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Question number 1 to 12 carries (3, -1) marks each, 13 to 20 carries (5, -1) marks cach, 21 to 32
carries (5, -2) marks each and 33 1c 40 carries (6, Q) marks each.

Section — A (Single Option Correct)

B(UH). + NaOH = NaBU, + Na]B{OH), |+ H,0
[Iow can this reaction is made 1o proceed in forward direction?

(A) addiion of cis 1, 2 diol (B addition ol borax
(C) addition of wans 1, 2 dicl (1) addition of Nz, HPO,
(A)

Due wo formation o chelatad complex, the reaction moves in forward direction,

A solulion when diluted with H,O and boiled, it gives a while precipitate. On addition of excess NHyCI'NHOH.
the wvolume of precipitate decreases leaving behind a white galatinous precipitate. Identify the precipitate which
dissolves in NH;OH/NHL UL

(A) Zn (OH) (B Al (OH);
(C) Mg (OH), (DY Ca(OH),
(A)

43

Nue to formation of tetraammine zine (11 complex; 7n™ + NH,OH — [?.n [HHE]..] _

When benzene sullonic acid and p-nitrophenol are trealed with NaHCO;, the guses released respectively are

(A) SO, NO, 1B S0, NU
(L) 50, CO; (D) CQq COa
S0, H S MNa Ok

@ ~MNaHCD, _3.@ +C0, + HLO ¢ R = ‘ +'I_"EI;+IIEGI
LA

A monatomic idcal gas undergees a process in which the ratic ot ' to v at any instant 15 constant and cquals to 1,
What is the molar heat capacity of the gas?

2
(L) nFTJE (Dy 0
(A)
(Iy 1.2-dihydroxy benzene ([1) 1.3=dihvdroxy benzene
(L) 1,4-dihycroxy benzene (1v) Hyvdroxy benzene
The increasing order of boiling points of above mentioned alcohols 15
(A) I<II<II<IV (B} 1< <1V <III
() TWV=<TI=<<II<I Dy IW<IT<T<

()
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CH;-CH=CH, + NOCIl — P
[dentitv the adduct.

1l NO
() N

¢l

[A)
N {'I}{_fl' — Mar<onmkov's Addition

The IUPAC name of C;H.COC] is
1A) Benzoyl chloride
(L) DBenzene carbonyl chlorde

()
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NO (]

NO Cl

(B) Benzere chloro ketone
() Chloro phenyl ketone

Ap* + NH,—=[A2(NH,V']; k, -3.3x107
[Ag{NH, )" + NH, == [Ag(NH,},|": k, = L7x10"
then the formation constant of [Ag(NII;)] is

(A) 6.08 = 107°
(C) 6.08 = 1077

(A)

CH:NH, + CHCI; + KOH — Nitrogen containing compound + KOl + H-0O. Nitrozen containing compound 15

(A) CH:-C=N

(C) CH,-N=C

(D)

Isocyanide test/Carbylaming reaction

(R) 6.08 = 10°
(D] MNongz

(R) CH;-NH-CH,

(D} CH.N=C

CuS0Dy, dacolourises on addition of KCN, the product is

(A) [Cu(CNWL*

(C) Cu(CN);

(n

Cu™ +2CN" = Cu(CN),
2Cu(CN), = 2CuCN +(CN)

A

The direct conversion of A to B is difficult, hence it is carried out by the fellowing shown peth;

L > [)

A

Given A8, . =350gu
A3, ., =30 e
AS.. i =20¢cu.

where e.u 15 entropy unif

then ﬂ‘SH ) I8

(A) +100 e,
(C) 100 e.u.

(B) Cu® ger reduced o form [Cu(CN),]*

(D) CuCN

(R) +6l e.u.
(D] 60 e,
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S0l (B)
L‘."ff:*l'*"—‘*"‘j - &S-_-*-—J‘,- + ﬁﬂ'y;_m; = is{q_. W S50+ 30 =20
12. N, =3H, ——2NH,

Which is correet statement 17 N; is added at equilibrium condition?

(A) The eguilibrium will shift to forward dircction because according to 1™ law of thermodynamics the entropy must
imgreases mn the direction of spontaneous reaction.

(B) The condition for equilibrivm is G, 3G, =20, where G is Gibbs free energy per mole of the gascous
species measured ul that partial pressure, The condition of equilibrium is unalTected by the use ol calalyst,
which increases the rate of both the forward and backwand reactions to the same extent,

(C) The catalyst will increase the rate of forward reaction by a0 and that of backward rcaction by .

