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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) : At 10ºC, the density of a 5 M solution of KCl [atomic masses of K & Cl are 39 &

35.5 g mol–1 respectively], is ‘x’ g ml–1. The solution is cooled to –21ºC. The

molality of the solution will remain unchanged.

Reason (R) : The molality of a solution does not change with temperature as mass remains

unaffected with temperature.

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, x, gSaA ,d vfHkdFku A gS vkSj nwljk dkj.k RA

vfHkdFku A : 10ºC ij 5 M KCl foy;u (ijekf.od lagfr% K rFkk Cl Øe”k% 39 rFkk 35.5 g mol–1) dk

?kuRo ‘x’ g ml–1 gSA foy;u dks –21ºC rd BaMk djus ij mldh eksyyrk vifjofrZr jgsxhA

dkj.k R : foy;u dh eksyyrk rki ds lkFk ifjofrZr ugha gksrh gS] D;kasfd lagfr rki ls vizHkkfor jgrh

gSA

mi;qZDr dFkuksa ds vk/kkj ij uhps fn, x, fodYiksa esa ls lgh mÙkj pqusa &

(1) A rFkk R nksuksa lR; gSa vkSj R, A dh lgh O;k[;k gSA

(2) A rFkk R nksuksa lR; gSa vkSj R, A dh lgh O;k[;k ugha gSA

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

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

Ans. Official Answer NTA (1)

Sol. Molality is independent of temperature and hence both assertion and reason are true.
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2. Based upon VSEPR theory, match the shape (geometry) of the molecules in List–I with the molecules in List–

II and select the most appropriate option.

List –I
(Shape)

List –II
(Molecules)

A. T–shaped I. XeF4

B. Trigonal planar II. SF4

C. Square planar III. ClF3

D. See–saw IV. BF3

(1) (A)-(I), (B)-(II), (C)-(III), (D)-(IV) (2) (A)-(III), (B)-(IV), (C)-(I), (D)-(II)

(3) (A)-(III), (B)-(IV), (C)-(II), (D)-(I) (4) (A)-(IV), (B)-(III), (C)-(I), (D)-(II)

VSEPR fl)kUr ds vk/kkj ij lwph –I esa fn, x;s v.kqvksa dks vk—fr ¼T;kferh½ dk lwph –II esa fn, v.kqvksa esa feyku

dhft,A

lwph –I
( )vk—fr

lwph –II
( )v.kq

A. T–vk—fr I. XeF4

B. f=dks.kh; leryh II. SF4

C. oxZ leryh III. ClF3

D. <asdqyh IV. BF3

(1) (A)-(I), (B)-(II), (C)-(III), (D)-(IV) (2) (A)-(III), (B)-(IV), (C)-(I), (D)-(II)

(3) (A)-(III), (B)-(IV), (C)-(II), (D)-(I) (4) (A)-(IV), (B)-(III), (C)-(I), (D)-(II)

Ans. Official Answer NTA (2)

Sol.

FF
B

F

S··

F
F

F
F

Xe

··

··F

F

F

F

··

··
Cl–F

F

F

CIF3  BF3  SF4 XeF4
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3. Match List–I with List–II.

List –I List –II

A. Spontaneous process I. H < 0

B. Process with P = 0, T = 0  II. G < 0 T,P 

C. H reaction
III. Isothermal and isobaric process

D. Exothermic Process IV. [Bond energies of molecules in reactants] –
      [Bond energies of product molecules]

Choose the correct answer from the options given below :

(1) (A)-(III), (B)-(II), (C)-(IV), (D)-(I) (2) (A)-(II), (B)-(III), (C)-(IV), (D)-(I)

(3) (A)-(II), (B)-(III), (C)-(I), (D)-(IV) (4) (A)-(II), (B)-(I), (C)-(III), (D)-(IV)

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

lwph –I lwph –II

A. Lor% izofrZr izØe I. H < 0

B. P = 0  T = 0  rFkk dk izØe II. G < 0 T,P 

C. H reaction
III. lerkih; rFkk lenkch izØe

D. m’ek{ksih izØe IV. [ ] –
      [ ]

vfHkfØ;d v.kqvksa dh vkcU/k ÅtkZ;sa
mRikn v.kqvksa dh vkcU/k ÅtkZ;sa

uhps fn, x, fodYiksa esa ls lgh mÙkj dks pqusa %

(1) (A)-(III), (B)-(II), (C)-(IV), (D)-(I) (2) (A)-(II), (B)-(III), (C)-(IV), (D)-(I)

(3) (A)-(II), (B)-(III), (C)-(I), (D)-(IV) (4) (A)-(II), (B)-(I), (C)-(III), (D)-(IV)

Ans. Official Answer NTA (2)

Sol. (i) For spontaneous process G < 0

(ii) For exothermic process H < 0

(iii) For isothermal process T < 0

For isobaric process P  = 0
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4. Match List–I with List–II

