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I C-DTN·l-DIA I 
CHEMISTRY 

Paper I 

I Time Allowed : Three Hours I I Maximum Marks : 300 I 
INSTRUCTIONS 

Each question is printed both in Hindi and in 
English. 
Answers must be written in the 'medium 
specified in the Admission Certificate issued 
to you, which must be stated clearly on the 
cover ofthe answer-book in the space pr:ovided 
for the purpose. No marks will be given for • 
the answers written in a medium other than· 
that specified in ·the Admission Certificate. 
Candidates should attempt Questions no. i 
and 5 which are compulsory, and any three 
of the remaining questions selecting at least 
one question from each Secti'!n' 
The number of marks · carried by each 
question is indicated at the end of the 
question. 

Symbols 
meanlngs, 

and notations carry usual 
unless otherwise indicated. 

Coordinate diagrams, wherever required, . . 

may be plotied on the answer-book itself. 
Assume suitable data if considered necessary 
and indicate the same clearly. 
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1. (a) (i) 

SECTION A 

Show that the function 

｜ｖ］ｎｳｩｮＨｮｾｸＩ＠
satisfies the Schriidinger equation for a 

particle in a one-dimensional box with a 

potential function V(x) equal to zero for 

0 :5 x :5 L and infinity elsewhere. 

(ii) What values may the quantum number n 
take ? What are the allowed energy levels ? 

(iii) Why is it important that the wavefunction be . 
normalized ? Calculate the normalization 
constant, N. 15 

Given sin 8 d8 -[ f 2 = 
2
1 (e.sin

2
28 )] 

(b) Given the following information : 
. 

A + B -> C + D t.W = - 10·0 kJ 

C + D -> E t.W = 15·0 kJ 

Calculate t.H' for each of the following reactions: 15 

(i) C + D -> A + B 

(ii) 2C + 2D -> 2A + 2B 

(iii) A + B -> E • 
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( 

(071 X) lji=Nsin L 

o , x , L am: 3R:f 31-;:ffi ·ill ｾＮ＠ ｾ＠

fcrqq 'lli?H VCxl ill ml!l", 1l:'fi Q!!ir<Pllll omr 
ii, q;ur ill ｾＮ＠ ｾｦｓＧｒ＠ fil'j)cll{DI c€1 ﾷｾ＠
WlT t I 

Ciil &qi<::4 ti&JI n foR l1'Rt c€1 ｾ＠ M<fl t ? 
3lj4\i ｾ＠ ｾ＠ CfliT mit ｾ＠ ? 

(iii) <[Q 4l;'<i'i'"[Of 'f<if t fci> (i{ll'!li?H c€1 
"RilJI;;j}'fd fiii<IT. ﾷｾ＠ ? tll41"<1l<'ll{01 Rll\ii<'ll, 

N, i'fiT q Rifli?H <tl Mti> I 15 

｛ｾ＠ J sin28d8 ·= ｾＨｳｳｩｮＲＲＸＩ｝＠

(<9) · ｒｫｬｲｾｦｴｬ｣ｴ＠ "lHifliU <!1 ｾ＠ ｾ＠ : 

A + B --> C + D ｾｈﾷ＠ = - 10·0 kJ 

C + D --> E ｾｈＢ＠ = 15·0 kJ 

ｒｫｬｲｾｐＡｬ｜ｩ＠ ｾ｡ｩｔ＠ ii it Qfilifl ill ｾ＠ ｾｈﾷ＠ i'fiT 
q rtifl <1 '" Ｇｾ＾＠ 1 ｲＢＧｾ＠ q: : 15 

(i) C + D --> A + B 

(ii) 2C + 2D --> 2A + 2B 

(iii) A + B --> E 
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(c) State the van der Waals equation of state and 

justify briefly the appearance of the parameters 

a and b in the equation. Given that for Xe, 

a= 4·191 bar dm6 mor2, 

b = 5·16 X 10-2 dm3 moJ-1 - - ' ' 
determine the pressure exerted by 1 mol of Xe in a 

container of volume 20 dm3 at 300 K. How does 

the pressure compare with cthat pr,edicted by the 

perfect gas law ? Explain. 

(R = 0·083 bar dm3 moJ-1 I\:"""1) 

(d) The nicotine-water system exhibits two critical 

solution temperatures. What is the effect of 

external pressure on the system ? 

2. (a) Draw and label an energy level diagram for 

molecular. orbitals up to cr* 2p. Use the diagram to 

explain why 

(i) The bond length of Li2 is much greater than . 
that ofB2. 

(ii) B2 is paramagnetic, but C2 is not. 

