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T ; 3% [ Jrfereram 37 : 200

Instructions ( F=w) :

(i) This paper is divided into two Sections, Section—A and Section—B.
3 YIS & Wel 1 fawiioa 8, T8—A 3R @s—B |

(i) Each Section contains eight questions.
TR T U 8 T g

(iii) A candidate has to attempt twelve questions.

o et 1 = T IR R

(iv)] Question Nos. 1 and 9 are compulsory and out of the remaining, any
ten are to be attempted choosing five from each Section.

9 HEAT 1 3R 0 AR 8 3 U9 Y § U el g| o S fore B, e w
Y uia—ure Y1 g HE

(v) Question Nos. 1 and 9 consist of five parts each. Each part will be of
6 marks. Word limit will be 150 (in relevant subjects only).

o U U 1 3R o % UrE-UTE U 2| IH W % Y 6 37 Fuifa g1 v g=n
150 T Hiftm & (U TrEg fow=n 1))

(vi) Remaining questions will be of 14 marks each.
9 T 14 37Hi o T T B

Chemistry /29A 1 [P.T.O.



prepp

Your Personal Exams Guide

SECTION—A
WE—A

1. Answer the following questions : 6x5=30
frefeRaa w1 6 W T

(@) Calculate effective nuclear charge felt by 4s, 4p and 3d electrons in
Germanium (Atomic No. 32).

S (o e 32) o 4, 4p @ 3 T g e T e el o
=[1S] Ul i

(b) Draw the molecular orbital diagram of cyanide ion (CN), labelling each
orbital clearly. Calculate the bond order in cyanide iomn.

T e I T T Y 7o H Y HEAIES SR 3 AT e i 3G S|
YRS I H g 3R (S%FSH) < TOFT i

(c) Derive and explain Bragg’s law.

ST <1 FRE (Bragg’s law) B3 358?% R TE T

(d) What is CST? What are the conditions under which two partially miscible
liquids show (i) upper CST and (i) lower CST. How will the lower CST
change if an impurity soluble in both the liquids is added to the system?

CST I 27 a1 PH- 31 8, fEe 75a & iR frorefie g9 Tuld 8—
(i) 39 CST
(i) == CST

(¢) The bond length in CO molecule is 1-128 A while in CO™, it is 1-115 A.
Justify the reduced bond length with the help of molecular orbital theory.

CO 3] %1 S T 1-128 A & I&fh cO* 3 1-115 A &1 waTivaes wee g
TR Y, ST gU St wars w1 it fg w

2. (a) A spherical drop of a liquid weighing 0-04 g is dispersed into 1500
microglobules of radius 0-02 cm. Find the resultant increase in surface
energy. 6

0-04 g & Tl Teh TTTHR 5 I 0-02 cm =T E 1500 GEH TSE 7 T fe
a1 | Tz St 1 uror gfg et

(b) State and explain Nernst heat theorem. 2

T (Nernst) % T S F1 oIt U 5U Tl SATE Hil
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(c) Show that

fewred 15
oH oP
Cp-Cy=|V-|— —
S [ (ap)T}(aTl,
symbols have their usual meanings. 6
STt gl 1 1o g S 8
3. (a) Calculate the EMF of the following concentration cell at 300K : 2

300 K W R Figan 91 %1 EMF 91 &4 :
Cu(s)|Cu?*(0-20M) | | Cu®"(0-40M) | Cu

(b) When solid sodium bicarbonate is heated in a closed container, the
following equilibrium is obtained :

2NaHCO,(s) = Na,CO,(s) + H;0(g) + CO,(9)
Explain what will happen to the equilibrium position if —
(i) some solid NaHCO, is added to the container;
(ij) solid Na,CO, is removed from the container;

(iii) some CO, is added to the container. 6

o ST e TR < T Fe e A T e e &, 7 e e o A R
ONaHCO,(s) = Na,CO4(s) + H,0(g) + CO,(q) ’
wrg T wger TRaufa =1 = g afe —
() ST W I NaHCO, HR H foretr S
(i) 3 Na,CO, %l R Y foepren 91g;
(i) TS CO, e | e S|
(c) The half-life of a gas phase reaction A - B+C is found to be independent

of initial concentration of the reactant. Write the rate law and derive the
integrated rate law for this reaction. 6

T - Ik A > B+C 1 BB-TTEE IR % TR st T R &
21 e @ i ford 3R 3@ i % e Rk Y2 @ i S R

Chemistry/29A 3 [P.T.O.



prepp

Your Personal Exams Guide

4. (a) Ferrocene [Fe (nS—CSHS)J is quite stable and does not oxidise in air while
sobaitessns [Co(ns-csHs)] is readily oxidised to cobaltocenium
ion [Co(nS-C5H5”+. Why? 5
B | Fe(n-CsHs ) | mét fem 2 & sz 3 arfeetipar (siteftersor) 71 2,
ST BATeEei | Co(n®-CsHs) | st & st (ofieresr) e et

