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1. (a) 1)erive the Clausins-Clapeyro~~ eqna t iu~~ .  Nnpl~ll~slene, CIOIIR, melts at  80.2OC. If the vnpor 
. . 

1)ressore of tile liquid is I 0  'Torr s t  85.8"C n11d 40 Torr s t  i19.3 '~ ,  use the C ~ ~ I I S ~ U S - C I : I ~ ~ J ~ I ~ ~ ~  

erluntio~~ to cslculnte (b) the el~thnlpy of vaporizntior~ (use uait: Ir,Jh~ol), (c) tllc 11or1nn1 bo i l i~~g  

point ("C), (d) the e11t1-opy of vsporiznlioa nt t11e 11or111nl bo i l i~~g  poil~t  (use unit: J/~rrol 10. 

2. Co~lsitler tile equilibriu~n N02(g, NO(,,) -1- 112 02(g,. 011e ~nole of is ylnced in n vessel and 

nllo\ved to collie to ~ q u i l i b r i n r ~ ~  at n total pressnre of 1 n ta~ .  AII arlalysis of tile c o ~ ~ t e n t s  of the ~i'il\: 1 
vessel gives the rntio values of partial pressure 1'N0/1'N02: 

1' 700 I< 800 1C 

(n) Cnlcl~lnte eqriilibriu111 c o l ~ s t n ~ ~ t  ICp at 700 :rud 800 I<. (b) ~ a l c u l a i e  AC",K,,,r,,ll (use unit: IrJl~nol) 

at 700 a11d 800 K. (c) Calculnte AW'-ia,,,,r,,, (ill IrJ/mol;i, n s s l l ~ ~ ~ i n g  it is i l ~ d e p e l ~ d e ~ ~ t  of 

te~uperature. (d) Calculate A(i7',e,c,,o,l (use unit: IrJ/n~ol) at 2!)8.15 K. 

3. AII ideal suIut iu~ nt 2 s  I< i u ~ u i d e  up of I 11io1e of A 1111" n o e s  

pressure PA* = 200 Torr n11d Pn* = 100 Ihrr. (a) Calculnte AZ3,,,lx (ItJhlol), A!&llr (,J/n~ol I{), AGnIi 
, , 

: . , .  
(IrJ/~aol), (b)Calcirlale the totnl vapor pressure (in Torr) s11d 1.11 e c o ~ n p o s i l i ~ ~ ) ~ ~  i ~ t  tlie vapor phase. i 

4. A sl.rong absmption of i ~ ~ f r n r e d  rad ia t iu~~  is observed fur a t  2991 CJ,II-'. . 
, 

(a) Cnlculate the force constn~~t ,  k (in Nlm), for tllb 111olcct11 e. 

this frequeacy to shift if deuleriu~n (*H) is substituted for 

constnat is u~~nffected by this substitutiuu. '11 = 1.008 no111, '"CI = 34.96') amu, '1-2 = 2.0140 aln11.- !' 

5. U s i ~ ~ g  t l ~ c  folloni~lg dntn for tile reactiou: A + B - - f t  
; '  , , j 2${' 

wit11 respect to A a ~ ~ d  13, and tile rate cu~lstant k (in ~.' i ')  for the re:tclio~i: , ' l I!$/. 


