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1. Answer the following as directed : 1x7=7

(a) The compressibility factor for hydrogen
and helium gases is less than one at
all pressures. (State True or False)

Conud,




2

(b)

(c)

(d)

(9)

Answer the following questions :

(a)

A real gas obeying the van der Waals’
equation will closely resemble an ideal
gas, if

() the parameters a and b are small
(i) a is large but b is small
(i) a is small but b is large

(iv) both a and b are large
(Choose the correct option)

A free falling liquid drop is spherical.

Explain why.

Define the term ‘plane of symmetry’ in
crystal system.

State the law of constancy of interfacial
angles.

Explain why an aqueous solution of
NayCOj; is alkaline.

PH of 1-0 x 10-8M HCI solution is not
8. Explain.
2x4=8

Explain why real gases deviate from
ideal behaviour.
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(b)

(c)

(@)

Viscosity of liquids generally decreases
while that of gases increases with
increase in temperature. Give reasons.

A crystal plane has intercepts on the
three axes of crystal in the ratio

%:%—: oc, What are ‘Miller indices of the

plane ?

Calculate pH of a 1:0x 10-°M NaOH
solution at 298K.

Answer any three of the following

questions :

(a)

(b)

(c)
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5x3=15

(i) Derive van der Waals’ equation for
n moles of a gas. 4

(i) Under what conditions a van der
Waals’ gas behaves ideally ? 1

Define critical constants of a gas. Derive
the relations expressing the critical
constants of a gas in terms of van der
Waals’ constants. 5

(i) Define surface tension of a liquid.
Give the SI unit of surface tension.
How does surface tension of a
liquid vary with temperature ?

5

Contd.




(i) At 293K, 1-0x 10-5m3 of water
gave 29 drops and same volume
of diethyl ether gave 86 drops from
the same stalagmometer. At the
same temperature density of water
is 1-0x 103kgm3 and that for
diethyl ether is 7-0 x 102kg m=3.
Also at 293K surface tension for
water is 72 dyne cm-1. Calculate
the surface tension of diethyl ether
at 293K. 2

(d) Explain the symmetry elements of
crystal belonging to simple cubic
system. ‘ <

(e) Write the dissociation equilibria for &
dibasic acid H,A in aqueous solution.
Establish a relation for the dissociation
equilibria constant. 5

Anstr any three of the following
questions : 10x3=30

(@) ) Enumerate the assumptions of
kinetic theory of gases. 3

(i) Derive the fundamental kinetic ga8
€quation. 4
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(iti)

®) (i)

(i)

c) ()

(@

(iii)

Calculate the temperature at
which root mean square velocity
of N, molecules will be 1000ms-!.

3

Derive the reduced equation of
state from van der Waals’ equation.
What is the law of corresponding
states ? 4+2=6

The reduced volume and reduced
temperature of a gas are 10-2 and
0'7 respectively. If the critical
pressure of the gas is 42-:56 bar,
calculate its pressure. 4

Explain the theory of experimental
determination of surface tension
of a liquid by drop number
method. 4

Explain the effect of addition of
various types of solutes on the
surface tension of a liquid. <

Explain why at the boiling point
of a liquid temperature does not

rise although this is being heated.
o

-
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(e)

(i)

(iii)

©

(i

(i)

(i)

Derive Bragg’s equation. 4

X-rays of wavelength 0:15nm are
used in an X-ray diffraction
experiment. First order diffraction
is observed when the angle of
incidence is 10-02°. Calculate the
interplanar distance in the crystal
used. 3

What are liquid crystals ? Mention
one use of liquid crystal. 3

What is point defect in a crystal ?
Explain Schottky and Frenkel
defects. Give examples.

2+(2+2)+1=7
Sketch 100 planes of a cubic
lattice. 2

Explain why Schottky defects
decrease the density of crystals.
1

Show the variation of pH with
volume of base added during
titration of strong acid with strong
base and titration of weak acid
with strong lease. -
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What are acid-base indicators?
Explain a theory to explain the
behaviour of indicator in acid-base
titration. 2+4=6
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1. Answer the following questions :  1x7=7
(a) What is eigenvalue ?

(b) What is normalisation constant ?

() How many unpaired electrons are there
in the element present in fourth period
and sixth group of the periodic table ?

