
JEE Main August 2021

Question Paper With Text Solution

27 August. | Shift-2

MATRIX

CHEMISTRY

JEE Main & Advanced | XI-XII Foundation| VI-X Pre-Foundation

Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911
Website : www.matrixedu.in ;  Email : smd@matrixacademy.co.in



Question Paper With Text Solution (Chemistry)
JEE Main August 2021 | 27 August  Shift-2

Page No. 2

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

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

JEE MAIN AUGUST 2021 | 27TH AUGUST SHIFT-2

SECTION – A

1. Potassium permanganate on heating at 513 K gives a product which is :

(1) Paramagnetic and green (2) Paramagnetic and colourless

(3) Diamagnetic and colourless (4) Diamagnetic and green

513 K ij xeZ djus ij iksVSf'k;e ijeSaxusV tks mRikn nsrk gS] og %

(1) vuqpqEcdh; rFkk gjs jax dk gksrk gSA (2) vuqpqEcdh; rFkk jaxghu gksrk gSA

(3) izfrpqEcdh; rFkk jaxghu gksrk gSA (4) izfrpqEcdh; rFkk gjs jax gksrk gSA

Question ID : 86435120656

Option 1 ID : 86435168557

Option 2 ID : 86435168555

Option 3 ID : 86435168556

Option 4 ID : 86435168558

Ans. Official Answer NTA (1)

Sol.  

   

6 4

4 2 4 2 22KMnO K Mn O Mn O s O

Purple Green

Diamagnetic Paramagnetic

 

  

2. Hydrolysis of sucrose give :

(1) -D-(–)-Glucose and -D-(+)-Fructose

(2) -D-(+)-Glucose and -D-(–)-Fructose

(3) -D-(+)-Glucose and -D-(–)-Fructose

(4) -D-(–)-Glucose and -D-(–)-Fructose

lwØksl dk ty vi?kVu nsrk gS %

(1) -D-(–)-Xywdksl rFkk -D-(+)-ÝDVkst

(2) -D-(+)-Xywdksl rFkk -D-(–)-ÝDVkst

(3) -D-(+)-Xywdksl rFkk -D-(–)-ÝDVkst

(4) -D-(–)-Xywdksl rFkk -D-(–)-ÝDVkst
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Question ID : 86435120668

Option 1 ID : 86435168606

Option 2 ID : 86435168604

Option 3 ID : 86435168605

Option 4 ID : 86435168603

Ans. Official Answer NTA (2)

Sol. Sucrose is a disaccharide of -Glucose and -Fructose. So on hydrolysis we obtain -Glucose and

-Fructose.

3. The major product (A) formed in the reaction given below is :

CH  – CH  – CH – CH  – Br3 2 2

+CH O3

 CH OH3

(Major Product)
A

uhps nh x;h vfHkfØ;k esa fojfpr eq[; mRikn (A) gS %

CH  – CH  – CH – CH  – Br3 2 2

+CH O3

 CH OH3

( )eq[; mRikn
A

(1) CH  – CH  – C = CH3 2 2

(2) CH  – CH  – C = CH  – OH3 2 2
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(3) CH  – CH  – C = CH3 2 2

OCH3

(4) CH  – CH  – C = CH – OCH3 2 3

Question ID : 86435120662

Option 1 ID : 86435168580

Option 2 ID : 86435168582

Option 3 ID : 86435168581

Option 4 ID : 86435168579

Ans. Official Answer NTA (1)

Sol. CH  – CH  – CH – CH  – Br3 2 2 +CH O3

 CH OH3  CH  – CH  – C = CH3 2 2

Major product

4. The major product of the following reaction, if it occurs by S
N
2 mechanism is :

;fn fuEufyf[kr vfHkfØ;k S
N
2 fØ;kfof/k ls gksrh gS] rks bldk eq[; mRikn gS %

OH

+ Br— K CO2 3

acetone
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(1)  
O

O

(2) 

O

(3) 

O

(4) O

Question ID : 86435120660

Option 1 ID : 86435168571

Option 2 ID : 86435168573

Option 3 ID : 86435168572

Option 4 ID : 86435168574

Ans. Official Answer NTA (3)

Sol.

