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1. Given below are two statements : One is labelled as Assertion A and the other is labelled as Reason R

Assertion A : Zero orbital overlap is an out of phase overlap.

Reason R : It results due to different orientation/direction of approach of orbitals.

In the light of the above statements, choose the correct answer from the options given below

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

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

(3) A is true but R is false

(4) A is false but R is true

uhps nks dFku fn, gSa ,d dks vfHkdFku A rFkk nwljs dks dkj.k R yscy fd;k gSA

vfHkdFku A : 'kwU; d{kd vfrO;kiu] izkoLFkk ls ckgj vfrO;kiu gSA

dkj.k R : ;g d{kdksa ds fHkUu vfHkfoU;kl fudV vkus dh fn'kkvksa esaa fHkUUkrk ds dkj.k gksrk gSA

uhps fn, x, fodYiksa esa ls mijksDr dFkuksa ds fy, lgh mÙkj pqfu,A

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

(2) A rFkk R nksuksa lR; gSa ijUrq R lgh O;k[;k ugha gS A dhA

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

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

Question ID:154771545231

Ans. Official Answer NTA (A)

Sol.

Zero overlap (out of phase due to different orientation direction of approach)

2. The correct decreasing order for metallic character is

/kkfRod y{k.k ?kVus dk lgh Øe gS

(1) Na > Mg > Be > Si > P

(2) P > Si > Be > Mg > Na

(3) Si > P > Be > Na > Mg

(4) Be > Na > Mg > Si > P

Question ID:154771545232

Ans. Official Answer NTA (A)

Sol. Metallic character increases top to bottom in group and decreases left to right in a period.
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3. Given below are two statements : One is labelled as Assertion A and the other is labelled as Reason R

Assertion A : The reduction of a metal oxide is easier if the metal formed is inliquid state than solid state.

Reason R : The value of G  becomes more on negative side as entropy is higher in liquid state than solid

state.

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

(3) A is correct but R is not correct

(4) A is not correct but R is correct

uhps nks dFku fn, gSa ,d dks vfHkdFku A rFkk nwljs dks dkj.k R yscy fd;k gSA

vfHkdFku A : /kkrq ds vkWDlkbM dk vip;u lqxe gks tkrk gS] ;fn /kkrq Bksl voLFkk dh vis{kk nzo voLFkk esa cusA

Reason R : G  dk eku vf/kd _.kkRedrk dh vksj pyk tkrk gS] D;ksafd nzo voLFkk dh ,UVªkih] Bksl voLFkk dh

vis{kk mPPk gksrh gSA

uhps fn, x, fodYiksa  esa ls mijksDr dFkuksa ds fy, lgh mÙkj pqfu,A

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

(2) A rFkk R nksuksa lR; gSa ijUrq R lgh O;k[;k ugha gS A dhA

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

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

Question ID:154771545233

Ans. Official Answer NTA (A)

Sol. G = H – TS

  Entropy of liquid is more than solid

 on melting the entropy increases and G becomes more negative and hence it becomes easier to reduce

metal

4. The products obtained during treatment of hard water using Clark’s method are :

(1) CaCO
3
 and MgCO

3

(2) Ca(OH)
2
 and Mg(OH)

2

(3) CaCO
3
 and Mg(OH)

2

(4) Ca(OH)
2
 and MgCO

3

dBksj ty dk DykdZ fof/k ls mipkj djus ij mRuUu mRikn gSa
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(1) CaCO
3
 rFkk MgCO

3

(2) Ca(OH)
2
 rFkk Mg(OH)

2

(3) CaCO
3
 rFkk Mg(OH)

2

(4) Ca(OH)
2
 rFkk MgCO

3

Question ID:154771545234

Ans. Official Answer NTA (C)

Sol. Clark’s method :

Ca (HCO
3
)

2
 + Ca(OH)

2
  2CaCO

3
 + 2H

2
O

Mg (HCO
3
)

2
 + 2Ca(OH)

2
  2CaCO

3
 + Mg(OH)

2
 + 2H

2
O

5. Statement I : An alloy of lithium and magnesium is used to make aircraft plates.

Statement II : The magnesium ions are important for cell-membrane integrity.

