Civil Services (Main)

Examination- 2025 SLPM-P-CHM
I fasm/ CHEMISTRY
T94-9x% I/ Paper 1
feffa aug : &= =52 AferHad 37 : 250
Time Allowed : Three Hours Maximum Marks : 250
Y- At favi sraw

FUAT IV & I 37 @ Y (HEteriad Sede 73V i SATYEE 9iey

394 T8 ¥ 2 it 31 @t & fawrfora & ao fawdt il st 31 4 20 gu d |

qiaef 1 F uTe T F IR |

Y W&l 1 3R 5 37 @ 791 a6 5o A € Ted%F TV G FH-6-%H Tah T A 1ah-e] a4 Je1 % I 2eig |
NI ST/ % 1o7g 327 379 309 9 fag 10 8 |

Sl % IR 351 J1erhd A1e7m § for@ S <1fee, foraen 3eoia 3719e JavT U4 7 11 71311 @ 31K 39 T1e9m 1 T8 o1
Y¥-HE-3 (¥4 H1.T,) YRA%1 % q@ Y8 W A8 T R 341 51 <1feq | Wiferga #rezm & Sifafcer 374 T qeam §
for@ T¢I W FIE 35 7l el |

STEl HATEvIF &, (Haw% STRG] F1 J79 %1 I 34 & 1o7¢ ¢ 70 T H &t a2 |

el @ SfccTiad 7 &1, Hahd a9 Iearacd] Saicrd AT T A ITH 8 |

Al AT &, I 39 Hiwe! H1 97 HHorg, a2 I7H (138 FIorg |

571 % STl 1 O] SFHIFAR %1 ST | Afa F1eT 71 8, 7 59 F IR F1 A1 F S 91 98 IR A A a |
Yv-HE-I YRae] (#.H1.Q.,) 4 @It BIg1 §371 98 71 36 39 F1 T8 €9 € F121 STH1 <01e¢ |

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 10-18 J

¢ =2998 x 108 ms~!

kg =1-38 x 10723 JK-1

e=1602x 10719 C

m, = 9-109 x 10731 kg

F = 96485 C mol-!

R = 8314 JK~1 mol!

h =6-626 x 10734 Js

n=3-142

1 amu = 1-66 x 10727 kg

lcal=4-184J

1J =1kgm?2gs2

1A=10%cm=10"19m =0-1 nm = 100 pm
1 atm = 760 torr = 1-01325 x 10° Pa

1 bar = 1 x 10° Pa = 0-9869 atm
1eV=1602x10719J

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

4 12 c2 = 3-55 x 1022 ¢m?2 g2

h2
— =6-025 x 10738 Jm—2
8mg

h, = 1-986 x 10726 Jm
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Q1.

(a)

(b)

(c)

(d)

Wus A
SECTION A

ﬂE@mW{[# 1s SAREA A r = ag I r = IOaOQTqTQSIﬁﬁSITﬁ?ﬁIT%
ST T TR HITSTT, SFel ‘o A1 8 gl 37N a) = Teeht s e Hi Hsar g |

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

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

and ag = radius of the first Bohr orbit.

AT ATEIT | 1T S 91t awal o |ifeay Fese fred # 298 K WaH &
fore aH-grer =k 1 Fmior Hifsr | wftafoa weRdit & T 1 3o Hife | giea
FIfSu for 390 o F9-8 Ty Fe01 T VG Tad & 3 BT ThT Hsil BT Icdsid
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.

St ST Tt deil i faga STershar agd 9 8 | A awl i A AT ST
feregd =TereRdt # 9fg 8 F ahd § ? A Higd AT HINT |
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.

a1 A1 i 3 SR &% 1.50 m? 8, % i H g 10 om Tl TS B | I
32 (50°C) & 3 e (— 10°C) Toh =TS o FRT AT 3 70T 3hY G FT & 2 FAT
BT <l TUHAT R ? (W TSI 2 3ffel & offr il T I & sl 15 ©)

feam T & - T T S ST i = 24 x 1072 Js I m1 K1

Two sheets of copper of area 1.50 m?2 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 10~2 Js~1 m~1 K-1
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(h)

29 390 ¥ g 3ifddwa = 8 91d ® ? Ffead (Kelvin) THSH0T T IWRINT ik

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

Freaffiaa Svpeit F1 % fag S T % R W S 9 § oo
FIRT | 3799 I 1 e fag Fifse |

NH,, NF; 3 H,0
Arrange the following molecules in the ascending order of their dipole
moment values. Justify your answer.

