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1. SO
2
Cl

2
 on reaction with excess of water results into acidic mixture

SO
2
Cl

2
 + 2H

2
O  H

2
SO

4
 + 2HCl

16 moles of NaOH is required for the complete neutralisation of the resultant acidic mixture.

The number of moles of SO
2
Cl

2
 used is:

SO
2
Cl

2
 ty ds vkf/kD; ls fØ;k djds vEyh; feJ.k nsrk gS

SO
2
Cl

2
 + 2H

2
O  H

2
SO

4
 + 2HCl

;fn ifj.kkeh vEyh; feJ.k dks iw.kZ :i esa mnklhu djus ds fy, NaOH ds 16 eksayksa dh vko';drk iM+rh gS

rks SO
2
Cl

2
 ds fdrus eksyksa dk mi;ksx fd;k ?

(1) 16 (2) 8 (3) 4 (4) 2

Question ID:100061

Ans. Official Answer NTA (3)

Sol. SO
2
Cl

2
 + 2H

2
O  H

2
SO

4
 + 2HCl

Moles of NaOH required for complete neutralisation of resultant acidic mixture = 16 moles

And 1 mole of SO
2
Cl

2
 produced 4 moles of H+.

 Moles of SO
2
Cl

2
 used will be = 

16

4
 = 4 moles

2. Which of the following sets of quantum numbers is not allowed  ?

fuEu esa ls DokaVe la[;kvksa dk dkSu lk lsV ekU; ugha gS ?

(1) n = 3,   = 2, m
1
 = 0, s = + 

1

2
(2) n = 3,   = 2, m

1
 = –2, s = + 

1

2

(3) n = 3,   = 3, m
1
 = –3, s = – 

1

2
(4) n = 3,   = 0, m

1
 = 0, s = – 

1

2

Question ID:100062

Ans. Official Answer NTA (3)

Sol. If n = 3, then possible values of   = 0, 1, 2 But in option (C), the value of   is given ‘3’, this is not possible.

3. The depression in freezing point observed for a formic acid solution of concentration 0.5 mL L–1 is 0.0405°C.

Density of formic acid is 1.05 g mL–1. The Van’t Hoff factor of the formic acid solution is nearly: (Given for

water k
f
 = 1.86 k kg mol–1)

0.5 mL L–1 lkaUnzrk okys Q+kfeZd vEy foy;u dk fgekad voueu  0.0405°C gSA Q+kfeZd vEy dk ?kuRo 1.05 g mL–1 gSA

(ty dk k
f
 = 1.86 k kg mol–1)

Q+kfeZd vEy foy;u dk okUV gkWQ xq.kd gS

(1) 0.8 (2) 1.1 (3) 1.9 (4) 2.4

Question ID:100063
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Ans. Official Answer NTA (3)

Sol. [HCOOH] = 0.5 ml L–1

 (0.5 ml × 1.05 g ml–1) HCOOH in 1L

 0.525 g HCOOH in 1L

m = 
 0.525 / 46

1kg
 mol [Assuming dilute solution]

f
f f

f

T 0.405 46
T iK m i 1.9

k m 1.86 0.525

 
     



4. 20 mL of 0.1 M NH
4
OH is mixed with 40 mL of 0.05 M HCl. The pH of the mixture is nearest to :

(Given : K
b
(NH

4
OH) = 1 × 10–5, log 2 = 0.30, log 3 = 0.48, log 5 = 0.69, log 7 = 0.84, log 11 = 1.04)

0.1 M NH
4
OH ds 20 mL dks 0.05 M HCl ds 40 mL ds lkFk feyk;k x;kA feJ.k dk pH gS :

(fn;k x;k gS : K
b
(NH

4
OH) = 1 × 10–5, log 2 = 0.30, log 3 = 0.48, log 5 = 0.69, log 7 = 0.84, log 11 = 1.04)

(1) 3.2 (2) 4.2 (3) 5.2 (4) 6.2

Question ID:100064

Ans. Official Answer NTA (3)

Sol. NH
4
OH + HCl  NH

4
Cl + H

2
O

2 mmole     2 mmole

                   –          – 2 mmole

4

2mmole 1
NH M

60ml 30
    

pH = 
w bpK pK log C 14 5 1.48

5.24
2 2

   
 