In the light the above statements, choose the correct answer from the options given below

(1) Both Statement I and Statement II are true

(2) Both Statement I and Statement II are false

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

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

uhps nks dFku fn, gSaA

dFku  I : yhfFk;e rFkk eSxzhf'k;e dh feJ /kkrq dk mi;ksx ok;q;ku IysV cukus esa gksrk gS A

dFku  II : eSXUkhf'k;e vk;uksa dk egRo dksf'kdk f>Yyh v[kaMrk esa gSA

uhps fn, fodYiksa esa ls] mijksDr dFkuksa ds fy, lokZf/kd mfpr mÙkj pqfu,A

(1) dFku I rFkk II nksukas lgh gSaA

(2) dFku I rFkk II nksuksa xyr gSaA

(3) dFku I lgh gS ijUrq dFku II xyr gSA

(4) dFku I xyr gS ijUrq dFku II lgh gSA

Question ID:154771545235

Ans. Official Answer NTA (B)

Sol. Alloy of Li and Mg is used to make armour plates and not aircraft plates.

Calcium plays important roles in neuromuscular function, interneuronal transmission and cell membrane integrity

6. White phosphorus reacts with thionyl chloride to give

(1) PCl
5
, SO

2
 and S

2
Cl

2

(2) PCl
3
, SO

2
 and S

2
Cl

2
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(3) PCl
5
, SO

2
 and Cl

2

(4) PCl
5
, SO

2
 and Cl

2

'osr QkWLQksjl Fkk;ksfuy DyksjkbM ls vfHkfØ;k djds nsrk gS %

(1) PCl
5
, SO

2
 ,oa S

2
Cl

2

(2) PCl
3
, SO

2
 ,oa S

2
Cl

2

(3) PCl
5
, SO

2
 ,oa Cl

2

(4) PCl
5
, SO

2
 ,oa Cl

2

Question ID:154771545236

Ans. Official Answer NTA (B)

Sol. P
4
 + 8SOCl

2
  4PCl

3
 + 4SO

2
 + 2S

2
Cl

2

7. Concentrated HNO
3
 reacts with Iodine to give

(1) HI, NO
2
 and H

2
O

(2) HIO
2
, N

2
O and H

2
O

(3) HIO
3
, NO

2
 and H

2
O

(4) HIO
4
, NO

2
 and H

2
O

vk;ksMhu ls lkUnz HNO
3
 vfHkfØ;k djds nsrk gS %

(1) HI, NO
2
 ,oa H

2
O

(2) HIO
2
, N

2
O ,oa H

2
O

(3) HIO
3
, NO

2
 ,oa H

2
O

(4) HIO
4
, NO

2
 ,oa H

2
O

Question ID:154771545237

Ans. Official Answer NTA (C)

Sol. I
2
 + 10HNO

3
  2HIO

3
 + 10NO

2
 + 4H

2
O

8. Which of the following pair is not isoelectronic species ?

(At. no. Sm, 62; Er, 68; Yb, 70; Lu, 71; Eu, 63; Tb, 65; Tm, 69)

(1) Sm2+ and Er3+

(2) Yb2+ and Lu3+

(3) Eu2+ and Tb4+

(4) Tb2+ and Tm4+

fuEufyf[kr esa ls dkSu lk ;qXe le & bysDVªkWfud ugha gS ?
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(ijek.kq la[;k : Sm, 62; Er, 68; Yb, 70; Lu, 71; Eu, 63; Tb, 65; Tm, 69)

(1) Sm2+ ,oa Er3+

(2) Yb2+ ,oa Lu3+

(3) Eu2+ ,oa Tb4+

(4) Tb2+ ,oa Tm4+

Question ID:154771545238

Ans. Official Answer NTA (1 or 4)

Sol. Species having same number of electrons are isoelectronic

2

4

Tb 65 Tb 63electrons
not isoelectronic

Tm 69 Tm 65electrons





  


  

2

3

Sm 60electrons
not isoelectronic

Er 65electrons





 


 

9. Given below are two statements : One is labelled as Assertion A and the other is labelled as Reason R

Assertion A : Permanganate titrations are not performed in presence of hydrochloric acid.

