| 064 CS (MAIN) EXAM, 2010
| Sl. No. * - C-DTN-K-DIA

| CHEMISTRY
Paper—I

Time Allowed : Three Hours Maximum Marks : 300

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 of .the answer-book in the space
| provided 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 Questzon Nos. I

~and § which are compulsory, and any three

of the remaining questions selecting at least

one gquestion from each Section!

The number of marks carmied by each

guestion is indicated "at the 'end of the
- question.: - B

Symbols = and notations' ' carry usual

meanings, unless otherwise indicated.
| Coordinate diagrams, wherever required,
| may be plotted-on the answer-book itself.
: Assume " suitable “data -if considered
necessary and . .indicdte the same clearly.
|
|
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2.

(a)

(b)

(d)

)

Section—A

Deduce the following equation for a
particle in a one-dimensional box giving
the Hamiltonian explicitly :

v, = Asin(_nﬁ)
a
Also deduce the enérgy for the system. 15

Using VSEPR theory, predict the shapes
of PCl,F3; and SF,. Indicate the state of
hybridisation in each case. 15

How do you account for the fact that the
rate of reaction is more than double for
a ten degree rise of temperature,
whereas the number of collisions
increases by only 3-4% for the same
rise of temperature? 15

What are meant by phase, component
and degree of freedom? Define Gibbs
phase rule.

A saturated sohution of sodium sulphate
with excess salt is at equilibrium with
its vapour in a close vessel. How many
phases, components and degrees of
freedom are there in the system? 10+5

Draw the MO energy-level diagram for
N, and O, molecules. Predict their
magnetic behaviours and also calculate
the bond orders. 20
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Wy, = Asin(ﬂ)
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38 A & fore F=rf st wrm <hifdmy 15

e Ho Fo o Mo fgra *1 WA WA gQ
PCl,F; a9 SF,; #H & =1 e $ifem
TerE & forg deon stereen = oft Igwm Al 15

39 999 Wl AN F/ wy w0 fF 10° am F 33
B W IffRar-ar gl @ ot @ st 2,
Sef dagi h vem # 3 a-afy F o Faw
3-4% gfg gl 87 | 15

TEAT, U2 a9l E=aaa-Hif2 8 F97 arad &7
e wraeen fRam 6 fonfRa Hilog

T @gq WS | Oifsan aode =1 v faem, Rt
w9 7T AfeeE B, 31 sy R argEeEn § 2 2w

93 ® fFaft wearand, ges wa waTar-sifest
g 872 10+5

N, a1 O, Ayt & g o 3o Faf-ww
M@ FEE| ITH LAY HIASK HT ST
H¥e aen mEy w2 Y ft e A 20
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(b)

{c)

(i} State the essential conditions for
hybrnidisation. Show diagrammati-
cally the possible geometries from
hybridisation of s, p and d orbitals.
Give examples.

(it} Half-change time and imitial
concentrations of a reaction are as

follows :
t.,, {sec) a {mm of mercuryj
425 354
275 540
941 158

What is the order of the reaction?
Calculate the rate constant.

Lindemann’s mechanism for the f{irst-
order reaction is given as follows :

k L
A+A ;—l A" +A (rapid equilibrium)
-1
. SN product (slow)
Show that

ki ko [A]2
kK_1[A]l+ k5

d
—{product) =
e (p f)

Under what condition will the reaction
show (i} first order and (ii) second order?
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@) (1) wE &+ fou smevas affeafes = aofq
Hifsres Tarfes st s, p 991 d wEE H
HeRLOT ZRT Autiaa saimfaat wF s qe
e R

(i) & srhafdranr & g srd-ufeds e @
e wimeaTd Fesleriaa & sigan € -

ty, @FTS) a (mm 9RE 1)
425 354
275 : 540
941 158
stfTfen B IR w0 27 o g € o
EAlELd

(1) Mﬁﬁ&ﬁ%%%ﬁ%ﬁ?%mﬁﬁxw
ThRE § :

