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1. The INCORRECT statement is  :
(1) Cast iron is used to manufacture wrought iron.
(2) Brass is an alloy of copper and nickel.
(3) German silver is an alloy of zinc, copper and nickel.
(4) Bronze is an alloy of copper and tin
vl R;  dFku gS %

(1) fi Voka yksgk cukus ds fy ,  <Ykoka yksgs dk mi ; ksx fd; k t kr k gSA

(2) i hr y dkWi j  r Fkk fudy dh , d feJ/kkr q gSA

(3) t eZu fl Yoj  ft ad] dkWi j  r Fkk fudy dh , d feJ/kkr q gSA

(4) dk¡l k dkWi j  r Fkk fVu dh , d feJ/kkr q gSA
Sol. 2

Brass - (copper Zinc)
Bronze - (copper tin)

2. The species that has a spin-only magnetic moment of 5.9 BM, is : (Td = tetrahedral)
(1) [Ni(CN)4]2- (square planar) (2) Ni(CO)4(Td)
(3) [MnBr4]2-(Td) (4) [NiCl4]2-(Td)
5.9 BM pqEcdh;  vk/kw.kZ ds dsoy , d pØ.k okyh Li h' kht  gS: (Td = pr q"Qydh; )

(1) [Ni(CN)4]2- (oxZ l er yh; ) (2) Ni(CO)4(Td)
(3) [MnBr4]2-(Td) (4) [NiCl4]2-(Td)

Sol. 3
[MnBr4]2–

 = 5(5 2)  = 5.9 BM

3. For the reaction
vfHkfØ; k ds fy , &

2 2
3Fe N(s) H (g)
2

  2Fe(s) + NH3(g)
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Sol. 1
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4. Consider the following reactions :
'A'

(C H )7 14

ozonolysis
'B' + 'C'

'B' yellow ppt

silver mirror
Ag O2

(I +NaOH)2

'C' no yellow ppt

Anhydrous ZnCl2LiAlH4

(I +NaOH)2

& Conc. HCl
'D' 

gives white
turbidity
within 5
minutes

'A' is :

fuEukafdr  vfHkfØ; kvksa i j  fopkj  dhft ; s&
'A'

(C H )7 14

vkst ksuvi ?kVu
'B' + 'C'

'B' i hyk vo{ksi

Ag O2

(I +NaOH)2

'C' 

fut Zy  ZnCl2LiAlH4

(I +NaOH)2

l kUnz HCl
'D' 5 feuV esa ' osr

v' kqf)  nsr k gS

j t r  ni Z.k

i hyk vi {ksi  ugha

'A' gS:



(1) (2) 

(3) (4) 

Sol. 1

Ozonolysis
CH —CHO3 +

O

OH

Cl

(C)

LiAlH4

ZnCl /HCl2

(turbidity in 5 min)

(A) (B)

5. Arrange the following solutions in the decreasing order of pOH :
fuEufyf[ kr  foy; uksa dks pOH ds ?kVr s Øe esa O; fLFkr  dhft ; s&
(A) 0.01 M HCl (B) 0.01 M NaOH
(C) 0.01 M CH3COONa (D) 0.01 M NaCl
(1) (A) > (C) > (D) > (B) (2) (B) > (D) > (C) > (A)
(3) (B) > (C) > (D) > (A) (4) (A) > (D) > (C) > (B)

Sol. 4
(i) 10–2 M HCl  [H+]  = 10–2 M  pH = 2
(ii) 10–2 M NaOH  [OH–] = 10–2 M  pOH = 2
(iii) 10–2 M CH3COO–Na+  [OH+] > 10–7  pOH < 7
(iv) 10–2 M NaCl  Neutral pOH = 7
(i) > (iv) > (iii) > (ii)

6. The variation of equilibrium constant with temperature is given below :
Temperature Equilibrium Constant
T1 = 25oC K1 = 10
T2 = 100oC K2 = 100
The value of H0 , G0  at T1 and G0 at T2 (in Kj mol-1) respectively, are close to
[use R = 8.314JK-1 mol-1]
(1) 28.4, -7.14 and -5.71 (2) 0.64, - 7.14 and -5.71
(3) 28.4, - 5.71 and -14.29 (4) 0.64, - 5.71 and -14.29



r ki  ds l kFk l kE;  fLFkj kad dk i fj or Zu uhps fn; k x; k gS %
r ki l kE;  fLFkj kad