(D) Cartalyst will not alter the rate of cither of the rcaction.

Sol. (B)
Section — B (May have more than one option correct)
13. [ the bond length of CO bond in carbon monoxide is 1,128 A . then what is the value of CO bond length in Fe(CO)s?
(A) LISA (B) 1128 A
() 1.72A M 1118 A
Sol. (A)

Due o synergic bond formation between metzl and CO, the bond order o CO decreases,

14. The species present in solution when COs5 is dissolved in o water are
(A) CO. H,CO,. HCO;, COZF (B} H,CO, CO:
(L) COT . HCO, (D) CO HaUUs
Sol. (A)

CO +H.G=2HO0 S H +HOE, =H" + OO

15. Which of the following reactants on réaction with cone, NeOH followed by acidificetion gives the following lactong as
the only nroduct?
|
L
%
0D
/
CH,
(A) COOCH, (B) COUH
COOH (H()
(©) CHO (D) COOH
CHO COQOH

Sol. (C)
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@mmlm,m L 5Pt 50~ Phenal

The major products ' and () are

(A) ¢ and CHy;CH,CHO (B) { and CH;COCH,

and CH,COCH, (D) CH.CH-CHO

Sol. (C)

It s cumene hydroperoxide rearrangement seaction

17. The given graph represents the varigtion of Z{compressibility lactor = o= ) versus P, Tor three real gases A, B and C.
fn
ldentify the only incorrect stzlement,
A
Idcal
L B
----------- C

P (atm) »

(A) Forthe gas A, a= 00 and its dependence on P is linear at all pressure.

(B) Forthe gas B, b= 0 and its dependence on P is linear at 211 pressura.

(C) Forthe gas C. which is typical real gas for which neither a nor b = 0. By knowing the minima and the point of
intersection, with Z =1, a and b can ke caleulated.

(1) At high pressure, the slope is positive for all real gases.

Sol. (B)
18, The smallest ketone and its next homelogue are reacted with NH2OH Lo form oxime
(A) Two difTferent oximes are formed {B) Three differant oximeas are formed
(C) Two oximes are optically active (D) All oximes are optically active
Sol. (B)

Q HO ﬂ;’
NOI N""‘DH 5
| I |

[1,C—C—Cll

C C
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1S, T_h

H.C” =M, {isomeric products) C,H, (| —Eedeitlaen o N iisomeric products)

Cll,

What are N and M?

(A) 6,6 (B) 6,1

(C) 4.4 (M 3.3
sol.

CH-Cl
(11 :
3 O] ]3 Clly
N—» )\< AN
HC CH, HC ;¢
CI1, 3 Cl
CILCl

M — d. | cannol be separaled by ractional distillalion.
20, MgSCO, on reaction with NH,UH and Na,HP Oy forms a white erystalline precipitate. What 1s its formula?

(A) Mg(NH.IPO, (B Mg:(POy),

(C) MgCl.MghQO, (D MgsO,

Sol. (A) |
Test of Mg~ ion
Mg~ + NH_OH + Na,HPO, — Mg(NH, ) PO,

Section — C
Comprehension 1
RCOMNH- is converted into ENMH- by maans of Hofimann bromamide degradation.

/—q —l—Cl—// b —-—t‘:l—(/

NE=-Dr \—

(1) (ii) (iii)

- L O N Y 7
w  XF s

In this reaction, RCOMNHBTr is formed from which this reaction has derived its name. Electron donating oroup at phenvl activates
the reaction. Hofmann degracation reaction 15 an mtramolecular reaction.

] How can the conversion of (1) to (i1) be brought about?
(A) KBr B) KBr+ CH;ONa
(CCy KBr+ KOH (D) Br- + KOH

