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FINAL JEE(Advanced) EXAMINATION – 2023 

(Held On Sunday 04
th

 June, 2023) 

PAPER-1 SOLUTION  

CHEMISTRY 

SECTION-1  

 

 

1. Ans. (B,C,D) 

 Sol.   Under roasting condition, the malachite will be converted into 

  3 2 2 2CuCO .Cu(OH) 2CuO CO H O    

   3 2
(Zincite)(Calamine)

ZnCO ZnO CO  

 

 
 
  Copper pyrites is heated in a reverberatory furnace after mixing with silica. In the furnace, iron 

  oxide 'slag of' as iron silicate and copper is produced in the form of copper matte. 

  2 3
(Slag)

FeO SiO FeSiO   

    

2. Ans. (C,D) 

Sol. Formation of P 

 

CH  – CH  – CH – CH  – CN3 2 2

CH3

PhMgBr

H O3
+ C

Ph

O

PhMgBr

then H O3
+

*
Ph

Ph
OHAsymmetric

carbon
(P)   

 

 

 

®
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 Formation of Q 

 

CH  – C – Cl3+

O

anhy. AlCl3
Ph – C – CH3

O

PhMgBr

then H O3
+

Ph – C – CH3

OH

Ph

(Q)

No asymmetric carbon  
 

 Formation of R 

 

C – Cl  +  

O

1

2
(Ph – CH )2 2 Cd

O

PhMgBr

then H O3
+

Ph

OH

Ph*

asymmetric

carbon

Ph

 
         (R) 

 

 Formation of S  

 

Ph – CH  – C – H2

O

H O3
+

PhMgBr
Ph – CH  – CH 2  – Ph

OH

CrO  with dil. H SO3 2 4

Ph – CH  – C – Ph2

O

HCN

Ph – CH  – C 2  – Ph

CN

OH

H SO2 4


Ph – CH = C  – Ph

COOH

(S) No asymmetric carbon  
 

®
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3. Ans. (B) 

Sol. 

 

CH = CH2

(Styrene)

(1) B H2 6

(2) NaOH, H O , H O2 2 2

CH  – CH22

(P)

OH

SOCl2

CH  – CH  – Cl2 2

NaCN

CH  – CH  – CN2 2

H O   /3

CH  – CH  – C – OH2 2

O(R)

Conc. H SO2 4

O
(S)

CH  – C – OH2

O

(HVZ)
Cl  + 

Red P
2

CH – COOH

Cl
(Q)

CrO , H SO3 42

(O)

 

 

SECTION-2  

4. Ans. (C) 

Sol. 2 2

(Filterate)(white ppt.)

MnCl NaOH Mn(OH) NaCl   
(Q)(P)

 

 2 2 4PbO H (H SO ) 2
2 4heat

Purple

Mn(OH) MnO Pb
     

®



 

 4 

 

Cl
– 

 

2I
–

(Starch + I2) + 2Cl  
–

 blue coloration

MnO(OH) /conc. H SO /  2 2 4 D  
Cl2

  

5. Ans. (A) 

Sol. For weak acid,  = m

0




 

 
2

a

C
K

1





  Ka (1 – ) = C

2
 

  Ka 
m

0

1
 
 
 

 = C 

2

m

0

 
 
 

 

  
2

m a m
a 2

0 0

K C
K

( )

 
 

 
 

 Divide by m' '  

  a am
2

m 00

K KC

( )


 

 
 

   m
2

m 0a 0

C1 1

K ( )


 

 
 

 Plot 
m

1


 vs C m  has 

 Slope = 
2

a 0

1

K ( )
 = S 

 y-intercept = 
0

1


 = P 

 Then, 
P

S
 = 0

2
a 0

1

1

K ( )





 = a 0K   

  

 

®
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6. Ans. (B) 