(iii) NO+ is more stable towards dissociation into 
its atoms than NO, whereas co+ is Jess 

15 

15 

stable than CO. - 20 
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(lf) 3i'1fm it "lis<: '11ctl ti!ft<MOI '1'iT <!ii!R CfilMQ> :affi 
ti!ft<"!l{UI if lllil<'1'i .a :affi bit ll'l2:'1 Chl ｾ＠ if 
ｾ＠ fu;&: <t\fi!Q> I ｾ＠ ｾ＠ f<l:i Xe it ft;rQ:, 

a= 4·191 bar dm6.mol-2, 
b = 5·16 X 10-'2 dm3 mor1 

300 K 'R 20 dm3 311<1(1'1 it <"1);:20'{{ if Xe it 1 mol 
it ｾ＠ WIll!> ｾ＠ ｾ＠ '1'iT f.!tffi:uT Cf>1 f"' II> I ｾ＠ ihf 
frJll'"l ｾ＠ 'i"'ij'liRd ｾＮＧｬｩｴ＠ \"!<'111 if <rQ ｾ＠ Fci>d11 mcrr ｾ＠ ? ｾ＠ <'hlMI!> I . 
(R = 0·083 bar dm3 mol-1 K""l) 

(tr) ｦＮｩｱＬＧＩＲｬＫｾ＠ <i'f ｾ＠ i*lifct<"ll RIC1ll'1 nr<if 'fiT ＼［ｾｬｩ､ｬ＠

15 

ｾ＠ I ｾ＠ <i'f 'R 'lJW ?J<i '1'iT <f<IT WWf ｱｾ＠ (1 I ｾ＠ ? 15 . . 
. 

2. (<!i) cr* 2p (fc!i 3ilfUC1<"!l q;zy€i it ft;rQ: \l;<"ll ｾ＠ ｾ＠
• ＧｈｉｾｾＡ＾＠ am: ｾ＠ 'R "ll'"llf<:: ｾ＠ T<.1f€ll!; I 
f.iYf<.1f€id it •w:un 'fiT ｾﾷ＠ <!if.t it ft;rQ: ｾ＠
• g:;r ｾｾＴＱ＼ＮＧＱ＠ <hlf"'l!> : . 
(i) Li2 CJit ｾ＠ ｾ＠ B2 CJit 3iWl ｾ＠ it 
ｾ＠ "'"Jii;l ｾ＠ I • 

(ii) B 2 3iji!j<l<'hlll ｾＬ＠ ｾ＠ C2 ｾ＠ •;@' ｾ＠ I 

(iii) NO+ q{'"li"Jalt if fcl4t"''1 'lit <tfu' it ｎｏﾷｾ＠
ｾ＠ ﾷｾ＠ ｾ＠ ｾＧ＠ "fqfq:; co <tt ｾ＠
co• om ｾＱ＼ＱＱ＠ ｾ＠ 1 20 
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(b) According to the kinetic model of gases, tbe 

pressure and volume of a gas are related 

through the root mean square molecular speed, 

c = < v2 >112, by 

where M = mN A is the molecule's molar mass, and 
n is the number of moles of gas present. 

(i) According to the 'equipartition theorem' of 

classical mechanics, the average energy per 

molecule for three-dimensional transitional 
3 motion is - k8T, where k8 1s the 
2 

Boltzmann's constant. Use this and the 

above equation to derive the ideal gas law. 

(ii) Show that the root mean square molecular 

speed is given by 
• 

c = ｾＳｾｔ＠

(iii) Calculate c for 0 2 at room ·temperature 

(298 K). 

(iv) Calculate the ratio of_c for He to that for 0 2 

at 298 K. (R= 8:314 J K-1 mol-1) 25 
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I 

• 

(<9) i!m it •1Rl"'1 11Ts<.1 it 31jBI\, fcr;tft ｾ＠ it ｾ＠ 311<: 
3111011"1'1 Cflf '1TU! ｾ＠ 311fii<'l<'h ·"ffi'f c = < v2 >112, it 
ｬｊｔｾ＠ ｩｴｾｾＧ＠

1 pV=- nMc2 
3 

ml, ｾＭ M = mNA ｾ＠ CfiT ｾ＠ i!>O!lliH ｾ＠ 31T\ n 

ih1" it fcl 'i.l 11 H . .rtffi 'lit +i &ll ｾ＠ I 

(i) 'k'llfflq)j llifSICbl ·it Ｌｾ＠ m' it 
31 jB R, fi- fcllilll t"1 Hi liU lJfu it ft;ro: >rfil 

ｾ＠ 3ffim ｾ＠ ｾ＠ kBT mm ｾＧ＠ ｾ＠ kB 

ｯｦｬ＼ｘｾｦｬＴｈ＠ Rlllii<'h ｾ＠ I ｾ＠ ｾ＠ Rll4 <it 
OIJ><"l?l ern- it Roro: ｾｦＡｃｦＩｬ＠ 311<: ｾ＠
tJ4JCf>{UI CfiT ｾｾｬｩｩｃＧｉ＠ Cb1f"'V: I 

