
CHEMISTRY _ 6 Sep. _ SHIFT - 2



1. Match the following :
Test/Method Reagent
(i) Lucas Test (a) C6H5SO2Cl/aq. KOH
(ii) Dumas method (b) HNO3/AgNO3
(iii) Kjeldahl's method (c) CuO/CO2
(iv) Hinsberg Test (d) Conc. HCl and ZnCl2

(e) H2SO4

fuEufyf[ kr  dk l qesy dhft ,  :
i j h{k.k/fof/k vfHkdeZd
(i) Y; wdkl  i j h{k.k (a) C6H5SO2Cl/t yh;  KOH
(ii) M~; wek fof/k (b) HNO3/AgNO3

(iii) dSYMkWy fof/k (c) CuO/CO2

(iv) fgal cxZ i j h{k.k (d) l kUnz HCl r Fkk ZnCl2
(e) H2SO4

(1) (i)-(d),(ii)-(c),(iii)-(e),(iv)-(a) (2) (i)-(b),(ii)-(a),(iii)-(c),(iv)-(d)
(3) (i)-(b),(ii)-(d),(iii)-(e),(iv)-(a) (4) (i)-(d),(ii)-(c),(iii)-(b)-(iv)-(e)

Sol. 1
By Theory

2. The IUPAC name of the following compound is:

OH
NH2

O N2

CHO
(1) 2-nitro-4-hydroxymethyl-5-amino benzaldehyde
(2) 3-amino-4-hydroxymethyl-5-nitro benzaldehyde
(3) 4-amino-2-formyl-5-hydroxymehtyl nitrobenzene
(4) 5-amino-4-hydroxymethyl-2-nitro benzaldehyde
fuEufyf[ kr  ; kSfxd dk IUPAC uke gS %

OH
NH2

O N2

CHO

(A) 2-ukbVªks-4-gkbMªkWDl hesfFky-5-, sehuks csUt SfYM+gkbM+

(B) 3-, ehuks-4-gkbMªkWDl hesfFky-5-ukbVªkscsUt SfYM+gkbM+

(C) 4-, ehuks-2-QkfeZy-5-gkbMªkWDl hesfFky ukbVªkscsUt hu

(D) 5-, ehuks-4-gkbMªkWDl hesfFky-2-ukbVªkscsUt SfYM+gkbM+
Sol. 4



3. For the Given Cell;

       2+ 2+
1 2Cu s |Cu C M ||Cu C M |Cu s

Change in Gibbs energy  ΔG is negative, if :

fn; s x; s l sy

       2 2+
1 2Cu s |Cu + C M ||Cu C M |Cu s

ds fy,  fxCl  Åt kZ esa i fj or Zu  ΔG _ .kkRed gksxh] ; fn:

(1) 2 12C C (2) 
1

2 2
CC 

(3) C1 = 2C2 (4) C1 = C2
Sol. 1
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 < 0  C1 < C2    C2 = 12C

4. Reaction of an inorganic sulphite X with dilute H2SO4 generates compound Y. Reaction of Y with
NaOH gives X. Further, the reaction of X with Y and water affords compound Z. Y and Z, repectively,
are :
(1) SO2 and NaHSO3 (2) S and Na2SO3
(3) SO2 and Na2SO3 (4) SO3 and NaHSO3

, d vdkcZfud l YQkbV X r uq H2SO4 ds l kFk vfHkfØ; k dj ds ; kSfxd Y cukr k gSA  Y dh NaOH ds l kFk vfHkfØ; k X nsr h gSA
i qu% X dh Y r Fkk t y ds l kFk vfHkfØ; k ; kSfxd Z nsr h gSA Y r Fkk Z Øe' k% gS&
(1) SO2 r Fkk NaHSO3 (2) S r Fkk Na2SO3

(3) SO2 r Fkk Na2SO3 (4) SO3 r Fkk NaHSO3

Sol. 1
Na SO  +dilute H SO   Na SO  + H SO2 3 2 4          2 4 2 3

H O + SO  2 2
(Y)