5. Match List -I with List -II

List –I List –II

A. N (g) + 3H (g)  2NH (g)2 2 3 I. Cu

B. CO(g) + 3H (g)  CH (g) + H O(g)2 4 2 II. Cu/ZnO – Cr O2 3

C. CO(g) + H (g)  HCHO(g)2  III. Fe O  + K O + Al Ox y 2 2 3

D. CO(g) + 2H (g)  CH OH(g)2 3 IV. Ni

Choose the correct answer from the options given below :

lwph - I dk lwph - II ls feyku dhft,A
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List –I List –II

A. N (g) + 3H (g)  2NH (g)2 2 3 I. Cu

B. CO(g) + 3H (g)  CH (g) + H O(g)2 4 2 II. Cu/ZnO – Cr O2 3

C. CO(g) + H (g)  HCHO(g)2  III. Fe O  + K O + Al Ox y 2 2 3

D. CO(g) + 2H (g)  CH OH(g)2 3 IV. Ni

uhps fn, x, fodYiksa esa ls lgh mÙkj pqus :

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

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

Question ID:100065

Ans. Official Answer NTA (3)

Sol. (A)      x y 2 2 3Fe O K O Al O

2 2 3N g 3H g 2NH g
 

 

(B) The selectivity of a catalyst is its ability to direct a reaction to yield a particular product. For example,
starting with H

2
 and CO, and using different catalysts, we get different products

       Ni
2 4 2CO g 3H g CH g H O g  

(C)      Cu
2CO g H g HCHO g 

(D)      2 3Cu/ZnO Cr O

2 3CO g 2H g CH OH g 

6. The IUPAC nomenclature of an element with electronic configuration [Rn] 5f146d17s2 is :

(1) Unnilbium (2) Unnilunium (3) Unnilquadium (4) Unniltrium

,d rRo ftldk ckákre bysDVªkWfud foU;kl [Rn] 5f146d17s2 gS] mldk IUPAC uke gS  :

(1) ;wfUufYc;e (2) ;wfUuywfu;e (3) ;wfUuDokfM;e (4) ;wfUuy~fVª;e

Question ID:100066

Ans. Official Answer NTA (4)

Sol. IUPAC nomenclature of element having atomic number 103 is Unniltrium.
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7. The compound(s) that is (are) removed as slag during the extraction of copper is :

(A) CaO (B) FeO (C) Al
2
O

3
(D) ZnO (E) NiO

Choose the correct answer from the options given below :

(1) (C), (D) only (2) (A), (B), (E) only (3) (A), (B) only (4) (B) only

dkWij ds fu"d"kZ.k esaa ;kSfxd tks /kkrqey ds :i esa fudkyk@ys tkrk@rs gS@gSa :

(A) CaO (B) FeO (C) Al
2
O

3
(D) ZnO (E) NiO

uhps fn, x, fodYiksa esa ls lgh mÙkj pqusa :

(1) (C), (D) dsoy (2) (A), (B), (E) dsoy (3) (A), (B) dsoy (4) (B) dsoy

Question ID:100067

Ans. Official Answer NTA (4)

Sol. The compound(s) that are removed as a slag during the extraction of copper is :

2 2O /SiO
3 2

slag

FeS FeSiO SO 

 Only iron oxide (FeO) is formed as slag during extraction of copper.

8. The reaction of H
2
O

2
 with potassium permanganate in acidic medium leads to the formation of mainly:

vEyh; ek/;e esa iksVSf'k;e ijeSaxusV ds lkFk H
2
O

2
 dh vfHkfØ;k ls eq[;r: curk gS&

(1) Mn2+ (2) Mn4+ (3) Mn3+ (4) Mn6+

Question ID:100068

Ans. Official Answer NTA (1)

Sol. The reaction of KMnO
4
 with H

2
O

2
 in acidic medium is as

2KMnO
4
 + 3H

2
SO

4
 + 5H

2
O

2

 K
2
SO

4
 + 2MnSO

4
 + 8H

2
O + 5O

2

 Mn2+ will be formed as the product.

9. Choose the correct order of density of the alkali metals :

{kkj /kkrqvksa ds ?kuRo dk lgh Øe pqusa %

(1) Li < K < Na < Rb < Cs (2) Li < Na < K < Rb < Cs

(3) Cs < Rb < K < Na < Li (4) Li < Na < K < Cs < Rb

Question ID:100069

Ans. Official Answer NTA (1)
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Sol. The increasing order of density of alkali metals as

Li      <      K      <      Na      <      Rb      <      Cs

0.53        0.86           0.97            1.53            1.87     (in g/dm3)

‘K’ metal has less density as compare to ‘Na’ metal.

