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SECTION – A

1. The major product of the following reaction is :

fuEu vfHkfØ;k dk eq[;k mRikn gS %

           CH O
|                              ||

CH  – CH  – CH  – CH  – C – Cl
                                   

3                                                 

                        

3 2 2

(i) alcoholic NH      
                                   

3

(ii) NaOH, Br      
                                   

2

(iii) NaNO , HCl     
                                   

2

(iv) H O     2

Major product     
                                   

(1) CH  – CH  – CH  – CH  – Cl
            |
           CH    

3 2 2

3

(2)  CH  – CH  – CH  – CH  – CH OH
            |
           CH    

3 2 2 2

3

(3) CH  – CH  – CH  –  CH OH
            |
           CH    

3 2 2

3

CH  – CH  – CH  –  CH OH
            |
           CH    

3 2 2

3

(4) 

                     Br                      
                      |
CH  – CH  – CH –  CH OH
            |
           CH    

3 2

3

Question ID : 86435120575
Option 1 ID : 86435168323
Option 2 ID : 86435168324
Option 3 ID : 86435168321
Option 4 ID : 86435168322

Ans. Official Answer NTA (3)
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Sol.

           CH O
|                              ||

CH  – CH  – CH  – CH  – C – Cl
                                   

3                                                 

                        

3 2 2

           CH O
|                              ||

CH  – CH  – CH  – CH  – C – NH
                                   

3                                                 

                        

3 2 2 2

alc. NH  
                                   

3 NaOH, Br                                   2

NaNO2

HCl
CH  – CH  – CH  – CH  – NH
            |
           CH    

3 2 2 2

3

CH  – CH  – CH  – CH  – OH
            |
           CH    

3 2 2

3

2. Acidic ferric chloride solution on treatment with excess of potassium ferrocyanide gives a prussian blue

coloured colloidal species. It is :

vEyh; Qsfjd DyksjkbM foy;u dh iksVSf'k;e QsjkslkbukbM ds vkf/kD; eas vfHkfØ;k djus ij ,d izwf'k;u Cyw jax dh

dksykbMh Lih'kht izkIr gksrh gS] og gS %

(1) Fe
4
[Fe(CN)

6
]

3

(2) K
4
Fe[Fe(CN)

6
]

2

(3) KFe[Fe(CN)
6
]

(4) HFe[Fe(CN)
6
]

Question ID : 86435120579
Option 1 ID : 86435168337
Option 2 ID : 86435168340
Option 3 ID : 86435168339
Option 4 ID : 86435168338

Ans. Official Answer NTA (3)

Sol. FeCl
3
 + K

4
[Fe(CN)

6
]  KFe[Fe(CN)

6
] + 3KCl

FeCl
3
 is limiting reagent. So not all potassium is displaced.

3. In the following sequence of reactions the P is :

fuEufyf[kr vfHkfØ;kvksa ds Øe esa P (eq[; mRikn) gS %

dry
                                   ether

Major product     
                                   

ethanol
                                   

[A]
                                   

P
                                   

+ Mg
                                   

C
                                   
l

(1) 

(2)  

O – CH CH
                                   

2 3
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(3) 

(4) 

CH CH
                                   

2 3

Question ID : 86435120572
Option 1 ID : 86435168312
Option 2 ID : 86435168309
Option 3 ID : 86435168310

Option 4 ID : 86435168311

Ans. Official Answer NTA (3)

Sol. Mg/ether                                   C H OH2 5

Cl                                   MgCl                                   

4. The nature of oxides V
2
O

3
 and CrO is indexed as 'X'' and 'Y'' type respectively. The correct set of X and

Y is :

(1) X = basic Y = basic

(2) X = amphoteric Y = basic

(3) X = basic Y = amphoteric

(4) X = acidic Y = acidic

vkDlkWbMksa V
2
O

3
 rFkk CrO dh izd`fr dks Øe'k% 'X'' rFkk 'Y'' lwpd ls fpfUgr fd;k x;k gSA X rFkk Y dk lgh lsV

gS %

(1) X = {kkjh; Y = {kkjh;

(2) X = mHk;/kehZ Y = {kkjh;

(3) X = {kkjh; Y = mHk;/kehZ

(4) X = vEyh; Y = vEyh;