OH O O

K CO2 3

S 2N

Br

(Attack is on least
hindered position)
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5. Which one of the following reactions will not yield propionic acid?

fuEufyf[kr esa ls dkSu lh ,d vfHkfØ;k izksisukbd vEy ugha nsxh\

(1) CH
3
CH

2
CH

2
Br + Mg, CO

2
 dry ether/H

3
O+

(2) CH
3
CH

2
CCl

3
 + OH– /H

3
O+

(3) CH
3
CH

2
CH

3
 + KMnO

4
(Heat), OH– / H

3
O+

(4) CH
3
CH

2
COCH

3
 + OI– / H

3
O+

Question ID : 86435120661

Option 1 ID : 86435168578

Option 2 ID : 86435168576

Option 3 ID : 86435168575

Option 4 ID : 86435168577

Ans. Official Answer NTA (1)

Sol. CH
3
CH

2
CH

2
Br Mg  CH

3
CH

2
CH

2
MgBr 2 3CO /H O

  CH
3
CH

2
CH

2
COOH

                       Butanoic acid

6. Given below are two statements :

Statement I : Ethyl pent-4-yn-oate on reaction with CH
3
MgBr gives a 3°-alcohol.

Statement II : In this reaction one mole of ethyl pent-4-yn-oate utilizes two moles of

CH
3
MgBr.

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

(1) Statement I is true but Statement II is false

(2) Both statement I and Statement II are true

(3) Statement I is false but statement II is true

(4) Both Statement I and Statement II are false

uhps nks dFku fn, x;s gSa %

dFku I : ,fFky isUV-4-vkbu-vks,V ls CH
3
MgBr dh vfHkfØ;k 3° ,YdksgkWy nsrh gSaA

dFku II : bl vfHkfØ;k esa ,fFky isUV-4-vkbu-vks,V dk 1 eksy  CH
3
MgBr ds nks eksy mi;ksx dj ysrk gSA

mijksDr dFkuksa ds lanHkZ eas uhps fn, fodYiksa esa ls lgh mÙkj pqfu,A

(1) dFku I lR; gS ijUrq dFku II vlR; gSA

(2) dFku I rFkk dFku II, nksuksa lR; gSaA

(3) dFku I vlR; gS ijUrq dFku II lR; gSA

(4) dFku I rFkk dFku II, nksuksa vlR; gSaA
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Question ID : 86435120664

Option 1 ID : 86435168589

Option 2 ID : 86435168587

Option 3 ID : 86435168590

Option 4 ID : 86435168588

Ans. Official Answer NTA (1)

Sol. H   C – C – C – C – OEt                             C

O
                                   

 utilizes 3 moles of CH
3
MgBr. One mole for acidic H of alkyne & 2 moles

for ester group.

7. Which one of the following tests used for the identification of functional groups in organic compounds

does not use copper reagent?

(1) Seliwanoff's test (2) Barfoed's test

(3) Benedict's test (4) Biuret test for peptide bond

dkcZfud ;kSfxdksa ds fØ;kRed lewgksa dh igpku ds fy, fd;s tkus okys fuEufyf[kr ijh{k.kksa esa ls dkSu lk ,d dkWij

vfHkdeZd dk mi;ksx ugha djrk gSa\

(1) lsfyokukWQ ijh{k.k (2) ckQkssZM ijh{k.k

(3) csusfMDV ijh{k.k (4) isIVkbM vkcU/k ds fy, ckb;qjsV ijh{k.k

Question ID : 86435120659

Option 1 ID : 86435168569

Option 2 ID : 86435168568

Option 3 ID : 86435168570

Option 4 ID : 86435168567

Ans. Official Answer NTA (1)

Sol. Seliwanoff Test : This test used to detect the presence of Ketohexose, not for aldohexose.

Reagent : Resorcinol + conc. HCl.

Barfoed Test : It is used to detect Monosaccharide by Reduction of Cu(II) into Copper (I).

Fehling Solution : It is used to detect aldehyde than Ketone by reduction Cu(II) into Cu(I).

Biurate Test : Used to detect presence of peptide bond. Protein by reduction of Cu(II) into Cu(I).
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8. Which one of the following is the major product of the given reaction ?

