ALLEN® JEE Advanced Chemistry 10 Years Topicwise Questions with Solutions

ORGANIC CHEMISTRY
HYDROCARBON

1. The reaction of 4-methyloct-ene (P, 2.52 g) with HBr in the presence of (CsHsCO),0; gives two isomeric

bromides in a 9 : 1 ratio, with combined yield of 50%. Of these, the entire amount of the primary alkyl
bromide was reacted with an appropriate amount of diethylamine followed by treatment with eq. K,CO3

to given a non-ionic product S in 100% yield. The mass (in mg) of S obtained is

[Use molar mass (in g mol'l) H=1,C=12, N=14,Br=80] [JEE(Advanced) 2023]
2. The number of isomeric tetraenes (NOT containing sp-hybridized carbon atoms) that can be formed from
the following reaction sequence is . [JEE(Advanced) 2022]
1. Na, liquid NH;
AN 2. Br, (excess)
3.alc. KOH

3. The number of -CH,- (methylene) groups in the product formed from the following reaction sequence is
[JEE(Advanced) 2022]

1. 03, Zn/Hzo
2. KMnO4

3. NaOH, electolysis
4, Cry,03, 770 K, 20 atm

A\ 4

NN

4. The major product formed in the following reaction is [JEE(Advanced) 2021]
:—\_/%\_ NaNHz
NaTiq.NH, ?
A) AN B — /S \/

Question Stem for Q.5 and Q.6

For the following reaction scheme, percentage yields are given along the arrow :

ho NaNH, red hot iron
Mg,Cs—22> p Mel tube 873 K R
75% 9
4.0g) 5% 40% (x9)
ng+ IH* 0
333K 100%
NaOCl i
Ba(OH), . Na U (decolourises

heat 80% 80%  (yg) Baeyer's reagent)

x g and y g are mass of R and U, respectively.

(Use : Molar mass (in g mol_l) of H,Cand O as 1, 12 and 16, respectively)
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5. The value of X is . [JEE(Advanced) 2021]
6. The value of y is . [JEE(Advanced) 2021]
7. In the reaction given below, the total number of atoms having sp” hybridization in the major product P is
- [JEE(Advanced) 2021]
1. O3 (excess)
<:C):> then Zn/H,0
2. NH,OH (excess)
8. Which of the following reactions produce(s) propane as a major product? [JEE(Advanced) 2019]

H.C i
(A) > COONa + HO _electrolysis

H.C
(B) \/\COONa NaOH, CaO, A

© H C/\/Cl Zn, dil. HC1

Br
(D) H CJ\/BI‘ Zn

9. Total number of hydroxyl groups present in a molecule of the major product P is
[JEE(Advanced) 2019]

— i) Hy, Pd—BaSO,, quinoline P
i) dil. KMnO, (excess), 273K~

10. The major product U in the following reactions is : [JEE(Advanced) 2015]

CH,=CH-CH,H" radical initiator, O,
high pressure, heat T U

T
o”° H.C. CH,
() o ®) o H
I
O/O CH
/CH2 2 0L H

© D) )
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SOLUTIONS
1. Ans. (1791)
Sol.
H,C = CH—CHz—fH—CHz—CHz—CHZ—CHg (P)
CHs 2.52 gm
0.02 mole
HZC—CllH2—CH2—C|:H—CH2—CH2—CH2—CH3 + H3C—C|H—CHZ—CllH—CHz—CHz—CHz—CHg
CH3 Br CH3
° alkyl o 009 mole
bromide
I
H
H3C—H2C\
® (=]
HN —CHz—CHz—CHz—?H—CHz—CHz—CHz—CH3 Br
H;C-H,C
S CHs
Aq K,CO4
H;C-H,C
N-CH,—CH,—CH,—CH—CH,—CH,—CH,—CH3; + KBr + KHCO;
HyC-H,C™ |
l CH,
mol. mass =199 gm (S) 0.009 mole
=199 x 0.009 = 1791 mg
2. Ans. (2)
Br
N . .
X 1. Na, liquid NHy =~ 2.Br, (excess)
d i . Br
Br
Br
3. Alc. KOH
N
Mans
2 isomers
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3.

Sol.

Sol.

Sol.

Ans. (0)
I
/\/Wlo3—zn/H20> (/\/C\H)
KMnO,
0
Il
/\/C\OH
NaOH
Electrolysis
Ans. (B)
= — NaNH =
_\_/_\_ a Iq £ 3 _\_/_\\_/_
(B) is answer
Ans. (1.62)

Mg2Cs + 4H,0 — 2Mg(OH), + CH3C =CH

CH3C = CH —NaMe;

3CH3;—-C=C -CH3j
0.75 mole

CH;-C=CNa"
Mel

CH3—C=C-CH3(0.075mmol)
Q)

red hot

iron tube
873K

(0.075 x 0. 4) x

=0.01 mole

The value of x =162 x 0.01 =1.62 gm

Cr,03
770 K
20 atm

ALLEN®
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ALLEN®
6. Ans. (3.20 OR 3.90 TO 3.91)
Hg*"/H* |
sol.  (P) —33c 1009 CHa-C-CH; (0.01) mole
(0.1) mole  yycherov
reaction. Ba(OH),/A
HaC
C=CH~-C-CHs (o.lxﬁxl]
HsC” I 100 2
l o) 0.04 mole
C=CH-C-0OH + CHCI;
HsC” g

(l) 04 x —} 0.032mole

60+32+8 =100
The value of Y =0.032 x 100 =3.2

7. Ans.(8or12)
Sol.

<'OH HO:
0, (excess) NHZOH
then Zn/H,0

C OH HO‘>

Total 12 atoms are sp2 hybridised
8. Ans. (B, C)

Sol. CHs— CH, — CHy—CO,Na + H,O —&lectrolysis o n_hexane
CH3— CH; — CHz - COpNa —MHEE22 5 CH3 — CH, — CH3

CHg — CHz — CHp—Cl + Zn ——> CHg — CH, — CH, — ZnCl — M9y CH3CH,CH;

Br
)\/Br+ZnM)A
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9. Ans. (6.00)
N e
Sol. L 2/ d 8504 N

- I. 7
— Quinoline \C _ C/

O

I
N

@]
NI

ldil. KMnO,, (excess)
273K

CH
Ne_o”
AN
H ok S
total 6 —OH group present in a molecule of the major product.
10. Ans. (B)
Sol. CH=CH-CH, H" radical, initiater |
high pressure/heat
CH,=CH-CH, + H*—>CH3§*_ CH,
CH CH CH
CH CH, CH CH, CH CH, CH-CH,

(]H‘_’[j [j <—'—'©/CH3
(T)  (Cumene)
resonance stabilized ¢ complex

CH,
CH-CH, 0,

|
| (|3—O—O—H
CH, oxygen is inserted . GD/CH3

by radical mechanism

(Cumene hydroperoxide)