Sol. At pH = 7  pure water 

 solubility = S1 = spK  

 At pH = 2 

   MX(s) + aq SPK
 M

+
(aq) + X

–
(aq) 

            s            s–x 

  X
–
(aq) + H

+
(aq) a1/K

 HX(aq) 

    s–x         10
–2                                

x  s 

 Approximation : s – x  0 [X
–
 is limiting reagent] 

   s  x 

  s(s – x) = Ksp  …… (1) 

  
2

a

s 1

K(s x) (10 )



 …… (2) 

 Multiply (1) × (2) 
2

sp

2
a

Ks

K10
   

                    
sp

a

K
s

10 K
   

 Now given : 
3

4
1

s 10

s 10




  

 

sp

a

sp

K

10 K
10

K
   

a

1
10

10 K
   

   2
aK 10   

    Ka = 10
–4

 

   pKa = 4 

  

7. Ans. (B) 

Sol. P is phenyl alkyl ether 

 Q is aromatic compound 

 R and S are the major product 

 i.e. 

®
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O – R

H–I

O – H

+ R – I

Phenyl alkyl ether (Q)

(1) NaOH

O Na
— 

(2) CO  2

+

H O + 2 (3) H O3
+

OH

COOH

(CH CO) O3 2H O3
+

O – C – CH3

COOH

O

(Aspirin)

Pain killer
Acetyl salicylic acid

(Non-narcotic analgesic)  

 Correct ans is (B) 

 Aspirin inhibits the synthesis of chemicals known as prostaglandin's. 

  

SECTION-3  

 

8. Ans. (222) 

Sol.

 

75%
3 2 2 2 3 8 4 4

(X)

(moles)

4(CH ) SiCl 4H O (CH ) Si O 8HCl

w 516g

516
n

129

4

  





  

®
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 % yield = 75 

 
75

The weight of X (in gram) 296 222g
100

    

9. Ans. (100) 

Sol. For gas : Z = 0.5, Vm = 0.4 L/mol 

  T = 800 K, P = X atm. 

  mPV
Z

RT
  

  
X(0.4)

0.5
0.08 800




 

  X = 80 

 For ideal gas, PVm = RT 

  m

RT 0.08 800
V

P 80


   = 0.8 L mol

–1
 = y 

 Then, 
x 80

y 0.8
  = 100. 

10. Ans. (5) 

Sol. For reaction A(g)   P(g) 

 log kf = fE

2.303RT


 + log Af [Arrhenius equation for forward reaction] 

 From plot when, 
1

T
 = 0.002, log kf = 9 

  9 = fE

2.303R


 (0.002) + log (Af) 

 Given : Af = 10
15

 s
–1

 

   9 = fE

2.303R


 (0.002) + 15 

  fE 6

2.303R 0.002
  = 3000 

®
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 Now, K = f b(E E )/RTf f

b b

k A
e

k A

 
  

  
15

f b
11

(E E )1 10
log K log

2.303 RT 10

 
     

 
 

 At 500 K 

  6 = f b(E E )
4

500R (2.303)

 
  

  (1000 R) (2.303) = Eb – Ef 

  (1000 R) (2.303) = Eb – 3000 (2.303 R) 

  Eb = 4000 R (2.303)    ……… (1) 

 Now bE /RT
b bk A e


  

  log kb = bE

2.303RT


 + log Ab 

 At 250 K 

  log kb = – 
4000

250
 + log (10

11
) [From equation (1)] 

  = –16 + 11 = –5 

 |log kb| = 5 

  

11. Ans. (7) 

Sol. For A  B   1 1
1 2600V 60V    ( = 5/3) 

 (Reversible adiabatic) 

  600 (V1)
2/3

 = 60 (V2)
2/3

 

 10 = 

2/3

2

1

V

V

 
 
 

 

  10 = 

2/3

2V

10

 
 
 

 

  V2 = 10(10)
3/2

 = 10
5/2

 

 Now, qnet = RT2 ln 10 = 60 R ln 10 = qAB + qBC 

  qAB = 0 

  qBC = 60 R ln 10 = 60 R ln 3

2

V

V
 [ B  C is reversible isothermal] 

