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.    fr   Attempt ske`questio-nsfi-mall.

Question. No.1  is compulsory.

Use  of scientific calcula.t*drs ahd log tables is  allowed.

1.        Answer the  following  questions  (any.fiu6)  :  --                I.         ¥" 5x3=15

|`~t          1`1                                       t'l.rt      f              i-                    4.`+£+       +     {`+.i                       *                                                          ?`

(a)      rfe entropy of crystalline ice is. not zero  at 0  K.  Explain.
a               i                  `-ur,a+        I']r.{`         YY.                                                           ,                              +„     ,.                                          .f

(b)       GivingTsuitable  examples,  explain  the  meariing  of. epdergonic  and
--?            A                -=                 ,`tl                                r                                               I---,f         ''J       3

exerg.?nig3  r?,`,?ct7ions.            .`     T                     ,                      ,+

P.T:a



\

(      J,2r     ).     --`                      T:        +'r}.i    '`}     i.`7   I     L     bx581gt.

•(a)       The  enthalpy  df ne`utralization  of a  strong  monoprotic  acid  with  a

strong  monoprotic  base  is  always  con§tan`t.  EXB|?_in.  .} .,  €  ,r.,jy        *

(d)      With the help of mathematical expiessiohs, explai`h' vidy&AA'is '6alled

(e)

`twork.functiorf.    f                                       `,.+         `t'                 .  i`3      ,I   r.           fir

Classify the following as e`ftensi¢e/inten=iv-=±L RInetic L8hergy, rfes.Sifet;"

entropy,  molar heat 'capacity,  chemical potential,  Temperature. C-y¥  utz   ':`

To  predict  the  spontaneity  of a  process  both. ASs;;{`:`:d  ASsuJi` are
hl

considered  but _AG alone- is  sufficient  for the- Jsa`m.6. °E£-p|-ath.    4

®      Define integral enthalpy of ,solution `and dilution.

2.     -(a)       Derivecyclicrule                             ,.  i,`.      f9

(£)V(g)p(g)FL+]=°E.+u<      4ff    }^ I

Proveitforpvm=PT.         „                 aL,-.:i:`us   'T    ,     `J'      `i                          fl

(b)      With the`help of suitable mathematical expression, discuss und.er what
r                          c-i                                                   I(        ./     ,..'               i.I.

conditions  heating  and  cooling  effects  are  produced  in  the  Jo-ule
i                                               ..                                     r"          a    .                                                       ,r,                      .¥\.,

Thomson  expe'riment  involving  real  gasesL..  15``efine  Inversion

temper?ture  and write down its exbressio# %r an feafr gtas.
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(3) 5815  .

Six moles  of an ideal gas  expands isothermally and. reversibly from
+3

a  pressure  of 10  atm  to.2  atm  at  27°C.  Calculate  the  values  of g.,,

zu, AU and AH involved in the process. Will the values  of heat and

wo.rk  be  the  same  or.  diffe`rentjrhad  the  p-rocess  been  carried  out
1-f-

irreversibly? Why?                                                                               5,5,5

Write down. the statement of Hess's law of constant heat summation
and explain it with the help-of ah exanrile. Is Hess's law vali'd for heat.
exchanged  `q'  in  a,process  ?  Is  it  valid  for  entropy  c.hange

I,-

`AS' `?  Give .reason  for your  answer.

f   (rb`')L±    tJ:.ing  the  given  data,  ca.|culate  the  enthalpy  of formation  of acetici

{       aci.d=`                               `       .*                   #    .                                                   ,i

(j)       Enthalpy of sublimati6h  of graphite  = 7'18.39  ]£J mol-1
I

Enthalpy of dissociation  of hydr.ogen gas  =  435.97  kJ  mol-1
`1                                                                                                          .                                              -                                                                                                                                                                                                                                                                 ,

Enthalpy of dissociap.qu  tof oxygen. fgas  =  495.04 kJ  mol-1                .\

-     `Boin.d             Bond_ enthalpy        u

(kJ mol-1)

C=C

a-H

C=O

C-O

O+H

347.69

413.38

728.02

•,351.46

462.75

P.T.0.
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'®1   .(c)       Derive  an.expression  fijr  determination  of variation  o.f enthalpy  .of
i.                                                              I      d=J                                           i                  n

reaction with temperature.                                                                 5,5,5

