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1. The reaction in which the hybridisation of the underlined atom is affected is :
(1) H,50, + Nacl—222X_, (2) XeF, + SbF, ——>

(3) NH3 HT (4) H3E02 Disproportionation

AT o @ URHATY] P1 HHOT YHIfAd 81l B, &

(1) H,S0, + NaCl—220K (2) XeF, + SbF, ——>
(3) NH, 1" (4) HPO, — T —
Sol. 2
1 H,SO, + NaCl_42% , NaHSO, + HCl
sp? sp?
2 XeF, + SbF, —_, (XeF;) (SbF,)-
sp3d? sp3d
3 NH, _+ JNH,*
sp? sp?
Disproportionation
4 H,PO, "Rzaction PH, + H,PO,
sp3 sp3 sp3
2. The process that is NOT endothermic in nature is :
ThH S THTId: ST 9 T8 &
(1) H(g) +e - H(‘g) (2) Na(g) - Na, —»e
(3) Arg +€ - Arg (4) Oy +& — (o}n
Sol. 1
Hgp + € —— Ho
is an exothermic Rxn. Ans (1)
3. If the equilibrium constant forA = B + C is K" and that of B + C = P is K, the equilibrium
Aum eq Aum eq

constant for A = P is :

AR A = B+ C3 fog ama Renis K@ B+ C = Pd R ag K2 2 A = P& forg ara Reris 2 :

1 2 2 1 1 2 1 2
(1) K K3 (2) K& -KG) (3) K&y +KQ (4) K /K
Sol. 1
A Q@@@] B +C Keq(l)
B+CO P
Al P Kea?
Ky = K@ x K @ Ans.(1)
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4. A sample of red ink (a colloidal suspension) is prepared by mixing eosin dye, egg white, HCHO and
water. The component which ensures stability of the ink sample is :
(1) HCHO (2) Water (3) Eosin dye (4) Egg white
AT WTR (U Plerse! fFetad) & Tdb Ufiaeel & 3R IoTd, 31 &1 ghe 91RT, HCHO a2 STt &l fAf3a wxa q=ra
ST & | WrEl ufieel & el &1 gHiEad 7 a1 S 9 B, 98 B ¢
(1) HCHO (2) ST (3) =R ToT® (4) TS BT THT 9T

Sol. 4
Surface theoritical eggwhite

5. The one that can exhibit highest paramagnetic behaviour among the following is :
gly = glycinato; bpy = 2, 2’-bipyridine
fFfoiad 4 &1 a8 S 999 f9% JJgaad IdaeR UafRid HRal 8, 8
gly = varsRmer ; bpy = 2, 2’-ar3fARSH

(1) [Ti(NH,), T (2) [Co(0X), (OH), |
(3) [Pd(gly),] (4) [Fe(en) (bpy) (NH,), T
Sol. 2
1. (Ti(NH,),)* = Ti** (3dY) =>p = /3
2. [Co(OX,)(OH,)" (A,> P) = Co*® (3d*) = t,g* eg°®
n=2u=.8
3. (Pd (gly),) = pd** (4d®) — Square planar
n =0, u = 0 diamagentic
4. (Fe (en) (bpy) (NH,),)*

Fe** = 3d° (t,g°eg®) =n=0,u=0

6. Which of the following compounds will form the precipitate with ag. AgNO, solution most readily?

ferifeRad ARl § A BI STeita AgNO, faerem & el a9t eedgd® sfaerd < ?

PN PaN:" l/ o
N
(1) (2) O
ANNNET
(3) (4) " No~"\Br
OCH,
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Sol. 2
Rate of reaction o stability of carbocation.
+
CH,—Br CH, CH,
I | Il
N N N
J = —U
Highly stable
due to back
bonding
7. Five moles of an ideal gas at 1 bar and 298 K is expanded into vacuum to double the volume. The
work done is :
(1) zero (2) C,(T,-T) (3) -RT(V, - V) (4) - RTInV,/V,
Teh 377ee 39 & UiF Al B 1 bar T 298 K W fafd # S9a A & g a% yAiRd fan wan | fean
B B
(V)= (2) C, (T2 —Tl) (3) - RT(V2 —Vl) (4) - RTInV,/V,
Sol. 1
As it is free expansion against zero ext. pressure
Work Done = zero Ans. (1)
8. 250 mL of a waste solution obtained from the workshop of a goldsmith contains 0.1 M AgNO, and

