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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, any THREE are to be attempted

choosing at least ONE question from each section.

The number of marks carried by a question /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
marks 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 sequential 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
Question-cum-Answer (QCA) Booklet must be clearly struck off.
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Some useful fundamental constants and conversion factors

N4 = 6:022 x 1023 mol-1

Rydberg constant = 2:178 x 1018 J
¢ =2-998 x 108 ms-1

kg = 1-38 x 1023 JK-1

e = 1-602 x 10719C
1031 kg
72y = 9-109 x

# = 96485 C mol 1
R = 8314 JK~1 mo]-1
h =6-626 x 10-34 Jg
T =3-142
1 amu = 1:66 x 1027 kg
lcal=4-184J
1J=1kg m2s2
1A=108cm= 10°10m =01 nm = 100 pm
1l atm = 760 torr = 1.01825 x 105 Pa

Ibar = 1 x 10° Pa = 0-9869 atm
1eV=1602x10°19g
1Latm=101-34J
1 eV = 23060 cal/mol
4 72 c2 = 3-55 x 1022 cm?2 52
2

Rl 6-025 x 10-38 Jm—2
8mg

h, = 1986 x 1026 Jm
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Qg A
SECTION A

}\ Q1. E@mm%lsﬁ?ﬁ?aﬁr:aoﬁnr:loaommaﬁﬁuﬁw%
WWWW,W?Wﬁ{ﬁWaO:WﬁmﬁﬁW%I

Calculate the ratio of probability of finding the 1s electron of hydrogen
atom at r = agand at r = 10a,, where ‘T’ is the distance from the nucleus

and a = radius of the first Bohr orbit.

(b) GHRI JEET A 9TC A 9T al § GIean FeiRiee e #l 298 K @ aHH &
fore s -gTeR =sk o1 fawior Aifere | wftnfea weat % Al #1 3ec@ fifse | gfed
HIfST o 378 & FH-H Tsh 11 1 30&T W@ & 3R BH-H Tshd Seil 1 Scdsi=
FAEN

Construct the Born-Haber cycle for the formation of sodium chloride
crystal at 298 K from the elements in their normal states of existence.
Mention the names of the involving processes. Indicate which of them
are energy demanding and which are energy evolving.

(¢) Hifgm 3 fafershia awi 1 faegd STcishdl 9gd o1 € | O dwl i oI¥T HIET ST
forega <ot & gfg F0 X ehd € 2 IaTeil afed sHren hifs |
Germanium and Silicon elements have very low electrical conductivity.

How can the electrical conductivity be enhanced by adding other
elements in trace amount ? Explain by examples.

(d A aw i e [ Sawa 1.50 m? 2, % g A gl 10 em T T ¥ | I
M2 (50°C) & 7id 3T (= 10°C) Tk T o FRT FWT o 30T H AT ® 2 FST
R= Pl o ? o e oiet 3 e o s am & Wi 2)
foam T 2 : g 1 S =Tetshdl ol = 24 x 102 Js Im 1K1
Two sheets of copper of area 1-50 m? are separated by 10 cm. What is
the rate of transfer of heat by conduction from the warm sheet (50°C) to
the cold sheet (-10°C) ? What is the rate of loss of heat ? (Assume the

space between the two sheets is filled with air)
Given : Coefficient of thermal conductivity of air = 24 x 1072 Js~ ! m~1 K1
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79 39 H YRS Afddw R 8 I E 2 ¥ (Kelvin) 10T %1 Iwii gy
HHATRT |
Why do liquids become superheated before boiling ? Explain using
Kelvin equation. 5

(H  Frefafed Rl @ 36 s sl qedt % smuw W ARE FH T afyy
IR0 | 31 3w 1 e fas hifsa)
NH3, NF3 3ﬂ.{- H2O
Arrange the following molecules in the ascendin

moment values. Justify your answer.
N}13, NF3 and H20

g order of thej, dipole

(8  0-500 g SISIE% 37 (Benzoic acid) &) AT % ST ST T | 3 e

, a:aunﬁoaooﬁr@ahaﬁ
%qwrﬁaﬁsmwaﬁxsammﬁ 1128 K aaa@%a‘twma::;
T, A, U298 = _ 3997 1J mol-12| WA 1 7eT S A2

under oxygen. The combustion

K. The same calorimetric set-up
was used to burn 0-300 g of naphthalene and the resulting temperature

rise was 1128 K. The heat of combustion of benzoic acid,

A, U298 - 3227 kJ mol-l. What is the heat of combustion of
naphthalene ?

