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

(1) O, or O, (2) 0,, O, or O; (3) O, 0r O (4) O, or O;
1. T Srssifaarss WS &1 gy Aol 1.73 B.M €, I8 8l Al ¢ :

(1) O, 3rear O, (2) 0,, O, a1 O;  (3) O, T O (4) O; s O
Sol. 4

Based on MOT

2. 'X' melts at low temperature and is a bad conductor of electricity in both liquid and solid state, Xis:
(1) Carbon tetrachloride (2) Zinc sulphide
(3) Mercury (4) Silicon carbide
2, X' 7 Y R fEerdr § e &9 a1 ok |14 sfavenali H fdgd @l gEreed 81X ©
(1) BT SETaARTES (2) b Tewizs
(3) 7 (4) faaa™ dEss
Sol. 1
3. The de Broglie wavelength of an electron in the 4t Bohr orbit is:
(1) 2ma, (2) 8ma, (3) 4na, (4) 6ra,
3. el IR BeTl H U goldei DI SI—alell aiaed 81 ¢
(1) 2ma, (2) 8na, (3) 4na, (4) 6na,
Sol. 2

De Broglie wavelength (1) = 2nR % 2

= 2nR X i
Z
8nR,
B z

Assumingz =1
De Broglie wavelength (1) = 8nR

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) (1), (II) and (III) (2) (I), (II1) and (1V)
(3) (II), (III) and (1V) (4) (I), (II) and (1V)
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B @ U MR T Be & %A B | A doMi R faR aifdrg

(I) 2s ScIagi & goi1 § 2p Seldgid S IMMHH B |

(II) Be & 2s Soiagi=i @ ol § B @& 2p Soiag([ MRS IR gelag =l g1 AfiE | saraT R £ |
(II1) 2p SAET @ o1 # 2s geragi= @ yaeht | samer 2 |

(1IV) B @ u=e19] 3591, Be 9 S91&T1 & | (W19 W& B = 5, Be = 4)

T P B

(1) (I), (II) <o (III) (2) (1), (III) o (IV)
(3) (II), (III) e (1V) (4) (1), (II) T (1V)
1

The electronic configurations of bivalent europium and trivalent cerium are: (atomic number : Xe =
54, Ce =58, Eu = 63)

(1) [Xe] 4f* and [Xe] 4f° (2) [Xe] 4f” 6s? and [Xe] 4f? 6s?

(3) [Xe] 4f? and [Xe] 4f7 (4) [Xe] 4f” and [Xe] 4f!

fewarore gRfaw qen Badcs WM & saagie [ 8 1 (WA W=7 : Xe = 54, Ce = 58, Eu = 63)
(1) [Xe] 4f* T [Xe] 4f° (2) [Xe] 4f7 6s2dea [Xe] 4f26s2

(3) [Xe] 4f2 T [Xe] 4f7 (4) [Xe] 4f7 T [Xe] 4f!

4

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

CI}|3 © o o
He-Co  HE=CH-CH, HC=C CH, CN
CH,
(i) (i) (iii) (iv) (V)
(1) (v) < (iii) < (ii) < (iv) < (i) (2) (v) < (i) < (iv) < (ii) < (iii)
(3) (iii) < (i) < (i) < (iv) < (v) (4) (iii) < (iv) < (i) < (i) < (v)
=1 Aegafdal & forg aiaar &1 9ot %9 & (9 | Uad)
CI}|3 © o o
HE - C e HC=CH-CH, HC=C CH, CN
CH,
(i) (i) (iii) (iv) (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)
1
(v) < (iii) < (i) < (iv) < (i)
Increasing order of basicity is
CH,
o _© © @ Lo
CN<HC=C<CH,=CH-CH,<CH, <CH,-C
CH,
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7. According to the following diagram, A reduces BO, when the temperature is:
-600
-800
1000 A + 0, > AO, //
1200 B + 0, BO,
0 200 400 600 800 1000 1200 1400 1600
(1) > 1200°C but < 1400°C (2) < 1200°C
(3) < 1400°C (4) > 1400°C
7. =1 o & SR A, BO, &1 Ugd &Rl & 79 19 & :
-600
-800
1000 A+ 0O, > AO, //
1200 B + 0, BO,
0 200 400 600 800 1000 1200 1400 1600
(1) > 1200°C w==g < 1400°C (2) < 1200°C
(3) < 1400°C (4) > 1400°C
Sol. 4
8. Identify (A) in the following reaction sequence:
i) CH,MgBr
(A) (") b g9Br | (B) 0y/Zn, H,0,
Gives (i) H'/H,0
Positive (iii) Conc. H,S0O,/A o
iodoform 1l
C
test NH
CH,
HC §=O
CH,
CH,
N XN
(1) (2)
zZ
0 CH, O/ CH,
CH,
N CH, N CH,
(3) (4)
o~ CH, 5
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8. 1 arfafehan argspd # (A) @1 uga BIRT ¢

