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0.27 g of a long chain fatty acid was dissolved in 100 cm® of hexane. 10 mL of this solution was added
dropwise to the surface of water in a round watch glass. Hexane evaporates and a monolayer is formed. The
distance from edge to centre of the watch glass is 10 cm. What is the height of the monolayer ?

[Density of fatty acid = 0.9 gcm™; t=3]

e e ATl Hel RIS & 0.27 g T 100 cm’ T3 3 "iefl 1371 | §9 f[aed9 & 10 mL &1 U TAThR ard 7ol
H W STel B g R I8 §& B FRTE1 T | g1 arsdidzd 81 78 IR U Yohel Idl 9 718 | aT9 7ol @ bR
IS B db DI g 10 cm & | I Yol URd Bl S a1g a1 BRIT?

[P TR dT e = 0.9 gem™®; = 3]

(1)10®*m (2)10*m (3)10°m (4)10°m
4
0.27 gm in 100 ml of hexane
in 10 ml of aqueous solution only 0.027 gm acid is present
. 0.027
volume 0f 0.027 g acid = Wml

nr’h = %(givenr =10cm,n =3)

h=10*cm
=10°m

The mond process is used for the :

(1) purification of Zr and Ti (2) Extraction of Mo

(3) Purification of Ni (4) Extraction of Zn
Hi~S Ush¥ WY Bl ©

(1) Zr e Ti & 2hed & forg (2) Mo & fospyor & forg
(3) Ni o e & forg (4) Zn & fAepeor & forg
3

Nickel is purified by Mond's process

Ni +4C0O—222 5Ni(CO),

(impure)

Ni(CO), —24710 (Ni)+ 4CO
pure

The correct statement about IC/, and IC/, is:

(1) ICI is square pyramidal and IC/; is tetrahedral
(2) Both are isostructural

(3) ICL is square pyramidal and IC/, is square planar
(4) ICL is trigonal bipyramidal and IC/, is tetrahedral
ICI, T2 ICI, & fory dea b &

(1) IC/, 9 foRIf¥SY den ICI, aJwherbIa ¢ |

(2) T & FHAFATHD T |
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(3) ICI, o ORI qem IC/, & |qHdel 2 |

(4) IC/, Premaner fgRRAS) den 1C1, Aqeheredia ¢ |

A. 3
sol.  ICL is sp’d” hybridised (5 bond pairs, 1 lone pair)

Cl /\ Cl
V

I square pyramidal

Cl Cl
Cl

ICl," is sp*d® hybridised (4 bond pairs, 2 lone pair)

Cl A c
V

I

(\ square planar
Cl U Cl _
Cl
4. For the following reactions, equilibrium constants are given :

S(s) + O,() == SO,(g); K, = 107

25(s) +30,(g) —— 250,(g); K, = 10"

The equilibrium constant for the reaction,

2SOz(g) + Oz(g) f— 2SOS(g) is:

<1 <) 7Tg Tfwfeasti @ forg wr Rerie fed W&

S(s) + 0,(g) —= SO,(g); K, = 10>

28(s) + 302(g) — 2803(g), K2 =10'»

affhar 250 (g) + 0,(g) —— 2S0,(g) ®1 | ReRid & :

(1) 105 (2) 10% (3) 107 (4) 10
A2
sol. eq'l S+0, == SO, S(s)+ 0,(8) == SO,(2) K, = 10%
eq2 2S +30, = 250, 28(s) +30,(2) == 2S0,(2) K, =10

eq"3 280, + 0, — 280, 250,(g) + O(g) == 2S0,(g)
eq"3=eq"2-2(eq" 1)

B 10129 B ’s

(1052)2 -
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Consider the bee unit cells of the solids 1 and 2 with the position of atoms as shown below. The radius of atom
B is twice that of atom A. The unit cell edge length is 50% more in solid 2 than in 1. What is the approximate
packing efficiency in solid 2 ?

S 1 oI 2 URATIRAT 1 Reafd & e, St b <1 Seri TR 2, &1 LA (B1.h.°.) Yobeh DISep] WR AR
HITY | IRATY] B b1 321 q=aro] A o1 31521 &1 g1 8 | 514 1 1 Uebeb DIftSehI Bl PIR =TS 3 SN 2 Bl Ueheh
DISDI Bl DR RIS 50% SITGT 8 | B 2 H I Aol QaTcll a1 87

A A A A
A
A Ae
Al
A A A A
A A A A
Solid 1 Solid 2
(1)45% (2) 65% (3) 75% (4) 90%

4
Volume occupied by atoms in solid 2

= inr3 + i71(2 r)’ =12mr’
3 3

relationship between edge length (a) and radius of atom (r)

