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SECTION – A

1. The Eu2+ ion is a strong reducing agent is spite of its ground state electronic configuration (outermost):

[Atomic number of Eu = 63]

ftl fuEure voLFkk bysDVªku foU;kl ¼okáre½ ds gksrs gq, Hkh Eu2+ ,d izcy vipk;d deZd gS] og gS %

[ijek.kq Øekad % Eu = 63]

(1) 4f 7

(2) 4f 76s2

(3) 4f 6

(4) 4f 66s2

Question ID : 86435121286

Option 1 ID : 86435170445

Option 2 ID : 86435170447

Option 3 ID : 86435170446

Option 4 ID : 86435170448

Ans. Official Answer NTA (1)

Sol. Eu (Z = 63) = [
54

Xe] 4f7 6s2

Eu+2 (Z = 63) = [
54

Xe] 4f7

2. The major products A and B formed in the following reaction sequence are :

fuEufyf[kr vfHkfØ;k Øe esa fojfpr eq[; mRikn A rFkk B gSa %

A

NH2
O O

O Br , CH COOH2 3

Room Temperature
B
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(1) 

NH2

A =

COCH3

NH2

B =

COCH3

,

Br

(2) 

NH

A =

NH

B =

Br

,

O

CH3

O

CH3

(3) 

NH2

A =

NH2

B =

COCH3

,

COCH3

BrBr

(4) 

O O

CH3CH3
NH NH

B =A =

Br

,

Question ID : 86435121296

Option 1 ID : 86435170486

Option 2 ID : 86435170485

Option 3 ID : 86435170488



Question Paper With Text Solution (Chemistry)
JEE Main August 2021 | 31 August  Shift-2

Page No. 4

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixedu.in ;  Email : smd@matrixacademy.co.in

Option 4 ID : 86435170487

Ans. Official Answer NTA (2)

Sol.

NH2 O O

O Br2

CH COOH3

NH

(A)

(B)

NH2

Br

O

CH3

3. Which among the following is not a polyester ?

(1) PHBV (2) Dacron

(3) Glyptal (4) Novolac

fuEufyf[kr esa ls dkSu&lk ikWfy,LVj ugha gS\

(1) ih-,p-ch-oh- (2) MsØku

(3) fXyIVy (4) uksoksysd

Question ID : 86435121297

Option 1 ID : 86435170492

Option 2 ID : 86435170491

Option 3 ID : 86435170489

Option 4 ID : 86435170490

Ans. Official Answer NTA (4)

Sol. (1) PHBV = – O  CH  CH   C  O  CH  CH   C  2 2– – – – – – – –

CH3 CH2CH3
O

(Polyester)

O n

(2) Dacron = – C  – – C  –CH CH   2 2 – –O 

O O

(Polyester)

n
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(3) Glyptal = – O  – – – – CH CH  O C2 2 – C –

O O

(Polyester)

n

(4) Novolac = 

n

OH OH

CH2 CH2

4. Identify correct A, B and C in the reaction sequence given below :

fuEufyf[kr vfHkfØ;k Øe esa lgh A, B rFkk C dh ifgpku dhft,A

conc. HNO3

conc. H SO2 4

+


A

Cl2
B

Anhyd. AlCl3

Fe/HCl
C

(1) A =

NO2

B =

Cl

,

NO2

C =

NH2

,

Cl

(2) A =

NO2

B =

NO2

, C =

NH2

,

Cl OH

(3) A =

NO2

B =

NO2

, C =
NH2

,

Cl Cl

(4) A =

NO2

B =

NO2

, C =

Cl

,

Cl OH

Question ID : 86435121295

Option 1 ID : 86435170481

Option 2 ID : 86435170484
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Option 3 ID : 86435170482

Option 4 ID : 86435170483

Ans. Official Answer NTA (1)

Sol.
conc. HNO3

conc. H SO2 4



Cl2

NO2 NO2

NH2

Cl

Cl

(A) (B)

(C)

Anhyd. AlCl3

Fe/HCl

5. The incorrect expression among the following is :

(1) 
system

Total

G

S




= – T (at constant P)