NaOH

Na SO2 3

SO  + H O2 2

NaHSO3
(Z)

(x)

Ans. (1) Y = SO2

Z = NaHSO3



5. The value of KC is 64 at 800 K for the reaction N2(g) + 3H2(g)  2NH3(g)
The value of KC for the following reaction is :

NH3(g)    2 2
1 3N g + H g
2 2

vfHkfØ; k N2(g) + 3H2(g)  2NH3(g) ds fy,  Kc dk eku 800 K i j  64 gSA fuEufyf[ kr  vfHkfØ; k ds fy,  KC dk eku gS%

NH3(g)    2 2
1 3N g + H g
2 2

(1) 1/4 (2) 8 (3) 1/8 (4) 1/64
Sol. 3

KC = 1/2(64)

KC = 
1
8

6. The correct match between Item - I (Starting material) and Item - II (reagent) for the preparation
of benzaldehyde is :

Item - I Item - II
(I) Benzene (P) HCl and SnCl2.H3O+

(II) Benzonitrile (Q) H2, Pd- BaSO4, and quinoline
(III) Benzoyl Chloride (R) CO, HCl and AlCl3
(1) (I) - (R), (II) - (P) and (III) - (Q)
(2) (I) - (P), (II) - (Q) and (III) - (R)
(3) (I) - (Q), (II) - (R) and (III) - (P)
(4) (I) - (R), (II) - (Q) and (III) - (P)
csUt SfyMgkbM+ dks cukus ds fy , ] en- I (vkj afHkd nzO; ) r Fkk en- II (vfHkdkj d) ds chp l gh l qesy gS%

en- I en- II
(I) csUTkhu (P) HCI r Fkk SnCl2.H3O+

(II) csUt ksukbVªkby (Q) H2, Pd- BaSO4,S r Fkk fDouksyhu

(III) csUt k; y Dyksj kbM (R) CO, HCl r Fkk AlCl3
(1) (I) - (R), (II) - (P) r Fkk (III) - (Q)
(2) (I) - (P), (II) - (Q) r Fkk (III) - (R)
(3) (I) - (Q), (II) - (R) r Fkk (III) - (P)
(4) (I) - (R), (II) - (Q) r Fkk (III) - (P)

Sol. 1



+ CO + HCl
AlCl3

CH=O

(Gattermann - koch aldehyde synthesis)

SnCl  + HCl2

CH=O

(stephen's reaction)
H O3

+

H /Pd-BaSO2 4

CH=O

(Rosenmund reduction)

C

O

Cl

CN

7. For a d4 metal ion in an octahedral field, the correct electronic configuration is :

(1) 2 2
g 2g oe t  when  < P (2) 4 o

2 g oe  when  < Pgt 

(3) 3 1
2g oe  when  > Pgt  (4) 3 1

2g oe  when  < Pgt 

v"VQydh;  {ks=k es , d d4 /kkr q vk; u ds fy ,  l gh bysDVªkWfud fou; kkl  gS %

(1) 2 2
g 2g oe t    < Pt c (2) 4 o

2 g oe   < Pt cgt

(3) 3 1
2g oe   > Pt cgt (4) 3 1

2g oe   < Pt cgt
Sol. 4

d4  3 1
2g gt e – 0 < P

8. The correct match between Item - I and Item - II is :
Item - I Item - II
(a) Natural rubber (I) 1,3-butadiene + styrene
(b) Neoprene (II) 1,3-butadiene + acrylonitrile
(c) Buna-N (III) Chloroprene
(d) Buna-S (IV) Isoprene
en-I r Fkk en- II ds chp l gh l qesy gS:

en- I en- II
(a) i zkdf̀r d j cj (I) 1,3-C; wVkMkbZu + LVkbj hu
(b) fu; ksi zhu (II) 1,3-C; wVkMkbZu + , fØyksukbVªkby
(c) C; wuk-N (III) Dyksj ksi zhu
(d) C; wuk- S (IV) vkbl ksi zhu
(1) (a) - (III), (b) - (IV), (c) - (I), (d) - (II)    (2) (a) - (IV), (b) - (III), (c) - (II), (d) - (I)

