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CHEMISTRY — MDC
Paper : CC-8
(Inorganic Chemistry - IT)
Full Marks : 75

Candidates are required to give their answers in their own words
as far as practicable.
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[English Version]
The figures in the margin indicate full marks.
Question nos. 1, 2, 3 and 4 are compulsory and
answer any four questions (question nos. 5-10) from the rest.
1. Answer any ten questions : 2x10

(a) Write the IUPAC name of [Co(NH;)4]Cl, and K;[Fe(CN)].
(b) Arrange the following ligands according to spectrochemical series : NH;, CN , H,O, I .
(c) Name two commonly used redox indicators in redox titrations.

(d) MnO, is reduced to Mn?* in acidic medium. Write down the half cell reaction and the corresponding
Nernst equation at 25°C.

(e) Give one example of each intra- and inter-molecular H-bonding.
(f) Arrange in order of increasing boiling point of the following :
He, Ne, Ar, Kr, Xe.
(g) What are the oxidation numbers of Fe in K;[Fe(CN)4] and K,[Fe(CN)4]?
(h) Draw the structures of the geometric isomers of the following compound :
[Co(en),Cl,1*

(i) Distinguish between edge-to-face interaction and face-to-face m-stacking interaction in aromatic
compounds.

(j) What are disproportionation reactions? Give example.

(k) On the basis of Crystal field theory, write the electronic configuration of d7 in terms of 7, < and €y
in weak field octahedral complex.

(D Out of [C0F6]3‘ and [Co(en)3]3+, which one is paramagnetic complex and why?
(en = ethylenediamine)
2. (a) Write short note on formal potential based on the following points :
(1 Definition
(i) Influence of precipitation with suitable example. 2+3
Or
(b) Write short note on redox indicators based on the following points :
(i) Indicator range

(i) Characteristics of suitable redox indicators. 2+3
3. (a) Write short note on pi-interaction based on the following points :

(i) Cation-nt

(i) Anion-n

(iii) NH-r. 2241
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Or
Write a short note on hydrogen bonding interaction based on the following points :
® » Types of hydrogen bonding with suitable example.
(i) Compare the H-bond strength for the following molecules : HF, H,0 and NH;. 3+2

Write a short note on the crystal field splitting pattern of Fe3* based on the following points :

(i) Crystal field splitting pattern in octahedral and tetrahedral geometry.

(ii) Calculate crystal field splitting energy for [Fe(H20)6]3+. (2+2)+1

Or

Write short note on Werner’s theory based on the following points :
Postulates with suitable examples. 5
Calculate the Crystal Field Stabilization Energy (CFSE) of [Mn(H,0)¢]*" and [Ni(H,0)]%*
complexes.

What is the composition of Zimmermann-Reinhardt solution? Why it is used in the titration of
FeZ" jon by KMnO 4 in presence of hydrochloric acid?

Compare the boiling point of HF, HC1, HBr and HI. 4+3+3
Write the origin of colour for the following compounds : Cds, K,CrO,, [Fe(1, 10 phenanthroline);]SO,
and prussian blue.
Predict the thermodynamic redox stability of H,O, and construct the Frost diagram from the following
data :

02 +0.70V H202 +1.76V HZO

What do you mean by ion-dipole and dipole-induced dipole interactions? Explain with suitable example.
4+3+3

The electronic spectrum of [Ti(H20)6]3+ shows a peak at 490 nm and a broad shoulder at 580 nm.
Assign the transition and explain the reason for the appearance of the shoulder.
Calculate the E° value for reduction of MnO, to MnZ2" in acid solution from the following Latimer

diagram—

MnO; 0.56V Ml’lOi_ 2.26V Mn02 1.23V Mn2+

What do you mean by halogen bonding? Give an example. 4+3+3

Provide the Orgel diagram for a a2 ion, showing the possible electronic transitions.

Despite the standard reduction potentials being EoC =0.15Volt and Eol L/ = 0.50 Volt ,
2

u?*/Cu*
Cu?" oxidizes I" to I, in dilute acidic solution. — Explain.
What is linkage isomerism? Give example. 4+3+3
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Aqueous solution of Mn?" is faintly coloured whereas aqueous solution of MnO,~ is intensely
coloured.— Explain.

What is Standard Hydrogen Electrode? What is its potential?
Compare the 10 Dq value of [Co(NH;)¢]>", [Rh(NH;)¢]>* and [Ir(NH;)g]3" 4+3+3

Predict and explain whether the following redox reactions are feasible under the standard conditions
or not :

Sn**(aq) + Cu(s)—>Sn(s) + Cu** (aq)
Given: E, ,.,  =-0.136 Vand E_ ., =+034V.
sn“*/sn cu“/cu

Using IUPAC norms, write the formulas for the following :
(i) Potassium tetracyanidonickelate (II)

(i) Diamminedichlorido platinum (IT)

(iii) Pentaamminenitrito-o-cobalt (III)

[Cr(NH;)4]3* is paramagnetic, while [Ni(CN),]?~ is diamagnetic. Explain. 4+3+3



