*"
Cumene — A— B
A

MHT CET 2023 9th May Evening Shift
Options:

A. Phenol

B. Potassium benzoate

C. Benzoic acid

D. Aniline

Answer: C

Solution:

O Kohdnir, Kk

CeMoH

{'[]E\.l[\:'
@/ O @/
—

Potassiom Eeroaic B aond

Note: The entire alkyl chain on ring, regardless of its length, is oxidized to a carboxyl group.

Questiond6
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Identify the reagent 'A' used in the following conversion.

A
Ethyl bromide — Ethylpropanoate

MHT CET 2023 9th May Evening Shift

Options:

A. Sodium propoxide
B. Ethoxy propane
C. Silver propanoate

D. Silver ethanoate

Answer: C
Solution:
O
CH-CH;-Br - Ag-0-C-CH.CH,
l:th¥l bronde Silver propanoalte
O
A I
—— 5 CH,CH,-C-0O-CH; - AgBrl
Cihylpropanoate
Questiond7

Which among the following has the lowest boiling point?
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Options:

A. Butyric acid
B. Valeric acid
C. Acetic acid
D. Formic acid
Answer: D

Solution:

Boiling point increases as the molar mass increases. Formic has the lowest molar mass among given and
hence, it has the lowest boiling point.

Question48

Identify the product 'B’' in the following reaction.

. CH3MgBI‘ H20
Dryice — A — B
Dry ether  dil. HCI
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Options:

A. Methanoic acid
B. Ethanoic acid
C. Methanol

D. Ethanol

Answer: B

Solution:

Get More Learning Materials Here : & m @) www.studentbro.in



CO» M ol COOMgRBr

iy ether

Dry ice (A)

% ClL = COOIT + Ma(O1TBr

Ethanoe acid
(B)

Question49

Identify the product 'B' in the following series of reactions.

CH,COOH + CH;CH,OH—= A —> B
Ni/Pd,A

MHT CET 2021 24th September Evening Shift

Options:

A. CH;0H

B. C,H;0H

C.CH;3;CH; — O — CH3

D. CH3CHy; — O — CH,CH;3
Answer: B

Solution:

HY H
CH;COOH + CH,;CH,0H = CH;COOH,CH, + H,0 —> 2CH;— CH, — OH
Ethanoic acid Ethanol Ethyl ethanoate Ni/Pd, A Ethanol

QuestionS(

Which of the following carboxylic acids has lowest boiling point?
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Options:

A. Butyric acid

B. Propionic acid

C. Acetic acid

D. Valeric acid

Answer: C

Solution:

To determine which carboxylic acid has the lowest boiling point, we need to understand how the molecular
structure and intermolecular forces of each compound affect its boiling point. Carboxylic acids exhibit strong
intermolecular hydrogen bonding, which generally leads to higher boiling points. However, the boiling point
also depends on the molecular weight and carbon chain length of the acid. As the carbon chain length
increases, the molecular weight increases, and thus the boiling point also increases due to the greater van der
Waals forces (dispersion forces) between the molecules.

Let's consider the carboxylic acids given in the options:

Option A: Butyric acid

Butyric acid has the chemical formula C4yHgO5. It has 4 carbon atoms.

Option B: Propionic acid

Propionic acid has the chemical formula C's HgO5. It has 3 carbon atoms.

Option C: Acetic acid

Acetic acid has the chemical formula CyH4O5. It has 2 carbon atoms.

Option D: Valeric acid

Valeric acid has the chemical formula C5 H19O5. It has 5 carbon atoms.

From the molecular structures, we can see that acetic acid (Option C) has the shortest carbon chain length,
meaning it has the lowest molecular weight and the weakest van der Waals forces among the options.

Therefore, acetic acid will have the lowest boiling point.

Correct answer: Option C

Question51
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Identify the products of following reaction :

A
C6H5COOC2H5 —_—
dil. H2SO4

MHT CET 2021 23rd September Evening Shift
Options:

A. C¢H;OH + C,H;0H

B. C¢H5;COOH + CoH;COOH

C. C¢H5COOH + Cy;H;0H

D. C¢Hs0OH + Co,H; COOH

Answer: C

Solution:
Acid hydrolysis of ester

0
1 |l
CHC—0—C:Hs %ﬂmm CH—C—OH - C:He—OH

QuestionS2

Identify product 'B’' in following reaction.