(h) 300 wada%@ﬁ@ﬁmwm%ﬁnﬁga@qmﬂaﬁm@ﬁﬁa@)
AT ST 1 fHor ] | 30 a1 o fEsa ¥ 37E H 2 1.00 atm 2 | 59 Fosy Y 150 K
ek 3T fokan STTaT 2, Y 2 0-37 atm | T 1 HAH HT ; Y@ O, 115 Fae
g1 AT T fUrgor 2 3799 I it e fifvw |
fear a2 : 150 K W wdA (C,Hg) F1 M 2@ = 010 atm

e 1 shifas aa = 44 K

A sealed container contains a gaseous sample at 300 K consisting of
either pure ethane, or pure neon, or a mixture of the two. The pressure
inside the container at this temperature is 1.00 atm. When the container
is cooled to 150 K, the pressure is 0-37 atm. What is the composition of
the sample; pure ethane, pure neon or a mixture of both ? Explain your
answer.

Given : Vapour pressure of CoHg at 150 K is 0-10 atm

Critical temperature of neon = 44 K

SLPM-P-CHM . 2
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(1)

@

2.
Q 2

®)

U ] foreat g 8het 49.8 cm? @, 30 SR @l SAfud foram ST @ 37 T
F1 9ed 19-3 g/emd ® | U foorm, forasd wof it sifedisor sraen +3 2, 398
3.25 A <l Teh GIRT 1 SR ok Tt | Y € e R wavf ohl Ok wHdet 9, foraht
et 1 » 1073 em B, P89 53 3 forw syrarvges awa 1 10MET Hifse |

(fean T R ; Tl s anfves 3 HE = 196-97 g/mol)

The surface area of an object to be gold plated is 49-8 cm?, and the
density of gold is 19-3 g/em?®. A current of 3-25 A is applied to a solution
that contains gold in the +3 oxidation state. Calculate the time required

to deposit an even layer of gold, 1 x 10~3 cm thick, on the object. 5
(Given : Molecular mass of gold = 196-97 g/mol)

U W19 @A H1 ddEur 919 (intake temperature) 400°C 3R /@ dm
(exhaust temperature) 150°C W y=ifeAd forn ST 2 | ﬁQ’TQ‘Q’EWTa%ﬁ'aST
¥, 2xare 3iferehan foha- wmT & 1 o wehar © 2 fora Reaforni § sifereraw i wma
F T 8 ?

A steam turbine is operated with an intake temperature of 400°C, and
an exhaust temperature of 150°C. What is the maximum amount of
work the turbine can do for a given heat input ‘Q° ? Under what

conditions is the maximum work achieved ? 5

u-farfy fesan, foraehl T ‘@’ ®, ¥ U 91 & i i mRisdT i n = 1, 2 3%
3 3raeati & felg, 0 < x < % &4 | 1d hIfST |

Find the probability of existence of a particle in a one-dimensional box of

length ‘a’ in the region 0 < x < % for the statesn = 1, 2 and 3. 15

ety ferfaai § 298 K 9X 3iedisia o1 Wk 9= fava +1.23 V ® | &ehig
feafeai & 0, (g) % TN-3AFZ % T T % fore A o=z v = 2 2

The standard reduction potential of oxygen under acidic conditions at
298 K is +1:23 V. What is the standard reduction potential for the
four-electron reduction of Oy (g) under basic conditions ?. 15
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(0 Zn%* 3N S2- AT 1 Bsand FuEn 074 A 3N 1.84 A ¥ ZnS ¥ firy
STt (crystal lattice) # mﬁ%mﬁnaﬁﬁwﬁﬁ%%‘
ZnS 1 CCP (o1 fAfae deper) d@=mn sAm3u |

The radii of Zn2* and S?- ions are 074 A and 1-84 A respectively,

Determine the most stable form of arrangement of ions in ZnS crygy)
lattice. Draw the CCP (Cubic Close Packing) structure of ZnS.

