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CHEMISTRY



1. If the magnetic moment of a dioxygen species is 1.73 B.M it may be:

(1) O2 or 2O (2) O2, 2O  or 2O (3) O2 or 2O (4) 2O  or 2O

1. , d MkbZvkWDl kbM Li h' kht  dk pqEcdh;  vk?kw.kZ 1.73 B.M gSa] ; g gks l dr h gS :

(1) O2 vFkok 2O (2) O2, 2O  vFkok 2O (3) O2 vFkok 2O (4) 2O  vFkok 2O

Sol. 4
Based on MOT

2. 'X' melts at low temperature and is a bad conductor of electricity in both liquid and solid state, X is:
(1) Carbon tetrachloride (2) Zinc sulphide
(3) Mercury (4) Silicon carbide

2. 'X' fuEu r ki  i j  fi ?kyr k gS t Fkk nzo r Fkk Bksl  nksuksa voLFkkvksa esa fo| qr  dk dqpkyd gSA X gS :

(1) dkcZu VsVªkDyksj kbM (2) ft ad l YQkbM

(3) edZj h (4) fl ydku dkckZbM

Sol. 1

3. The de Broglie wavelength of an electron in the 4th Bohr orbit is:
(1) 2a0 (2) 8a0 (3) 4a0 (4) 6a0

3. pkSFkh cksj  d{kk esa , d bysDVªkWu dh Mh&czksXyh r j axnS/; Z gksxh :
(1) 2a0 (2) 8a0 (3) 4a0 (4) 6a0

Sol. 2

De Broglie wavelength () = 2Ro × 
n
z

= 2Ro × 
4
z

= o8 R
z


Assuming z = 1
De Broglie wavelength () = 8Ro

4. B has a smaller first ionization enthalpy than Be. Consider the following statements:
(I) it is easier to remove 2p electron than 2s electron
(II) 2p electron of B is more shielded from the nucleus by the inner core of electrons than the 2s
electrons of Be
(III) 2s electron has more penetration power than 2p electron
(IV) atomic radius of B is more than Be (atomic number B = 5, Be = 4)
The correct statements are:
(1) (I), (II) and (III) (2) (I), (III) and (IV)
(3) (II), (III) and (IV) (4) (I), (II) and (IV)



4. B dh i zFke vk; uu , UFkSYi h Be l s de gSA fuEu dFkuksa i j  fopkj  dhft ,  :
(I) 2s bysDVªkWu dh r qyuk esa 2p bysDVªkWu gVkuk vkl ku gSA
(II) Be ds 2s bysDVªkWuksa dh r qyuk esa B ds 2p bysDVªkWu vkar fj d dksj  bysDVªkWuksa } kj k ukfHkd l s T; knk i fj j f{kr  gSaA
(III) 2p bysDVªkWuksa dh r qyuk esa 2s bysDVªkWu dh i zos' kh l keF; Z T; knk gSA
(IV) B dh i j ek.kq f=kT; k] Be l s T; knk gSA (i j ek.kq l a[ ; k B = 5, Be = 4)
l gh dFku gS :
(1) (I), (II) r Fkk (III) (2) (I), (III) r Fkk (IV)
(3) (II), (III) r Fkk (IV) (4) (I), (II) r Fkk (IV)

Sol. 1

5. The electronic configurations of bivalent europium and trivalent cerium are: (atomic number : Xe =
54, Ce = 58, Eu = 63)
(1) [Xe] 4f4 and [Xe] 4f9 (2) [Xe] 4f7 6s2 and [Xe] 4f2 6s2

(3) [Xe] 4f2 and [Xe] 4f7 (4) [Xe] 4f7 and [Xe] 4f1

5. f} l a; kst d ; wj ksfi ; e r Fkk f=kl a; kst d l hfj ; e ds bysDVªkWfud foUl k;  gSa : (i j ek.kq l a[ ; k : Xe = 54, Ce = 58, Eu = 63)
(1) [Xe] 4f4 r Fkk [Xe] 4f9 (2) [Xe] 4f7 6s2 r Fkk [Xe] 4f2 6s2

