Civil Services (Main)

Examination- 2025 SLPM-P-CHM
wraA fas/ CHEMISTRY
94-9x I/ Paper 1
et au7 : a1 =52 HfrFHaq 3% : 250
Time Allowed : Three Hours Maximum Marks : 250
Y- Teaet favh sree

HYIT YY1 & I 3 A Y& (eAferiaa Teddh 37391 &l Sqgd e v ;

394 AT3 ¥¥ 8 <l 31 @t 4 fauifsid & aon fawdt 3 siit 311 4 99 gU A |

Fienef F1 Fe1 ure 3 F ST A8 |

Y% G&I1 1 3R 5 A @ a1 a1l 5v1 7 9 IF @Ue B F9-8-FH Uah T3 G 18 di 3241 & I Aeg |

ST S/ % fo7 7 37 3as ar Ry Mg |

Sl % IR IH1 JTferad 7179 | for@ S <1y, foraeh1 Ieci@ 319e Ja91 97 § 1361 71201 @ 37K 39 H1e3m %1 T8 Ieeid
Y¥-HE-3IT (FL.H1.T,) YaH F 3@ Y8 R Al T W {1 51 9nia | sifta arem & sfafes 37 fad qrem
for@ e 3T W 1 3% FE e |

STEl STV &, [Ha91% RG] 1 5% F1 IT a4 F 1078 a0 70 & 5 & 1 2 |

S7d da Sfcciiad 7 81, Hahd 91 Iearacl Saicrd A1 AT A IqH @ |

2 ST &, A 39 Hiwe! F1 77 FHorg, a9 37! (38 Forg |

Y1 % Il %1 T FATAR F1 ST | Af2 F1eT T8 &, d J F I F1 A F St 91 78 I A A e |
YvH-HE-I7 YIed (#.H1.9.) § @retl BIg1 §311 I8 71 369 3791 i T8 €Y G H12T 51 F1feT |

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
Ny = 6-022 x 1023 mol-!

Rydberg constant = 2:178 x 1018 J

¢ =2-998 x 108 ms™1

kg = 1-38 x 1023 JK-!

e=1602x 10719 C

m, = 9-109 x 1031 kg

F = 96485 C mol!

R =8-314 JK~1 mol-1

h =6-626 x 10734 Js

n=3142

1 amu = 1-66 x 10727 kg

lcal=4-184J

1J=1kgm?2s2

1A=108cm=10"1°m = 0-1 nm = 100 pm
1 atm = 760 torr = 1-01325 x 105 Pa

1 bar = 1 x 10° Pa = 0-9869 atm
1eV=1602x10"19J

1Latm=101-34J
1 eV = 23060 cal/mol

4 n2¢2 = 3:-55 x 1022 ¢m?2 g2

h2

8mg

=6-025 x 10738 Jm—2

h, = 1-986 x 10726 Jm
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SECTION A

Ql. (a) ETEZISH THIY & 1s ARH &l r = ay I r = 10a, T T A I W1 &
AT T IR HITT, et v A1 § T 37 a) = Teel d Fwen i Brear 2 |

Calculate the ratio of probability of finding the 1s electron of hydrogen

atom at r = ag and at r = 10a;,, where r’ is the distance from the nucleus

and a; = radius of the first Bohr orbit.

(b) T FEEIT H YT IH Tt al & AifeTd FAse Hhed # 298 K W s H &
fore siH-grer s w1 Fmior fifse | wftafera st & Tt 1 Iecra s | gfea
FHITT ok 378 ¥ FIH-8 TR0 Sl ol STUHT T@d & A HH-H ToHT Sl Bl Seasi
FAE |
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.

(c) ST 3 fafereni aeeil 1 forgfa =Terehar agd %9 2 | TEL Al i <1 AT STera
forera arereha & gfig 3 o wahd & 2 IeTewi afed sawe Fif |

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.