i) CH,MgBr
(A) (") + g > (B) 22N, HO,
Fartae (i) H/H,0

amsere™ (i) ¥ H,S0,/ A

TeToT T B @
H
CH,
HC §=0
CH,
CH,
N A
(1) (2)
g CH, & en,
CH,
.~ CH: [ CH,
(3) (4)
6~ CH, g° CH,
Sol. 3
0
Il
C_H 03
— CH
CH, Zn/H,0 ’
H.C C= 0 H.C CH,
CH, (B)

Con. H,S0,/A

Ny (i) CH,MgBr Xy
—_—

> (i) H*, H,O OH

0]

CH, CH, CH,
(A)

So, the answer should be 3
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9. For following reactions

ALK, product

A220K _, product

catalyst
it was found that the E, is decreased by 30 k]J/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. =1 arfafdransti & forg

A 700K IaTE

IE TR STl 8 fob SRS B Sufkerfal § E,, 30 kJ/mol & Te g | Ife <X srafRafda we a1 SR siffifsbar & forg
Afhaor Hoii 8RN (A9 R gd =R Juid F8l Iedl 8) ¢
(1) 75 kJ/mol (2) 135 kJ/mol (3) 198 kJ/mol (4) 105 kJ/mol

Sol. 1
A—7%% s Pproduct

A —3% ,product

Ea Ea_ +30

cat _ cat
500R 700R
7Ea_, = 5Ea_, + 150

cat

Ea . = 75 kJ/mol

10. The acidic, basic and amphoteric oxides, respectively, are:

(1) CL0, Ca0, P,O,, (2)Na,0, SO, ALLO, (3)N,0,, Li,O, Al,O, (4) MgO, CI,0, AlLO,
10. 3, R q IHIYHT SifaTgs HAT: T

(1) CL0, Ca0, P,O,, (2)Na,0, SO,, ALLO, (3)N,0,, Li,O, Al,O, (4) MgO, CI,0, AlLO,
Sol. 3

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

Cl
OH
(1) @ ) @ 3) @ (4)

11. ‘wicd Hvey JAfAHI 4 399 F B9 AfOHaH I 7?7

Cl NH,
OH
(1) @ 2) @ 3) @ (@)
1
of
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12.

Sol.

13.

13.

Sol.

14.
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The compound that cannot act both as oxidising and reducing agent is:
(1) H,0, (2) HNO, (3) H,SO, (4) H,PO,
g AfE TN ITARIS qAT TATIDG Q1 DY IRE BRI A8l B AHT, B

(1) H,0, (2) HNO, (3) H,SO, (4) H,PO,
4

H,PO,, oxidation no. of 'P" is +5 which is maximum.
Hence it can act as oxidising agent.

If enthalpy of atomisation for Br,, is x kJ/mol and bond enthalpy for Br, is y kJ/mol, the relation
between them:
()isx=y (2)isx <y (3) does notexist (4)isx>y
afe Br,,, @ forg wor gt x kI/mol 8 et Br, & fofg s ¢iedt y kJ/mol €1 1 S5ia did v
(1) x = y 8rm (2) x < y B (3) 97T 78 (4) x > y B
4
Br,(I) —» 2Br(g) = Br,(I)— 2Br(g)
AH = x kJ/mol AH = 2x

Br,(g) — 2Br(g)

AH =y

Br,(I) — Br,(g9)
AH=[x-y]>0
X>y

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

CH, - CH - C = CH 290 0.