List –I List –II

A. Lyophilic colloid I. Liquid-liquid colloid

B. Emulsion II. Protective colloid

C. Positively charged colloid III. FeCl  + NaOH3

D. Negatively charged colloid IV. FeCl  + hot water3

Choose the correct answer from the options given below :

(1) (A)-(II), (B)-(I), (C)-(IV), (D)-(III) (2) (A)-(III), (B)-(I), (C)-(IV), (D)-(II)

(3) (A)-(II), (B)-(I), (C)-(III), (D)-(IV) (4) (A)-(III), (B)-(II), (C)-(I), (D)-(IV)

lwph –I dk feyku lwph –II ds lkFk djsa %

lwph –I lwph –II

A. nzojkxh dksykWbM I. nzo&nzo dksykWbM

B. beY”ku II. j{kh dksykWbM

C. /kukosf”kr dksykWbM III. FeCl  + NaOH3

D. _.kkosf”kr dksykWbM IV. FeCl  + 3 xeZ ty

uhps fn, x, fodYiksa esa ls lgh mÙkj dks pqusa %

(1) (A)-(II), (B)-(I), (C)-(IV), (D)-(III) (2) (A)-(III), (B)-(I), (C)-(IV), (D)-(II)

(3) (A)-(II), (B)-(I), (C)-(III), (D)-(IV) (4) (A)-(III), (B)-(II), (C)-(I), (D)-(IV)

Ans. Official Answer NTA (1)

Sol. (A) Lyophilic colloid  Protective colloid

(B) Emulsion  Liquid-Liquid colloid

(C) Positive charge colloid  FeCl
3
 + Hot water

(D) Negative charge colloid  FeCl
3
 + NaOH
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5. Given below are two statements : one is labelled as Assertion (A) and the other is labelled as Reason (R).

Assertion (A) : The ionic radii of O2– and Mg2+ are same.

Reason (R) : Both O2– and Mg2+ are isoelectronic species.

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, x, gSaA ,d vfHkdFku A gS vkSj nwljk dkj.k RA

vfHkdFku A : O2– rFkk Mg2+ dh vk;fud f=T;k;sa leku gSaA

dkj.k R : O2– rFkk Mg2+ nksuksa lebysDVªkWuh Lih”kht gSaA

mi;qZDr dFkuksa ds vk/kkj ij uhps fn, x, fodYiksa esa ls lgh mÙkj pqusa &

(1) A rFkk R nksuksa lR; gSa vkSj R, A dh lgh O;k[;k gSA

(2) A rFkk R nksuksa lR; gSa vkSj R, A dh lgh O;k[;k ugha gSA

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

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

Ans. Official Answer NTA (4)

Sol. Correct order of ionic radii:

O–2 > Mg+2

This is because among isoelectronic species, the size of anions are greater than the size of cations.

Statement (II) is correct as both O–2 and Mg+2 are isoelectronic.

ID : 101336

6. Match List–I with List–II

List –I List –II

A. Concentration of gold ore I. Aniline

B. Leaching of alumina II. NaOH

C. Froth stabiliser III. SO2

D. Blister copper IV. NaCN
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Choose the correct answer from the options given below :

(1) (A)-(IV), (B)-(III), (C)-(II), (D)-(I) (2) (A)-(IV), (B)-(II), (C)-(I), (D)-(III)

(3) (A)-(III), (B)-(II), (C)-(I), (D)-(IV) (4) (A)-(II), (B)-(IV), (C)-(III), (D)-(I)

lwph –I dk feyku lwph –II ds lkFk djsa %

lwph –I lwph –II

A. xksYM v;Ld dk lkanz.k I. ,suhfyu

B. ,syqfeuk dk fu{kkyu II. NaOH

C. Qsu LFkk;hdkjh III. SO2

D. fCyLVj dkWij IV. NaCN

uhps fn, x, fodYiksa esa ls lgh mÙkj dks pqusa %

(1) (A)-(IV), (B)-(III), (C)-(II), (D)-(I) (2) (A)-(IV), (B)-(II), (C)-(I), (D)-(III)

(3) (A)-(III), (B)-(II), (C)-(I), (D)-(IV) (4) (A)-(II), (B)-(IV), (C)-(III), (D)-(I)

Ans. Official Answer NTA (2)

Sol. List-I List-II

(A) Concentration of Gold ore (IV) NaCN
(B) Leaching of alumina (II) NaOH
(C) Froth stabiliser (I) Aniline

(Aniline and cresols are used as froth stabilisers in froth
floatation process)

(D) Blister copper (III) SO
2

(During self reduction process used in the formation of blister
copper SO

2
 gas is evolved)

Hence (B) is most appropriate option.