(@ & am i fie S &we 150 m? R, & st A g 10 om @l TE R | 39
3fe (50°C) & 3ftd e (— 10°C) T AT o GRT ST & SR0T T T FIT & 2 ST &
B A AR ? (A Ao 2 i F o Hr Trag A T R)
fear & - Ay 7 S ST i = 24 x 1072 Js~ I m1 K1
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 = 2-4 x 102 Js~! m~1 K1
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(e) ¥d 39 ¥ Ugel Afdawd F1 &1 I & ? hfead (Kelvin) THHUT ST IUFT

REEIE
Why do liquids become superheated before boiling ? Explain using
Kelvin equation.

0  Frefien st # w5 Ry AT T % e w smie 9§ srafuw
FIRT | 3797 I 1 e fag Fifsw |
NH,, NF; 3T Hy0
Arrange the following molecules in the ascending order of their dipole

moment values. Justify your answer.

(g) 0-500 g S5 37T (Benzoic acid) Tl TS o T ST 747 | 39 <84 &
A F 1.236 K 1 9¢d g5 | 4T FArIfEdT 7€t &1 0-300 g T &l Sl %
fore Tonfira foram T 37K 38 wRoT 19 F 1-128 K 1 9@d g8 | SSiigeh 37 o <ed
T T, A, U298 = — 3227 kJ mol~! 2 | Tl i e IR 2 2

0-500 g of benzoic acid was burnt under oxygen. The combustion
produced a temperature rise of 1.236 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 kJmol~l. What is the heat of combustion of
naphthalene ?

(h) 300 K W U 3 fes & uap Tt o1 @ Fored 316 o9 an e Faie (&1 4 9 o)
A7 AT T T B | 39 919 W fgsa & 37T #1319 1.00 atm ® | 99 f&ss &1 150 K
qa 321 frar Smar &, ar e 0-37 atm%lqﬂjwmwg;@@?,ﬁﬁﬁﬁ?
AT AT 1 0T 2 379 I At ST Fif |
feammar & : 150 KW w3 (CyHg) T a9 319 = 0-10 atm

AR # Hifdd au =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
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() U a%q (EH L A% 49-8 cm? &, I8 S T Afuq faHar ST @ S El
%I ¥7cd 19-3 g/em? B | U T, e ool &t Attt saen +3 €, 3ad
3-25 A 1 U 9T I SZ fopar | 1€ awq W @l i v aHad 1, et
TeTE 1 x 1073 em 2, Féw & & fore stmavass gwe i momr i |

(feam e 2 - Tt w1 3nfYaes g=9m™ = 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/cm3. 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 103 em thick, on the object. 5
(Given : Molecular mass of gold = 196-97 g/mol)

() UF W9 TEET FH FdURT 99 (intake temperature) 400°C IR fFFm @
(exhaust temperature) 150°C T Y=Tferd foham sirar & | feu v ‘@ o & faw
Y, ZTaTe Afthan frat amm & &1 o gendr & 2 foe fReufaat o stfitean =rf ura
FLHHA 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

Q2. (a) Usm-fawiy fesan, o &am ‘o’ €, § vk o1 & 1fided Sl MR dT & n = 1, 2 3%
SW%%Q,OS::S%%?&WWI

Find the probability of existence of a particle in a one-dimensional box of
length ‘a’ in the region 0 < x < % for the states n = 1, 2 and 3. 15

(b) 37ty feufeat & 298 K W oIS 1 9 3999 favg +1.23 V 2 | g
fafaai & 0y (g) F I-3AFRT & W =T & foTw 7 oaa faa = 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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Q3.

(c)

(d)

(a)

(b)

Zn2* 3R SZ- AT I Hreard FAgER 074 A 31 184 A €| ZnS % foreee
STl (crystal Iattice)ﬁﬂﬁﬁ%@ﬁﬂ(ﬁ%ﬁﬂﬁ%ﬁﬁ%ﬁﬂﬁw |
ZnS I CCP (917 fAfere wsper) HeeHT a3 |

The radii of Zn2* and S2- ions are 0-74 A and 1.84 A respectively.
Determine the most stable form of arrangement of ions in ZnS crystal
lattice. Draw the CCP (Cubic Close Packing) structure of ZnS.

