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1. Answer any seven questions from the

following : 1x7=7

(a) Which series of spectral lines of

hydrogen atom falls in visible range of
sunlight ?

(b) What is an eigenfunction ?

(c) What is the value of sheilding constant
for the valence electron of Li atom ?



(d)

(e)

(9)
h)

(1)

0)

(k)
U

Arrange the halogens in decreasing

order of their electronegativities.
Calculate the formal charge of P in
PH, ion.

How does bond mulitiplicity affect bond
length ?

Can the molecule Bey exist?

An element can show +1, +3 and +5
oxidation states. In which state does
the element can act both as an
oxidising agent as well as a reducing

agent ?
What is reduction potential?

In which group of the periodic table
will the element having atomic number

119 lie?
What is an operator ?

Which group of elements of the periodic
table are collectively known as
chalcogen ?
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2. Answer any four questions from the
following : 2x4=8

(@)

(b)

(c)

(@)

(e)

(9)

(h)

If the value of Rydberg constant for
Hatom is 1-1 x 107m~!, what would be
its value for He* ion?

Define micro and macro particles in
terms of ‘action’.

Show that the probability of finding the
electron in a hydrogen-like atom is
independent of the angle ¢.

Discuss the trend in basic strength of
the hydrides of group 15 elements.

Second electron affinity of the elements
is positive. Why ?

Ionic radii of O? ion is greater than
O ion. Why ?

With the help of a proper example

explain that a non-polar molecule can
have polar bonds.

With the help of a proper example
explain disproportionation reaction.
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3. Answer any three questions from the

following :

Sx3=15

(@) What do you mean by orbital quantum

(b)

(c)

(d)

(e)

numbers? How are their values
interrelated ? 3+2=5

What are symmetric and antisymmetric
wave functions? Explain Pauli’s
antisymmetry principle. 2+3=5

How can the ionisation energy values
of the elements be applied in
determining reducing power and
reactivity order of the elements.
2Y2x2=3

How does electronegativity vary with
bond order and hybridisation ? With the
help of electronegativity concept explain
that HCIO; is a stronger acid than
HCIO. 2+3=5

Give Kapustinskii expression for lattice

energy and identify the terms involved.
What are its utilities ? 3+2=5

With the help of VSEPR theory explain
the shapes of XeF, and IFs molecules.

22%2=5
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(g9 Discuss electrostatic theory of
H-bonding. Give reason why ice floats
over water. 3+2=5

(h) Derive Nernst equation for measuring
EMF of cell.

4. Answer any three questions from the

following : 10x3=30

(a) (i) With the help of Bohr’s theory,
explain the line spectra of H-atom.

(i) Explain Hund’s rule of maximum
multiplicity.

(iii) Show that an s orbital has
spherical shape.

(bp) What is effective nuclear charge?
Explain the variation in effective nuclear
charge of the elements along a period.
Give Slater’s rules for calculating
screening constant. 3+2+5=10

(c () Explain Allred and Rochow’s
approach of electronegativity. What
are its limitations ? 3+2=5
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(i) What are radial nodes ? Draw the
radial probability distribution
curve for 4p, 4d, 3s and S5f
orbitals. 1+4=5

(d) Give Hitler and London approach of
bonding in Hp molecule.

(e) What is polarisation in ionic compounds ?
Give Fajan’s rules on polarisation. With
the help of polarisation explain the
solubility of silver halide in water.

3+4+3=10

() () Discuss electron sea model of
metallic bonding and explain the
metallic properties arising out of
it. 4

(i) Explain various types of
hybridisation involving s and p
orbitals with suitable examples.

6

(g) () What is ionisation energy ? Explain
the factors on which it depends.

144=5
(i) Discuss the crystal structure of
zinc blende. 5
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Draw the resonance structure of
co? and SO; . 2

What do you mean by well-
behaved function ? 2

Identify whether the following
functions are eigenfunctions of

d?[ax* :
(a) coskx
(b) etkx

Find the eigenvalue (if any).