(3) (a) - (IV), (b) - (III), (c) - (I), (d) - (II)    (4) (a) - (III), (b) - (IV), (c) - (II), (d) - (I)
Sol. 2

By Theory



9. Which one of the following statement is not true ?
(1) Lactose contains α -glycosidic linkage between C1 of galactose and C4 of glucose.
(2) Lactose is a reducing sugar and it gives Fehling's test.
(3) On acid hydrolysis, lactose gives one molecule of D(+)-glucose and one molecule of D(+)-
galactose.
(4) Lactose(C11H22O11) is a disaccharide and it contains 8 hydroxyl groups.
fuEu es l s dkSul k , d dFku l gh ugh gS ?
(1) ySDVksl  es XkSySDVksl  ds C1 r Fkk Xywdksl  ds C4 ds chp α -Xykbdksl kbM+h ca/k gksr k gSA
(2) ySDVksl  , d vi pk; h ' kdZj k gS r Fkk ; g Qsgfyax i j h{k.k nsr k gSA
(3) vEyh;  t y  vi ?kVu dj us i j ] ySDVksl  D(+)-Xywdksl  dk , d v.kq r Fkk D(+)-xSySDVksl  dk , d v.kq nsr k gSA
(4) ySDVksl  (C11H22O11) , d Mkbl sdSj kbM gS r Fkk bl esa 8 gkbMªkfDl y l ewg gSA

Sol. 1
Lactose contains -glycosidic linkage between C1 of galactose and C4 of glucose.

O
CH –OH2

OH
OH

OH

O
O

CH –OH2

OH

OH
OH

Structure of Lactose

10. The element that can be refined by distillation is :
(1) tin (2) gallium (3) zinc (4) nickel
r Ro ft l dk i fj "dj .k vkl ou ds } kj k fd; k t kr k gS] gSa %
(1) fVu (2) xSfy; e (3) ft ad (4) fudsy

Sol. 3
Zinc  Refined by distillation

11. Match the following compounds (Column-I) with their uses (Column-II) :
S. No. Column – I S. No. Column – II
(I) Ca(OH)2 (A) Casts of statues
(II) NaCl (B) White wash

(III) 4 2
1CaSO . H O
2

(C) Antacid

(IV) CaCO3 (D) Washing soda preparation
fuEufyf[ kr  ; kSfxdksa (dkWye-I) dk muds mi ; ksxkssa (dkWye-II) ds l kFk l qesy dhft ,  :
Øekad dkWye– I Øekad dkWye – II
(I) Ca(OH)2 (A) ewfr Z; ksa dh <ykbZ
(II) NaCl (B) l Qsnh

(III) 4 2
1CaSO H O
2

(C) i zfr &vEy

(IV) CaCO3 (D) /kksus dk l ksM+k cukuk
(1) (I)-(B),(II)-(C),(III)-(D),(IV)-(A) (2) (I)-(C),(II)-(D),(III)-(B),(IV)-(A)
(3) (I)-(B),(II)-(D),(III)-(A),(IV)-(C) (4) (I)-(D),(II)-(A),(III)-(C),(IV)-(B)

Sol. 3



(i) Ca(OH)2  used in white wash due to its disinfectant nature
(ii) CaCO3 it used as an Antacid

(iii) CaSO4 .
1
2

H2O  Formaking casts of statues and busts

(iii) Preparation of wasing soda (sodium carbonate)
(1) 2NH3 + H2O + CO2  (NH4)2CO3