Question ID : 86435120569
Option 1 ID : 86435168298
Option 2 ID : 86435168297
Option 3 ID : 86435168299
Option 4 ID : 86435168300

Ans. Official Answer NTA (1)

Sol. Oxide Nature

(i) V
2
O

3
Basic
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(ii) CrO Basic

5. The number of water molecules in gypsum, dead burnt plaster and plaster of Paris, respectively are :

(1) 2, 0 and 0.5

(2) 5, 0 and 0.5

(3)  0.5, 0 and 2

(4) 2, 0 and 1

ty v.kqvksa dh la[;k ftIle] e`r rkfir IykLVj rFkk IykLVj vkWQ isfjl esa Øe'k% gS %

(1) 2, 0 rFkk 0.5

(2) 5, 0 rFkk 0.5

(3)  0.5, 0 rFkk 2

(4) 2, 0 rFkk 1

Question ID : 86435120567
Option 1 ID : 86435168292
Option 2 ID : 86435168291
Option 3 ID : 86435168290
Option 4 ID : 86435168289

Ans. Official Answer NTA (1)

Sol. Gypsum = CaSO
4
·2H

2
O

Plaster of paris (POP) = CaSO
4
·
1

2
H

2
O

Dead burnt of plaster = CaSO
4

6. The structure of the starting compound P used in the reaction given below is :

fuEufyf[kr vfHkfØ;k esa iz;qDr izkjfEHd ;kSfxd P dh lajpuk gS %

1. NaOC
                                   

l
2. H O

                                   
3

+P
                                   O

OH
                                   

(1) 

O
                                   

(2) 

H
                                   

O
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(3) 

O
                                   

(4) 
O

Question ID : 86435120573
Option 1 ID : 86435168315
Option 2 ID : 86435168314
Option 3 ID : 86435168316

Option 4 ID : 86435168313

Ans. Official Answer NTA (4)

Sol.
NaOCl                                H O

                                   
3

(Haloform Reaction)                                
O O O

O
                                   

OH
                                   



7.

O
                                   

HO
                                   

CH
|

N
                                   

3

  

OH
                                   (A)

                                   

CH                                    3

O                                   
N                                   

N                                   
C                                    l

(B)
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CH CH NH
                                   

2 2 2

HO
                                   

N
H
                                   (C)

                                   

The correct statement about (A), (B), (C) and (D) is :

(1) (A), (B) and (C) are narcotic analgesics

(2) (A) and (D) are tranquillizers

(3) (B) and (C) are tranquillizers

(4) (B), (C) and (D) are tranquillizers

(A), (B), (C) rFkk (D) ds fy, lR; dFku gS %

(1) (A), (B) rFkk (C) Lokid ihM+kgkjh gSaA

(2) (A) rFkk (D) iz'kkard gSaA

(3) (B) rFkk (C) iz'kkard gSaA

(4) (B), (C) rFkk (D) iz'kkard gSaA

Question ID : 86435120577
Option 1 ID : 86435168329
Option 2 ID : 86435168331
Option 3 ID : 86435168332

Option 4 ID : 86435168330

Ans. Official Answer NTA (3)



Question Paper With Text Solution (Chemistry)
JEE Main August 2021 | 27 August  Shift-1

Page No. 8

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

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

Sol.

O
                                   

HO
                                   

CH
|

N
                                   

3

  

OH
                                   Morphine

O
                                   

H CO
                                   

3

CH
|

N
                                   

3

  

OH
                                   Heroin                                   

CH CH NH
                                   

2 2 2

HO
                                   

N
H
                                   Serotonin                                

CH                                    3

O                                   
N                                   

N                                   

Valium

Morphine & Heroin are Narcotic analgesic while Valium and Serotonin are tranquilizers.

8. Which of the following is not a correct statement for primary aliphatic amines ?

(1) Primary amines are less basic than the secondary amines.

(2) Primary amines can be prepared by the Gabriel phthalimide synthesis.

(3) The intermolecular association in primary amines is less than the intermolecular association in

secondary amines.

