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(Coordination Chemistry)

Note : Attempt any five questions from question
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1. Answer any two parts of the
Term-End Examination following : 9 5x9=5
June, 2023 (a) Zirconium and Hafnium belong to the
BCHCT-137 : COORDINATION CHEMISTRY, second and third transition series
STATES OF MATTER AND CHEMICAL KINETICS respectively, yet their sizes are similar.
Comment.
Time : 2 Hours Maximum Marks : 50

(b) What is the oxidation state of Cr in
Note : (1) This question paper contains two Parts. )
CrO;~ ? Will it be oxidizing or reducing

(it) Students are required to answer both the
and why ?

two Parts in two separate answer books.
() An aqueous solution of which of these is

coloured and why— CuSO, and ZnSO,?

Write your Enrolment number, course
code and part title clearly on each of the

two answer books. 2. Compare the chemistry of the actinoids with

(iii) Marks are indicated against each that of the lanthanides with vrespect to

. (1) electronic configuration and (i1) oxidation
question.

states. 5

P.T.O.



3.

(a)

(b)

(a)

(b)
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Define any two of the following and give

one example of each : 1.5x2=3
(1) Bidentate/Didentate ligand

(i) Ambidentate ligand

(111) Chelate

Write the names of any two of the

following : 1x2=2
(i) [Co(NH;),(H,0)]Cl4
(1) Kj[AI(OX),]

(1) [Pt(Py),] [PbF,]

Determine the oxidation state and

coordination number of the central metal

in (i) [Fe(CN)¢]*~ and (ii) [Cu(en),]**.
1.5%2=3
Write the formulae of the following : 1x2=2

(1) Pentaammine (nitrito-KO) chromium

(III) chloride

(11) Potassium tetracyanidonickelate (II)

P.T.O.
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(8) Mayb, (@ and b are monodentate ligands)

exhibits geometrical isomerism. What is
the geometry of the complex ? Draw the

1somers. 3

(b) Mention the isomerism depicted in the

following pairs : 1x2=2

(i) [Co(NH,),Br]SO, and
[Co(NH,).SO, |Br
(i) [Cr(H,0),)Cl, and
[Cr(H,0),CI|CL,.H,0

(a) Using VBT, explain why [Co(NH3)s]3* and
[CoF¢]3- differ in magnetic behaviour. 3
(b) Calculate the CFSE of an octahedral
complex with 3 electrons in the
d-orbitals. 2
If pairing energy P for Fe3* ions is 29875 cm™!
and Ao for [Fe(Hy,0)s]** is 13700 cm™!, find
out : 5
(1) whether the complex is high spin or low
spin.
(1) the number of unpaired electrons. ‘

(111) whether the complex is coloured or not.
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Or

Explain Jahn-Teller effect with the d°

configuration of CuCls.

Part—II (Marks : 25)

(States of Matter and Chemical Kinetics)

Note : Attempt any five questions from question

nos. 8 to 14.

8. (a) What is compressibility factor, Z ? Draw
the nature of plot between Z and P for
nitrogen gas at 203 K and compare it with

ideal gas plot. 3

(b) Briefly discuss Claude’s method of
liquefaction of gases with schematic

diagram. 2

9. (a) Define mean square speed and give its

mathematical expression. 2

(b) What is molar heat capacity ? Write its

unit. 3

P.T.O.

10.

i & P

12.

13.

(a)

(b)

(a)

(b)

(a)

(b)

(a)
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Explain hydrogen bonding with suitable
examples. Is it possible to have H-bonding

in dimethyl ether ? Explain. 3

Describe the method for determination of
coefficient of wviscosity using Ostwald

viscometer. 2

Compare the properties of amorphous and
crystalline solids and suggest an example

for each. 3

Name five symmetry elements and give

their symbols. 2

Define Bragg’s law. If separation between
lattice layers is 450 pm and the
wavelength is 1100 pm, calculate the angle

of incidence. Assume n = 1. 1+2
List various types of point defects and give

diagrammatic representation for them. 2

List the factors affecting the rate of

reaction. Explain any one of them briefly. 3
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(b) Decomposition of HI(2HI — Hy+I,)

follows zeroth order kinetics. If initial

concentration of HI is 0.50 M and rate

constant is 1.20x10"% Ms-1, then calculate

half-life of reaction. 2

14. What are the postulates of collision theory

applicable to  bimolecular reactions ?