Reason R : Chlorine is formed as a consequence of oxidation of hydrochloric acid.

In the light of the above statements, choose the correct answer from the options given below

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

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

(3) A is true but R is false

(4) A is false but R is ture

uhps nks dFku fn, gSa ,d dks vfHkdFku A rFkk nwljs dks dkj.k R yscy fd; x;k gSA

vfHkdFku A : ijeSaxusV vuqekiu dks gkbMªksDyksfjd vEy dh mifLFkfr esa ugha djrs gSaA

dkj.k R : gkbMªksDyksfjd vEy ds vkWDlhdj.k ds ifj.kke LOk:i Dyksjhu mRiUu gksrh gSA

uhps fn, x, fodYiksa esa ls mijksDr dFkuksa ds fy, lokZf/kd mfpr mÙkj pqfu,A

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

(2) A rFkk R nksuksa lR; gSa ijUrq R lgh O;k[;k ugha gS A dhA

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

(4) A vlR; gS ijUrq R lR; gSA
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Question ID:154771545239

Ans. Official Answer NTA (A)

Sol. 2KMnO
4
 + 16HCl  2MnCl

2 
+

 
KCl + 8H

2
O + Cl

2

HCl gets oxidised by KMnO
4
 into Cl

2

10.
List I (Complex)

A. Ni(CO)4

B. [Ni(CN) ]4

2–

C. [Co(CN) ]6

3–

D. [CoF) ]6

3–

List II (Hybridization)

I. sp3

II. sp d3 2

III. d sp2 3

IV. dsp2

Choose the correct answer from the options given below :

lwph ladqy – I ( )

A. Ni(CO)4

B. [Ni(CN) ]4

2–

C. [Co(CN) ]6

3–

D. [CoF) ]6

3–

I. sp
3

II. sp d3 2

III. d sp
2 3

IV. dsp
2

lwph ladj.k – II ( )

uhps fn, fodYiksa esaa ls lgh mÙkj pqfu,A

(1) A – IV, B – I, C – III, D – II

(2) A – I, B – IV, C – III, D – II

(3) A – I, B – IV, C – II, D – III

(4) A – IV, B – I, C – II, D – III

Question ID:154771545240

Ans. Official Answer NTA (B)

Sol. List -I List-II

Complex Hybridisation

(i) [Ni(CO)
4
] (a) sp3

(ii) [Ni(CN)
4
]2– (b) dsp2

(iii) [CoF
6
]3– (c) sp3d2

(iv) [Co(CN)
6
]3– (d) d2sp3
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11. Dinitrogen and dioxygen, the main constituents of air do not react with each other in atmosphere to form oxides

of nitrogen beause

(1) N
2
 is unreactive in the condition of atmosphere.

(2) Oxides of nitrogen are unstable.

(3) Reaction between them can occur in the presence of a catalyst.

(4) The reaction is endothermic and require very high temperature.

ok;qeaMy esa gok ds eq[; ?kVd MkbZukbVªkstu rFkk MkbZvkWDlhtu vkil esa vfHkfØ;k djds ukbVªkstu ds vkWDlkbbM

ugha cukrs gS D;ksafd

(1) N
2
 ok;qeaMyh; ifjfLrFk esa vfØ;k'khy gSA

(2) ukbVªkstu ds vkWDlkbM vLFkkbZ gksrs gSaA

(3) muds chp vfHkfØ;k mRizsjd dh mifLFkfr esa gks ldrh gSA

(4) vfHkfØ;k Å"ek'kks"kh gS vkSj vfr mPp rki dh vko";drk gksrh gSA

Question ID:154771545241

Ans. Official Answer NTA (D)

Sol.  1483 2000 K

2 2N O 2NO


 

(Endothermic and feasible at high temperature)

12. The major product in the given reaction is

OH (1) H , heat+

(2) HBr

uhps nh xbZ vfHkfØ;k dk eq[; mRikn gS

OH (1) H,  xeZ fd;k+

(2) HBr

(1) 

B2

(2) 

B2
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(3) 

Br

(4) 

Br

Question ID:154771545242

Ans. Official Answer NTA (C)

Sol.

