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CHEMISTRY

( General )

Full Marks : 60

Time : 2Yz t:.o:urs

The ftgures in the margin ind.icate full marks

for the questions

Answereither in Englishor ln Assa mese

1. Answer the foliowing : Ix7=7

rc-qo fiqrcsrfi G-sr fuI :

(a) Write the electronic configuration of Fe2+
and mention the number of unPaired
electrons present in it.

Fe2* < Wfu R-fft{ fr"{ qr ?srs q-fi q{q
frq?qr {r,?m GeHq +<t r

(b) Which series of hydrogen spectrum is
observed in the visibie range?

qftg'tct-l' <"rfr{ cfiqeh csft Wql{ c'1i5,{

\csap cq{l {lr ?

(c) Mention the shape of iFt molecuie.

rF7 qT{ qTe ses"q +q r
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(d)

(e)

(zl

Give reason :

sl-{1?rfRr :

BF3 is non_polar but NH. is polar.
BF3 q!€h fte mr. $R{ |

o-Nitrophenol is very less soluble inwater than p_nitrophenol. Wh;-""'
p-Tffi'ZT-aqq 

5;e-** o-+tE$,7q"4q "nftio qft$i
s\ q?y'r= eS r frl r
Find the number of atoms in a unit cell off.c.c. lattice.

f.c.c. cEftqE qs-f
sfreu-,, 

cFl\t cl-sl 'r<qTT{ l\.BT

Define the term ,critical 
temperature,.

'@rB-s b'rerel'< nqg.r frRrT r

n

(g)

2. (a) Write the eiectronic configuration ofpotassium atom and mention tfr" ,rJu""of all quantum numbers of the valenceelectron of potassium" 
2

1ZtR-TN "KITT{ tFTAfu R,Tnq fr?Ir qlT
ltbR{T{ fiqlT{ c{lsTjsT c$a1-{ k"i*nfr<(b) n,T'":the b*ulr-_ of this theor5a discuss theshape of XeFo . -", 

l+1=2
vsEpR EEr qhstr fr:n r ,e sq{ ftfr\5XeFo R qTTft Ercm5{t $_{t IAi5-5500/42 

( Continued )

{3}

(c) Write a short note on Fajans'rule.

\'lqT{-{ {3-d '3"i<s eh DT 6m i}?ll r

(d) Define viscosity of a liquid. FIow does
viscosity vary with temperature?

rt. 5x3= 1 5

Eff$ "klqf{ qrsom {iwl frq} I qryst G$sK
q.i\5 cfeqTa{ lfisres w r

Answer any three :

i\ 6q-6;11frfitsK tsq< frcir :

{a,l Deduce the following relation for arr
electrorr revolvi.ng the nth orbit of
hydrogen atom and hydrogen-like
species (one electron system) :

aLz"e'mEn=-
Be/hzn2

Where the syrnbols carry usual
meanings. Mention why the expression is
negative. 3+2=5

qftg'gw fl?wtT 3r qpg'6q{ qn qT{-{ (qh

W-{ crST \58) n p-{ \f,{Rbs tRerq <F-{I

ffiK <rc{ vqe fi$ q?-qrch Gqqmq n-fl '

14z'e 'mtlun-
aef;h2n2

fiazrr< TD<IF-{ TCvKT 
qd ry.K r <tFrch f}r

46irE$. €-rg{s-{t r
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(t) An aeroplane moving at a speed of
200 rns-l has a de Broglie wave-

length of 5 x i0- 40 m. Calculate the

mass of the aeroplane.

:rB or+eis 2oo f,rbm c{tro tifr +3l
eE{ G-{rqRI'q-{ kj g",TR wialffi q'a

5 x 10- 40 RbF r 0qrqlql-si"Fm s{ 5i6l-'1l

s-<T I

(it Write two points to disting,uish
betu'een orbit and orbital.
q_{Rn q-s q-d?&d6 $ss $i 'nqf+i frr1.1 r

Establish Born-Haber cycle for the
formation of NaCl frorn its elements. How
can lattice ener$/ be calculated from this
enerry cycle? 3+2=5
.b"rrEn ffi-qs5 "tKI NaCl T 6l'r;t{ <"f-cq<r<<

D-sfi gf.ctT $-{T I ,€'rB u-s,={ "rql cqfrq -rb
ftoirs qffi q<t qq ?