NHj, NF5 and HyO

0-500 g SIs1s 3 (Benzoic acid) 3t TS o STefiA SIS 797 | 36 Q84 |
AT H 1.236 K T 5¢d g3 | IEt Feirifd T et &1 0-300 g A i ST &
fore Tonfia fomam T 37 3@ Ror @19 & 1-128 K ol 91@d g | SSiigeh 37T o <&

Fr T, A, U298 = — 3227 kJ mol~1 & | I i T&F FHTFTR 2

0-500 g of benzoic acid was burnt under oxygen. The combustion
produced a temperature rise of 1236 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 = _3227kJ mol-l. What is the heat of combustion of
naphthalene ?

300 K W U &% fest  vap et 701 & o € wF an 3 A (@ | 9 )
7 3T T firgor 8 | 39 919 W fgsa & 32T #T 31« 1.00 atm ® | 99 f&ss &l 150 K
e ST f3haT ST 2, a1 0-37 atm | T 1 WIS 41 €; Y6 U, 8 R
T ST 3T THrSIoT 2 U I T AT HIIT |
feammar & : 150 K WU (CyHg) HT a9 31« = 0-10 atm

1 it whifaes @19 = 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 Kis 0-10 atm

Critical temperature of neon = 44 K
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Q2.

G

(a)

(b)

U o] Foeeht T 9% 49-8 cm? 2, Iqeh YL U WAfUa foham ST & 37 E=of
FT e 19-3 g/em? B | U fqerg, o waof i sifedtewtor staerm +3 2, Sad
3-25 A ol U T shl Tgd forat 17T | € 18 aeq W Taol Al U WHA T, fSraeht
RS 1 x 1073 cm 2, 187 % & fofu strawaes gu i moFm hifSe |

(feam T 2 - Tt st 3NV 559m = 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 10~ c¢m thick, on the object.

(Given : Molecular mass of gold = 196-97 g/mol)

U |IT AR &l AGUEY a7 (intake temperature) 400°C 3R e a9
(exhaust temperature) 150°C T =Tferd foram Stmar @ | o e @ o & fawr
), TETEA Jfehaw fohaHT AT § el o TRt & 2 fobd Reafoat § stfersman &t wrea
FLHFA 2

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 ?

uh-faeter fesar, fomeht e ‘a’ 8, § ueh 01 & Afaca A wilsrar i n = 1, 2 3%
3 g F fw, 0 < x < % &7 7 1 FIfT |

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.

ety Regfet & 298 K W iTedISH T 9T 3703 fava +1.23 V 2 | e
frfaat & O, (g) & IR-IAFEH o AT YT o [oTC T q=3H fayg = e 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 ?.
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Q3.

(d)

(a)

(b)

Zn2* 3R SZ- AT i Hreamd sFaHEr 074 A 3R 1.84 A €1 ZnS % fpea
eI (crystal lattice) & 3TRAT & T iR gl it =g &t fyif Hifem |
ZnS % CCP (o1 ffore Hepet) =T a1 |

The radii of Zn2* and S? jons 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 % T& T #, T 10,000 Tl § 8 T T, S @14d: Na* § Sreariird
BT 2, 38k T T Ca?+ JeATC @ | 7F T T CI™ 1o avft Tt ot quia:
STETTYA &, A T i Ersforarigt . 2t

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 ?

afe a9 25°C 3R T 1.00 x 106 atm B, @ 1.00 cm? FH FdE ATl Fd4 W
FATRHISI o Tfer Vehg HoZT Sl TEAT T TN HIT |
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 fifsT fF 25°C 31T 1 atm 2@ W O & A=A (bulk) & ¥ U 01 IHT &
THGHT STHR % forgeh 30 & & foIw 100 J HR Aufaa |