NC

CH3

CH3

O (i)  2CH MgBr3

(ii)  H O2

(ii)  H SO , heat2 4

Major Product

fuEufyf[kr esa ls dkSu lk ,d nh x;h vfHkfØ;k dk eq[; mRikn gS\

NC

CH3

CH3

O (i)  2CH MgBr3

(ii)  H O2

(ii)  H SO , heat2 4

eq[; mRikn

(1)  NC

CH3

CH3

CH3

(2) 

O CH3

CH3

CH3

CH3

(3) 

O CH3

CH3

CH3

CH3
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(4) NC

CH3

CH3

CH3

Question ID : 86435120663

Option 1 ID : 86435168583

Option 2 ID : 86435168584

Option 3 ID : 86435168586

Option 4 ID : 86435168585

Ans. Official Answer NTA (3)

Sol.
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9. Match List - I with List - II

List - I List - II

(Name of ore/mineral) (Chemical formula)

(a) Calamine (i) ZnS

(b) Malachite (ii) FeCO
3

(c) Siderite (iii) ZnCO
3

(d) Sphalerite (iv) CuCO
3
·Cu(OH)

2

Choose the most appropriate answer from the options given below :

fyLV - I dk fyLV - II

fyLV - I fyLV - II

(v;Ld@[kfut dk uke) (jklk;fud lw=)

(a) dSykekbu (i) ZnS

(b) esykdkbV (ii) FeCO
3

(c) flMsjkbV (iii) ZnCO
3

(d) LQsysjkbV (iv) CuCO
3
·Cu(OH)

2

uhps fn;s x;s fodYiksa esa ls lgh mÙkj pqfu,A

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

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

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

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

Question ID : 86435120652

Option 1 ID : 86435168542

Option 2 ID : 86435168539

Option 3 ID : 86435168541

Option 4 ID : 86435168540

Ans. Official Answer NTA (4)

Sol. (i) Calamine : ZnCO
3

(ii) Siderite : FeCO
3

(iii) Malechite : CuCO
3
.Cu(OH)

2

(iv) Sphalerite : ZnS
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10. Choose the correct statement from the following :

(1) Among the alkali metal halides, LiF is least soluble in water.

(2) The low solubility of CsI in water is due to its high lattice enthalpy.

(3) The standard enthalpy of formation for alkali metal bromides becomes less negative on descending

the group.

(4) LiF has least negative standard enthalpy of formation among alkali metal fluorides.

fuEufyf[kr esa ls lgh dFku dks pqfu;s %

(1) {kkj /kkrqkvksa ds gSykbMksa esa ls LiF dh ty esa foys;rk U;wure gSA

(2) ty esa CsI dh de foys;rk bldh mPp tkyd ,UFkSYih ds dkj.k gSA

(3) {kkj /kkrqvksa ds czksekbMksa dh ekud fojpu ,UFkSYih xzqi eas uhps tkus ij de _.kkRed gks tkrh gSA

(4) {kkj /kkrqvksa ds ¶ywvksjkbMksa esa LiF dh ekud fojpu ,UFkSYih lcls U;wu _.kkRed gSA

Question ID : 86435120654

Option 1 ID : 86435168547

Option 2 ID : 86435168549

Option 3 ID : 86435168550

Option 4 ID : 86435168548

Ans. Official Answer NTA (1)

Sol. 1. Standard enthalpy of formation for alkali metal bromides becomes more negative on desending down

the group.

2. In case of CsI, lattice energy is less, but Cs+ is having less hydration enthalpy due to which it is less

soluble in water.

3. For alkali metal fluorides, the solubility in water increases from lithium to caesium. LiF is least

soluble in water.