(ii) ＼ＺＺｾｬｨｴＡｏｏ＠ f<l; .. cpf '1TU! ｾ＠ 311fii<'l<'h "ffi'f 

c= ｲｾｔ＠

ｩｴｭｲｾｾｾ＠

(iii) Bllil"'1 orq .. (298 K) 1:R 0 2 it furo: c CfiT 
q R<'h <.1 "1 Cb 1 Ri! QO I 

(iv) 298 K 1:!\. He it furo: c CfiT 02 it furo: c it 
31jqlli' CfiT qf<i'fi<!l"l 'q)jf'i1QO I 
(R = 8'314 J" K-1 moJ-lj - 25 
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(c) Using the Kelvin equation calculate P
5

/ Pat 25°C, 

where P 
8 

is the vapour pressure for a very small 

droplet of water of radius r ; 1 x 10-3m and P is 

that of bulk water. 

Given that for \Vater at this temperature, 

y ; 71·97 x 10-3 Nm-1, p·; 0·9970 x 103 kg m-3 

and R; 8·314 ｊＮｋｾ Ｑ＠ mol-1. 

3. (a) The energy levels of the electron m a hydrogen 

atom ·are given· by 

. E;,;- RH / n 2, n; 1, 2; 3, ... 

where RH is the Rydberg constant and n IS the 
principal quantum mimber. 

(i) Draw a clearly iabelled energy level diagram 

showing the first three energy levels of the 

electron and all of the quantum states 

belonging-to each energy level. 

(ii) Give the degeneracies of" the first three 

energy levels; giVing the allowed l and m1 
values and the orbital rotatio,.s. Suggest a 

simple.formula.which relates.the ､ｾｧ･ｮ･ｲ｡｣ｹ＠

of an energy lev:el .. to its principal quantum . . ｾ＠ . 
number. 

15 
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(Tf) itf<"GrJ <!i4lili{UI ·q;r ｾﾫｬＴＱｴＧｬ＠ ｾＮ＠ ｾＧ＠ 25'C '1\ 

P. I p "iliT qftilii.'H C/;)@Jq:, ｾ＠ P. ffi""ll 

r= 1 x w-3 m "C/it ;;r(.'[ "C/it ｾＮﾷ＠ ﾷｾ＠ ｾ＠ ｾ＠ full: 

. OJ&! Gl<! t .affi P ｩｩｬｾ＠ ｉｾ＠ I ;;r(.'[ ｾ＠ ftolQ: OJ&! Gl<! t I 

c;u t f<l; ｾ＠ ffi\1 "' ;;r(.'[ ｾ＠ fto!Q:, 

y = 71·97 X w-3 Nrn-1,. p = 0·9970 X 103 kg m-3 

affi R = 8·314 J K-1 mol-1. 15 

3. (q;) ｴ［ｬｾｾＢＧｲｊ＠ 4{41'1 i'i ｾ＼ｩｬ＼ｦ＿ｬＢｬ＠ ｾ＠ ｾ＠ .Bl\ f.il<if<:1Fi:!l<i 

ｾ＠ 'rnf c;u ｾ＠ : 

En= -l\i·/n2
, n = 1, 2, 3, ... • 

ｾ＠ RH fh;iil;f r-121<1iC/l W affi n m ifCli24. ｾＦｬｬ＠

tl 
(il ｾ＼ｩｬ＼ｦ＿ｔＢｬ＠ ｾ＠ w:r4'• <fR ｾ＠ «N affi ｬｬｾｃＯｬ＠

ｾ＠ m it ｾ＠ ｾ＠ ifCli211 ｾ＠

'lit ｾﾷﾷ＠ ｾＮ＠ '§5"'"12 ｾ＠ it "lll1ifC/i<1, ｾ＠

B1\ 31fu:9 iil "11 ｾ＠ q: I 

· (ii) 3ijl1<1 l affi m1 l1'Rf affi ｾ＠ Ｍｾ＠ 'lit 

ｾﾷ＠ ｾＮ＠ w:r4' <fR ｾ＠ «N "C/it ｾ＠

iil ｩｬｬｾ＠ q: I . 'lJ:'li i):m mi.'! ｾ＠ '§!?II !ill:, ;,IT . 

C·D!N-L-DIA 

· ｾﾷﾷ＠ m "C/it 3'Mm'OT q;r 3i1fft ｾ＠ q:q i c: 11 

ｾｻＮ･ｬｦＯ＠ ｾ＠ "8121' Wiil""f <fill· ｾ＠ I 

9 [Contd.] 
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(iii) The wavefunction of an electron in a 
hydrogen 1s orbital is given by : 

IJI1,(r) ｾ＠ e 
ｾｲＡ｡

Ｐ＠

where r, 1s tbe radial distance from the nucleus, and a0 = 52·9 pm 1s the Bohr radius. 