T1 = 25oC K1 = 10
T2 = 100oC K2 = 100
T1 i j  H0 , G0 r Fkk T2 (Kj mol-1 esa) i j  G0 Øe' k% ds fudV gS
[R = 8.314JK-1 mol-1]
(1) 28.4, -7.14 r Fkk -5.71 (2) 0.64, - 7.14 r Fkk -5.71
(3) 28.4, - 5.71 r Fkk -14.29 (4) 0.64, - 5.71 r Fkk -14.29

Sol. 3

In 2

1

k
k
 
 
 

 = 
1 2

H 1 1
R T T

    
 

ln(10) = 
H 1 1
R 298 373
    

 

373 298 8.314 2.303
75

  
 = H° = 28.37 kJ mol–1

1T
G   = –RT1ln(K1) = –298R ln(10) = –5.71 kJ mol–1

2T
G   = –RT2 ln(K2) = –373R ln(100)= –14.283 kJ/mol

7. Consider the following reactions
A P1; B  P2; C  P3; D  P4,   
The order of the above reactions are a,b,c and d, respectively. The following graph is obtained
when log[rate] vs. log[conc.] are plotted :

[D] [B]

log [Conc.]

lo
g 

[r a
te

]

[A]
[C]

Among the following the correct sequence for the order of the reactions is :
fuEukafdr  vfHkfØ; kvksa i j  fopkj  dhft ; s

A P1; B  P2; C  P3; D  P4,   
mi j ksDr  vfHkfØ; kvksa dh dksfV Øe' k% a,b,c r Fkk d gSA t c log[nj ] vs. log[l kUnzr k] ds e/;  oØ [ khapk t kr k gS r ks fuEufyf[ kr
oØ i zkIr  gksr k gS:

[D] [B]

log [ ]l kUnzr k

lo
g 

[
]

n j

[A]
[C]

fuEu esa l s vfHkfØ; kvksa dh dksfV ds fy,  l gh Øe gS %
(1) c > a > b > d (2) d > a > b > c
(3) d > b > a > c (4) a > b > c > d



Sol. 3
A  P1 B  P2 C  P3 D  P4
Rate = K (conc.)order

Slope = order
According graph
d > b > a > c order of slope

8. The major product obtained from the following reactions is :
fuEukafdr  vfHkfØ; kvksa l s i zkIr  eq[ ;  mRi kn gS %

O N2 CC OCH3 
2+

2

Hg /H+
H O

(1) 

O N2

O
OCH3

(2) 

O N2

O

OH

(3) 

O N2

O

OCH3

(4) 

O N2

O
OH

Sol. 3

O N2 OCH3

Hg /H2+ +

H O2

O N2 OCH3CH —C2

O



9. Which of the following compounds shows geometrical isomerism ?
(1) 2-methylpent-1-ene (2) 4-methylpent-2-ene
(3) 2-methylpent-2-ene (4) 4-methylpent-1-ene
fuEu ; kSfxdksa esa l s dkSul k T; kfer h;  l eko; or k i znf' kZr  dj r k gS \

(1) 2-esfFky i sUV-1-bZu (2) 4-esfFky i sUV-2-bZu

(3) 2-esfFky i sUV-2-bZu (4) 4-esfFky i sUV-1-bZu
Sol. 2

4-Methylpent-2-ene

Can show G.I.

