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Question Paper Specific Instructions 
Please read each of the following instructions carefully before attempting questions : 
There are EIGHT questions divided in two SECTIONS and printed both in HINDI and in ENGLISH. 
Candidate has to attempt FIVE questions in all. 
Questions no. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted choosing at least 
ONE from each section. 

The number of marks carried by a question I part is indicated against it. 
Answers must be written in the medium authorized in the Admission Certificate which must be stated clearly 
on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No TrUJ,rks will be given for 
answers written in a medium other than the authorized one. 
Coordinate diagrams, wherever required, shall be drawn in the space provided for answering the question 
itself 

Unless otherwise mentioned, symbols and notations carry their usual standard meanings. 
Assume suitable data, if considered necessary, and indicate the same clearly. 
Attempts of questions shall be counted in chronological order. Unless struck off, attempt of a question shall be 
counted even if attempted partly. Any page or portion of the page left blank in the answer book must be clearly 
struck off. 
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ｾａ＠

SECTION A 

Ql. (a) S::044H m ｣ｯｲｾ＠ enur, ｾ＠ L t ｾＭｾｾｩｴｾｾ＠ 1 epur t ＼ｩＨｊｦｃｦＩ ｾｈ＠

ＧｾＧｮ＠ (x) Pll•4iR1Rsln ｾ＠ : 

{2 . nnx 
'fin (x) = ｾｌ＠ sm L ; n = 1, 2, 3, ... 

(i) n = 1, n = 2 3fu: n = 3 ｾ＠ ｭｾ＠ ｾｾ＠ ｾ＠ ｾ＠ d{J ICf)<190Jl ｾ＠ ｻｾｳｬｬｾ＿ｬ＠

ｾｉ＠

P (x) = \jf* (x) \jf (x) cnT CRTI ｾ＠ ｾ＠ I 
n n n 

(iii) n = 1, n = 2 3fu: n = 3 ｾ＠ ｭｾ＠ 31cff2IT3it ｾ＠ ｾＧ＠ CfiUT ｾ＠ ｾ＠ ｾ＠ ｾ＠

ｾ＠ \lfR ehl ｓｉｉｾｃｦｬ＼ｩ ｬ＠ cor {@IR151 ｾ＠ I 

(iv) ｾｩｦ＠ cnur ｃｏｔｾ＠ Bim CRJT ｾ＿＠

(b) (i) 

CiiD 25°C 1R, ｾｱ［ｲｾ｣Ｚ＠ ｾ＠ mu ｾ＠ BShAOt cor ｾｾ＠ qftqJ., 

1·8961 kJ mol-1 ｾ＠ 3fu: ｾ＠ 4f\C4d"i 3·2552 J mol-1 ｾ＠ I 25°C 1R 

ｾＺ＠ tzyrr ｾＭｭ＠ ｾ＠ ?dN ｩｦｾｾｾｾ＠ tzyrr -CflT 6f{)4(il fiWr<ft ｾ＿＠

(c) ｾ＠

P= RT a 
Vm- b - y2 

m 

ｾｾｾＧ＠ ｾｾｾｾ ﾷ ｳｮｩｒｴｃｦｬｦ＿ｾ＠ (Pc, Vc, ｔ｣ＩｾｾＦｩ｜ｩＡｃｨｬ＠

Cf>T Htffiur 4)) Nl Q\, ｾ＠ ｾ＠ ｾ＠ 3ltR A 1141'"4 ｾ＠ ｾ＠ I 
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(d) PJqR1fuJ(i i;flif ｾＧ＠ ｾ＠ ｾ＠ ｾ＠ 3fu: ＧｫＡｒｩｾ＠ tf>IR:<!it ｾ＠ qf{cnfl"l ｾ＠ : 

(i) H20 (l) ｾ＠ H20 (g) 

(ii) CaC03 (s) ｾ＠ CaO (s) + C02 (g) 

(iii) 2H2 (g) + 0 2 (g) ｾ＠ H20 (g) 

(iv) H20 (s) ｾ＠ H20 (l) ｾ＠ HzO (g) 

(v) NH4Cl (s) ｾ＠ NH3 (g)+ HCl (g) 

(e) 31Tcrul\il"l ﾷ｣ｒＱｦｦ Ｑ ｾｽＳﾷＱｬ＠ ｾ＠ fcKq;r "*t mm ｾｾ＼ＧＢ｣ｦｬ＠ 246·5 kJ mol- 1 ｾ＠ I ｾ＠ ｾ＠

ＨＧｬＨｬｬｾｵｩ＠ CfK1T ｾ Ｇ＠ ｾ＠ 02 cit ｒｬ＼ﾣｾＱＱＩＨＱ＠ q:){ ｾＧ＠ ｾ＠ ｾ＿＠

(a) A particle of mass m is confined in a one-dimensional box of length L. 
The wavefunctions \If n (x) of the particle are given by 

/2 . nrcx 
\!In (x) = VL sm L; n = 1, 2, 3, ... 

n is the quantum number, and 0::;; x::;; Lis the distance along the length 
of the box. 