. ' mﬁﬁ@r@w,@tmszﬁ
AC1 % u T #, &% 10,000 SRR
(d N . ammc32+mma%|m3ﬂﬁrq%01‘miwwwwh.
srearTferd @, @ T St LrefRanid o dnfi o o

In a sample of NaCl, one of every 10,000 sites, normally occupieq b
Na*, is occupied instead by Ca2+ A ’

| ssuming that all of the CI” sites are
fully occupied, what is the stoichiometry of the sample ?

Q3. (a) 3R A 25°C 3fk 2@ 1.00 « 10-6

atm 8, @ 1.00 em? 1 Fqe I 949 |
3HTRHISH % Ufer Yebe dore Y gy

F1 IRehe Fifsro |

s Calculate the number of collisions that oxygen makes per second on
\

1.00 ecm? of the surface of the vessel containing them if the pressure is

1-00 x 1076 atm and the temperature is 25°C.

@ A S & 25°C 3R 1 atm a0 W 9F & ST (bulk) & & ©F et ot &
THHAH AThR o foigeh Ieq=1 7 % 78 10.0 J i anifdma & |

() 9% 9Fd g &yl oA et @ WA 2, gt i e @ afeer
Sifsrg |

(i)  u forgeh & Ut % SULRAT AT FEAT 1 TR I |

fear mar  : ot 61 g @ = 0072 J/m?

Suppose that 10-0 J of work is required to create droplets of uniform size
from a mole of water in bulk at 25°C and 1 atm pressure. .

(1) Assuming that surface tension is independent of area, calculate
the radius of the droplets.

(ii)  Calculate the number of water molecules in a droplet.

15
Given : Surface tension of water = 0-072 J/m?2
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(¢)  3Tmenl &g o for fmferfiga atfng Ru o &
T e = — 138°C
M Fa9HIE = 0°C
hifeesh a1 = 152°C
whifdeh a1d = 38 atm
i e o o foig aomm # wmre reriss & ofiet e @ 3R ek feig o Ay ame
3 x 1072 torr |

(i) S 1 W€ 3G §15¢ |

(i) 1 atm 3R 140°C WA F 40 atm e GUITea forar smar 2 | 7ar 39 forar
o R foreft oft T &t srareed 3uferd gt € 2

(iii) 1 atm 3R 200°C TG I 40 atm T Gdifea o smar 2 | =1 39
o SR ot ot T <Y srared sufterd €t & 2 %

You are given the following data for butane : . =
Normal melting point = — 138°C R
Normal boiling point = 0°C

Critical temperature = 152°C

Critical pressure = 38 atm

Assume that the triple point is slightly lower in temperature than the
melting point and that the vapour pressure at the triple point is
3 x 1075 torr.

(1) Sketch a phase diagram for butane.

(i1) Butane at 1 atm and 140°C is compressed to 40 atm. Are two
phases present at any time during this process ?

(i11) Butane at 1 atm and 200°C is compressed to 40 atm. Are two
phases present at any time during this process ? 10

T 13 FAU FrEet aomH 40°C 2, 3u8 ua fesad & 0°C W 100 g o &t 78
2 | e Ao feal 3 3fet wufd 8 & o fererdt ® | 78 o e foss 3 sier o
FHT T HAOT G § BT 7, fesa § foramn st gufaa 2o e ot o e
ST 3R IGHT AT 40°C T 98 31T 2
far mar ® - o it e FT = 334 Jg !
STet <hT TS ST = 2260 Jg !
STel hl ST e = 4184 J kg L K1
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Q4. (a)

(b)

' NO 31 %1 sfees 8% (MO) a1

A container with 100 g of ice at 0°C is placed in a humid room whose
temperature is 40°C. The ice melts as water vapour condens?s into the
container. Assuming that all the heat transferred to the container comes
from the condensation, how much water will have condensed in the
container once all the ice is melted and has reached 40°C ?