10. The geometry around boron in the product ‘B’ formed from the following reaction is

 
3

450KBF + NaH A + NaF

A + NMe B

3 



(1) Trigonal planar (2) Tetrahedral (3) Pyramidal (4) Square planar

fuEu vfHkfØ;k esa izkIr mRikn ‘B’ esa cksjkWu ds pkjksa rjQ T;kfefr gS :

 
3

450KBF + NaH A + NaF

A + NMe B

3 



(1) f=kleurk{k leryh (2) prq"Qydh; (3) fijSfeMh (4) oXkZ leryh

Question ID:100070

Ans. Official Answer NTA (2)

Sol.
 

450K
3 2 6

A

2BF 6NaH B H 6NaF  

 
2 6 3 3 3
A

B H 2NMe 2BH .NMe 

NMe3

B

H
HH

 Geometry of boron will be tetrahedral.

11. The interhalogen compound formed from the reaction of bromine with excess of fluorine is a :

(1) Hypohalite (2) Halate (3) Perhalate (4) Halite

czksehu dh vfHkfØ;k ¶yqvksjhu ds vkf/kD; esa djkus ls cus varjkgSykstu ;kSfxd dks dgrs gSa  %

(1) gkbiksgSykbV (2) gSysV (3) ijgSysV (4) gSykbV

Question ID:100071

Ans. Official Answer NTA (2)

Sol.
 

 2

5
H O

2 2 5 3
excess

Br 5 F 2BrF HBrO forms bromate
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12. The photochemical smog does not generally contain :

izdk'k jlk;fud /kwedksgjs es tks lkekU;r% ugh gksrk gS] og gS %

(1) NO (2) NO
2

(3) SO
2

(4) HCHO

Question ID:100072

Ans. Official Answer NTA (3)

Sol. Photochemical smog contain :

Ozone, nitric oxide, organic compounds, nitrogen dioxide, formaldehyde.

 SO
2
 is not the part of photochemical smog.

13. A compound ‘A’ on reaction with ‘X’ and ‘Y’ produces the same major product but different by product ‘a’

and ‘b’. Oxidation of ‘a’ gives a substance produced by ants.

33

2 2 3

3

CHCH
||

H C = C – CH – C – CH
|
CH

33

2 3

3

a + O

CHCH
||

= C – CH – C – CH
|
CH

33

2 3

3

b + O

CHCH
||

= C – CH – C – CH
|
CH

X

Y

Compound ‘A’

‘X’ and ‘Y’ respectively are

(1) KMnO
4
/H+ and dil. KMnO

4
, 273 K (2) KMnO

4
(dilute), 373 K and KMnO

4
/H+

(3) KMnO
4
/H+ and O

3
, H

2
O/Zn (4) O

3
, H

2
O/Zn and KMnO

4
/H+

;kSfxd A, ‘X’ ,oa ‘Y’ ds lkFk 'A' vfHkfØ;k djds leku eq[; mRikn ijUrq fHkUu miksRikn  ‘a’ ,oa ‘b’ nsrk gSA ‘a’ dk

vkWDlhdj.k og inkFkZ nsrk gS tks phfV;k¡ mRiUu djrh gSaA

33

2 2 3

3

CHCH
||

H C = C – CH – C – CH
|
CH

33

2 3

3

a + O

CHCH
||

= C – CH – C – CH
|
CH

33

2 3

3

b + O

CHCH
||

= C – CH – C – CH
|
CH

X

Y

Compound ‘A’
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‘X’ ,oa ‘Y’ gSa] Øe'k%

(1) KMnO
4
/H+ ,oa dil. KMnO

4
, 273 K (2) KMnO

4
(dilute), 373 K ,oa KMnO

4
/H+

(3) KMnO
4
/H+ ,oa O

3
, H

2
O/Zn (4) O

3
, H

2
O/Zn ,oa KMnO

4
/H+

Question ID:100073

Ans. Official Answer NTA (4)

Sol.

H C=C–CH –C CH2 2 3

 CH3  H C3

 CH3

Y

XO
/H

O
,Zn

3

2

K
M

nO
/H
4

+

H C + O = C–CH C CH  2 3

 H C3

 CH3

 H C3O

(a) H

          CO + O = C–CH C CH2 2 3 

 H C3

 CH3

 H C3

 Ants produce formic acid in their Venom gland.