0.1 M AuCl. The solution was electrolyzed at 2 V by passing a current of 1 A for 15 minutes. The
metal/metals electrodeposited will be:

(E° -0.80V, E° , =1.69 v)

Ag*/Ag Au*/Au

(1) Silver and gold in proportion to their atomic weights

(2) Silver and gold in equal mass proportion

(3) only silver

(4) only gold

Teh YR B BRI A UTi Ueb Ul fdergd & 250 mLH 0.1 M AgNO, @211 0.1 M AuCl € | 39 fderas @l
2VWRTE 1 AF fAed a1 15 fiFe a6 varfed sva dega ruafed faan 121 | &1q,/ariT it dggd (erfia i, /2i,
2/% ¢

(€

Ag*/Ag

-0.80V, E ., =1.69 v)

Au*/Au
(1) =< T |1, TS URAIY HR & FHEA
(2) T qAT | G el & FEgud J
(3) 9= =R
(4) |3 |
Sol. 1

Here current is same.Both metals are univalent and of same concentrations. So, Both will be
deposited in proportions of their equivalent weight or atomic weight.
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Sol.

11.
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The mechanism of action of “Terfenadine” (Seldane) is :

(1) Helps in the secretion of histamine (2) Activates the histamine receptor

(3) Inhibits the secretion of histamine (4) Inhibits the action of histamine receptor
“TRGATEH” (HefSH) & BT B ) fhanfafy 2

(1) Rfm & wma # Ferar &Rar 2 | (2) feefia—fiuTs) &1 |ftsa wRa1 B |

(3) R & =19 &1 RIS et B (4) feRfa—rfirumsl @ foban &1 FRIST FH=aT B |
4

The mechanism of action of “Terfenadine” (Seldane) is to inhibit the action of histamine receptor.

The shortest wavelength of H atom in the Lyman series is 4, . The longest wavelength in the Balmer
series of He* is :

H oRHATY] &1 W9 BIel aRieed drghe siofl § 4, 8 | He* &1 arR Aol § wadt o1 avveed ©

9 27 36 5
(1) %2 @ 2 (3) o (@) >3
1
1 !
k—1=R4x(1)2x{ §}=RH
1 L1 (s

(Re@ <35 R3]
b9

A5

A _27\.

27 g™

Ans. (1)

The major product [B] in the following reactions is :
fr=iferRaa srffsranaii g1 ST [B] B :

CH,
]
CH,— CH, — CH—CH,— OCH,— CH, —gzz—> [A] alcohol —2 [B]

Heat
CH,
(1) CH, - CH, - CH = CH - CH, (2) CH,— CH,— IC CH,
CH,

(3) (4) CH, =CH,

|
CH,~ CH C~—CH,
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Sol. 3
CH, T
I
CH,—CH,—CH—CH,—0—CH,—CH, —— CH3—CH2—$—CH3+Et—I
OH

J/HZSOA/A

CH
CH3—C=C<CH3

3

12. The major product [C] of the following reaction sequence will be :

fr=ferRea srfwforan—arges W &= Sarg [C] B:

_ (i) NaBH, DBr

CH, CH=CHO —ooq— [Al—m [B] » [C]
AICI,
Br
D

(1) @)\/\D 2) m

Br
3 Br
(3) (4) S

D

Sol. 1

CH,=CH—CH=0 -85 cH =CH—CH,—OH =225 CH,=CH—CH,—Cl

O /Aic,

Br CH,—CH=CH,
@)\/\ D < D—Br @
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13.  The Crystal Field Stabilizion Energy (CFSE) of [CoF,(H,0),] (A, <P) is:
[CoF,(H,0),] @ fheeat & zemiierer o1 (CFSE) (A, <P)®:

(1) -0.8 7, (2) -0.8 A, +2P (3) -0.4A,+P (4) -0.4 A,
Sol. 4

[CoF,(H,0).,]1 (A, < P)

CO** (3d®) = t,g*eg?