(4) Primary amines on treating with nitrous acid solution form corresponding alcohols except methyl

amine.

izkFkfed ,sfyQSfVd ,sehuksa ds fy, fuEufyf[kr esa ls dkSu lk dFku lR; ugha gS\

(1) f}rh;d ,sehuksa dh vis{kk izkFkfed ,sehu de {kkjh; gksrh gSaA

(2) izkFkfed ,sehuksa dks xSfcz,y FkSySekbM la'ys"k.k ls cuk ldrs gSaA

(3) f}rh; ,sehuksa ds varjkvkf.od laxq.ku dh vis{kk izkFkfed ,sehuksa esa varjkvkf.od laxq.ku de gksrk gSA

(4) esfFky ,sehu ds vrfjDr vU; izkFkfed ,sehu ls ukbVªl~ vEy dh vfHkfØ;k laxr ,YdksgkWy nsrh gSA
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Question ID : 86435120576
Option 1 ID : 86435168326
Option 2 ID : 86435168325
Option 3 ID : 86435168327

Option 4 ID : 86435168328

Ans. Official Answer NTA (3)

Sol. The intermolecular association in primary amines is more than the intermolecular association in secondary

amines due to 2-H atoms are present on nitrogen.

9. In the following sequence or reactions, the final product D is :

fuEufyf[kr vfHkfØ;kvksa ds Øe eas vfUre mRikn D gS %

CH  – C  C – H + NaNH
                                   

3 2 A
                                   

B
                                   

OH
                                   

Br
                                   

CH
                                   

3 H /Pd–C
                                   

2 C
                                   

CrO
                                   

3 D
                                   

(1) H
3
C – CH = CH – CH(OH) – CH

2
 – CH

2
 – CH

3

(2) 

(3) 

(4) CH
3
 – CH = CH – CH

2
 – CH

2
 – CH

2
 – COOH

Question ID : 86435120571
Option 1 ID : 86435168305
Option 2 ID : 86435168307
Option 3 ID : 86435168306

Option 4 ID : 86435168308

Ans. Official Answer NTA (2)
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Sol. CH  – C  C – H + NaNH
                                   

3 2 CH  – C  C   Na                                   3 
(A)

–NH
                                   

3

OH
                                   

Br
                                   

CH
                                   

3

H /Pd–C
                                   

2CrO
                                   

3



OH
                                   

OH
                                   

O
                                   

(B)

(C)(D)

10. The unit of the van der Waals gas equation parameter 'a' in 
2

2

an
P (V– nb) nRT

V

 
  

 
 is :

okUMj oky xSl lehdj.k 
2

2

an
P (V– nb) nRT

V

 
  

 
 esa iSjkehVj 'a' dh bdkbZ gS %

(1) kg ms–1

(2) dm3 mol–1

(3) kg ms–2

(4) atm dm6 mol–2

Question ID : 86435120560
Option 1 ID : 86435168264
Option 2 ID : 86435168263
Option 3 ID : 86435168261

Option 4 ID : 86435168262

Ans. Official Answer NTA (4)

Sol. The unit of ‘a’ in van der Waals gas equation is atm dm6 mol–2.

11. Match List-I with List-II :

List-I List-II

(Species) (No. of lone pairs of electrons on the central atom)

(a) XeF
2

(i) 0

(b) XeO
2
F

2
(ii) 1

(c) XeO
3
F

2
(iii) 2

(d) XeF
4

(iv) 3

Choose the most appropriate answer from the options given below :
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lwph-I dk lwph-II ls feyku dhft,A

List-I List-II

(Lih'kht) (dsUnzh; ijek.kq ij bysDVªkuksa ds ,dkdh ;qXeksa dh la[;k)

(a) XeF
2

(i) 0

(b) XeO
2
F

2
(ii) 1

(c) XeO
3
F

2
(iii) 2

(d) XeF
4

(iv) 3

Choose the most appropriate answer from the options given below :

uhps fn, fodYiksa esa ls lgh mRrj pqfu,A

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

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

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

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

Question ID : 86435120562
Option 1 ID : 86435168272
Option 2 ID : 86435168271
Option 3 ID : 86435168269

Option 4 ID : 86435168270

Ans. Official Answer NTA (4)