OH
..
..

O–H
..

|
H



 
 
1 H,

2 HBr








–H O2

Br

Br



13. Arrange the following in increasing order of reactivity towards nitration

(A) p – xylene

(B) bromobenzene

(C) mesitylene

(D) nitrobenzene

(E) benzene

Choose the correct answer from the options given below

fuEufyf[kr dks ukbVªs'ku ds fy, vfHkfØ;k'khyrk ds c<+rs Øe esa O;ofLFkr dhft,A

(A) p – tkbyhu

(B) czksekscsUthu

(C) esflfVyhu

(D) ukbVªkscsUthu
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(E) csUthu

uhps fn, fodYiksa esa ls lgh mÙkj pqfu,A

(1) C < D < E < A < B

(2) D < B < E < A < C

(3) D < C < E < A < B

(4) C < D < E < B < A

Question ID:154771545243

Ans. Official Answer NTA (B)

Sol. The correct order of reactivity towards nitration is

 CH3

 NO2 Br

< < < <

 CH3  CH3

 CH3 CH3

as electron releasing groups on benzene ring facilitate the nitration at benzene ring.

14. Compound I is heated with Conc. HI to give a hydroxy compound A which is further heated with Zn dust to

give compound B. Identify A and B.

;kSfxd I dks lkUnz HI ds lkFk xeZ djus ij ,d gkbMªkWDlh ;kSfxd A izkIr gksrk gS] ftldks Zn /kwy ds lkFk xeZ djus ij

;kSfxd B feyrk gS A rFkk B dks igpkfu,A

O

I

Conc. HI Zn,A B


 

(1) 
A =

OH

, B =

(2) 
A =

OH O

, B =

O
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(3) A = , B =

OH

(4) A = , B =

OH

Question ID:154771545244

Ans. Official Answer NTA (D)

Sol.

O
Conc. HI

O

H
|


I

– (  )

 OH

(A)

(B)

Zn, 

I

15. Given below are two statements : one is labelled as Assertion A and the other is labelled as Reason R

Assertion A : Aniline on nitration yields ortho, meta & para nitro derivatives of aniline.

Reason R : Nitrating mixture is a strong acidic mixture.

In the light of the above statements, choose the correct answer from the options given below

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

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

(3) A is true but R is false

(4) A is false but R is ture

uhps nks dFku fn, gSA ,d dks vfHkdFku A rFkk nwljs dks dkj.k R yscy fn;k gSA

vfHkdFku A : ,fuyhu dk ukbVªs'ku] ,fuyhu ds vkFkksZ] eSVk rFkk iSjk O;qRiUUk nsrk gSA
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dkj.k R : ukbVªksdj.k djus okyk feJ.k] izcy vEyksa dk ,d feJ.k gksrk gSA

uhps fn, fodYiksa esa ls] mijksDr dFkuksa ds fy, lokZf/kd mfpr mÙkj pqfu,A

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

(2) A rFkk R nksuksa lR; gSa ijUrq R lgh O;k[;k ugha gS A dhA

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

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

Question ID:154771545245

Ans. Official Answer NTA (A)

Sol.

NH2 NH2

NH2
NO2

NO2

+ +

NH2

2% 47% 51%

HNO3

H SO2 4

NO2

Due to formation of anilinium ion in acidic medium meta product is also obtained in significant amount

16. Match List I with List II

List I (Polymer)

CH  – C = CH – CH2 2

List II (Nature)

Cl

A. I. Thermosetting polymer

 N – (CH )  – N – C – (CH )  – C 2 6 2 4B.