(2) For isothermal process w
reversible

 = – nRT In 
f

i

V

V

(3) K = e– G°/RT

(4) InK = 
H T S

RT

   

fuEufyf[kr esa ls xyr O;atd gSA

(1) 
system

Total

G

S




= – T (fLFkj P  ij)

(2) lerkih; izØe w
reversible

 = – nRT In 
f

i

V

V ds fy,

(3) K = e– G°/RT

(4) InK = 
H T S

RT

   
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Question ID : 86435121280

Option 1 ID : 86435170421

Option 2 ID : 86435170422

Option 3 ID : 86435170424

Option 4 ID : 86435170423

Ans. Official Answer NTA (4)

Sol. G = G° + RT  nQ at equilibrium Q = K
eq

 and G = 0

G° = –RT  nK
eq

 and G° = H° – TTS°

H° – TS° = –RT  nK
eq

So,  nK
eq

 = – 
 H T S H T S

RT RT

        
  
 

6. Given below are two statements : one is labelled as Assertion (A) and the other is labelled as Reason

(R).

Assertion (A) : Lithium salts are hydrarted.

Reason (R) : Lithium has higher polarising power than other alkali metal group members.

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

(1) (A) is not correct but (R) is correct

(2) Both (A) and (R) are correct but (R) is NOT the correct explanation of (A).

(3) Both (A) and (R) are correct and (R) is the correct explanation of (A).

(4) (A) is correct but (R) is not correct.

uhps nks dFku fn, gSa] ,d dks vfHkdFku (A) uke fn;k gS rFkk nwljs dks dkj.k (R) fn;k gSA

vfHkdFku (A) : yhfFk;e ds lkYV tya;ksftr gksrs gSaA

dkj.k (R) : vU; {kkj /kkrq xzqi ds lnL;ksa dh vis{kk yhfFk;e dh /kzqo.k {kerk mPp gksrh gSA

mijksDr dFkuksa ds lEcU/k esa uhps fn, x;s fodYiksa esa ls lokZf/kd mfpr mÙkj pqfu,A

(1) (A) lgh ugha gS ijUrq (R) lgh gS

(2) (A) rFkk (R) nksuksa lgh gS ijUrq (R) lgh O;k[;k ugha gS (A) dh

(3) (A) rFkk (R) nksuksa lgh gSa] rFkk (R) lgh O;k[;k gS (A) dh

(4) (A) lgh gS ijUrq (R) lgh ugha gS

Question ID : 86435121284

Option 1 ID : 86435170440

Option 2 ID : 86435170438
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Option 3 ID : 86435170437

Option 4 ID : 86435170439

Ans. Official Answer NTA (2)

Sol. Li salts are hydrated Ex: LiCl.6H
2
O

Because Li has maximum positive charge density among alkali metals.

Polarization power Li+ > Na+ > K+ > Rb+ > Cs+

7. The major product of the following reaction is :

CH3

Cl NaOH

C H OH2 5

Major Product

fuEufyf[kr vfHkfØ;k dk eq[; mRikn gS %

CH3

Cl NaOH

C H OH2 5

eq[; mRikn

(1) 
CH3

OH
(2) 

CH3

HO

(3) 

CH3

(4) 
OH

CH3

Question ID : 86435121290

Option 1 ID : 86435170461

Option 2 ID : 86435170464

Option 3 ID : 86435170462

Option 4 ID : 86435170463

Ans. Official Answer NTA (4)



Question Paper With Text Solution (Chemistry)
JEE Main August 2021 | 31 August  Shift-2

Page No. 9

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixedu.in ;  Email : smd@matrixacademy.co.in

Answer by Matrix (3)

Sol.

CH3

Cl NaOH

C H OH2 5

CH3

8. For the reaction given below :

CHO

CH OH2

1.   NaOH, 

2.   H O3

+
Product

The compound which is not formed as a product in the reaction is a :

(1) Monocarboxylic acid

(2) Diol

(3) Compound with both alcohol and acid functional groups

(4) Dicarboxylic acid

uhps nh x;h vfHkfØ;k ds fy, %

CHO

CH OH2

1.   NaOH, 

2.   H O3

+
mRikn

;kSfxd ftldk vfHkfØ;k eas mRikn ds :i esa fojpu ugha gksrk gS] og gS %

(1) eksuksdkcksZfDlfyd vEy

(2) MkbvkWy

(3) nks] fØ;kRed xzqi ,sYdksgkWy rFkk ,sflM lfgr ;kSfxd

(4) MkbdkcksZfDlfyd vEy
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Question ID : 86435121293

Option 1 ID : 86435170476

Option 2 ID : 86435170473

Option 3 ID : 86435170475

Option 4 ID : 86435170474

Ans. Official Answer NTA (4)

Sol. It is an example of Cannizzaro reaction.