4. Standard enthalpy of formation for LiF is most negative among alkali metal fluorides.

 11. The correct order of ionic radii for the ions, P3–, S2–, Ca2+, K+, Cl– is :

vk;uksa P3–, S2–, Ca2+, K+, Cl– ds fy, vk;fud f=T;ksa dk lgh Øe gS %

(1) K+ > Ca2+ > P3– > S2– > Cl– (2) P3– > S2– > Cl– > K+– > Ca2+

(3) P3 > S2– > Cl– > Ca2+ > K+ (4) Cl– > S2– > P3– > Ca2+ > K+

Question ID : 86435120651

Option 1 ID : 86435168535
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Option 2 ID : 86435168536

Option 3 ID : 86435168537

Option 4 ID : 86435168538

Ans. Official Answer NTA (2)

Sol. P3– S2– Cl– K+ Ca2+

Z 15 16 17 19 20

No. of e– 18 18 18 18 18

For isoelectronic species greater is Z smaller is radius. So correct order

P3– > S2– > Cl– > K+ > Ca2+

12. Lyophilic sols are more stable than lyophobic sols because,

(1) The colloidal particles are solvated.

(2) The colloidal particles have no charge.

(3) The colloidal particles have positive charge.

(4) There is a strong electrostatic repulsion between the negatively charged colloidal particles.

nzofojkxh lkWyksa dh vis{kk nzojkxh lkWy vf/kd fLFkj gksrs gSa] D;ksa fd %

(1) dksykbMh d.k foyk;d;ksftr gksrs gSaA

(2) dksykbMh d.kksa ij dksbZ vkos'k ugha gksrk gSA

(3) dksykbMh d.kksa ij /kukRed vkos'k gksrk gSA

(4) ++_.kkRed vkosf'kr dksykbMh d.kksa ds e/; izcy fLFkj oS|qr izfrd"kZ.k gksrk gSA

Question ID : 86435120650

Option 1 ID : 86435168533

Option 2 ID : 86435168532

Option 3 ID : 86435168531

Option 4 ID : 86435168534

Ans. Official Answer NTA (1)

Sol. There is strong interaction between disperse phase and dispersion medium.

i.e. In the lyophilic colloids, the colloidal particles are extensively solvated and they have charge also.
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13. The compound/s which will show significant intermolecular H-bonding is/are :

NO2

OH N

HO

H
CH3

O
OH

(a) (b) (c)

(1) (a), (b) and (c) (2) (b) only

(3) (a) and (b) only (4) (c) only

og@os ;kSfxd tks lkFkZd varjkv.kqd H-vkcU/k n'kkZrk gS@n'kkZrs gSaA

NO2

OH N

HO

H
CH3

O
OH

(a) (b) (c)

(1) (a), (b) rFkk (c) (2) dsoy (b)

(3) dsoy (a) rFkk (b) (4) dsoy (c)

Question ID : 86435120665

Option 1 ID : 86435168591

Option 2 ID : 86435168593

Option 3 ID : 86435168592

Option 4 ID : 86435168594

Ans. Official Answer NTA (2)

S. (a) Shows intra molecular H-bonding.

(b) Shows significant intermolecular H-bonding.

(c) It do not show intermolecular H-bonding due to steric hindrance
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14. The oxide that gives H
2
O

2
 most readily on treatment with H

2
O is :

vkDlkWbM tks H
2
O ls vfHkfØ;k djds vfr'kh?kz H

2
O

2
 nsrk gS] og gS %

(1) BaO
2
 ·8H

2
O (2) Na

2
O

2

(3) PbO
2

(4) SnO
2

S. 1. PbO
2
 + 2H

2
O  Pb(OH)

4

2. Na
2
O

2
 + 2H

2
O  2NaOH + H

2
O

2

this reaction is possible at room temperature

3. SnO
2
 + 2H

2
O  Sn(OH)

4

4. Acidified BaO
2
.8H

2
O gives H

2
O

2
 after evaporation.

Question ID : 86435120653

Option 1 ID : 86435168544

Option 2 ID : 86435168545

Option 3 ID : 86435168543

Option 4 ID : 86435168546

Ans. Official Answer NTA (2)

15. The correct structures of A and B formed in the following reactions are :

OH

NO2

H /Pd2

C H OH2 5

A
1.0 eq.

O O

O

(Major Product)
B

fuEufyf[kr vfHkfØ;kvksa esa fojfpr A rFkk B dh lgh lajpukvksa gSa %
OH

NO2

H /Pd2

C H OH2 5

A
1.0 eq.