CFSE = £_§X4+§XZJAO

=-0.44,

14. Among the following compounds, which one has the shortest ¢ — c| bond?

f=farRaa Afrel § & fFad C — Cl 3r€y 99« BIeT 87

H,C PN /CI
HC Cl CH
(1) HC cl (2) H,C-CI (3) | (4) ||
CH CH,
Sol. 4 H,C
oo o @ 3 5
CH,=CH—Cl: «—>CH,—CH=C| = CH,=CH=Cl
15. The major product [R] in the following sequence of reactions is :
i Li i) HgS0,/H,SO0, Conc. H,S0,
HC = CH (.) LiNH,/ehter > [P] (i)Hg > [Q] oncA > [R]
(i) H,C, (i) NaBH,
CH—Br
(CH,),CH
fre=ferRea srfwforan—argsy § &9 Sams [R] & ¢
i) L i) HgSO./H,S0, s H,S0,
HC = CH—(LUNH/ER | ppy OSSO/ > [Q] —— [R]
(ii) H,C (i) NaBH,
CH—Br
(CH,),CH
H,C H,C H,C HZC\\
CH—CH=CH, CH=C(CH,), CH=CH-CH —CH,-CH
(1) @ ey O 3
(CH,),CH H,CCH, (CH,),CH CH(CH,),
Sol. 2
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CH3\CH—Br
Cin o @ (CH)H
HC=CH WHCEC Li —>CH3—C|IH—CECH
CH
/N
CH, CH,
Hg*™/H,S0,
P 0
I
CH3—CIIH—CH—CH3 CH3—C|IH—C—CH3
NaBH,
A ey
CH, CH, CH, CH,
lconc. H,SO/A
CH3\ /CH3
C=C\
C,H.” CH,
(R)

16. The molecule in which hybrid AOs involve only one d-orbital of the central atom is :

3], fora FHRT MO H S=i1g WA & A5 U d-Hefd Afferd e, o

(1) [crR, T (2) XeF, (3) BrF, (4) [Ni(eN), T
Sol. 4

(1)  (CrF,)*> - d’Sp?

(2) XeF, - Sp*d?

(3)  BrF,-Spd?

(4)  [Ni(CN),]> - dsp?

17. In the following reaction sequence, [C] is :

NH,

(i) NaNO, + HCI, 0-5 °C
(i) Cu,Cl, + HCI

Cl,
> [A] — [B] Na + dry ether > [C]

(Major Product)

CH,
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freferRea srfwforan argea o, [C] B :

NH,

(i) NaNO, + HCl, 0-5 °C a, No o dor
(if) Cu,Cl, + HCI > [A] ——> [B] —

» [C]
(T SeT)

CH,

(3) C'—@ CH;—CH; @—u
@ E.H_<O>_<O>7<'ZH

Sol. 3
Cl
Cu.Cl, + HCI @ Cl,/hv
CH CH,—ClI

(A) (B)
lNa/dw ether

CI@CHZ—CHZ@—CI

NH, N:CI Cl
H,

NaNO,+HCI
—

CH,
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18. The processes of calcination and roasting in metallurgical industries, respectively, can lead to :
(1) Photochemical smog and ozone layer depletion
(2) Photochemical smog and global warming
(3) Global warming and photochemical smog
(4) Global warming and acid rain
gTIHH ST H, RO qo 999 & Ushd B U7 e B -
(1) YT TARAS gHGE! TAT NS U Bl 37aerd
(2) T ARG gHdE! der If¥ad -
(3) af¥as QU= oI TR RIS gHGE
(4) af¥ad qro= deI 3 aut
Sol. 4
Environmental
Calcination Releases — CO, — Global warming
Roasting Releases — SO, — Acid Rain
Ans. (4)

19. The incorrect statement(s) among (a) - (c) is (are) :
(@) W(VI) is more stable than Cr(VI).
(b) in the presence of HCI, permanganate titrations provide satisfactory results.
(c) some lanthanoid oxides can be used as phosphors.
(1) (a) only (2) (b) and (c) only
(3) (a) and (b) only (4) (b) only
FHAl (a) - (¢) H ¥ Tad BUT B/
(a) Cr(VI) @& arvem W(VI) arfdd wemi 2 |
(b) HCl & SuRerfa #, WRHTHT AT Harvys gRomd <4 2 |
(C) BB TURIS IMAATSS] BT BITHI Bl T8 SUAIT H 1 Fahdl @ |

