Hydrocarbons

Questionl

Dehydration of an organic acid X with concentrated H,SO4 at 373
K gives H,O and gas Y. The hybridisation of the carbon in Y and
nature of Y are respectively.

TG EAPCET 2025 (Online) 2nd May Evening Shift
Options:
A.

sp?, Neutral

B.

sp, Neutral
C.

sp?, Acidic
D.

sp, Acidic

Answer: B

Solution:

The reaction involved is,

HCOOH —225COT+ H,0
(Organic acid) ) (Gas Y)
X

Thus, the hybridisation of Y is sp and its nature is neutral.
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Question2

Consider the given sequence of reactions,

3 (CH,COO)2Mn Na
CoHg + 702 A — X =Y

Electrolysis of aqueous solution of Y gives gases P and () at anode.
P and (@) are respectively

TG EAPCET 2025 (Online) 2nd May Evening Shift
Options:

A.

C,Hg, CO,
CH,, CO,

CqHg, Hy
D.
CH4, CO

Answer: A

Solution:

The complete reaction is as follows,

3 (CH5COO0),Mn,A Na _
(Product X) (Product Y)

Now Kolbe's electrolysis,
Electrolysis

2CH3COO0™ ———————— CyHg +2C05 +2e

(P) (Q gas)
Ethane
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Question3

Which of the following is an example of electrophilic substitution
reaction?

TG EAPCET 2025 (Online) 2nd May Evening Shift
Options:

A.

CH3;CHO + HCN — CH3CH(OH)CN

B.

(CH3),CX + H,0 — (CH3),C — OH + HX

C.

CeHg + CH;COC1 % CgH, (COCH,) + HC

D.

BrCH,CH,Br + Zn % CH, = CH, + ZnBr,

Answer: C

Solution:

Among the given options (c) is an example of electrophilic substitution reaction.

CHg + CH3COCI =% CgH; (COCH3) + HCI

The given reaction is Friedal-Crafts acylation reaction, here the reaction of benzene with an arylhalide or acid
anhydride is the presence of Lewis acid (AICl3) yields acyl benzene. Here, the attacking reagent is as
electrophile.
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Question4

An alkene X on ozonolysis gives a mixture of simplest ketone (Y)
and 3-pentanone. The IUPAC name of the alkene X is

TG EAPCET 2025 (Online) 2nd May Evening Shift
Options:

A.

2, 3-dimethylbut-2-ene

B.

3-ethyl-4-methylpent-3-ene

C.

3-ethyl-2-methylpent-2-ene

D.

2-methyl-3-ethylpent-2-ene

Answer: C

Solution:

The complete reaction is

CH; -CH; - C{CH;) =CH - CH: - CH: - CH.

(Rt x)

ZnvH>O O

[CH: — CO - CH3]+[CH; - CH: - CO = CH» - CH;
()

The IUPAC name of X = 3-ethyl-2-methylpent-2-ene
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Questions

Ethylene on reaction with cold, dilute alkaline KMnO4 at 273 K
gives a compound ' P '. This on polymerisation with which of the
following gives dacron?

TG EAPCET 2025 (Online) 2nd May Evening Shift

Options:
A
CO,H

B

HO,C COLH
¢

COH
CO,H

D.

HO,C OH
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Answer: B

Solution:
H:C - CH, *=S3=, HOH,C - CH,;OH
e e 15y
Hap
J—
nHON-C CH.OH + oHOO0C — | ];’ OO
Tilders gl A A
S
] — 0
Lua O« /a\\ ¢
WCH2 CH2 O < |
e
L [ET T \\L v‘J/f
Question6

Consider the following sequence of reaction. In ' Z ' the number of
sp® carbons is ' o ' and sp? carbons is ' b '. Value of (a+b)is

R {-.1'1[]: . ("E[_;{L\{jr:ql

/\V/Br dry cther X T3k ~Y anhy AlCT, i
10-20 atm
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Options:

A.
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Answer: A

Solution:

The complete reaction mechanism is as follows

2CH,CH,CH,Br —N2/Brvether |~y CH,CH,CHs

Wurlz reaction {Product X

Catalytic dehydrogenation lCr203,773I{
CH, = CH — CH = CH;

1,2 Butadiene
{¥}

Anby. AICH

So, in product Z, number of sp? carbon (b) = 4, number of sp? carbon (a) = 4

So,a+b=28

Question7

For the alkyne with formula CgH;y, the number of alkynes with
acidic hydrogens is £ and number of alkynes with no acidic
hydrogens is y. £ and y are respectively

TG EAPCET 2025 (Online) 2nd May Morning Shift
Options:

A.