CHO COOH CH OH2

CH OH2 CH OH2 CH OH2

NaOH, 
+

H O3

+

9. In which one of the following sets all species show disproportionation reaction ?

fuEufyf[kr lsVksa esa ls fdl ,d esa lHkh lnL; ¼Lih'kht½ vlekuqikru vfHkfØ;k n'kkZrs gSaA

(1) MnO
4
–, ClO

2
–, Cl

2
 and Mn3+

(2) Cr
2
O

7
2–, MnO

4
–, ClO

2
– and Cl

2

(3) ClO
2

–, F
2
, MnO

4
– and Cr

2
O

7
2–

(4) ClO
4

–, MnO
4

–, ClO
2
– and F

2

Question ID : 86435121287

Option 1 ID : 86435170452

Option 2 ID : 86435170450

Option 3 ID : 86435170449

Option 4 ID : 86435170451

Ans. Official Answer NTA (1)

Answer by Matrix (Bonus) Because no option is correct.

Sol. Disproportionation reactions are a special type of redox reactions. One of the reactants in a dispropor-

tionation reaction always contains an element that can exist in at least three oxidation states. The ele-

ment of reacting species is in intermediate oxidation state and simultaneously gets oxidised and re-

duced. MnO
4
– do not shows disproportionation reaction.
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10. The structures of A and B formed in the following reaction are : [Ph = –C
6
H

5
]

fuEufyf[kr vfHkfØ;k esa mRiUu A rFkk B dh ljapkuk;sa gSaA [Ph = –C
6
H

5
]

O

O

O

+
AlCl (2 eq)3

A
Zn/Hg

HCl
B

(1) 
O

A = 

Ph

OH

B = 

Ph
,

(2) 

O

A = 

Ph

B = ,

O

OH OH
Ph

(3) 
O

A = 

Ph

B = 

Ph
,

(4) 

O

A = 

Ph

B = ,OH OH
Ph

O O

Question ID : 86435121294

Option 1 ID : 86435170479

Option 2 ID : 86435170478

Option 3 ID : 86435170480

Option 4 ID : 86435170477

Ans. Official Answer NTA (4)

Sol.
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O

O

O

+
AlCl3

O

O

O

O O

Work up

AlCl3  O

HO HO

(A) (B)

Zn/Hg

HCl

11. The deposition of X and Y on ground surfaces is referred as wet and dry depositions, respectively, X and

Y are :

(1) X = CO
2
        ,        Y = SO

2

(2) X = Ammonium salts   ,    Y = SO
2

(3) X = SO
2
        ,        Y = Ammonium salts

(4) X = Ammonium salts   ,    Y = CO
2

Hkwfe lrg ij X rFkk Y ds fu{ksi.k dks Øe'k% ue rFkk 'kq"d fu{ksi.k dgrs gSaA X rFkk Y gSaA

(1) X = CO
2

,       Y = SO
2

(2) X = veksfu;e lkYV ,       Y = SO
2

(3) X = SO
2

,       Y = veksfu;e lkYV

(4) X = veksfu;e lkYV ,       Y = CO
2

Question ID : 86435121289

Option 1 ID : 86435170458

Option 2 ID : 86435170457

Option 3 ID : 86435170459

Option 4 ID : 86435170460

Ans. Official Answer NTA (2)

Sol. Ammonium salt in rain drop result in wet deposition. Oxides of Nitrogen and sulphur settle down on

ground as dry deposition.
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12. For the following sequence of reactions, the correct products are :

1.  Br /Fe/ 2 

3.  CH OH3

Product
2.  Mg/ dry ether

vfHkfØ;kvksa ds fuEufyf[kr Øe ds fy, lgh mRikn gS %

1.  Br /Fe/ 2 

3.  CH OH3

mRikn
2.  Mg/ dry ether

(1) 

CH3

+ Mg

OH

Br

(2) 

OCH3

+ HMgBr

(3) 

Br

+ Mg

H

OCH3

(4) 

H

+ Mg

OCH3

Br

Question ID : 86435121292

Option 1 ID : 86435170471

Option 2 ID : 86435170470

Option 3 ID : 86435170472

Option 4 ID : 86435170469

Ans. Official Answer NTA (4)

Sol.