O O

O

( )eq[; mRikn
B



Question Paper With Text Solution (Chemistry)
JEE Main August 2021 | 27 August  Shift-2

Page No. 15

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

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

(1) 

OH

NH2

A :

OH

NH

B :,

CH3

O

(2) 

OH

NH2

A :

O

NH2

B :,

CH3

O

(3) 

OH

NH2

A :

OH

NH2

B :,
CH3

O
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(4) 

O

NH2

A :

O

NH

B :,

CH3

O

CH3

O

CH3

O

Question ID : 86435120666

Option 1 ID : 86435168597

Option 2 ID : 86435168598

Option 3 ID : 86435168595

Option 4 ID : 86435168596

Ans. Official Answer NTA (1)

Sol.

O O

O

OH OH OH

NO2 NH2 NH2 – C – CH3

H /Pd2 CH – C – OC – CH3 3

C H OH2 5

16. The addition of dilute NaOH to Cr3+ salt solution will give :

(1) Precipitate of Cr(OH)
3

(2) A solution of [Cr(OH)
4
]–

(3) Precipitate of Cr
2
O

3
(H

2
O)

n

(4) Precipitate of [Cr(OH)
6
]3–

Cr3+ ds lkYV ds foy;u esa ruq NaOH dk ladyu nsxkA

(1) Cr(OH)
3
 dk vo{ksi

(2) [Cr(OH)
4
]– dk foy;u
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(3) Cr
2
O

3
(H

2
O)

n 
dk vo{ksi

(4) [Cr(OH)
6
]3– dk vo{ksi

Question ID : 86435120669

Option 1 ID : 86435168608

Option 2 ID : 86435168607

Option 3 ID : 86435168609

Option 4 ID : 86435168610

Ans. Official Answer NTA (3)

Sol.  3
2 3 2 ndil.

precipitate

Cr NaOH Cr O . H O  

17. Which one of the following is used to remove most of plutonium from spent nuclear fuel?

fuEufyf[kr esa ls dkSu lk ,d HkqDr'ks"k U;wfDy;j bZa/ku ls IywVksfu;e dks lokZf/kd i`Fkd djus ds fy, mi;ksx fd;k

tkrk gS\

(1) I
2
O

5
(2) O

2
F

2

(3) ClF
3

(4) BrO
3

Question ID : 86435120657

Option 1 ID : 86435168559

Option 2 ID : 86435168562

Option 3 ID : 86435168561

Option 4 ID : 86435168560

Ans. Official Answer NTA (2)

Sol. O
2
F

2
 oxidises plutonium to PuF

6
 and the reaction is used in removing plutonium as PuF

6
 from spent

nuclear fuel.

18. In stratosphere most of the ozone formation is assisted by :

(1) Visible radiations (2) Cosmic rays

(3) -rays (4) Ultraviolet radiation

lerkieaMy eas vkstksu ds vf/kdrj fojpu esa lgk;d gksrh gS %

(1) n`'; fofdj.k (2) dkWfLed fdj.ksa

(3) -fdj.ksa (4) ijkcSaxuh fofdj.k

Question ID : 86435120658

Option 1 ID : 86435168564



Question Paper With Text Solution (Chemistry)
JEE Main August 2021 | 27 August  Shift-2

Page No. 18

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

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

Option 2 ID : 86435168566

Option 3 ID : 86435168563

Option 4 ID : 86435168565

Ans. Official Answer NTA (4)

Sol. Ozone in the stratosphere is a product of UV radiations acting on dioxygen (O
2
) molecules.

     
 

UV
2

free oxygenatoms

O g O g O g 

     UV

2 3O g O g O g 

19. Which one of the following chemicals is responsible for the production of HCl in the stomach leading

to irritation and pain ?

fuEufyf[kr jlk;uksa esa ls dkSu lk ,d isV esa HCl ds mRiknu ds fy, mÙkjnk;h gS] tks {kksHk rFkk nnZ mRiUu djrk

gS\

(1) 
HN

N

NH2

(2) NH

SO2

CO

(3) 

N
H

HO

NH2

(4) 

NNH2

H

Question ID : 86435120667

Option 1 ID : 86435168599

Option 2 ID : 86435168602

Option 3 ID : 86435168601

Option 4 ID : 86435168600
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Ans. Official Answer NTA (1)

Sol. Histamine stimulates the secretion of pepsin and hydrochloric acid in the stomach.