§ ,
A+A=A" +A (fi7 Hge)
K
A" —F2 , gme (diem)
rize &6 |

4 (zam) = kiky[A]®
dt

k_1[Al + ko

arfirfiea frm oftfeufy & Rareft (i) wem =112 @
(ii) Tedim =fe v

10

10
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3. (@) (/) A photochemical reaction with
quantum efficiency of one shows no
temperature dependence. Explain. 10

(it} Calculate the number of moles of
HCl{g) produced by the absorption
of one joule of radiant energy of
wavelength 480 nm in the reaction

H, (g) + Cl,(g) — 2HCl{g)
if the quantum yield of the
photochemical reaction is1-0x10%. 10

(b} Give the postulates on which
Langmuir’s adsorption isotherm is
based. Derive the expression for
Langmuir’s adsorption isotherm. How
does this equation account for the
adsorption at (iJ high pressure and
(it} low pressure?

Show that when a diatomic gas adsorbs
an atom on the surface of a solid, the
Langmuir adsorption isotherm is
modified to
Kp) "
[ +(Kp)

0 =

where,

8 = fraction of surface covered

K = k&dSOl‘ptiOl‘l

kdesorpti.on
p = pressure of gas 20

{c) With proper diagram, calculate and
explain briefly the limiting radius ratio
values for tetrahedral and octahedral
sites. 20
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3. (F) (i) Thi®s w=H agd H TFW-TUEEFE
arfufsrat am-fady odf & 31 v Bf™@1 10
(i) ™R, H,(g)+Cl, (g — 2HClg) i
480 nm TR et TF 5 fafror =t
% ITEINUU ¥ AW HCl(g) & Wit hl d@=n
= TTorT ST, i geRTeT-TarE At
& w2y Tt 1-0x10° &4 10

(@) == Iihmew we $Hifse, v\ ot ey stftenyo
UHadaM @ angiia 1 PR ftrener wwam
@ ¥ form =i sgaaw it ww gt
. i) 3. T 9y IfEEimw @@ Gi) i | W
siftrsiioor i fFA YR TE W 27

77 guize % <ia frell 39 & gy w Ry g
T Yl fEEnNel T 8, 99 oy SAfrenem

ToaTg Y deiue @ @ e @
g__ KD
1+ (Kp) 7}
&l

p:ﬂ'ﬁaﬂ?ﬂa 20

(1) SJ<HESIHIE T ITTFHCHE IS (sites) ¥ fau
Hara Bsen argare Y oEr gur 39T widm
wofa, wafm o aem Ak - 20
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(b)

(c)

(b)

(c)

Draw the phase diagram of a simple
eutectic system. Give an example of
such a system.

Using the principle of LCAO, obtain the
normalised wave functions for the
bonding and the antibonding molecular
orbitals for H} system.

(i) For the reaction
2NO + 0O, — 2NO,
rate = .i‘c[l\lii)]z[C!Q]2

Explain that the rate of this
reaction decreases with increase of
temperature.

(ity How much will the rate of reaction
change if volume of the vessel is

reduced to —é— of its original volume?

Section—B

What are interhalogen compounds?
How are they classified? Give structures
of IFg and 1F,.

How do you explain the magnetic

properties of transition metal ions, Ln>*
by the Crystal Field Theory?

Explain what are meant by extensive
and intensive properties of a system.
Which of the following properties are
extensive and which are intensive?