Br /Fe2 Mg/ dry ether

CH OH3

Br

MgBr



+ Mg

Br

OCH3
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13. Match List - I with List - II :

List - I List - II

(Parameter) (Unit)

(a) Cell constant (i) S cm2 mol–1

(b) Molar conductivity (ii) Dimensionless

(c) Conductivity (iii)m–1

(d) Degree of dissociation of electrolyte (iv)–1 m–1

Choose the most appropriate answer from the options given below :

fyLV - I dk fyLV - II ls feyku dhft, %

fyLV - I fyLV - II

(iSjkehVj) (bdkbZ)

(a) lsy fLFkjkad (i) S cm2 mol–1

(b) eksyj pkydrk (ii) foekghu

(c) pkydrk (iii)m–1

(d) oS|qr vi?kV~; dh fo;kstu fMxzh (iv)–1 m–1

uhps fn;s fodYiksa esa ls lgha mÙkj pqfu,A

(1) (a)-(i), (b)-(iv), (c)-(iii), (d)-(ii)

(2) (a)-(ii), (b)-(i), (c)-(iii), (d)-(iv)

(3) (a)-(iii), (b)-(i), (c)-(ii), (d)-(iv)

(4) (a)-(iii), (b)-(i), (c)-(iv), (d)-(ii)

Question ID : 86435121281

Option 1 ID : 86435170427

Option 2 ID : 86435170425

Option 3 ID : 86435170428

Option 4 ID : 86435170426

Ans. Official Answer NTA (4)

Sol. Cell constant = 
1m

A




Conductivity 1 11
k m

RA
    




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Molar Conductivity = m

k 1000

Molarity


   = cm2 mole–1

Degree of dissociation = Number of mole dissociated out of one mole

31 Aug EveningMCQ 14 Chemical Bonding-1 Inorganic Chemistry14

14. The number of S = O bonds present in sulphurous acid, peroxodisulphuric acid and pyrosulphuric acid,

respectively are :

(1) 1, 4 and 4 (2) 2, 4 and 3

(3) 2, 3 and 4 (4) 1, 4 and 3

lY¶;wjl vEy] ijvkDlksMkblY¶;wfjd vEy rFkk ikbjkslY¶;wfjd vEy esa mifLFkr S = O vkcU/kksa dh la[;k Øe'k% gS%

(1) 1, 4 rFkk 4 (2) 2, 4 rFkk 3

(3) 2, 3 rFkk 4 (4) 1, 4 rFkk 3

Question ID : 86435121285

Option 1 ID : 86435170442

Option 2 ID : 86435170441

Option 3 ID : 86435170444

Option 4 ID : 86435170443

Ans. Official Answer NTA (1)

Sol. Sulphurous acid (H
2
SO

3
)

O

HO
OH

S

Peroxodisulphuric acid (H
2
S

2
O

8
)

O O

O OO O

OH OH

S S

Pyrosulphuric acid (H
2
S

2
O

7
)
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O O

OO O

OH OH

S S

31 Aug EveningMCQ 15 p-Block Elements Inorganic Chemistry21

15. Which one of the following correctly represents the order of stability of oxides, X
2
O; (X = halogen)?

vkDlkbMksa X
2
O; (X = gSykstu) dh fLFkjrk dk lgh Øe] fuEufyf[kr esa ls dkSu&lk ,d lgh :i ls fu:fir djrk

gS\

(1) Br > I > Cl (2) Br > Cl > I

(3) Cl > I > Br (4) I > Cl > Br

Question ID : 86435121282

Option 1 ID : 86435170432

Option 2 ID : 86435170431

Option 3 ID : 86435170430

Option 4 ID : 86435170429

Ans. Official Answer NTA (4)

Sol. A combination of kinetic and thermodynamic factors lead to the generally decreasing order of stability

of oxides formed by halogens, I > Cl > Br. The higher oxide of halogen tend to be more stable than

lower one.