(i) Sketch the wavefunctions for the states with n = 1, n = 2 and 
n= 3. 

(ii) Describe what is meant by the Born interpretation, 

(iii) Sketch the probability of finding the particle within the box for 
the states with n = 1, n = 2 and n = 3. 

(iv) What is the average momentum of a particle in a box ? 

(b) (i) How is entropy defined thermodynamically ? 

(ii) What role does ｾｓ＠ play in determining the direction of 
spontaneous change ? 

(iii) At 25°C, the enthalpy change of the graphite ---7 diamond phase 

transition is 1·8961 kJ mor1 and the entropy change is 
3·2552 J mol- 1. Which is the spontaneous direction at 25°C ? 

10 

Which direction is favoured by a rise in temperature? 10 
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(c) 

(d) 

(e) 

Q2. (a) 

Determine expressions for the critical constants (P c, Vc, Tc) of a 
Van der Waals gas, defined by the expression 

P= RT a 
Vm- b - v2 

m 

where the symbols have their usual meanings. 

Calculate the number of phases, components and degrees of freedom in 

10 

the following systems : 10 

(i) H20 (l) ｾ＠ H20 (g) 

(ii) CaC03 (s) ｾ＠ CaO (s) + C02 (g) 

(iii) 2H2 (g) + 02 (g) ｾ＠ H20 (g) 

(iv) H20 (s) ｾ＠ H20 (l) ｾ＠ H20 (g) 

(v) NH4Cl (s) ｾ＠ NH3 (g) + HCl (g) 

The molar enthalpy of formation of oxygen atoms is 246·5 kJ mor1. 
What is the longest wavelength photon which could dissociate 0 2 ? 10 

(i) 

(ii) 

ｾ［ｪﾷｩｬ＠ OF, OF- 3fR OF+ ｾ＠ ｾ＠ cf))Niq: 3fR ｾ＠ ｾ＠ ｾ＠ ＳＱＱｾｾ＠

ｃｦＩｾＬ＠ ｾ｣ｱ＠ ｾ Ｌ＠ ｾ｣ｱ＠ ｾ｣ｩｾＬｾｬｬｬＬ＠ ｾ｣ｱ＠ ｾｭ＠ｾ＠ 31jj<!lenfCI lR 
ｾ＠ eh)N!q: I 

Pt10001R=IRs!d ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾｾ＠ ｾ＠ ｾ＠ co1ur ｾ＠ ｾ＠ 3iroT ｾ＠

3fu: ｾ＿＠

(1) ｈＲＰｾｎｈＳ＠

(2) SF2 3fR BeF2 

(3) ｂｆ Ｓ ｾ＠ BF4 

(4) ｐｈ Ｓ ｾｎｈ Ｓ＠

(5) ｎｈ Ｓ ｾｎｆ Ｓ＠
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f(v) = 4n M v2 e-Mv2/2 RT ( J
3/2 

2nRT 

(i) ｈ･ｾｾ＠ -3fu: N2 ｾ＠ ｾＧ＠ f(v) ｾ＠ ｾｊｓｩｴｦｴ］ＡＭ［ｾ＠ ｾ＠ I 

(ii) ｾ＠ fcfi f(v) ｓｬｾｴｩｩｬｲＴＱｃ｛ｉ｣ｴ＠ t ｾｾ＠

00 J f(v) dv = 1 

0 

(c) 20°C 11{ \iR1 cor ｾ＠ (RlCf 72·75 x 10-3 Nm-1 ｾ＠ 1 ｾ＠ (flq 11{ ＭＮＮ［ｾ＠ ｾ＠

33·24 ｾＭｳｴｦ､ｾｴ｡＠ crr#t ｦ｣ｴ･ｴ＼ＺｾＢＧＧ＠ Cf>T y = 33·24 x 10-3 Nm-1 ｾ Ｎ＠ 1 "0f 

p = 0·9614 x 103 kg m-3 fctet""l"l ｾ＠ ｾ＠ 3fR 0·9982 x 103 kg m-3 \iR1 ｾ＠

ｾ＠ ｉｾ＠ ｃｨｾｬＶｦｬｬ＠ -;rffi -q ｾｾｾｔ｣ｬ＠ fct(1""l"'' Ｍｾ＠ Cf)l1 ｾ＠ Wn? 

