3 (Sem-1) CHM
2018

CHEMISTRY
( General )

Full Marks : 60
Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

Answer either in English or in Assamese

1. Answer the following : 1x7=7
©o7e fRaTCIRe e i
(a) The radius ratio of an ionic crystal is
0:-344. What will be the structural
arrangement of the ionic crystal?
I BT A < oFT IPTY SIS 0-344.
SR FHFON ST 27

(b) Which of the following are isoelectronic
species?

OIS 741 (PN TGN 7
Na*, K*, Mg2*, Ne, 02~

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

HeR SI §F CGS YFFT TSE STFACH! forgn |
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(2)

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

b.c.c. AFRI (FF (FRS YT [N TRA
Sferear |

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

2p-orbital ¥ IPIY SRE TR IB o7
ST |
() Identify the compounds in the following
in which S does not obey octet rule :
W @R (@re S wee R W ven
i fofErs w1 :
SO2, SF2, SF4,' SFG

(9 What type of interaction hold the
molecule together in polar molecular

solid?
#Ty ey IO LS @ERRR SIFE T

GIRA I AR AT ?

2. (a) Mention the rules associated with filling
of orbitals in an atom by electrons,

Explain with an example. 2

ogm] OR SARGTHES g 4 AT
wRe @R TR TEY T 96 e

oS [ 90|

A9/369 ( Continued )




(b)

(3)

Define surface tension of a liquid.
Mention the factors on which the
surface tension of a liquid depends. 1+1=2

ST <BBT S A | SR opbe ST T
PR w390

(c) Name the two regions of electromagnetic
spectrum in which ‘Balmer’ and ‘Pfund’
series lie. 1+1=2
PR’ EE T @A Rpe FEN i@
“IfP/ JBR W ot |

(d) Write two differences between atomic
orbital and hybrid orbital. 2
FRNRE STRRGT IF RS SRRGT T
o1 N farsi |

3. Answer any three of the following : 5x3=15
wers A R e fefb T fan

(a) (i) Write four postulates of kinetic

theory of gases. 2
(o= ST SIiReT R for 1

A9/369

(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. 3
27 °C Tx©© H, CI=d Yo-T-I9cq™
Sl 11 27 °C Two© 0, (I @’

@9 9T T¥OR H, (o3 I, WH G,
8T 2] |
( Turn Over )




(4)

(b) (i) What is Schottky defect? Schottky
defect lowers the density of ionic
crystal while Frenkel defect does
not. why? 2

B F% R R Fhe = oA
Foe g I e e FY A
TG 7 | {792

(i) 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? 3

B T @ @R 2D e
R A WF 2f6CBT B TORTS G
B 3 | 3t FOR R @en «br o9
Rl @B SRR B Wl 3@, RREAGR
T AT 270
(¢) () Define hybridization of orbitals.
Explain the structure of CO2~ with
the concept of hybridization. 1+2=3

SARGR NFIw e B CO2-

LoD R ¥ S ——
-

(i) Using VESPA model, explain the
shape of IF,,. 2
VESPA o3 37zR IR IF,3 SIS 0
901 -
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(S)

({d) Deduce from Bohr’s theory
on2,2. 4
E, = 2n“z°me
n2n?
T TG o[ Al 70
_om2,2 4
n“h
(e} (i) Give reasons (any two) : 2x2=4
FRT Toefi (R e o1) -
(1) Dipole moment of NH; is more
than NF3.
NH,3 faes® a9e NF o @fR |
(2) Density of ice is less than water.
T TG TAOF 9 |
(3) P—Cl bonds in PCly are not
equivalent in length.
PClgS S P—Cl 39 Ofi S
a1
(i) All C—C bond lengths in benzene
are equal. Explain. 1
@fEe FFE C—C Id Off SN[ |
[T AN

4. Answer any three of the following : 10x3=30
oo i e fefbr e fan

(@) (i) Derive the expression for the critical
constants in terms of van der Waals’
constants. 3
oW OR IRH FFI TYEER TS
FIPELOR AFPRIM RRefy a1 |
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(b)

A9/369

(6)

(i) At what temperature root-mean-
square velocity of CO, gas is same
as that of Cl, at 293 K? 2

¥ T2er® CO,T I3 71 @1 293 K©
Rl Cl,3 3H 37

(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. 2
b.c.c. TR B QT @AY ST 50.
R PR Y A T AR I o0l
290 pom. ¥ |

(iv) What are ‘bond moment and
molecular dipole moment? When
are they become equal? Write the
relation between dipole moment and

percentage ionic character. 1+1+1=3
I facre ae uF SRS e e

A 2 Ao IW Ffom @ 2
e I I e WEAE f{ e
SPiECoT fordn |

Write short notes on : 4+3+3=10

59 O fora
() Quantum numbers/PRIGH &l

(i) Effective nuclear charge
Y

(i) Schrddinger wave equation
o381 SR
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(7))

(0 (i) Draw the resonance structure of
O; and NO3;. Why does resonance
give stability to molecules? 1+1+1=3
O; WF NOZI W™ 4 S|
e [ SRR R i 2
(i) Write two applications of Born-

Haber cycle. 2
3f-CRA1T 5 o1 AT fort |

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

1+1=2
TRHIRT WF SPIRE TG e IR
AT WHILE T o | R T
TREN ITALF R 74T 2

(iv) A cricket ball weighing 100 g is to be
located with O-1 A°. What is the
uncertainty in its velocity? Does
this value carry any physical
significance? 2+1=3
100 g o&[ bl f&R35 31 61 0-1 A° T
ore g e sRI amar 1 TR
AR SISl Y 3?2 % TR
CSIfST 1o ARFae 2

(d) Write short notes on/5J (G 11 : 4+4+2=10

(i) Radius ratio and geometry of ionic
compounds

AP TS AT AR (o SRS
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(8)

() Fajan’s rule/TE=< ag
(iii) Degrees of freedom/3SF 1l
(e} (i) How does Planck’s quantum theory

explain photoelectric effect? 3
ey ©9 M SR WIS
U P ?

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

CO, NO 1% N, W3 iR o1& i |
(i) Write briefly on equipartition energy. 4
&7 AAROIR 8IT© 503 B i

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

on a liquid. 4
TR o PEm AN BT oRfS 3
BRIl

(i) Explain with reason : 2
TR iR I

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

benzaldehyde.
para-T™ @ATORRA il
ortho-T5SH @SSRS e R
R TIPS A |

(iii) Derive the pressure of an ideal gas
from kinetic theory. 4
TR SRR SErEe A (1R GIe e

1
* * %
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