Structure of histamine is :

HN

N

NH2

20. Which one of the following is formed (mainly) when red phosphorus is heated in a sealed tube at 803

K?

(1) Yellow phosphorus (2) -Black phosphorus

(3) -Black phosphorus (4) White phosphorus

yky QkWLQksjl dks tc ,d lhy dh gq;h ufydk esa 803 K ij xeZ djrs gSa] rks fuEu esa ls dkSu lk ,d eq[; :i ls

fojfpr gksrk gS\

(1) ihyk QkWLQksjl (2) -dkyk QkWLQksjl

(3) -dkyk QkWLQksjl (4) 'osr QkWLQksjl

Question ID : 86435120655

Option 1 ID : 86435168554

Option 2 ID : 86435168551

Option 3 ID : 86435168552

Option 4 ID : 86435168553

Ans. Official Answer NTA (3)

Sol. Black phosphorus has two forms : -black and -black.

-black phosphorus is formed when red phosphorus is heated in a sealed tube at 803 K.

SECTION - B

1. The first order rate constant for the decomposition of CaCO
3
 at 700 K is 6.36 × 10–3 s–1 and activation

energy is 209 KJ mol–1. Its rate constant (in s–1) at 600 K is x × 10–6. The value of x is ______.

(Nearest interger)

[Give R = 8.31 J K–1 mol–1 ; log 6.36 × 10–3 = –2.19, 10–4.79 = 1.62 × 10–5]

700 K ij CaCO
3
 ds izFke dksfV ds vi?kVu ds fy, osx fLFkjkad 6.36 × 10–3 s–1 gS] rFkk lfØ;.k ÅtkZ 209 KJ mol–

1 gSA 600 K ij bldk osx fLFkjkad (s–1 esa) x × 10–6 gSA x dk eku gS ______. (fudVre iw.kkZad esa)
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[fn;k gS % R = 8.31 J K–1 mol–1 ; log 6.36 × 10–3 = –2.19, 10–4.79 = 1.62 × 10–5]

Question ID : 86435120678

Ans. Official Answer NTA (16)

Sol. k
1
 = 6.36 × 10–3 s–1 T

1
 = 700 k

E
a
 = 209 kJ/mol

k
2
 = x × 10–6 s–1 T

2
 = 600 k

a2

1 1 2

Ek 1 1
ln

k R T T

 
  

 

6 3

3

x 10 209 10 1 1
log

6.36 10 8.31 2.303 700 600





    
    

    

log(x × 10–6) = –4.79
x × 10–6 = 1.62 × 10–5

x = 16.2 16  (Nearest integer)

2. 40 g of glucose (Molar mass = 180) is mixed with 200 mL of water. The freezing point of solution is

______ K. (Nearest integer)

[Give : K
f
 = 1.86 K kg mol–1 ; Density of water = 1.00 g cm–3 ; Freezing point of water = 273.15 K]

40 g Xywdksl (eksyj lagfr = 180) dks 200 mL ty ls fefJr fd;k gSA foy;u dk fgekad gS ______ KA

(fudVre iw.kkZad esa)

[fn;k gS : K
f
 = 1.86 K kg mol–1 ; ty dk ?kuRo = 1.00 g cm–3 ; ty dk fgekad = 273.15 K]

Question ID : 86435120675

Ans. Official Answer NTA (271)

Sol. Moles of glucose = 
40

180

T
f
 = iK

f
m (i = 1 for glucose)

= 1 × 1.86 × 
40 1000

180 200




 (Mass of water = 200 g as d = 1 g/mL)

= 2.06

 Freezing point = T
f
 – T

f

   = 273.15 – 2.06
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   = 271.09

   271

3. The number of species having non-pyramidal shape among the following is ______ .

fuEufyf[kr esa ls vfijSfeMh vk—fr dh Lih'kht dh la[;k gS ______A

(a) SO
3

(b) NO
3
–

(c) PCl
3

(d) CO
3

2–

Question ID : 86435120673

Ans. Official Answer NTA (3)

Sol.