() T A T 6 I qHE aEed ¥ W&ad ®, forgeht st A s afeher
IS |

(i) U forege o AT o 0TS Sl HEAT 1 Uiteher HifoT |

T ® : w1 g 1 = 0072 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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(d)

et 24 & foru frmfafiad siiere fag o & -

T eI = — 138°C

HHT FYF = 0°C

hifdeh a7 = 152°C

it aTdl = 38 atm

e it for Frep fofg o & wr= eriss & ofigr A9 @ 3R B foig W AT 7
3x 100 torr 2 |

(i) S T T Q15T |

(i) 1 atm 3R 140°C WA Hl 40 atm T GUITSd fohaT T & | 77 39 Fobamm
o SO foret oft Wy 3 srareed Suftyd Bt § 2

(iii) 1 atm 3R 200°C T Hl 40 atm T GUITd T SITaT & | 77 39 ok
% SR foRet ff T aY STacemd Jufterd et & 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.

(i1)) 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 ?

TS 3T HAU SHHT a9 40°C 2, 390 U fesd § 0°C W 100 g o @it T8
2 | 5ot Ao fesel o et dafd 2 & o faerdt 2 | 78w gu % fos & et ot
ST 1 TIHGT G4 & 2T 8, fesa & foramm ster gufaa 2 sia ot o6 foeer
ST HI IWHT ATTHH 40°C T Tgd ST 2
fear 8 - b i Gres ST = 334 Jg!

STeT T aTSIH H™T = 2260 Jg!

STeT 3l ST 97T = 4184 J kg1 K1

SLPM-P-CHM F
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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 ? 10
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

=T HIfT 3 s aremT & gfmeaEy SR 2 qmd: sthe arvgul =i
AT

Explain why crystalline solids are generally more defective as a result of
increasing temperature. 5

NO 31 & 37 F&F (MO) TR sHEE | NO i SAIeHsh Areiey foris
it 626 kJ mol~! & Sk NO* &t 1047 kJ mol~! & — a1 =amear w&qd
AT | NO T stfufsramsfier qereh i e i Tz F Jehdl & — Fa15y 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 ? 20
U T e §, T soiaeie W e Afies & JATeiantor % foe feeor dimia

ST T Rt shifSTT |

w fifsre s i § o ol aftafera & o o= foem § faawr wa
(diffusion layer) i T1eTE 0-05 cm &t TR

fearma e

(i)  wretes Aire i FiEdT, Cafyg = 1072 mole litre™!

(ii)  Frefies e T faw 107 Dagrdifyss = 2 x 1075 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 :
(i)  Concentration of organic compound, Coyrganic = 102 mole litre™1
(ii)  Diffusion coefficient of organic compound,

Drganic = 2 x 107% cm? sec™! 10

SLPM-P-CHM &



(d)

HicTIH AT3¢E, S Uk Yo [Igd-3T9ue 8, I0eh SHHICK STel1d foer o =retehdr
T, 25°C W6 = 262 mS em~! 7191 71 2 | i g 1q Siehet & fargga-sraerey,
St fof Ca2* TR 2, IHeAT TTH-3TU[ ATerahal a1 fea § Iufterd & Yo & Tt
& AT T Tieher HIfT |

25°C W AT Tt i 3Ta a1 0 UTH-3TU Teiehdl (- TeIRad @ :

) A2 (mS m2 mol-1)
Ca2+ 119

(i) 1% (mS m2 mol1)
NO; 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 cm™! 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 :
(1) A2 (mS m?2 mol~1)
Ca2* 119
(ii) A° (mS m?2 mol-1)
NO4 7-14

AT AT &9 31, P = 2 atm W A TG 1 T7: TROMING 0 & | T et &
T A G &1 a1 ATe 7o 91a i

() HCl(g
(i) NyO(g)

SLPM-P-CHM 9
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ek AT & STfiremeht 3t Icurel Y smifiash TR 3 ST o aitermt
ST HITT |

feam a2 : wwa o A T e, 25°C W

i)  AGyg=—95-3 kJ mol™!