ID : 101337

7. Addition of H
2
SO

4
 to BaO

2
 produces :

(1) BaO, SO
2
 and H

2
O (2) BaHSO

4
 and O

2
(3) BaSO

4
, H

2
 and O

2
(4) BaSO

4
 and H

2
O

2

BaO
2
 esa H

2
SO

4
 dk ladyu mRiUu djrk gS %

(1) BaO, SO
2
 rFkk H

2
O (2) BaHSO

4
 rFkk O

2
(3) BaSO

4
, H

2
 rFkk O

2
(4) BaSO

4
 rFkk H

2
O

2

Ans. Official Answer NTA (4)

Sol. BaO
2
 + H

2
SO

4
  BaSO

4
 + H

2
O

2

This is a common method to prepare hydrogen peroxide

ID : 101338
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8. BeCl
2
 reacts with LiAlH

4
 to give :

LiAlH
4 
ls BeCl

2
 vfHkfØ;k djds nsrk gS%

(1) Be + Li[AlCl
4
] + H

2
(2) Be + AlH

3
 + LiCl + HCl

(3) BeH
2
 + LiCl + AlCl

3
(4) BeH

2
 + Li[AlCl

4
]

Ans. Official Answer NTA (3)

Sol. BeCl
2
 + LiAlH

4
  BeH

2
 + LiCl + AlCl

3

The above reaction using LiAlH
4
 is an important preparation method for production of hydrides.

ID : 101339

9. Match List–I with List–II

List –I List –II

A. (CH ) Si3 4 I. Chain Silicone

B. (CH )Si(OH)3 3 II. Dimeric Silicone

C. (CH ) Si(OH)3 2 2
III. Silane

D. (CH ) Si(OH)3 3 IV. 2D - Silicone

Choose the correct answer from the options given below :

(1) (A)-(III), (B)-(II), (C)-(I), (D)-(IV) (2) (A)-(IV), (B)-(I), (C)-(II), (D)-(III)

(3) (A)-(II), (B)-(I), (C)-(IV), (D)-(III) (4) (A)-(III), (B)-(IV), (C)-(I), (D)-(II)

lwph –I dk feyku lwph –II ds lkFk djsa %

lwph –I lwph –II

A. (CH ) Si3 4 I. Ükà[kyk flfydkWu

B. (CH )Si(OH)3 3 II. f}r;h flfydkWu

C. (CH ) Si(OH)3 2 2
III. flysu

D. (CH ) Si(OH)3 3 IV. 2D - flfydkWu

uhps fn, x, fodYiksa esa ls lgh mÙkj dks pqusa %

(1) (A)-(III), (B)-(II), (C)-(I), (D)-(IV) (2) (A)-(IV), (B)-(I), (C)-(II), (D)-(III)

(3) (A)-(II), (B)-(I), (C)-(IV), (D)-(III) (4) (A)-(III), (B)-(IV), (C)-(I), (D)-(II)
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Ans. Official Answer NTA (4)

Sol. (CH
3
)

4
Si is a silane

(CH
3
)Si(OH)

3
 polymerise to form 2D silicone

(CH
3
)

2
Si(OH)

2
 polymerise to form chain silicone

(CH
3
)

3
Si(OH) form dimer (CH

3
)

3
Si-O-Si(CH

3
)

3

ID : 101340

10. Heating white phosphorus with conc. NaOH solution gives mainly :

(1) Na
3
P and H

2
O (2) H

3
PO and NaH (3) P(OH)

3
 and NaH

2
PO

4
(4) PH

3
 and NaH

2
PO

2

“osr QkLQksjl dks NaOH lkUnz foy;u ds lkFk xeZ djus ij tks eq[; :i ls izkIr gksrs gSa] og gS %

(1) Na
3
P rFkk H

2
O (2) H

3
PO rFkk NaH (3) P(OH)

3
 rFkk NaH

2
PO

4
(4) PH

3
 rFkk NaH

2
PO

2

Ans. Official Answer NTA (4)

Sol. P
4
(white) + NaOH  PH

3
 + NaH

2
PO

2
 + H

2
O

ID : 101341

11. Which of the following will have maximum stabilization due to crystal field ?

fuEufyf[kr esa ls fdldk fØLVy {ks= ds dkj.k loksZPp LFkk;hdj.k gksxk \

(1) [Ti(H
2
O)

6
]3+ (2) [Co(H

2
O)

6
]2+ (3) [Co(CN)

6
]3– (4) [Cu(NH

3
)

4
]2+

Ans. Official Answer NTA (3)

Sol. The given complexes are:

[Ti(H
2
O)

6
]3+, [Co(H

2
O)

6
]2+, [Co(CN)

6
]–3, [Cu(NH

3
)

4
]2+

CN– is the strongest ligand among the given complexes CFSE value for the [Co(CN)
6
]–3 complex will be

highest as it has d6 configuration with a

CFSE value of –2.40 
0
 + 2P, where P represents pairing energy and 

0
 represents splitting energy in octahedral

field.