2,5

B.

3,4

C.

4,3
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D.
5,2

Answer: C

Solution:

Given that molecular formula is CgHjg. First of all let us calculate the degree of unsaturation for C¢Hjg.

—-H

-1
DBE:6—|—1TO:2

Here, DBE of 2 indicates the presence of one triple bond or two double bonds or one ring and one double
bond. So, for alkynes let us see the structure with one triple bond.

Now, the possible number of alkyne monomers of CgHq are
Hex-1-yne (Terminal alkyne)

Hex-2-yne (Internal alkyne)

Hex-3-yne (Internal alkyne)

3-methyl pent-1-yne (Terminal alkyne)

4-methylpent-1-yne (Terminal alkyne)

4-methylpent-2-yne (Internal alkyne)

3, 3-Dimethyl but-1-yne (Terminal alkyne)

So, terminal alkynes contain acidic hydrogen while internal alkynes contains no acidic hydrogen. Thus = and
y are 4,3 respectively.

Question8

nO Cu
(CHy),CH 2% x ",y
573 K

The number of sp* and sp? carbons in Y are respectively

TG EAPCET 2025 (Online) 2nd May Morning Shift
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Options:
A.
3,1
B.
2,2
C.
1,3
D.
4,0

Answer: C

Solution:

The complete reaction is as follows,

(CH3)5CH —2"% 5 (CH,4);COH

Product X
_%; (CH3),C = CH;

(Product Y)

Isobutene

Number of sp3 carbon = 2 (methyl group)

Number of sp? carbon = 2(double bond carbon)

Question9

Consider the following reaction sequence

KMnO, 20%H;PO, G O
X — Y

2-methylpropane — "+ A+ B.

358 K (i) Zn/H,O

What are A and B ?
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TG EAPCET 2024 (Online) 11th May Morning Shift
Options:

A.CH3CH = O,CH3;CH =0

B. (CH;3),C=0,CH; =0

C. (CH3),C = 0,CH3;CH = O

D. CH,CH = O,CH, = O

Answer: B
(3

Solution:

CH. TH,
Rl | ; . ! LE
eH, ©H CH, - THy -4 -CH. """ s B2 UH, III—"}IIT‘]!\I:E U O
Tkl s | R 71 ol T KR I (B

Gl S .

1%k

Question10

What are Y and Z respectively in the given reaction sequence?

1) BaHe Cu . tavial NaOH
X X .Y » Z

{0 Tk N.'i(?l“l.'f]‘:l. DTH K2 mnles ) (1) A

TG EAPCET 2024 (Online) 11th May Morning Shift

Options:

A' I NY
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0
C.
0 0
\/\H /\/\/H\H
D.
O
\/\OH \/KOH
Answer: B
Solution:

The complete reaction is as follows

respectively.

Questionll

The alkane which is next to methane in homologous series can be
prepared from which of the following reactions?

N
I.2CHsBr ——
Dry ether
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IL. CH,COOH -8,
Ca0O,A

1. CH,CH = CH, /"%, 1V, CH,CH,Br %

TG EAPCET 2024 (Online) 10th May Evening Shift
Options:

A.L IV only

B. 1L, III only

C. LIII only

D. 1L, IV only

Answer: A

Solution:

Next alkane to methane is ethane and it is prepared by reaction given in statement (I) and statement (IV). The
reactions are

2Na
2CH3Br —— CH3 — CH3 + 2NaBr

Z
CyH;sBr + 2[H] Hi CyHg + HBr

Question12

At high pressure and regulated supply of air, methane is heated with
catalyst ' X to give methanol and with catalyst ' Y ' to give
methanal. X and Y respectively are

TG EAPCET 2024 (Online) 10th May Evening Shift
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Options:
A.MO>03,Cu

B. Cu, Mo0503

C. V505, KMnOy
D. KMnQOy, Cry03
Answer: B

Solution:

When methane is heated with catalyst X (which is copper at 573 K ) it gives methanol on methyl alcohol.
When methane is reacted with O3 in presence of MO20O3 then methanal (formaldehyde) is formed.

The complete reaction are as follows,

9CH, +0,— " ,2CH,0H

Methane 573 K/100 atm Methanol
Mo203

Methane A Methanal
Question13
Whatis 'Y 'in the following set of reactions?