Write down an expression for the radial distribution function 47tr2 1J12 and explain why this function has a different physical interpretation to IJI2. Sketch \jl and 47t r'2 ljl2: 

(iv) Find tbe most probable radius at which the 
electron will be found. Justify the statement 
"tbe hydrogen atom has a diameter of 
approximately one A". 

(b) (i) CsCI .crystallizes in a cubic structure and 
has a cr- at each corner and a cs+ at the 
centre of tbe unit cell. Use the ionic radii of 
Cs+ (169 pm) and cr- (181 pm) to predict the 
lattice constant a ·and compare this value 
with the value of a. calculated from the 
observed density of CsCI, 3·97 x 103 kg m-3 
(Cs = 132·9, Cl = 35·4) .. 

(ii) J Calculate the packing efficiency m the 
primitive U:nit cell. · 

30 

30 
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• 

(iii) ｾｾｾＴＱＢＱｾ＠ 1s cg:rq; if ｾＦＱＧＱ＿ＱＧＢＱ＠ Chi (i{ll'h\1'"1 

HYfc:'lf«J(i it !rrU ｾ＠ ｾ＠ : 

%'f r ;:rrNq; it ｾ＠ ｾ＠ ｾＬ＠ .aih: 
a0 = 52·9 ーｩｮｾ＠ ｆＺＱｾＱ＠ ｾ＠ I 

ｾ＠ fq(j{D I 'h\1'"1 Ｔｾ＠ ｾ＠ \j/2 it full: ｾ＠ OIOj;jjCil 

fc:'lf@({ 3ih: ｬＺｩｬＴＡｬｩｬｾＨｻ＠ fori CFlT Clli{DI ｾ＠ fin ｾ＠
'ht'H Chi ll'2 'R ｾ＠ ｾ＠ 'li1fctCil ｾ＠ f.icfil<i 

ffl ｾ＠ I \jl 3ih: 4n ｾ＠ \j/2 Chi ｻ＼ｓｬｬｦｩＧｬｾ＠

＼ｈｉｾｴＡ＾＠ I 

(iv) 'Q:m ｾ＠ Wicf ｦＺＱｾＱ＠ ｾ＠ ＼ｩｬｾｴｬ＾Ｌ＠ f;m 
.:,- ｾＢ＠ ｾ＠'R ｾ＼ＧＱＧＱ＿ＱＧＢＱ＠ ｾ＠ "''"-'' I ＡＡＱｾｾＱＢＡＧＢＱ＠ 4{141':! Chi 

01:[ffi wl'o/1 ｾａ＠ m ｾＬ＠ ｾ＠ ｱ［ｾ＠ c€t ｾ＠
·ftr.[ ＼ｩｬｾ＠ ({ I 30 

ＨｾＩ＠ (i) CsCI ｾ＠ tl<il'fifi1 fi{iHI if ｦｬＧｬｬｾｦ＼ＧｬＨｩ＠ ffl ｾ＠
3ih: ｾ＠ il fia <'Ill it ＺｾｾＨＧｩＺｬ＠ Cll c€t2t 'R cJ- 3ih: 
i:i;s:: 'R cs+ m ｾ＠ 1. cs+ (169 pm) 3ih: cJ-
(181 pm) 'lit ali"'HCil ｦＺＱｾＱ｡ｩｴ＠ Chi, "11\1Cil 

f.i "' (i i Cll a it 'i q fjl4 H <i it full: ｾ＠ ffliH<.'I 

'l>lf"'({ ·31'h cscrit - tl<iM, 
3·97 x 103 kg m-3 (Cs = 132·9, Cl = 35·4) it 
q RCilR1 (i a it 'lR it w:l ｾ＠ \1<.1 <i I 

if> 1 f"' ti> I 

(ii) ｾ＠ tl>Cil<'ll ilfi<l<'lll if ｦｩｾ＼Ｇｬ＼ｩ＠ ｾ＠ Chi 

q RCilt'H <il ｾ＠ tl> I 30 
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4. (a) One mole of CaC03 was ｨ･｡ｴ･､ｾ＠ in an open vessel 
at 1 bar pressure to 1000 K when it decomposed 
into CaO (s) and C02 (g). Calculate the work done 
during the decomposition, assuming that C02 may 
be regarded as an ideal gas. 
(R = 0·083 bar dm3 mo!-1 ｾ Ｑ Ｉ＠