(i) Entropy

(ii) Gibbs free energy
C-DTN-K-DIA /40 8
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4. ()
(@)
(M)
5. (#)

(@)

()

TH W gefarw @ = waen k@ SR W@
9 & T Iarsed Ay
Hi &3 & EyA ug gfa-3msus snfogs et
& o, taoe dio we 3flo fagrma =1 W Q@
§Y, yamET={IgRa 90T B Wi K
(i) =risrfeeen
2NO + O, — 2NO,
* foe = = KNOJ210,)7
e Hifse 6 ga arfofsen & <, am 3 3f
B | ge st )
(ii} Al s =1 SNUa 39S A a F L W
e sg, as aafwfsran-<v & foraan wfEds
gl 27

HIE—=

HaUu-gesa N w1 A B 3 wifwor 39
fer st 3?7 IF, @ IF, & EEARN W
femzu)

WHHY °Tg 3L, Lot & grEdhig oad
forear &= faera 50 °me 8 wE w7

et a3 % wmnisa oF wE-wdas eraEl | e
0 wWr HM? fafaigs qouat 3 @ ®=-9
wenfia € 3R F9-9 FE-wEan?

(i) o=t

(it} Tres &6 go& =it

20

20
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10
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15
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6.

(d)

(a)

(b)

(c)

(iii} Viscosity
(iv) Chemical potential
(v} Heat capacity

What is meant by liquid-junction
poteritial? Why is KC1 salt bridge used
to eliminate it?

Give one example of a concentration cell
with transference.

What is meant by heat -capacity?
Establish a relationship between heat
capacity at constant pressure and
constant volume, i.e.

2E vy
Cp —Cy =|P+| — —_—
PV [ (aV]T](BT P

Deduce the relationship for an ideal gas.

(i) Derive Bragg’s equation and show
that nA = 2dsin 0 for the reflection of
X-rays from the faces of a crystal.

(it} Calculate the interplanar spacing
(d-spacing) in a cubic crystal if the
second-order reflections from such
planes are cobtained.
sin =0- 38, when X-rays of
A 154 pm are used.

Discuss the different types of isomerism
exhibited by coordination compound.
Give suitable examples.
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(iii) Al
(iv) tarEtEs foe
v) I gIiEl

(a) zo-diy fFwa @ =0 @ 37 @ @ gg
KCl a0 ¥g =1 9@ F=4t o sivar 87

AR -G WIET S i T I]6T D

(%) F1 yriear =1 = o 27 Fga aged 9w '
o Fe uaiftar & fafafaa =g =t ww
a?fﬁ't{:

Cp — Cy =[P+(§%L](%§]p

T e T & e ey sgaaa fifsm

(@) @ 9 wHerm H sgoad s aon qwige 6
fereh forrs & ot | waw-foRror & agrad=
2d nA = 2dsin 6 21

(i) = viw Trea 7/ Iaudw  st@ua

(d-3tau=r) & o hifsg, afz o Tt @
fecha =2 & auads w813 €1
sin8=0-38, S94 154 pm A & TI-
faroit @1 W g @ )

(M) wH=ET 9 3O IO B 9 @mEgad &
foftm wegt 6t e difve agfRa I|/Em
ey

15

20

20

20
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7. {(a) (i) What is Nernst equation? Explain
the various terms involved.

(it} Calculate the potential of the

following cell. Write down the cell

reaction and indicate the polarities
of the electrodes :

Fe | Fe?* (aq) || Cd?* (aq) | CQA
{0004 M) (0-001 M)
[ Bp, o2+ =0-441V
Elq,cqz+ =0-403V ]

(b} Find the expression for CFSE of d°, d°
and d’ systems in weak and strong
octahedral fields in terms of Dg and
P (pairing energy).

{c) What is the effect of temperature on the
vapour pressure of a liquid? Derive
Clapeyron-Clausius equation for the
equilibrium between

liquid = vapour

Give the integrated form of this
equation.