(2) (NH4)2CO3 + H2O + CO2 2NH4HCO3

(3) NH4HCO3 + NaCl NH4Cl + NaHCO3

(4) 2NaHCO3 Na2CO3 + CO2 + H2O
Ans. (3)

12. Mischmetal is an alloy consisting mainly of :
(1) lanthanoid and actinoid metals (2) lanthanoid metals
(3) actinoid metals (4) actinoid and transition metals
fe' k /kkr q fuEufyf[ kr  es l s fdl dk feJkr q gS\
(1) ySUFkSuk; M+ /kkr q, W r Fkk , sfDVuk; M+ /kkr q, W (2) ySUFkSuk; M+ /kkr q, W
(3) , sfDVuk; M+ /kkr q, W (4) , sfDVuk; M+ r Fkk l aØe.k /kkr q, a

Sol. 2
Misch metal - well known alloy is mischmetal which consists of Lanthanoid metal (~ 95%) and
iron (~ 5%) and Traces of S, C, Ca and Al

13. For a reaction,

     2 2 n4M s +nO g 2M O s
the free energy change is plotted as a function of temperature. The temperature below which the
oxide is stable could be inferred from the plot as the point at which :
(1) the free energy change shows a change from negative to positive value.
(2) the slope changes from positive to zero
(3) the slope changes from positive to negative.
(4) the slope changes from negative to positive.
, d vfHkfØ; k

     2 2 n4M s +nO g 2M O s

ds fy,  eqDr  Åt kZ i fj or Zu dks r ki  ds Qyu ds : i  esa vkysf[ kr  fd; k t kr k gSA vkys[ k l s r ki ] ft l ds uhps vkWDl kbM LFkk; h gS
dks ml  fcUnq ds : i  esa vuqekfur  fd; k t kr k gS] ft l  i j
(1) eqDr  Åt kZ i fj or Zu _ .kkRed l s /kukRed eku esa i fj or Zu n' kkZr k gSA
(2) Lyksi  dk i fj or Zu /kukRed l s ' kwU;  es gksr k gSA
(3) Lyksi  dk i fj or Zu /ukRed l s _ .kkRed gksr k gSA
(4) Lyksi  dk i fj or Zu _ .kkRed l s /kukRed eku esa i fj or Zu gksr k gSA

Sol. 1
G = H – TS
G = –ve (stable oxide)
G = +ve (unstable oxide)



14. The increasing order of the boiling points of the major products A,B and C of the following reaction
will be :
fuEu vfHkfØ; kvksa es eq[ ;  mRi knksa A,B r Fkk C ds DoFkukadks dk c<+r k Øe gksxk:

(a) +HBr (C H CO)6 5 2 A

O

(b) + HBr B

(c) + HBr C

(1) A < B < C (2) C < A < B
(3) A < C < B (4) B < C < A

Sol. 4

+ HBr
Br

(a)

+ HBr(b) Br

+ HBr

Br

(c)

(C H COO)6 5 2

B.P  
1

Branching

15. The average molar mass of chlorine is 35.5g mol-1. The ratio of 35Cl to 37Cl in naturally occurring
chlorine is close to :
Dyksj hu dk vkSl r  ekksyj  nzO; eku 35.5g mol-1 gSA i zkd f̀r d Dyksj hu esa 35Cl vkSj  37Cl dk vuqi kr  yxHkx gS:
(1) 1 : 1 (2) 3 : 1
(3) 2 : 1 (4) 4 : 1

Sol. 2

35x 37y 35.5
x y





1.5y = –0.5x
x/y = 3/1



16. which of the following compound can be prepared in good yield by Gabriel phthalimide synthesis ?
fuEufyf[ kr  ; kSfxdks esa l sa vPNh ek=kk esa XkSfcz; y FkSfyekbM+ l a' ys"k.k ds } kj k cuk; k t k l dr k gS \

(1) 

CH NH2 2

(2)  

NH2

(3) CH3-CH2-NHCH3 (4) 
CH —C NH2 2—

O

Sol. 1

COOH

COOH

O

O
NH3

O

NH KOH

O O

O

N K  – + 

O

O

N–R

O

H O2

O

OH

O

OHRNH  +2

In this reaction, the alkyl halide should be , which can gives SN
2 reaction

easily.