(b) (i) The vapour''pressure, p, of a liquid vanes 
with temperature, T, according to 'the 
Clausius-Clapeyron equation, 

dlnp ｾｈ＠= dT RT2 

where R = 8·314 J ｾ Ｑ＠ mol-1 is the gas 
constant and ｾｈ＠ is the standard enthalpy 
change of vaporization. Show by integration 
that this equation can be used to·predict the vapour pressure, p2, at one temperature, T 2, 
from a known vapour pressure, Pp at another temperature, T 1. 

ln P2 = m (__!_, - __!_,) 
pl R Tl T2 

(ii) What assumption have you made about the 
temperature·dependence of ｾｈ＿＠

15 

(iii) Use the above fonnula to predict the 
saturation vapour pressure at 298 K from its 
value at 373 K Take cli = 40·65 kJ mol-1. 25 
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4. · ('li) CaC03 'it 1!_<li ｾ＠ <if Wt orcR if 1 bar GJof 'R 
1000 K (fiji 1"Jl'! f<t'1T 1T<IT, ;;r<f ｾＭ CaO (s) affi: 
C02 (g) i:i 31q"lfC:n m 1T<IT I 31q"l2'1 'il; ｾ＠ ｾ＠
lTq: cnr:f 'liT qR<M'I'i 'lilf"'CJ.:, <iQ BR Ｚ＼ｾｩ＼Ｚ＠ ｾ＠ ｾ＠f<ii C02 1!_'li ｾ＠ 'ihr ｾ＠ I 15 (R = 0·083 bar dm3 mol-1 K-1) 

('&) (i)- Cffliffl'll.'l - #Fhl'i W:i1'll\OI, 
d lnp_ ｾｈ＠

dT = RT2 

-;;mT R = 8-314 J K-1 mol-1 ｾ＠ R'll"li'll t affi: 
t.H <'!1"1., 'liT 4 H 'll ｾ＠ 0¥1 q R<'Ff'i t' 'it 
31jBH 1!_'li ｾ＠ CfiT CfM' <::1'1, p, 'Wi, T,. 'it 
'Wl'-'Wl' MilRI"I WiT ｾ＠ I l.141Cb<'H 'it .W\1 
ｱｬ｛ｾｱＺ＠ fili ｾ＠ 3P1 'Wi, Tl' 'R Wf qrt;q 
GJof, P 1' 'B oN, T 2' 'R CfJ1'1 <::1'1' P2' 'liT '{qf:flH ＨＱＧＱＱｾ＠ if ｾ＠ l.'IITI<tl\"1 q;r ｾﾫＱＴＱＨＱ＠
f<t'1T ;;rr l.1 ctin I ｾ＠ I 

ln p2 = t.H (_!_ - __!_)· 
Pl R Tl T2 

(ii) t.H <tt (!111 RW· 'it ｬＮＧｬｬＺｏｬｾ＠ if :m<R <RT 
ｾ＠ ｏｒｔｑ［｟ﾷｾ＿＠

. 
(iii) fiQM qrt;q <::1'1 ｾ＠ 373 K 'R '1R 'B 298 K 

"!\. ｾ＠ CfJ1'1 GJo[ 'liT '{qfj4H ＼ＮＱＧＱＱｾ＠ ｾ＠ fu'Ti: 
ｾ＠ ｾ＠ 'liT ｾ｀ＴＱＨＱ＠ q,]filq: I 
'f; -01 "'CJ.: t.H = 40·65 kJ mol-1. 25 
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(c) (i) Write down the Hamiltonian for the 
hydrogen molecule ion, H;. 

(ii) For a trial wavefunction of the form 
$ = c•ljl• + cbljlb 

where ljli is the norinalized atomic orbital on 
atom i and the ci are coefficients, show that 
the normalization constant is N = (2 + 28)-1 

where s = s.b = sba is the overlap integral. 

Assume that the c(s are all equal and that 
identical normalized hydrogen-like 
wavefunctions are chosen. 

(iii) By expanding the probability density, $ • $, 
qualitatively confirm that 

$ = (2 + 2sr112 <w. + ljlb) 

represents the wavefunction for a bonding 
orbital of H;. 20 
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(Tf) (i) ｩＡｬｾｾｬＢＱＧＱ＠ ｾ＠ awR, H; ｾ＠ ｾ＠ ｾｦＧｬｾｩＧＮｬｒ＼ｈ＠