Draw the shapes of the orbitals
for 1=2. 3
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1. Answer the following as directed :
(any seven) 1x7=7

(a) Write the kinetic gas equation for an
ideal gas.

(b) Define Boyle temperature of a gas.

(c) Higher the viscosity, slower is the rate
of flow of a liquid at a given
temperature, (State True or False)



(9)

(h)

Explain why sodium hy'dr.oxidc sol;.}tlon
is not used 1o precipitate Al* as

Al(OH); in Gr3 of qualitative analysis
of salt ?
with the help of a suitable example

explain what is impurity defect in
crystal.

What is rotating crystal method of
observing diffraction in single crystal ?

Answer any three of the following

questions :

(a)

(b)

5x3=15

Starting from the Van der Waals
equation, find an expression for the
Boyle temperature of a gas. Calculate

Boyle temperature of CO, gas. (Given
for CO, gas a = 0.3637 Nm*mol? and

b=428 m3mol ™) 3+2=5
Obtain relations to express critical
constants in terms of Van der Waals
constants ‘a’ and ‘b’. Show that critical
compressibility constant Z_of one mole
of a Van der Waals gas is 0.375.

4+1=5
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(d)

(e)

(9)

(h)
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Define coefficient of viscosity. Give tHE
SI unit of coefficient of viscosity. Give
the theory of determination of coefficient
of viscosity of a liquid by Ostwald
viscometer method. 1+1+3=5

What is meant by symmetry elements
and symmetry operations? With the
help of suitable examples, explain what
are centre of symmetry and axis of
symmetry. 2+3=5

Give one example each of a strong acid
and a weak acid. Explain the role of
solvent in the ionization process of
these acids. 2+3=5

Using the expression for Maxwell
distribution of speed, show that average
kinetic energy of a gas molecule is given

3
by SkT. 5
o

Explain the following :

(i) Surface tension of water increases
on addition of NaCl. 2

(i) Cleansing action of detergent. 3

Discuss the theory of pH metric
titration between acetic acid solution
and sodium hydroxide solution. Show
the graphical variation between pH
change with volume of sodium
hydroxide added for the titration.
4+1=5

Contd.



4. Answer any three of the following
questions : 10x3 = 30

(a) Define collision frequency. Obtain an
expression for bimolecular collision
frequency of a pure gas. Explain how
collision diameter of a gas can be
calculated from the measurement of
coefficient of viscosity of the gas.

1+5+4=10

(b) () What is the virial equation of
state of a gas ? Express the
Van der Waals equation of state
in the virial form. 2+4=6

(@) Explain the principle of continuity
of states. 4

(c) (i) Show the graphical variations for
distribution functions for speeds
with speeds of a gas at
temperatures :

T, T,and (T < T, < T3). 3

(i) Define vapour pressure of a liquid
at a given temperature. Explain
a me.thod of experimental
dctcrrpmation of vapour pressure
gf a liquid. How vapour pressure
is n?lated to the boiling point of a
liquid ? 1+4+42=7
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(d)

Explain the powder X-ray diffraction
method of determination of a crystal
structure. Explain how the lattice
planes in sodium chloride are indexed.

()

(i)

5+5=10

What is meant by ionic product of
1
water ? Show that pH = EPK w for

pure water. If K, =4.0x107* for

pre water at 317K, calculate pOH .
1+2+2=5

Define buffer capacity. Explain the
role of buffer solution in qualitative

analysis of salt. 1+4=5

A bulb of capacity 1 dm3

contains3.011x10?® gaseous He
atoms. Pressure exerted by these
molecules is 101.325kPa.
Calculate the temperature and root
mean square speed of the gas,
assuming it to behave ideally
under the given condition. 4

Derive an expression for co-
efficient of viscosity of a gas
relating the mean free path of the
gas. How the viscosity of a gas is
influenced by the change of
pressure ? S5+1=6
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otal number of planes of

Ny > t
(d) State the i gystem:

symmetry in a cub

(e) The planes which are absent in simple

cubic crystal system 1S

i (100)
(i) (200)
(iii) (110)

i 111 )
Gl (E] (Choose the correct option)

: £ B it otad
Explain why Zn* ion 1S not precipl
Y as ZnS, when H,S gas 1S passed through
a ZnSO, solution in presence of HCL

(g) I1dentify the odd pairs, that will no? act
as buffer solution, from the following :

i) NH,Cl and NH,OH solution
(i) NaCl and NaOH solution

(1) CHJCOONa and CH,COOH
solution

NaH,PO, and Na,HPO, solution.