Considering X+ Y-—— products, explain

collision frequency and collision diameter. 5

P.T.O.
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BCHCT 137
faam =@ (9W=)

(sit.uE,-HtSE, )

TATT aew
S, 2023
T E.-137 : SURSHASA WA, g H
EeATd 3R TR oAt
qqq ; 2 qu2 Aferrad 31 : 50

AT : (1) T UE-IF H I G R
(ii) BB & A 9N ® IW QA TS
ST gfewet § W € @ I
IR W ST STHWIg, USAHH
HIE AR 9 H AH YH-GE fArau)
(iii) THF YT &% 3k ST WA fEU U
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WAT—1I (3FF ; 25) 3. (%) f=fafead 9 9 fo<t a1 =t aftww e
AN TEE B IS0
(SUHEEASH ET) e T
S - 1.5%2=3
A : YT 9&q 1 9 7 d% 9 foet uier 55 & () Tesdt fermie
ST ST (i) IHEE forre
1. freafafad § 9 fedl @ W 8 SW (iti) HIeT
ST . 2.5%2=5 (@)ffafaa & & i &t $ ™
fafag - 1x2=2

(F)ShifEe 9 SREY Hae: gEd iR ded
TR G & w €, R ot 3w uw S9
AHR B €1 fewoht i)

(@ [Co(NH,),(H,0)]Cl,
(i) Ky[AL(OX),]
(i) [Pt(Py),] [PbF,]

(@) CrO2- ® Cr ! ATl sferee 71 § ? 4 (F)0) [Fe(CN)- 3R Gi) [Culen),P* F
I STRihR a1 o= € S &= ? A N
() CuSO, 3R ZnSO,% <= fwus el wen it ifs) 1.5+1.5
foem Ti &id ® iR o= 2 (@) fafafad =1 g7 dfsw - 1x2=2
2. (i) SO fa=mg iR (i) SoRiiehTor  ereEen () detH (MEEE-KO) wifmEw (1)
% Tl ¥ Wfrieel o Sreel @ @R @ FATES
SSEUEFIE I 5 (i) WefrEE FTEEAEe T eR-11

P.T.O.
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. (F) Mayb, (a3 b THsd fonie ?) sfidg
THEgSdl SOl B Hemel W1 sfafq &
2 ? TaEEEl w1 fafa i) 3
(@) frafafaa Siel & sF-9 gaEgaa 9
g2 1x2=2
@ [Co(NH,).Br]SO,d
[Co(NH,).SO, ]Br

(i) [Cr(H,0),)Cl,d [Cr(H,0),CIICl,.H,0

. (F)FASE ey fag (VBT) &1 94 %

T A T, Fb [Co(NHs)eld+ 3R
[CoFe]>- % Traanta 3Teol gerd =i 2|

3
(@)d-w&g® " 9 godeq o fed

AHAHE Hgad &1 fohed &7 foueq

9l (CFSE) &1 e shifsu) 9

P.T.O.
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7. IE Fed+ AT &1 e Sl (P) 29875 cm- !

3 [Fe(H,0),3* &1 Ao 13700 cm- ! ¥, @ T
HIfT 5
() HhRd I=9 TEHU A A = &
(i) 3FfHa seieRAl &1 Hen
(iii) Hehet THA ® =1 =)

3rerar
CuCl; % ¢ fo=ma o S-3e” (J-T) 99§ &1
THEEY|

WRT-I1 (3T : 25)

(= @t A 3R Tl Seraent )

FT: U H 8 9 14 d% U fw=l uie ww @

IW )

8. (%)WiEHl U 7 M Bl & ? 203 K W

TESSE T ® fau Z da P& &9 oM@
ﬁ%ﬁ?ﬂ%%ﬁﬂmﬂﬁ
et 19 e | wifsu) 3
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(@) RIS 99 &1 GeFdl 9 FISS i
fafa gm T & gEor @ wEw § ==
Hifeq| 2

9. (%) W@ = Heg H uRwfvd wife e
39! Tt FHteR ) 2

(@) Ao’k Fo1 Uil 1 & ? U6 THE
fafau) 3

10. (%) I RN & Y THEGSA A
S THART| F SFAYSA IR o eRSSH

YT GHg § ? SRl Hifa| 3

(@) SF<dles TIEAEME &1 ST Hi
A ol & fAuier &t fafy &1 9ofa

s 2

P.T.O.
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11 (F)fpeda ot feeda I & i =
T FNT R yeE * fau uw-uem
EESE IR 3

(@)urer Tufafa del & 9w dfw sk s
LELERIE I 2

12. ()5 &1 Fraq afafia st aft feea o
Qﬂﬂi%%ﬁﬂ@%m@bs%
T 1100 pm &, @ STYGH FHIO HT TH
F B ? n=1 HA difSu) 1+2

(@) fafa= g & fog i 1 G SR qeon

37 fou oM@ fegur <€ifsm) 2

13. (&) tfafsran &1 T =1 gifad 3 ot HEHT
H g aRU 3 9 fRd uw & geu
T e Sifsu) 3
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(@)HI &1 3q9ed 2HI——H,+1,) T A
wHife afafsran €1 9k HI #1 wRftss Frsan
050 M % SR gH&1 R frdew
1.20 x 1074 Ms™! @, @ 39 Stfufswan &1
ey sl dRepfaa wifsg) 2

14. fgsnfras sifufraret W AN e fagm #i
SIURUME 1§ ? X+Y— > IS, sifferan
% WY, GE Igfd iR e oaW ue
1 AT hifSq 5
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