17. The reaction of NO with N2O4 at 250 K gives:
250 K i j  NO dh N2O4 ds l kFk vfHkfØ; k nsr h gS %
(1) N2O (2) NO2

(3) N2O5 (4) N2O3

Sol. 4

NO + N2O4 250kN2O3



18. A set of solution is prepared using 180g of water as a solvent and 10g of different non-volatile
solutes A,B and C. The relative lowering of vapour pressure in the presence of these solutes are in
the order [Given, molar mass of A = 100g mol-1 ;B = 200g mol-1 ; C = 10,000g mol-1]
t y  ds 180g dks foyk; d ds : i  esa r Fkk fofHkUu vok"i ' khy foys; ks A,B r Fkk C ds 10 g dk mi ; ksx djds foy; uksa dk , d l eqPp;

cuk; k t kr k gS bu foys; ksa dh mi fLFkfr  esa ok"i  nkc ds l ki s{k vou; u dk Øe gS

[fn; k x; k gS % A dk eksyj  nzO; eku = 100g mol-1 B = 200g mol-1 ; C = 10,000g mol-1]
(1) A > C > B (2) B > C > A
(3) C > B > A (4) A > B > C

Sol. 4

RLVPA = 
0.1 1

10.1 101


RLVPB = 
0.05 1

10.05 201


RLVPC = 
3

410 10
10




A > B > C

19. Dihydrogen of high purity (> 99.95%) is obtained through :
(1) the electrolysis of acidified water using Pt electrodes.
(2) the reaction of Zn with dilute HCl
(3) the electrolysis of brine solution.
(4) the electrolysis of warm Ba(OH)2 solution using Ni electrodes.
vfr ' kq)  MkbgkbMªkst u (> 99.95%) fuEu es l s fdl ds } kj k i zkIr  gksr k gS \

(1) Pt bysDVªksM dk mi ; ksx dj ds vEyhd r̀  t y  dk fo| qr &vi ?kVu
(2) Zn dh r uq HCl ds l kFk vfHkfØ; k

(3) yo.k&t y foy; u dk fo| qr &vi ?kVu

(4) Ni bysDVªksM+ dk mi ; ksx dj ds Ba(OH)2 foy; u dk fo| qr  vi ?kVu
Sol. 4

High purity (>99.95%) dihydrogen is obtained by electrolysing warm aqueous barium hydroxide
solution between nickel electrodes

20. A crystal is made up of metal iron 'M1' and 'M2' and oxide ions. Oxide ions form a ccp lattice
structure. The cation 'M1' occupies 50% of octahedral voids and the cation 'M2' occupies 12.5% of
tetrahedral voids of oxide lattice. The oxidation number of 'M1' and 'M2' are, respectively :
/kkr q vk; uksa 'M1' r Fkk 'M2' r Fkk vkWDl kbM vk; uks dk , d fØLVy cuk; k t kr k gSA vkWDl kbM vk; u , d ccp t kyd l ajpuk cukr s

gSA /kuk; u 'M1' vkWDl kbM t kyd ds 50% v"VQydh fj fDr ; ksa dks Hkj r k gS r Fkk 'M2' 12.5% pr q"Qydh fj fDr ; ksa dks Hkj r k gSA

'M1' r Fkk 'M2' dh vkWDl hdj .k l a[ ; k Øe' k% gSA
(1) +2, +4 (2) +3, +1
(3) +4, +2 (4) +1,+3