(i)  AGY=+ 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) NyO(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-TkJ mol—1

SLPM-P-CIHM 10



Q5.

(a)

(b)

w s B
SECTION B

W(CHQ@TWW(SQ%W?@WWW%:
CH, (g) + 2S5 (g) —— CS, () + 2H,S (g)

=q HAffRaT %7 823 K W 3T Rt 1-1 x 1073 m3 mol~1 S ? 37K 898 K W AT

o 6.4 x 10-3 m3 mol~1 S & | 38 Rifsrar i wfskr st w1 afteher ST |

fermr®: R = 8:3145 J K1 mol™1]

The gas-phase reaction between methane (CH,) and diatomic sulphur
(Sy) is given by the following reaction :

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 6-4 x 10~3 m3 mol~! S. Calculate the

activation energy for this reaction.

[Given : R = 83145 J K~! mol™!]

1 g IR 100 cc I {57eh oA T 1 co Wier$ % det 7 60% e sebrr G fopa |

G) 3 A § afk 2 g ufd 100 ce & faemm & ar werw &1 fopaan fawra
Y 2T 2

(i) ST e & 90% YT HT HaTS0 HEH & oI et Ht Aters fohat
B 9TfeT 2

A dye solution containing 1 g per 100 cc transmitted 60% of the blue
light in a cell 1 cm thick.

(1) What percentage of light would be absorbed by a solution

containing 2 g per 100 cc in the same cell ?

(iil) What should be the cell thickness so that 90% of the light is
absorbed by the original solution ?

SLPM-P-CHM b i 4



(d)

(e)

0°C A1 3T 1 atm T W IRHIT ¥ T T T T T T ¥ 7¢I (N,)
T HT “155-5 cm? gm™! AREHIT % A H AR 2 | TR F T
&A% fT T 1 Iieher HIT | Ny 317 ED HIIEI-HIC (cross-section) hl

&AHA 0-160 (nm)2 2 |
[ﬁ'ﬂTW%:

N, = 6-022 x 1023 mol!

T T TTH-3TU[ 3T (0°C 31N 1 atm 319 T), V,, = 22:414 dm3 mol]

At 0°C and 1 atm pressure, the volume of nitrogen (N ) 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), V,, = 22-414 dm3 mol1]
AT foera § S Merse % Aued & Fmfifaa siwet @ yefifa fifve s
FffsRaT e I 1 2 |
a7 (fie) 10 15 20 25 oo

Ny, T 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
ISR WIEH i 38 AT Y ST i [4Fe — 48] & 3K AR (@)
FHred SrardiehTor G Jrd Hifsr |
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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’ 3PM 1A5 ACADEMY

() -8 EEHe A 7 fopreeet & faured S (A ) 1 A S=at @ 2 3704 ST qfE
Hifse |

(i)  [Co(Hg0)gl3* AT [Co(Ho0)gl2+
(i)  [Co(NHg)gl3* T [Rh(NHjz)gl3*

(iii)  [Co(Hg0)g]3* AT [Co(NH3)gl3+
Which complex ion has higher value of crystal field splitting energy (A,) ?

Justify your answer. 10
i)  [Co(Hg0)gl3* or [Co(Hy0)gl2*
(ii)  [Co(NHg)gl3* or [Rh(NHg)gl3*

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

(g) Trmfafaa stfwfsrarst sl qu it :

(1) S4N4 —%

(i) XeFg — 45 ,

(iv) 8KrFy + 2Au ——

(v) XeOF4 + XeO3 ——

Complete the following reactions : 10
@) SNy 25
(i) XeFg —295

(iv) 8KrFg + 2Au ——

(v) XeOFy4 + XeO3 ——

SLPM-P-CHM b &



(h) d-=ciie & dl § Gaehid Y I B % I q&Ia: soiagHi i S=shor fd
AR It & AR £-50ATeh o awal B A€ W1 el & | e ol g i |

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.

