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

December, 2023

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.

Part—A (Marks : 25)

1. Attempt any two parts : 2.5%x2=5
(a) Why are zinc and cadmium soft ?

(b) Which of these is coloured and why

[Se(H,0), | or [Ti(H,0), | 2

P.T.O.
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(¢c)0 Why are the second ionisation enthalpies
of chromium and copper higher than

expected ?

Discuss the ways in which the actinoids

resemble their lanthanoid congeners. 5

Or

What is lanthanoid contraction ? Give an

1mportant consequence of this.

(a) Determine the coordination number and

oxidation state of the central metal in
@) [Fe(CN)ef’_ and (ii) [Pt(NH3)2 012]. 3

(b) Write the IUPAC names of any two of the

following : 2
(@ [Cr(NHy), | Cr(SCN),]
(i) Ke[Ni(CN), ]

(iti) | Co(NHj), [Bry



4.

(a)

(b)

(a)

(b)
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Label the following ligands as
monodentate, bidentate, ambidentate or
polydentate (any three) : 3
(1) Trimethyl phosphene-PMes
(i1) 1, 2-diaminoethane-en
(111) Nitrite-NOj
(iv) EDTA
Write the formulae of the following : 2
(1) Potassium trioxalatoferrate (III)
(1) p-dihydroxidobis {tetraamine cobalt

(III)} nitrate

Mention the isomerism depicted in the
following pairs : 1x2=2
(1) [Pt (NH3)4 Clz] Br2 and

[Pt (NHs)4 Bro] Clo
(11)) [Co (NHs)e] [Cr (CN)g] and

[Cr (NH3)e] [Co (CN)¢]
Using VBT, predict the hybridization,
geometry and number of unpaired

electrons in [Cr (NH3)s]3*. 3

P.T.O.



6.

9.
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(a) What would be the CFSE for an octahedral
complex of a d7 ion in weak field and

strong field ? 4

(b) Mention one important compound in

bioinorganic chemistry containing iron. 1

For the low spin complex [Fe (en)s] Cls, find: 5
(1) the oxidation number of iron
(i1) the geometry of the complex
(111) whether it is diamagnetic or paramagnetic

(1v) the number of unpaired electrons in the

complex
Part—B (Marks : 25)
(a) Write down van der Waals equation and

explain volume correction and pressure

correction terms briefly. 2

(b) State law of corresponding states and write

its equation. 3

(a) Define an ideal gas. Derive the expression

for ideal gas equation. 3



(b)

10. (a)

(b)

11. (a)

(b)

12. (a)

(b)

[5] BCHCT-137

What do you understand by mean free
path ? Derive its mathematical formula

and explain all the terms. 2

Explain three characteristic properties of

liquids and discuss their importance. 3

Discuss the effect of temperature on

viscosity of liquids and draw the nature of

plot between log n and % 2

Explain the characteristics of ionic solids
and suggest any two examples for the

same. 3

What are crystal systems ? Give the
relationship between their axes and angle

for a cubic system. 2

Draw the structures of unit cells of CsCl,

NaCl and ZnS. 3

Write briefly about liquid crystals. Also
give structure of an organic compound that

is liquid crystal. 2

P.T.O.
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13. (a) What do you understand by zeroth order of
reaction ? Explain with a suitable example.
Draw the nature of plot of integrated rate

law for zero order reaction. 3

(b) First order rate constant for the

decomposition :

2N,05 — 4NO, + O,

at 340 K is 5.20 x 103 s7!. Calculate the
time required to reduce concentration of

N20Os5 to its half. 2

14. Explain activated complex theory with the help
of graphical representation of change in
potential energy. Discuss about energy

requirement for the reaction. 5



[7] BCHCT-137

BCHCT-137

fagm e (W)
(sft. TE-Ht, Sit)
qAld uet
fewae, 2023
o, ©, we, 9 A.-137 : SUHEHASH THIE,
g ht AT 3T TR SenTiaent

g ;2 yu2 SImad 3Th : 50
HAT : 9 ‘' SR ‘@’ A 4 uie-uier 59 &
I ICTT-3eTT SR-Yfeaenrsnt o g gt

ol & 3 GHA Bl
qMT—2h (3T : 25)
1. o=l S ami & S ST . 2.5%2=5

(%) & 3K seftem = =i gd & ?