The value of 

 is high for cyanide complexes.

ID : 101342

12. Given below are two Statements :

Statement I : Classical smog occurs in cool humid climate. It is a reducig mixture of smoke, fog and

sulphur dioxide.

Statement II : Photochemical smog has components, ozone, nitric oxide, acrolein, formaldehyde,

PAN etc.

In the light of the above statements, choose the most appropriate answer from the options given below.
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(1) Both Statement I and Statement II are correct explanation.

(2)  Both Statement I and Statement II are incorrect explanation.

(3) Statement I is correct but Statement II is incorrect.

(4) Statement I is incorrect but Statement II is correct.

uhps nks dFku fn, x, gSa :

dFku I : fpjlEer lkekU; /kwe dksgjk BaMh ue tyok;q esa gksrk gSA ;g /kwe] dksgjs rFkk lYQj

MkbvkWDlkbM dk vipk;d feJ.k gksrk gSA

dFku II : izdk”k jklk;fud /kwe dksgjs ds ?kVd gksrs gSa vkstksu] ukbfVªd vkWDlkbM] ,Øksyhu] QkesZfYMgkbM]

PAN vkfnA

mi;qZDr dFkuksa ds izdk”k esa uhps fn, x, fodYiksa esa ls lokZf/kd mi;qDr mÙkj dks pqusa %

(1) dFku I ,oa dFku II nksuksa lgh gSaA

(2) dFku I ,oa dFku II nksuksa xyr gSaA

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

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

Ans. Official Answer NTA (1)

Sol. (I) Classical smog occurs in cool humid climate. It is a reducing mixture of smoke, fog and sulphur dioxide. This

is a correct statement.

(II) This statement is also based on fact and is a correct statement.

ID : 101343

13. Which of the following is structure of a separating funnel ?

fuEufyf[kr esa ls dkSu lh i`FkDdkjh dhi dh lajpuk gS \

(1) 


 (2) (3) 
······························

(4) 

Ans. Official Answer NTA (1)
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Sol. The diagram is option (A) clearly represents separating funnel which is used to separate two immiscible liquids.

ID : 101344

14. ‘A’ and ‘B’ respectively are :

A 
 

 
3

2

1 O

2 Zn H O
  Ethane–1, 2–dicarbaldehyde + Glyoxal/Oxaldehyde

B 
 

 
3

2

1 O

2 Zn H O
  5–oxohexanal

(1) 1–methylcyclohex–1, 3–dinene & cyclopentene.

(2) Cyclohex–1, 3–diene & cyclopetene

(3) 1–methylcyclohex–1, 4–diene & 1–methylcyclopent–1–ene

(4) Cyclohex–1, 3–diene & 1–methylcyclopent–1–ene

‘A’ rFkk ‘B’ Øe”k% gSa %

A 
 

 
3

2

1 O

2 Zn H O
  ,Fksu–1, 2–MkbdkcZ,sfYMgkbM+XykbvkWDlsy/vkWDl,sfYMgkbM

B 
 

 
3

2

1 O

2 Zn H O
  5–vkWDlksgsDlsuSy

(1) 1–esfFkylkbDyksgsDl–1, 3–MkbbZu rFkk lkbDyksisUVhu

(2) lkbDyksgsDl–1, 3–MkbbZu rFkk lkbDyksisUVhu

(3) 1–esfFkylkbDyksgsDl–1, 4–MkbbZu rFkk 1–esfFkylkbDyksisUV–1–bZu

(4) lkbDyksgsDl–1, 3–MkbbZu rFkk 1–esfFkylkbDyksisUV–1–bZu

Ans. Official Answer NTA (4)

Sol.
O3

Zn, H O2

 Ethane-1,2-Dicarbaldehyde + Glyoxal

O3

Zn, H O2

 5-oxohexanal

ID : 101345

15. The major product of the following reaction is :

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

NO2

I

PhSN a

DMF

 



(1) 

F

NO2

SPH

(2) 

I

NO2

SPh

(3) 

NO2

SPh

F

(4) 

NO2

SPh

SPh

Ans. Official Answer NTA (1)

Sol. In S
N
2 reaction in version take place

F

NO2

I

PhSN a

DMF

 



F

NO2

SPH

ID : 101346

16. Which of the following reactions will yield benzaldehyde as a product ?

(A) (i) SOCl , Quinoline2

COOH

(ii) H /Pd/BaSO2 4

(B) CrO /H SO3 2 4

CH OH2
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(C) 
OCH3

(i) NaBH4

(ii) PCC

C

O

(D) 

