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SECTION -A
{Inorganic Chemistry)

Attempt any two questions.

1.  Explain brefly -

(1) Despite the fact that the central atoms m
NH, and H,0 are sp’ hybndized, the HNH
bond angle 1s 107° whereas HOH bond
angle 104 5° 2V

(1) The electromc configuration 3d4s! has
higher exchange energy than 3d*4s2. 2V,
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(1) The dipole moment value of NH, molecule

(tv)

v}
(a)

(b)

(©)

(d)

(e)

(a)

1s higher than that of NF3, though the N - H
bond 1s less polar than the N - F bond 2
BaO 1s 2000 umes more soluble than MgO,
but BaSQ, 1s insoluble, however MgSO, 15
quite soluble 1n water 22

s-orbitals are sphencally symmetnical 22

Wnte the ume-independent Schrodinger
wave equation for hydrogen atom and
explain the physical sigmificance of ¥2. 2V,

Sketch the radial probability curve for 3s,
3p and 3d orbitals on the same set of axis. 2%

What 1s the concept of multiphicity rule ?
How do you justify the Hund’'s rule of
maximum multiplicity ? 2%

Jusufy which of the following orbitals are
not feasible :

1p, 5f, 3g, 2d . 2Y
Draw the shapes 3d orbitals, indicating the
sign of wave function 2Y2

Draw the molecular orbital energy level
diagrams for C, and O, molecules and

explain the following
(1) Oxygen 1s paramagnetic
(n) C, molecule 1s diamagnetic

(1) The bond orderin C, 15 2
(1v) The bond order 1n 0‘5 525 4

2
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(b) (1) State giving a reason m each case,

©

which cation will exert a greater
polanzing power in the following
cases :

@) Na*orMg?*
(I Cu?* or Ca?
(m) Of the following pars of anions,

which one will be more easily
deformed ? Give reasons

O Cl-orl-
@M O*orF 4
Explan

3
geometry. 1%,

(1) 17 and XeF, molecules have lnear

(u) Consider the hypothetical reaction
Nags) + Cl,(g) — NaCl,(s)
Where the products contan Na?* 1ons

and Cl~1ons Estimate the heat of formation
of NaCl, from the following data by the use

of Born-Haber cycle and comment upon 1ts
stability.

Heat of atormzation of Na(s) = + 109 kJmol~!

Heat of atomization of Cl,(g) = + 247 kimoi~!

Electron gain enthalpy for Cl(g) = -349 kJmol~!
Lattice enthalpy of NaCl,(s) = -2155 kJmol™!

The first and second ionization
enthalpies of Na(g) are +494 and
+ 4561 kJ mol~! respectively. 3

3 P.T.O.
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SECTION-B
{Organic Chemistry)

Attempt any two questions

Explain why ?

®

(1)
()

(av)

(v)

(a)

(b)

o-Bromopropionic acid 1s a stronger acid
than $-Bromopropionic acid

Amhne 1s a weaker base than methyl-amine

© - o
CH3CH2 18 more stable than CH3(IIH

CH3

Isobutyl group 1s of higher pnonty than
n-butyl group

Glycerol has higher boiling pomnt than
n-propanol 24 x5

Grving reasons arrange the following .

CH,CH,COOH(}), HOCH,CH,COOH(II),
CiCH,CH,COOH(III), CH,CH(C))COOH(TV)
and BrCH,CH,COOH(V) in increasing

order of acid strength. 4
Which of the following possesses
aromaticity ? 2
Q.4
L A EX (67
’ Wi CHy A\
4
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(c) Assign R or S configuration to any two of
the following - 4

CH; C=CH NH,

H
—==QH, H,C H, ﬂ\
COOH

HC=CH, HiC

:‘
Oy gy

S

o
=]
o=

(d) How many stereoisomers are possible for 2,
3  dichlorobutane 7 Wnte  their
configurations 2%

(a) Distinguish between the following terms :
(1) Homolytic and Heterolytic cleavage

(1) Enantiomers and diastercomers 3

.
-]
C
ani

]

e

Z

!
)y,
A
s

®

o

- %
I

(ll) HOH}C" . “COOH

g
E:

What 1s the relationship between (1) and
(1) Enantiomers or two onentations of the
same molecule ? 2
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()

(d)

(a)

()

()
(@

Giving reasons, arrange the following
carbocations in mncreasing order of stabilaty :

CH,®, CH,-CH,®, CH,-®CH-CH,
@

CH;
and
LR %)
Assign E or Z configuration to the following
H,N\ ~»CHO Br\ ~ CHC!
A=K VAdRRaN
H3C CH3 , Bl'HgC C! 2
SECTION -C

Attempt any two questions

Use of Scientific Calculators 1s allowed

In which of the following systems is the
energy of the system conserved mn every
process (1) a closed system, (1) an open
system, (11) an isolated system, (1v) a
system enclosed 1n adrabatic walls ? Justify
your choice 2%

Does the first law of thermodynamics
1mpose any restrictions on the direction of a
process ? Explain

Why 1s AU = 0 for every cychc process ? 2

Can the vapounsation of water at 100 °C
and 1 atm pressure be treated as a reversible
process ? Explain 2



(¢) How does the addition of excess NH,C/ in
additon to NH,OH prevent the

precipitation of Zinc hydroxide in a mixture
of Al and Zn salt ? 2

()  The indicator range of Thymol blue 1s 1 2 to
28 Will 1t be a suitable mdicator for a
strong acid-strong base titration ? Explan 2

8 (a) Calculate the work done when 1 mole of a
monatomic 1deal gas undergoes a reversible
adiabatic expansion from 2 L to 4 L at
25 °C. Molar constant volume heat capacity
of the gas 1s 1.5 R. What would be the
change 1n temperature if the expansion was
against a constant external pressure of
latm ? 4

(b) Derve the following equations :
() AS =R In V,/V, for an 1deal gas at

constant temperature (—g%] =_ (%) 4
S %
(¢) Given | the following AH®,,. values 1n
kcal/mol.

Fezos(s) +3C(s) = 2Fe(s)+3COg) AH=117
]

FeQ(s) + C(s) — Fe(s)+ CO(g) AH =37

2CO(g) + O5(g) = 2C04(®) AH=-135

C(s) + O4(g) — CO4p) AH=-94

Find the heats of formation of FeO,, and
Fe,04(s) 4%,
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9 (a) Show that the pH of a solution of a salt of
strong acid and weak base 1s given by

pH=-05[log K, - log K, + log C] 4

(b) Esumate the pH of a solution obtained by
mixing 5 g of acetic acid and 7.5 g of
sodium acetate 1n a ] L standard flask and
making 1t up to the mark Dissociation
constant of the acid1s 1 8 x 10-5 4

(c) Calculate the molar solubility of PbL, (1) in

water and (1) n 0.200°M sodium jodide
solutton K of PbL, = 79 x 107, Ignore

the amount of 10dide conung from Pbl, 1n
the sodium 10dide solution. 4v4
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