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Answer either in English or in Assamese
1. Answer the following questions: 1x7=T7

©54 eTREbIq Ted M4l 8

(a) What is a meso compound ?

@% cael e & 3= e
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H)  What is meant by a normalized wave
function ?

e e Ay gia & qon e

(c) Arrange the following compounds in
increasing order of bond angle :

oo C'*Ti’ﬂl-'ﬂ‘-ﬁ 2AE] (@ Ame e
TR HCEIAI -

NHs, PHa, AsH,, BiH 4

(d} Draw the structure of the most stable
contformer of cyclohexane.

BRE TR HioEetd i TR w2
<=0

fe) Predict the shape of the fnllumng
molecule :

©FS il R wigle e <l e
SOCl,, SF.

(7 Which of the following molecules is
nonpolar ?

Tne (MEFIER (SR e wes ¢
S0,, PCI,
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(g) Why is phenol a str o
aliphatic alcohol ? ORger acld. than

uﬂﬁ-‘ﬂ'wﬁas GG G e f @l

2. Answer the following questions : 2%4=8
ST EPITIA e farel 8

(a) Explain the physical significance of W

and y?.
v R y?-A (SIfeT Ry ik 2|

(b) Explain why racemic mixtures are
optically inactive ?

e fixerrzm B iER e, 21 =) |

() Assign R/S confliguration of the
[ollowing compounds :

were fn QAP R/S fglRent fda

¢
CHO NH,

| H_Jf_ OH HO+ CHj
CH,OH H
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{d) What is Boeyer's lest 2 Give the
reaction,

1Y 2l MG [ el 7 st fasn

1 Answer any three of the following
questions !

i frereT R e el e

(@) (i) State Saytzeff's rule and explain

ox3=15

with suitable example. y)
Tojye TwEAPTL C2E0taTa [1R el
=1 |

(i Describe the mechanism of
dehydrohalogenation of alkyl
halides. - 3

GATEE (EEET [CnauisE TS5
ofs el gdal =

(b) Describe the utility of Born-Haber cvele
for calculating the lattice encrgy ol
sadium chlonide. ' 5

pfen gEEes @ HiE e S
FH{-(R b= A Al =
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() ldentify the products of the [ollowing
reactions 1%5=5

O i Ridapips Ridmmere s R
T4 2

(i /’\\\/ + ., Lindlar's catalyst _

0,

i NS JH,0

(iii) /\l/ __HotKMnO,

fiv) //\ +Cl, 773 K .

H,0,/OH"

W

) X + ByHpg

(d) How are alkanes prepared by the
following ? 2%+ 2%=5

TS AT ANl (FEE G SES I

R
(il Corey-House reaction

F'E-ger e
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(i) Wurtz reaction

oy fafery

(e) Draw the radial probability distributiop
curves for 1s, 2p and 3d-electrons ang
explain the dilference. 5

s, 2p Y% 3d TFZAa @ 7eifEe few
ol s TR FEeq 21 e <=0

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

iR g fofdoe ©ea e

(a) (i} Write two differences between
electromeric effect and
resonance effect. 2

ARG AR HE 2SI TGS F
oAlefey |

(i) Write down the mechanism of
oxymercuration-demercuration of

reaction of propane, 3
wR UfERisCrEra-feaaEEmss
Rifeam [igifafars @

3
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(i) State and explain Hofmann’s rule

with an example, 3

Tiizeepiz zoera [ @R e )

(iv) Carry out the following conversion :
2
Ge1S (At AR 1 8

—}\f\

Ethyne but-2-ene

(b) () 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.