16. Spin only magnetic moment in BM  of [Fe(CO)
4
(C

2
O

4
)]+ is :

[Fe(CO)
4
(C

2
O

4
)]+ ds pqEcdh; vk?kw.kZ dk dsoy fLiu eku BM esa gS :

(1) 0 (2) 1

(3) 1.73 (4) 5.92

Question ID : 86435121288

Option 1 ID : 86435170456

Option 2 ID : 86435170453

Option 3 ID : 86435170454

Option 4 ID : 86435170455

Ans. Official Answer NTA (3)

Sol. [Fe(CO)
4
(C

2
O

4
)]+

oxidation state of iron in the given compound is

X + 0 – 2 = + 1
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x = +3

Fe(26) = [Ar] 4s23d6

Fe3+ = [Ar]3d5

It is a low spin complex because of four strong CO ligand. So number of unpaired electron is 1.

 n n 2  

 1 1 2 

3 1.73B.M. 

17. Which one of the following statements is incorrect ?

(1) Bond dissociation enthalpy of H
2
 is highest among diatomic gaseous molecules which contain a

single bond.

(2) Atomic hydrogen is produced when H
2
 molecules at a high temperature are irradiated with UV

radiation.

(3) Dihydrogen is produced on reacting zinc with HCl as well as NaOH
(aq)

.

(4) At around 2000 K, the dissociation of dihydrogen into its atoms is nearly 8.1%.

fuEufyf[kr dFkuksa esa ls dkSu&lk ,d xyr gS\

(1) f}ijek.kqd xSlh; v.kqvksa] ftlesa ,dy vkcU/k gS] esa H
2 
dh vkcU/k fo;kstu ,UFkSYih mPpre gSA

(2) H
2
 ds v.kqvksa dk mPp rki ij ijkcSaxuh fofdj.kksa ls fdj.ku djus ij ijekf.od gkbMªkstu mRiUu gksrh gSA

(3) ftUd ij HCl rFkk NaOH
(aq)

 nksuksa dh vyx&vyx vfHkfØ;k ls gkbgkbMªkstu mRiUu gksrk gSA

(4) 2000 K ds vkl&ikl MkbgkbMªkstu dk mlds ijek.kqvksa eas fo;kstu yxHkx 8.1% gksrk gSA

Question ID : 86435121283

Option 1 ID : 86435170433

Option 2 ID : 86435170436

Option 3 ID : 86435170435

Option 4 ID : 86435170434

Ans. Official Answer NTA (4)

Sol. The H-H bond dissociation enthalpy is the highest for a single bond between two atoms of any element.

It is because of this factor that the dissociation of dihydrogen into its atoms is only ~0.081% around

2000 K. The atomic hydrogen is produced at a high temperature in an electric arc or under ultraviolet

radiations.
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Zn + 2HCl   ZnCl
2
 + H

2

Zn + 2NaOH  Na
2
ZnO

2
 + H

2

18. Arrange the following conformational isomers of n-butane in order of their increasing potential energy:

n-C;wVsu ds fuEufyf[kr la:ih; leko;oksa dks ftlesa mudh c<+rh fLFkfrt ÅtkZ ds lgh Øe esa O;ofLFkr fd;k gS] og

gS %

CH3

HH

HH

CH3

CH3

HH

CH3 H

HH

CH3

HH

CH3H

H

H

H
H C3 CH3

H

I II III IV

(1) I < III < IV < II (2) I < IV < III < II

(3) II < IV < III < I (4) II < III < IV < I

Question ID : 86435121291

Option 1 ID : 86435170467

Option 2 ID : 86435170465

Option 3 ID : 86435170468

Option 4 ID : 86435170466

Ans. Official Answer NTA (1)

Sol. Potential Energy Diagram
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19 kJ/mol
16 kJ/mol