Q6. (a) FrfcRad 1oy 3== a1q ar awe it STRufa § ge AT Feraie (FeTaeel) SAaer
FETTT & | I 9 TH NMR waga 3 Serar § HifT |

II{(x)

C s
HB\CI/—‘\C/HB
// \HA’

2z
HA \\\ ,/

Pd

Cl  PPhy

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.

II{(X)

/ \\\ /, \HA,

SLPM-P-CHM ¥
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Q7.

PM 1AS ACADEMY

HAPING BRILLIANCE

(b)

(c)

(a)

(b)

frafafad yemr-tamfaes st w fiar fifs -

Hy (g) + Brg () —~—> 2HBr (g)
3@ wrfufsram <t fornfafer difg | feer-staee wf=teeT &t [Br] 3 [H] W =1
Foh, Tefifa FINT % HBr (g) & o9 i 5T sraeniya fafsor it digmar (1,) &
Fitae % |y uftafda et € | 39 stffea i e afea 7 2 2 798 7 3T w9
w8 ?
Consider the following photochemical reaction :

H, (g) + Bry (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

ATEYIF WIS H Iecid Fd §Y, AT AT FHardt o6 H1 Gt
g FHITWT | FafRia HifS 3 e wwardt a3 F0 3 AT @ dfed 39 3
W HAFA BT |

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 (0g) & EETAlSH & | IHAIT dgq T T (39) 3 R’ (Tiaw)
&Y § 3T TS HIfST |
Distinguish the “T" (tense) and ‘R’ (relax) conformations of Hemoglobin on

reversible binding of oxygen (Og). 15
qTEeHm ot 3T WIS HY H Yo TR 1R 2 WiEeishid WP sHiates i e
I T HIT |

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

Explain the role of Cytochrome ‘c’ oxidase. 5

SLPM-P-CHM - -



FIf |

—

(en)zco

4+

Draw the possible stereoisomers of the following complex and explain

their optical activity.

=

d ®

(en)zCo

NO,

N\

C

AN
g

/

A+B—P

o(en),

fedia =ife stffrm w fomm fifs

10

4+

&l A T AR Fig ‘a’ mol dm= & 3T B FT ‘D’ mol dm=3 = |
‘ g9T & 91€, A % x mol dm=3 3T B & x mol dm=3 31m9q ¥ Affsmam

Fd & 3T x mol dm‘3$[3?TI'G',PEHI%%I

a > b A g, Yefia i for sa stfufsran i fadia ife 1 am R

kg

1 b(a—x)

=(a

-b)t

zn[

a(b—x)

(9T GFvs T qH i)

}@TITI ko 31 3T AT &I 2

i) Y A site 2 e A siffrrsit 5 3 et o v 0 ARG | 7
ifSre fo |igor 5 mol dm—3 31T g8 i YHve § Fad fRarSirar 2 |
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(e)

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 t’, x mol dm™3 of A and x mol dm=3of B
react to form x mol dm=3 of the product, P.

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

1 b(a—x)
In
(a-b)t {a(b—x)}

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

given by kg =

(Consider time in seconds)

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

5 i : .
2 order reactions. Assume that concentrations are expressed in

mol dm™ and time in seconds.
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Complete the following reaction and explain the mechanism with the

Cl

Cl

+ NHy —

help of pi-bonding theory.
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(b)

(c)

(d)

SoNg, 84Ny, S11Ny, S5Ng 31 I,Cl, Ft GTEATS I SH15T |

Draw the structures of S9Ny, S4Ny, S11No, SsNg and I5Cls. 10

fferi=e 1 & 2 3799 o ST 1 Ieoi@ HIT | FFaRRIERRIRA #I 39
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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
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How many lanthanides can be easily separated from the lanthanide

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

et d=Tee st 1 semgite famm @) fafa it L-s e &
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(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) Th3*(g=3/2)
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(i) 2[Co(CN)513~ + Mel ——

(i) [Ru(CO)3(PPhg)y] + Mel ——

Complete the following chemical reactions and indicate the category of

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

(i) [Ru(CO)5(PPhy)y] + Mel ——>
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