(iv) :
(Choose the correct option)

(h) The compression factor for hydrogen
gas is always greater than 1. Explain.

(i) How vapour pressure of a liquid is
related to its boiling point ?
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() What is a thermotropic liquid crystal ?

(k) State the law of rational indices in a
crystal system.

(1) What is universal indicator in acid-base
titration ?

Answer the following questions : (any four)-
2x4=8

(a) The mean free path of gas molecules
increases and number of collisions per
unit time decreases with the decreasing
temperature. Explain.

(b) Explain qualitatively the structure of
liquid water.

(¢) Determine the interplanar spacing
between the (221) planes of a cubic
lattice of edge length 450 pm.

(d) The degree of hydrolysis of NH,CI in
0.02 M aqueous solution at 298 K is

5x10°2. If pK, for NH,OH at 298 K is
4.73, calculate pH of the solution.

(¢) Value of Van der Waals radius for
gaseous A, molecule is 2.0 A.

Calculate Van der Waals constant b
for the gas.
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1. Answer any seven from the following
questions : 1x7=7

wee a3l eHitaEa Rt Ao Ted 34 ¢

(@) What is meant by orthogonal wave
function ?

SI<fsiTE GARsl T W & e 2

(b) Express 1D in coulomb meter.
1D T 1% bl gaas e 1 |
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(c)

(d)

(e)

Using VSEPR rule predict the shape
of SF.;

VSEPR @9 2315 3 SF; (AO0R Sigfe
fefa =1

Arrange the following compounds in
increasing polarity :

we faml (TSP 41T SHETS A@R—

(i) 1,2-dichlorobenzene
1,2-51%% 4 e

ii) 1,3-dichlorobenzene
1,3-Tiz q r@wfew

(iii) 1,4-dichlorobenzene
1,4-©i%g' A few

How many spectral lines will be
produced in the spectrum of H-atom
when an electron jumps from Sth
energy level ?

T2G 1T G FFARGAL! A% *Ew A
Si%a SR FEAS 20 W FUe ¢
@l (ol TR 2

Out of the following anions, which is
more stable and why ?

weT 7l SRR (P! @R 33fea e R 2
HC =C°® and (CH;), ce
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(9)

(h)

()

0)

(k)
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Why is AICl; covalent, while AlF; is
ionic ?

AICl, RIS AZRE, % AR, @i
SRIE | IR 4

Out of NH; and NF3 which molecule
has higher dipole moment ?

NH, SR NF; SioR foeqe (@ sqa
farws @ (3fR 29 ¢

Define Madelung constant.

CTER &3] e faa |

Write down the tautomeric form of the
following compound :

wore fAal iR BB A ot v

O O
i
Hy ™ \ﬁ/ ~cH,
2

Write down the energy expression of
an electron in the 3rd shell of an
H-atom ?

Y EA GNFR PO FHFS A 3E0 AR
e e AMH =)

Contd.



() Draw the chair and boat conformations
of cyclohexane.

B3% T 5] S AN SEHAS] W 4 |

2. Answer the following: (any four) 2x4=8
ware fruraa faerr sifavrd Ted 3

(a) Write down the major product of the
following reaction :
ware frnt fafeantm 3 Rfearers @
W4 TA FCH! S 4 |

H ale. KOH

H 2
HyC—(C—C—CH;} 74

Cl

(b) Calculate de Broglie wavelength of an .

electron accelerated through a potential
difference of 109V,

100V faea sfidfare sife afa 4a ag @i
w-aafa wasind faam 22 somt 34 |

(c) Identify the following compounds as
aromatic, anti-aromatic and non-

aromatic.
were fral (eaRs @ rhs, (F-gaEhe
i e il Tt s % ¢
H
0 A
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(d)

(e) -

(i)

(@)

A particle having a wavelength
4x10-* em is moving with a velocity of
100em/sec. Calculate the mass of the
particle.