IR |:C0(T|5—C5H5):I+ 4 ST B A2

(b) Giving justification, compare the following pair of compounds for the

specified property : 3x3=9
(i) Stronger oxidising agent : HCIOS, HCIO,,

(ii) Chemical reactivity : Borazine, Benzene

(iti) Structures bAET ICl3

e quia gu, fomiw quremt o forg frefaRaa e & e I T M-
(i) SIBITel SRt T . HCIO_, HCIO,

(i) TETaeE ITRfeRTan ;ST S99

(iii) EETE & NEICT

S. (a) The C—O stretching frequencies in some of the carbonyl complexes are
as follows :

[Ti(COg )~ {1748 em™"} < Cr(CO)s {2000 em™!} < [Fe(COg)[** {2204 em™'}

Justify the above order of stretching frequencies. i

TS el HiererEEl Hl C— O fe=m st frm wer @ #
[Ti(COg)[* {1748 em™}< cr(Co)s {2000 em™'} < [Fe(cOQ)J** {2204 em™'}
STh = ST & a1 e s

(b) For a transition metal ion with d° configuration, the electron pairing
energy p is 30000 cm ™. The orbital splittings of [M(H,0),]** and [M(CN)_J*
are 14000 cm™ and 34800 cm™? respectively. Calculate the number of
unpaired electrons in both the complexes and classify them as low spin
and high spin complexes. 74

d° fer=mer STt e Eshue o < T gevergi Ui 3911 p 30000 em~! 2 [M(H,0) J**
3 [M(CN) >~ % % fareT $U9: 14000 em™! 3R 34800 cm™! | 2
SHITTRITE] § ST Foidel 1 T S 3R 3% T o T o wheed §
EHicieay
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6. (@) For a first order reaction A— P, the temperature T dependent rate

constant k was found to follow the eéquation log k=—(1000)%+5-0.

Calculate the pre-exponential factor A and the activation energy E . 4

U SUH hife 6t SRR A p ¥ Rrw qumm (T) B e R & gefiesm
1 3
log k:~(1000]F+5-Oﬁ§aﬂﬁﬁmgl@—WWA@W%WS’G’? E_ i
UM
(b) What conclusions can be reached from the facts that the rate of

decomposition of HI on platinum is proportional to the concentration of HI
but it is independent of the concentration of HI on gold? 4

T ! G 7 sy e € s R o g T STTEE T HI 5 HI5T % SIS
? W e W HI T gt W ki 78 27

(¢} Calculate the number of collisions per second per cm® at 0 °C in hydrogen
gas at a pressure of 1-0 atmosphere. The molecular diameter of hydrogen

is°2:76%10 ®cm. How will the collisions per second change with
(i) increase in temperature and (ii) decrease in pressure? ' 6

1-om@mmm®0°cmm@mﬁaﬁ§%ﬁ%%n%mﬁérﬁamﬁ
T T L | BISISH T S0 =7 2:76x107% cm B Wiodisrs Toenll 1 g Ry
o T ¥ yiefa B 7

(i) T § iy

(i) - T T o

7. (a) An ideal solution of two components, with vapour pressure of 500 mm Hg
and 200 mm Hg when pure, contains two moles of the more volatile
component and five moles of the less volatile one. Calculate — 6

(1) total vapour pressure of the solution;

() composition of the vapour in equilibrium with a solution of this
composition.

am@iaﬁ@m#@qﬁ,ﬁwwmmmﬁSOOmmHgﬁn
200 mm Hg &, 351 arsasfier Te 35 o mol 37 S AT T2 3 5 mol F| TR X
(i) WIIE T Gehel a7 T
(ii) wﬁﬁma@ﬁq&q%m%a@waﬁmr
(b) Discuss the points where VBT failed in describing the properties of
coordination compounds. How did CFT overcome these drawbacks? 8

Wﬁﬁﬁ%gﬂmﬁaﬁmmﬁﬁmﬁ@ﬁmmTW@?w#l CFT
1 ¥ HiE WS g e
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8. (a) Discuss two factors affecting the magnitude of crystal field splitting. 3

Toreeet Tohoe Toufarfen <1 wmEm =0 Wil @ S1er €1 s W == ot

(b) Explain how lanthanides are extracted from their ores using ion-exchange
method. 3

U R o ST - Toeist gl T SR hid §U SRUTISSH i 3 3R €
[REASIESIGIRS]

(c) Given that G= f(V,T) and V= f(P,T), if G and V are state functions,

(B_G) :(a_G) (B_V)
show that 9P ) AV Jp\ 9P g

EIRERES RS 6

g R G=F(v,1) IR V=r£(P,T), IR G I VR ey €, o 7% fewit
w (5,5,

(5=, (52 G, o),

(d) What is dry ice? Why is it so called? 2
TS 759 T1 37 T U1 T el Al 27
SECTION—B
EYs—B
9. Answer the following questions : 6x5=30
FfAREd Tl o I G

(@) Why Furan is sulphonated by using pyridine sulphur trioxide complex
and not with concentrated HQSO 4? Give mechanism of this sulphonation
reaction.