fc;'lf@l!> I 

Ciil f.l1<1f0fG11 ﾷｾ＠ｾ＠ -qw 11{•1'1l<.1'1 ｾ＠ ｾＮ＠

<I>= caljla + cbljlb 

"fQT ljli Y{l11'2 ill\ '8141o:4l1iii Y\41fii<'ICfi ｾ＠

ｾ＠ 3ffi: C; 1"1iCfi t ＼［ｾＱｾＡﾣ＠ fc!i '8141o:41Cfi{OI 

Rl111i"'l N = (2 + 2Ei)-l ｾＮ＠ "fQT s = s.b = sba 

ＳＱｦ＼ＧｬＢＧｬｬｾ＠ '8111Cfi<.1 ｾ＠ I 

'-.:rR '(0\ll%\ l!> fc!; ri C; iiHiii1{ ﾷｾ＠ am: fc!; H=1' '811 

'8141o:4l1i11. ｩＡｬｾＧｽｬＢｬＫｾ＠ nf•l'll<.1'il <llf T.f<R 

fc!;<rr "1Tf1T ｾ＠ I 

(iii) ｾ＠ '1'1fC1 <J>* $, <llf f<H'<il\ Cfifcl:;r 1"11f4Cfi 

ｾ＠ it ｾ＠ 'fill%! l!> fc!; 
$ = (2 +·28)-112 (ljla + ljlb) 

H; ｾ＠ ｾ＠ CfilW ｾ＠ ﾷｾ＠ 11{'1'1l<.1'1 q;r 

f.l{i'qul CWIT ｾ＠ I 20 
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SECTIONB 

5. (a) Draw the shape of 'd' orbitals. On the basis of 
Crystal Field Theory explain splitting of 'd' orbitals 
in ·octahedral and tetrahedral fields. 
The splitting pattern is different in octahedral and 
tetrahedral fields. Why ? 15 

6. 

(b) Discuss the role of sodium and potassium m 
biological processes. 
Both alkali metals belong to the. same group; even 
though their function IS opposite to each other. 
Why? 

(c) Write BET isotherm equation and define the terms 
used. therein. 

(d) Distinguish between homogeneous and 
heterogeneous catalysis. 

(a) (i) Complex formation is an acid-base reaction. 
'Explain with suitable example. 

(ii) Draw the cis and trans structures of complex 
.diamminedichloroplatinum(II). Which form 
of the complex is used in the treatment of 
cancer.? 

(iii) Write a 'note on cytochromes. 

15 

15 

15 

20 
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5. (i'fi) 'd" g;zyti <ti" ＰＱＱｾｒｉ＠ 'fiT m ﾫｈｩｾｬｬ＾＠ I fibR'-1 ｾ＠
rm it 3Tim\ '1\, 'd' ｾ＠ it ＶｕＡｬＡｬｩＮＱ｣ｴｩｬｾ＠ *' 
ｾ＠ \!&fl i.1 cfil ｾ＠ ey:rr i'i fcl q 12 "I Clit ｾ＠ cti\ MQ> I 
fcl q 12 "I ｾ＠ frl ｾ＠ q 31 !! 'll Wh l ｾ＠ 3fu: ｾ＠ \!&fl i.1 cti\ ｾ＠ ey:rr i'i 
31WT-31WT m ｾ＠ 1 -Q:m <!<IT ｾ＠ ? 15 

ＨｾＩ＠ J1f<lili J>i¢1i4l i'i ＼ｻｪｦＥｾＧＢＱ＠ *' ｣ｪＧｪｾｾｬｾＧＢｬ＠ <tt p '1\ 
ff <"hJf"'Q> I 
GBt !$\ ｾ＠ 1l:'!i ｾ＠ ｾ＠ it ｾ＠ ｾ［＠ <li\lft! 
ｾ＠ J>l <'hl4 "ll>'fi- ｾ＠ iii fcRtm ｾ＠ I <!<l'f ? 15 

(Tf) <fi.f.it. '8111"11 q ｾ＠ fll'fl<'fi{OI f&iftlQ: 3fu: ｾ＠*"' ｾ＠ ｾ＠ ｾ＠ <ti" "Yft'IW'IT <"hJNJQ> I 15 

ＨｾＩ＠ fl'"li•ft dtQl:OI 3fu: ｦ｣ｬｾＧＢｬｩｦｴ＠ dtQ{UI iii ｾ＠ fcNc8 
cfilNJQ>I 15 

6. (i'fi) (i) B'!''-1 ｦ＼ｒｾＢｉ＠ 1l:'!i ｾＭｾ＠ ｾ＠ -miT 
ｾ＠ I 3Y:J}h 3<!Jij\OI iii m ｾ＠ ｾ＠
<"hJ NJQ> I 

( iil <J '!''-1 s 1 ｾ＠ ｾｵｩＱ＠ '"Is ＱｾＧｦ＼ＮＧｬｬ＠ iJ ｾ＠ fc 'i '"l(II) <tt. fm:r 
3fu: ?frr ｂｾＧＢｬｬＳｩＧｦ＠ iii m ＼ｩｬＧＢｬｬｾ＠ ll> I ｾ＠ iii 
3 q ill\ i'i <J '!''-1 iii ｾ＠ WliR 'fiT ｾ＠ ｾ＠ '"11 i.1 
fcl;<n ｾﾷ＠ ｾﾷ＠ ? 
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(b) (i) Borazine IS a close analogue of benzene. 
Explain on the basis of preparation, 
molecular structure and reactions of 
borazine. 