(a) (i) Compare the molecules OF, OF-and OF+, discussing molecular 

orbitals, bond orders, bond lengths, bond energies, and 

paramagnetism. 

(ii) Which of the following pairs is expected to have the larger bond 

15 

angle and why? 10 

(1) H20 andNHs 

(2) SF2 and BeF2 

(3) BF3 and BF4 

(4) PH3 andNH3 

(5) NH3 andNF3 
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(b) The molecular speeds are distributed according to the Maxwell 
distribution, 

f(v) = 4n 1 v2 e-Mv2/2 RT ( 
w J3/2 

2n:RT 

. (i) Sketch f( v) for He and for N 2· 

(ii) Show that f(v) is normalized, i.e. 

= J f(v) dv = 1 

0 

(iii) Show that the most probable molecular speed Vmp, is given by 

Vmp = ｾＲｾｔ＠

(c) The surface tension of water at 20°C is 72·75 x lo- 3 Nm-1. A 

33·24 vol% solution of ethanol has y = 33·24 x 10- 3 Nm- 1 at the same 

temperature. Given p = 0·9614 x 103 kg m- 3 for the solution and 

0·9982 x 103 kg m-3 for water. How much less will alcohol solution rise 

in the same capillary tube? 

(i) 

(ii) 

A-BRL-M-DIFA 

!-! ｾ ｊｉ＼ＧｦｓＧｔＧＢｩＭｾ＠ ｾ＠ c;T BAI;:ftd ＤＺＰｾａｉＢｩ＠ ｾ＠ I ｴＺ［ ｬ ｾｾｬ｜ｊＱＧＱ＠ ｾ＠ ｾＧ＠ ｾ＠ me, 

$c'ICf?T"i ｾ＠ ＤＺＰｾｾＱＧＱＬ＠ * ｭｾ＠ ｦ･ｲｮｾｾｾｾ＠ ? 

6 

15 

10 . 
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(iii) ｾＱＤｾ｜ｊｬ［Ｚｦｴ＼Ａｬ＠ ｾ＠ ｾ＠ ｾ＠ ＳＭｾ＠ if> ｾ＠ 3-l-1w ｾ｣ｬ･ｦ＿ｬＧＢｩＭｾ＠ ｾＲＱＥｻＰＱ＠

OfiT Jt ("'!! i 6h"'l ｾｉ＠ Nl l!; : 

00 

f ﾷｾ＠ ?. d < r > = \jf r \jl 4n r.... r 

0 

00 

?Y=r ｾ＠ ｾ＠ J n - ar d n! ｾＢ＠ Q l<:t> r e r = --an+l 
0 

ｾ＠ Z ｾ＠ ｾｾ＠ 3fR a0 = 4n £0 h 2 /mee2 = 52·9 pm ｾ＠
ｾｾｉ＠

(iv) ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾｾ＠ ｾ＠ ﾷ ｾ＠ (a0 /Z) -a fiffl ｾ ＿＠

(b) ｣ｩＩｾｾｬ＼Ａｬｾ＠ ｾ＠ Cf>lfbd6hl ｾ＠ a = 520 pm Clffi ｾ＠ 3ld: ｾ＠ ｾ＠ ｾ＠ ｾ＠
ｾｩｴ＠ Thn&:Rid Wm ｾ＠ I 

(i) ｾ＠ wr if> ｒＶｨ｣ｃｉｒｦｾＱ＠ if> ｾ＠ ｾ＠ ｾ＠ ｾ＠ ? 

(ii) f9hRd14 K mg cfiT ｓｬｦｬｬｬｾｬ､＠ fi£Hdl ｾ＠ ｾ＠ ? 