Sol. Species (Number of lone pairs of electrons on the central atom)
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12. The gas 'A' is having very low reactivity reaches to stratosphere. It is non-toxic and non-flammable but

dissociated by UV–radiations in stratosphere. The intermediates formed initially from the gas 'A' are :

vfr U;wu vfHkfØ;k'khy xSl 'A' lerkieaMy esa igqaprh gSA ;g vfo"kkDr rFkk vToyu'khy gS ijUrq lerkieaMy esa

mifLFkr ijkcSaxuh fofdj.kksa ls fo?kfVr gks tkrh gSA izkjaHk esa xSl 'A' ls fojfpr gksus okys e/;orhZ gSa %

(1) 

(2) 

(3)  

(4) 

Question ID : 86435120570
Option 1 ID : 86435168304
Option 2 ID : 86435168302
Option 3 ID : 86435168301

Option 4 ID : 86435168303

Ans. Official Answer NTA (1)

Sol. The gas ‘A’ is likely to be freon (CF
2
Cl

2
) which is non-reactive, non-flammable and non-toxic. Once it

reaches stratosphere, it is broken down by powerful UV-radiation to give Cl and CF
2
Cl radicals as

intermediates.
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UV
2 2 2CF Cl Cl CF Cl

 

 

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

(R).

Assertion (A) : Synthesis of ethyl phenyl ether may be achieved by Williamson synthesis.

Reason (R) : Reaction of bromobenzene with sodium ethoxide yields ethyl phenyl ether.

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

below:

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

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

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

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

uhps nks dFku fn;s x;s gSaA ,d dks vfHkdFku (A) uke fn;k gS vkSj nwljs ds dkj.k (R) fn;k gSA

vfHkdFku (A) : Synthesis of ethyl phenyl ether may be achieved by Williamson synthesis.

dkj.k (R) : czksekscsUthu dh lksfM;e ,FkkWDlkbM ls vfHkfØ;k ,fFky Qsfuy bZFkj nsrh gSA

mijksDr dFkuksa ds lanHkZ esa uhps fn, x;s fodYiksa esa ls lgh mRrj pqfu,A

(1) (A) rFkk (R) nksuksa lgh gSa vkSj (R) lgh O;k[;k gS (A) dhA

(2) (A) vlR; gS ijUrq (R) lR; gSA

(3) (A) rFkk (R) nksuksa lgh gSa vkSj (R) lgh O;k[;k ugha gS (A) dhA

(4) (A) lR; gS ijUrq (R) vlR; gSA

Question ID : 86435120574
Option 1 ID : 86435168317
Option 2 ID : 86435168320
Option 3 ID : 86435168318

Option 4 ID : 86435168319

Ans. Official Answer NTA (4)

Sol. Assertion is correct

O  Na O – CH  – CH  2 3
+ CH  – CH  – X3 2


+ NaX
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But the reason is not correct because aryl halides do not undergo nucleophilic substitution reactions.

14. Tyndall effect is more effectively shown by :

(1) Suspension

(2) Lyophobic colloid

(3) True solution

(4) Lyophilic colloid

fVUMy izHkko dks tks vf/kd izHkkoh :i ls n'kkZrk gS] og gS %

(1) fuyacu

(2) nzofojkxh dksykWbM

(3) ;FkkFkZ foy;u

(4) nzojkxh dksykWbM

Question ID : 86435120563
Option 1 ID : 86435168276
Option 2 ID : 86435168275
Option 3 ID : 86435168273

Option 4 ID : 86435168274

Ans. Official Answer NTA (2)

Sol. Tyndall effect is more effectively shown by lyophobic colloids than Lyophilic colloids. True solution

and suspension do not show Tyndall effect.

15. In which one of the following molecules strongest back donation of an electron pair from halide to

boron is expected ?

fuEufyf[kr v.kqvksa esa ls fdl ,d esa gSykbM ls cksjku dks ,d bysDVªkWu ;qXe dk izcyre i'; Mksus'ku izR;kf'kr gS \

(1) BF
3

(2) BCl
3

(3) BI
3

(4) BBr
3

Question ID : 86435120564
Option 1 ID : 86435168280
Option 2 ID : 86435168279
Option 3 ID : 86435168277

Option 4 ID : 86435168278

Ans. Official Answer NTA (1)
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Sol. Among the given boron trihalides, the extent of back donation is maximum in BF
3
 due to smaller size of

