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Q.1 Nlultiple choicc questions. \t:rrks 20 le\el (lo

I jn !h!' ll.iserberg uncetuirlli' principLe. uhjch 1$o 1 I-l I

measurablc plop.rrles of a pariicic cannot be ob-\erved

preciseh lrl llrc :anle linrel
a. Positi()n rnd rll.nrenlum b. Size and speed

c. Spin md color d. Erergy and torque

2 whal is tl)e Tero lloinl encrgy ir pal1icLe in onc din1crlsioral t L] l

ol

. I l, \', J. . -'n b.r

3 \\'lich ,:il !h!' lirlLo\\ing is Lnotn as the Schrodinger I I-5 l

c. ),: hrp .1. hr,2m , v:
,l ,\s the corccnrr.,trolr increases L]1erhickness ofionic I l-2 )

almosphele

a. Decreases b. Ircreases

c. B,rl! a aid b d. None officsc
5 whai is tinal eqLr.rtion ofTime ofRclaxalion olionic I l ] l

almospherc'l

rec

c) d = !!:11! d) Nonc,rllhcse
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6 Which is the equation lor Debye-Huckel limiling law l'or I I I 1

ac!ivily coe*icient.
.)lLt .A/\t b,logI - 4. /,,
c)logfL = Azz li d) None ofthese

7 Due lo adsorption I Ll l
a. Surlace energl increases b. surlace erergt becomes zero

c. surl-ace ererg) dcc(eases d. no change occurs in surl'ace

energ)

8 Which oltle foitowing is good adsorbent 1 Ll i
a. Silica gel b. Alumina
(Ila) o. cll h(L.'

9InFrennd]ichntisorp1idri5olhermthep1Utof]nzr\,erSuSli1Ll
c is a slmighl lire \.-iih slope equal to, and the \alue ol
rn'rr((pl .q'rn .o

a. arndb b.nandk
c l/a d. log k

10 Nlagnitude oflLlsorpliorl gas is e\presscd as --. 1 Ll l
n m/x b m\\
c. x],lll d. xlm

1l Or \\4ich ol the to Llol\ ing tactor adsorpiion of gas on solid I Ll l
adso$ent depends l
:1 On temperature b. On pressure ofgas

\ Lr- ro. n,.o -jDen' d All rhe . \e-
12 \\'hich is corccl sequence ofwave nurnbers associaled \\ilh I l-1 l

tlrj sfclclrirg oltLre lbllouing bonds?

a. Cl > C-CL < C=O < C=N

b C'l ' C-CL> C=O > C=N

c. C'l > C'Ci > C-O < C=N

d C-i < C'CL < C-O < C=N

13 \\'hich ofihc Iollo$ing nrolecule does nol produce rolalional 1 LI j

a. COr

c. co
b. No
d Hal

1,1 The first Slok-"s line and first anti-Stokes lines in fi€ I LI 4

Rotalional llaman spectrum ofN2o are displaced fiom the

Rayleigh tine b] -2.5l,l cm L 
and +2 514 cm"r respectivel).

Whal is rotadonal conslant olNrO?
a. 0.629 cli b 0.11q clir
c. 2.514 cm r cl. 1.207 cm-l

15 \Yhjch oithe ibllowing is true aboul lhc prinsipal momenls I t-l I
ol'inertia oia linear nolccule?
a. IA>j! and Its = I b. Ia =l r=i,
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c. lA -0, and lB: Ic d. I^=lB a.nd l.=0

16 Which oflhe lbllowing transitions between energy levels is 1 L5 4

an allol\'ed tmnsition?

a J=] +J=3 b.J:0 +J=2
c. J=0 +J=1 d. l=0+ J:2

17 The difterent types olenergies associaled wilh a molecule I Ll 4

a. Eleclronic energy b.Vibmtional cnergy

c. Rotational eneGy d.Ail oflhe mentioned

18 The transitjon zone for the Raman spectra rs ..-.

a. between vibraiional and rotational levels

b. bctween eleclronic levels

c. be'\^en ra,".l'c level. oInu,1ei

r L,l 4

d. be!\re.n nragnetic levels ofunpaired eLectrons

19 Which ofthe tbllowing must change for thc mode lo be I L3 4

Raman acti\'e?