CH3

(i) CrO , (CH CO) O3 3 2

(ii) H O , 3

+ 

(1)  (B) and (C) (2) (C) and (D) (3) (A) and (D) (4) (A) and (C)

fuEufyf[kr vfHkfØ;kvksa esa] dkSu lh vfHkfØ;kvksa dk mRikn cSUtSfYMgkbM gS \

(A) (i) SOCl , Quinoline2

COOH

(ii) H /Pd/BaSO2 4

(B) CrO /H SO3 2 4

CH OH2

(C) 
OCH3

(i) NaBH4

(ii) PCC

C

O

(D) 

CH3

(i) CrO , (CH CO) O3 3 2

(ii) H O , 3

+


fuEufyf[kr esa ls lgh fodYi pqfu,A

(1)  (B) rFkk (C) (2) (C) rFkk (D) (3) (A) rFkk (D) (4) (A) rFkk (C)

Ans. Official Answer NTA (3)
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Sol. (A) 

(i) SOCl , Quinoline2

COOH

O

C – Cl

H /Pd/BaSO42

O

C – H

(B) 

CH OH2 COOH

CrO /H SO3 2 4

(C) 

O

C – OCH3 NaBH4 No reaction

(D) 

CH3 CH(OCOCH )H3 2

(i) CrO /(CH CO) O3 3 2

H O,3 


CHO

ID : 101347

17. Given below are two statements :

Statement I : In Hofmann degradation reaction, the migration of only an alkyl group takes place

from carbonyl carbon of the amide to the nitrogen atom.

Statement II : The group is migrated in Hofmann degradation reaction to electron deficient atom.
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In the light of the above statements, choose the most appropriate answer from the options given below.

(1) Both Statement I and Statement II are correct.

(2)  Both Statement I and Statement II are incorrect.

(3) Statement I is correct but Statement II is incorrect.

(4) Statement I is incorrect but Statement II is correct.

uhps nks dFku fn, x, gSa :

dFku I : gkWQeku fuEuhdj.k vfHkfØ;k esa dsoy ,d ,sfYdy xzqi dk ,sekbM ds dkcksZfuy ds dkcZu ls

vfHkxeu mlds ukbVªkstu ijek.kq ij gksrk gSA

dFku II : gkWQeku fuEuhdj.k vfHkfØ;k esa xzqi vfHkxeu bysDVªkWu U;wu ijek.kq ij gksrk gSA

mi;qZDr dFkuksa ds izdk”k esa uhps fn, x, fodYiksa esa ls lokZf/kd mi;qDr mÙkj dks pqusa %

(1) dFku I ,oa dFku II nksuksa lgh gSaA

(2) dFku I ,oa dFku II nksuksa xyr gSaA

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

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

Ans. Official Answer NTA (4)

Sol. Hofmann bromamide degradation

In this degradation, the migration of the alkyl/aryl group occurs to the electron deficient nitrogen (nitrene).

Statement (I) is not absolutely correct as it mentions only the alkyl group, whereas migration of aryl groups may

also occur depending on migratory aptitude.

Statement (II) is correct as migration occurs to electron deficient atom.

ID : 101348

18. Match List–I with List–II

List –I
(Polymer)

List –II
(Used in)

A. Bakelite I. Radio and television cabinets

B. Glyptal II. Electrical switches

C. PVC III. Paints and Lacquers

D. Polystyrene IV. Water pipes
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Choose the correct answer from the options given below :

(1) (A)-(II), (B)-(III), (C)-(IV), (D)-(I) (2) (A)-(I), (B)-(II), (C)-(III), (D)-(IV)

(3) (A)-(IV), (B)-(III), (C)-(II), (D)-(I) (4) (A)-(II), (B)-(III), (C)-(I), (D)-(IV)

lwph –I dk feyku lwph –II ds lkFk djsa %

lwph
cgqyd

 –I
( )

lwph
mi;ksx

 –II
( )

A. cSdkykbV I. jsfM;ks rFkk Vsfyfotu dSfcfuV

B. fXyiVy II. oS|qr fLop

C. ih-oh-lh- III. isUV rFkk izyk{k

D. ikWfyLVkbjhu IV. ty ds fy, ikbi

uhps fn, x, fodYiksa esa ls lgh mÙkj dks pqusa %

(1) (A)-(II), (B)-(III), (C)-(IV), (D)-(I) (2) (A)-(I), (B)-(II), (C)-(III), (D)-(IV)

(3) (A)-(IV), (B)-(III), (C)-(II), (D)-(I) (4) (A)-(II), (B)-(III), (C)-(I), (D)-(IV)

Ans. Official Answer NTA (1)

Sol. List-I List-II

(Polymer) (Used in)

(A) Bakelite (II) Electrical switches

(B) Glyptal (III) Paints and Lacqures

(C) PVC (IV) Water pipes

(D) Polystyrene (I) Radio and television Cabinets

Therefore, the correct option is (A).