(ii) Discuss magnetic and spectra!' properties of. 
lanthanides. 20 

·(c) Write· phase rule equation and defihe the terms 
used therein. How many phases, components and 
degrees· of freedom are in the following system : 

7. (a) (i) 
. 

Give the IUPAC names of the following 
complexes: 

(1) [CoCI(NH3)5] • Cl2 
(2) ｾ｛ｐ､ｃＱ Ｔ ｬ＠

(3) ｾ｛ｏｳｃｉ Ｕ ｎ｝＠

(4) [Fe(CNCH;il6J Br2 

(5) [Co(H20)2(NH3)4J • Cl3 

(ii) What IS EDTA ? Give its molecular 
structure, total number of donor atoms 
available in. it and dentate character. Draw 
the molecular structure of Zn-EDTA 
complex. 

20 

10 

10 
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(<51) (i) .OM01 ｾ＠ 'liT ｾ＠ f.wic 'liT 3"1¥'4 ｾ＠ r 

.OM 01 it fcw:-H , 3"11 fii il ill ti FH 1 31'h: 

ｾＭＳＣ＠ it 3Wm: '11: ｴｬｬｬｾｬｾ｜Ｑ［＠ I 

(ii) ｾＭｾＢＱＱｾＤｬ＠ ill f!<'h'lll 3ffi fG<'t?:<l1 ｾ＠ '11: 

ｾ＠ <'hlM\1; I 

(Tf) ｾ＠ A ll'"l . fjl•j) "''"I f<:1P9 \{. 31'h: ｾ＠ . *' "llTfi 

41R'l1Mill ｾ＠ 'lit Ｍｱｦｴｾ＠ <hlf"1Q; I Rklf0fuli.i <tr 

i'i f<fli.i ;:fl ｾＮ＠ ·"QC<ii 31'h: «l ､ｾ､ｬ＠ 'lit <hl R ll'f 

ｾＺ＠

20 

20 

7. ("Cfi) (i) Rklf0fuld ｾ＠ ill IUPAC ";Offl1 ｾｦＢＱｑ［＠ : 10 

(1) [CoCl(NH3)5] • Cl2 

(2) ｾ｛ｐ､ｃｬ Ｔ ｝＠

(3) ｾ｛ｏｳｃｬ Ｕ ｎｊ＠

(4) [Fe(CNCH3)6] Br2 

(5) [Co(H20lz(NH3)4]. Cl3 

(ii) EDTA "Cf1JT ｾ＠ ? ｾ＠ ililfii<'!Cfi fit'<HI; ｾ＠

*' dQ<"'i!it< zyrr 4{41UJ-3# 'lit "¥1 B&ll 

3ffi ｾ＠ ｾ＠ (dentate) ｾ＠ <t\ ＢＱＨＱＱｾ｜ｻ＠ I 

Zn-E DTA l.13i <"' "Cf>'t <ill fii il ill B «H I 'liT 

ｾ｜ＹＱＱＱＱｾ＠ ＢＱＢＱＱｾ｜Ｑ［＠ I 10 
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(b) (i) Give brief account on inter halogen 
compounds and discuss molecular structure 
of IF 7' -

(ii) ,Localized accumulation ofal uminium in the 
brain is responsible for Alzheimer's disease. 
Why? 

(c) (i) Derive an expression for the rate constant of 
a first order reaction. 

(ii) Show that the half-life period of a first order 
reaction IS independent of initial 
concentration. 

B. (a) Give electronic configuration oflanthanides and on 

10 

10 

10 

10 

the basis of this explain lanthanide contraction. 20 
(b) Why does carbon monoxide form metal carbonyls ? 

Give synthesis of metal carbonyls and discuss cr 
and 1t bonding in case of Fe(C0)5. 20 

(c) Discuss shape, hybridization, number of unpaired 
electrons, magnetic moment and their magnetic 
behaviour in the following : 20 
(i) Ni(C0)4 

(ii) [Ni(NH
3

)2J
2+ 

(iii) [Pt(CN)4] 2+ 

(iv) [Fe(F)
6)3 -
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' ' 

(<Sf) (i) M?f ｾｍｊｏｩＢｬ＠ 4Jflp:f,]' 'liT ｾ＠ ｾ＠ fcjq{OI 
>1<$1 ct\NitJ> am IF 7 ·ott ;,nfU'1'll *"HI 'R 
ff ct\ f"' tJ> I 1 o c iil 11 R<i l£!l it Qij;f't R <1 11 'liT <-"-1 Hl fq <1 ti'<"lll "l 
ｑ＼ＢＧｦｴｬｬｾｱｻ＠ Urr ｾ＠ fu'Q: 3i'l\<;14l ｾ＠ ｾ＠ I 
'PIT ? 