(3) [Xe] 4f2 r Fkk [Xe] 4f7 (4) [Xe] 4f7 r Fkk [Xe] 4f1

Sol. 4

6. The increasing order of basicity for the following intermediates is (from weak to strong)

HC – C3

CH3

CH3

(i)

HC = CH – CH2 2

(ii)

HC   C 

(ii) (iii)

CH3

(iv)

CN

(v)

(1) (v) < (iii) < (ii) < (iv) < (i) (2) (v) < (i) < (iv) < (ii) < (iii)
(3) (iii) < (i) < (ii) < (iv) < (v) (4) (iii) < (iv) < (ii) < (i) < (v)

6. fuEu e/; ofr Z; ksa ds fy ,  {kkj h; r k dk c<+r k Øe gS (nqcZy l s i zcy)

HC – C3

CH3

CH3

(i)

HC = CH – CH2 2

(ii)

HC   C 

(ii) (iii)

CH3

(iv)

CN

(v)

(1) (v) < (iii) < (ii) < (iv) < (i) (2) (v) < (i) < (iv) < (ii) < (iii)
(3) (iii) < (i) < (ii) < (iv) < (v) (4) (iii) < (iv) < (ii) < (i) < (v)

Sol. 1
(v) < (iii) < (ii) < (iv) < (i)
Increasing order of basicity is

CN < HC  C < CH  = CH – CH  < CH  < CH  – C 2 2 3 3

CH3

CH3



7. According to the following diagram, A reduces BO2 when the temperature is:

0 200 400 600 800 1000 1200 1400 1600

1200

1000

–800

–600

(1) > 1200°C but < 1400°C (2) < 1200°C
(3) < 1400°C (4) > 1400°C

7. fuEu fp=k ds vuql kj  A, BO2 dk vi p; u dj r k gS t c r ki  gS :

0 200 400 600 800 1000 1200 1400 1600

1200

1000

–800

–600

(1) > 1200°C i j Ur q < 1400°C (2) < 1200°C
(3) < 1400°C (4) > 1400°C

Sol. 4

8. Identify (A) in the following reaction sequence:

(i) CH MgBr3

(ii) H /H O+
2

(iii) Conc. H SO /2 4

(B) O /Zn, H O3 2(A)
Gives

Positive
iodoform

test C
H

o

CH3

H3C C=O
CH3

(1) 
O CH3

(2) 

O CH3

CH3

(3) 
O CH3

CH3

(4) 

O CH3

CH3

CH3



8. fuEu vfHkfØ; k vuqØe esa (A) dh i gpku dhft ,  :

(i) CH MgBr3

(ii) H /H O+
2

(iii)  H SO /l kUnz 2 4

(B) O /Zn, H O3 2(A)
l dkj kRed
vkbMksQkeZ

i j h{k.k nsrk gS
C

H

o

CH3

H3C C=O
CH3

(1) 
O CH3

(2) 

O CH3

CH3

(3) 
O CH3

CH3

(4) 

O CH3

CH3

CH3

Sol. 3

C – H

O

CH3

H C3

CH3

C= O

O3

Zn/H O2
CH3

CH3H3C

Con. H SO /2 4

CH3

OH
CH3CH3

(i) CH MgBr3

(ii) H , H O+
2

CH3

CH3O
(A)

(B)

So, the answer should be 3



9. For following reactions

A 700K Product

A 500K Product
catalyst

it was found that the E4 is decreased by 30 kJ/mol in the presence of catalyst. If the rate remains
unchanged, the activation energy for catalysed reaction is (Assume pre exponential factor is
same);
(1) 75 kJ/mol (2) 135 kJ/mol (3) 198 kJ/mol (4) 105 kJ/mol