10. The lanthanoid that does NOT shows +4 oxidation state is :
ySUFksukWbM gS] t ks +4 vkWDl hdj .k voLFkk i znf' kZr  ugha dj r k gS%
(1) Dy (2) Ce (3) Tb (4) Eu

Sol. 4
Fact

11. The major products of the following reactions are :
fuEukafdr  vfHkfØ; kvksa dk eq[ ;  mRi kn gS %

(1) 

CH3

CH3 COOH

+ HCOOH
(2) 

CH3

CH3 O

+ CH CHO3

(3) 

CH3

CH3 O

+ CH COOH3 (4) 

CH3

CH3 CHO

+ HCHO

Sol. 1



12. The major product of the following reaction is :
fuEukafdr  vfHkfØ; k dk eq[ ;  mRi kn gS %

NO2

CH3

2HBr

(1) 

NO2

CH3

Br

Br
(2)  

NO2

Br

Br

CH3

(3) 

NO2

Br
CH3

Br

(4)  

NO2

H C3

Br

Br

Sol. 2

CH3

2HBr

Br

NO2

CH3 Br

NO2

13. The increasing order of pKb values of the following compounds is :

fuEukafdr  ; kSfxdksa ds pKb ekuksa dk c<+r k Øe gS %

N(CH )3 2 N(CH )3 2 NHCH3 NHCH3

OCH3

CN OH

(I) (II) (III) (IV)

(1) I < II < III < IV (2) II < IV < III < I
(3) I < II < IV < III (4) II < I < III < IV



Sol. 3
Order of pKb

N(CH )3 2 N(CH )3 2 NHCH3 NHCH3

OCH3

< < <

OH CN

14. kraft temperature is the temperature :
(1) Above which the aqueous solution of detergents starts boiling
(2) Below which the formation of micelles takes place.
(3) Above which the formation of micelles takes place.
(4) Below which the aqueous solution of detergents starts freezing.
ØkW¶V (Kraft) r ki  gS %

(1) ft l  r ki  i j  vi ekt Zd dk t yh;  foy; u mcyuk i zkj EHk dj r k gS ml l s Åi j  dk r ki

(2) ft l  r ki  i j  fel sy (micelles) dk fuekZ.k gksr k gS ml l s uhps dk r ki

(3) ft l  r ki  i j  fel sy (micelles) dk fuekZ.k gksr k gS ml l s Åi j  dk r ki

(4) ft l  r ki  i j  vi ekt Zd dk t yh;  foy; l u mcyuk i zkj EHk dj r k gS ml l s uhps dk r ki
Sol. 3

TK + temp. above which formation of micelles takes place.

15. The set that contains atomic numbers of only transition elements, is ?
dsoy l aØe.k r Roksa dh i j ek.kq l a[ ; kvksa dk l eqPp;  gS \
(1) 9, 17, 34, 38 (2) 21, 25, 42, 72
(3) 37, 42, 50, 64 (4) 21, 32, 53, 64

Sol. 2
Tranition elements = 21 to 30

37 to 48
57 & 72 to 80

Ans. 21, 25, 42 & 72

16. Consider the Assertion and Reason given below.
Assertion (A) : Ethene polymerized in the presence of Ziegler Natta Catalyst at high temperature
and pressure is used to make buckets and dustbins.
Reason (R) : High density polymers are closely packed and are chemically inert.
Choose the correct answer from the following :
(1) (A) and (R) both are wrong.
(2) Both (A) and (R) are correct and (R) is the correct explanation of (A)
(3) (A) is correct but (R) is wrong
(4) Both (A) and (R) are correct but (R) is not the correct explanation of (A).



fuEufyf[ kr  dFku o dkj .k i j  fopkj  dhft ; sA

dFku (A) : mPp r ki  vkSj  nkc i j  ft Xyj  ukVk (Ziegler Natta) mRi zsjd dh mi fLFkfr  esa ,Fkhu cgqyhdr̀  gksr k gS ft l dk mi ; ksx

ckYVh vkSj  dwMs+nku cukus esa fd; k t kr k gSA

dkj .k (R) : mPp ?kuRo okys cgqyd cUn l adqfyr  vkSj  j kl k; fud fuf"Ø;  gksr s gSA

fuEu esa l s l gh mÙkj  pqfu; s:

(1) (A) r Fkk (R) nksuksa xyr  gSA

(2) (A) r Fkk (R) nksuksa l gh gS vkSj  (R), (A) dh l gh O; k[ ; k gSA

(3) (A) l gh gS ysfdu (R) xyr  gSA

(4) (A) r Fkk (R) nksuksa l gh gS ysfdu (R), (A) dh l gh O; [ ; k ugha gSA
Sol. 2

From ziegler - Natta catalyst HDPE is produced, HDPE is closely packed and are chemically inert, so
used to make backet and dustbin.