F - atom

B B B B

F F F F

F F F FF F F F



 

16. Deuterium resembles hydrogen in properties but :

(1) reacts vigorously than hydrogen

(2) emits + particles

(3) reacts slower than hydrogen

(4) reacts just as hydrogen

M~;wVhfj;e ds xq.k gkbMªkstu ls feyrs gSa] ijUrq ;g %

(1) gkbMªkstu dh vis{kk izcyrk ls vfHkfØ;k djrh gSA

(2) + d.kksa dk mRltZu djrh gSA

(3) gkbMªkstu dh vis{kk ean xfr ls vfHkfØ;k djrh gSA

(4) gkbMªkstu dh rjg gh vfHkfØ;k djrh gSA

Question ID : 86435120566
Option 1 ID : 86435168285
Option 2 ID : 86435168286
Option 3 ID : 86435168287

Option 4 ID : 86435168288

Ans. Official Answer NTA (3)

Sol. Deuterium resembles hydrogen in properties but reacts slower than hydrogen due to its higher bond

dissociation energy.

17. Which refining process is generally used in the purification of low melting metals ?

(1) Electrolysis

(2) Zone refining

(3) Chromatographic method

(4) Liquation

fuEu xyuh; /kkrqvksa ds 'kqf)dj.k esa dkSulk ifj'kks/ku izØe dke esa fy;k tkrk gS\
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(1) oS|qr vi?kVu

(2) tkWu fjQkbfuax

(3) ØksesVkWxzkfQd fof/k

(4) nzohdj.k

Question ID : 86435120565
Option 1 ID : 86435168281
Option 2 ID : 86435168283
Option 3 ID : 86435168284

Option 4 ID : 86435168282

Ans. Official Answer NTA (2)

Sol. Metals having low melting points like tin are refined by liquation.

18. Match items of  List-I with those of List-II :

List-I List-II

(Property) (Example)

(a) Diamagnetism (i) MnO

(b) Ferrimagnetism (ii) O
2

(c) Paramagnetism (iii) NaCl

(d) Antiferromagnetism (iv) Fe
3
O

4

Choose the most appropriate answer from the options given below :

lwph-I dh enksa dk feyku lwph-II ls feyku dhft,A

lwph-I lwph-II

(xq.k/keZ) (mnkgj.k)

(a) izfrpqEcdRo (i) MnO

(b) QsjhpqEcdRo (ii) O
2

(c) vuqpqEcdRo (iii) NaCl

(d) izfryksg pqEcdRo (iv) Fe
3
O

4

fuEufyf[kr fodYiksa esa ls lgh mRrj pqfu,A

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

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

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

(4) (a)–(iv), (b)–(ii), (c)–(i), (d)–(iii)
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Question ID : 86435120561
Option 1 ID : 86435168265
Option 2 ID : 86435168266
Option 3 ID : 86435168267

Option 4 ID : 86435168268

Ans. Official Answer NTA (1)

Sol. (a) Diamagnetism — (iii) NaCl

(b) Ferrimagnetism — (iv) Fe
3
O

4

(c) Paramagnetism — (ii) O
2

(d) Antiferromagnetism — (i) MnO

19. Out of following isomeric forms of uracil, which one is present is RNA ?

;wjsfly  ds fuEufyfkr leko;oh :iksa eas ls tks ,d RNA esa mifLFkr gS] og gS %

(1) 

(2) 

(3) 

O
                                   

HN
                                   

HO
                                   

N

(4) 
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Question ID : 86435120578
Option 1 ID : 86435168333
Option 2 ID : 86435168334
Option 3 ID : 86435168335

Option 4 ID : 86435168336

Ans. Official Answer NTA (1)

Sol. The isomeric form of uracil present in RNA is

20. In polythionic acid, H
2
S

x
O

6
 (x = 3 to 5) the oxidation state(s) of sulphur is/are :

(1) 0 and + 5 only

(2) + 3 and + 5 only

(3) + 6 only

(4) + 5 only

ikWfyFkk;ksfud vEy H
2
S

x
O

6
 (x = 3 ls 5) esa lYQj dh vkWDlhdj.k voLFkk¼;sa½ gS¼gSa½ %

(1) dsoy 0 rFkk + 5

(2) dsoy + 3 rFkk + 5

(3) dsoy + 6

(4) dsoy + 5

Question ID : 86435120568
Option 1 ID : 86435168295
Option 2 ID : 86435168294
Option 3 ID : 86435168296

