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Inorganic Chemistry -l

Duration:3 Hours Max Marks:70

PART -A _
| Answer any TEN of the following : (10x2= 20 Marks)

a) Classify the following based on Wade's rule
i)BgHg i) BsH7 %
b) What are isopoly acids?
c) Give the structure of tetracarbonyl cluster of Iridium
d) Give the structure of Caro’s acid. Mention the type of hybridisation involved.

e) Complete the following reaction
Xer'l' Si02—>

f) How would you account for the following order in the acid strengths of the oxoacids
of halogens:
i) HOCI >HOBr >HOI
ii) HCIO4>HCIO3>HCIO»>HCIO

g9) Sc3* is colourless but Ti%* is coloured: Justify.

h) What are transition metals? Give any two examples.

i) What is lanthanide contraction? Give any two properties of lanthanide elements.
) Why do polysiloxanes possess the capacity to coil?

k) Calculate the relative binding energies for %4N and .1‘,5N and predict their relative
stability.

) Predict the type of decay for %,SN and %‘15 Na. Justify your answer.

PART -B
Answer any Five questions selecting at least one question from each unit (5x10= 50 Marks)

UNIT -1

2. a) What is Inorganic Benzene? Explain its structure.
b) Write a note 1:6 octahedral heteropolyanions.
c) How do you prepare heteropolyanions? (4+3+3)



- a) Explain the structure of diborane on the basis of MOT.
b) Draw the neat structure of BsH44 and BgHg (6+4)

UNIT - I

. a) Explain the following:

i) Water is a weaker acid than H,S

ii) Water has a higher boiling point than H5S
iii) Water is weaker reducing agent than HoS

b) How and why does, the acid strength vary among hydrides of the elements of
group 167 (6+4)

. a) Describe the preparation, properties and structure of chlorine dioxofluoride.

b) Complete the following reactions:

i) FCIO3 +NaOH—

ii) FCIO3 + NH3— (6+4)
UNIT -1l

. a) Discuss the d-block elements in the following respect:
i) Oxidation state i) Standard electrode potential
b) Explain the magnetic properties of 3d series. (6+4)

. a) Write a short note on optical isomerism exhibited by coordination number 6.
b) Discuss the following with example in each case
i) Coordination isomerism ii) lonization isomerism (6+4)

UNIT-IV

. a) Describe in detail any five types of nuclear reactions.
b) An old piece of wood has 25.6% as much 14C as ordinary wood today has. Find
the age of the wood. Half life period of 14C is 5760 years. (6+4)

. a) Write a note on chlorophosphazenes with examples.
b) Explain the biomedical applications of ceramic materials. (5+5)
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PART -A
I Answer any TEN of the following : (10x2= 20 Marks)

a) What is meant by ortho, para directing and deactivating groups? Give examples.
b) Outline the mechanism of Vilsmeir-Haack reaction.
c) What is meant by autooxidation?

d) Taking suitable example, illustrate Apxc2 mechanism.

e) Explain why E2 reaction is most common elimination reaction among E2, E1and
E1cB?

f)  Outline the mechanism for Cope elimination.

g) Give an example for the hydrogenation of aromatic ring.

h) Give the significance of Perkin's reaction taking suitable example.

i) Write the difference between Markownikoff's rule and anti-Markonwikoff's rule.
) Mention any four applications of isoquinoline.

k) How is thiirane prepared from oxiranes?

) Write quaternisation and nitration reaction of thiazole.

PART -B
.Answer any Five questions selecting at least one question from each unit (5x10= 50 Marks)

UNIT -1

2. a) Discuss the following:
i) Pechman reaction ii) neighbouring group assistance in free radical reaction.
b) Explain the mechanism of Vilsmeir-Haack reaction .

(6+4)

3. a) Discuss the directing effect in alkyl benzenes and nitrobenzene based on
charge distribution.

b) Write a note on the mechanism of Fries rearrangement. {6+4)



UNIT - i

- a) Discuss briefly the effects of substrate structure, nature of the base, leaving

group, and solvent on the reactivity of E1 elimination reactions.

b) Explain the stereospecific nature of E2 elimination reactions with an example.

. a) State and explain Saytzeff rule with suitable examples.

(5+5)

b) Why do alkyl fluorides give Hofmann elimination instead of Saytzeff elimination?

Explain.
UNIT - Il

- a) Write a note on the following:
i) Anti-Markovnikov's ionic addition ii) Free radical addition reactions
b) Why is the addition of HX to isobutene regioselective? Explain.

- a) Explain the mechanism of the following:
(i) addition of Grignard reagent to carbonyl compounds
(i) Reformatsky reaction.
b) Predict the products and write the mechanism for the following:

H; O’
L i
HyC——CHO HyC Ci=—CHO ——————ip

UNIT - IV

- a) Give the methods of synthesis and important reactions of thiophene.
b) Describe the synthetic methods for pyrrole.