NaCl % U& T #, Y& 10,000 T § ¥ T €4, S qmraa: Nat @ ey
AT 2, I0F TIH T Ca+ Feqféd € | 91 oo fo C1 31a aft woredi ot gofa:
TG &, Y T ohT TETgeRaHIgT T Bt 2

In a sample of NaCl, one of every 10,000 sites, normally occupied by
Na*, is occupied instead by Ca2*. Assuming that all of the CI~ sites are
fully occupied, what is the stoichiometry of the sample ?

af¢ qrq 25°C 3 T 1.00 x 106 atm B, @ 1.00 cm? F ¥ I A4 T
TS & Ufd Yehe Hug FT G&IT F1 Ufehe i |
Calculate the number of collisions that oxygen makes per second on

1-00 em? of the surface of the vessel containing them if the pressure is
1-00 x 10~% atm and the temperature is 25°C.

T &fifSie B3 25°C 3T 1 atm 1@ 9 9T % 3R (bulk) ¥ ¥ U Hid U ¥
THEHT HATH F fogh 301 A % fefw 10-0 J e rafara 2 |

()  ¥% WA gC fF I qAE e | wad €, fargent T Brsa & uftwen
FHifsr |

(i) e foregen # Wt o 7L T WA BT ieher HifT |

feam w2 - a1 gsdi a9 = 04072 J/m?2

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

Given : Surface tension of water = 0-072 J/m?
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(c)  3mueR! o 3 feru Feferfiaa arfere few o & -
YT o1 = — 138°C
HET F9Y4TF = 0°C
Hifaeh a9 = 152°C
hifdeh a1 = 38 atm
A it fof ek feig aromm o = e @ dver A= @ 3R e foig v arsy g
3x 100 torr g |

(i) = 1 YT G 15T |

(i) 1 atm 3R 140°C WA H 40 atm T HUifed fomam smar & | 77 30 e
o QN fordt +ft oy 3 srareemd ufterd Bt § 2

(i) 1 atm 3R 200°C TS H 40 atm T HUifed foam STaT & | 77 39 3R
% G forelt ft |y &Y sraremd Sufterd 2t § 2

You are given the following data for butane :

Normal melting point = — 138°C

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 107 torr.

(1) Sketch a phase diagram for butane.

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

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

(d) UF AR FAT SEH qUHE 40°C 7, 399 0 fsd F 0°C W 100 g 7% &t
2 | 5t arsq e & et gufia 8 & o froerdt 2 | 72 ama ge i fosa & sierant
ST T TIHTRT G F BiaT €, fesa & fopam w7 Gufa 2 s adt o6 fiee
ST 3R IWHT AGHE 40°C T T5d 10 2
feam o B ; A ) Hire ST = 334 Jg!
STt sl ATSY AT = 2260 JgL
ST ohl ST 97T = 4184 J kg1 K1
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Q4.

(e)

(a)

(b)

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 condenses 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

Heat of vaporization of water = 2260 Jg~!

Heat capacity of water = 4184 J kg~1 K1

ST FIT foh s aTamT & fomTeEy R 3 am=r: sifoe arvqol #=i
AdE |

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

NO 3] & 37foas F&®h (MO) 3@ ST | NO FHi FAIMeHsh ATee fearsi
Feit 626 kJ mol~! & & NO+ &t 1047 kJ mol~! & — a1 =am@an F&qd
AT | NO v srffsramsiier g 1 ae i Texi & Hehal & — Fa15 &4 |

Draw the molecular orbital (MO) diagram of NO molecule. The
experimental bond dissociation energy of NO is 626 kJ mol~! while that
of NO* is 1047 kJ mol~! — rationalize it.

NO can also act as a reactive radical — how ?

wF Wid e #, U soage W e A % st & foe fmor diwia
T T IR i |

i 3@ AffEn § o soaee afafaa € o s faeme § e v
(diffusion layer) FI #1218 0-05 cm A TE 2 |

femme .

(i)  reieh AfiTeh T Wigdl, Caeifys = 1072 mole litre™!