ID : 101349

19. L–isomer of a compound ‘A’ (C
4
H

8
O

4
) gives a positive test with [Ag(NH

3
)

2
]+. Treatment of ‘A’ with acetic

anhydride yields triacetate derivative. Compound ‘A’ produces an optically active compound (B) and an optically

inactive compound (C) on treatment with bromine water and HNO
3
 respectively. Compound (A) is :

(1) 

HO

HO

CHO

CH OH2

H
H

 (2) 

OH

HO

CHO

CH OH2

H
H

(3) 

OH

CHO

CH OH2

H
OHH (4) 

CHO

CH OH2

HO
OHH
H
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,d ;kSfxd ‘A’ (C
4
H

8
O

4
) dk L- leko;o [Ag(NH

3
)

2
]+ ls ldkjkRed ijh{k.k nsrk gSA ,slhfVd ,sugkbMªkbM ls ‘A’ dh

vfHkfØ;k Vªkb,slhVsV O;qRiUu nsrh gSA ;kSfxd ‘A’ dh czksehu ty rFkk HNO
3
 ls vfHkfØ;k;sa Øe”k% izdk”kr% lfØ; ;kSfxd

(B) rFkk izdk”kr% vlfØ; ;kSfxd (C) nsrh gSaA ;kSfxd (A) gS %

(1) 

HO

HO

CHO

CH OH2

H
H

 (2) 

OH

HO

CHO

CH OH2

H
H

(3) 

OH

CHO

CH OH2

H
OHH (4) 

CHO

CH OH2

HO
OHH
H

Ans. Official Answer NTA (1)

Sol. C
6
H

8
O

4
   DU = 1

(A)  3 2
Ag NH



  + test (can be = CHO)

      2 2Br H O  Optically active

      3Conc.HNO  Optically inactive

The given condition is satisfied by HO

HO

CHO

CH OH2

H
H

ID : 101350

20. Match List–I with List–II

List–I List–II

(A) 
CH  – (CH ) – N – CH3 2 15 3

CH3

CH3

Br–

+

(I) Dishwashing powder

(B) 
CH  – (CH )3 2 11 3SO Na 

(II) Toothpaste

(C) C
17

H
35

COO–Na+ + Na
2
CO

3
 + Rosinate (III) Laundry soap

(D) CH
3
(CH

2
)

16
COO(CH

2
 CH

2
O)

n
CH

2
CH

2
OH (IV) Hair conditioner

Choose the correct answer from the options given below :
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(1) (A)-(III), (B)-(II), (C)-(IV), (D)-(I) (2) (A)-(IV), (B)-(II), (C)-(III), (D)-(I)

(3) (A)-(IV), (B)-(III), (C)-(II), (D)-(I) (4) (A)-(III), (B)-(IV), (C)-(I), (D)-(II)

lwph –I dk feyku lwph –II ds lkFk djsa %

lwph – I lwph – II

(A) 
CH  – (CH ) – N – CH3 2 15 3

CH3

CH3

Br–

+

(I) fM”k /kksus dk ikmMj

(B) 
CH  – (CH )3 2 11 3SO Na 

(II) nar isLV

(C) C
17

H
35

COO–Na+ + Na
2
CO

3
 + Rosinate (III) ykWUMªh lkcqu

(D) CH
3
(CH

2
)

16
COO(CH

2
 CH

2
O)

n
CH

2
CH

2
OH (IV) gs;j daMh”kuj

uhps fn, x, fodYiksa esa ls lgh mÙkj dks pqusa %

(1) (A)-(III), (B)-(II), (C)-(IV), (D)-(I) (2) (A)-(IV), (B)-(II), (C)-(III), (D)-(I)

(3) (A)-(IV), (B)-(III), (C)-(II), (D)-(I) (4) (A)-(III), (B)-(IV), (C)-(I), (D)-(II)

Ans. Official Answer NTA (2)

Sol. (A) CH (CH )  – N – CH3 2 15 3

CH3

CH3

+

Br   Cationic detergent (Hair conditioner)

(B) CH  – (CH )3 2 11 SO  Na3
+  Toothpaste (Anionic detergent)

(C) C
17

H
35

COO— Na+ + Na
2
CO

3
 + Rosinate  Laundry soap

(D) CH
3
(CH

2
)

16
COO(CH

2
CH

2
O)CH

2
CH

2
OH  Dishwashing powder

It is fact.