Given : Heat of fusion of ice = 334 Jg~1

1
Heat of vaporization of water = 2260 Jg~
Heat capacity of water = 4184 J kg1 K1

Explain why crystalline solids are generally more defective a5 a result of
increasing temperature. .

[

SR | NO 6t Wivmegs:
F911 626 kJ mol-! ® Faf NO* % 1047 kJ mol-1 2 — AN e e

IS | NO @ wtfufsrarmefier wereh 1 ae RIEEHEEZE: e E I S

Draw the molecular orbital (MO) diagram of NO molecule. The

experimental bond dissociation energy of NO is 626 kJ mol~1 while that
of NO* is 1047 kJ mol! — rationalize it.

NO can also act as a reactive radical — how ?

Q%Wﬁwﬁ,@?@a@gwmﬁ%ﬁm%m%ﬁmﬁwm
g kT Iieher hifsme |

A A su st § : soee wftnfia ¥ s srer e § R o
(diffusion layer) &I WIerE 0.05 cm A TSR |

ﬁ?lTTRlT%:

() e AT T FiEAT, Corefie = 10-2 mole litre!

(i) eifreh AT 1 oo Tl Dagrgifygs = 2 x 105 em? sec

Calculate the diffusion limiting current for the oxidation of an organic
compound at an electrode in a quiescent solution.

Assume six electrons are involved in the reaction and the thickness of
diffusion layer is taken as 0-05 cm in an unstirred solution.

Given :

(1) Concentration of organic compound, Cgrganic = 102 mole litre !
(i)  Diffusion coefficient of organic compound,

Dorganic =2x 105 cm? sec1

SLPM-P-CHM
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(¢)  Ffoeram A15de, S U Yot farega-srauea 2, sas Sdivien siefia faemae & =mersrdn
FH1 &, 25°C WO = 262 mS em~! {97 7471 2 | = fag e At @ fHega-s1aeea
SiY fa Ca?* W%,Gﬂ?ﬁm-mamwﬁﬂmﬁmam%am;ﬁ
¥ stfirmaaien! o1 afterer g |
25ocma;ﬁuﬁwﬁmagmmm-mmﬁmma%:

(i) A2 (mS m2 mol1)
Ca2* 119

(ii) 2° (mS m2 mol™1)
NOj; 7.14

The level of conductivity in a decimolar aqueous solution of calcium

nitrate, which is a strong electrolyte, 1is measured as

o = 262 mS em-1 at 25°C. Calculate the molar conductivity of the

electrolyte, that of calcium ions and the transport numbers of the two

types of ions present in the solution, with the data given

below.

Molar conductivity at infinite dilution in an aqueous solution at 25°C : 10

(i) A2 (mS m2 mol1)
Ca?t 119

(ii) 2° (mS m?2 mol1)
NO; 7.14

(d) WU ETEE, P = 2 atm T A ST F1 G TRE HHd T | eldeh gerd

fTT A G2 o1 79T AT 7o F1d I :
(i)  HCl(@g)

SLPM-P-CHM 9




maﬁxﬁﬁmﬁaﬁmﬁaﬂtwﬁﬁmﬁm@rﬁﬁ%mmqﬁwﬁ
AT i |

e T R - Wvam ) A e S, 25°C W

(i) AGjy=-953 kJ mol!