(@) [SC(HZO)G]3+ 1 [Ti(H20)6J3+ _Oﬁ:[—w
iF ® 3R i 2

(1) wIfEEE 3R *I &1 fgda s Toed
JTufard 9@ Saeg &l B © 2

P.T.O.
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2. 3 Al W == sifee, {5 tfeedze o
T AUFTgEl § GHEAT g9 5
e
derlee W= o1 BT © 7 IO Th HEAYoi
giomE €ISy

3. (®)@) [Fe(CN), | @R (i) [Pt(NH,),Cl, ]
% D Y Rl GHOI WA 9 SRR

arereen faufa sifsu 3
(@) ffafea & 9@ f&=f @t & TUPAC ™
SIS 2

() [Or(NH;), | Cr(SON)]
(i) Ko Ni(CN), |

(iti) | Co(NHj), [Bry

4. (&) f=fafaa fomver 1 wawcdl,  fgsdr,
SYIRA A1 Fgdl % ®4 H A HIY
(g &) - 3
(i) SRUMIE HiEhA-PMes
(i) 1, 2-SEUHMTSA-en
(iii) TEZEE-NO;
(iv) EDTA
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(@) fr=fafed = g7 T . 2
() TR ZEsATECRIEE (I1D)

() p-CEeEESieiad (2ZUHA  hidce

(1D} rege

5. (&) fefafea Siel § wH-91 SeEed <
g ? 1x2=2
(1) [Pt NH3)4 Cl2] Bra @

[Pt (NH3)4 Bra] Cla
(11) [Co (NHs)s] [Cr (CN)e] 9

[Cr (NH3)s] [Co (CN)e]
(@) gl oY fag< (VBT) WA &l

[Cr(NHs)e]3* o1 Hehiol, SHlG SR gfind

el Sl & &1 GATJAM HiTSIT 3

6. (F)fwdt ¢ A H ACEHARE HhHA &
e &7 9 Ao & H fhwed &7 faued
&S (CFSE) &1 80 ? 4

(@)@l g9 Rl mewyel Aifte w1 AW
AT S eAFETE SoEEd ¥ AT 8
2l 1

P.T.O.



7.
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= J=hUT acl dha [Fe(en)s] Cl; & o @
hifell : 5

() TE I SMrdiehio] &l

o o

(i) Rl i SATH
(iii) Gfdgeehta a1 TR

(iv) 9k & STYAHA SRl sl &l

AT—9 (3T : 25)

()AL ared g fafan iR e @ik
<€ HIMYA TR 1 Ul hi GEY H e

Fifeu| 2
(@)TE geeel &1 fam At ok I
TR fafau) 3

(F)ameel T w uRwmw e emeel 9
YHIHTUT Fa= hifSq| 3
(@) Ed 7o T 1 BT © 2 SHeR T

g Feq= Fife 3R Teft usf w Awen
FHifsq| 2




10.

11.

12.

13.

[11] BCHCT-137

(®)al & dm sifqenefos TN ®T TR
HITST 3 ITH HE 1 ==l Hifs@l 3

(@)F & T8 Td R Aq9HE & Y& H =t
F T logn A - F A @ #H
ERARACRIIE 2

(®)smafer S w fowwaest wt =men
FHIT IR 37 FIE S 3T AW 3

(@) fred 99 &1 B & 2 v a9 & fou
el 3R o & &= e i) 2

(F)CsCl, NaCl 3 ZnS & Theh el i
TEAT SRfEd Hifsy) 3
(@)sa fpeal & ar ¥ waw ¥ fafgu| fedt
SR Afeh w1, s & g9 feea e,
3T At iy 2

(F) A Hife aafafwman &1 F=n o1ed g € 2
SYY IR0 o WY A hifST| I
Hife Afuferar = foau gaesfad R o =
3R ! Yehfd LA 3

P.T.O.
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()3T 2N,0, »4NO, +0, @& fau
340K W guH wife [ e
5.20x10 737! ¥l N,O, 1 gl I ITHI

T Y & AU 3Tavges AT k1 R

Hif| 2

14, feafas oo § dRads & oo™ freun &
eEd § gfetra dWea fagma w1 smen
wifsul sifufsran & faw <= &1 stewasRdl &
IR H ==t Hi 5
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