6r
22r) +2r=6r=+3a > a=—
NG)
3
packing efficiency = 127 =x100=90%
6r
V3

The compound that inhibits the growth of tumors is :

I8 1T ST TR D1 Jig PIbaAT 8, B

(1) cis-[Pt(CI),(NH,),] (2) trans-[Pt(C/),(NH,), ]
(3) cis-[Pd(C/),(NH,),] (4) trans-[Pd(C/),(NH,), ]
1

Cis-platin is used as an anti-cancer drug.
Cis [PtCL(NH,),]

Cl\Pt _NH,
c1”” \NH,

The structure of Nylon-6 is :
ATgEAT-6 B FRET 8

H
TR
(1) f(CH),—C—N}, ) {g— (CHZ)(,—I'v}n
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?I) PII 0O H
Il I
3) {(CH) —C-N{, @ fC—(cn),-N},
A. 4
sol.  Nylon-6 is produced from caprolactam
0]
0O
NH I
— 1C—(CH,);—NHT;,
Nylon-6
8. Which one of the following alkenes when treated with HCl yields majorly an anti Markovnikov product ?
fRfeRad TeaiHi # | BI—a1 g HC1 & w721 31 Afshan e Jeieh: U Ul AT It ST adll 7
(1) F,C-CH=CH, (2) CH,O-CH=CH, (3)HN-CH=CH, (4)CI-CH=CH,
A. 1
sol. CF,-CH=CH,
H+
@ ®
CF, - CH - CH,+ CF, - CH, — CH,
—— (More stable)
(Less stable cr
due to —I effect
of —CF,) CF,— CH,-CH,-Cl
anti-Markovnikov
9. The strength of 11.2 volume solution of H,O, is [Given that molar mass of H=1 gmol™' & O=16 gmol ']
11.2' V H,0, faera= &1 wrwed a1 g — [faan a1 @ H &1 HieR g = 1 g mol ! @21 O &1 HieR ST
=16 gmol™]
(1)13.6% (2)1.7% (3)3.4% (4)34%
A. 3
sol. 11.2VofHO,
H,0,—H,0+ %Oz
11.2Lof O, at STP = 0.5 mol
It means 1 L of given H O, solution consist 1 mole of H O, (i.e., 34 g)
34
= x100 =3.4%
strength 1000 °
10. The covalent alkaline earth metal halide (X=C/, Br, ) is :

AeHAS &R a1 a7 zatrgs (X = CL Br, ) 8 :
(1) BeX, (2) SrX, (3) CaX, (4)MgX,
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A. 1

sol.  According to Fajan’s rule, graeter the polarising power of cation greater would be the covalent character.
Since Be** has maximum polarising power among given cation, therefore, BeX, would be most covalent
among given alkaline with metal halides.

11. Polysubstitution is a major drawback in :
(1) Reimer Tiemann reaction (2) Acetylation of aniline
(3) Friedel Craft's acylation (4) Friedel Craft's alkylation
ot 3 @ fobert gIfIeeITT U e ) 27
(1) 3R e A (2) ¥ o vRifeere
(3) WISA—HTHe TS (YRICTHRUN) (4) BrSdA—hIIe Ufedere

A. 4

sol.  Polysubstitution is a major drawback in Friedel Craft’s alkylation

12. The IUPAC symbol for the element with atomic number 119 would be :
119 9RHT9] SHH7E aTel dcd & forg ITUPAC Uciie 81T
(1)une (2)uun (3)uue (4)unh

A. 3

sol.  Symbolfor1isu
andfor9ise

ITUPAC symbol for 119 is uue

13. 5 moles of an ideal gas at 100 K are allowed to undergo reversible compression till its temperature becomes
200 K. If C =28 J K mol ™, calculate AU and A(PV) for this process. (R =8.0 J K™' mol ™)
100 K R, Ts 31mesl A9 & 5 Hicel Bl Schqoiig Yie a9 b fhar Sidl & Wi deb &1 ST arg 200 K =7&1 81
Sire | afe C, = 28 J K mol™!, @1 39 WshH @ forg AU @i ApV &1 7971 BIfSTT | (R = 8.0 J K™ mol™)
(1)AU=14kJ; A(PV)=18kJ (2) AU=2.8kJ; A(PV)=0.8 k]
(3)AU=14kJ; A(PV)=0.8kJ (4) AU=14kJ; APV)=4Kk]

A. 4

sol.  AU=nC  AT=5x28x100=14kJ
A(PV)=nR(T,-T))
=5x8x%x100
=4k]