Trigonal 
planar

Trigonal 
planar

Pyramidal Trigonal 
planar

S N CP

Cl

O O O

O O OClO O OCl



4. Two flasks I and II shown below are connected by a valve of negligible volume.

2.8 g N
  300 K
    1 L

2 0.2 g N
   60 K
    2 L

2

I II

When the valve is opened, the final pressure of the system is bar is x × 10–2. The value of x is _____.

(Integer answer)
[Assume - Ideal gas; 1 bar = 105 Pa; Molar mass of N

2
 = 28.0 g mol–1; R = 8.31 J mol–1 K–1]

¶ykLd I rFkk II ,d ux.; vk;ru ds okYo ls tqM+s gSa %
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2.8 g N
  300 K
    1 L

2 0.2 g N
   60 K
    2 L

2

I II

okYo dks [kksy nsus ij fudk; eas vafre nkc (bar esa) x × 10–2 gks tkrk gSA x dk eku gS ______. (fudVre iw.kkZad esas)

[eku yhft, xSl vkn'kZ gS : 1 bar = 105 Pa; eksyj lagfr N
2
 = 28.0 g mol–1; R = 8.31 J mol–1 K–1]

Question ID : 86435120671

Ans. Official Answer NTA (84)

Sol. Number of moles of flask I = 
2.8

28
 = 0.1

Number of moles of flask II = 
0.2 1

28 140


0.1(300 – T) = 
1

140
(T – 60)

T = 284 K

n
T
 = 

1 1 3

10 140 28
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Volume = 3 litre = 3 × 10–3 m3

84  (nearest integer)

5. Data given for the following reaction is as follows :

    FeO
(s) 

+ C
(graphite)

 Fe
(s)

 + CO
(g)

f

11

(s)

(graphite)

(s)

(g)

Substance H S

(J mol )(kJ mol )

FeO 266.3 57.49

C 0 5.74

Fe 0 27.28

CO 110.5 197.6



   





The minimum temperature in K at which the reaction becomes spontaneous is _____ .

(Integer answer)

fuEufyf[kr vfHkfØ;k ds fy, vk¡dM+s uhps fn;s gSa %

    FeO
(s) 

+ C
(graphite)

 Fe
(s)

 + CO
(g)

f

11

(s)

(graphite)

(s)

(g)

H S

(J mol )(kJ mol )

FeO 266.3 57.49

C 0 5.74

Fe 0 27.28

CO 110.5 197.6



   





inkFkZ

ftl U;wure rki (K esa) ij ;g vfHkfØ;k Lor% izofrZr gks tkrh gS] og gS ______ .
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(fudVre iw.kkZad esa)

Question ID : 86435120674

Ans. Official Answer NTA (964)

Sol. FeO
(s)

 + C
(graphite)

  Fe
(s)

 + CO
(g)


f
H°(reaction) = (0 + (–110.5)) – (–266.3)

= 155.8 kJ/mol

S° (reaction) = 27.28 + 197.6 – (57.49 + 5.74)

= 224.88 – 63.23

= 161.65 J mol–1 K–1

For spontaneity (G < 0)

G = H – TS

Taking G = 0.

H = TS

H 155.8 1000
T 963.8

S 161.65

 
  


964  (nearest integer)

6. The resistance of a conductivity cell with cell constant 1.14 cm–1, containing 0.001 M KCl at 298 K is

1500 . The molar conductivity of 0.001 M KCl solution at 298K is Scm2mol–1 is ______ .

(Integer answer)

1.14 cm–1 lsy fLFkjkad dh pkydrk lsy ftlesa 0.001 M KCl gS] dk 298 K ij izfrjks/k 1500  gSA 0.001 M KCl

foy;u dh 298K ij eksyj pkydrk] Scm2mol–1 esa] gS ______ A (fudVre iw.kkZad esa)

Question ID : 86435120677

Ans. Official Answer NTA (760)

Sol. 11 1
K 1.14 Scm

R A 1500
  

     
  



2 1
m

1.14

1500
1000 Scm mol

0.001
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= 760 S cm2 mol–1  760

7. 100 g of propane is completely reacted with 1000 g of oxygen. The mole fraction of carbon dioxide in

the resulting mixture is x × 10–2. The value of x is ______ .