Option 4 ID : 86435168293

Ans. Official Answer NTA (1)

Sol. H
2
S

x
O

6
  H

2
S

4
O

6
 H – O – S – S – S – S – O – H

O O

O O

(0)

(5) (5)

(0)
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SECTION : B

1. 200 mL of 0.2 M HCl is mixed with 300 mL of 0.1 M NaOH. The molar heat of neutralization of this

reactions is – 57.1 kJ. The increase in temperature in °C of the system on mixing is x × 10–2. The value

of x is___________. (Nearest integer)

[Given : Specific heat of water = 4.18 J g–1 K–1  Density of water = 1.00 g cm–3]

(Assume no volume change on mixing)

0.2 M HCl ds 200 mL dks 0.1 M NaOH ds 300 mL ds lkFk fefJr fd;k x;k gSA bl vfHkfØ;k ds fy,

mnklhuhdj.k eksyj Å"ek gS – 57.1 kJ. fefJr djus ij fudk; dk rki x × 10–2 c<+ tkrk gSA x dk eku

gS___________. (fudVre iw.kkZad esa)

[fn;k gS % ty dh fof'k"V Å"ek = 4.18 J g–1 K–1  ty dk ?kuRo = 1.00 g cm–3]

(eku yhft, % fefJr djus ij vk;ru esa dksbZ ifjorZu ugha gksrk gS)

Question ID : 86435120581

Ans. Official Answer NTA (82)

Sol. HCl + NaOH  NaCl + H
2
O

Moles 0.04 0.03 – –

0.01 – 0.03 0.03

Q, Heat released = 0.03 × 57.1 kJ = 1.713 kJ

Q = m × s × T

2 21.713 1000
T 81.96 10 82 10

500 4.18
 

    




2. 1 mol of an octahedral metal complex with formula MCl
3
.2L on reaction with excess of AgNO

3
 gives 1

mol of AgCl. The denticity of Ligand L is _____. (Integer answer)

MCl
3
.2L lw= ds v"VQydh; /kkrq ladqy ds 1 mol dh AgNO

3
 ds vkf/kD; ls vfHkfØ;k djus ij 1 mol AgCl izkIr

gksrk gSA L dh narqjrk gS _____. (fudVre iw.kkZad esa)

Question ID : 86435120587

Ans. Official Answer NTA (2)

Sol. 1 mol of octahedral complex MCl
3
2L on reaction with AgNO

3
 gives 1 mol of AgCl

 Formula of complex is [MCl
2
2L]Cl
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Since co-ordination number of M is 6, the denticity of L must be 2.

3. The reaction that occurs in a breath analyser, a device used to determine the alcohol level in a person's

blood stream is

2K
2
Cr

2
O

7
 + 8H

2
SO

4
 + 3C

2
H

6
O  2Cr(SO

4
)

3
 + 3C

2
H

4
O

2
 + 2K

2
SO

4
 + 11H

2
O

If the rate of appearance of Cr
2
(SO

4
)

3
 is 2.67 mol min–1 at a particular time, the rate of disappearance of

C
2
H

6
O at the same time is_______mol min–1. (Nearest integer)

'okl fo'ys"k.k midj.k] ftldk iz;ksx O;fDr ds jDr esa mifLFkr ,sYdksgkWy dk Lrj Kkr djus esa gksrk gS] esa gksus okyh

vfHkfØ;k gS %

2K
2
Cr

2
O

7
 + 8H

2
SO

4
 + 3C

2
H

6
O  2Cr(SO

4
)

3
 + 3C

2
H

4
O

2
 + 2K

2
SO

4
 + 11H

2
O

;fn Cr
2
(SO

4
)

3
 ds izxV gksus dh nj ,d fo'ks"k le; 2.67 mol min–1 gS] rks mlh le; C

2
H

6
O ds yqIr gksus dh nj

gS _______mol min–1. (fudVre iw.kkZad esa)

Question ID : 86435120585

Ans. Official Answer NTA (4)

