RN P

LA e e Fae
AERAKRE 17 FFE B R g00ns0n KA ] B

1. From Hhe follw.ng dita . Cleachls the  Standard enthalpy of sublmation of ice
ot -50% . ¢ n TG~ Mean heat Capacily of jce = 1.97¢ TK™J™, Mean
Reat copocity of liguid woler = 4185 TK"'g", Mean ot capacily of wafer
Vapour = [.860 j/(”j !, E,Ma//; ?/ﬁ/f,‘aw pj/,'az atl 0¢ = 333.¢ 79~
Enthalpy of evapoplion of waler ot jove = 22562 75, (6%)

2. An-ideal meonatomic §% ,‘m‘/ia/{/ ol 298K and a pressare of & atm s
ey ,oanc/e/ % a final pressure Sf ol : @) isothermally and reversibly ;
(b) rapid }sofhermal exponsion Aafa inst o Conslant pressure of /a:/nf .
coalealbule For each @z Hese e Kpansion () the work deve , W (i 2.
i) aH. (243 G222 G 22 )

3 pue benjene Ffreejes ol S5.402 and o solution of 0.2239 of p/e,,y/aa»ﬂc
acid ( Gty cHrcoot) (n 4.4 g o benjerne freezes at £.47C. Yhe mofal
freeging point /otderﬁtj Conslan? ?/ ben Jene |5 5./2 Kmet™' . (A) Calcufale the
afpareni' relative moleculoy mass of plefy/ace‘//‘c acid . L) ) Conment
(313%) on he result . dhe molecalar mass of GHecHacooH s (34 (29)

4. For the eju/'/r'éi’/'um /1//-/46'/(5-).= /r/c/(y )t /1///3(? ) - Estimate 2he 'Ifzm/emh/re

al Which e pressure due 15 He odissociation of soliel commonjum chforide

yeachs |atn , Jiven the Following Values at 298 f . (83)
AHf (KT o) 8G (kT mo))
MHacl(s)y  —3/5.4 ~203.9
Hel ¢p) - 72.3 - 75,3
NMH3¢q) — U2 VA

5 Gwen U= phT*2ER i S=NES 4L +72k8 rif | where Qs
partitiom funciion. Show that G- -/1/4744% . (3%

b. The microiaye S/edmm of H1 gives a serjes o]’ lines  ,yhose Se/amf"w?
IS 12.86 cm™". calcalile He mamen'[. of inerlia and the inferpuclear
olis fance of the molecule. (atomic mass: Hzl 1:127) (6%)

T @ Construct the oloemfb/’ mallipl; cation Zable ﬁy e fp,‘nz‘ Jreepf
Coh . @R ) Give Fhe matrix representation of the Cof group
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g /7” a farf;’de in a Cubic box of /e;}/vfﬁ X on cach side (a) Calealale
e f,-/;z‘ Hhree enerty levels. (4) what /s Hhe o’eJeneracy Sfor eachk [evel?
() Write He waye - funclions Cmre;/)mw//ry‘ to Hese [evels. (7%)

7~ (@) Write the Ham;ltortian Ofera'fa?’ fn’ Li atmt and dra +he ﬂ/:.‘a/mm
o shod i and ¥ . ) (Unte the Shttrs detympart pe ave functon
fov Li afrmt . and Whal are ok e(/;.o,nm/uer Me ard M5 (107 )

10. Diamornd has a ]’aze— Cenfored Cubic Structure iwith Hwo atoms per Jattice
point . Calealate the /erzj% of Hhe side of Hhe unit cell (6/6/75/:&} =
3.513/en? ) (5% :

11 Derve Hhe Sﬂac;'(yjs Correslomn/f'?/’/ o the (h#AP) Vé_//ec'//mrs Hhat wiay
appear om a Pow/er dia G o o/ a Pwm'/'f/‘ue Cubic c;:y;/‘a/ . The /er(:ff/c
0} fhe side vfw'if cell /15 a. (5% '

(2. At 2958C , CHsNNCHs a’eCm»fl)SeS ‘)ﬂd,’ﬂ/] by

CH3 MN CHS (3) ™~ G Hy (4 ~r/1/z(d,»
The fi/ﬂ‘-m’cfer vale Constanit 7s z.¢vx(0" %5 what will ée He
/)ari,‘a/ pressures of ciuWcHs and M. when cHyWWEHs initially
ot 200 torr  plecomposes for 30 min 2 (59)
/13- A /7ra/oosea’ mechan: sm ﬁ-r a 6,'—_ Ca?‘&é?ea/ yeaction
H+ HWO. + G HyNHs —f,é GHE Ny + M0 s Jrven below

H*+ HNO> :_?T H: /Vaf‘ (/wf,'z/ wa'//"éh‘wﬂ)
HaVOT +8. B ppB, +HO  (Slow)
ONBr +GAs ity B> G N+ 10 +B, (fast )
Verive the vale [aw Sor this Veaclion. (43 )
(4. For Os Cradius = 0,120 nm) 743 al opne bar pressure ot 25%,
@ Calewlale Hia nambev of coffisims per second una/eyanz 47 a 5-;7/e
O milecale. (%)
(b) WA is She ef] fedf o samper of Cof)isions of a/aué//"(t]‘ ta
2b gofule feiefﬂerafura at Constanl pressave 7 (3%)

(¢) what is He  mean free /94//: 7 ¢2%)