Ｈｾ Ｚ＠ KCf)T ｾ＠ tm: = 39·1) 

(c) Cd-Ni ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ rnfi!INfJI * ｾ＠ Ｄ｣ｬ｣ｴｾｬｳ＠ ｾ＠ CRIT ｾ＠
ｾ＿＠

"ffi.;r ｾ＠ ｾ＠ Cd ｾ＠ Ni "6hl ｾ＠ ｾ＠ ｾ＠ ｾ＠ Qffi ｾ＠ ? 

A-BRL-M-DIFA 7 
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(a ) The basic Schrodinger equation for a hydrogenic (1-electron) atom is 

h
2 

2 ( Ze
2 J - - V \If - \If = E\lf 

21-1 4rc e0 r 

(i) Explain what the terms in this equation mean. 5 
(ii) ｾｌ＠ is the reduced mass of the electron-nucleus pair. For hydrogen, 

how does it compare with me , the mass of the electron ? 5 

(ii i) Evaluate the average electron-nucleus separation for the ground 
state of a hydrogenic atom : 

00 

< r > = f w* r \If 4n r 2 dr 

0 

given that 

00 f rn e- ar dr = 
0 

n! 

and the wavefunction is given by 

where Z is the nuclear charge and a0 = 4rt E0 h
2 /me e2 = 52·9 pm 

is the Bohr radius. 10 
(iv) Why is this different from the most probable radius (a0 /Z) ? 5 

(b) Potassium crystallizes as a body centred cubic lattice having unit cell 
length a = 520 pm. 5x3=15 
(i) What is the distance between nearest neighbours ? 

(ii) What is the expected density of crystalline K metal ? 

(Given : At. wt. of K = 39·1) 

(iii) What is the ionic radius of K+ ? 

(c) What are the electrode reactions for charging and discharging of the 

Cd - Ni alkaline battery ? 

What are the advantages of choosing Cd and Ni for the cell ? 

A-BRL-M-DIFA 8 
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Q4. (a) N02 fro ｾＦｦ＠ (ffq ｾ＠ ｾ＠ ＳＢＱｪＺｩ｣ｩｩ｣€Ｑｾ＠ ｾ＠ fTB ｾ＠ I ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ cit 
ooc if ｾ＠ ｾ＠ ｾ＠ ｾ＠ t (J¢f ｾ＠ ¢ilf?ci<:i1 trR "¢f<g ｾ＠ t ｾ＠ ｾ＠
ＳＧＱｪｾ｣ｩｩＶｦｬＧｾ＠ ＳＱｾ＠ -{1-r ｾ＠ \ifRIT ｾ＠ I 

<D ｾｾｾｾＧＢＡ＠ ｾ＠ ｾ＠ CfiT ｾＺｒｩｊｏｦｴＨＧＢｬ＠ m ｾＬ＠ ｾ＠ ｾ＠ (Oj4JCf1<Uf Rifulq:, ｾ＠ ｾ＠
Ｂｓｴｾ＠ Cfi1 ｦｙｾ･ｴ＾ｻｏｦ＠ ｾ＠ ｾ＠ ! 

(ii) "fi ｾＦｦｕｔｉ＠ 1:R 3"11tnfur, Ｇｻｾｬｪａ ｈ＠ ｾｾｉｉｾｑ｜＠ fcF; Cf(ff ｾ＠ CITffi ｾ＠
ｾｑＺｊｾｾｪＩｴｬＩ＠ ｾ＠ ｾ＠ ｾ＠ ｾｾ＠ ｾ＠ I 

(ii i ) 298 K 1:R ｾ＠ ｾ＠ ｾ＠ ｂｉｓＺＴＱｃｦｾ＠ ｾ＠ Cf)f ｱｦｻｃｨｾｈ＠ ｾ＠ ｾ＠ ｾ Ｇ＠

ｂ ｉ ｒｬｬｾｾ＠ ｾ＠ N02 ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ PP•<=i Riful ct ｾ＠
Cf)f !:?fdlOJ 1(1 ｣ＺｨＱｾｩｑ［＠ : 

(b ) (i) 

PN
02 

= 46 mm Hg, . p ＨｾＩ＠ = 23 mm Hg 

ｾ＠ WC'ill"'l CRIT m-ar ｾ＠ ? 