5

oj¢fd SRfIEa TG TS NO S9a 516
Zofett 3 I 201 wieIfa SRidee «fewa
Baa Sgwe T W @ NO*4 AFF
xf& ©iF NO @R
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(c)

(i) What is radius ratio rule ? How

i)

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

can it help to predict the structure

of an ionic crystal ? What is its
o

limitation ?
it eire ffa g gl 2 s
e «bF oo [T T=e T @ EmE
w =< ¢ 2 SrEEenad FaA o

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

lattice energy of an ionic solid

depends. S

@ e qfa B g@ ¢ e oA

omlel W5 TedEel A (AR e

comS (@A FIST FE ¢ W ot
5 (56 wifE fed ot TR (74|

3
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(it

(ii1)

(@) (i)

Wem.11enre rure upnee /. O

Calculate the % ionic character in
HCl molecule. Given' the bond

distanuce in this molecule is
1.275A and observed dipole
moment value is 1'03D. 3

HCl 594 % ey «f fidfa | frl

og @ HCl 9@ 3rEH [y 1.275A
% *Rrafee G @ 1:03D,

The dipole moment of NHj is larger
than that of NFj3. Justify the
statement. 2

NF3 B¢ NH3-3 far= e ﬁﬁ,i-‘ﬂ]m
|

What are quantum numbers ?
How do they arise in the wave
mechanical model of an atom 7
Discuss the physical significance

of different quantum numbers.
142+4=T7

corarom WA & @ ? G5! TR TRAM
m;%ﬁm%aﬂ%ﬁ ? e
S R (e Rrrg A
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I,

(e) (1

write Schrodinger wave €qQuatig,
for hydrogen atom. Whay are
various parameters used ip the

equation 7 3
3G AR AW ?"’ﬁ\;@?ﬁ e
seee! forl | TGRS a3 g
Rfen (FRIBORER |-

Compare and contrast about the
structufe and stability of
carbocation and carbanion. 5

AZAOR e O #i12y e

How is benzene converted to
acetophenone ? Name the reaction
and discuss the mechanism

explaining each step. 5
@ e @R GBS R Reed

4 @ RiGmsm wm Bar o e
71 1 =it [ @ig 3o <
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(N () State and explain Huckel’s rule
of aromaticity with suitable

examples. 3
e TR TR G R
AR 2 <=

(i) What are anti-aromatic
compounds ? Give examples. 2

af5-a4'cafoa (et e @t @ Bz
feral |

(i) Compare the relative stability of
benzene, toluene and nitrobenzene
towards electrophilic substitution.

3

HagRe dfsvreR R ofe @i,

PR S AIZE RG] Zae! GEAl 31 |

fiv) Explain the difference between the

terms conformation and
configuration by taking suitable

examples. 2
12T A 3|
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1. Answer the following questions ;@ 1%x7=7
(al What is cigenvalue ?

(b) What is normalisation constant ?

(c/ How many unpaired clectrons are there
in the element present in fourth period
and sixth group of the periodic table ?

Contd,



(d) What is the IUPAC name of the element

having atomic no. 114 ?

() How many unpaired electrons are there
in O, ion 7

() What type of hybridisation does the

central atom of Befs molecule

undergo ?

(@) What is the covalency of chlorine in

Cl,O7 molecule ?

2. Answer the following questions :  2x4=8

(a) Find the expression of Bohr’s radius

for the electron of hydrogen atom.

(b) Calculate the effective nuclear change

experienced by the 4s electron of copper

atom,
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(c) Calculate the limiting radius ratio, /_
for Axz type ionic crystal.

(d) Draw the Lewis electron dot structure

of the following :
CO, C,H,, S03~, NO,

3. Answer any three questions from the

following : 5x3=15

(a) Write a note on Bent’s rule.

(b) Using VSEPR theory explain the shapes
of the following molecules : 2%2+2%2=3

CIF;, ICL;

(c) " Give the basic outlines of molecular

orbital theory of covalent bonding. S

(d) Taking the example of li:thiuﬁ'i explain
the band theory of metallic bonding.
5
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(¢) Write n note on semiconductors, 5

4. Answer the following questions - 10x3=30

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

()  What are spherical harmonijcs

(i)

(ii)

(iv)

Find the expression for normalised
angular wave function of Pz orbital.