(ii)  Shrfen 2T T fo@Tor 70775 Dapdifyss = 2 x 107° 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, Cyrganjc = 10~ 2 mole litre~!
(ii)  Diffusion coefficient of organic compound,

Dorganic = 2 x 105 cm? sec™!
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(c)  Hfcwrm A13de, St U Yaret foreqd-37uaed 8, 36 SHIHICR STefid faerm # =refshar
T, 25°C W 6 = 26-2 mS e 7191 7T 2 | i) forw 1 1iemei & forea-a1amem,
St o Ca2* 31 2, IHehT UTH-37U[ ATeTahal a1 faer § Iufterd & 9o & T/t
& AT T qitewe Hif |
25°C T STt Forera i S1d qdT T UTH-37U[eh STeteha ffetiad @ -

(1) A (mS m?2 mol 1)
Ca2+ 11-9

(i1) 2% (mS m?2 mol™1)
NOg 7-14

The level of conductivity in a decimolar aqueous solution of calcium
nitrate, which is a strong electrolyte, is measured as
o = 262 mS ecm™! 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) LS (mS m2 mol1)
Ca2* 11-9
(ii) ° (mS mZ mol-1)
NOg 7-14

(d) AT EF T, P = 2 atm W A SFaEIT HI T GG Hd & | Tl 92 &
foTT A G o1 73T /T {e 91a hiforg

(i) HCl(g)
(i) N,y,O(g)

SLPM-P-CHM 9



Tl AT o stfirerant 3t Scarel it armifares vreiftant o smmam uT uftormy i
STEAT SHITIT |

feam e @ : wvia ot AT g S, 25°C W
(i)  AGpg=—95-3 kJ mol™!
(i)  AGy o=+ 1037 kJ mol~!

Suppose we redefine the standard state as Pressure, P = 2 atm. Find the
new standard AG; values of each substance :

(i)  HCl(g)
(i) N,y,O(g)

Explain the results in terms of the relative entropies of reactants and
products of each reaction. 10

Given : Standard free energy of formation at 25°C :
i)  AGYy=—95-3 kJ mol~!

(i)  AGY,=+103.7 kJ mol-!

SLPM-P-CHM 10
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SECTION B

Q5. (a) I (CH,) 3R RRarues Gt (S,) % sie fra-yraeer sffsrar Feferfad & -
CH, (g) + 2S, (g) ——> CS, (g) + 2H,S (g)
=g ffRaT T 823 K W AT feoRis 1-1 x 1073 m3 mol~! S & 3 898 K W am
fRoRis 6-4 x 103 m3 mol~! S & | 38 ffram it wlsror it &1 uftwem HfT |
[ffar ™ ®: R = 8-3145 J K1 mol 1]

The gas-phase reaction between methane (CH,) and diatomic sulphur
(S,) is given by the following reaction :
CH, (g) + 2S, (g) —— CS, (g) + 2H,S (g)

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

activation energy for this reaction.

[Given: R = 83145 J K1 mol!]

(b)  1g IR 100 cc T i fre@ T ¥ 1 cm #eT$ & ¥ § 60% e wehrer @i foam |
() o ¥ F AR 2 g wfa 100 cc F faermT B @ v @ e whawa
EENIECRL I
(i) ST faer @ 90% JehTIT T GV FEM & forg et Hi Hiers fohaft
it =R ?
A dye solution containing 1 g per 100 cc transmitted 60% of the blue
light in a cell 1 em thick.

(1) 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 ?

SLPM-P-CHM 1z



(c)

(d)

(e)

0°C AT 3T 1 atm 3 T RIS F T T T T 714 % o1 21 (N,)
T4 T “155:5 cm® gm~! AR F AFE I AEWHAT B | AT F T
&A% Ifd U T IRee HiRT | N, 31 & HATITI-FIE (cross-section) T
&I 0-160 (nm)2 2 |

[ﬁ:ﬂTﬂ'ﬂT%:

N, = 6-022 x 1023 mol!