(ii) ｕｬｬｦｾ＠ ｾ＠ XA ｾ＠ XB ｾ＠ ｾ＠ i"C4i?l4"'1 GHR ｾ＠ ｾＧ＠ ｾ＠ fcf> ｾ＠ ｾ＠
ｾ＠ ＭｭｾＭｵｲ＠ ｾ＠ ｾ＠ ｾ＠ Pt8R1fulct ｾ＠ ｾ＠ : 

(c) (i) 

ｾ＠ n = nA + nB ｾ＠ ｾ＠ A ｾ＠ nA ｾ ｾｾ＠ ｾ＠ ｾ＠ B ｾ＠ nB 

ｕｬｬｬｾＳｩｦ＠ ｾ＠ ｱ ｦｻｕｪ ｪｬｏｊ ｾ ﾥ｜ Ｔ＠ ｾ＠ felC144 efiT ｾ＠ lOJT;fl ｾ＠ I 

(ii) ｾｾｾｾｬ｜ｊｈＭｾ＠ d(l llf>0'il ｾ＠ ｾ＠ it H2 3"111 Cfi1 crof1 Cf>8 ｾ＠ ｾＧ＠ ｑｬｾｬＰｻ＠

ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾｬ ＧＣｬ ｬｏｊｉｾ ｾｮ＠ VB a{liCf>t=H Ptkiklruaa ｾ＠ = 

A-BRL-M-DIFA 
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(a) N02 gas is a paramagnetic brown gas at room temperature. When a 

sample of the gas is cooled below ooc, its molecular weight increases, 

(b) 

(c) 

and it loses its paramagnetism and colour. 5x3=15 

(i) Using electron dot structure, write an equation which accounts 

for these observations. 5 

(ii) Based on these observations, predict whether the reaction taking 

place is endothermic or exothermic. 5 

(iii) Use the following data for the pressures of N02 and its product 

at equilibrium to calculate the equilibrium constant for the 

reaction at 298 K : 

(i) 

pN
02 

= 46 mm Hg, p (product) = 23 mm Hg 

What is an ideal solution? 

(ii ) Show that the entropy of mixing of two liquids to form an ideal 
solution of mole fractions xA and xB is 

where n = nA + nB is the total amount of solution resulting from 

5 

5 

nA moles ofliquid A and nB moles ofliquid B. 10 

(iii) What mole fractions give the maximum entropy of mixing ? 

(i) Construct a trial LCAO - MO wavefunction for the H2 molecule. 

(ii) The trial VB wavefunction used by Heitler and London to 

describe the H2 molecule m terms of hydrogen-like 

wavefunctions is 

Compare with the wavefunction you wrote in (i) and comment on 

5 

the differences, if any. 15 
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ｾｂ＠

SECTIONB 

Q5. (a) ｾ＠ fcj) ｾＺＸＱ＠ ft-a ｾ＠ ｾ＠ ,j&flJOluft;q >WoR -q 

ｊＮｬ］ｾＭｾｾ＠

CP = 3=1 q Rs-tdT -zy;r 1:R ＢＡｉｦｬｩｾ＠ Rl ｾＱ｜ｓｃ＠ ｾ＠ I 

(b) 18·5°C -B ｾ＠ ｾＭＢｑｊＧＲｬｦＡｑＺｬＺｩＱＱ＠ ｾ＠ ｾ＠ ｦｦｩｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｩｬｦｾ＠ ｾ＠ I ｾ＠ (ffq 

et>T q:m ･ｪＭ Ｌ ｾｊ＠ ｾ＠ ｾ＠ ? 

ｾ＠ (lTq ｾ＠ ､Ｇｬｦｦ､ｲ｣ｾ＠ * ｾ＠ ｾＭｭ＠ ＳＧＱＱｾｃｦ［＠ f9F>;q1fclrtr ｾ＠ ? 

(c) R'"'"IR1Rsid ｾ＠

H2 (g) + ｾ＠ 02 (g) + H20 (l) ｾ＠ 2H+ + 20Ir 

ｾｾ＠ ｾｇＲ ＹＸ Ｇｃｦ＾ｬＭＷＷﾷＸｫｊｾｾｾ＠ I 

Pt101R1fuld Ｓ］ｲ､ Ｍ ｾ＠

_!_ 02 (g)+ H20 (l) + 2e- ｾ＠ 20H-
2 

ｾ＠ ｾ＠ E;98 CfiT qf{Cfifl'"l eh)Niq: I 

Ｈｾ＠ : 1 ｾ＠ = 96,500 c) 

(d) (Ifill! RCfi ｾ＠ A ｾ＠ B cfiT f§h;q I Rl RT Cf)) R'"'"l R1ful d ｾ＠ ｾ＠ fffisrr \liT WRri 
ｾＺ＠