G5! oI TR 4%x104 em A

5if$ra% 100cm/sec Z0F, O &4 Ay 41|

Write the enolic forms of the following :
e fam AR TWEE e sraefE
fevan

: O H
©=o @ g,c—c—c’'—cn,

What is specific rotation ? Give the
mathematical equation for calculating
specific rotation.

A% g Wi f& ga @ [ gefq @ aam
A iffeifees @ Fen

Write two differences between atomic
orbitals and molecular orbitals.

A sl ik Sidfke safnad wee
75! si1efa faan)

Though B-F bond is polar, BF; is non
polar. Explain.

e B-F %W 4317 =, BF; W9 WEIT |
[ =4 |
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Answer any three of the following :

TS

5x3=15
raraRR A fofavrq Ted 418

(a) Find the

(b)

(i) frequency, and
(i) wavenumber of the 2nd line in the
Balmer series in CGS unit.
2.5+2.5=5
Balmer (29 @SR @4R
(i) THERE, G
(i) T CGS @3=re Faold =411

Distinguish between bond moments
and dipole moment of a molecule. The
dipole moment of HF molecule is 1.91D

and the bond distance is 0.92A.

Calculate the percentage ionic character
of HF. 1+4=5

9B TR A T TR B I e
“14%) 741 | HF @91 farw=: 3@ 1.91D %

A 7 0.92A. HF S93 *1e<s4] e @4l
fefa ==
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(c) Draw the Born-Haber cycle for NaCl

using the following data and calculate
AH} (NaCl) : 3+2=5

Uy = -75kJmol ',
AH,(Na) = 496kJmol ',
AHZ,(Cl) = -349kJmol !
AHS, (Cl) = 242kJmol ',
AHS(Na) =108 kJmol '

NaCl 593 IR I-(R[ b&0! W 3 Al
weTe Rl TR /1 AH G (NaCl) Refa a1 3

Uy =-75kJmol -
AH,;(Na) = 496kJmol ',
AH2,(Cl) = -349kJmol ™!
AHS(Cl) = 242kJmol ',

AHS(Na) =108 kJmol ™!
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(d)

(e)

many radial nodes are

How :

present in the following wavye
function ? 1+1=2
w7 i v AR AfeE ey
e < 2

(a) n=4, [=2

(b) n=3, I=1

(i) Sketch the orbitals for n=3, 1=2.
3

n=3, 1=2 %17 SaAoa Ree oiga= a1 |

Draw Newman projection formula of
conformers of n-butane. Arrange them
in increasing order of energy. 4+1=5

fAroma SEIIaed AR o wfersem
T 9 AR Figee *feq SEwe AEH |

What is oxymercuration-demercuration
reaction ? Draw the mechanism of the

reaction by considering a suitable
example, 1+4=5

RS- Rt R & @

Bl Tzt Tre 2R Ve Rfer i
a1 7
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(9)

(b

Write notes on: 2.5+2.5=5

(ot fava ¢
(i) Saytzeff’s rule
®ZrET T

(i) Huckel rule of aromaticity

AR @R Aife

Show the product of ozonolysis reaction
by considering pent-2-yne as an
example. Mention the steps involved in
the process. 2+3=5
pent-2-yne 3 W& wai2fez [f@Ease
faferarere Ao | T RiFade
ferafafa Ty =1

Answer the following: (any three)

(@)

10x3=30

Give the detailed account of Fajan’s
theory to explain the partial covalent
character in ionic compounds. Using
Fajan’s rule explains the trend in
solubility of silver halides. Also explain
the trends in bond léngths of the
following silver halides :

AgCl (277pm), AgBr (289pm) and Agl (281 pm)

5+2.5+2.5=10

Contd.



