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BACHELOR OF SCIENCE
(GENERAL) (BSCG)
Term-End Examination

June, 2025

BCHCT-137 : COORDINATION
CHEMISTRY, STATES OF MATTER AND

CHEMICAL KINETICS

Time : 2 Hours Maximum Marks : 50

Note : Attempt any five questions from Part A
and any five questions from Part B on
separate answer sheets. All questions

carry equal marks.
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1. (a)
(b)
2. (a)
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Part—A (Marks : 25)

(Coordination Chemistry)

An aqueous solution of which of these is
coloured and why : Copper (II) sulphate,

Zinc (IT) sulphate ? 2

Why is the separation of lanthanoids

difficult ? Which method is used ? 2%

Among the two species [CoF,]> and

[Co(NH,),]** wich will be inner orbital

which will be inner orbital and which
will be outer orbital ? What will be the

magnetic behaviour ? 3
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(b) Which of the two ions Fe(II) or Cr(II)

would be easily oxidised ? 2
Fe’ +e- =Fe* +0.77V

(Standard reduction potential (E°)
Cr* +e =Cr*" -0.41V

(Standard reduction potential (E°)

3. (a) Write the formula for the following
complexes :
Dichloridobis (1, 2-diaminoethane)

Cobalt (III) ion.
Draw its geometrical and optical

isomers. 3

(b) Write the IUPAC names for the

following : 2
(1) Hg[Co(NCS)4]

(1) [Pt(NHs)4(Br)(CD]SO4
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4. (a)
(b)
5. (a)
(b)
6. (a)
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Explain why octahedral complexes of

Copper (II) show tetragonal distortion. 3
Write the formula of the following : 2

(1) Potassium hexacyanidonitrosyl

ferrate (II)

(1) Pentaammine—aquacobalt (11II)

chloride

Give the name and symbol for the
elements having the valence

configuration 4s2 3d5; 4s! 3d10; 5s2 4d10.

3
Write the valence electronic
configuration of Fe2+ and Zn2*, 2
Calculate the Crystal-Field

Stabilization Energy (CFSE) and spin-

only magnetic moment of [Fe(OHz)s]2*. 3
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(b) Mention the isomerism depicted in the

following pairs : 2

3 37272 2
) \02/

and

_NH,
{cKNHB)Sco\ /‘CO(NH3)3CI}CIZ

0O,
) CHZ—NHZ\A /NHQ— CH,
1) | /Pt |
AN
CO— O 0O — CO
CH,—NH, /O — CO
and | Pt |

x
co— 0~ NH,—CH,

7. (a) What are the tfwo series of inner
transition elements ? Where are they

placed in the periodic table ? 3

(b) Draw the splitting diagram of orbitals

of a metal in tetrahedral field. 2
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Part—B (Marks : 25)

(States of Matter and Chemical Kinetics)

8. (a)

(b)

(©

(b)

10. (a)
(b)

Can -273.15°C  temperature be
achieved ? 1

An ideal gas occupying 152 dm? at 15°C
and 0.98 atm. pressure is placed in an
evacuated vessel of volume 456 dms3. To
what degree Celsius the vessel be

heated so that its pressure be 0.98 atm. ?

2
Derive ideal gas equation, using gas
laws. 2

Give the postulates of kinetic molecular
theory of gases. 3

What is the effect of temperature on the
viscosity of gases ? 2
What is total attractive interaction ? 3

Define surface tension and give its unit.
What is the effect of adding surfactant

on surface tension ? 2
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11. What are stoichiometric defects ? Give the
classification of stoichiometric defect and

explain them. 5
12. Consider the reaction :
A—F p
The change in the concentration of A with

time 1s shown in the following plot :

N

[A]

Cd

r —>
(a) Predict the order of the reaction. 2

(b) Derive the expression for the time

required for the completion of the

reaction. 3

13. (a) For the given reaction :
A+B->C
Rate 1Increases four times if
concentration of A 1s kept constant

while concentration of B is doubled.

Rate increases 32 times if A is doubled
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(b)

14. (a)

(b)
(©

[8] BCHCT-137

and B i1s also doubled. Find out the

order of the reaction. 4

What is the unit of rate constant (k) for

first order reaction ? 1
What are dipole-dipole interaction ?
Give example. 2

What is radius ratio ? 1

How many crystal system and Bravais

lattice are there in solids ? 2
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BCHCT-137
ferT TTaen (|mT)
(Sft.T9-Ht.S5H.)
i Ul
S, 2025

o T L ET-187 : SuTEEarS THTE, g7 St
JERTT 3T TR SerTieeht

gHg ;2 qU2 SIfeFaH 37%F : 50

T 9T ‘%’ R ‘@’ Ml 9 gie-uia 99 & S

ST~ 37T IR-GRawrsd 8 i | g4t 791 &

3% GEA &1

WT—h (37h : 25)