A* B 

(i) 
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(ii) A* ｾ＠ ｾ＠ ｾＱＴＱ＠ ｾ ｾ＠ (OfblCf>C!O'"i CfiT lfR CR ｾ＠ ｾＧ＠ [A] 3fu: ｾ＠
ｦ＿ｾ＠ ｾ＠ ｾ＠ ii , ｾ＠ B ｾ＠ ｾ＠ ｾ＠ ｾ＠ Wr ｾ＠ ｾ＠
chlNtQ, I 

(ii i) fcR ｾ ＳＭＱＭｬ＠ if; ｾ Ｇ＠ ｾ＠ (1) ＾ｦ ｾ＠ ｾ＠ 3fu (2) ｾ＠ cnTF2: c6l ｾ＠
"\jf1'ffi ｾ＠ ? 

(e) iR=r ｾｾｮＱＵｊ｣ｦｩ｝ＱＺｦｻ＠ ｾ＠ m ｾ＠ 3iCJ!tntl ol ｾ＠ ｾ＠ ? 

ｾ＠ 4l'IN-IQ; fct> {fil!tflt\lul ｾ＠ ｾ Ｇ＠ Ｓｩ ｃＡ ｾｏｾ､＠ ｾ＠ m ｾ＠ ｾ＠ AP ｾ＠ ｾ＠ ｾ＠
l+KP 

ｴｾｐｾｾｾｾｾｾｴａｾｋｾｾｾｾｾ＠ I 

(a) Show that in the adiabatic reversible expansion of a gas 

where 

ll· cP = -(aH) 
8P T 

f..!= Joule- Thomson Coefficient 

CP = Molar specific heat at constant pressure. 

(b) Below 18·5°C triethylamine is miscible with water in any proportion. 
What is the temperature known as ? 

What is the molecular mechanism for the existence of such a 
temperature ? 

(c) ｾｇＲ ＹＸ＠ is found to be- 77·8 kJ, for the following reaction 

1 + -Hz (g) + 
2 

0 2 (g) + H20 (l) ｾ＠ 2H + 20H 

Calculate E;98 for the following half-reaction 

10 

10 

(Given: 1 Faraday = 96,500 C) 10 
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(d) The mechanism of a chemical reaction A -j B can be written as follows : 

(i) 

K 1 
A+A A*+A 

K_l 

A* B 

. . - d [A] d [A*] Wnte expressiOns for and in terms of [A], [A*] 
dt dt 

and the rate constants. 
(ii) Assuming a steady state approximation for A*, express the rate 

constant for the formation of the product B ·in terms of [A] and 
the rate constants. 

(iii) Under what conditions does the reaction become (1) first order 
and (2) second order? 10 

(e) How many types of absorption are there on solid adsorbents? 

Prove that, for chemisorption, the amount of the adsorbed phase m is 

equal to AP where P is equal to the pressure of the adsorbent, A 
l+KP 

and K are some constants of the system. 

Q6. (a) R3SiCl, R2SiCI2, RSiC13, (R = ＮｱｦｾＩ＠ col fBR1et>"i CSI§)f1Chl cn1 ｾ＠ -ij ｾＧｦ､ｬｬｬｦＱ＠

ｾ＠ \ifRIT ｾ Ｍ I ｾｽＨｾｴｩｏｉ＠ -ij ｾ＠ '!(lf?t<i} ｾ＠ ｾｭ＠ cn1 ｾ＠ chlWlll: I 

(b) ｾｬｬＤｩｬｾｬｬＺ＠ ｾ＠ : 

(i) ｾ＠ [CuCl4]2- CfiT ｾｾｦｃｉ＠ t ｾ＠ [Cui4]2- COT q@ I 

(ii) [Co(CN)6]4- ｾ＠ ＺＡｃｦ＾ｬﾢＱｾ＠ [Co(CN)6]3- ｾ＠ ｾｾ＠ t ｾ＠
[Fe(CN)6]3- ｾ＠ ＺＡｃｨｩｃｓｉｾ＠ [Fe(CN)6]4- ｾ＠ Ｂｦｾ＠ ｾ＠ I 

(iii) ｾ＠ 'C:f@ HCN -ij ｾｾｾＧＤｬ｜ｊｉＢｩ＠ ｾ＠ ｾ＠ f.:r7ftR ｾ＠ ｭｾ＠ Rn.1fi!d m \3ffift t ｾ＠
ｾ＠ B(>"IOR{RCf> ｾ＠ -ij Rlf1fild -;r@ ｾ＠ I 