9. fuEu vfHkfØ; kvksa ds fy,

A 700K mRi kn

A 500K mRi kn
mRi zsj d

; g i k; k t kr k gS fd mRi zsj d dh mi fLFkfr  esa E4, 30 kJ/mol l s ?kV xbZA ; fn nj  vi fj ofr Zr  j gs r ks mRi zsfj r  vfHkfØ; k ds fy ,

l afØ; .k Åt kZ gksxh (eku yhft ; s i woZ pj ?kkr kadh xq.kd ogh j gr k gS) :
(1) 75 kJ/mol (2) 135 kJ/mol (3) 198 kJ/mol (4) 105 kJ/mol

Sol. 1
700K

500k

A Pr oduct

A Pr oduct





cat catEa Ea 30
500R 700R




7Eacat = 5Eacat + 150
Eacat = 75 kJ/mol

10. The acidic, basic and amphoteric oxides, respectively, are:
(1) Cl2O, CaO, P4O10 (2) Na2O, SO3, Al2O3 (3) N2O3, Li2O, Al2O3 (4) MgO, Cl2O, Al2O3

10. vEyh; ] {kkj h;  r Fkk mHk; /kehZ vkWDl kbMsa Øe' k% gSa :
(1) Cl2O, CaO, P4O10 (2) Na2O, SO3, Al2O3 (3) N2O3, Li2O, Al2O3 (4) MgO, Cl2O, Al2O3

Sol. 3

11. Which of these will produce the highest yield in Friedel Crafts reaction?

(1) 

Cl

(2) 
OH

(3) 

NH2

(4) 

CONH2

11. «ÝhMy Øk¶Vl  vfHkfØ; k esa buesa l s dkSu vf/kdr e mRi kn nsxk\

(1) 

Cl

(2) 
OH

(3) 

NH2

(4) 

CONH2

Sol. 1
Cl



12. The compound that cannot act both as oxidising and reducing agent is:
(1) H2O2 (2) HNO2 (3) H2SO3 (4) H3PO4

12. og ; kSfxd t ks mi pk; d r Fkk vi pk; d nksuksa dh r j g dk; Z ugha dj  l dr k] gS :
(1) H2O2 (2) HNO2 (3) H2SO3 (4) H3PO4

Sol. 4
H3PO4, oxidation no. of 'P' is +5 which is maximum.
Hence it can act as oxidising agent.

13. If enthalpy of atomisation for Br2(l) is x kJ/mol and bond enthalpy for Br2 is y kJ/mol, the relation
between them:
(1) is x = y (2) is x < y (3) does not exist (4) is x > y

13. ; fn Br2(l) ds fy,  d.ku , UFkSYi h x kJ/mol gks r Fkk Br2 ds fy,  vkcU/k , UFkSYi h y kJ/mol gks r ks muds chp l EcU/k :

(1) x = y gksxk (2) x < y gksxk (3) cur k ugha gS (4) x > y gksxk
Sol. 4

2Br (l) 2Br(g)   Br2(l)  2Br(g)

          H = x kJ/mol                H = 2x
Br2(g)  2Br(g)
      H = y
Br2(l) Br2(g)
H = [x – y] > 0
x > y

14. The major product (Y) in the following reactions is:

CH  – CH – C  CH3  
HgSO , H SO4 2 4

H O2
(i) C H MgBr, H O2 5 2

(ii) Conc. H SO /2 4

Y

X

CH3

(1) CH  – CH – C = CH3 2

CH3

CH CH2 3

(2) CH  – C = C – CH3 3

CH3

CH CH2 3

(3) CH  – CH – C = CH – CH3 3

CH3

CH3

(4) H  – C – CH – CH3 3C

CH2

C H2 5



14. fuEu vfHkfØ; kvksa esa eq[ ;  mRi kn (Y) gS :

CH  – CH – C  CH3  
HgSO , H SO4 2 4

H O2
(i) C H MgBr, H O2 5 2

(ii) Conc. H SO /2 4

Y

X

CH3

(1) CH  – CH – C = CH3 2

CH3

CH CH2 3

(2) CH  – C = C – CH3 3

CH3

CH CH2 3

(3) CH  – CH – C = CH – CH3 3

CH3

CH3

(4) H  – C – CH – CH3 3C

CH2

C H2 5

Sol. 2

CH  – CH – C  CH 3  
HgSO , H SO4 2 4

H O2
CH  – CH – C – CH   3   3 

O

CH3

(X)