Gi) AGS =+ 103-7 kJ mol~!

redefine the standard state as Pressure, P = 9 atm. Finq the
Suppose :;vae,.d AG? values of each substance :
new stan

G)  HCI(g)
(i) NyO(g)

products of each reaction. 10

Given : Standard free energy of formation at 25°C -
@) AG}y=-953kJ mol-!

(i)  AGR ;= +108-7 kJ mol-1

SLPM-P-CHM 1,



Q5.

SLPM-P-CHM

(a)

(b)

@ vs B
SECTION B

oM (CH,y) 3 fRaTHIV HehT (Sp) F sft=r a-smrestl sfufrn frafafaa 2
CH, () + 25, () — CS,, () + 2HgS (8)

7 arfufsran =T 823 K o 3 feeia 11 x 1073 m? mol~1 S & 37 898 K W

o 6-4 x 10~3 m3 mol 1 S%lwuﬁﬁﬁmaﬁmﬂmmvﬁmaﬁml

(fmma?: R =8-3145J K-1 mol1]

The gas-phase reaction between methane (CH,) and diatomic sulphur

(Sy) is given by the following reaction :
CH, (g) + 25, (8) — CS, (g) + 2H,S (g)

At 823 K, the rate constant for this reaction is 1-1 x 103 m3 mol-! S and
at 898 K, the rate constant is 64 x 1073 m3 mol~1 S. Calculate the
activation energy for this reaction.

S Lz |dm
[Given : R = 83145 J K-1 mol ] | oo cat

. Io

1 g 9R¥ 100 cc T & faeraT 7 1 em T1eTE 3 Tt & 60% et v weid {6 |
3¢t o1 § afe 2 g 9fd 100 ce 1 faemT & a1 v 1 fopar wfdera
Sraeifad g ?
(ii) Wmﬁgo%mmmmﬁ%mm#mm

et =TfeT 2

A dye solution containing 1 g per 100 cc transmitted 60% of the blue

(1)

light in a cell 1 cm thick.

(i) What percentage of light would be absorbed by a solution
containing 2 g per 100 cc in the same cell ?

(ii) What should be the cell thickness so that 90% of the light is

absorbed by the original solution ?
w X 5
i oE =
k. L,»'
w 4" ¥ Tar%
— 2 ”
W o~




(c)

(d)

(e)

0°C a9 3R 1 atmmmaﬂﬁa%@qﬂgm@mmﬁ%fmmmﬁ
g 1 “155.5 cm® gm™] TR F ARG Y SETEHA & | TR F Iedyg
g% ufd a1 aieher AT | N, 310 % Fed-F1e (cross-section)
&T6 0-160 (nm)2 & |

[‘%‘TITRIT%:

N, = 6:022 x 1023 mol™
g 7 =379 AEad (0°C AR 1 atm Al W), V= 22.414 dm3 mo]‘1]

At 0°C and 1 atm pressure, the volume of nitrogen (No) gas required to
form a monolayer on a sample of charcoal is 155-5 cm3 gm1 of charcoa)
Calculate the surface area per gram of charcoal. Area of cr.

0ss-section of
a Ny molecule is 0-160 (nm)2.

5
[Given :
N, = 6:022 x 1023 mol-1
Molar volume of gas (at 0°C and 1 atm pressure), V= 22.414 dm?3 mol-]
St forerar o st Arsgrse F srawed & Frafofad stfes ¥ welia St 5
IR wem A 2|
9y (fime) 10 15 20 25 o
Ny, T A=A (ce) | 6-25 9.00 1140 13.65 3505
From the following data for the decomposition of ammonium nitrite in 5

aqueous solution, show that the reaction is of the first order.

20 25 ol

Time (minutes) 10 15

Volume of N, (cc) 6-25 9.00 11-40 13-65 3505

SIS ST 6 3w v 9 wTse Fred [4Fe — 4S) ® 3R @R (o) A
mmq@mw|

Draw the structure of Ferredoxin protein containing [4Fe — 45] and find 5

the average oxidation number of iron.