Hzo (1) 03
CsHy — > X<+——Y

Hg?" /H* (i) Zn+H,O
333 K

TG EAPCET 2024 (Online) 10th May Evening Shift
Options:

A.
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Answer: B

Solution:

The complete reaction sequence is as follows
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. M.} . £ T
( 1H_|_ e ,- - { -.H-.f.() T 10 )Y

RRTY

(HO=CH

Thus, the compound Y is )\<

Question14

Compound ' A ' on heating with sodalime gives propane. Identify
the compound ' A'.

TG EAPCET 2024 (Online) 10th May Morning Shift
Options:

A.CH; — CH, — CH,; — OH

B. CH;CH,CO;Na

C. CHgCHzCHzCOQNa

0
H
CH3—C—CHs
Soluti;::

The compound A is sodium butanoate.

When sodium salt of butanoic acid is heated with soda lime, it readily undergoes decarboxylation. The
reaction is as follows,
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CH3CHQCH2(JOONa + (NaOH + C&O) — N32C03 + CH3CH2CH3

Sodium butanoate Sodalime Propane

Question15

An alkene X (C,Hjg) exhibits geometrical isomerism. Oxidation of A
with KMnO,/H*gave Y. On heating sodium salt of Y with a
mixture of NaOH and CaO gave Z. Whatis Z ?

TG EAPCET 2024 (Online) 9th May Morning Shift
Options:

A. CH3CH;

B. CH3CH,CHj3;

C. CH;CH,CH,CHj3

D. CH4
Answer: D
Solution:
= KMnO,/H*
CH3&I{ CE{I:]CH?’ —>[Z]/ 20H;COOH
— CH,COONa - eOHFO0VA ~py
( Sodium salt of Y) (Sodalime) (2)

—Na2COs3

Note: But-2-ene (CH3CH = CH — CH3) exhibits geometrical isomerism which undergoes oxidative
cleavage of C = C with KMnO,/H"to give Y.

Question16

X and Z respectively in the following reaction sequence are

X CeHg
C3Hg — Y o Z (Major projuct)
3
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Options:
A.
B.
C.
D.
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Answer: C

Solution:

The complete reaction is as follows,
CH; — CH = CH»

HBr/ROOR, Kharasch affect
\
(X)

(CsHs)

03H7BI'06H6
(Y) AlCl;

N
\/
(2)

Thus X and Z repactively areHBr /ROOR, and(X)
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(Z)

Question17

Identify ' Z'in the following reaction sequence

MWa/Ether X Mo, 0 Anhy AICI;

773K CH,C
10-20 a1m

2C3H -,.Er

TS EAMCET 2023 (Online) 12th May Evening Shift
Options:

A.

Cl

PN

L
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CH,CI

CHs

CH;

Cl
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Answer: C

Solution:

2 molecules of bromopropane when treated with sodium ( Na ) in presence of ether to give n-hexane (X).
(X) reacts with Mo2Oj3 at high temperature 773 K and pressure 10 — 20 atm to give benzene (V) as product.
Further (V') reacts with methyl chloride in presence of anhy. AICl;3 to give methylbenzene or toluene ( Z ).

The reaction is as follows:
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Na/Ether

2{:3H?Br ¥ CgHj‘ C3H5
Bramopropane n-hexane
(X)
Mo,0; 773 K
10-20 atm
CH,
Anhy.AIC],
CH,Cl
Toluene (Z)

Benzene (Y)

Question18

KMnQ./H'

|. (CH3);C — CH, >X + CO, + H50

KMnO4/H' | |

The functional groups in X and Y are respectively.

TS EAMCET 2023 (Online) 12th May Morning Shift

Options:
A.
>:o , >=o
H
B.
::;====:C) | ():====i::()H
C.
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H>:0, >:o
_o>:0} H>:O

Answer: B

Solution:

. (CHs),C —cH, KMnOJ/H_
CH,COCH; + CO, + H,0

(x)
. CHs—CH —CH——CH,
KMNnOW/H > -1y.cooH

(Y)
Thus, the functional group in X and Y are

OH
>=o and o=<

Question19
Identify the major product B in the given sequence of reactions.
CHi— - He 5 (GHsCO)0, |
Mg A T e 5

TS EAMCET 2023 (Online) 12th May Morning Shift
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Options:

) CH3— CH— CH;
Br

) CH3; ——CH,——CH,Br

) CH3 —— CH—— CH,Br
Br

) CH3 —CH,——CHBr,

ot

H.
CH3——C=CH WCHg_CHE CH,
Propyne (A)
Propene
HBri[CeHsco}zoz

CHy— CH;—— CH,Br

(B)
I-bromopropane

The major product ( B ) will be formed as per anti-
Markownikoff's addition.
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