3 (Sem-1) CHM

2014
CHEMISTRY
( General )

Full Marks : 60

Time : 2% 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

see mAgERe Teq o

(a) Write the electronic configuration of Fe?*
and mention the number of unpaired
electrons present in it.

Fe?t 3 3gemgam Reumt fordl o< ore 24 Sy
BCAFTT W TeEY I

(b) Which series of hydrogen spectrum is
observed in the visible range?
PECRCTIE Gicis Bl e Cen Be Gl o S IR o
TS (MR I 7

(c) Mention the shape of IF; molecuie.

IF, 593 SIS Trae 41 |
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(d) Give reason :
BRI e -
BF; is non-polar but NH3 is polar.
BF; v d f5g NH, #9% |
(e) o-Nitrophenol is very less soluble in
water than Pp-nitrophenol, Why?
PTIRE TR TS o- a3 g S Sy
TN TS 7 | o

() Find the number of atoms in g unit cell of
f.c.c. lattice.

fee @ftm 935 e RAREEIE R
Sfere |

(9) Define the term ‘critical temperature’,

‘TS Taew’s ez o1 1

2. (@) Write the electronic configuration of
potassium atom and mention the values

of all quantum numbers of the valence
electron of pbotassium.

ORI e Bz Rewmr ey o
gESE] (ARSI o TR T .
TIPCETCR AT TRupg TR Toay 9 |

(b} Write the postulates of VSEPR theory. On
the basis of this theory, discuss the
shape of XeF,.
VSEPR ©%q Fiarbrz forar | @3 T fefes
XeF,; T =19l ey a7 1

2

1+1=2

( Continued )

( 3)
. , 9
{c) Write a short note on Fajans’ rule.
TG @q 9°TS 451 5 (Gl fore |
(d) Define wviscosity of a liquid. Hgow does ,
viscosity vary with temperature?
TE2 L) %J}}gfr,q
SR A Tmer e @) 1 A
EECRaIctCIIESINCI N
5x3=15
3. Answer any three :
R @ feorm Teg fore
i ati for an
{a) Deduce the following relation igt "

L electron revolving the nthq or Lyke
hydrogen atom and hydrogen-like
sﬁecies (one electron system) :

z%e*m
En == 2,2 2
8egh™n
Where the symbols Carry. 1'10821;;;1
ani i the expressi ‘
meanings. Mention why t p S s
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negative. M
DR CEA ARG A 2RGTEA AP WG (<D
Www) n oY waRkve oREwd
SO 1 ¢ L | '
ICEFACOR A SoTs WAl TG T F4T

z2e*m

- )2
88(2)h2n

E, =

oz T5awe qremal =Y PR | e @
Yo, TCAY FA0 |
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(4)

(S)

(b) (i) An aeroplarie moving at a speed of (ii) Show that the ratioc of two heat

200 ms™ has a de Broglie wave-

length of 5 <10~ %% m. Calculate the

mass of the aeroplane. 3
e ~ Wl Y TS v § T+ 1- 66.
ofs oreaw 200 FEM @TE e 11 ¥R SIS ¢ 9 W= 1- 66
a¥w TarErmeR W e sweor 20 4. Answer any three : 10x3=
S - 40 S5 Taemewag ©d siee ~ o .
b X 10 IRIDE ﬂvg(f% {«lq ©f 14 1 T{f C}W:ﬁ ﬁ')_ﬁ.'@m Tag fﬂ_{ﬂ. .
AT _ L
U . . . (a) (i Derive Schrodinger wave equation.
(i) Write two points to distinguish a i e . ,
: . Show how it is different from Bohr’s
between crbit and orbital. 2 . ! ..
\ theory. Mention the significance of
ARG S SRIRCGE WS o1 A o | various terms used in the equation.
(c) Establish Born-Haber cycle for the 4+2+2
formation of NaCl from its elements. How 7 feTead Bl TRISECE! S el |
can lattice energy be calculated from this P99 TGT FS AR N T ST |
- . N > A
energy cycle? 3+2=5 SAEchre 9 f[ifew aficame @kEs
TAME (TEPTE o[/ NaCl 9 S99 9(-(2a1<d TrEe 9 |
Zaaiici ISR ECER il B S IR G (ii) Write Hund’s rule and apply it in the
fewe siere w4 =7 2 electronic configuration of nitrogen
(d) What is surface tension of a liquid? atom.
Describe a method for the determination gwg e o wE TRE e MERIGE!
of surface tension of a liquid. 1+4=5 FETEAT RIS B 2@ 410 |
Eﬁ T oomiely oW 7 e e GEEn (b) (i} Arrange the following in increasing
el OB “mf® 9o« 347 | order according to the properties
) ) . " iven in the parentheses :
(e) (i) Derive the expression for the critical & o ba i} .
constants in terms of van der Waals’ T‘HF“W fsoqe fran «of WW wets T
constants. 3 RIECRCE SR AEIE

S T qEN FE9d EEE @
FEHFEOR AP el a1 |
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capacities for monatomic gas
molecule v is 1-66.

(ST @ 9% RRART R wH e

(1) C—F, C—Br, C—S, C—O0
(Polarity / Z4rTel)

30

=8
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( 6)

(C—H bond energy /
C—H 9=+ &)

(3) BF3, NH;, H,O, CH,
(Bond angle / M G 1°r)

(i) Explain the structure of CO%Z™ on
the basis of the concept of
hybridization. 3

CO3™ SIRFA o SReaed [ fofos
T

(i) Explain why molten NaCl conducts
electricity. 2

fo7 ifeTe NaCl « fge sifiqze a3, @
Bl
(iv) Explain why the melting point of

AlF5 is higher than Alls. 2
Ally I To0 ALR, 3 sietiss 59 @R,
AT A

(c) Write short notes on : 4+3+3=10

5Y (O foray

() Radius ratio and geometry of ionic
compound

ALY Sore S SRy CTeR sRfs

A15-—-5500/42 ( Continued )

(7))

(i) Hydrogen bond
(i) Mulliken scale of electronegativity

fpeere g o

(d) (i) Write four postulates of kinetic
theory of gases. Derive the kinetic
gas equation. 2+4=6

¢oleq sifeama BIfRGT Ford Bt | corsm sifes
FUFIEICHT Solole 47 |

() One mole of CO, was found to
occupy a volume of 1-32 L at 48 °C
and at a pressure of 16-40
atmosphere. Calculate the pressure
of the gas applying van der Waals’
equation.

(@=3-59 atm L? mol ™
b=0-043 L mol !

R=0-082Latm K™ mol™}) 4
48 °C Twel WF 16-40 AGAYFR BIS
aF WF CO, (9123 SRS 1-32 L. o
TIF T AR A FE (G B
SIee] 4 |

(@=3-59 atm L? mol™

b=0-043L mol™!

R=0-082Latm K™ mol™})
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( 8)

(e) (i) How and why does vapour pressure
of a liquid depend on temperature?
Describe very briefly a method for
the determination of the vapour
pressure of a liquid. 2+3=5
A S A e Twerd s fvea
e o ofRfds = gam  emds
Qs g @b crafs e s T
01

(i) An element having b.c.c. cubic
geometry with atomic mass 50 u,
has edge length 290 pm. Calculate

the density of unit cell of the
element. 5

@Bl (e RS TP GFF (P
o] 290 pm, C(NEHR IRTIRSE B9
50 u. (TEHH GBS (FF T8 5] 47 |

(f) Write short notes on : 5+5=10
2 o ot
(i) Degrees of freedom
TS NIl
(ii) Schottky defect and Frenkel defect
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