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Candidates are required to give their answers in their own

words as far as practicable.
The figures in the margin indicate full marks.

New Course

Use separate answer-book for each group.

The Comprehensive Question of each gtoup is compulsory.

Attempt SIX questions of Short Answer Questions of each Group.

GROUP "A" (INORGANIC)
1. Comprehensive Question
What are the short coming of Bohr's theory of atomic structure?

How are time short comings addressed in the modem theory?
- [4+5]

OR

(_)hat is the difference between electron affinity and eleciro
dAegatively? How does the electronegativity of an element
differs along the period and along the group? . [5+4]

2. Short Answer Questions B 6x4=24
2.1. What is meant by Helsenberg S uncertamty prmc1ple‘7

"  Explain. |
Mhat is meant by nuclear fission and nuclear fusxon"
2.3/ Draw and briefly explam the structuc of Ti0;.

/ What are the main postulates ¢ of VSEPR: theory?

jS What is meant by gravimetric analysis? Point out any two
requirements that should be met for a successful

gravimetric analysis.

2.6. Product the bond order in Ne, 02, CO and NO using
molecular orbital theory.

If\




M’hat is meant by Bora Lande equatlon? For what purpose

-

thls equation is used? m

. Me examples of hard acid, soft acids, hard bases and soft
g bases. Also explain the bases clasmfymg such species as
hard and soft.

'2.9. What is meant by percentage ionic character of a covalent
bond? How is this estimated?.

a

GROUP "B" (ORGANIC)

3 Comprehenszve Question
ive the mechanism of E; and E, reaction. A primary alkyl

| ‘halide (X)) upon dehydrohalogenation gives an alkene (Y) which

'upon czonclysis yields a mixture of acetaldehyde and
~ formaldehyde. Identify X and Y giving mechamson [4+5]
-~ OR

~ Define the term configuration. The specification of
. “configuration (R or S) is based on a set of sequence rules.

v " Justify this statement with appropriate examples. -~ [2+7]
4  Short Answer Questions | . 6x4=24
4.1. Account for the fact that o-nitrophenol is more volatile than

. p-nitrophenol. |

- 4.2.How would you prepare alkane of h1gher carbon number

than a starting compounds using lithum dialkyl copper?
Give the mechanism.

4.3. Account for the fact that the SN reaction proceeds with the
complete inversion of configuration.

4.4, What do you mean by E and Z conﬁguration‘? Assugn the

- following compound as E or Z
f Br\ ,H
C= C
H/ N

- 4.5. What do you mean by plane polarized light and specific

 rotation? Explain these terms with appropriate illustrations.

(&)



4.6.Give the mechamsm and product of the following
conversion.
HzSO4
2CH;-CH-CH; —* ?

OH

4.7. Discuss the factors aﬂ”ectmg in the react1v1ty of SN; and
SN, reaction.

4.8. What product will be farmed when-propyne is hydrated
with sulphuric acid in presence of mercuric sulphate?
‘Explain it with giving mechanism.

4.9, Draw the labelled energy profile diagram for one and
two step exothermic reaction. v

GROUP "C" (PHYSICAL)

5. Comprehensive Question

What do you mean by r m s velocity of gas molecules? Deduce
the following relation; RT. /- P.V. = 8/3, where the symbols
have their usual meanings. :

2 mole of CO, at 27°C is filled i in a 5 L flask. Calculate the
pressure using the following:

(i) Ideal gas equation and (u) van der Waals equatlon |

For CO,: a= 3.6 atm L’ mole , b=4.28x10? L mol™ and

R =0.082 L atm K! mol™ | [2+3+5]

OR

educe an expression for the degree of hydrolysis of a salt of
weak acid and strong base.

The pH of a solution of NH,Cl is 4.84. Calculate the molanty of
the solution and degree of hydrolysis of the salt in the given
solution. Given, Kp = 1. 8x10 > [5+5]
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6. Short Answer Questions 6x4=24

6.1. What are the factors that affect the collision frequency?
Define collision diameter.

6.2.Show your acquaintance with "aqueous tension" and
"surface tension".

6.3. The equilibrium constant for the esterificaion of ethanol
and ethanoic acid is 4 at 298K. If 60 g of ethanol and 60 g
of ethanoic acid were mixed, how much ester would be
formed at the same temperature?

6.4. Define colligative property and show that relative lowering
- of vapour pressure of a dilute solution is a colligative
property. '

6.5. Define isotonic, hypertonic and hypotonic solutions. 1.5%
cane sugar solution is found to be isotonic with x M urea
solution at the same temperature. Find x.

\ 6.6. Show that the half life period of a second order reaction is

-inversely proportional to the initial concentration of the .
reactant.

\ 6.7. Define half life of a reaction. How can you use the value of
“ half life to determine the order of a reaction?

6.8. Derive Kirchoff's eduation and mention its applications.

6.9.Define bond enthalpy. Calculate. the ehthaljjy of the
formation of water vapour. Given bond enthalpies of H-H,

H-O and .0=O bonds as 435,464 and 499KJ mol"
respectively. : '

t
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OLD Course

Use separate answer-book - for each group.

The Comprehensive Question of each group is compulsory.
Attempt SIX questions of Short Answer Questions of each Group.