1+5=6
State Pauli's antisymmetry
principle. Prove that two clectrons

with same set of four quantum

numbers cannot stay together,
1+3=4

Or

Write a note on radial probability

distribution function. 6

Explain aufbau principle. 4
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(b) Answer either (i) anqg (ii) or (iii) and (iv)

i) Discu iati
(i S8 the variation in ionisation
energi
gles of the elements present

In second period of the periodic

table. 5
(i) Discuss Mulliken’s scale of
electronegativity, S

Or

(iii) What is electron gain enthalpy ?
What are the factors on which it
depends ? Discuss its variation in

a group and along a period.
| 142+43=6

(iv) Electronegativity values of H, F

and Cl are 2.1, 4,0 and 3.5

respectively. Calculate percent
nd HF

ionic character in HCl a
0+2=4

bond.

: Contd.
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(c) Answer either (i) and (i) or (11f) anl (iv)

(i) How can you determine lattice

energy of NaCl using Born-Habey

cycle. Explain, O

(i) What is standard eclectrode
potential ? How can it be applied
to predict the feasibility of «

reaction ? 1+3=4
Or

(i1} 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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(iv) What is redox reaction ? Write the
reactions involved in the
estimation of [Fe2* ion using

standardized KMnO, solution.

1+3=4




(b) A real gas obeying the van der Waals’

cquation will closely resemble an ideal
pas, if

i/ the paramecters 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)

fe} A free falling liquid drop is spherical.
Explain why.

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

(e} State the law of constancy of interfacial
angles.

() Explain why an agueous solution of
Na,CO, is alkaline.

{gg pH of 1-0x 10-8M HCI solution 1s not
8, Explain.
2, Answer the following questions : 2x4=8

(@} Explain why real gases deviate from
ideal behaviour.

3 (Sem-1/CBCS) CHE HC2/G 2



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

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

"
-%_ ‘% ¢ %. What arc Miller indices of the

plane ?

(d) Calculate pH of a 1-0 x 10-5) NaOH
solution at 298K

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

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

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

(b} Define critical constants of a gas. Derive
the relations expressing the critical
constants ol 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 ?
3
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i) At 293K, 1:0x10-5m3
gave 29 drops and sam
of diethyl ether gave 86 dropg fro
the same stalagmometer, py 1hn
same temperature densiLy of Wart{:-
is 1:0x10%gm3 and thay g,
diethyl ether is 7:0 x 102kg e
Also at 293K surface tension g,
water is 72 dyne cm™L. Caleyly,

the surface tension of diethy] ether
at 293K. 2

of W[”-[:r

(d) Explain the symmetry elements of
crystal belonging to simple cubic
system. 5

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

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

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

(i) Derive the fundamental kinetic ga;-:i
equation.
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() Calculate the temperature at

which root mean square velocity
of N> molecules will be 1000ms-1,

3

(b) () Derive the reduced equation of
state from van der Waals’ equation.

What is the law of corresponding
states ? 4+2=6

(i) The reduced volume and reduced
temperature of a gas are 10-2 and
0-7 respectively. If the critical

pressure of the gas is 42-56bar,
calculate its pressure. 4

(c) (i) Explain the theory of experimental
determination of surface tension
of a liquid by drop number
method. -1

(i) Explain the effect of addition of
various types of solutes on the
surface tension of a liquid. =}

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

rise although this is being heated.
2
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(d (i) Derive Bragg's equation, 4

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

used. 3

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

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

2+(242)+1=7

() Sketch 100 planes of a cubic
lattice. 2

(i) Explain why Schottky defects
decrease the density of crystals,
]

) ) Show the variation of pH with
v.oiume of base added during
Utration of strong acid with strong

base and titration of weak acid
with strong lease. 4
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(i) What are acid-base indicators?
Explain a theory to explain the
behaviour of indicator in acid-base
titration. 2+4=6