T8 T ATH-3T[ 3R (0°C 31T 1 atm I T), V., = 22-414 dm3 mol1]

At 0°C and 1 atm pressure, the volume of nitrogen (N o) gas required to

form a monolayer on a sample of charcoal is 155-5 cm3 gm™! of charcoal.

Calculate the surface area per gram of charcoal. Area of cross-section of

a Ny molecule is 0-160 (nm)=2. 5
[Given :
N, = 6:022 x 1023 mol-!
Molar volume of gas (at 0°C and 1 atm pressure), Vo =22-414 dm?3 mol—1]
Sl faeram § s T1gerse 3 e & Fefafad siwet & weffa $ifve 5
stfafsrm gem R T & |

a7 (fire) 10 15 20 25 -

Ny &1 AT (cc) | 6-25 9.00 11-40 13-65 35-05
From the following data for the decomposition of ammonium nitrite in
aqueous solution, show that the reaction is of the first order. 5

Time (minutes) 10 15 20 25 oo

Volume of N, (cc) 6-25 9-00 1140 13-65 35-05
AT I T 3 AT 1 915C @i [4Fe — 4S] ® 3 AR (3w i
e SR AT 1 T |
Draw the structure of Ferredoxin protein containing [4Fe — 4S] and find
the average oxidation number of iron. 5

SLPM-P-CHM
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()  F-8 wFa 3 § et & faure St (A ) T A Feaa € 7 370 I Hi qfE
Hifsre |

(i) [Co(Hg0)gl?* AT [Co(Ho0)gl%*
(i)  [Co(NHgz)gl3* a1 [Rh(NH3)gl3*

(iii) [Co(Hg0)gl3* AT [Co(NH3)gl3+
Which complex ion has higher value of crystal field splitting energy (A) ?

Justify your answer. 10
(i)  [Co(Hy0)g13* or [Co(Hy0)g]%+
(i)  [Co(NHg)gl3* or [Rh(NHg)gl3*

(iii)  [Co(Hg0)gl3* or [Co(NHg)gl3+

(g) Tmafaftaa sfufsmman & qu i :

@ SN, 25,

(i) XeFg 295 ,
(i) BoHg — 03
-120°C

(iv) 8KrFg + 2Au ——
(v) X90F4 ;g XBO3 —

Complete the following reactions : 10
@) SN, 2
(i) XeFg 195
(i) BoHg — 8
-120°C

(iv) 8KrFg+ 2Au ——

(v) XeOF4 +XeO3 ——

SLPM-P-CHM e 4



(h) d-sci% & dl § GaehiT S0 30 8 % [0 J&Iad: sAagHl i Jashor Tfd
ANTEH <t @ SAfeh f-aciTeh % deall § a8 AT 76l & | 9 i g it |

The magnetic moment of d-block elements arises mainly from the
contribution of spin motion of the electrons but in case of f-block

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

Q6. (a) TA=faftad 3oy == q a1 e it Suftafa 7 g8 o1 T (Fereraer) Saer
Zufan & | WA 9 'H NMR ®agd i eriar & #if |

Iii(x)

\ /
/ \\ 4 \HAf

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 'H NMR spectrum. 10
EII(x)

C ’
HB\C,J-%C/HB
HA/ L \HA’

\ 4
A

/ N\

Cl  PPhg

SLPM-P-CHM &



Q7.

(b)

(c)

(a)

(b)

freafefaa yerer-tamafie sfufwan w fomm Hifse

Hy (g) + Brg () —“—> 2HBr (g)
3o rfufsean &t Srnfafyr €S | feor-srawen af=eeT &1 [Br] 3t [H] W @]
F, Teiia Hifse i HBr (g) % 594 i <t syamifva fafemor i digar (1) &
it & |y uftafda gt @ | 3@ stfufea &t Fared afoa F:1 8 2 I8 9 391 A
82
Consider the following photochemical reaction :

H (g) + Bra (g) —-—> 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

HE9IF AT H Ieohd Fd g, AL ARG FHAd a6 H1 el
=g HifS | wefia Fifse B e weardt o 9 3 A= @ A 35 9
T 3G BT E |

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

TS (0) F BT & T IShAT deq W T (39) 3 R’ ({iei=w)
TEYU § AT TTE HIfT |

Distinguish the “T" (tense) and ‘R’ (relax) conformations of Hemoglobin on
reversible binding of oxygen (O9). 15

AT Y TR WIEH W F Y a1 R 2 WIgeh W S Hi it
Fr = hifs |

What is the basic difference between Cytochrome ‘b’ and Cytochrome ‘¢’ ?