14. Most stable product of the following reaction is :

fuEu vfHkfØ;k dk lokZf/kd LFkkbZ mRikn gS %

OH

(i) H C3 SO Cl, Pyridine2

(ii) NaCN, DMF

(1)  

CN

(2) 

CN

(3) 

CN

(4) 

CN

Question ID:100074

Ans. Official Answer NTA (2)
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Sol.

CNOH

 CH3

 H C3

TsCl
Py

 OTs

 CH3

 H C3

 CN–

 SN2

 H C3

15. Which one of the following reaction does not represent correct combination of substrate and product under the

given conditions ?

fuEu vfHkfØ;kvksa esa ls dkSu lh nh xbZ n'kkvksa esa] lcLVªsV ,oa mRikn dk lgh la;kstu ugha gS ?

(1) 

O

Cl

O

H2

4

H

Pd.BaSO


(2) 

CN 

O

Hi DIBAL–H

ii H O
2

 
 
 

 
 
 



(3) 

CO C H2 2 5

O

Hi AIH iso Bu
2

ii H O
2

 
 
 

 
 
 



(4) 

O

HOH 

 

i Na Cr O
2 2 7

ii H SO , H O
2 4 2



Question ID:100075

Ans. Official Answer NTA (4)

Sol. OH

OHC

O

Na Cr O2 2 7

H SO /H O2 4 2

Na
2
Cr

2
O

7
, H

2
SO

4
/H

2
O is the strong oxidising agent and it will oxidise 1° alcohol into acids.
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16. An organic compound ‘A’ on reaction with NH
3
 followed by heating gives compound B. Which on further

strong heating gives compound C(C
8
H

5
NO

2
). Compound C on sequential reaction with ethanolic KOH, alkyl

chloride and hydrolysis with alkali gives a primary amine. The compound A is :

,d dkcZfud ;kSfxd ‘A’ , NH
3
 ds lkFk vfHkfØ;k] rnqijkar xeZ djus ij ;kSfxd B nsrk gS tks iqu % vf/kd xeZ djus ij

;kSfxd C(C
8
H

5
NO

2
) nsrk gSA ;kSfxd C Øfed :i ls ,FksukWfyd KOH, ,sfYdy DyksjkbM ,oa {kkj ds lkFk tyvi?kVu

djus ij ,d izkFkfed ,ehu nsrk gSA ;kSfxd A gS :

(1)  

CHO

CHO

(2) 

CHO

COOH

(3) 

COOH

COOH

(4) 

OH 

CHO

Question ID:100076

Ans. Official Answer NTA (3)

Sol. COOH

COOH

CONH2

CONH2

 NH3



Phthalic acid
(A)

Strong

heating

Ethanolic

KOH
NH

C

C

O

O

(B) (C)

OH/H O2N – R

C

C

O

O

R – ClN K

C

C

O

O


R – NH + 2

(Primary amine)

CCO–

CCO–

All the given reactions can be explained if organic compound (A) is phthalic acid.

17. Melamine polymer is formed by the condensation of :

esySehu cgqyd dk fuekZ.k fuEufyf[kr esa ls fdl la?kuu ls gksrk gS

(1)  

 NH2N

 NH2

 H N2

NN + HCHO
(2) 

 NH2

 NH2

 H N2

NN + HCHO
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(3) 

 NH2

 NH2

 H N2

+ HCHO
(4) 

 NH2

 NH2

+ HCHON

Question ID:100077

Ans. Official Answer NTA (1)

Sol. Melamine polymer is formed by the condensation polymerisation of melamine and formaldehyde.

 NH2  NHCH OH2  NH  CH– – 2 N N N

 NH2  NH2  NH

Melamine Resin Intermediate Melamine polymerFormaldehyde

 H N2  H N2   HN–

N N

n

NN N N+    HCHO

18. During the denaturation of proteins, which of these structures will remain intact ?

(1) Primary (2) Secondary (3) Tertiary (4) Quaternary

izksVhu ds fod`rhdj.k esa fuEu esaa ls dkSu&lh lajpuk vizHkkfor jgrh gS :

(1) izkFkfed (2) f}rh;d (3) r`rh;d (4) prq"d

Question ID:100078

Ans. Official Answer NTA (1)

