3 (Sem-1) CHM
2018

CHEMISTRY
( General )

Full Marks : 60

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

1. Answer the following : 1x7=7
wore IR B faam

fa) The radius ratio of an ionic crystal is
0-344. What will be the structural
arrangement of the ionic crystal?

A BT SHAR ot IrTE TS 0-344.
A FHFOR AT F 22

(b} Which of the following are isoelectronic
species?

oTS T (FIGAN TRHAGAT 7
Na*, K*, Mg2*, Ne, 02~

{c) Mention the relation between SI and
CGS units of viscosity.

AFeR SI WF CGS 9FFT ST AFAC0! forn 1
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(d)

(e)

(9

2. (a)

© A9/369

(2)

Find the number of atoms in a unit cell
of b.c.c. type.

b.c.c. PR IFF NS %I /AT R
Sferear |

Draw the distribution curve for radial
wave function of 2p-orbital.

2p-orbital¥ AP A T IBy g
T |

Identify the compounds in the following
in which S does not obey octet rule :

T (IR (NS S WB fEm M wep
iz fofds T4 :

SO,, SF,, SF,, SF

What type of interaction hold the

molecule together in polar molecular
solid?

FAY T I *mefs é*ca«qaw«w
GEE I I AT 2

Mention the rules associated with filling

of orbitals in an atom by electrons.
Explain with an example.

g O FARTTPTS W o AW
wPs 1 PER T T 9B S
GCS [N F90

( Continued )

(b)

(c)

(d

3. Answer any three of the following :

(3)

Define surface tension of a liquid.
Mention the factors on which the
surface tension of a liquid depends.

O{erd e e TRl | See ophm ST T
FRPTR TCEI ]

Name the two regions of electromagnetic
spectrum in which Balmer’ and ‘Pfund’
series lie.
IER’ WE Fie’ R Ryge @ i@
91 R W forn o

Write two differences between atomic
orbital and hybrid orbital.

ARART SARGT TP RS SRR T
wo1 N a0

wore et R @i fofbm S fran -

(a)
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(i) Write four postulates of kinetic
theory of gases.

(g s wIfRGr el for o

(i) Calculate the root-mean-square
velocity of Hy at 27 °C. Whether this
velocity of O, gas at 27 °C will be
lower, equal or higher than that of
H, gas at the same temperature.

27 °C T3R© H, T8 T-T4-353
59 11 27 °C THO© O, (oIq @
Q@9 T TR H, TS T4, WA G,
LECECH

{ Turn Over )

1+1=2

1+1=2
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(b)

{c)

A9/369

(i

(i)

(i

(i)

(4)

What is Schottky defect? Schottky
defect lowers the density of ionic
crystal while Frenkel defect does
not. why?

R o 7 R FH TR Sy
Boes 9 A AMe @FFT FHY IR@
g 999 | Ry

In a unit cell cation A is present at
each corner and anion B at the
centre of the face. If one of the
anion B is missing from one face of

the cube, what will be the simplest
formula of the crystal?

o TP GFF IR 21 e
IO A S 2! BT TR T
B A% | It R R @ @b opw
/GO ¢IRR B SR 1w, s
e AL 237

Define hybridization of orbitals.
Explain the structure of CO2~ with
the concept of hybridization.

ARG AFWE @ B coR-

A N R (AT RS
74|

Using VESPA model, explain the
shape of IF;.

VESPA % IRZR 3R IF,3 1R mam
FqI

( Continued )

1+2=3

{S)

{d) Deduce from Bohr’s theory

(e)

4. Answer any three of the following :

_-2722%2%me*

En = n2n?

3’qq ©G1 °[1 AfSH T

i

(@)

2,2, 4
E, = 2% 2z 2r’ne
n“h
Give reasons (any two) :
PRI il (R e 1) -
(1) Dipole moment of NH; is more
than NF;.
NH 39 fRer &< NFoF @R |
(2) Density of ice is less than water.
[T TG S I |
(3) P—Cl bonds in PCls are not
equivalent in length.
PC15® ¢ P—Cl 3% (i S
= |
All C—C bond lengths in benzene
are equal. Explain.
@S N C—C IF O I |
[ FAA

oo R i fofm Tes fam -

{a)
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@

Derive the expression for the critical
constants in terms of van der Waals’
constants.

TF TR IO FIF WA TS
FAFIOR AIPRIF fefa 41 1
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(b) Write short notes on :

(6)

(i) At what temperature root-mean-
square velocity of CO, gas is same
as that of Cl, at 293 K?

% BaseT® CO,7 31T 1 Rl 293 K®
4F1 Cl,3 W 3’32

(i) A compound having b.c.c. geometry
and has atomic mass 50. Calculate
the density of the unit cell if the
edge length is 290 p.m.

b.c.c. MR @I @R °@AY =¥ 50.

GFT FRY WY A 0 I oI ol
290 p.m. @ |

(iv) What are bond moment and
molecular dipole moment? When
are they become equal? Write the
relation between dipole moment and
percentage ionic character.
I facre ane wie w9l R ame
A 2 T T @R @ =0
focae o o o WEAR f1 WER
FECBT fort |

55 (B forsn

() Quantum numbers/FRITN 33

() Effective nuclear charge
Y=

(i) Schrédinger wave equation

@R 290 N3

( Continued )

1+1+1=3

4+3+3=10

(c)

(d} Write short notes on /59 ORI forar : 4+4+2=10

A9/369

(7)

(i) Draw the resonance structure of
O5 and NO3. Why does resonance

give stability to molecules?
O; W% NOZI Jo™H W67 Sl |

A= R a9 AT i 2

(i) Write two applications of Born-
Haber cycle.
39-CI{ &R TO1 et o o

(iii) Give one example of each of
intermolecular and intramolecular
hydrogen bonds. How does hydrogen
bond different from covalent bond?

1+1=2

IR wF SEeaRe 2Ryt R
TSR GOF Tz A | T I
AR IO R 44T 2 '
{iv) A cricket ball weighing 100 g is to be
located with 0-1 A°. What is the
uncertainty in its velocity? Does
this value carry any physical

significance? 2+1=3

100 g <& <01 favH 3= @61 0-1 A°F
oo wm A9 IR w1 TR
e wisrel R 237 % T
COIST et 1R 2

() Radius ratio and geometry of ionic
compounds

LIRSS W SEA AR s
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(8)

(i) Fajan’s rule/FEFR 3 .
(iii) Degrees of freedom /T A
(e} (i) How does Planck’s quantum theory

explain photoelectric effect? 3
R 9% RN SMEe RN AeR
[P I ?

(i) Draw Lewis structure of CO, NO and
N, molecules. 1x3=3

CO, NO 9F N, W3 foifdw «16=1 S |

(iii) Write briefly on equipartition energy. 4
=R TReTR @57 YT fBorar |

(1 () Describe a method for the
determination of surface tension

on a liquid. 4
o oMYy PoR A B oS 3
0|

(i) Explain with reason : 2
PR 0 I

ortho-hydroxy benzaldehyde is less
soluble in water than para-hydroxy
benzaldehyde.

para-TH =~ EUTRRT TS
ortho-FTTR EEEITLS e R
*{f1c TRge = |

(iii} Derive the pressure of an ideal gas
from kinetic theory. 4
ol AR SrEe W o v e
91

* * k
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