  60 R ln 10 = 60 R ln 3

5/2

V

10

 
 
 

 

  log 10 = log V3 – 
5

2
 

  log V3 = 
7

2
 2 log V3 = 7 

 

 

®
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12. Ans. (8) 

Sol. At T1  K :  A(g)   P(g) 

 t = 0 6 

 t =  6 – x            x = 4 (from plot) 

  At T1  K : 
1P

4
K

2
  = 2 

 At T2  K :  A(g)   P(g) 

 t = 0 6 

 t =  6 – y            y = 2 (from plot) 

  At T2  K : 
2PK  = 

2 1

4 2
  

 Now, o
2G  = –RT2 ln 

2PK  = – RT2 ln 
1

2
 

   o
2G  = RT2 ln 2 

  o
1G  = – RT1 ln 

1PK  = – RT1 ln 2 = – 2RT2 ln 2 

 Given : o
2G  – o

1G  = RT2 ln 2 + 2RT2 ln 2 = 3RT2 ln 2 = RT2 ln x 

  x = 2
3
 = 8 

  

13. Ans. (28) 

Sol.  

 

N C

N C C N

C N
LAH (excess) then

H O2

H N – CH2 2

CH

CH  – H2 2N

CH

H N – H2 2C CH  – H2 2N

CH –3 C–Ph

O

(Aceto phenone)

(excess)
CH

CH

CH  – 2 N = C

CH3

Ph

C= N – H2C

Ph

H C3

CH  – 2 N = C

CH3

Ph

C= N – H2C

Ph

H C3 (P)  

 Total number of sp
2
 hybridised C-atom in P = 28 

 

  

®
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SECTION-4  

 

14. Ans. (D) 

Sol. (P) P2O3 + 3H2O  2H3PO3 

 (Q) P4 + 3NaOH + 3H2O  3NaH2PO2 + PH3  

 (R) PCl5 + CH3COOH CH3COCl + POCl3 + HCl 

 (S) H3PO2 + 2H2O + 4AgNO3 4Ag + 4HNO3 + H3PO4 

 

15. Ans. (D) 

Sol. 1. 
II

2
2 6

WFL

[Fe(H O) ]  

   

 2. 
II

2
2 6

WFL

[Mn(H O) ]  

   

 3. 
III

3
3 6

SFL

[Co(NH ) ]  

    

 4. 
III

4
WFL

[Fe Cl ]  

   

 5. 
II

–2
4

WFL

[Co Cl ]

 

         

  
 

 

®
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16. Ans. (B) 

Sol. P  2, Q  1, R  3, S  5 

 (P) Br
*

Aq. NaOH

S 2N

OH
*

Retention of configuration

 

 (Q) 

Br

Aq. NaOH

S 2
N

OH

Inversion of configuration

 

 (R) 

Br

* Aq. NaOH

S 1N

Mixture of enantiomers

OH

+

OH

  

 (S)  
Aq. NaOH

S 1
N

Me H BrMe Me H OHMe

+

Me H MeOH

Diastereomeric mixture

 

17. Ans. (D) 

Sol. P  3, Q  4, R  5, S  2 

(i) 
Ph – C – CH3

O

Zn–Hg/HCl
Ph – CH  – CH2 3

Acetophenone

 

(ii) 
(i) KMnO  , KOH / 4 

Toluene

CH3

(ii) SOCl2

H Pd – BaSO2 4

Toluene

C – Cl

Rosenmond reaction

O

(S)

CHO

 

(iii) 
CH – Cl3 

Anhy. AlCl3

CrO Cl2 2

CH3

AcOAc / 
(P)

CHO

Etard reaction

 

®
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 (iv) 
NaNO2 / HCl

273–278 K

Cu / HCl

N Cl2  

(Q)

Cl

Gattermann reaction

NH2

 

 (v) 
Zn /  CO / HCl

(R)

CHO

Gattermann Koch reaction

OH

AlCl3

 

®


