CHE-02

BACHELOR OF SCIENCE (B.Se.)
Term-End Examination

June, 2015

CHEMISTRY
CHE-02 : INORGANIC CHEMISTRY

Time : 2 hours Maximum Marks : 50 _

Note :
(i) Answer all the five questions.

(it) All questions carry equal marks.

1. Answer any ten parts of the following : 10x1=10

(i) Which of the following is the most
electronegative element ?
C,N,O,F

(ii) What is dry ice ?

(jiii) What is meant by artificial fixation of
nitrogen ?

(iv) Out of HgPOy, H3PO3 and HgPO4 which has
the maximum number of P — H bonds ?

(v) Out of ZnO, CaO and CO4 which one is an
amphoteric oxide ?
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(vi) Out of Li*, Na* and K* which one has the
highest ionic mobility in water ?

(vii) Which one of [Co(NHggl, [Cr(Cy04)3l
or [CoBr(NHj)s] SO, exhibits ionisation
isomerism ?

(viii) Which one of the following is not a
transition element ?

Co, Ni, Cu, Zn

(ix) What is the most stable oxidation state
exhibited by lanthanides ?

(x) What is the oxidation state of sulphur in
sulphurous acid ?

(xi) Give an example of a double salt.

(xii) Why does a solution of sodium metal in
liquid ammonia act as a strong reducing
agent ?

2. Answer any five parts of the following : 5x2=10

(a) Write the electronic configuration of the
element having atomic number 25 and name
the block of the periodic table to which it
belongs. '

(b) The first ionization energy of nitrogen is
higher than that of oxygen or carbon.
Explain.
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(¢) Name the two heavier isotopes of hydrogen.

(d) Which of the alkali metals forms the largest
number and the most stable complexes ?
Explain.

(e) Explain the structural difference between
the hydrides of beryllium and calcium.

() Why do the halides of boron not form dimers ?
(g) Briefly discuss the inert pair effect.

3. Answer any five parts of the following : 5x2=10

(a) Why does ammonia act as a Lewis base ?

(b) Why is HoS a stronger acid as compared to
H,0 ? Explain.

(c) Which of the hydrohalic acids is the
strongest acid ? Explain.

(d) Explain the structure of XeOF, or XeOg.

(e) Find the number of unpaired electrons in
Co?* jon. The atomic number of Co is 27.

()  What is lanthanide contraction ?

(g) If pairing energy P for Fe®* ion is 29,875 cm™!

and A, for [Fe(Hy0)gl3* is 13,700 cm™, find

out whether the complex is high spin or low
spin.

(h) Give two criteria of a good reducing agent for
extraction of metals.
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Answer any two parts of the following :  2x4=8

(i) Explain the difference between electron
affinity and electronegativity. Why is
the electron affinity of chlorine higher
than that of fluorine ?

(ii) Write balanced chemical equations for
the reaction of water with XeFy and

with XeF,.

(iii) Name the most suitable reducing agent
“for the reduction of each of the
following compounds :

CI‘203, ZnO, TlCl4 and M003

Why 'do alkaline earth metals form iarger
number of complexes as compared to alkali
metals ? _ 2

Write the formulae of the following : ' 2x1=2
(i) Calcium hexacyanoferrate(Il)

(ii) Hexaaquairon(IT)sulphate

Answer any two parts of the following:  2x4=8

(i) Predict the magnetic moment and
the number of unpaired electrons in
[Fe(Hy0)g13*. Atomic number of Fe is

26.
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(ii)

Write the chemical equations depicting
the hydrolysis of NCl3 and PClj.
Explain the difference in the
mechanism of hydrolysis.

(iii) Write a short note on any one of the

following :

(1) Van Arkel de Boer Process
(2) Mond Process

(3) Smelting
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