SLPM-P-CIHM
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(H

(g)

F-8 dpet 3T H Fobeeet & faares swtt (4) 1 19 Iwaa @ 2 9 IR A1 afp

Fifsia |
(1) |CO(H20)6]3+ a1 [Co(H50)gl 2+
Gi)  |Co(NHg)gl3* AT [Rh(NH3)gl>*

Gi)  |Co(HyO)gl3* T [Co(NHg)gl?*

Which complex ion has higher value of crystal field splitting energy (A) ?

Justify your answer.
()  [Co(Hy0)gl3* or [Co(H0)gl?*
(i)  [Co(NHj3)gl3* or [Rh(NH3)gl3*

(iii) [Co(Hy0)gl3* or [Co(NH3)gl3*

frferfiga tffsramsit & g Hifse :
G) SgNg —>2% ,

Gi) XeFg —15 ,

Gy Bally —08

-120°C

(iv) 8KrFg+ 2Au ——
(v) XeOF4+XeO3 —

Complete the following reactions :

(1)~ SgNy — 26

(iv) 8KrFy + 2Au ——>

(v) XeOF4 + Xe03 e

SLPM-P-CHM 72
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B N Y —

(h)  dose % ael § e ST Sea A % forg sped: FOEE 1 ST afy
a2 AT oot 6 Al i e W T § | e 1 gfe IR

¢ moment of d-block elements arises mainly from the

The magneti

contribution of spin motion of the electrons but 1 case of f-block

elements, it is not valid. Justify the statement. 5
by 3

A\,
YRS
mﬁﬁammmmmﬁmﬁggmwwﬁaﬁammaﬁ%f/{’/
0

Q6. ~ (@
erfar & | 3w I 9fF TH NMR Sagq it gemar @ Sifsg |

I;I(x)
HB\C ,/_C\\C _Hg
N e
Pd M__ -
Cl/ \PPh3 '

The following molecule shows the rigid or fluxional behaviour at higher
temperature or in the presence of a base. Justify the answer with the

help of TH NMR spectrum. 10

| AN
II-I(x) J Q/L

HB\Cfg\\.C _~Hp a [db - 4

dr dan
\ /
HA/ \\\ ’/, \HA’ 3
/Pd\ 7
cl'  PPhy

SLPM-P-CHM o



(b) Tr=fafaa yermr-vartaes sl g fagr fifso

Hs (g) + Brg (g) _hv | onBr ()
=g sl 1 Frafaf fftg | Rer-srawen af=FeT F (Brl 3T (H] 5 @]
+0%, TeRia FIR fF HBr (g) % o7 1 =0 1 f3ihaon <6 faan (1) %

awhg%mqﬁaﬁaém%lwwﬁaﬁmﬁmaﬁuw%?nmmm
Fie?
Consider the following photochemical reaction :

H (g) + Bry (8) —~— 2HBr (g) %
Give the mechanism of this reaction. Applying steady-state
approximations to [Br] and [H], show that the rate of formation of

HBr (g) varies with the square root of the intensity (I,) of the absorbed

radiation. What is the quantum yield for this reaction ? Why is the value

so low ? 20

() ATaws TRIERN 1 Sevi@ A gu, Il AR G S5k T i
e it | sl i o S w55 6 ot W SR 3 A
9T IS BT 2 |
Mentioning the requisite assumptions, derive the equation of the
Langmuir adsorption isotherm. Show that the Langmuir isotherm holds

at low pressure but fails at high pressure. 20

Q7. (a) ATFHSH (Oy) % EWIEIer F T ISV Fed W T° (&) 3R R’ ({iciaw)

HEYUTT H 37T Tqee I |
) Distinguish the “I” (tense) and ‘R’ (relax) conformations of Hemoglobin on
N E reversible binding of oxygen (O9).
2 15

: \X/
J (b) T o 3R ATEeie & e AT HAT R 2 W Hr SRS i e
&t T i |

What is the basic difference between Cytochrome ‘b’ and Cytochrome ‘¢’ ?
Explain the role of Cytochrome ‘¢’ oxidase. 5

SLPM-P-CHM 15
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(c)  Trfeifad et o dvar fifom wmmerat i smrgw 3k s7eht gaor guishar 1 sapeg
hifsre |
NO,

(en), Co Cole):

NHo

Draw the possible stereoisomers of the followin
their optical activity.