Explain the role of Cytochrome ‘¢’ oxidase. 5

SLPM-P-CHM & £33



() Trafafad der & dwa fifaw garawat it 91y 3w 376 gaor guiedar H e

i |

Draw the possible stereoisomers of the following complex and explain

NO,

N

(en)200 Co(en),

NH,

their optical activity.

pr 4+
/ NO,
(en)zco Co(en),
NH,
d) () T st w famm fifso
&4 Py P

(i1)

SLPM-P-CHM

W'l A T AR FET ‘@’ mol dm= ® 3T B & b’ mol dm= ® |
‘" 9T % 91, A % x mol dm™3 3% B F x mol dm=3 31qd ¥ fifsran
FTd & 3T x mol dm™3 134T, P STd & |

a > b T T, et i g s B fidv A #1 3 e

_ 1 b(a—X) 9
ky= = in [a(b_x)} BT | ko T 3TS T 21T

(9T YU 1 7 ifS)

T AR 3ie 2 e o seffrnsdt 3 3 ferten A g A | 7
ifeTe {36 |iEor & mol dm— 37 9 &I ve § = S Smar 2 |
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(i)

(i1)

Consider a second-order reaction :

A+B—P

where the initial concentration of A is ‘a’ mol dm™3 and that of B

is b’ mol dm=3 . After time ‘¢, x mol dm™ of A and x mol dm™3 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 b(a—x)
by ko = I
L n[a(b—x)}

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

(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— and time in seconds.

(e) Trafufaa sfufrr #i g A sit soht Grnfafy 1 pi-smieT fagia
HETAT & ST HIT |

Complete the following reaction and explain the mechanism with the

Cl

Cl — Pt — CqH,

L Cl

+ NH; ——>

help of pi-bonding theory.

SLPM-P-CHM
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Cl

Cl — Pt — CoH,

Cl

+ NHy ——>

=5
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Q8.

(a)

(b)

(c)

(d)

SoNg, 4Ny, 811Ny, S;Ng 3R I,Clg i HTaT Y 7413T |

Draw the structures of S,N,, S4Ng, S11Ng, S;Ng and I,Cl,. 10

ferferspig 1 & 2 37 Fo I 1 Ieor@ AT | FFARRICTSERIERA H 31T
@ faftfa T 2 el W= T91ST | A B (CHy), SiClF1 (CHy), SiCl, ¥ #19r
foretTeRt STe-31aeret fopam ST it r g & 2

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

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

GAISeRdT aftadd #i fafy & demse fisor § @ fras dedmrse smart & e fu
STHHd & 2 379 I A e A |

How many lanthanides can be easily separated from the lanthanide

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

ﬁ%ﬁﬁmmwﬁfmﬁmmﬁﬁnwusw@mﬁ
FehIT ATT T BM # gt Hife |

(i) Pr3*+(g=4/5)
(i) Tb3*(g=3/2)

Write electronic configuration (outer) of the following lanthanide ions and

calculate the magnetic moment in BM from L-S coupling. 10
(i) Pr3*(g=4/5)

(i) Tb3*(g=3/2)

SLPM-P-CHM 18



(e) Frtferfiad wramafie it 9 g e it 3 srfufsrnstt % dar =1 Fefia
Fifsre | a7 I i gfe i |

(1) 2[CO(CN)5]3_ + Mel —

(i) [Ru(CO)g(PPhy)yl + Mel ——>

Complete the following chemical reactions and indicate the category of

these reactions. Justify your answer. 10
(i) 2[Co(CN)s]3~ + Mel ——>

(ii) [Ru(CO)g(PPhg)yl + Mel ——
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