Sol. (D)
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22, Which is the rate determining step in Hofimann hromamide degradation?
(A) Formation of (i) (B) Formation of (i)
(C) Formation ol (iii) [[2) Formation ¢f (iv)
Sul. (v
23. What are the constituent aminzs formed when the mixture of (i) and (i) undergozs Hofmann bromamide degradation?
,.r'fr \ 15
COMNH, 4 JNH,
(ii)
/;f' '\\ 5 /f N / N oo
NH, , ¢ ML ;: NH. - B*HII3
A LY i
N
g)_/—mﬂg . i
D
(C) / —
' ff ‘%5___m ;f Ti .
¢ NH, , ¢ MNH.
(1) m\i” ﬁ
<f’f N NHD ; é \
N —
Sul. (B)
Comprehension 11
I'he coordination number of Ni*' is 4.
MICl- + KCN (execass) — A (¢vano complex)
MNiCl: + Cone, HCI (¢xoess) — B (chloro complex)
24, The IUPAC name of A and B are
(A) [Motassium tetracyanonickelate (11, potassium tetrachloronickelate (1)
(B) Tetracyanopotassivmmickelate (113, telerachlorpoiassiommickelate (1T)
(C) Tetracyanornickel (I1). tatrachloronickel (1)
(D) Potassium tetracyanonickel (1), potassium tetrachloronickel (11)
Sol. (A)
23, Predict the magnetic nature of A and B,
(A) Both are diamagnetic,
(B) A 15 digmagznetic and B 15 paramagnetic with one unpaired electron.
(C) A s diamaenetic and B is paramagnetic with two unpaired electrons
(D) Both are paramagnetic.
Sul. (C)
20 The hyhricization of A and B are )
(A) dsp’, sp (B) spl.sp’
(C) dsp”, dsp’ (D) sp’d’, d'sp’

sol, (A)
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Comprehension 111

Carhon — 14 is used to determine the aze of organie material. The procedure is based on the formation o "'C by ncutron capture
1 the upper atmosphere.

N+, n' = C+n

“C is absorbed by living organisms during photosynthesis. The "*C content is constant in living organism once the plant or
animal dies, the uptake of carbon dioxide by it ceases znd the level of “C in the dead being, falls due to the decay which C*
undeargoes

O N+p
0.693

b

The comparison of the [ activity of the dead matier with that of the carbon still in circulation enables measurement of the period
of the isplation of the material from the living cvele. The method howevear, ceases 1o be accurate over pericods longer than 30,000
years, 1he proportion of *C to “C in living matter 15 1 : 10,

The half life period of U5 5770 vears. T'he decay constant (A) can be calculated by using the following formula A =

27 Which ol the following oplion is correet?
(A) In living organisms, circulation of "*C from atmosphere is high so the carbon contant is constant in organism
[B) Carben dating can be usad to find out the age of earth crust and rocks
(C) Radinactive absorntion due to cosmic radiation 1s equal 1o the rate of radioactive decay. hence the carbon content
remains constanl i living orgzmsm
(D) Carbon dating can not be used 1o detarmine concentration of “C in dead beings

Sol. (C)
28. What should be the age of fossil for meaningful detarmination of its age?
A) 6 vears (B) 6000 years
(C) 60,000 vears (D) [t can be used te calculate any az¢

Sol. (B)

29 A nuclear explosion has taken place leading to increase in concentration of C' in nearby areas. C' concentration is €,
in nearby areas and C, in areas far away. [fthe age of the fossil is determined to be T, and T at the places respectively
then

; " . . 1. C
{A) The ape of the fossil will increase at the place where explosion has taken place and T =T, - —In—
SR I

e 5 —— : R . o
(B} The age o the fossil will decrease at the place wherz explosion has taken placeand T, =T, = _—-n{—
LI S

[C) The age of fossil will be determined to be same
T!' E:

Sol.  (A)

Comprehension 1V

Tollen’s reagent is used for the detection of aldzhyde when 4 solution of AghG- 1s added o glucose with WH4OH then gluconic
acid is Tormed

Ag +e A E =08V

C,H,,0, + H,0 = Gluconic acid (C,H,,0,)+2H" +2¢; F

g = —0.05 W

Ag(NH,) +¢ — Ag(s)+2NH,: E_, =0.337V
| Use 2,305 % % = (0.0592 and H_rl =38.92 at 298 K|
30, 2Ag" +C H,0, + H,0 = 2Ag(s)+C,H,,0, + 2H’

Find In K of this reaction.
(A) 66.13 (Bl 58.38
(C) 28.30 (D) 46.29
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(B)
. RT
Epy — —InK

nl

.

(0:3=0.05) =25 22y g
- T2 2303

(0.8 0.05)x 2x 2,303
nk = : — 58,34

0.0592

When ammonia is added to the solution, pH 1s rased to 11. Which halt=cell reaction 15 affected by pH and by how
much?