17. A solution of two components containing n1 moles of the 1st component and n2 moles of the 2nd

component is prepared. M1 and M2 are the molecular weights of component 1 and 2 respectively. If
d is the density of the solution in g mL-1, C2 is the molarity and x2 is the mole fraction of the 2nd

component, then C2 can be expressed as :
1st ?kVd ds n1 eksy r Fkk 2nd ?kVd ds n2 eksy okys nks ?kVdksa ds , d foy; u dk fuekZ.k fd; k t kr k gSA ?kVd 1 r Fkk 2 ds v.kq

Hkkj  Øe' k% M1 r Fkk M2 gSA ; fn d  g mL-1 esa foy; u dk ?kuRo gS r Fkk 2nd ?kVd dk eksy i zHkka' k x2  gS r Fkk C2 eksyj r k gS] r c

C2 dks bl  i zdkj  O; Dr  fd; k t k l dr k gS:

(1)  
1

2
2 2 2 1

dxC =
M +x M -M (2)  

2
2

1 2 2 1

1000xC =
M +x M -M

(3)  
2

2
2 2 2 1

dxC =
M +x M -M (4)  

2
2

1 2 2 1

1000dxC =
M +x M -M

Sol. 4

C2 = 
2

2 1 2 2

x
1000

[x M (1 x )M ] / d


 

C2 = 2

1 2 1 2

1000dx
M (M M )x 



18. The correct statement with respect to dinitrogen is ?
(1) Liquid dinitrogen is not used in cryosurgery.
(2) N2 is paramagnetic in nature
(3) It can combine with dioxygen at 25oC
(4) It can be used as an inert diluent for reactive chemicals.
MkbZukbVªkst u ds l ki s{k l R;  dFku gS \

(1) Øk; ksl t Zj h esa nzo MkbZukbVªkst u dk mi ; ksx ugha gksr k gSA

(2) N2 i zd f̀r  eas vuqpqEcdh;  gS

(3) ; g 25oC i j  MkbZvkWDl ht u ds l kFk l a?kfVr  gks l dr k gS

(4) ; g vfHkfØ; k' khy j l k; uksa ds fy,  , d fuf"Ø;  r uqdkj d ds : i  esa mi ; ksx fd; k t k l dr k gSA
Sol. 4

(1) Liquid nitrogen is used as a refrigerant to preserve biological material food items and in cryosurgery.
(2) N2 is diamagnetic, with no unpaired elctrons.
(3) N2 does not combine with oxygen, hydrogen or most other elements. Nitrogen will combine with
oxygen, however ; in the presence of lightining or a spark.
(4) In iron and chemical Industry inert diluent for reactive chemicals.

19. Among the sulphates of alkaline earth metals, the solubilities of BeSO4 and MgSO4 in water,
respectively, are :
(1) Poor and high (2) High and high
(3) Poor and poor (4) High and poor
{kkj h;  Hkw&/kkr qvksa ds l YQsV esa l s] t y  esa BeSO4 r Fkk MgSO4 dh foys; r k Øe' k% gS%

(1) fuEu r Fkk mPp (2) mPp r Fkk mPp

(3) fuEu r Fkk fuEu (4) mPp r Fkk fuEu
Sol. 2

Order of solubility of sulphate of Alkaline earth metals
BeSO4 > MgSO4 > CaSO4 > SrSO4 > BaSO4

20. The presence of soluble fluoride ion upto 1ppm concentration in drinking water, is :
(1) Harmful to skin (2) Harmful to bones
(3) Safe for teeth (4) Harmful for teeth
i s;  t y  esa 1ppm l kUnzr k l s vf/kd ?kqyu' khy ¶yksj kbM vk; u dh mi fLFkfr  gS %