(d) What is surface tension of a liquid?
Describe a method for the determination
of surface tension of a liquid. 1+4=5

sif,TI "t'dck "lgbn ft? W{T "Fdqfu "{$b4
frqtvq eh qqB r.f{T s-{i I

(e) 0 Derive the expression for the critical
constants in terms of van der Waals'
constants. 3

sr{' vK <rffi e'{s-{ qqKC{ @,,B.f

sKs.+?$K s+ffilfr"fu +-ql r

(b)

(sl

(iil Show that the ratio of two heat
capacities lbr monatomic gas
molecule y is 1.66.

4. 1Ox-3=30

(c)

<f$c* -,S$s Ira.KI :

(1) C-F, C-Br,

Ai5-5500/42

<-{fiK &s-{s fi$ d q-{IR v-qs ft{rc{r<

c-s, c-c
(Polarity / sATrsI)

cqls<t c{ ,sT "1rq$1R"s cflq. qT{ K$R{
\51fl {l-{f,{ \TTiFo y T Il-{ 1.66.

Answer any three :

R cs'reqT ftfifi< b-qq f+'{T 
'

(a) (t) Derive Schri'idinger wave equation.
Show hou'it is different frr:m Bohr's
theory. Mention the significance crf

various terms used in the equation.
4+2+2=8

s'&+wrE4 w(fl qfts-{q-ch bq{rq qqt r

<'T{ sq-{ Ests qTF{ 
"ffcFsT ft, fiT\s<l r

rftsqqzbm qt+'t RF{ <ft'n{]Td A{fiET

Grn-{ q$ r

(it) Write Hund.'s rule and apply it in the
electronic configuration. of nitrogen
atom. 2

qq-{ frfub ft<rr q-E ffi'6qa 4<mT<

, ffift{ fiilqs't$n ererlsi s-$ r

(b) (t) Arrange the following in increasing
order according to the properties
given in the parentheses : 3
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(2) C2H2, C2H6, CzH+

(C-H bond energ' /
c_H <Tef; rfu)

(3) BF3, NH3, H2O, CH+

(Bond angle 7 <frfr c+n)

(ii) Explain the structure of CAZ- on
the basis of the concept of
hybridization.

co3- q-{r+{ offq qi<n-<"t-{ {Ffl-{ ftfts
{rt$I +KI I

(i-iE Explain why molten NaCI conducts
electricity.

fr-T rrRs Nacl € fiTq qR<qq s-c{, EqSTr

T'<I I

(iu) Explain why the melting point of
AlF, is higher than AlI3.

AlIs { Yq-$5 AlF3 { 6j"Fil(T fr{ C{R,
<IWI T<il I

(it)

(iii)

171

Hydrogen bond

qFg'rqa {fi
Mulliken scale of electronegativity

furs+rw {fue-+< csq

Write four postuiates of kinetic
tfoeory of gases. Derive the kinetic
gas equation. 2+4=6

cqq{ qfu{ uRfi ffifr.<n r c'lqa q&q
qfr-s<qztT $"1{qr s-Er 1

(c) Write short notes on :

u16lsr fr{r :

(r) Radius ratio and geometry of ionic
compound

o:m{ w1"nu qr+ -,TI{ft{ ffierq wfrG

4+J+3= 16

(d) 0

(iL) One mole of CO2 was found to
occupy a volume of I.S2 L at 48 "C
and at a pressure of 16.40
atmosphere. Calculate the pressure
of the gas applying van der Waals,
equation.

(a = 3.59 atm I] rrrol-2

b=O.O43Lmol-l
R = 0. O82L atm K-l mol-l; 4

48 "C b+ot w+ 16.40 <]-T{se-{ DIfle
qs {'E co2 c{q{ qtnET 1.32 t . srq
qK <w{ q$s{.t srfiI6i Tfr cqqebx u"t
rlw +3t I

(o = 3.59 atm L? mol-2

b =O'O43L moi-l
R = 0. O82L atm K-l mol*ly
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(t) 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

qfilt "mnf{ EPqr DT'tGs\oK eryes ft{e{
qr-+ frr 'rffi q{ ? YA$ "t-?IqF{

{I-'Mfl fr"frq ,stl "tqft qB DT?s <f{l
T-<I I

(it) An element having b.c'c. cubic
geometry with atomic mass 50 u,
has edge iength 29O Pm. Calculate
the density of unit cell of the
element. 5

qb ffi-q< sR-c+fu$ x-flTB .er35 c+-lT{

s'tgffit 29o pm, ffiT{ "6a{qR$ \rT

50 u. cffiT{ ,{T-s cflT{ T{q 5IT{t T3t I

(f) Write short notes on : 5+5=10

u1fufrtr:
0 Degrees of freedom

EIgEI TliqT

(iil Schottky defect and Frenkel defect

EtR wF q;q 6'i6q -

(e)
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