(STEEHATSA THTIA)

1. (&) BR (II) Fche a1 5o (1) Fehe & el
foera § § - T § SR T ? 2%
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(@) TIEEl T YUFHIO FA hicT w1 § 2
HA-91 fofy 51 ST S g ? 2%

2. (%) [CoF,] @R [Co(NH,),]*" G&al & o= |

T HE-9 ARk hafh AR HE-91 d=

FHeTH TAN ? T JrIhid SATER o1 Bl ? 3

(@) Fe(Il) a1 Cr(Il) 3= H § M- 34T 9
Sl B ? 2
Fe’ +e” =Fe®* +0.77V

(A 39=aA favd Ee)

Cr’+e =Cr* -0.41V

(qmeh 3799 fawa Eo)
3. (@) Frfafea See & 9 T
SRFANGIoT (1, 2-SEUHATEIH) e

(I1T) 3T |
TH! AT o Ghivrer wHEgadr At
RIS | 3
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(@) frafafed & fau IUPAC M Sifs . 2

(1) Hg[Co(NCS)4]
1) [Pt(NHs)4(Br)(C1)]SO4

4. (%) BIR (II) & ATHART Ghal i gaHANE
foeqo fem@m €, Tmemsu | 3
(@) freAfafed & g1 ST 2

() e TFEEAEE MR ae hig(ID)

(i) YeHH-vEErREee (I11) FARES

5. (%) 4s’ 3d5; 4s1 3d10; 5s2 4d10 TR fa=mg
FH-G Tl & B § 2 6 A IR Tdw

IS 3
(@) Fe2+ o Zn2* & HAIShdl Soierien foramy
fafe | 2

6. () [Fe(OHz)e2* 1 fohea-&F faured e
(CFSE) 3R Y=hUI-"E Feehid S0

qiieheTd ShifoTl | 3
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(@) frefafed 3 § SiE-d gaeEed gt § 2
2

. /NHQx
M | (NH,),Co_ __Co(NH,),CL, Clz

0,
3R
NH
oy
CI(NH,),C Co(NH,),Cl |Cl
|: ( 3)3 KO/ O( 3)3 :| 2

2

CH—NH, NH— CH,
.. N4
@) | Pt\ |
co— 0~ 0 —CO
CH,—NH, =~ _0 —(0
AR | Pt\ I
cO—0- ~NH,— CH,

7. (%) ST-HhAY deai i ar ATt o= el & 2

e RO W 3 ohel W S © 2 3

(@) agehasia & H fhel o1g & wahl &
foures emw fafa sifsw) 2
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aRT— (3T : 25)
(E i AERYTT 3T TR AerTideht)

8. () M — 273.15°C AIHM i e TR ST Hahd

g2 1

(@) TH AR 19 S 15°C q91 0.98 atm. @ R
152 dm? 3T SRt €, 1 456 dm?3 ST

aret fraffad o # e T 1 a6 fea

feult Sfceaa T ™A foran T R 19 1 3@

0.98 atm. & ? 2

(1) 9 o 1 ST RS T wHie
T TS | 2

9. () TG = APINa foga &l A TAIROMST I
TS| 3

(@) G & I TR A9HE & P GWE B § 2 2
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10. () HA 3TFHUF AR FNE ? 3

(W) Y8 qa i IR Hifee 3R AT THhTE

AWy

ST | ggafRaehies S 9 g8 a6 9 I

T BT g ? 2

11. WiEfeae W #=1 § ? wiefhaamd Iu @
TRTOT T R IRt AT HIFST | 5

o o (aW el

12. T=AfafEd Afafean ) fa=R sifs

ALP

AT & |U A ki Higdl # 9iady &l f=fated
e H fean T ®

[A]

t —>

(%) Afyfsran =t ife 1 gaigam ame | 2
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(@) Affsran & i 81 | & a1t 999 & fog

ZSTeh Fed hifaT | 3

A+B->C

% faw A &t Wigar =1 o) @d e B &

HiGdl Sl SRIAT A W ATITRAT T T =R A

B S ¥ a9 A 9 B S T Wigdl Sl QR

F T AR & R 32 A F S S

Srfufsran i whife J@ SIS 4

(@) gom wife Afuferar & fau 2 e (k) &

TSIk R B & 2 1

D-3305/BCHCT-137 P.T.O.



[16] BCHCT-137

14. (%) fgya-feya s=mafead #n § 2 Seew

W | 2

(@) f=n sTua = ? 1

(77) 3l # TR fortea 9 IR oA STtk B © 2

X X X XX
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