. a) List the synthetic methods and reactions of furan.
b) Explain the mechanism for Hassner synthesis of aziridine.
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PART -A
I. Answer any SEVEN of the following : (2x7= 14)

a) Mention the reference compound used in NMR. List out its advantages.
b)  What is meant by (n+1) rule in spin-spin coupling?

¢) A compound with molecular formula CoH,BrCl exhibits two doublets (J=16Hz) in

its PNMR spectrum. Suggest a structure.
d)  Predict the important peaks in the mass spectrum 2-hexene.
e)  With the help of suitable examples explain nitrogen rule.

fy  What is the most characteristic feature of the mass spectra of compounds
containing one bromine atom? Do fluorine and iodine containing compounds
display the same feature in their mass spectra. Give reasons.

g) Mention any four applications of nuclear quadrupole resonance spectroscopy.

h)  Give the Equation for Zerofield splitting. What is the importance of E in the
equation?

i) What is meant by Kramers's degeneracy in ESR spectroscopy?

PART -B
», Answer any Four questions selecting at least one question from each unit.
(14x4 = 56)
UNIT - |

2) a)An organic compound (molecular formula CgH1205) showed the following

spectral data. Assign the structure to the compound. IR (cm'1): 2950, 1730;
TH NMR (sppm): 1.20 (9H, s), 3.70 (3H, s).
b) Find the 19F NMR spectrum of 1-bromo-1-fluoro ethane (CH3CHFBr) and 1-

bromo-3,4,5-trifluorobenzene.
c) Explain Karplus relationship and Karplus curve. (5+5+4)



4)

5)

6)

a) Describe the concept of decoupling techniques in 13C NMR spectroscopy.
b) Explain the following in "H NMR spectroscopy

i) anisotropy

ii) effect of restricted rotation

c) How will you distinguish among the three isomeric alcohols represented by

the molecular formula C4H4o0 using *C NMR spectroscopy? (5+5+4)

UNIT -1l

a) Write important features of mass spectrum of alcohols. Show fragmentation
pattern in primary and secondary alcohols.
b) Identify the structure of the compound from the given data and interpret the

data to the structure arrived at. Molecular formula: C5H7NO,, TH NMR
(CDCl3) sppm : 4.3 (quartet, 2H, J = 7.5 Hz), 3.5 (s, 2H), 1.3 (triplet, 3H, J =

7.5 Hz); 13C NMR (CDCI3) sppm : 165, 115, 62, 25, 15.
c) Explain the significance of metastable ions. How is the molecular mass of a
metastable ion predicted? (5+5+4)

a) Explain the theory of magnetic sector analyser and deduce the formula
relating path of an ion and its m/z value.
b) Two isomeric compounds A and B (molecular formula C7HgO) exhibit the

following mass spectral data: Compound A: m/z 108, 93 (base peak), 78, 77,
65 and 51 Compound B: m/z 108, 107, 79 and 77. Deduce the structures of
these compounds.

c) Write a note on: (i) ion trap analyser ii) double focused analyser (5+5+4)

UNIT - il

a) Write a note on Quadrupole splitting and magnetic splitting in Mossbauer
spectroscopy.
b) Explain the Mossbauer spectra of Fe3(CO)4o

c) Describe the application of Mossbauer spectroscopy. (5+5+4)

a) Wiite a note on Doppler effect and Mossbauer effect.

b) Draw the energy level diagram and calculate NQR transition frequency for
the nucleus having 1=7/2 with an axillary symmetric field.

c) Discuss the factors on which isomer shift values depend in Mossbauer
Spectroscopy. (5+5+4)
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Chemistry in everyday life
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PART -A
1. Answer any SEVEN of the following : (2x7=14)
a) Define the terms: Inanition and Fad diet
b)  Whatis the role of hydrochloric acid in protein digestion?
¢)  Write any two primary functions of food in the human body.
d)  What is the difference between monosaccharides and disaccharides?
e) Why is fat considered a crucial part of body composition?
f)  Give two important properties of proteins.
g)  What is glycerol? How are glycerols manufactured?
h)  What are cement paints?

i)

Mention any two preservatives that are used in the preparation of shampoo.

PART -B
Answer any Four questions selecting at least one question from each unit.
(14%4 = 56)
UNIT -1
' a) Explain the concept of a balanced diet and its key components.
b) Explain the nutritional importance of fruits and vegetables. (7+T7)

a) Explain how body's requirement for nutrients change with age and physical
activity? Give examples.
b) Explain the characteristics of reference individuals in Indian RDI. (7+7)

UNIT - 1l

Describe:
a) The sources of minerals

b) Functions of minerals (7+7)

Write a note on:
a) The importance of vitamins

b) The sources of vitamins (7+7)



7)

UNIT -1l

a) Explain the manufacturing of soaps.
b) Discuss the various types of detergents.
c¢) Write a note on the production of edible oil. (5+5+4)

a) Discuss the chemical composition and manufacture of nail polish and lipstick.
b) Write a note on the method of manufacture of cream and lotion. (7T+7)
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