Contd.
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(d) What is the [IUPAC name of the element (c) Calculate the limiting radius ratio, '*/_

having atomic no. 114 ? for Ax; type ionic crystal.
(e) How many unpaired electrons are there (d) Draw the Lewis electron dot structure
in O; ion ? : of the following :

CO, C,H,, SO%, NO,
(/ What type of hybridisation does the

central atom of BeH, molecule

undergo ? following : ox3=15

(g) What is the covalency of chlorine in (a) Write a note on Bent’s rule.

\ 3. Answer any three questions from the
|
l
|
Cl,07 molecule ? )

(b) Using VSEPR theory explain the shapes
of the following molecules : 2%+2%=5
ClF;, ICl;

2. Answer the following questions : 2x4=8

(a) Find the expression of Bohr’s radius

i 1 (c) " Give the basic outlines of molecular
or the electr
ectron of hydrogen atom. orbital theory of covalent bonding. 5

(b) Calculate the effective nuclear change

(d) Taking the example of lithium explain

experienced by the 4s electron of copper the band theory of metallic bonding.
atom. S
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fe) Write a note on semiconductors. 5

4. Answer the following questions :

10x3=30

(@) Answer either (i) and (i) or (iii) and (iv)

(t)

()

(i)

(iv)
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What are spherical harmonics ?
Find the expression for normalised
angular wave function of p, orbital.
1+5=6
State Pauli’s antisymmetry
principle. Prove that two electrons
with same set of four quantum
numbers cannot stay together.
1+3=4

Or

Write a note on radial probability
distribution function. 6

Explain aufbay principle. 4

—<“

(b) Answer either (i) and (ii) or (iii) and (iv)

@)

(%)

Discuss the variation in ionisation
energies of the elements present

in second period of the periodic
table. 5

Discuss Mulliken’s scale of

electronegativity. 5

Or

(i) What is electron gain enthalpy ?

(iv)

What are the factors on which it

depends ? Discuss its variation in

a group and along a period.
1+2+3=6

Electroneéativity values of H, F
and Cl are 2.1, 4.0 and 3.5
respectively. Calculate percent
ionic character in HCl and HF

bond. 2+2=4
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() Answer either (i) and (i) or (iij) and (iv) (iv) What is redox reaction ? Write the

reactions involved In the

() How can you determine lattice
estimation of Fe?* ion using

energy of NaCl using Born-Haber
standardized KMnO, solution.

cycle. Explain. 6
1+3=4

) What is standard electrode
potential ? How can it be applied

to predict the feasibility of a

reaction ? 1+3=4
Or

(i) Draw the molecular orbital energy |
level diagram of CO molecule.

Write its electronic configuration

Find its bond order and give its

magnetic behaviour, 3+1+(1+1)=6 |
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Answer either in English or in Assamese

1. Answer the following questions : 1x7=7
(a) What 1s a meso compound ?

= T T T
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(b)

What is meant b . :
function ? y a normalized wave 9
|
5"]?!5!21. o9 G {‘%ﬁ & 3@ 2

Arrange the followi
- . WIing com .
Increasing order of bogndoanpg(itl;l r.lds r

e T G : ; “ :
mmﬂ:ﬁmﬁ@%ﬁ@m :

NHS’ PHS" ASHs, B':H3

(d) Draw th.e Structllre

f
conformer of Cycloh:xat:: most stable

= TORSE AR T e

the
molecule : shape of the following

SOCl,, sF,

SR (e)

w Wthh of

no € follows;
fpolar ? OWINg molecyleg ;
is

3 (Sem-1 [CBCS) CHE HG/ RC/G

Answer the following questions

(b)-
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ol a stronger acid than

Why is phen

aliphatic alcohol ?

REHe ERE e e & @
wifss ?

oo epsara Bad fordl ¢

Explain why racemic mixtures are

optically inactive ?
s R S S, |

Assign R/S configuration of the
following compounds :

s il cRerR R/ S MRt Rt
91 8

CHO NH,
H———\-* OH HO+ CH;
CH,OH H
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(d) What is Baeyer’s test ? Give the
reaction,

3. Answer any three of the following
questions : 5x3=15

(@ (i) State Saytzeff’s

with suitable ex

ample, 9

= |

(ll} DeSCribe

(b)

% S
T B o T s
T s oy = |

following
ify the products s 1%5=5
nt
(C) Ide t‘lons # qfﬁ‘ ﬁ ‘f,ﬂ
reac - -

T ., Lindars catslist
\ + 12
i) /\/
O;
g
i S TzZn/HO

Hot KMnO, .
(i) /\‘/

) X

H,0,/OH

2
P . e

(d) How are alkanes prepa
ing ?

foll:wmg‘ .

oS AR Al (T A HEO T4

e .
(i) Corey-House reaction

red by the
2% +2Y%=5

FrE-aez [AfE

Contd.
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(i1)

Wurtz reaction

The R

(e} Draw the radial pfobability distribution
curves for 1s, 2p and 3d-electrons and

4.

explain the difference.