H,0
(i) C,HMgBr, H,0 R
(ii) Conc. H,SO/A
s s
(1) CH: - CH - C = CH, (2) CH: = C = C - CH,
CH,CH, CH.CH;
oH g
(3)CH3—CH—CIZ=CH—CH3 (4)H3C—C—CIZH—CH3
CH, C.H,
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14. =1 afdfepane § g S (Y) © ¢

CH,
] HgSO,, H,SO,
CH,- CH - C=CH —— 27
H,O
(i) CHMgBr, H,0
(ii) Conc. H,SO/A
g o
(1) CHs = CH - C = CH, (2) CH: = C = C - CH,
CH,CH, CH,CH,
i g
(3) CH: = CH - C = CH - CH, (4) H:C = C - CH - CH,
CH, C,H,

Sol. 2

0
[l
CH: = CH - C=CH 1950, 8,90, oy, - CH = C - CH: (i) C,H,MgBr

H,O
CH, (CI-)Is (if) H.,0
X
CH,« /CH3 (I)H
c=c_ w CH, - CH - C - CH,
H,C CH, CH, CH, CH.

(saytzeff's product)

So, the answer is 2

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

NH,

NaNO,/HCI ., Cu,Br, ,, HNO, _

273-278K >X >Y H,SO, >z
Br

Br
NO, Br NO,
O,N
(1) gy Br (2) . (3) (4)
Noz No2 Br Br Br
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15. = aififhan WM d ura 811 dren 9 Swie Z

NH,
NaNO,/HCl _, Cu,Br, , HNO, _
273-278K >X >Y H,SO, >z
Br
Br
NO, Br NO,
O,N
(1) gy Br(2) . (3) (4)
Noz No2 Br Br Br
Sol. 2
NH,
NaNO /HCI Cu Br (Y)
273 278 K
HNO3/H So,
Br
Br
NO,

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 AgNO, test and negative Fe,[Fe(CN).], 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
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16. TP BIRT & UM $I3H 9gRDI A, B, C T D &1 4 Ufdesl g | 39 ufdeell & ugdr+ & foly SH1 |8 U fbd den
=1 Dol @1 Are o
(i) Aden D 1 Aeersfes & | -3 13 B
(i) C &1 oI AR AgNO, & |11 AHRID q2ll Fe,[Fe(CN), 1, & 1 THRIHD TRI&0T <l 8 |
(iii) B @211 D &1 o ARG AIfSTH ARSIYARS & A1 AHRIGTD T Sl 2 |
S U&T0l] & SMYR WR P AT fddhed |al 8 2
(1) A : da9; B : YeileH; C : geblaral; D : TEReH
(2) A : UERSH; B @ A3, C @ geplaral; D : VelicH
(3) A: UERSH; B : UelieH; C @ Y&3H; D @ gepratiol
(4) A : UelieH; B @ $a34; C @ UERSH; D @ gehraiol

Sol. 2
8
. NH
Saccharin @;\/
O/ \O

O NH \V/U\ H <
Alitame Ho/ll\/l\n/ ><5

OH
H
Sucralose 0 | | cl
0
0

(C) is sucralose because |t gives p05|t|ve test with AgNO,

(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).

@

Aspartarne HO

1

17. [PA(F)(CI)(Br)(I)]>- has n humber of geometrical isomers. Then, the spin-only magnetic moment
and crystal field stabilisation energy [CFSE] of [Fe(CN),]""¢, respectively, are:
[Note: Ignore the pairing energy]
(1) 2.84 BM and -1.6 A, (2) 1.73BM and -2.0 A,
(3)5.92BMand 0 (4) 0BMand -2.4 A,
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17.  [PA(F)(CD(Br)(I)]> & Sufciia do1aadl &1 W1 n 8 | dd [Fe(CN), 1" &1 Roe d13 grasra el qen fhved
&1 ARAIBRT St [CFSE] o3 & :
[A1e : g9 ol &1 B ORY)

(1) 2.84 BM @2 -1.6 A, (2) 1.73BM @1 -2.0 A,
(3)5.92BMTA1 0 (4) 0 BM @21 -2.4 A,
Sol. 2

18. The K for the following dissociation is 1.6 x 10
PbCl,,, ———= Pb{,., +2CI;

2(s) (aq (aq)

Which of the following choices is correct for a mixture of 300 mL 0.134M Pb(NO,), and 100 mL 0.4M

NaCl?

(1) Not enough data provided (2)Q <K,

(3)Q=K,, (4)Q>K,
18. = fagie & forg K ) &1 9 1.6 x 1075 %,

PbCl, . ——— Pb?