16 kJ/mol

P
O

T
E

N
T

IA
L

 E
N

E
R

G
Y

DIHEDRAL ANGLE

CH3

CH3

H
H

H

H

Gauche II

CH3

H

H
CH3

H

H

Anit IV

CH3

H

H
H

H

H C3

Gauche VI

H C3

H
HH
H

Eclipsed I

CH3 H

H
CH3H
H

Partially Eclipsed III

CH3
H

H
HH C3

H

Partially Eclipsed V

CH3
H C3

H
HH
H

Eclipsed VII

CH3

0° 60° 120° 180° 240° 300° 360°

3.8 kJ/mol 3.8 kJ/mol

19. Which of the following is NOT an example of fibrous protein ?

(1) Collagen

(2) Albumin

(3) Keratin

(4) Myosin

fuEufyf[kr esa ls dkSu&lk js'ksnkj izksVhu dk mnkgj.k ugha gS\

(1) dksyStu

(2) ,sYcwfeu

(3) fdjsfVu

(4) ek;ksflu

Question ID : 86435121298

Option 1 ID : 86435170496

Option 2 ID : 86435170494

Option 3 ID : 86435170493

Option 4 ID : 86435170495

Ans. Official Answer NTA (2)
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Sol. Albumin is an example of Globular proteins while collagen, keratin and myosin are common examples

of Fibrous proteins.

20. Match List - I with List - II :

List - I List - II

(Metal Ion) (Group in Qualitative analysis)

(a) Mn2+ (i) Group - III

(b) As3+ (ii) Group - IIA

(c) Cu2+ (iii)Group - IV

(d) Al3+ (iv)Group - IIB

Choose the most appropriate answer from the options given below :

fyLV - I dk fyLV - II ls feyku dhft, :

fyLV - I fyLV - II

(/kkrq vk;u) (xq.kkRed fo'ys"k.k dk xzqi)

(a) Mn2+ (i) xzqi - III

(b) As3+ (ii) xzqi - IIA

(c) Cu2+ (iii) xzqi - IV

(d) Al3+ (iv) xzqi - IIB

uhps fn, x;s fodYiksa esa ls lokZf/kd lgh mÙkj pqfu, %

(1) (a)-(i), (b)-(iv), (c)-(ii), (d)-(iii)

(2) (a)-(iii), (b)-(iv), (c)-(ii), (d)-(i)

(3) (a)-(i), (b)-(ii), (c)-(iii), (d)-(iv)

(4) (a)-(i), (b)-(ii), (c)-(iii), (d)-(iv)

Question ID : 86435121299

Option 1 ID : 86435170500

Option 2 ID : 86435170499

Option 3 ID : 86435170497

Option 4 ID : 86435170498

Ans. Official Answer NTA (2)
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Sol. Metal ion Group in qualitative analysis

Mn2+ Group-IV

As3+ Group-IIB

Cu2+ Group-IIA

Al3+ Group-III

SECTION - B

1. The empirical formula for a compound with a cubic close packed arrangement of anions and with

cations occupying all the octahedral sites in A
x
B. The value of x is _______.

,d ;kSfxd ftlesa _.kk;u ?kuh; fufoM ladqfyr O;oLFkk esa gS vkSj lHkh v"VQydh; LFky /kuk;u ls v/;kflr gS]

ds fy, ewykuqikrh lw= A
x
B gSA x dk eku gS _______A

Question ID : 86435121301

Ans. Official Answer NTA (1)

Sol. In A
x
B

Effective number of B atoms = 4 (in CCP)
Effective number of A atoms = 4 (all O.V.)
So formula of the compound = A

4
B

4
 = AB

So x = 1

2. In the electrolytic refining of blister copper, the total number of main impurities, from the following

removed as anode mud is _______.

Pb, Sb, Se, Te, Ru, Ag, Au and Pt

fCyLVj dkij ds oS|qr vi?kVuh 'kks/ku esa] fuEufyf[kr esa ls eq[; v'kqf);ksa dh dqy la[;k tks ,uksM iad ds :i esa i`Fkd

gks tkrh gS] og gS _______.