4.[      + (a)       Describe cainot cycle. A camot endne operates between 500` K and

250 K.  If it absorbs  1000 .J of heat from the hot reservoir, calculate
\ir'

.A   the` work dope  and,.efficiency.                                        ,
if'                                               4'

•(b')  1-   Define  enthalpy  of combustion.  Calculate  the  enth?lpy  of formation

of ethyl alcohol given the enthalpy of combustion of ethyl alcohol is
JJ

-1381 kJ mol-1, and enthalpy of formation of H20 (Z) and C02 ® are

-287  kJ mol-1  a_nd ng9.5` kJj mol-1 respectively.

r
(c).

•.'\

Show mathematieally'that the xp.agnitude of the work involved in a
`

`-iev6r;ible expansibn of'in i~deai gas from volume Vi and V2 is larger

than  the  correspfonding:pwo±k  involved ;in  an  irre,versible  expansion  -

against a constant pr?.ss,ure of P2.

5.t        (a)       Derive  :

¢,      (g)T=-

(g)T-i=)V-P.
.    -      i.`

5,5,5



(5) 5815

(a)      Statet thi`rd law ofathermodynamics. Absolut? entropy of liquid water
I,.    i.

at 298 K has to be calculated. Write. all. the . steps involved. Also write

`               the final expres;ion for calculatign of entropy. ;

(a)      . Calqulate`,. the  >Aini±G,  Amixs  and  AmixH  When„20  m'orof an  ideal

gas `A  is .mixed  in  20  mol ,of ideal  gas  8, r?t  298> K  and  1  atm

pressure.                                                                                                     5 ,5 ,5
8                                                                                            A  t,+

6.       (a)      Calculate 4Gforthe fon6wingproc:ss : H£0 0, 2 atry 373 K)i Iho

(g, 2 atin, 373 K) whe¢re atm stands for atmospheric pressure.

(b)      Derive the expression for the entropy of mixing fortwo ideal gases and

show how it contributes to the spontaneity 6f the mixing process.

{ ~(a)       Pnedict if ASsys is positive, negative or zero in,each of`the fo`uowing

giving  reason  :                                                                 A                I \

(i)       NH4N03  (S)  +  3H2 (g) i  3H20  ®  +.N2H4 (g)

(#)      Crystallization of Nacl

¢.#)-    Reveisible  adiab®atic expansion of an ideal gas

(giv)'     2  S02 .(g)  +  02, (g)  i' 2  S03  (g)

®)       c  (graphite)  +  1J4o2  (g)  i+  co  (g)... 5,5.'5

P.T.O.
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7.         (a)
t
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Show that ArH = Aru + +4upr for a chemical reaffiopg`tap#,olvin{g9 gases.
)              I,                                         i             +

What will be  tng relation for condensed phases .2   ,,~„5    ..I,    .`y           1'`.

Partial  molar volume `fof a  c'bmponent. in  a  solution  debt:nds  on the

nature,tcas7 wnell  as  the i amotint  of the  other`'.c`oinp6nerits.  E\±plain
`..

F'`qua|i`tatively."           ';   `'   '        "

¢Z)
1i

q`J£       I-

.,,                           ki            I.=`,    ,ifl,9  i          tr

= V,pin.

I,ftj's    1   * *.     ,J   ,     i,

-
5'5,5      i,

(a)`   u Stelfing fr.bin H '= U + PV and first` `|aw of .therin6d`ysa-inics," .derive

the  following expression for an  ideal gas  :.                          I.

I       i  I    AS=ndp,in.|nE-nR,nE.

iL\i

a) Explain the term escaping tendency. Proverfthat a6 substance will flow
J                                  i                                                                   ,1`i'

spontaneously froin a region of higher.. chemical potentia`l; to a region

of lower chemical potential.
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(a)       Calculate  ArG°  for  the  following  reaction  at  300  K  from  the  data

provided  :

2 N205(8) i 4 N02(8)  +  02(8)

N20 5             N02                02

AF°/kJhiol+                11.3     .        33.18                 0          `

S°/I  K-1  mo|-1             355.7             240.06           205.14

Is the  reaction  spontaneous  ?
¢

5,5,5