14. The calculated spin-only magnetic moments (BM) of the anionic and cationic species of [Fe(H,0) ] and
[Fe(CN),]*, respectively, are :
(1)2.84 and 5.92 (2)4.9and 0 (3)0and 5.92 (4)0and 4.9
[Fe(H,O),]>" @I [Fe(CN),]™* o FRUTcHS Tl eTcHD WIeist & [T AU dhael 2Ashol Graental STeo! bl |
HH: B —
(1) 2.84 2 5.92 (2)4.9 7m0 (3) 0 M 5.92 (4) 0T 4.9

A. 4

sol.  [Fe(H,0)]* [Fe(CN) J*
4 unpaired no unpaired electron
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16.

A.

electrons p=0
n=4.9
The major product of the following reaction is :

1 arfaforan o1 g Sae B
CH,

(i) CL/hv
(i) H,0,A

Cl

CHC], COH CHO

(D 2 3)

Cl Cl Cl

CH, CHCL,

CL/hy
—_—

Cl Cl
l H,0, A

CHO

Cl

The major product in the following reaction is :

1 arfaforan o1 g Sae B
NH,
N
</ ) CHLI base
N
H

NHCH,

(1)</r\)N (2){ﬁN Mf

3

4

NCH,

/

4

CH,0H

Cl

NH,
N XN
%

Yoo
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NH, NH,
sol. N. NN f\
4 _Base, g N _,CH, 21
<N | N) ¢ j S,
i
NH,
N N
4
@@
CH,

17. The major product of the following reaction is :

1 arfaforan @1 g Sae B

A (i) '‘BuOK ‘
c] (i) Conc. H,SO/A "
0 0
M A@/_v( @ )GO/

(0) (0]
(3) 4)
A. 2
sol. O
i
HK./
tBqu

WO

18. The ion that has sp*d” hybridization for the central atom, is :

e 9 9 o ST i1 URHTY] T DR sp’d? 27
(D [ICL] () [TIF ] (3) [BrF,]" @ ICL)
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A. 4

sol.  Species Hybridisation
ICL, sp’d
ICI, sp*d?
BrF, sp’d
IF, sp*d’

19. Calculate the standard cell potential (in V) of the cell in which following reaction takes place :

A A & AFD A f39a (V H) B 701 Iy g e srfaferan excfl &
Fe*'(aq) + Ag'(aq) > Fe¥"(aq) + Ag(s)

Given that
e mn g
Ag'/Ag =xV
Fe¥/Fe yV
Fe** /Fe =zV
(Hx-y 2)x+y-z 3)x+2y-3z 4)x—z
A. 3
sol. Ag'+Fe? ——Fe™+Ag
* (aq) (aq) (aq) (s)
Egell = EOAg+/Ag - E(];e3+/]:ez+
To calculate
ie‘p’/Feer
y
R
Fe =& Fe** — Fe
I 4
E°=1z
ie‘p’/Feer = 3Z a 2y

3¢+ Fe™ > Fe 3z
2¢ + Fe™? — Fe 2y

20. Which of'the following compounds will show the maximum 'enol' content ?

=1 DfpT § | BI—31 ‘ST’ DI 3Mfbad qr=1 u i Hram?

(1) CH,COCH,COOC,H, (2) CH,COCH,
(3) CH,COCH,COCH, (4) CH,COCH,CONH,
A3
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sol.  enol content o acidity of active methelene hydrogens.

P
CHS—C—(IEH— C—CH,
H} Most acidic

Hydrogen
Maximum enol content
21. The major product obtained in the following reaction is :
o arfafehan 9 uTe B aTen g SIS ©
NH, (i) CHCI/KOH -
(i) Pd-C/H,
CN O
I|{ H
I
NCH, NCH,
(D) (2)
HN OH CN OH
i H
NCH, NCHCI,
e (e
CN O CN OH
A. 1
@:NHz CHCL,KOH @NG
sol. >
K CH, (
CN O CN O
l H,/Pd-C
NH - CH,
H,N OH

22. For the solution of the gases w, x, y and z in water at 298 K, the Henrys law constants (K,)) are 0.5, 2, 35
and 40 kbar, respectively. The correct plot for the given data is :
298 K WR el # ¥ w, X, y 201 z & fdera & forg e+ forzm Reriep (K,,) aer: 0.5, 2, 35 T2 40 kbar € |
f& affarel & fory el = 2
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A
Partial Partial \ yZ
pressure pressure \
2) X
W -
(0,0) Mole fractlon (0, 0) Mole fraction
of water of water