Pb, Sb, Se, Te, Ru, Ag, Au and Pt

Question ID : 86435121308

Ans. Official Answer NTA (6)

Sol. Impurities from the blister copper deposit as anode mud which contains antimony, selenium, tellurium,

silver, gold and platinum.
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3. Sodium oxide reacts with water to produce sodium hydroxide. 200 g of sodium oxide is dissolved in

500 mL of water. Neglecting  the change in volume, the concentration of the resulting NaOH solution is

______ × 10–1 M.

[Atomic mas : Na = 23.0, O = 16.0, H = 1.0]

lksfM;e vkWDlkbM ty ls vfHkfØ;k djds lksfM;e gkbMªksDlkbM mRiUu djrk gSA 200 g lksfM;e vkWDlkabM dks 500

mL ty esa ?kksyk x;k gSA vk;ru esa ifjorZu dks ux.; dj] ifj.kke Lo:i izkIr NaOH foy;u dh lkUnzrk gS

______ × 10–1 MA

[ijekf.od lagfr : Na = 23.0, O = 16.0, H = 1.0]

Question ID : 86435121300

Ans. Official Answer NTA (13)

Sol. Na
2
O + H

2
O  2NaOH

According to reaction 
200

62
 mole of Na

2
O gives 

400

62
 mole of NaOH

So molarity of NaOH solution is NaOH

ml

n 400 1000 800
1000 12.9M 13M

V 62 500 62
      

4. The pH of a solution obtained by mixing 50 mL of 1 M HCl and 30 mL of 1 M NaOH is x × 10–4. The

value of x is _______.

[log 2.5 = 0.3979]

1 M HCl ds 50 mL dks 1 M NaOH ds 30 mL ds lkFk fefJr djus ij cus foy;u dh pH, x × 10–4  gSA x dk eku

gS _______A

[log 2.5 = 0.3979]

Question ID : 86435121305

Ans. Official Answer NTA (6021)

Sol. Milli equivalents of HCl (N
a
V

a
) = 50 × 1 = 50

Milli equivalents of NaOH (N
b
V

b
) = 30 × 1 = 30

Since N
a
V

a
 > N

b
V

b

1a a b b

a b

N V N V 50 30 20
H 0.25 2.5 10

V V 80 80
  

         
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pH = –log[H+] = –log(2.5 × 10–1) = 1 – 0.3979 = 0.6021
pH ×104 = 0.6021 × 104 = 6021

5. According to molecular orbital theory, the number of unpaired electron(s) in O
2

2– is _______.

vkf.od vkfcZVy fl)kUr ds vuqlkj O
2

2– vk;u esa v;qfXer bysDVªkuksa dh la[;k gS _______A

Question ID : 86435121303

Ans. Official Answer NTA (0)

Sol. Electronic configuration of 2
2O   (according to MOT) is

2 * 2
2 * 2 2 * 2 2 *y y

x x2 * 2
z z

2p , 2p ,
1s , 1s , 2s , 2s , 2p , 2p

2p , 2p

  
      

  

Total unpaired electron in 2
2O   is zero.

6. CH
4
 is adsorbed on 1 g charcoal at 0°C following the Freundlich adsorption isotherm. 10.0 mL of CH

4

is adsorbed at 100 mm of Hg, whereas 15.0 mL is adsorbed at 200 mm of Hg. The volume of CH
4

adsorbed at 300 mm of Hg is 10x mL. The value of x is ______ × 10–2.

[Use log
10

2 = 0.3010, log
10

3 = 0.4771]

0°C ij CH
4
 dk 1 g pkjdksy ij vf/k'kks"k.k] Ýk;UMfyd vf/k'kks"k.k lerkih dk vuqlj.k djrk gSA 100 mm of Hg

ij 10.0 mL CH
4
 vf/k'kksf"kr gks tkrh gS] tcfd 200 mm Hg ij 15.0 mL vf/k'kksf"kr gksrh gSA 300 mm Hg ij

CH
4
 ds vf/k'kksf"kr vk;ru dk eku 10x mL gSA x dk eku gS ______ × 10–2A

[mi;ksx dhft, % log
10

2 = 0.3010, log
10

3 = 0.4771]

Question ID : 86435121307

Ans. Official Answer NTA (128)

Sol.
1

n
x

Kp
m


 
1

n
10

K 100
1
  .................. (1)

 
1

n
15

K 200
1
  .................. (2)

 
1

n
V

K 300
1
  .................. (3)

Divide (2) to (1) = 
1

n
15

2
10


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3 1
log log 2

2 n

 
 

 

1 0.4771 0.3010
0.585

n 0.3010


 

Divide (3) to (1) = 
1

n
V

3
10



V 1
log log 3

10 n

 
 

 