ID : 101351

21. Metal deficiency defect is shown by Fe
0.93

O. In the crystal, some Fe2+ cations are missing and loss of positive

charge is compensated by the presence of Fe3+ ions. The percentage of Fe2+ ions in the Fe
0.93

O crystals is
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_____. (Nearest integer)

Fe
0.93

O /kkrq U;wurk nks’k n”kkZrk gS fØLVy esa dqN Fe2+ /kuk;u yqIr gks tkrs gSa vkSj /kukos”k dh iwfrZ Fe3+ vk;uksa dh

mifLFkfr ls gks tkrh gSA Fe2+ vk;uksa dk izfr”kr Fe
0.93

O ds fØLVy esa gS __________A (fudVre iw.kkZad esa)

Ans. Official Answer NTA (85)

Sol. Fe
0.93

O

Let the number of O–2 ions be 100

and the number of Fe+2 ions be X

The number of Fe+3 ions be (93 – X)

 X(2) + (93 – X)3 = 200

279 – X = 200

X = 79

 % of Fe+2 ions = 
79

93
 × 100   85%

ID : 101352

22. If the uncertainty in velocity and position of a minute particle in space are, 2.4 × 10–26 (m s–1) and 10–7 (m)

respectively. The mass of the particle in g is _____. (Nearest integer)

(Given : h = 6.626 × 10–34 Js)

,d lw{e d.k ds osx rFkk LFkku esa vfuf”prrk;sa gSa Øe”k% 2.4 × 10–26 (m s–1) rFkk 10–7 (m)A d.k dh lagfr g esa gS

__________A (fudVre iw.kkZad esa)

(fn;k gS % h = 6.626 × 10–34 Js)

Ans. Official Answer NTA (22)

Sol. According to Heisenberg uncertainty Principle

b
x P

4
  



 10–7 × m.V = 
346.62 10

4 3.14





 10–7 × m × 2.4 × 10–24 = 
346.62 10

4 3.14





M = 0.2196 × 10–3Kg

     = 21.96 × 10–5 kg
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Ans = 22

ID : 101353

23. 2 g of a non-volatile non-electrolyte solute is disolved in 200 g of two different solvents A and B whose

ebullioscopic constants are in the ratio of 1 : 8. The elevation in boiling points of A and B are in the ratio

 
x

x : y
y

. The value of y is _____. (Nearest Integer)

nks fHkUu foyk;dksa A rFkk B ftuds DoFkukad mUu;u fLFkjkad dk vuqikr 1 : 8 gS] esa ls izR;sd ds 200g esa vok’i”khy rFkk

fo|qr vuki?kV; foys; ds 2g dks ?kksyus ij] A rFkk B eas cus foy;uksa ds DoFkukad mUu;u dk vuqikr  
x

x : y
y

 gS] rks

y dk eku gS __________A (fudVre iw.kkZad esa)

Ans. Official Answer NTA (8)

Sol. b bT k m 

 
 

 
 

b bA A

b bB B

T k

T k






1 x

8 y
 

y 8 

ID : 101354

24.      22NOCl g 2NO g Cl g

In an experiment, 2.0 moles of NOCl was placed in a one-litre flask and the concentration of NO after

equilibrium established, was found to be 0.4 mol/L. The equilibrium constant at 30°C is _____ × 10 –4.

     22NOCl g 2NO g Cl g

,d iz;ksx esa NOCl ds 2.0 moles dks ,d yhVj ds ¶ykLd esa j[kk x;kA lkE; voLFkk igq¡pus ij] NO dh lkUnzrk 0.4

mol/L feyhA 30°C ij lkE; fLFkjkad gS __________ × 10 –4. (fudVre iw.kkZad esa)

Ans. Official Answer NTA (125)

Sol. 2NOCl(g)  2NO(g) + Cl
2
(g)

t = 0 2

t = t
eq

2 – 0.4 0.4 0.2
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   
 

2

C 2

0.2 0.4
k

1.6




10.2 1
10

16 8
  

= 0.125 × 10–1

= 125 × 10–4

ID : 101355

25. The limiting molar conductivities of NaI, NaNO
3
 and AgNO

3
 are 12.7, 12.0 and 13.3 mS m2 mol–1, respectively

(all at 25°C). The limiting molar conductivity of AgI at this temperature is _____ mS m2 mol–1.

25° ij NaI, NaNO
3
 rFkk AgNO

3
 dh lhekar eksyj pkydrk,a Øe”k% 12.7, 12.0 rFkk 13.3 mS m2 mol–1, gSaA blh rki

ij AgI dh lhekar eksyj pkydrk gS _____ mS m2 mol–1.