‘:/Z

Yy
Partial Partial /

pressure pressure «
@ —
(0, 0) Mole fractlon (0, 0) Mole fraction g
of water of water
A
i \ o yZ
< z <4
) Y @) X
> W .
(0, 0) STt &1 ATA (0, 0) STt &1 ATA
o= o=

© "
(0, 0) STl T Al (0, 0) 5Tt &7 AT
A. 1
sol.  According to Henry's law
P=K,. X,
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Partial \
z

pressure
y
L\XW R
(0,0) X, 0

gas K,

w 0.5

X 2

y 35

z 50
23. If p is the momentum of the fastest electron ejected from a metal surface after the irradiation of light having

walvelength A, then for 1.5 p momentum of the photoelectron, the wavelength of the light should be :
(Assume kinetic energy of ejected photoelectron to be very high in comparison to work function) :

fg A TR & Y I fRRfOa 8 IR e &7 &1 ag o vl gU diaa Selag i« &1 A9 p Al UHIRId
AT B 1.5 p FIT B foIg Uhrer &7 axveed 811

(T A 3 Feam1iRyd gatRies gerag = o KLE. (1St 3sil) 8@ BRI%e dl Jof1 3 98d Sed ©)

3 4 2 1
=\ —A —A —A
OF @5 33 4) 5
A. 2
sol.  Inphotoelectric effect,
hc

o =w + KE ofelectron

It is given that KE of ejected electron is very high in comparison to w.

2
E:KE = E:P_
A A 2m
2
Newwavelengthﬁzm = x':ix
A 2m 9

24, Fructose and glucose can be distinguished by :
(1) Fehling's test (2) Seliwanoff'stest ~ (3) Barfoed's test (4) Benedict's test
hACTSl TT TIIoT [ fdhdias §IRT UgT ST el &7
(1) weferT gtegor (2) SAfrar=iie wieror  (3) 9Thie ue (4) sffeae ateror
A. 2
sol.  Seliwanoft's test is used to distinguish aldose and ketose
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25.

sol.

26.

sol.

Among the following molecules/ions,

Cy.N;.0;.0,

Which one is diamagnetic and has the shortest bond length ?
91 aTupadi /3l |

Cy.N;.0;,0,

DI UGB 8 AR IHD! TG THITS A HH 87

() O, (2) 07" (3) NI 4 C5
4
Bond length €« ———

ondlength o« bond order

and diamgnetic species has no unpaired electron in their molecular orbitals.

Bond order Magnetic character
c; 3 diamagnetic
N> 2 paramagnetic
0> 1 diamagnetic
0, 2 paramagnetic

C3 has least bond length and is diamagnetic

For a reaction scheme A —— B —2— C, if the rate of formation of B is set to be zero then the
concentration of B is given by :

AT Ao A — Ly C oy, IR B & 999 9 X I AR I SR A1 B @ AT R & g7
CURSIRRIE

kl

(1) k k,[A] (2) (k,—k,) [A] 3|k, [A] (4) (k,+k,) [A]
3
A—>B—2
dB] ATk (RT—
o~ KIAI-K,[B]=0

_k[A]
[B]_—kz
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27. The maximum prescribed concentration of copper in drinking water is :

Y & STel H BIUR (1) B iR eifddaw Ar=ar & :

(1)3 ppm (2)0.05 ppm (3) 0.5 ppm (4) 5 ppm
A. 1

sol.  Maximum prescribed concentration of Cu in drinking water is 3 ppm.

28. The major product obtained in the following reaction is :

o arfafehan 9 g B aren g SE ©

CH, 0
OHC )\/\) \ NaOH

A

CH, CH,
H,C CH,
H H
1 ) @) ) ; 3) @ @) @
O Ch, O (Cm \o \o

sol. /“\Q/\/.? 0

OH
l NaOH (dil)
@) @)

29. The percentage composition of carbon by mole in methane is :

AT & MR W {9 § Hrd= o) gfreraar See 2 :

(1) 80% (2)75% (3)20% (4)25%
A. 3
sol. InCH,

one atom of carbon among 5 atoms (1C +4H atoms)
Mole % of C = %x 100

=20%
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30. The statement that is INCORRECT about the interstitial compounds is :

(1) They are chemically reactive (2) They are very hard
(3) They have high melting points (4) They have metallic conductivity
RGBT AADT & forg 1 | | BT B 3I & —
(1) 9 A ®U A foharefie B 2 | (2) ITEA PSR B & |
(3) TS T g ITa B B | (4) 9 arfcae aTetdmdT g2 § |
A. 1

sol.  Interstitial compounds are inert.
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