(i) C H MgBr2 5

(ii) H O2

CH  – CH – C – CH3 3

OH

CH3 C H2 5

Conc. H SO2 4C = C
CH3

CH  CH2 3

CH3

H3C

CH3

(saytzeff's product)

So, the answer is 2

15. The major product Z obtained in the following reaction scheme is:

NaNO /HCl2

273–278K
X Cu Br2 2 Y HNO3 ZH SO2 4

NH2

Br

(1) 

NO2

BrBr
NO2 

(2) 

Br

Br
NO2 

(3) 

Br

Br

O N2

(4) 
Br

NO2

Br



15. fuEu vfHkfØ; k Ldhe esa i zkIr  gksus okyk eq[ ;  mRi kn Z gSa :

NaNO /HCl2

273–278K
X Cu Br2 2 Y HNO3 ZH SO2 4

NH2

Br

(1) 

NO2

BrBr
NO2 

(2) 

Br

Br
NO2 

(3) 

Br

Br

O N2

(4) 
Br

NO2

Br

Sol. 2

NH2

Br

NaNO /HCl2

273 – 278 K

N2

Br

+
Cl

(X)

Cu Br2 2

Br

Br

(Y)

HNO /H SO3 2 4

Br

Br
NO2

So, the answer should be 2

16. A chemist has 4 samples of artificial sweetener A, B, C and D. To identify these samples, he
performed certain experiments and noted the following observations:
(i) A and D both form blue-violet colour with ninhydrin.
(ii) Lassaigne extract of C gives positive AgNO3 test and negative Fe4[Fe(CN)6]3 test.
(iii) Lassaigne extract of Band D gives positive sodium nitroprusside test.
Based on these observatgions which option is correct?
(1) A : Saccharin; B : Alitame; C : Sucralose; D : Aspartame
(2) A : Aspartame; B : Saccharin; C : Sucralose; D : Alitame
(3) A : Aspartame; B : Alitame; C : Saccharin; D : Sucralose
(4) A : Alitame ; B : Saccharin; C : Aspartame; D : Sucralose



16. , d dsfeLV ds i kl  Ñf=ke e/kqj dksa A, B, C r Fkk D dk 4 i zfr n' kZ gSA bu i zfr n' kkZs dks i gpkuus ds fy,  ml us dqN i z; ksx fd; s r Fkk

fuEu i zs{k.kksa dks uksV fd; k :

(i) A r Fkk D nksuksa fuugkbfMªu ds l kFk uhyk&cSaxuh j ax nsr s gSA

(ii) C dk ySl sa l kj dÙk AgNO3 ds l kFk l dkj kRed r Fkk Fe4[Fe(CN)6]3 ds l kFk udkj kRed i j h{k.k nsr k gSA

(iii) B r Fkk D dk ySl sa l kj dÙk l ksfM; e ukbVªksi zwl kbM ds l kFk l dkj kRed i j h{k.k nsr k gSA

bu i zs{k.kksa ds vk/kkj  i j  dkSu l k fodYi  l gh gSa \

(1) A : l Sdj hu; B : , syhVse; C : l qØkykst ; D : , sLi j Vse

(2) A : , sLi j Vse; B : l Sdj hu; C : l qØkykst ; D : , syhVse

(3) A : , sLi j Vse; B : , syhVse; C : l Sdj hu; D : l qØkykst

(4) A : , syhVse; B : l Sdj hu; C : , sLi j Vse; D : l qØkykst
Sol. 2

Saccharin 
S

NH

O O

O

Alitame 
HO

O NH2

O

NH
NH

O

S

Sucralose 

O

OH

OH
Cl

OH
O

O

Cl

OH
ClOH

Aspartarne HO
O

NH
NH2O

O
CH3

O
(C) is sucralose because it gives positive test with AgNO3

(B) is Saccharin because it gives positive test with sodium nitro prusside.
Aspartame and alitame both give blue violet colour with ninhydrin.
So, the answer should be (B).