(1)

(g )

(b) Inductive effect
G deid

(c) Hypcrconjugative effect
wfenegfurel 2ol

Write the limitation of Bohr’s
atomic theory. What is the
difference between radial wave
function and angular wave
function ? 3+2=5

Ta'a o[El WIfEa AERITHR @40
e T e SR @FNIE T4
T Wed A1 &l |

The ionization energy of rubidium
and silver are respectively 4.18 eV
and 7.57eV. Calculate the
jonisation energies of an H-atom
with its electron in the same
orbitals as in these two atoms and
account for the difference in
values. S

afafeam i fFTer GTF 1or SR iead
G @A T 4,18eV W 7.57eVI
TAAE (T1A OR WA G SRS
o RGH (A «b) el A,
cefea 27 238 tem GNADR W

e e wm wm qoR - S
ool |
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(i)

(iit)

(h) ()

()

State and explain Hund’s rule of
maximum multiplicity. 3

weq WA sffes Tferd Tmy a4 e
2517 %4 |

Calculate the velocity of a moving
electron in the 2nd orbit of He*
ion. - 2

He* Sy fadh safite o =34
o sferas e ==

Write the differences between
diastereomers and enantiomers.

4
TR BRATNR W@ TS TR {12
Gl

Write short notes on : 3+3=6

53 (ot fovan s
fa) Meso compound

@z

(b) Chirality in alkenes
e frafEbt
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wrfia AREA e AL g (FEE
mmﬁﬁm{mmﬂmm,WWIW

LA R

WW|WWWC@WWW

|

AgCl (277pm), AgBr (289pm) and
Agl (281pm)

(b) Using LCAO show how two 1s atomic
orbitals may be combined to obtain
different molecular orbitals. Draw the
probability function for the bonding and
antibonding molecular orbitals. Mention
the differences between bonding
molecular orbitals and antibonding

molecular orbitals. 2+3+5=10

e Safad @aRe fiew qife Sl
= (ariE il 1s AR safca Al (2
fafen wiefae wafrba 5i5m 2, IR ol | T
T4 Afsasd wefde Safpaa ASREl T
weas 74 | 9% W% 2feage S SRR
Afaar e
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r

Assign R/S designation of the
following compounds : 4

wae faa (oA R/ S Bz fFhsid &1

(c) (1)

‘I:°°" CHCICH,
c"""u Ci C-H
(a) ":c/ l OH (b) ' 2Hs
H H
H
H, .OH
R E NPE (d) Ho—‘~cuo
CH;CH,

(i) Assign D, L designation for the

following compounds : 2
ware frmn (eI D, L oz ot w1 ¢
H\‘&o CH,0H
H,N—+ —
@ HTOH z :
(b) H——NH,
H—r—OH
CH,0H 0%
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(ir)

Assign cis-trans and E/Z notation

for the following: 2
was faamara cis-trans E/Z fo% @i
L |
HyC H H3C, H
@ )=t (b) =
H  CHy CiHlg - CH,
(iv) Draw the structures of the
following : 2
o Az I YHA of4l a3 T v

(d (i)

(i)

(a) (2R,3S) - tartaric acid

(b) (Z)-Pent-2-ene.

Using the idea of hybridization

draw the shapes of BeF; and BCl;.
o

g wife #wel T BeF, W% BCly

TR TR T 3+ |

Giving suitable orbital overlap

diagram, explain the following :

5
wferaem bea wze 2 =4t 2

(a) Positive overlap

g wfsrEom
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(e) ()

(i)

(b) Negative overlap
YIgE SfSraom

(c) Zero overlap
0 Sferzsm

Explain Kolbe and Wurtz reaction
for the synthesis of alkanes taking
suitable example. 2.5+2.5=5

Trrzaez arEd Are-Rueae /= we
Thx RfFTR o/l @FE 9aEs oFS
21 7, I@i2 o)

Discuss the Markownikoff’'s and
anti-Markownikoff’s addition of
HBr to propene. Justify the
observed behaviour. S5
#fome Fe HBr W@ em RiEFm
faferam g g=2 &

Write short notes on : (any two)
- 2.5x2=5

59 et e ¢ (Riravear g5y)

(a) Mesomeric effect

ERERE o)
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