(iv) [Cu(en)2]2+ CfiT ｾ＠ ＢｦｩＧｾ＠ [Cu(NH3)4]2+ ｾ＠ Ｂｦｾ＠ ｾ＠ ｾ＠

ｾｭ･ｮｾ＠ 1 

(c) (i) 

(ii) 

A-BRL-M-DIFA 

(en = NH2 - CH2 - CH2 - NH2) 

ｾｔ｣Ｚｦｦｩｩ｜ｊｩＢｩ＠ qf{Clf5"i ｾ＠ ｾＧ＠ ｾｾＱｊｾｉｦｾＢｩ＠ Cf)f ｾｾ･ｴ＾ｬｴｬ＠ -srmq CRn ｾ＠ ｾ＠ ? 

ｾＱＤｬｬｾｬＴ＠ C ｾ＠ mg ｾ＠ ｾ＠ ｾ＠ ｾ＠ Cf)f croR chlNlll: I 
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(a) R3SiCl, R2SiCl2, RSiCI3, (R = methyl) are used for making silicon polymers. Explain the roles of these compounds in the synthesis. 10 
(b) Explain why 

(i) The complex [CuC14]2- exists, but [Cul4] 2- does not. 
(ii) [Co(CN)6] 3- is more stable than ｛ｃｯＨｃｎＩ Ｖ ｝ Ｔ ｾ Ｌ＠ whereas 

[Fe(CN)6]4- is more stable than {Fe(CN)e]3-. 
(iii) Copper metal dissolves in HCN with evolution of hydrogen gas, but it does not dissolve in sulphuric acid. 
(iv) The stability constant of [Cu(en)2]2+ is higher than that of 

[Cu(NH3)4]2+ 

(en = NH2 - CH2 - CH2-NH2). 
(c) (i) What is the co-operative effect of haemoglobin during oxygen · transport ? 

(ii) Describe the metal site of Cytochrome C and its function. 
Q7. (a) ｾ＠ m ｾ＠ kf(1'£!00f ｾ＠ ｾ＠ ＨＧｦｻｬｬｾ€Ｔ＠ ｾ＠ 3'1Cl!t0t5101 453 nm ｾ＠ 3fu: 
ｾ＠ ｓｬｦ｡ｾｲｮ＠ :?kfl'lf""l 508 nm 1:R ｾ＠ ·1 s!lf!{lf8 cfiT ｾ＠ ｾｾ＠ 40% ｾ＠ I 
ｾｃＡＺｻｮｾ｣ｴ＠ ｾ＠ ｾ＠ ｾ＠ ｓｉｒｉｾｉ＼Ｇｩ､ｬ＠ Cf)T Slrn;{)rn ｾ＠ ｾ＠ ｾ＠ ＳＨＢＨＱｊｾ＠ ｾ＠ ｾ＠ ? 

(b) Ｂｓｦｾ＠ ｾｓｦＩｬｏｊｕｉ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ t!CfliW'i ｾｾ＠ ｾ＠ ｾ＠ 3"1Cl!?flt5f01 '(OqCf?lOf ｾ＠"ffia:uT ｾ＠ ｾ＠ ｉｾ＠ 4ilN!Q\ I · 
(c) ｾ＠ ｾ＠ 3fu ｃｦｃｦｾ＠ ｾ＠ ｾ＠ CR-Tf-ep;rr ｾ＠ ｾ＠ ｾ＠ ? \iR1 ｾ＠ ｾ＠ ｾ＠ cfiT ｦｬｾｬＴ､＠ I -a, ＳｃＺｉｾｻｕｩ＠ ｾ＠ｾ＠ ｾ＠ ｾ＠ I 
(d) 25°C 1R N20 5 c€r ｾＭｾ＠ 3fu: 104 s ｾ＠ ｾ＠ 3"14t4Ra ｾ＠ Cfil qf{CflfH chlNlQ\, 
ｾｴｾｾ＠ ｾ＠ ･ｲ＾ｲｾｾ Ｇ＠ k= 6·93 x 10-5 ｳＭ Ｑ ｾ＠ 1 

(a) A solution of a dye has its maximum wavelength light absorption at 453 nm and maximum fluorescence emission at 508 nm. The quantum efficiency of fluorescence is 40%. What percentage of absorbed light is 

