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1. Swppose 6 mol of am idea| gas 2t 25:0°C ave allowed to 2xpand isothermally

and veversibly from am initial volume of 5 dw to a fimal volume of 15 dme
(® How much work i's done by 2he gas 7 (%)

b)) what ave 41U and 0H T @%)

2. A \,mole_ of h/dro en gas is heated jwm. T= 300K %o /000 K at constant
volume , Calcdate 2he entrvpychange o
(Tv =189 +326X6°T ji-.ox::?" T2 JKmel ). F%)
3. (&) brguid water axt/o0°C s in eguilibrium with watey Vapor at 1abm .
(&Fwop = 4060 £J mol”) , whit ave 2G and 251 &%)
V) Suppose that water at /o0°C is in comtact wHth watkr VAT
0.9 abn . Qludale s G oand 48 for 24rs pProass. (6%)

4. 7he Grbhs emergies of formation of M0u(3) dnd Nuly. (3) are 443 0 and
1020 &3 molyvespectively ot Latm amd 25°C.

@ Calcwkats Ko For Zhe veactim MNa04()) & 2N0,(§). BA)
S"’ At what pressure is NaO4 o dissociated? (%)

k\ PYOVC ‘é/mt fmf‘ 0;34_; ob.egi‘ng -/;/)Q VadeWMLS -ewti‘m
(P4 %,f) (Vin-b)=RT , the intermal pressure is YA (6%)

6. Calculate the activation emergy Sfor a veaction. whose rale constant
ot 25°% s doubled b/ A lo-Z IncreasSe in -t-em/aerature. b%)

T Given Zhe phase dmgmm, of #he 5a/cl—5f/.‘cm system

@) Where is the eutectic Pofﬂt T @A)
b at comstant pressure | calularte

Lhe cLegTee 9€ f’”fedom @[ﬂ,e Syfz‘@m Single l.‘?/u,;d region
al point @, e, omd & (6%) '

() what is the solid phase in T
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8. Find the follnsing expectation Values of Halom. using the wavefunction
o
@) ¢hr> b <> ) <8, d) <8,> e <> )

9. &) Write the enery g expressions of (i)vigid Yotor (i) haymenic oScillator
(b) Find the mimjmum values gf these mmﬁfﬂﬁ |
(C)Write the Selectiowyicles betwreen the onerg levels of Yﬁfd rtor: (7 14)

(0- For o free particle moving in. one dimensiona| space , write The

operutors ef (a) momentum (b ) kimetic &nWjJ () tstaleneryf. (7%)

l (. k) Write the Lxpressiont g‘ nf‘o‘v#umc-tfmn} of ) e paréic/e n onNe
dimens;anal space ') two Part[c/ej m three dirmensional space
b) Write the oxpressions of pnbab;/;%{ dMs,-tJ and the expectation
Value @C operatoy ff; . (7% ) |
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