10 
(>r) _CiJ .llW! <€rtZ ｾﾷﾷｾ＠ <;<: R<lcti'll ｾ＠ fuQ: ｾ＠

&j 01 ill "'j;c<! 91 Ch 1 l-JI tJ> I 1 0 

(ii) ＼［ｾｬｦｾｴｊ＾＠ f<l; llW! <it!?; ｾ＠ ott ｾＭｾ＠
ｾｾ＠ ｾ＠ flil;OI fi ｦｃｬ､ｾ＠ iffit ｾ＠ I 10 

s. (<!i) ｾ＠ 'liT ｾｴｏｊｃｦ＿ｔｒｩＡｩ＠ ｾ＠ >lf\1<1 ｣ｮｬｦＭｊｾｬＡ＾＠
ｾ＠ ｾ＠ a:rrm\ 'R ｾｾＮＬｬｾｳ＠ ｉａｾｩｈ＠ ott &JIMI 
｣ｴ｜ｾｧｬ＠

20 
(<Sf) 'lll4"l ＴＧ｜ｲｮＧｒｬｩｾＺｓ＠ '!Tig Cfilo?ff-1(1 'f<IT iiHIJi ｾ＠ ? '!Tig 

Cfil,;ff.i<"'i\ 'liT ｉｊｾｴＧｊｾｯｬ＠ ｩｩｩ｣ｴｬｾｴｬ＾＠ ｾ＠ Fe(CQJ5 % '"ll'"ltOl 
it cr am n ＳＱｒｾ＠ 'R ｾ＠ cnlf-J!l!> I 20 

(>r) R'"'lfc'lftlct ｾ＠ ＼Ｑｾｾ＠ it 3111lf<"l, IA<t>\"1, 31:J>f14ct 
ｾ＠ '-"'*? T ofi ott lA &11 , ｾｩｩｩ｣ｴ｜＠ <1 ｾ＠ affi: ｾ＠ -¥cn1 <1 
&l'1i?R 'R ｾ＠ ct\NitJ> : 20 

(i) Ni(COJ4 

(ii) [Ni(NH
3)

2]2+ 

(iii) [Pt( CN) 
4]2+ 

(iv) [Fe(F)6]3-
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l ti44 : rfR uvtj 

'<tll£1"'1 fd$11"'1 
ｾＭｱ［ｲ＠ I 

31'ja:tl 

I C-DTN-L-DIA I 

1 ｾ｡ｮ､＾＠ , 300 1 

UriJdJ WR ｾ＠ 3/k 3hhfT ql;:if 1[ "£NT "! I 
w-it &> Ym :fflT 1!WFf 1[ fff& Jff.f m&e 
BttidJI JC!1& 3//Tl&> J!ifw-rr:r 1[ ｾ＠ m:rr "!, 
3ik ｾ＠ 1!WFf C/5T ｾ＠ 3&1'& :Jm-!jffldJ &> 
']'&'-f[fa tR ｾ＠ Plfiffe ?WR tR ｾ＠ J/F1T 
m&e 1 J!ifw- rr:r tR JfffiRJin lfWTlT &> 3fktRm 
3PJ Fcb?IJ 4/V-Jtl 1[ ffr&· Tfl! 3m tR Ci5T! 3ftts 
ｾ＠ filff,) I 
WR ii&.JJ 1 3ik 5 31HCi}{[ "! I (ff(f§T w-it 1[ 
& uriJdJ <JlU5 & d51T-W-if51T w WR ｧＢＧｬ､ｊｾ＠
f&;;;il. <4R w-it &> Ym cfJBte 1 
JiriJdJ m &> fffi! Pi4n 3ftts ｾ＠ &> 3Rf # ｾ＠
Tfl! t I 
urf!dJ 3ik ii&>C11m &> fll4F4 :wf t :JRmT 
Hfif<G t I PifflflidJ 31/ffl, Jffff 3f/Cii?4dJ til, 
Ym·!JffldJ tR 317f!f0Jn dJ/Bte 1 
ｾ＠ . 3f!Cii?4dJ tit CIT 34<gm ＳＱｾＧＢＢＧｩ､ｊＭＬ［ｴ､Ｏ＠ ct5T t:T?:Fr· 
iiJIBte mrr J""tdJ) Pifif<G dJIBte 1 

. 
Note : English version of the Instructions is printed on 

the front cover of this question paper. 
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