17. [Pd(F)(Cl)(Br)(I)]2– has n number of geometrical isomers. Then, the spin-only magnetic moment
and crystal field stabilisation energy [CFSE] of [Fe(CN)6]n–6, respectively, are:
[Note: Ignore the pairing energy]
(1) 2.84 BM and –1.6 0 (2) 1.73 BM and –2.0 0

(3) 5.92 BM and 0 (4) 0 BM and –2.4 0



17. [Pd(F)(Cl)(Br)(I)]2– ds T; kfer h;  l eko; oksa dh l a[ ; k n gSA r c [Fe(CN)6]n–6 dk fLi u ek=k pqEcdh;  vk?kw.kZ r Fkk fØLVy

{ks=k LFkk; hdj .k Åt kZ [CFSE] Øe' k% gSa :

[uksV : ; qXeu Åt kZ dks NksM+ nhft , ]

(1) 2.84 BM r Fkk –1.6 0 (2) 1.73 BM r Fkk –2.0 0

(3) 5.92 BM r Fkk 0 (4) 0 BM r Fkk –2.4 0

Sol. 2

18. The Ksp for the following dissociation is 1.6 × 10–5

PbCl2(s)  2 –
(aq) (aq)Pb 2Cl

Which of the following choices is correct for a mixture of 300 mL 0.134M Pb(NO3)2 and 100 mL 0.4M
NaCl?
(1) Not enough data provided (2) Q < Ksp

(3) Q = Ksp (4) Q > Ksp

18. fuEu fo; kst u ds fy ,  Ksp dk eku 1.6 × 10–5 gS]

PbCl2(s)  2 –
(aq) (aq)Pb 2Cl

0.134M Pb(NO3)2 ds 300 mL r Fkk 0.4M NaCl ds 100 mL dks feykdj  cuk; s x; s feJ.k ds fy,  fuEu esa l s dkSu l k fodYi

l gh gS ?

(1) i ; kZIr  vk¡dM+k mi yC/k ugha (2) Q < Ksp

(3) Q = Ksp (4) Q > Ksp

Sol. 4
PbCl2(s)  Pb+2 + 2Cl–

Ksp = 16 × 106

[Pb+2] = 0.134M, 300 ml
[Cl–] = 0.4M, 100ml

[Pb+2]Res = 
0.134 300 0.402 0.1005

400 4


 

[Cl–] = 
0.4 100

400


 = 0.1

Q = [Pb+2] [Cl–]2 = 1005 × 10–6

Q > Ksp

19. Complex X of composition Cr(H2O)6Cln has a spin only magnetic moment of 3.83 BM. It reacts with
AgNO3 and shows geometrical isomerism. The IUPAC nomenclature of X is:
(1) Dichloridotetraqua chromium (IV) chlordie dihydrate
(2) Tetraaquadichlorido chromium (III) chloride dihydrate
(3) Tetraaquadichlorido chromium (IV) chloride dihydrate
(4) Hexaaqua chromium (III) chloride



19. Cr(H2O)6Cln l a?kVu ds l adqy X dk fLi u ek=k dk pqEcdh;  vk?kw.kZ 3.83 BM gSA ; g AgNO3 ds l kFk vfHkfØ; k dj r k gS vkSj

T; kfer h;  l eko; or k i znf' kZr  dj r k gSA X dk vkbZ- ; w- i h- , - l h- uke gS :

(1) MkbDyksj kbMksVsVªk, sDok Øksfe; e(IV) Dyksj kbM MkbgkbMªsV

(2) VsVªk, sDokMkbDyksj kbMks Øksfe; e(III) Dyksj kbM MkbgkbMªsV

(3) Vs�Vªk, sDokMkbDyksj kbMks�Øksfe; e(IV) Dyksj kbM MkbgkbMªsV

(4) gsDl k,DokØksfe; e(III) Dyksj kbM
Sol. 7

20. The correct order of heat of combustion for following alkadienes is:

(a) (b) (c) 