b. Dipole momem

o- Polarizability d. concentration

20 ]'he nonnal modes ofvibfttions ofOCS molecule are --. I L6 4

a, 1

c,3
b.2
d.4

@
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Q.2 Ans\a-'er the following questions (SolYe an.\' T$o) 12

r) ])erire .rn cxpression lor Linear mg[]ar momentum for a 6 L2 I

diatorric lin.i1r molccule uLlh the help olquantlLm echanics'

b) l)en\,e an c\pression for lhc electron i[ a ihree-dimensiona] 6 L2 I

c) \\rile an) si\ postulates of{Juanlunl mechar)ics 6 I-l I

Q.3 Anrrtr'lhe follorYing qucstions (Sohe anl T\ro) 12

a) Deri\. an exprcssion for Debvc l{uckcl theorv of Inlerionic 6 L-r l

altlaclion lbr lonic aimosPhere.

b)E\aluatelhcI)ebye.Hucke]onsagarconductanceeqLla!ionand6l-]

the \iaLidit," oflhE Deb)e lluckel onsagar equalion'

c) F\plair ir dclail iorms oI rhe acti\ it\' coeillcien! in \er\ dilulc 6 Ll l

solui,rrs.

Q..l a) j.nstler thc lbllorYing qucstions (Solve an-r Two) 12

i) Dcti\c rn c\pression for Langrnuir ailsoQlion isoth'm in 6 Ll l

\urlice ch.rrinr\'

ffi
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ii) Explain and deive Gibbs adsorytjon isotherm equarion lbr 6 I-: i

adsorption ll orn solurions.

iii) Djscuss ir ,letail lactors allecting or ctitical lnicelle 6 l-: l
concentmlion (cmc).

b) Ans$er the followirg questions (Sohe any !'ouri 16

i) Explain in dctail inicellization proccss and revene lllicclle wilh 4 Ll l
proper diagrnrn.

ii) At 0"C and I elrn pressurc. the volune ol nirogcn ga,r .cqljred 4 L4 i
to lorr a monola) cr on a sample of charcoel is 155.5 crnr g I ol

charlou1. Calculare the surlace ar€a per gmm oIch.{coa1. Area

ofcross-section of\r molecuie is 0.160 i.nm)r.

iii) ,\ sanrple ofclloroform rose io a height oIl.67 cm at 20'C in a .1 Ll l
capjLlary iuhe ha\ing an inside mdius 01'0.01 cm. Whnt is lhe

surfacc rersrL)r of chloroforrr at this temperature: The dersill

olchlorolbnr is 1.476 g,/cmi.

il) Discuss in d.tail Capilldry rise meth,rd lbr lbe delennination rt 1 Ll .l

surlace tenrion.

v) Writeanoleontlpesofadsorption sotherrns wilh ditrgmm 4 i1 l

Q.5 a) Ans\y€r the follo*ing questions (Solve anl Two) 16

i) ExplaiD in brjel about antistokes line, slokes iine and Rayleigh I Ll 1

scallcring tinc in the Rotational RamaD specta of diatomic

molecules. 1I i such spectrum the successive stokes lines ar.

.epardleC ) -'jj cl . cr vro .' o.'.rJno \ r' -
molec lc'l

ii) Write an expression for rhc rolalio.al energ) level ol a non' 8 l-l 'i

rigid rotalor and obliin an expression lor lhe .ncrg) absorbcd

for transition liom lol\,er energv level ol Lluanlum number J to

higher le\,el ofqlrarium nunber J'l
iii) What is an arihormonic oscillalions of molecule? ConshLrct 8 I-:l 1

enersv le\el diasram for anhornodc oscillalor ard discuss
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productjon olvibraLional spectrum of diatomic molecuie. Whal

inlbrmation do you gei from the analysis oflhe speclrlL1r?

b) Anslrer the follolving questions (Solve any I'hree) 12

i) Calcularc thc \\-avo lengd1 oI radiation required ro e\cire CO 4 L5 4

molecule froor J=2 to J=l rolational level. Civen that the

rolalional coflstant ofmoiecule is i.q]2 cmr.

ii) Drai schematic diagmm of IR spectrontetcr and d€scribe the 4 L,i 4

source {)1:lR and lR detector-

iii) Whal are the conditions for the molcclrLc to be IR active? Show 4 L5 4

$ilh ncar slructual diagrams thal all possible libration modes

oIH:O molecxle are IR actlve.

iv) The diai;mic molecule HCI has a il vallre of 10.593 cn1 an.l .t L6 4

cenn iflgal dislo on constant'D' ol 5.ixl 0 
r 

crn 
I.Eslimale 

ihe

viblational tlequencl oiHCl molec! e.

@
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