20 

20 

emitted as fluorescence? 
15 (b) The absorption spectra of lanthanide ions are sharper than those of ions of the first transition series. Explain. 10 (c) What are the differences between the triple point and boiling point ? Illustrate with the help of the phase diagram ofwater. 10 (d) Calculate the half-li fe ofN20 5 at 25°C and the fraction decomposed after 

104 s, given that the rate constant of its decomposition is k = 6·93 x lo-5 s-1. 
15 
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QS. (a) (i) ｾ＠ ｾ＠ [Co(NH3)4Cl2]+ it> ｾｐＧＧｉｉｃＡｬＡ｣ｦｬ＠ ｾ＠ ｾ＠ ? ｾ＠ ""@, W ｾ＠
ｾＳＱＱ＠ ｾ＠ ｻ｀ＱｾＵＱ＠ ｾ＠ 3fR B"'IC!l!cHil ｾ＠ >ref>R Ｈｾ＠ ｾＩ＠ cfiT ｾ＠
ｾｉ＠

(ii) ｾ＠ ｾ＠ {mil!R<:fl (IUPAC) -;m:r Rifu!Q\ I 

(iii) <FIT B"'ICI4Cil ｾ＠ ｾ＠ ｾ＠ :JUTt'Jlf ｾＭＧＱ｜＠ {lf!ll!H<:fl ｾｦＵｴ＾ｬｬｴｾｦｴｍ､ｬｾ＠

ｾｾ＿＠

(b) ooc ｾ＠ ｾ＠ ｾ＠ 36 g enr, ooc ｾｾｩｴ＠ .jci)qon;q ｾ＠ ｾ＠ ｾ＠ ｾｇ Ｌ＠ ｾｳ＠ ｾ＠ ｾｈ＠

ｾ＠ lJRt Cf>T ｱｦｾＺ｣ｴＧ＾ｍＴ＠ ｾ＠ I 0°C ｾ＠ ｾ＠ ｾ＠ 1WR efa :JH ｾ＠ 335 Jg- 1 ｾ＠

ｾｾｉ＠

(c) ｾ＠ ｾｾ＠ % <FIT CfiROT t fcF; ｾ＠ A 3fu im B ｾ＠ ¢fR fe1(14"'1 ｾ＠ ll(1"'1$tliRtet> 

ｾｦｵｷｾｾ＠ I 

(d) ｾ＠

Hg2CI2 + CI2 --7 2Hg2
+ + 4Cr 

ｾ＠ 1lHeti fcn:rcr E0 CfiT ｱｦＨｃｨｾｈ＠ ｣ｨｬｾｑ｜＠ I 

ｾ＠ : R'4 k1 f@ (1 3'1 q ;:j '!H fcrtrer : 

Eo (Hg2Clz /Hg) = 0·27 V 

Eo (Hg2+ J ｈｧｾＫＩ＠ = 0·92 V 

Eo (Hg /Hg2+) = 0·79 V 

Eo (Clz/CC) = 1·36 V 

ｾ Ｚ＠ ｾ ｦ､ＢＧｉ ｍ＠ ｾ＠ fu'Q: ｾ＠

A-BRL-M-DIFA 

NA = 6·022 x 1023 mol-1 

h = 6·626 x lo-34 Js 

KB = 1·38 x lo-23 JK-1 

c = 3·0 x 108 ms-1 

R = 8·314 JK- 1 mor1 

F = 96,500 C 

15 
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(a) (i) Does the complex [Co(NH3)4Cl2]+ have isomeric forms ? If so, 
draw their structures and identify the type(s) of isomerization. 

(ii) 'Write the chemical (IUPAC) name of the complexes. 

(iii) Do the isomers have identical physical properties and chemical 
reactivities ? 

(b) Calculate the values of D.G, L'iS and L'iH for the reversible condensation of 
36 g of water at ooc to ice at 0°C. The latent heat of melting of ice at 

15 

0°C is equal to 335 Jg-1. 15 

(c) Explain why the eutectic point of a solution between solid A and solid B 
is invariant. 

(d) Calculate the standard potential Eo of the reaction 

Hg2Cl2 + Cl2 --7 2Hg2
+ + 4Cl-

Given the following reduction potentials : 

Given : Constants for use 

NA = 6·022 x 1023 mol-l 

h = 6·626 x 1o-34 Js 

KB = 1·38 x Io- 23 JK- 1 

c = 3·0 x 108 ms-1 

R = 8·314 JK- 1 mol- 1 

F = 96,500 C 
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