KMnO, KOH  H;O+

Cumene . —~A——B
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Options:

A. Benzoic acid
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B. Benzophenone
C. Phenol

D. Benzaldehyde

Answer: A
Solution:
[N
Ul =11 COOK LI
) A L
fl\l KMn0); KON r" “|“ 1.0 } 2
Sy 4 “xJ Ry
Chnnense L BT TELTY o
[P Al
QuestionS3

Which of the following alkenes on oxidation by KMnQO, in dil.
H,SO4 forms adipic acid?
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Options:

A. Hex-3-ene

B. Hex-1-ene

C. Hex-2-ene

D. Cyclohexene

Answer: D

Solution:
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KMnO, . dil 150, CooH
A 4 OO

Uvelohexene Adipie acid

Question54

Which among the following is a pair of dicarboxylic acids?
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Options:

A. Glutaric acid and Malonic acid

B. Succinic acid and Valeric acid

C. Oxalic acid and Caproic acid

D. Propionic acid and Adipic acid

Answer: A
Solution:
(IZOOH LFOOH
(GHo)s CH,
COOH COOH
Glutaric acid Malonic acid
Question55

Identify the product 'P' of following reaction.
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.. HO
Ethanoyl chloride — P
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Options:
A. Ethyl ethanoate

B. Ethanoic acid

C. Ethanol
D. Ethanal
Answer: B
Solution:
CH,—C—C1 —2 5 CH,—C—0H + HCI
Ethanovl Chloride Ethanowe acid
Questions6

Identify compound A used in following reaction.

A
Benzoic acid T Benzoyl chloride + Phosphorous oxychloride +

Hydrogen chloride
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Options:

A. SOCl,
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B. PCl;
C. HCl
D. PCl;

Answer: D

Solution:

CgH; — COOH + PCl; -~ C4H,COCI + POCl, + HCI

Benzoic acid Benzoyl Chloride

Questions7

Which among the following is strongest acid?
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Options:

A. Chloroacetic acid

B. Fluoroacetic acid

C. Bromoacetic acid

D. Iodoacetic acid

Answer: B

Solution:

F - CH, - COOH > Cl - CH, — COOH > Br — CH, — COOH >1 - CH, — COOH

Higher the electronegativity of halogen, greater is the stabilization of the conjugate base, stronger is the acid.

QuestionS8

Which among the following compounds has highest boiling point?
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Options:

A.CH3; — CH; — CH, — CH, — OH

B. CH3; — CH,; — CH, — CHO

C.CH; — CH, — COOH

D. CH3 — CHy; — COCH;

Answer: C

Solution:

CH3 — CH2 — COOH compound has highest boiling point because carboxylic acids are higher boiling
liquids than aldehydes. Ketones and even alcohols of comparable molecular masses. This is due to more
extensive association of carboxylic acid molecules through intermolecular hydrogen bonding. The hydrogen
bonds are not broken completely even in the vapour phase. In fact, most carboxylic acid exist as dimer in the
vapour phase or in the aprotic solvents.

= y
“/H b 4
\C=()IIII||I|H’/ \\\[ [\\“\
R~
Hydrogen bonding of RCOOH with H-O
Question59

The number of pi-bonds present in benzoic acid molecule are
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Options:
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A. 5
B. 4
C.3
D. 6

Answer: B
Solution:

The number of pi-bonds present in benzoic acid molecule are 4 (four). Structure of benzoic acid is as follows:

Ol

C=0%H

4n-bond, 15c-bond

Question6(

Soaps are the sodium or potassium salts of higher fatty acids,
containing number of carbon atoms more than,
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Options:
A. 10

B.6

C.8

D. 12
Answer: D
Solution:

Soaps are the sodium or potassium salts of higher fatty acids, containing number of carbon atoms more than
12, e.g. stearic, oleic and palmitic acids. These are prepared by heating fat with aqueous sodium hydroxide
solution. This reaction is known as saponification.

e.g.
I
CHa—O—C-Hs
T
CH—0—C-Has + 3NaOH — 3C-H1:COONa
sedium sodium stearate
. - ~ hydroxide
CH-—0O—C-H;s CHLOH
() i
Glveeryl ester = CHOH
of stearae acd i
CH-OH
Cilveerol
Question61

Which among the following compounds is obtained when ethane
nitrile is acid hydrolysed?
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Options:

A. Formic acid
B. Formamide
C. Acetamide
D. Acetic acid

Answer: D

Solution:

Acetic acid is obtained when ethanenitrile is acid hydrolysed. The equation for the reaction can be written as:

CH;CN + 2H,0 ——s CH3COOH + NH,CI

Ethane nitrile Acetic acid
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