2(s) (aq
0.134M Pb(NO,), @ 300 mL @21 0.4M NaCl & 100 mL &I e s 1 fAs11 & forg 711 3§ & 31 w1 fased
SER
(1) gaia Sifpel Iuetel el (2)Q <K,

(3)Q=K, (4)Q>K,,

Sol. 4
PbCl,(s)
K,, =16 x 10
[Pb*2] = 0.134M, 300 ml
[CI-] = 0.4M, 100ml

_ 0.134x300 _ 0.402

)+ 2CIF

(aq)

Pb*2 + 2CI-

+2 = =0.1005
[Pb™*]res 400 4
0.4x100
[CIF] = ~ 400 - 0.1
Q = [Pb*?] [CI-]? = 1005 x 10
Q> Ksp

19. Complex X of composition Cr(H,0),Cl has a spin only magnetic moment of 3.83 BM. It reacts with
AgNO, 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
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19.

Sol.

20.

20.

Sol.

21.

21.

Sol.
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Cr(H,0),Cl_ wee & idgel X o1 Ro #7121 &1 graara el 3.83 BM 8 | a8 AGNO, & W1 1fAfsharr &yl & 37k
ST FHTaaad YafRid BRal & | X &l 3. g, 9. ¢ . 9M ©
(1) SRR HIFRM(IV) TARSS SEEEse

(2) TTNFEREFARES! DIFTA(II) FTRSS SEER”ST
(3) T SNEREFIRSS HIFAEV) FTAREE SEEEST
(4) TFamaATa(1Il) FRES

7

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

()@ <()<(c) (2)(@)<(c)<(b) 3 (c)<(b)y<(a) (4)(b)<(c)<(a)
1 VeSS @ folU G891 ™1 BT 98 HH © -

(D@ <M< @2@<()<() @B)()<(b)<(a) (4)(b)<(c)<(a)

1
(@) <(b) <(c)

1
Stability of alkene

Heat of combustion «

(Because no. of carbon are equal)

108 g of silver (molar mass 108 g mol™*) is deposited at cathode from AgNO,(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

T fAf¥erd fdgga A= g1 AgNO,(STefld) ¥ 108 g Riefar (HIeR g 1089 mol-!) delre W Meafua faar |
fagd &1 I A0 gRT 273 K d21 1 9R 19 WR §91R-01 78 JATRiTST &1 3 (L ) 8rm .

5.6 lit

2H,0— O, + 4H* + 4e-

Eq. of O, = Eq. of Ag

Moles of O, x 4 = moles of Ag x 1

Moles of O, = % mol

Volume of O, at STP = % x 22.4 = 5.6 lit
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22, How much amount of NaCl should be added to 600 g of water (p = 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-t)

22. 600 g Ul (p=1.00 g/mL) # NaCl & fdha=t A1 fAer S fds ST f@Aid gedms —0.2 °C 81 9 ?

(urh & forg femie eraww+ ReRia = 2K kg mol-?)

Sol. 1.755
AT.= 0.2 = 2x—_x1000x2
= 0.2= 22500
n=0.1x Of —0.03moles

Mass of NaCl = 0.03 x 58.5
= 1.755

23. The mass percentage of nitrogen in histamine is
23. R A TEgeE o gemE ufawadr 8 .

Sol. 37.83%
Histamine

Molecular formulais C.H N,
Molecular wt. = 111

42

Mass % of N = 111 x100 = 37.83%

24.  The hardness of a water sample containing 10-* M MgSO, expressed as CaCO, equivalents (in ppm)
is .
(molar mass of MgSO, is 120.37 g/mol)

24. 107 M MgSO, dret Tl & Hfdesl @l waRar el CaCO, wHged (ppm #) siffegad b S W, 8t .
(MgSO, @1 HIer ¥sfd 120.37 g/mol)

Sol. 100 ppm
MgSO, 103 mol/lit = 103 mol/lit of CaCO,

m
Hardness is ppm = 10-3 x 100g x 1000 ?g

. 100x1073
= 100 mg/lit = 1000
=100 ppm
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25. The molarity of HNO, in a sample which has density 1.4g/mL and mass percentage of 63% is
. (Molecular Weightg of HNO, = 63)

25. 39 ufed ¥, e g 1.4 g/mL e S dfaadr 63% 1 81, HNO, &1 Hieiel et . (HNO,
&1 AYUR = 63)
Sol. 14
_ %%xdensityxlo

molecular weight of solute

_ 63><1.4><10:

14
63

M
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