Sol. Primary structure remains intact during denaturation of proteins

19. Drugs used to bind to receptors, inhibiting its natural function and blocking a message are called :

(1) Agonists (2) Antagonists (3) Allosterists (4) Anti histaminists

tks vkS"k/k] xzkgh dh lrg ij vkcaf/kr gksdj blds izkd`frd dk;Z esaa vojks/k mRiUu djrs gSa rFkk lans'k vo:) djrs gSa]

dgykrs gS :

(1) ,sxksfuLV (2) ,sUVkxksfUkLV (3) ,syksLVhfjLV (4) ,asVhfgLVSfefuLV

Question ID:100079

Ans. Official Answer NTA (2)

Sol. Drugs that bind to the receptor site and inhibit its natural function are called Antagonists.
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20. Given below are two statements :

Statement I : On heating with KHSO4, glycerol is dehydrated and acrolein is formed.

Statement II : Acrolein has fruity odour and can be used to test glycerol’s presence.

Choose the correct option.

(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;s gSaA

dFku  I : KHSO
4 
ds lkFk xeZ djus ij ] fXyljkWy dk futZyu gks tkrk gS rFkk ,sØksyhu curk gSA

dFku  II : ,sØksyhu esa Qyksa tSlh [kq'kcw gksrh gS rFkk bldk mi;ksx fXyljkWy dh mifLFkfr ds ijh{k.k ds fy, fd;k

tk ldrk gSA

fuEufyf[kr fodYiksa esa ls lokZf/kd mfpr dks pqfu,A

(1) dFku I ,oa II nksuksa lgh gSa

(2) dFku I ,oa II nksuksa xyr gSa

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

(4) dFku I xyr gS ijURkq dFku II lgh gS

Question ID:100080

Ans. Official Answer NTA (3)

Sol. Glycerol, on heating with KHSO
4
, undergoes dehydration to give unsaturated aldehyde called acrolein. So,

statement I is correct.

H – CH – OH
|

HO – C – H

H – CH – OH
|

Glycerol

CH = O
|
CH

 CH2

||

Acrolein

KHSO4

–2H O2

CH – OH

C

 CH2

||

||

Acrolein has piercing unpleasant smell. So, statement II is incorrect.
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21. Among the following species

N
2
, N

2
+, N

2
–, N

2
2–, O

2
, O

2
+, O

2
–, O

2
2–

the number of species showing diamagnetism is __________.

fuEu Lih'kht+ esa ls

N
2
, N

2
+, N

2
–, N

2
2–, O

2
, O

2
+, O

2
–, O

2
2–

izfrpqEcdh; Lih'kht dh la[;k gS_______

Question ID:100081

Ans. Official Answer NTA (2)

Sol. Diamagnetic species are : N
2
, O

2
2–

22. The enthalpy of combustion of propane, graphite and dihydrogen at 298 K are –2220.0 kJ mol–1, –393.5 kJ

mol–1 and –285.5 kJ mol–1 respectively. The magnitude of enthalpy of formation of propane (C
3
H

8
) is __________

kJ mol–1. (Nearest integer)

298 K ij] izksisu] xzsQkbV ,oa MkbgkbMªkstu dh ngu ,UFkSYih gS Øe'k % –2220.0 kJ mol–1, –393.5 kJ mol–1 ,oa

–285.5 kJ mol–1 izksisu (C
3
H

8
) dh fojpu ,UFkSYih dk ifjek.k gS % __________ kJ mol–1. (fudVre iw.kkZad esa)

Question ID:100082

Ans. Official Answer NTA (104)

Sol. Enthalpy of combustion of propane, graphite and H
2
 at 298K are

C
3
H

8
(g) + 5O

2
(g)  3CO

2
 (g) + 4H

2
O(l) , H

1
 = –2220 kJ mol–1

C(graphite) + O
2
 (g)  CO

2
(g), H

2
 = –393.5 kJmol–1

H
2
(g) + 

1

2
O

2
 (g)  H

2
O (l),  H

3
 = –285.8 kJ mol–1

The desired reaction is

3C(graphite) + 4H
2
(g)  C

3
H

8
(g)

H
f
 = 3H

2
 + 4H

3
 – H

1

= 3(–393.5) + 4(–285.8) – (–2220)

= –103.7 kJ mol–1

|H
f
|   104 kJ mol–1
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23. The pressure of a moist gas at 27°C is 4 atm. The volume of the container is doubled at the same temperature.