(1) Ropk ds fy,  gkfudkj d (2) gfMM~; ksa ds fy,  gkfudkj d

(3) nkr ksa ds fy,  l qj f{kr (4) nkr ksa ds fy,  gkfudkj d
Sol. 3

Environmental chemistry - safe for teeth

21. A spherical balloon of radius 3cm containing helium gas has a pressure of 48 × 10-3 bar. At the same
temperature, the pressure, of a spherical balloon of radius 12cm containing the same amount of
gas will be.........................× 10-6 bar.
3cm f=kT; k ds , d xksykdkj  xqCckj s esa fgfy; e xSl  dk nkc 48 × 10-3 bar gSA l eku r ki  i j , 12cm f=kT; k ds , d xksykdkj
xqCckj s esa l eku ek=kk okyh xSl  dk nkc .........................× 10-6 bar gksxkA



Sol. 750

moles = 
3 3448 10 (3cm)

3
R T

 




moles = 
34P (12cm)

3
R T




P × 144 × 12 = 48 × 9 × 3 × 10–3

P = 327 10
36



P = 627000 10
36



P = 63000 10
4



P = 750 × 10–6 bar

22. The elevation of boiling point of 0.10m aqueous CrCl3xNH3 solution is two times that of 0.05 m
aqueous CaCl2 solution. The value of x is................ .
[Assume 100% ionisation of the complex and CaCl2, coordination number of Cr as 6, and that all NH3
molecules are present inside the coordination sphere]
0.10m t yh;  CrCl3xNH3 foy; u ds DoFkukad fcUnq dk mUu; u 0.05 m t yh;  CaCl2 foy; u l s nksxquk gksr k gSA x dk eku
gS ................A
[ekuk fd l adqy r Fkk CaCl2 dk vk; uhdj .k 100% gS] Cr dh l eUo;  l a[ ; k 6 gS r Fkk l Hkh NH3 v.kq l eUo;  {ks=k ds vUnj

mi fLFkr  gSa]
Sol. 5

Tb = i × Kb × m
i × 0.1 × Kb = 3 × 0.05 × Kb × 2
i = 3
[Cr(NH3)5. Cl] Cl2  [Cr(NH3)5Cl]+2 + 2Cl–
x = 5

23. Potassium chlorate is prepared by the electrolysis of KCl in basic solution
6OH– + Cl–   ClO3

– + 3H2O + 6e–

If only 60% of the current is utilized in the reaction, the time (rounded to the nearest hour)
required to produce 10g of KClO3 using a current of 2A is .............
(Given : F = 96,500 C mol-1; molar mass of KClO3=122g mol-1)
{kkj h;  foy; u esa KCl  ds fo| qr  vi ?kVu } kj k i kSVsf' k; e Dyksj sV dk fuekZ.k fd; k t kr k gS
6OH– + Cl–   ClO3

– + 3H2O + 6e–

; fn vfHkfØ; k esa dsoy 60% /kkj k dk i z; ksx gksr k gS] r ks 2A /kkj k dk mi ; ksx djds 10 g KClO3  dk mRi knu djus ds fy,  vko' ; d

l e;  (fudVr e ?kaVs esa ) gSa .............A

(fn; k gS: F = 96,500 C mol-1; KClO3 dk eksyj  nzO; eku =122g mol-1)



Sol. 11

10 6
122

  = 
2 t(hr) 3600 60%

96500
  

t(hr) = 
96500 10.98hr

122 72



= 11 hours

24. In an estimation of bromine by Carius method, 1.6 g of an organic compound gave 1.88 g of AgBr.
The mass percentage of bromine in the compound is ....... .(Atomic mass, Ag=108, Br=80 g mol–1)
dSfj ; l  (Carius) fof/k } kj k czksfeu ds vkdyu esa] 1.6 g , d dkcZfud ; kSfxd 1.88 g  AgBr nsr k gSA ; kSfxd esa czksfeu dh

nzO; eku i zfr ' kr r k gS ....... (i j ek.kq Hkkj , Ag=108, Br=80 g mol–1)
Sol. 50 %

Carius method

% of Br = 
wt of AgBr

wt. of organic compound  × 100 × 
molar mass of Br

AgBr

= 
1.88 80
1.6 188

  × 100 = 
15040
300.8  = 50%

25. The number of Cl = O bonds in perchloric acid is, "..............."
i j Dyksfj d (perchloric) vEy esa Cl = O cU/kksa dh l a[ ; k gS] "..............."A

Sol. 3

Cl
||

||

||O
|

O|H

O

O