(Nearest integer)

[Atomic weight : H = 1.008; C = 12.00; O = 16.00]

100 g izksisu dh 1000 g vkWDlhtu ls iw.kZ vfHkfØ;k dh tkrh gSA dkcZu MkbvkWDlkbM dk mRiUu feJ.k esa eksy va'k

gS x × 10–2. x dk eku gS ______ .

(fudVre iw.kkZad esa)

[ijek.kq lagfr : H = 1.008; C = 12.00; O = 16.00]

Question ID : 86435120670

Ans. Official Answer NTA (19)

Sol. C
3
H

8
(g) + 5O

2
(g)  3CO

2
(g) + 4H

2
O(g)

t = 0 2.27 mole 31.25 mol
t =  0 19.9 mol 6.81 mol 9.08 mol
mole fraction of CO

2
 in the final reaction mixture (heterogenous)

2CO

6.81
X

19.9 6.81 9.08


 

= 0.1902 = 19.02 × 10–2  19

8. The number of optical isomers possible for [Cr(C
2
O

4
)

3
]3– is _______ .

[Cr(C
2
O

4
)

3
]3– ds fy, laHko izdkf'kd leko;oksa dh la[;k gS ______A

Question ID : 86435120679

Ans. Official Answer NTA (2)

Sol. The number of optical isomers for [Cr(C
2
O

4
)

3
]3– is two.

Cr+3 Cr+3ox

ox

ox

ox

ox

ox
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9. When 5.1 g of solid NH
4
HS is introduced into a two litre evacuated flask at 27°C, 20% of the solid

decomposes into gaseous ammonia and hydrogen sulphide. The K
P
 for the reaction at 27°C is x × 10–2.

The value of x is _______. (Integer answer)

[Given R = 0.082 L atm K–1 mol–1]

tc 5.1 g Bksl NH
4
HS dks nks fyVj ds fuokZfrr ¶ykLd esa 27°C ij izos'k djrs gSa] rks bl Bksl ds  20% dk xSlh;

veksfu;k rFkk gkbMªkstu lYQkbM eas vi?kVu gks tkrk gSA bl vfHkfØ;k ds fy, 27°C ij  K
p, 

x × 10–2 gSA x dk eku

gS _______A (fudVre iw.kkZad esa)

[fn;k gS % R = 0.082 L atm K–1 mol–1]

Question ID : 86435120676

Ans. Official Answer NTA (6)

Sol. Moles of NH
4
HS initially taken = 

5.1g
0.1mol

51g / mol


Volume of vessel = 2 

NH
4
HS(s)  NH

3
(g) + H

2
S(g)

t = 0 0.1 mol
t = t

eq
0.1(1 – 0.2) 0.1 × 0.2 0.1 × 0.2

 partial pressure of each component

nRT 0.1 0.2 0.082 300
P

V 2

  
 

= 0.246 atm

 
3 2

2

P NH H Sk P P 0.246 0.060516    

= 6.05 × 10–2

 6
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10. The number of photons emitted by a monochromatic (single frequency) infrared range finder of power

1 mW and wavelength of 1000 nm, in 0.1 second is x × 1013. The value of x is ______. (Nearest integer)

(h = 6.63 × 10–34 Js, c = 3.00 × 108 ms–1)

1 mW 'kfDr rFkk 1000 nm rjaxnS/;Z ds ,d o.khZ ¼,dy vko`fÙk½ vojDr ijlekih ls 0.1 lsdsUM esa mRlftZr QksVkWuksa

dh la[;k x × 1013 gSA x eku gS _______. (fudVre iw.kkZad esa)

(h = 6.63 × 10–34 Js, c = 3.00 × 108 ms–1)

Question ID : 86435120672

Ans. Official Answer NTA (50)

Sol. Energy emitted in 0.1 sec

= 0.1 sec. × 10–3 
J

s

= 10–4 J
If 'n' photons of  = 1000 nm are emitted,

then 10–4 = n × 
hc



 10–4 = 
34 8

9

n 6.63 10 3 10

1000 10





   



 n = 5.02 × 1014 = 50.2 × 1013

 50 (nearest integer)