The new pressure of the moist gas is __________ × 10–1 atm. (Nearest integer)

(Given : The vapour pressure of water at 27°C is 0.4 atm.)

fdlh ue xSl dk 27°C ij nkc 4 atm gSA ik=k dk vk;ru] leku rki ij] nks xquk dj fn;k tkrk gSA vc ue xSl dk

u;k nkc gS__________ × 10–1 atm. (fudVre iw.kkZad esa)

(fn;k x;k gS : 27°C ij ty dk ok"i nkc gS % 0.4 atm.)

Question ID:100083

Ans. Official Answer NTA (22)

Sol. Pressure of moist gas = 4 atm

Vapour Pressure of H
2
O = 0.4 atm

Pressure of gas = 3.6 atm

on doubling volume only pressure of gas will change so

P
1
V

1
 = P

2
V

2

 (3.6) V = (P
2
) (2V)

P
2
 = 1.8 atm

but vapour pressure remain same

So P
total

 = P
2 
+ V. P. of H

2
O

= 1.8 + 0.4

= 2.2 atm

= 22 × 10–1

24. The cell potential for Zn|Zn2+(aq)||Snx+|Sn 0.801 V at 298 K. The reaction quotient for the above reaction is

10–2. The number of electrons involved in the given electrochemical cell reaction is __________.

(Given : 2+ x +

o o

Zn |Zn Sn |Sn
E = –0.763V, E = + 0.008V  and 

2.303RT
= 0.06V

F
)

298 K ij Zn|Zn2+(aq)||Snx+|Sn dk lsy foHko 0.801 V gSA mi;qZDr vfHkfØ;k dk vfHkfØ;k HkkxQy 10–2 gSA fn, x,

oS|qr jklk;fud lsy vfHkfØ;k esa Hkkx ysus okys bysDVªkWuksa dh la[;k gS ________.

(fn;k x;k gS : 2+ x +

o o

Zn |Zn Sn |Sn
E = –0.763V, E = + 0.008V  ,oa 

2.303RT
= 0.06V

F
)

Question ID:100084

Ans. Official Answer NTA (4)

Sol. Anode : [Zn (s)  Zn2+ (aq) + 2e–] X

Cathode : [Snx+ + Xe–  Sn (s)]2

_______________________________________
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x Zn (s) +2Snx+ 2x  x Zn2+ (aq) + Sn (s)

_______________________________________

 o
CellE 0.008 0.763  

= 0.771 V

x2

o
Cell 2x

Zn0.06
Ecell E log

2x Sn





     
    

20.06
0.801 0.771 log10

2x
 

0.06
0.03

x
 

x = 2

Total number of electrons involved = 2x = 4

25. The half life for the decomposition of gaseous compound A is 240 s when the gaseous pressure was 500 Torr

initially. When the pressure was 250 Torr, the half life was found to be 4.0 min. The order of the reaction is

___________. (Nearest integer)

fdlh xSlh; ;kSfxd A dh v/kZvk;q 240s gS tc izkjfEHkd xSlh; nkc 500 Torr Fkk tc nkc 250 Torr Fkk rks v/kZ vk;q

dks 4.0 feuV ik;k x;k FkkA vfHkfØ;k dh dksfV gS ___________(fudVre iw.kkZad esa)

Question ID:100085

Ans. Official Answer NTA (1)

Sol. (t
1/2

)
A
 = 240 s when P = 500 torr

(t
1/2

)A = 4 min = 4 × 60 = 240 sec when P = 250 torr

If means half-life is independent of concentration of reactant present.

 Order of reaction = 1

26. Consider the following metal complexes :

[Co(NH
3
)

6
]3+

[CoCl(NH
3
)

5
]2+

[Co(CN)
6
]3–

[Co(NH
3
)

5
(H

2
O)]3+

The spin-only magnetic moment value of the complex that absorbes light with shortest wavelength is __________
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B.M. (Nearest integer)

fuEu /kkrq ladqyksa  ij fopkj djsa :

[Co(NH
3
)

6
]3+

[CoCl(NH
3
)

5
]2+

[Co(CN)
6
]3–

[Co(NH
3
)

5
(H

2
O)]3+

buesa ls /kkrq ladqy tks izdk'k dh U;wurd rjaxnS/;Z vo'kksf"kr djrh gS mldk dsoy fLiu pqEcdh; vk?kw.kZ gS_________

B.M. (fudVre iw.kkZad)

Question ID:100086

Ans. Official Answer NTA (0)

Sol. In all complexes, Co is present in +3 oxidation state and all complexes are low spin or inner orbital complex.