14+
f NO,

g complex ang explain

10

(en)zco Co(en)2

NH,

@ G Tl sl w fer .

A+B __, P
aﬁAamamﬁﬁsm‘a’moldm—3%aﬂtB$r‘b’moldm—3 g
%’W%W,A%xmoldm—3aﬂrBé;xmoldm—3mﬁa1ﬁFm
W%iﬁﬁ?xmoldm‘:gwm,Paqﬁ%l

a > b A 7T, welkfa A fr sa sifufmar 6 g 916 =7 37 s

N 1 b(a—x)
kg = Pl [mJ BT | ko 1 3TS T B)ft 9

(9 G0s T 7 ofifer)

Gi) YT HR 3 g Hife Hr STRTr % A Rerien 7 3078 1 e | T
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(1)

(i1)

Consider a second-order reaction
A+B —5p

where the initial concentration of A is ‘a’ mol dm— and that of B
is b’ mol dm™3 . After time ‘", x mol dm™ of A and x mol dm3 of B
react to form x mol dm™ of the product, P.

Show that the second-order rate constant for this reaction will be

1 In b(a—x)
(a-b)t |ab-x)

with the assumption that a > b. What will be the unit of kg ?

given by ko =

(Consider time in seconds)

Determine the units of the rate constants for zeroth-order and

5 ; . ]
2 order reactions. Assume that concentrations are expressed in

mol dm—3 and time in seconds. 10

(e) Ffaflaa ifuforn =1 qu e ik swh franfafer =1 pi-smeias fagia i
gerdl ¥ AT hifsd |

[ cl T

Cl — Pt — CyH,

+ NH; ———

Cl

Complete the following reaction and explain the mechanism with the

help of pi-bonding theory. 10
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Cl — Pt — CqH,
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Q8. (a) SzNz, S4N2, SllNZ’ S5N6 Gﬁl' ]2C]6 ﬁwaﬁ I

\$ Draw the structures of SoNg, S4No, S 11Ng, S5Ng and 1,C]
2V 10

) et E 2 3 39 ST 1 Sedra Fifi | et o)
. ' S
32 ffifa 0 2 g0 T I 1T T (CHy)g SiCI A (CHy), SiCL, Fam
e STeT- 31T 3T ST it T BT & 2

What are silicones ? Mention some of their uses. How will you prepare
hexamethyldisiloxane ? Draw its structure. What happens if some

(CHy)g SiCl is mixed with (CHg), SiCl, and hydrolysed ? 10

(¢)  disrhar uiada 1 fafr & cromge fagor # & o d=dirse s & st fo
ST HH & 2 370 I gfE FIfT |

How many lanthanides can be easily separated from the lanthanide

mixture by using valency change method ? Justify your answer. 10

(d) WWMWWW@@)WWLSWWﬁ
< 3ot 1 BM 3 afterer HIf |

(i) Pr3*(g=4/5)

(i) Th3* (g=3/2)

) of the following lanthanide jons and
10

Write electronic configuration (outer

calculate the magnetic moment in BM from L-S coupling.
@ Pr*(g=45)

(ii) Th¥* (g=3/)
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(e) Fmferfiad varafaer sifvforarsit s qu ifsie ik g7 srfufmaneii 3 et =1 frafia
Hifere | 3799 I i gfE Fifsw |

(i) 2[Co(CN)s]3~ + Mel ——

(ii) [Ru(CO)3(PPhg)ol + Mel ——>

Complete the following chemical reactions and indicate the category of
these reactions. Justify your answer. 70
(i) 2[Co(CN)sl% + Mel ——>

Gi) [Ru(CO)3(PPhggl + Mel ——