Sol.  2 2 7 2 4 2 6 2 4 2 4 2 2 4 23
2K Cr O 8H SO 3C H O 2Cr SO 3C H O 2K SO 11H O     

   2 42 6 3
d Cr SOd C H O1 1

Rate
3 dt 2 dt

    

 2 4 3 1
d Cr SO

2.67 mol min
dt


   

   2 42 6 3
d Cr SOd C H O 3

dt 2 dt

   

13
2.67 4molmin

2
  

4. When 10 mL of an aqueous solution of KMnO
4
 was titrated in acidic medium, equal volume of 0.1 M

of an aqueous solution of ferrous sulphate was required for complete discharge of colour. The strength

of KMnO
4
 in gram per litre is _____×10–2. (Nearest integer)

[Atomic mass of : K = 39, Mn = 55, O = 16]

,d KMnO
4
 ds 10 mL tyh; foy;u dk vEyh; ek/;e esa vuqekiu djrs le; 0.1 M tyh; Qsjl lYQsV dk leku



Question Paper With Text Solution (Chemistry)
JEE Main August 2021 | 27 August  Shift-1

Page No. 21

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

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

vk;ru jax dh lEiw.kZ folftZr djus ds fy, vko';d gksrk gSA KMnO
4
 dh xzke izfr yhVj esa lkanzrk gS ________

× 10–2. (fudVre iw.kkZad esa)

[ijek.kq lagfr : K = 39, Mn = 55, O = 16]

Question ID : 86435120584

Ans. Official Answer NTA (316)

Sol.     2
4 4 4 22 3

FeSO MnO H Fe SO Mn H O

n 1 n 5

      

 

Equivalents of KMnO
4
 = Equivalenets of FeSO

4
 = 

30.1 1 10
10

1000
 



Moles of KMnO
4
 in 10 mL = 

310

5



 = 2 × 10–4

Moles of KMnO
4
 in 1 L = 2 × 10–4 × 100 = 0.02

Mass of KMnO
4
 in 1 L = 158 × 0.02 = 316 × 10–2 g/L.

5. In Carius method for estimation of halogens, 0.2 g of an organic compound gave 0.188 g of AgBr. The

percentage of bromine in the compound is _____. (Nearest integer)

[Atomic mass : Ag = 08, Br = 80]

gSykstuksa ds vkdyu dh dSfjvl fof/k esa ,d dkcZfud ;kSfxd ds 0.2 g ls 0.188 g AgBr izkIr gksrk gSA ;kSfxd esa

czksehu dh izfr'kr ek=k gS _____. (fudVre iw.kkZad esa)

[ijek.kq lagfr : Ag = 08, Br = 80]

Question ID : 86435120588

Ans. Official Answer NTA (40)

Sol. Mass of organic compound = 0.2 gm

Mass of AgBr = 0.188

Mass of Br = 
0.188 80

188


 = 0.08 gm

Percentage of Br in the compound = 
0.08 100

0.2


 = 40 %
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6. The number of f electrons in the ground state electronic configuration of Np (Z = 93) is ..........

(integer answer)

Np (Z = 93) ds fy, fuEure voLFkk ds bysDVªkWfud foU;kl esa f bysDVªkWuksa dh la[;k gS .......... (fudVre iw.kkZad esa)

Question ID : 86435120586

Ans. Official Answer NTA (4)

Answer by Matrix is (18).

Sol. Np = 1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p6 5s2 4d10 5p6 6s2

4f14 5d10 6p6 7s2 5f4 6d1

Total no. of 'f' electron = 14 e– + 4e– = 18

7. The kinetic energy of an electron in the second Bohr orbit of a hydrogen atom is equal to 

2

2
0

h

xma
. The

value of 10 x is ______. (a
0
 is radius of Bohr's orbit)

(Nearest integer)
[Given =  = 3.14]

gkbMªkstu ijek.kq dh f}rh; cksj d{kk esa bysDVªkWu dh xfrt ÅtkZ 
2

2
0

h

xma
 ds cjkcj gSA 10 x dk eku gS ______.