(1) (a) < (b) < (c) (2) (a) < (c) < (b) (3) (c) < (b) < (a) (4) (b) < (c) < (a)
20. fuEu , sYdkMkbUl  ds fy ,  ngu Å"ek dk l gh Øe gS :

(a) (b) (c) 

(1) (a) < (b) < (c) (2) (a) < (c) < (b) (3) (c) < (b) < (a) (4) (b) < (c) < (a)

Sol. 1
(a) < (b) < (c)

Heat of combustion 
1

Stability of alkene


(Because no. of carbon are equal)

21. 108 g of silver (molar mass 108 g mol–1) is deposited at cathode from AgNO3(aq) solution by a
certain quantity of electricty. The volume (in L) of oxygen gas produced at 273 K and 1 bar
pressure from water by the same quantity of electricity is _______.

21. , d fuf' pr  fo| qr  ek=kk } kj k AgNO3(t yh; ) l s 108 g fl yoj  (eksyj  nzO; eku 108 g mol–1) dSFkksM i j  fu{ksfi r  fd; k x; kA

fo| qr  dh ml h ek=kk } kj k 273 K r Fkk 1 ckj  nkc i j  cuk; h xbZ vkWDl ht u dk vk; r u (L esa) gksxk _______.
Sol. 5.6 lit

2H2O  O2 + 4H+ + 4e–

Eq. of O2 = Eq. of Ag
Moles of O2 × 4 = moles of Ag × 1

Moles of O2 = 
1
4

 mol

Volume of O2 at STP = 
1
4

 × 22.4 = 5.6 lit



22. How much amount of NaCl should be added to 600 g of water ( = 1.00 g/mL) to decrease the
freezing point of water to –0.2 °C? _______ (The freezing point depression constant for water = 2K
kg mol–1)

22. 600 g i kuh ( = 1.00 g/mL) esa NaCl dh fdr uh ek=kk feyk; h t k;  fd ml dk fgekad ?kVdj  –0.2 °C gks t k;  ? _______A

(i kuh ds fy ,  fgekad voueu fLFkj kad = 2K kg mol–1)
Sol. 1.755

Tf = 0.2 = 
n2 1000 2

600
  

n = 
0.60.1 0.03moles
2

 

Mass of NaCl = 0.03 × 58.5
= 1.755

23. The mass percentage of nitrogen in histamine is ________.
23. fgLVSfeu esa ukbVªkst u dh nzO; eku i zfr ' kr r k gS ________.
Sol. 37.83%

Histamine

HN N

NH2

Molecular formula is C5H9N3

Molecular wt. = 111

Mass % of N = 
42 100 37.83%

111
 

24. The hardness of a water sample containing 10–3 M MgSO4 expressed as CaCO3 equivalents (in ppm)
is _______.
(molar mass of MgSO4 is 120.37 g/mol)

24. 10–3 M MgSO4 okys t y ds i zfr n' kZ dh dBksj r k ft l dks CaCO3 l er qY;  (ppm esa) vfHkO; Dr  fd; s t kus i j ] gksxh _______.
(MgSO4 dk eksyj  l agfr  120.37 g/mol)

Sol. 100 ppm
MgSO4 10–3 mol/lit = 10–3 mol/lit of CaCO3

Hardness is ppm = 10–3 × 100g × 1000 
mg
g

= 100 mg/lit = 
–3100 10

1000


= 100 ppm



25. The molarity of HNO3 in a sample which has density 1.4g/mL and mass percentage of 63% is
__________. (Molecular Weightg of HNO3 = 63)

25. ml  i zfr n' kZ esa] ft l dk ?kuRo 1.4 g/mL r Fkk nzO; eku i zfr ' kr r k 63% dh gks] HNO3 dh eksyj r k gksxh __________. (HNO3

dk v.kqHkkj  = 63)
Sol. 14

M = 
w% density 10w

molecular weight of solute

 

M = 
63 1.4 10 14

63
 