(d) Write IUPAC names of the following :
(i} [CoClH,O),(NHz},]Cl,
(i) PtCINH,CH3), {(NH3)Cl]
(iti} {Crlen};{Cl;
(iv) [Fe(CN)g]*~
(v) [PHpy)q][PtCl,)
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7. (F) () I ol =0 27 g9 gy v uel ot

e hifeny : 5
(i) Fr=fafiaa 8o % g K o Five 8@
AR 1 faRag aw el & gaui &1
3@@%0; : 10
Fe|Fe?* (aq) || Cd?* ag) | Cd
{0-004 M) (0-001 M)
[E;-cfpef'!* =0-441V
E;dmd2+ =0-403V }

(@) TEa @ gad IEwas™ &350 H, Dg dw P
(FTe F9l) & 9= #, d°, d® qm 47 95 F
o ThHo THo 3o & foTu =Hwres ww Hifu) 20

(1) Tl z@ & aTSg-T= 9T Q9 &1 =T 9N gral 27
effeas & wea. Gge .%o =omds-
FATS e aHtE gaa i - .

- B = A
30 Giieul &1 GOTERida T o S9Ea| 15

(7) PrafRea & aido go flo To do wm RARIT: 10
() [CoCiH,0),(NH3)4] Cl,
(ii) [PtCINH,CHj3),(NH3)Cl)
(iif) [Crlen)3]Clg
(iv) [Fe(CN)gl*~
(v} [Ppy)4][PtCl,]
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(a)

(b)

(c]

(d)

(i} Give a short account of S-N
compounds.

(it} Why are 5f elements important?
(i} Distinguish between chemical cell

and concentration cell giving
examples.

(it} Derive an expression for the e.m.f.
of electrode concentration cell
without transference.

For the equilibrium
PClg(g) = PCl;(g) +Cls(g)

at 298 K, K. =1-8x1077. What is AG®
for the reaction?
[R=8-314 JK 1 mol™! )

Give reasons for the following :

(i} [Ni(CN)4]2" is a square planar, while
Ni(CO),; i1s tetrahedral.

{ii}) Fe(CN)g]?~ is diamagnetic, while
[Fe(CN)ﬁ]S‘ 1s paramagnetic.

(iii) Low-spin tetrahedral complexes are
not known.

(iv) [FeFg]>~ is colourless, while

[CoF.S]a" is coloured.
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8. (F) -fi) S-N ==t =1 gidwm avfa Hifvm 10

(ii) SfWﬁ%aqyf@%%? 5
@) i) mmﬁmﬁaqamﬁa%;mﬁaa%
TR JHT TIE Q| 5

(i) ArA-fea oke wEw 9 F
o WHo Whe & fol@ ws =ww oA
EAE L N — 12

() frafaflaa & dHgem & faim 298K w
K.=1-8x1077

PClg(g) = PCl;(g) + Clo(g)
ga arfuferm 3g AG” foram 87

[R=8-314 JK 'mol™! ] | 20
(@) f=fEiaa & wro T - 8
(i} [NiCN),]%~ u = ooy 2, <=fn
Ni(CO), IIoehg B!

(ii) [Fe(CNg|*~ wfrgm=ba &, <=fe
[FelCN)g]>~ sigg=rhia 21

(iii) Pra-wsEe SgeeahE Ge A9 |

fiv) [FeFgl®~  aofdlm %, wafk [CoFe]3"
Fuigw B '
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gt v 2=t 3t 3t @9t F =T 81

vl & IW It greny  ford s 91fdn, rawr 3g@
HT9F FIT-9F T I 197 B, 3R 39 urwm #r ww
IPE IW-GEaF & gE@-9¥ W 3fFHa [Afde vma w
far s Sfew) XEw-yg W IFRaa gream &
7fafts s 5t wregg F for@ 7o 3av T FY 3
& it

g7 gt 1 31k § stfiard &1 andhl wval 7 @ va@w
Gus d@ FH-U-FH OF §v7 gAHL g &7 gl &
I g

Y F ¥ & fore ([Aga i 399 & 37=a § 3w 79 &4
ydtes 3T gaharerd & amrg 3k &, sr=rer fAfdy &
s R@, wEf yEvasd g8, Io-gierEl W
yrAfEa #FHsm

Ffe snavae g, a1 3Iugws FiFgl HT 997 Hiferg aur
37t Hfde i

Note :

English version of the Instructions is

printed on the front cover of this

question paper.