(A) Eaa will iIncrease by a factor of 0.65 from L (13} Euea will deerease by a tactor of U.65 from L,Emﬂ
(C) Epag will increase by a factor of 0.65 from E_, (D) Eq will decrease by a factor of 0.65 from E_
(A)

W increasing concentratinon of NH,, the concentration of H' ion decreases. Therefore, F,y increases.

Ammonia is always is added in this reaction. Which of the following must be incorrect?
{A) NIll; combines with Ag' to form a complex.

(B) Ag(NH, ), is astronger oxidising reagent than Ag”

(L) [n absence of NH: silver salt of gluconic acid 1s formed.
(D) NH; has affected the standard reduction potential of glucose/gluconic acid electrode.

(D)
Section = D

75.2 g of CgH;OHiphenol) is dissolved in a solvent of K;= 14 Ifthe depression in freezing point is 7 K then find the %
ol phenol thal dimerises.

EET,;HH;I'._}H — 1"[_fﬂH1'l_.'lH'|lJ
E Ca . E i

",
2=t

o= |4:{u.5(

& -

a2=0.75=75%

For the reaction, 200 + 0, ——=2000,; AH = =500 kl. Twe moles of (0 and one mole of () are taken in a container

of volume 1 L. They completely form two moles of COs,, the gases deviate appreciably from ideal behaviour, If the
pressure in the vessel changes from 70 to 40 atm, find the magnituce (absclute value) of AL at 300 K.
(1L amm=0.1KklJ)

AH =AU 1 A(PV)

AH = ALl + VAP
All=AH-VAP=-5360+1x30x .1
=

Absolite value = 557 k.l

We have taken a saturated solution of AgBr. K, of AgBris 12 = 107", If 107 mnln. of Ag'h’l:l;, are addad to 1 lire of
this solution Nind ».,:}n:lui.,me Hpeml“-: -:{mdumance} of this soluticn in terms m‘ 107" Sm ! unite.

{siven, l{r___!__}:ﬁxlil Sm’ mol™ . .u”:hm Sm’mol™ .l{}lﬂﬂ:?xlﬂ Sm’ mol ™

The solubility of AgBr in presence of 107 molar AgNO; is 3x10 "M
Theretore [Hr'] 3107 m’ |: ] 4107 m” and [N(};]:H]_* m’

J‘l
Jl

Therefowre ¥ =k

otal — T @y
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il
The edge length of umt cell of a metal having molecular weight 75 o/mol 1s 5 A which cryslallizes in cubie latice. If

the density is 2 g/cc then find the radius of metal atom. (M, =6 = 107}, Give the answerT in pm,

e
4 NV
pNYy  2x6x107 x| 5% ]D'“]::
o = =
A i
n=2

| =
r—?a—%xﬁ—l]ﬁs.ﬁ =216.5 pm

Nute: Answer may be 216 pm or 217 pm.
Section —

Match the extraction processes listed in Column [ with metals listed in Column [1:

Column | Column II
(A)  Sallf reduction (Py  Lead
(3) Carbon reduction ()  Silver
() Complex formation and displacament by metal (R) Copper
(D)  Decomposition of icdide (5) Boron

A-PR: B-PR:C-Q:D-5

Match the following:

Column 1 Column I
(A)  Bi" ——(BIOQY (") Heat
(B)  [AlO.] —— Al(OH), (Q)  Hydrolysis
(€) SO ——5i07 (R) Acidilication
(1) (B,0:) » [B(OH),] (5)  Dilution by water

A-Q:B-R:C-P; D-Q.R

According 1o Bohr's theorv,
E, — Total energy

K, = Kinetic energy

V,— Polential encrey

r, = Radius of n™ orbit
Match the following:

Column | Column T
(A) V./K, =? Py 0
(B)  If radius of n'™ orhit « [F, x = Q) 1
(C)  Anzular momentum in lowest orbatal (R) =2
D N3 |
(D) L 2Z . y=7 (5)
T

A-R:B-Q:C-P,D-5

Match the following:
Column | Column 11

(A) CH;—CHBr—CD; on treatment with ale. KOH gives (P)  El reaction
CH>—CH-CL)- a5 a major product.

(B) Ph - CHBr - CH; reacts faster than Ph-CHBr-CD,, (1) E2 reaction

(C) Ph-CH,-CH,Br on treatment with C-H.OD/C.H.O~ (R) Elchreaction
gives Ph-UD=CH- as the major procuct.

(1)  PhCH-CH-Br and PAOCIDSCH-Br react with same rate. (S)  First order reacton

A- OB OC RS D PS