5

s, 2p W% 3d TR @R el Row
T W+ TR Tider «idey it =)

Answer any three of the following

questions :

wﬁmmf%ﬁm@mm

(@

-

()

(i)
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10x3=30

Write two differences between
electromeric effect and

resonance effect. 2

AR R A AT Tere 7o
R SSRE

Write down the mechanism of
oXymercuration-demercuration of
reaction of propane. 3

AT SRR (51 R e
Riears R e

6

(i)

()

(®) @)
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State and explain Hofmann’s rule
with an example. 3

Tz Zecaed RfE Bl g 4

Carry out the following conversion :

2
weTe At sAfead &1 ¢

i W W

but-2-ene

Ethyne

Discuss the bonding in NO
molecule with the help of
molecular orbital theory and from
its molecular orbital energy level
diagram explain why bond energy
of NO* is larger than that of NO.

S
el SRR O FITS NO S 5107
2ef 71 SR TAR eI SRRcse e
fBaq LTS T T @ NO* AR
«fE o NO @
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(c)

() What is radius ratio rule ? How

1

can it help to predict the structure

of an ionic crystal ? What is its

limitation ? ' 5

e wgeire Kt 3 T 2 s
THE GHR AW [ e T @FEwE
W FE ? WR ARTORER 1t |

What is lattice energy ? How does
the solubility of an ionic solid
depend upon its. lattice energy ?
Mention the factors on which

lattice energy of an ionic solid

 depends. S

@ios *f& I & got @ wrEwm A
*my bR TS TR @y «fe
CRE @FEAMR WX W ¢ o e
R (#5 e e 1 TR o |
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(1)

(iti)

(@ (1)
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Calculate the % ionic character in
HCl molecule. Given the bond
distange in this molecule is
1.275A and observed dipole
moment value is 1:03 D. 3

HCl 993 % =g 4 @fa i) frm

@i @ HCl 999 &R @9 1.275A
% e far= aws 1-03 D.

The dipole moment of NHj is larger
than that of NF3. Justify the
statement. 2

NF3 S& NH;-3 fare st R ari
|

What are quantum numbers ?
How do they arise in the wave
mechanical model of an atom ?
Discuss the physical significance
of different quantum numbers.
1+2+4=7

@Rrom Wikt & & ¢ ol a9 RN
it %A ol @ Yeefe 2 ¢ fafen
RO TR (STeP [rag 3461 =11
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(11)

(€ @)

@

Write Schrodinger wave eqi.lation
for hydrogen atom. What are

various parameters used in the
equation ? 3

FITEA SRR AR AwRT ©
ﬁwmmmﬁmm—w—;g
ﬁﬁamﬁﬁmﬁﬁw

Compare and contrast about the

structure and stability of

carbocation and carbanion. 5
IR W% P GARR sﬁm i
HFEoR T e sy e |

Ho ]
W 1s benzene converted to
acetophenone ? Name the reaction

and discuss the mechanism
explaining each step. S
@Afeme @ewE a5 Reswe Afeda
= = | [iEanse am Fa . ARSI
" . o X

| W == e R 2ok s
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(i)

(@)

(i)

State and explain Huckel’s rule
of aromaticity with suitable

examples. ,

TG AT T e
R ot ==

What are anu-aromatlc
compounds ? Give examples. 2

o (Tm g e e 2 T
WAl

Compare the relative stability of

benzene, toluene and nitrobenzene

towards electrophilic substitution.
3

D GE Sl oifsdtom RiFaR ofS @ e,
mmaﬁ@’@ﬂf@ﬂ?mmw‘

(iv) Explain the difference between the
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terms conformation and
configuration by taking suitable

examples. 2
%memwﬁaﬁmmw
apjefa IO

_
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