FI R <l UEIEH Hew STRITES hirdcied sl SR Shish fohaT ST & 7 6 1
HQSO4%WIEHF®WW®WW®

(b) Why polyvinyl alcohol polymer is not prepared by polymerizing vinyl
alcohol? What happens when vinyl acetate is polymerized and the resulting
product is hydrolysed?

SIS FTChIB hl UICITHUSS hish UIeaTSISe 3Teshiae TiciHt =1 el aar fman
ST 27 S 9SS THiee Wl Tici s fohdl SiTdl & 3T IOl Sciie 1 eRgiengs
Topan T B, 99 91 B 8 Y
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(¢) How will you distinguish the following pairs?
(i) Ethyl vinyl ketone and Diethyl ketone by UV-visible spectroscopy
(i) Butanal and 2-Butanone by IR Spectroscopy

= et & a3 afer et
(1) FTEA A Tohe 3TN STezemser frem — UV 90 SRt gy
(ii) FHA IR 2 — T — IR SRR g
(d) Predict the stereochemistry of the product(s) formed, when cis-2-butene

is hydrogenated by using D, /Pt at 25 °C.

maﬂa—z—%ﬁ-—raﬁDz/PtmaqagRWQS"cms@ﬁﬁz%qw%,?ﬁ

T B ST /AT 3eTe /3ee) QEEE o
(¢) In the following reaction, identify A to D —
ey 49 Dass IgEM -
CHI=CH — =CH
CH,=CH—CH=CH, + CH,=CH, —>(4) . i il 25 (B)
ZNBSl
(D)L (i) Ale. KOH )
(ii) S or Pd

10. (@) What product will be obtained when a mixture of m-anisidine,
nitrobenzene, glycerol, conc. H.SO 4 @nd ferrous sulphate is heated? Name
the reaction and explain the role of each compound in the mixture. Write

down the mechanism involved. 9

St m-CHfEfe, ek, @@ﬁa,mstQ 3R 9 Fethe & frsror 9y 7 Ry
W‘Q,Wﬁq-mmmm%?ﬁr&mmmwﬁﬁt&rw%mﬁﬁsﬁ%
R B v | s e Rl ) R

(b) How will you differentiate between the signals of benzene ring in 'HNMR
spectrum of ethylbenzene and nitrobenzene? 5

FUTSA S 3R AR "HNMR e % S5 R 3 fymredi 3T BT FHT T ?
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11. Complete the following reactions and explain the formation of products : 14

o=t il <61 g = 3 ffifa 89 9Tt Iare i =men w -
H H hv
CH,N \c c/ /
9 2+ =
/ X hv
H,C CH, %

(3Rt 1)
12. (a) Explain the following reaction with mechanism : 9
o wfefsrn = ferenfasft wfea oo = -
CH,
I CH,OH CH,
T = OCH,
Cl CHj

(b) Explain, which of the following is more reactive in a Diels-Alder reaction : 5

feuca-Ueet (Diels Alder) Sffsean § =t § & i sifdrep wlafsramsfier 27 oo == -

CH, = CH— CH= CH— OCHj3 and

CH,; = CH—CH= CH— CH, — OCHj3

13. Threo-isomer of 1,2-dibromo-1,2 diphenylethane, in the presence of pyridine,
gives (Z)-1-bromo-1,2-diphenylethene, whereas the erythro-isomer under
similar conditions gives (E)-1,2-diphenylethene. Explain. 14

1,2 STEsE! - 1,2 SEfhrsersaq o1 Re-smgamr, wsiisr i sufeuf ¥, (2)-1-8m1 -1,2-
STRRATSTSI ST & S TUEy STeeenat 3 TRe-3gam (B)-1,2- SEFTE - 3RA

T 2| SAREHT R

14. (a) What is the major product formed when m-bromoanisole is treated with
potassium amide in liquid amonia? Write the mechanism involved. 9

& e ST e FHEE % w9y mosEeEe e S R, 79 sE-a
T IIG ST BT 2 ? 6 FAdfrea fshafare =i forel|
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(b) Cycloheptatrienyl bromide is insoluble in non-polar solvents but is readily
soluble in water. Explain. S

15. @ A tertiary amine undergoes the following reaction -

R3N—}12—O"’—>(A)—A—9(B)

(B) can also be obtained by the reaction of methylidene phosphoranes
with acetaldehyde. Write structures of (A) and (B). Name the reactions
involved and also explain the reactions. 9

@?&hﬁmﬁmﬁmﬁwé:

(B),ﬁ@éﬁég@%mﬁmﬁ%qwk@hsﬁﬂﬁ%mmﬁﬂmem

(b) How can you distinguish isopropyl-benzene and n-propyle-benzene from
their mass spectral lines. 5

W—wﬁn—m—%ﬁmw@wmmm%ﬁm
Hr?

16. (@) Predict the major product formed in each of the following reactions.

Chemistry /20A 9 [P.T.O.
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(b) What is metastable ion-peak in mass spectrum of organic compounds?

Why they frequently occur at non-integral value of m/z? 5
Sifirer ARt 3 T T 1 N STk o B 27 3R m/ 2% A -gieue
uH ) = add B B e
* & K
10 i LLL22/29A—75
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