H H O O

II. Fibers

 CH – CH 2 C.

Cl

III. Elastomer

O – H
CH2

O – H

CH2 n
D.

IV. Thermoplastic polymer

n

n

n
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Choose the correct answer from the options given below :

lwph I dk feyku lwph II ls dhft,

CH – C = CH – CH2 2

Cl

A. I. rkin<̀+ cgqyd

 N – (CH ) – N – C – (CH ) – C 2 6 2 4B.

H H O O

II. js”ks dk cgqyd

 CH– CH 2 C.

Cl

III. izR;kLFk cgqyd

O – H
CH2

O – H

CH2 n
D.

IV. rkilq?kV~; cgqyd

n

n

n

lwph cgqyd –I ( ) lwph izd`fr –II ( )

uhps fn, fodYiksa esa ls lgh mÙkj pqfu,A

(1) A – II, B – III, C – IV, D – I

(2) A – III, B – II, C – IV, D – I

(3) A – III, B – I, C – IV, D – II

(4) A – I, B – III, C – IV, D – II

Question ID:154771545246

Ans. Official Answer NTA (B)

Sol. (A) Elastomers (P) 2 2

n

CH C CH CH
|

Cl

 
 
     
 
  



Question Paper With Text Solution (Chemistry)
JEE Main July 2022 | 28 July  Shift-2

Page No. 14

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

(B) Fibres (Q) 
   2 26 4

n

H O O
| || ||

H N CH N C CH C

 
 
        
 
 
 

(C) Thermoplastic polymers (R) 2

n

Cl
|

CH CH

 
 
   
 
 
 

(D) Themosetting polymers (S) 

OH

n

?

OH

 CH2  CH –2

17. Two statements in respect of drug–enzyme interaction are given below

Statement I : Action of an enzyme can be blocked only when an inhibitor blocks the active site of the enzyme.

Statement II : An inhibitor can form a strong covalent bond with the enzyme.

In the light of the above statements, choose the correct answer from the options given below

(1) Both Statement I and Statement II are true

(2) Both Statement I and Statement II are false

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

(4) Statement I false but Statement II is true

vkS"k/k&,Utkbe vU;ksU;fØ;k ds lanHkZ nks dFku uhps fn, gSA

dFku I : ,Utkbe dk dk;Z jksdk tk ldrk gS] dsoy tc land ,Utkbe ds lfØ; LFkyksa dks vo:) dj nsaA

dFku II : laned ,Utkbe ls izcy lgla;ksth vkcU/k cuk ldrk gSA

uhps fn, fodYiksa esa ls] mijksDr dFkuksa ds fy, lokZf/kd mfpr mÙkj pqfu,A

(1) dFku I rFkk II nksuksa lgh gSaA

(2) dFku I rFkk II nksuksa xyr gSaA

(3) dFku I lgh gS ijUrq dFku II xyr gSA

(4) dFku I xyr gS ijUrq dFku II lgh gSA

Question ID:154771545247
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Ans. Official Answer NTA (D)

Sol. Some drugs do not bind to active sites. These bind to different site of enzyme called allosteric sites.

18. Given below are two statements : One is labelled as Assertion A and the other is labelled as Reason R

Assertion A : Thin layer chromatography is an adsorption chromatography.

Reason R : A thin layer of silica gel is spread over a glass plate of suitable size in thin layer chromatography

which acts as an adsorbent.