(1) (a) &= (2) (b) T (c) ==
(3) (a) T2 (b) #r= (4) (b) &=

Sol. 4
Fact

20. An alkaline earth metal ‘M’ readily forms water soluble sulphate and water insoluble hydroxide. Its
oxide MO is very stable to heat and does not have rock-salt structure. M is :
T &g 7aT €1q ‘M’ eargdd STol—{derd Fobhe qq STa—ifdeld SSglavss a4kl 8 | SHd! fTaags MO $H &
gfar iR & den @frs 996 Sxa § T8 B B I M B
(1) Ca (2) Be (3) Mg (4) Sr

Sol. 2
Fact
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21.

Sol.

22,

Sol.

23.

Sol.

MoTion

The osmotic pressure of a solution of NaCl is 0.10 atm and that of a glucose solution is 0.20 atm.
The osmotic pressure of a solution formed by mixing 1 L of the sodium chloride solution with 2 L of

the glucose solutionis x x 103 atm. x is . (nearest integer)
NaCl & U& faaas &1 IRl &9 0.10 atm § 1 @I¥ & U6 f[dea &1 R &9 0.20 atm 2 | |ifsa
FARTSS & Ao & 1 L B @ & faer & 2 L # fAeiax 991 T fderas &l WRIRY 16 8 x x 10-2 atm.
X ¥ . (e quiie)
167
0.1x1+0.2x2

3

0.5 500
3

= T x 1073 =167 Ans.

The number of molecules with energy greater than the threshold energy for a reaction increases
five fold by a rise of temperature from 27 °C to 42 °C. Its energy of activation in J/mol is
(TakeIn 5 =1.6094 ; R = 8.314 J mol-*K?)

Te Afaferar #, rogatl, e Srotl, TEl Soll Bl Ul 31d B, IHd! §&1 a9 & 27 °C ¥ 42 °C I de 9 ufg
AT 98 A B | g9 |fbavr Hat (J/mol #) & | (A, In 5 =1.6094 ; R = 8.314 J molK1)
84297.47

1 e—Ea/3OOR

5 = o Ea/31R

Eal 1 1

5= e?(ﬁ'ﬁ)

Ea( 15

R |300x315) =N (5)

E, = 1.6094 x 315 x 20 x 8.314
E, =84297.47 J/mol Ans.

A 100 mL solution was made by adding 1.43 g of Na,CO,. xH,0. The normality of the solution is 0.1
N. The value of x is . (The atomic mass of Na is 23 g/mol).

Na,CO,. xH,0 & 1.43 g &I @@= 100 mL &1 U& faeras a=mn a1 | e @1 Frfeet 0.1 N 8 | X &1 71
2 | (Na & oA 9efd 23 g/mol ?)

10

0.1 100 143
2 1000 160+ 18x

106 + 18x = 286
18x = 180 = x = 10 Ans.
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24, Consider the following equations :
2 Fe* +H,0, - x A +y B (in basic medium)

2MnO, +6 H" +5H,0, > x'C+y'D+z'E (in acidic medium).

The sum of the stoichiometric coeficients x, y, x’,y" and z’ for products A, B, C, D and E, respectively,
is

frfaRaa aaRol ) R IR

2 Fe* +H,0, » x A+y B (&TRIg #iezd #)

2MnO, +6 H" +5H,0, > x'C+y'D+Z'E (3=l A1eTH H)

A, B, C, D @211 E SMRI & oy hwen: eIsfGaifig) qonai x, y, Xy’ a1z’ &1 A 8
Sol. 19

2Fe**+H0, —  yxA+yB _ ,2Fe3 + 20H-

2MnO,”+ 6H*+5H,0,  ,x'C+y D+Z'E____,2Mn*?+ 50, + 8H,0

X=2;y=2;X"=2,y=5,2"=8

2+2+2+5+8=19

Ans. 19
25. The number of chiral centres present in threonine is
e # IuReId wTeRel Bl & A& & |
Sol. 2
(IJH
CH3—(;H—(;fH—COOH
NH,
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