(fudVre iw.kkZad esa)
(a

0
 cksj d{kk dh f=T;k gSA)

[fn;k gS %  = 3.14]

Question ID : 86435120580

Ans. Official Answer NTA (3155)

Sol. Kinetic energy of an electron in nth orbit of Bohr atom = 
 

 

2 2 2
2

2 2

mv1 n h
mv

2 2m 2 4 mr
 



For 2nd orbit of H–atom

n = 2 and r = 4a
0

 KE = 

2 2

2 2 2
0 0

h h

8 m 4a 315.5ma


 

 x = 315.5; 10x = 3155
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8. The number of moles of CuO, that will be utilized in Dumas method for estimating nitrogen in a sample

of 57.5 g of N, N–dimethylaminopentane is ________×10–2. (Nearest integer)

N, N–MkbesfFky ,sehuks isUVsu ds ,d uewus ds 57.5 g esa] M~;wek fof/k ls ukbVªkstu dk vkdyu djus eas CuO ds eksyksa

dh la[;k tks mi;ksx eas vk;sxh] og gS ________×10–2. (fudVre iw.kkZad eas)

Question ID : 86435120589

Ans. Official Answer NTA (1125)

Sol. The chemical formula of N,N-dimethylaminopentane is C
7
H

17
N (Molar mass = 115)

Number of moles of C
7
H

17
N taken = 

57.5

115
 = 0.5

7 17 2 2 2

17 17 1 17
C H N 14 CuO 7CO H O N 14 Cu

2 2 2 2

   
         
   

For 0.5 moles of C
7
H

17
N, number of moles of CuO required = 

21 17 45
14 1125 10

2 2 4
 

    
 

9. The number of moles of NH
3
, that must be added to 2L of 0.80M AgNO

3
 in order to reduce the concen-

tration of Ag+ ions to 5.0 × 10–8 M (K
formation

 for [Ag(NH
3
)

2
]+ = 1.0 × 108) is _______ . (Nearest integer)

[Assume no volume change on adding NH
3
]

0.80M AgNO
3
  ds 2 L esa Ag+ vk;uksa dh lkUnzrk dks 5.0 × 10–8 M rd de djus ds fy,] NH

3
 ds eksyksa dh la[;k

ftldks ladfyr djuk vko';d gS] og gS _______ . (fudVre iw.kkZad esa)

([Ag(NH
3
)

2
]+ dk K

(fojpu)
 = 1.0 × 108)

[eku yhft, fd NH
3
 fefJr djus ij vk;ru esa ifjorZu ugha gksrk gS]

Question ID : 86435120583

Ans. Official Answer NTA (4)

Sol. Ag+ + 2NH
3

 Ag(NH
3
)

2
+

0.80 x
5 × 10–8 x – 1.60 0.80

 

   
3 82

f 2 28
3

Ag NH 0.80
K 10

5 10 x 1.60Ag NH





    
    

(x – 1.60)2 = 6.25 ; x = 2.5 + 1.6 = 4.1 moles
Number of moles of NH

3
 required for 2L solution = 2 × 4.1   8
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10. 1 kg of 0.75 molal aqueous solution of sucrose can be cooled up to – 4°C before freezing. The amount

of ice (in g) that will be separated out is _______ . (Nearest integer)

[Given : K
f
 (H

2
O) = 1.86 K kg mol–1]

0.75 eksyy lwØksl ds 1 kg tyh; foy;u dks teus ls igys – 4°C rd BaMk dj ldrs gSaA cQZ dh ek=k (g esa) tks

vyx gks tk,xh] og gS _______ . (fudVre iw.kkZad esa)

[fn;k gS : K
f
 (H

2
O) = 1.86 K kg mol–1]

Question ID : 86435120582

Ans. Official Answer NTA (518)

Sol. Molality of sucrose solution = 0.75 m

Mass of sucrose = 0.75 × 342 g = 256.5 g
Mass of solutions = 1256.5 g

Mass of sucrose in 1 kg solution = 
256.5 1000

1256.5


 = 204.1 g

Mass of water in 1 kg solution = 1000 – 204.1 = 795.9 g
After colling the solution to –4°C

B

B

1.86 204.1 1000
4 ; w ' 277.5g

342 w '

 
 



(w'
B
 is the mass of water left)

Mass of ice separated = 795.9 – 277.5 = 518.4   518 g