In the light of the above statements, choose the correct answer from the options given below

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

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

(3) A is true but R is false

(4) A is false but R is true

uhps nks dFku fn, gSaA ,d dks vfHkdFku rFkk nwljs dks dkj.k yscy fd;k gSA

vfHkdFku  A : iryh ijr o.kZys[ku vf/k'kks"k.k o.kZys[ku gSA

dkj.k R : iryh ijr o.kZys[ku esa flfydk tsy dh ,d iryh ijr] mi;qDr lkbt dh Xykl IysV ij QSyk nh tkrh gSA

;g ijr vf/k'kks"kd dk dk;Z djrh gSA

uhps fn, fodYiksa esaa ls] mijksDr dFkuksa ds fy, lokZf/kd mfpr mÙkj pqfu,A

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

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

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

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

Question ID:154771545248

Ans. Official Answer NTA (A)

Sol. Thin layer chromatography is an adsorption chromatography. A thin layer of silica gel is spread over a glass

plate of suitable size and act as an adsorbent.

19. The formulas of A and B for the following reaction sequence

HCN

(i)NaBH  4

A

B

H O3

+

(ii)HI/P

Fructose
are

fuEufyf[kr vfHkfØ;k Øe esa A rFkk B ds lajpukRed lwpA
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HCN

(i)NaBH  4

A

B

H O3

+

(ii)HI/P

ÝDVksl
   gSaA

(1) 7 14 8 6 14A C H O , B C H 

(2) 7 13 7 7 14A C H O , B C H O 

(3) 7 12 8 6 14A C H O , B C H 

(4) 7 14 8 6 14 6A C H O , B C H O 

Question ID:154771545249

Ans. Official Answer NTA (A)

Sol. CH OH2

C = O

(CHOH)3

CH OH2

1. NaBH4

2. P/HI

n–Hexane
[B] [C H ]6 14

HCN

CH OH2

OH–C–CN

(CHOH)3

CH OH2

H O3

+

CH OH2

OH–C–COOH

(CHOH)3

CH OH2

[A] [C H O ]7 14 5

20.

OH

O

(1) I /NaHCO2 3

(2) Pyridine, 

Find out the major product for the above reaction.

mijksDr vfHkfØ;k dk eq[; mRikn crkb,A

(1) 
O

(2) 
CO H2

I

I
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(3) 
O

(4) 
O

Question ID:154771545250

Ans. Official Answer NTA (C)

Sol.

OH

O

O

I2

O

OH

O

NaHCO3

I

I

I

I

O

O

O

O



O

O

Pyridine





21. 2L of 0.2M H
2
SO

4
 is reacted with 2L of 0.1M NaOH solution, the molarity of the resulting product Na

2
SO

4

in the solution is ________millimolar. (Nearest integer)

0.2M H
2
SO

4
 ds 2L dks 0.1M NaOH foy;u ds 2L ls vfHkfØ;r dj nsrs gSaA ifj.kke Lo:i izkIr foy;u esa mRikn

Na
2
SO

4
 dh eksyjrk________feyheksyj gSA (fudVre iw.kkZad esa)
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Question ID:154771545251

Ans. Official Answer NTA (25)

Sol. H
2
SO

4
 + 2NaOH  Na

2
SO

4

Mole 0.4 0.2 LR is NaOH

0.3 0 0.1

Molarity of Na
2
SO

4
 = 

0.1

4
 = 0.025 = 25 × 10–3 M

22. Metal M crystallizes into a fcc lattice with the edge length of 4.0 × 10–8 cm. The atomic mass of the metal is

_____ g/mol. (Nearest integer)

(Use : N
A
 = 6.02 × 1023 mol–1, density of metal, M = 9.03g cm–3)

/kkrq M dk fØLVyu fcc tkyd] ftldh dksj yEckbZ 4.0 × 10–8 cm gS] esa gksrk gSA /kkrq dk ijekf.od nzO;eku

gS_____ g/mol. (fudVre iw.kkZad esaa)

(mi;ksx dhft, : N
A
 = 6.02 × 1023 mol–1, /kkrq M dk ?kuRo = 9.03g cm–3)

Question ID:154771545252

Ans. Official Answer NTA (87)

Sol.
A

Z M
d

N Volume






 
323 8

4 M
9.03

6.02 10 4 10




  

23 239.03 6.02 10 64 10
M 86.97

4

   
   gram  87 g

23. If the wavelength for an electron emitted from H–atom is 3.3 × 10–10 m, then energy absorbed by the electron

in its ground state compared to minimum energy required for its escape from the atom, is ________ times.