Ans. Official Answer NTA (14)

Sol. Given

(1) m
  (NaI) = 12.7 mS m2 mol–1

(2) m
  (NaNO

3
) = 12.0 mS m2 mol–1

(3) m
  (AgNO

3
) = 13.3 mS m2 mol–1

m
  (Ag I) = (1) + (3) – (2)

= 12.7 + 13.3 – 12.0

= 26.0 – 12.0

m
  (Ag I) = 14.0

ID : 101356

26. The rate constant for a first order reaction is given by the following equation :

42.0 10 K
In k 33.24

T


 

The Activation energy for the reaction is given by __________ kJ mol–1. (In Nearest Integer)
(Given : R = 8.3 J K–1 mol–1)

,d izFke dksfV dh vfHkfØ;k ds fy, osx fLFkjkad dks fuEufyf[kr lehdj.k ls n”kkZrs gSa %

42.0 10 K
In k 33.24

T


 

vfHkfØ;k ds fy, lfØ;.k ÅtkZ gS __________ kJ mol–1. (fudVre iw.kkZad esa)

(fn;k x;k gS : R = 8.3 J K–1 mol–1)

Ans. Official Answer NTA (166)
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Sol.
AE

ln k ln A
RT

 

Given : 
42.0 10

ln k 33.24
T


 

On comparing 
4AE

2.0 10
R

 

E
A
 = 2.0 × 104 × R

E
A
 = 2.0 × 104 × 8.3 J

E
A
 = 16.6 × 104 J = 166 kJ

ID : 101357

27. The number of statement(s) correct from the following for Copper (at. no. 29) is/are _____.

(A) Cu(II) complexes are always paramagnetic

(B) Cu(I) complexes are generally colourless

(C) Cu(I) is easily oxidized

(D) In Fehling solution, the active reagent has Cu(I)

dkWij (ijek.kq la[;k 29) ds fy, fuEu esa ls lgh dFkuksa dh la[;k gS __________A

(A) Cu(II) ds ladqy lnk vuqpqEcdh; gksrs gSa

(B) Cu(I) ds ladqy izk;% jaxghu gksrs gSa

(C) Cu(I) dk vkWDlhdj.k vklkuh ls gksrk gS

(D) Qsfyax foy;u ds lfØ; vfHkdeZd esa Cu(I) gksrk gS

Ans. Official Answer NTA (3)

Sol. (A) Cu(II) complexes are always paramagnetic as they have one unpaired electron due to d9 configuration of

Cu(II)

(B) Cu(I) complexes are generally colourless due to d10 configuration.

(C) Cu(I) is easily oxidised to Cu+2 in aqueous solution

2Cu+  Cu+2 + Cu

Cu+1 disproportionates to Cu+2 and Cu

(E°
cell 

> 0  for this cell reaction in aqueous solution)

In Fehling’s solution, active reagent has Cu(II) which is reduced to Cu(I) on reaction with aldehydes.

ID : 101358

28. Acidified potassium permanganate solution oxidises oxalic acid. The spin-only magnetic moment of the
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manganese product formed from the above reaction is __________ B.M. (Nearest Integer)

vEyh; iksVSf”k;e ijeSaxusV dk foy;u vkWWDlSfyd vEy dk vkWDlhdj.k dj nsrk gSA bl vfHkfØ;k esa fojfpr eSaxuht

mRikn ds] dsoy fLiu pqEcdh; vk?kw.kZ dk eku gksrk gS __________ B.M. (fudVre iw.kkZad esa)

Ans. Official Answer NTA (6)

Sol. 2KMnO
4
 + 5H

2
C

2
O

4
 + 3H

2
SO

4
  K

2
SO

4
 + 2MnSO

4
 + 10CO

2
 + 8H

2
O

Mn2+ has 5 unpaired electrons therefore the magnetic moment is 35  BM.

ID : 101359

29. Two elements A and B which form 0.15 moles of A
2
B and AB

3
 type compounds. If both A

2
B and AB

3
 weigh

equally, then the atomic weight of A is __________ times of atomic weight of B.

nks rRo A rFkk B, A
2
B rFkk AB

3 
izdkj ds 0.15 moles ;kSfxd cukrs gSaA ;fn A

2
B rFkk AB

3
 dh lagfr leku gks rks A dh

ijekf.od lagfr] B dh ijekf.od lagfr dh __________ xquk gksxhA

Ans. Official Answer NTA (2)

Sol. Let molar mass of A is a

Let molar mass of B is b

Again  0.15 [2a + b] = 0.15 [a + 3b]

a = 2b  
a 2

b 1

 
 

 

ID : 101360

30. Total number of possible stereoisomers of dimethyl cyclopentane is __________.

MkbesfFky lkbDyksisUVsu ds laHkkfor f=foe leko;oksa dh dqy la[;k gS __________A

Ans. Official Answer NTA (6)

Sol. Dimethyl cyclopentane

1,1-dimethylcyclopentane 

no stereoisomer 

CH3
CH3

1,2-dimethylcyclopentane 

CH3

CH3

will show stereo isomerism, Its stereo isomers are
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CH3

CH3

CH3

CH3

CH3

CH3

CH3

CH3

=

(identical)

(enantiomers)

CH3

CH3

1-3-dimethylcyclopantane

will show stereo isomerism, Its stereo isomers are

CH3

CH3

CH3

CH3

CH3

CH3

CH3

CH3

=
(identical)

(enantiomers)
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