Stronger the ligand, higher the crystal field splitting.

So, order of crystal field splitting is

[Co(CN)
6
]3– > [Co(NH

3
)

6
]3+ > [Co(NH

3
)

5
(H

2
O)]3+ > [CoCl(NH

3
)

5
]2+.

Shortest wavelength is shown by complex having maximum crystal field splitting.

 
3

6 6
Co CN

d


  

Spin only magnetic moment =  0 0 2  = 0 B.M

27. Among Co3+, Ti2+, V2+ and Cr2+ ions, one if used as a reagent cannot liberate H
2
 from dilute mineral acid

solution, its spin-only magnetic moment in gaseous state is __________ B.M. (Nearest integer)

Co3+, Ti2+, V2+ ,oa Cr2+ esa ls og ,d ftldk ;fn mi;ksx vfHkdeZd ds :i esa djsa rks og ruq [kfut vEyksa  ls

gkbMªkstu fueqZDr ugha dj ikrkA mldk 'dsoy fLiu' pqEcdh; vk?kw.kZ xSlh; voLFkk esa gS_________ B.M. (fudVre

iw.kkZad)

Question ID:100087

Ans. Official Answer NTA (5)
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Sol. Co3+ will not liberate H
2
 gas an reaction with dilute acid

3 2

0

Co /Co
E 1.97   

And Co3+ has electronic configuration = [Ar] 3d6

 4 unpaired e– are present in it

 Spin-only magnetic moment  4 4 2 4.92 5   

28. While estimating the nitrogen present in an organic compound by Kjeldahl’s method, the ammonia evolved

from 0.25 g of the compound neutralized 2.5 mL of 2 M H
2
SO

4
. The precentage of nitrogen present in organic

compound is __________.

fdlh dkcZfud ;kSfxd esa mifLFkr ukbVªkstu dk dsYMkWy fof/k }kjk ek=kkRed fo'ys"k.k djus ij ;kSfxd ds 0.25 g ls

mRlftZr veksfu;k 2 M H
2
SO

4 
ds 2.5 mL dks mnklhu dj nsrh gSA dkcZfud inkFkZ eas mifLFkr ukbVªkstu dk izfr'kr

gS_______

Question ID:100088

Ans. Official Answer NTA (56)

Sol. Organic compound  NH
3

0.25 gram
2NH

3
 + H

2
SO

4 


 
(NH

4
)

2
SO

4

Mili eq. of NH
3
 = Mili eq. of H

2
SO

4

 
3NH1 n = 2 × 2 × 2.5

3NHn  = nN = 10 milimole

W
N
 = 10 × 14 × 10–3 = 0.14 gram

% of nitrogen in compound = 
0.14

0.25
 × 100 = 56
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29. The maximum possible number of sp3 hybridised carbons in an acyclic neutral compound  containing CN

group with molecular formula C
4
H

5
N is __________.

mnklhu ,sfylkbfDyd ;kSfxd ftldk v.kqlw=k C
4
H

5
N gS] rFkk ftlesa CN xzqi mifLFkr gks] esa mifLFkr vf/kdre

laHko sp3 ladfjr dkcZu ijek.kqvksa dh la[;k gS __________.

Question ID:100089

Ans. Official Answer NTA (0 or 1)

Sol. C
4
H

5
N

 
H X N

DBE C 1
2

  
    

 

5 1
4 1 5 2 3

2

 
      

 

3 double bond equivalent are present in compound

C  N or

C  N

Only1 sp3 hybridised carbon is there

(Keeping compound as acyclic)

30. In the given reaction

O
H C3

C – O Et

CH  – C – CH2 3

O

O Et
A

(Where Et is –C
2
H

5
)

The number of chiral carbon/s in product A is ___________.

nh xbZ vfHkfØ;k esa

O
H C3

C – O Et

CH  – C – CH2 3

O

O Et
A

(tgk¡ Et is –C
2
H

5 
gS)
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mRikn A esa mifLFkr dkbjy dkcZu ijek.kqvksa dh la[;k gS@gSa__________

Question ID:100090

Ans. Official Answer NTA (2)

Sol. H C3

O

 OEt

 CH2  CH3 C

O

O

 OEt

 OEt

 CH2
 CH2 C

O

OO

(A)

*
*

2 chiral carbons are there in product A.