(Nearest integer)

[Given : h = 6.626 × 10–34 J s]

Mass of electron = 9.1 × 10–31 kg

gkbMªkstu ijek.kq ls folftZr bysDVªkWu dh rjax &nS/;Z 3.3 × 10–10 m gSA bl bYksDVªkWu }kjk fuEure vOkLFkk esa 'kksf"kr

ÅtkZ, blds ijek.kq ls iyk;u ds fy, vko';d ÅtkZ ls _______ xquh gSA (fudVre iw.kkZad esa)

[fn;k gS : h = 6.626 × 10–34 J s]

bysDVªkWu dh lagfr = 9.1 × 10–31 kg

Question ID:154771545253
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Ans. Official Answer NTA (2)

Sol.
h

mv
 

2
34

2

10

m
6.626 10 kg sec

h secmv
3.3 10 m





 
  

 

24
24 16.626 10

mv 2 10 kg m sec
3.3


 

  

Kinetic energy = 
21

mv
2

 
2

mv

2m


 
224

31

2 10

2 9.1 10 kg








 

= 2.18 × 10–18 J
= 21.8 × 10–19 J

Total energy = lonization + Kinetic
absorbed          energy         energy

= (21.76 + 21.8) × 10–19

= 43.56 × 10–19 J

 2 times of 21.76 × 10–19 J

24. A gaseous mixture of two substances A and B, under a total pressure of 0.8 atm is in equilibrium with an ideal

liquid solution. The mole fraction of substance A is 0.5 in the vapour phase and 0.2 in the liquid phase. The

vapour pressure of pure liquid A is _______ atm. (Nearest integer)

nks inkFkksZa A rFkk B dk xSlh; feJ.k dqy nkc 0.8 atm ij ,d vkn'kZ nzo foy;u ds lkFk lkE; voLFkk esa gSA inkFkZ A

dh ok"i voLFkk esa eksy fHkUu 0.5 rFkk nzo voLFkk esa 0.2 gS 'kq) nzo A dk ok"i nkc_____atm gSA (fudVre iw.kkZad esa)

Question ID:154771545254

Ans. Official Answer NTA (2)

Sol. Given that X
A
 = 0.2, Y

A
 = 0.5, P

T
 = 0.8 atm

We know that P
A
 = Y

A
 × P

T

P
A
 = 0.5 × 0.8 = 0.4

Now 
o o

A A A A

0.4
P  = X P P 2 atm

0.2
   
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25. At 600K, 2 mol of NO are mixed with 1 mol of O
2
.

(g) 2 22NO O (g) 2NO (g) 

The reaction occurring as above comes to equilibrium under a total pressure of 1 atm. Analysis of the system
shows that 0.6 mol of oxygen are present at equilibrium. The equilibrium constant for the reaction is ______.
(Nearest integer)

600K ij NO ds 2 eksy dks O
2 
ds 1 eksy ls fefJr fd;k x;k gSA

(g) 2 22NO O (g) 2NO (g) 

dqy nkc 1 atm ij vfHkfØ;k lkE; voLFkk esa igqp tkrh gSA fudk; dk fo'ys"k.k n'kkZrk gS fd vkWDlhtu ds 0.6 eksy

lkE; voLFkk esa mifLFkr gSaA vfHkfØ;k dk lkE; fLFkjkad______gSA (fudVre iw.kkZad esa)

Question ID:154771545255

Ans. Official Answer NTA (2)

Sol. 2NO          + O
2
  2NO

2 1 -

2-2x 1-x 2x

1.2 0.6 0.8

2

p 2

0.8

2.6
K 1.925

1.2 0.6

2.6 2.6

 
 
  

   
   
   

26. A sample of 0.125g of an organic compound when analyzed by Duma’s method yields 22.78 mL of nitrogen

gas collected over KOH solution at 280 K and 759 mm Hg. The percentage of nitrogen in the given organic

compound is ________. (Nearest integer)

Given :

(a) The vapour pressure of water of 280 K is 14.2 mm Hg.