GROUP "A" ([NORGANTC) R N

1. Comﬂehenszve Question

(a) What is meant by the term" Dual nature of electron"‘7 Derive
de-Broglie's equation. -

(b) Explam Heisenberg's uncertainty pnnmple Show that this

principle. is valid only for a small partlcles -and not for large

objects. o - [4+5]

OR

What is lattlce energy‘7 Denve the Born-Lande equatmn for
lattxce energy | [1+8]

2. Short Answer Questions _ (attempt any six) 6x4=24 .

2.1

2.2

2.3

24

25

2.6

2.7

State Pauli's exclusion principle and show that in a given
shell, there can be only two s-and six p-electrons.

Explain the terms: (a) Bmdmg energy and (b) Mass
defects.

Give the significance and limitations of long form of
periodic table. - |

What are the parameters on which each of the followmg
electronegativity scales is based?
(a) Pauling's scale - - (b) Allred and Rochow scale

Based on VSEPR model predict the most likely structure of
CIF3’ '

Using molecular orbital theory determme the bond order of
O, molecule. Is it paramagnetic? How are stability related
to the bond length and bond order?

Expla.m the terms: conductors msulators and
semiconductors.

(%)




2.8 What is HSAB principle. Explam why [Ag(CN)z] is very
- stable but [AgCL] is not stable. '

2.9 ‘Why is NH4Cl used along with NH40H in the qualltatlve
analysis of basic radicals by wet way in Gr III A?
GROUP "B" (ORGANIC)
Comgrehensrve Question -~ - .
Give mechanism of the followmg reactions; - - [3+343]
CI?Hs . | o (|3H3
a) CH;-C=CH, i) Hg(OAcy , H;0 CH;—C—CH; .
o | u)raBH4 | .
. . . "OH

=y

b) CH; - CH=CH+HBr R-0-0-R _ CH;CH,CH;Br

R (l2H3 o  CHs

¢) CH;-C=CHCH; i)BH; THF,  CH;—CH CH CH,
SRR - ii) Fz0,, OH o

OH
What is the cause of lesser reactivity of alkanes? Explain why
the most stable conformer of n-butane is the anti, synthesize n- -
hexane and 2-methylpentane using Corey - House synthesis.

‘ [2+3+4]

4. Short Answer Questions | | 6x4=24

4.1. What do you understand by the term "Resonance"? How
_does it contribute towards the stability of the benzene?

4.2. Explam with giving example the ease of abstractlon of
hydrogen in alkane. -

4.3. Draw a structural formula for an optically active
.compound with the molecular formula;

S 9CHW©O b) CsHuCl |




4.4.

. 45

4.6.

4.7.

4.8.
4.9.

Give reasons for the following observations:

a) SN’ reactions proceed with complete inversion of
configuration

b) The greater the dispersal of the positive charge the
greater is the stability of f the corbocation.

Treating 3-methyl - 2- butanol with HBr yields.2-bromo-
2- methyl butane as the sole product, outline the
mechanism for the reaction.

Draw structures and glve (E) - (Z) demgnatnono for the
isomers of : :
a)3 -chloro-14- hexadlene

'b) 2 - bromo - 4 - ckloro - 2 hexén 5yne

Write equations for the following reactions:

a) 2 - pentyne + H, (1mol, Lindlar's catalyst) —?

b) 3 - Hexyne + Cl; 2 mol) —? :

¢) Propyne + sodium armde in liquid ammonia——?
d) 1 - Butyne + H,O (H+, HgSo4 catalyst) — ?

Write a conscise note on Phose transfer catalysis.

What product would you expect from S’ reaction of 1 -

~ bromobutane with each of the following?
a) Nal b. KoH c)H-C=CLi . d)NH;.

a

GROUP “C" (PHY SICAL)

. Comprehensive Question

Derive the van der Waal's equation con51der1ng the volume and
pressure corrections for real gas. Write the dlmensmnal formula -

of the van der Waal constants.

Calculate the root mean square velocity of oxygen molecule at

NTP.

Define the specific and molar heat capacities? Derive equations

OR

for molar heat capacity at constant pressure and volume.
Calculate the Kp and Kc ratio at 298 K for the reactlon of :
Na(g) +3Hz(g) kY 2NH;(g) . [1+5+4]

C¥>

[4+2+H4]



- Short Answer Questions 6x4=24

6.1.
62,
63,

£ 4.

Calculate the average Kinetic energy of one mole of
nitrogen gas at 300 K (R.=8.314 JK ! mol™). |

Comparatively " describe the principles of Linde's and
Claud's methods of Liquefacfion of air.

Classify the solid based on bond types and write their
properties.

Ethancl and ethanoic acid are mixed together in1:1 molar
ratio at 25°C and 50% of both reactants converted into

“ester. Calculate the equilibfium constant for the
,transformauon. . :

3

. Write a short note on the theory of acid base mdlcator

What are colligative propertles? Explam how the osmotic
pressure and elevation of boiling point are used to

- determine the molecular welght of solute.

Point out the differences between lyophlhc and lyophoblc
colloids.

Define the electrophore51s and electro-osmosis. Point out
thelr applications.

What is buffer solution? Describe the workmg prmc1p1es
of acidic and basic buffer solutions.

e
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