V
log 0.585 0.4771 0.2791

10

 
   

 

0.2791V
10

10


V= 10 × 100.2791 = 101.2791 = 10x

x = 1.2791 = 127.91 × 10–2  128 × 10–2

7. The value of magnetic quantum number of the outermost electron of Zn+ ion is _______.

Zn+ vk;u ds ckáre bysDVªkWu ds fy, pqEcdh; DokUVe la[;k dk eku gS _______A

Question ID : 86435121302

Ans. Official Answer NTA (0)

Sol. Zn(30) = [Ar]4s23d10

Zn+ = [Ar]4s13d10

Outermost electron is present in 4s
n = 4 l = 0 m

l
 = 0

8. The transformation occurring in Duma's method is given below

C
2
H

7
N + 

y
2x

2

 
 

 
CuO  x CO

2
 + 

y

2
H

2
O + 

z

2
N

2
 + 

y
2x

2

 
 

 
Cu

The value of y is ________.

M~;wek fof/k esa gksus okyk :ikarj.k uhps fn;k gS %

C
2
H

7
N + 

y
2x

2

 
 

 
CuO  x CO

2
 + 

y

2
H

2
O + 

z

2
N

2
 + 

y
2x

2

 
 

 
Cu

y dk eku gS ________A

Question ID : 86435121309
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Ans. Official Answer NTA (7)

Sol. The balanced chemical equation

2 7 2 2 2

15 7 1 15
C H N CuO 2CO H O N Cu

2 2 2 2
    

x 2

and 
y 15

2x
2 2

 

y 15
4

2 2
 

y 15 7
4

2 2 2
  

y = 7

9. For the reaction A  B, the rate constant k (in s–1) is given by

log
10

 k = 20.35 – 
3(2.47 10 )

T



The energy of activation in kJ mol–1 is _______.

[Given : R = 8.314 J K–1 mol–1]

vfHkfØ;k A  B ds fy, osx fLFkjkad k (s–1 esa) dks

log
10

 k = 20.35 – 
3(2.47 10 )

T



lfØ;.k ÅtkZ kJ mol–1 esa gS _______A

[fn;k gS : R = 8.314 J K–1 mol–1]

Question ID : 86435121306

Ans. Official Answer NTA (47)

Sol.
 3

10

2.47 10
log K 20.35

T


  ..... (i)

aE
log K log A

2.303RT
  ..... (ii)

Comparing (i) and (ii),

3
aE 2.47 10

2.303RT T



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E
a
 = 2.47 × 103 × 2.303 × 8.314

= 47293.44 J mol–1

= 47.29344 kJ mol–1

10. 1.22 g of an organic acid is separately dissolved in 100 g of benzene (K
b
 = 2.6 K kg mol–1) and 100 g of

acetone (K
b
 = 1.7 K kg mol–1). The acid is known to dimerize in benzene but remain as a monomer in

acetone. The boiling point of the solution in acetone increases by 0.17°C. The increase in boiling point

of solution in benzene in °C is x × 10–2. The value of x is ______.

[Atomic mass : C = 12.0, H = 1.0, O = 16.0]

,d dkcZfud vEy ds 1.22 g dks 100 g csUthu (K
b
 = 2.6 K kg mol–1) rFkk 100 g ,slhVksu (K

b
 = 1.7 K kg mol–1).

esa vyx&vyx ?kksyk x;k gSA vEy dk csUthu esa f}r;u Kkr gS] ijUrq ,slhVksu esa ;g ,dyd jgrk gSA ,slhVksu esa

cus foy;u dk DoFkukad 0.17°C c<+ tkrk gSA csUthu esa cus foy;u ds DoFkukad esa c<+r] °C esa]  x × 10–2 gSA x dk

eku gS ______A

[ijekf.od lagfr : C = 12.0, H = 1.0, O = 16.0]

Question ID : 86435121304

Ans. Official Answer NTA (13)

Sol. K
b
 (benzene) = 2.6 K kg mol–1

K
b
 (acetone) = 1.7 K kg mol–1

In acetone

1 1.7 1.22 1000
0.17

M 100

  




M = 122 g/mol
In benzene

b

1 1.22
T 2.6 10

2 122
    

        = 0.13 °C
        = 13 × 10–2 °C