(b) R = 0.082 L atm K–1 mol–1

,d dkcZfud ;kSfxd ds 0.125g ds uewus dk fo'ys"k.k M;wek dh fof/k ls djus ij ukbVªkstu dh 22.78 mL, KOH

foy;u ds Åij] 280 K rFkk 759 mm Hg ij izkIr gqbZA

fn;s x;s dkcZfud ;kSfxd esa ukbVªkstu dh izfr'krrk________gSA (fudVre iw.kkZad esa)

fn;k gS :

(a) 280 K ij ty dk ok"inkc gS 14.2 mm Hg.

(b) R = 0.082 L atm K–1 mol–1
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Question ID:154771545256

Ans. Official Answer NTA (22)

Sol. V = 22.78 ml, T = 280 K

P
total

 = 759 mmHg

2NP  = 759 – 14.2 = 744.8 mmHg

2N

744.8 22.78
n 0.00097

760 1000 0.082 280


 

  

W
Nitrogen

 = 0.02716

0.02716
%N 1000 21.728

0.125
  

27. On reaction with stronger oxidizing agent like KIO
4
, hydrogen peroxide oxidizes with the evolution of O

2
. The

oxidation number of I in KIO
4
 changes to __________.

KIO
4 
tSls izcy vkWDlhdj.k vfHkdeZd ls gkbMªkstu ij vkWDlkbM dh vfHkfØ;k mldk vkWDlhdj.k O

2 
fuxZeu ds

lkFk djrh gSA KIO
4
 ds I dh ifjofrZr vkWDlhdj.k la[;k________gSA

Question ID:154771545257

Ans. Official Answer NTA (5)

Sol.
1 7 5

2 2 4 3 2 2H O KIO KIO O H O
  

   

28. For a reaction, given below is the graph of 1n k vs 
1

T
. The activation energy for the reaction is equal to

_______cal mol–1. (nearest integer)
(Given : R = 2 cal K–1 mol–1)

1n k vs 
1

T
 dk vkjs[k ,d vfHkfØ;k ds fy, fn;k gSA vfHkfØ;k dh lfØ;.k ÅtkZ ftlds leku gS] og_______cal

mol–1 gSA (fudVre iw.kkZad esa)

(fn;k gS : R = 2 cal K–1 mol–1)

1 2 3 4 50.0

10

20

1n k
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11

(K )
T

 

Question ID:154771545258

Ans. Official Answer NTA (8)

Sol. Ea/RTK Ae

lnk = lnA 
Ea 1

R T

 
 
 

Slope of graph = 
aE 0 20

R 5 0

   
    

  

E
a 
= 4 × 2 = 8 cal.

29. Among the following the number of curves not in accordance with Freundlich adsorption isotherm is ________.

fuEufyf[kr vkjs[kksa esa  ls tks Ýk;fUMfyd vf/k'kks"k.k lerkih ds vuq:i ugha gSa] mudh la[;k _______gSA

(A) 

x
log

m

log  p 

(B) 

x
log

m

p 

(C) 

x
log

m

p 

(D) 

x
log

m

log  p 

Question ID:154771545259

Ans. Official Answer NTA (3)

Sol.
1

n
X

KP
m


x 1
log log p log k

m n
 
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slope = 1/n

log p

}log k

x
log

m

30. Among the following the number of state variables is__________.

Internal energy (U)

Volume (V)

Heat (q)

fuEufyf[kr esa tks voLFkk Qyu gSa] mudh la[;k _________gSA

vkarfjd ÅtkZ (U)

Å"ek (V)

,UFkSYih (q)

Question ID:154771545260

Ans. Official Answer NTA (3)

Sol. Internal energy, volume enthalpy are state variable.
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