Sol. 1

18
8

1 1 2 44
2

M M O


(M1)2 (M2)1O4

+2x + y = 8
x = +2
y = +4

21. For Freundlich adsorption isotherm, a plot of log (x/m) (y-axis) and log p (x-axis) gives a straight
line. The intercept and slope for the line is 0.4771 and 2, respectively. The mass of gas, adsorbed
per gram of adsorbent if the initial pressure is 0.04 atm, is ................×10-4g. (log 3=0.4771)

ÝkW; UMfyd vf/k' kks"k.k l er ki h ds fy , ] log (x/m) (y-v{k) r Fkk log p (x-v{k) dk vkys[ k , d l h/kh j s[ kk nsr k gSA j s[ kk ds fy ,

vr % [ k.M r Fkk Lyksi  Øe' k% 0.4771 r Fkk 2 gSA ; fn vkaj fHkd nkc  0.04 atm gS] r ks i zfr  xzke vf/k' kks"kd i j  vf/k' kksf"kr  xSl  dh

l agfr  gksxh ................×10-4g. (log 3=0.4771)

Sol. 48

x/m = KP1/n

Log(x/m) = Log(k) + 
1
n

 log(P)

K = 3 × 
1
n

 = 2  n = 
1
2

x/m = 1
n3(P)

x/m = 3 × (4 × 10–2)2

= 48 × 10–4g

22. The atomic number of Unnilunium is ................

; wfuY; wfu; e (Unnilunium) dh i j ek.kq l a[ ; k gSA ................

Sol. 101

Fact

23. A solution of phenol in chloroform when treated with aqueous NaOH gives compound P as a major
product. The mass percentage of carbon in P is ................ (to the nearest integer)

(Atomic mass : C = 12;H = 1; O = 16)

Dyksj ksQkeZ es QhukWy ds , d foy; u dks t c t yh;  NaOH ds l kFk vfHkd r̀  fd; k t kr k gS] r ks , d eq[ ;  mRi kn  P i zkIr  gksr k gSA

P esa dkcZu dh l agfr  i zfr ' kr r k gS ................A (fudVr e i w.kkZd)

(i j ek.kq nzO; eku : C = 12;H = 1; O = 16)



Sol. 68.85%

OH

+ CHCl  3

NaOH

OH
CH=O

(C H O )7 6 2

Salicylaldehyde

mass of Salicylaldehyde = 12 × 7 + 6 × 1 + 16 × 2 = 122

mass of carbon = 12 × 7 = 84

The mass % of carbon = 
84 100 68.85%

122
 

24. The rate of a reaction decreased by 3.555 times when the temperature was changed from 40oC to
30oC. The activation energy (in KJ mol-1) of the reaction is......... [Take; R = 8.314 J mol-1 K-1 In
3.555 = 1.268]
t c r ki  dks 40oC l s 30°C esa i fj ofr Zr  dj r s gS r ks , d vfHkfØ; k dh nj  3.555 xquk de gks t kr h gSA vfHkfØ; k dh l fØ; .k Åt kZ
(KJ mol-1 esa) gS .........A  [ekusa  R = 8.314 J mol-1 K-1 In 3.555 = 1.268]

Sol. K40°C = K; K30°C = 
K

3.555

n {3.555} = aE 1 1
R 303 313

  
 

Ea = 
1.268 8.314 313 303

10
  

Ea = 99980.7 J/mol.
Ea = 99.98 kJ/mol.
Ea = 100 kJ/mol.

25. If the solubility product of AB2 is 3.20 × 10-11 M3, then the solubility of AB2 in pure water is ..........×
10-4 mol L-1 [Assuming that neither kind of ion reacts with water].
; fn AB2 dk foys; r k xq.kkad 3.20 × 10-11 M3 gS] r ks ' kq)  t y  esa AB2 dh foys; r k gS ..........× 10-4 mol L-1 [; g eku dj

fd dksbZ Hkh vk; u t y  l s vfHkfØ; k ugh dj r k gS]
Sol. 2

 2 –
aq aqA 2B

S 2S

Ksp = 4s3 = 32 × 10–12

S = 2 × 10–4 mol/lit




