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Answer the following questions

Question-1: (10 marks) R

(a) Predict the values of the universal gas constant (R) in three different units of
energy?
(b) - According to Avogadro's low() s, 5 o 3 AL )

() AtS.T.P. n=1 mole from each gas V= 22.414 lit.)(
(M)PV=nRT
() 1*22.414=1*R *273

() R;=0.08206 (atm. Lit.) /( K mole)........ (1)

(g) latm.= p * g * h

gm on 3 _dyne
Bini 980.7 o 76 om= 1013250

(h) 1 atm. =13.6

cmn2
(i) R2=0.08206* (1013250 ) * 1000 =8.314 * 10’ (dyne.cm) /(K mole)

() Lioule =10" erg (dyne.cm)

(k) R, =8.314 joule / K mole........(2)

(M) 1 cal=4.18 joule

(m) R;=8.314/4.18 =1.98 cal / K mole......... (3)

(b)Find the molecular formula of a compound whose composition in weight
percentage is given as: carbon 27.273 % and oxygen 72.727 % by weight. If it is
found that 278 cc. of this gas measured at 27 °C and 735 torr. Pressure weights

0.48 g.

735 .
T =300K,p = 760 = 1.5atm,v = 0.278lit,m = 0.48gm

- - —_—
nRT - pv m RT

wt

mRT _ 0.48 * 0.08206 * 300

= 44gm.
pv 735
560 * 0.278
me, _ 12
rone molexm, = 0.27273 » 44 = 12gm 2 ne = 7= == 1mole
wte
m, 32
. 2727*44=329m—>no :m=ﬁ= 2mole
Molecular formula : CO;, J
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Question-2: (10 marks)

(a) Derive the relationship between Cp and C, for real and ideal gases?

(b) Express the free-energy change in a process in terms of the changes that occur in the
enthalpy and entropy of the system and study the effect of temperature on

dH
dT  dT

H=E+PV
PV=Z RT

<. H=E+ZRT

dE

—+ZR

C=dQ/dT

Cp=Cy+ZR Forreal

spontancity?
AG® = AH? - TAS?
AH, AS? AG?
- - Spontaneous at law temperature
+ + Spontaneous at high temperature
B + Spontaneous at all temperature
+ : Non Spontaneous at all temperature

( ¢) Calculate the change in internal energy, (AE) and change in enthalpy (AH), when 28 g of
methane gas (CHy), are expanded from 5.00 liters to 15.00 liters by raising the temperature of
the gas, at constant pressure of 4.92 atm.? (consider methane behaves as an ideal gas during

this process and Cp varies with temperature). For methane [Cp =5.3 +0.011T cal / (K. mole)]

n= —= 1.75 mole
6

V, =15 lit

b,
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= PY, 3 (4.92)(35)
nR (0.082)(1.75)

=171 4K

T, =514 .28 K

O (Heat) P = constant

514.28

@ =17 J(53+0.01IT) o

171 .4

Q,- 1.75 [ 5.3( 514.28— 171.4)+ 0.(;1 1

= _5443.16 Cal

Question-3: (20marks)

hypertonic solutions?

Isotonic : 2marks

((514.28)* <(171.4))]

AE = Q + W

>3 ) )
AE = Qp + W =5443.16+(-1188) —QZS;—:\D

AH = Q , = 5443.16 cal = 5443.16 / [ 1.75 x 1000] = 3.11 Kcal / mole

e The weight of hydrostatic head of solution in the tupe.
 Driving force tending to equalization the concentration on the two sides of the memberane.

Work
P = constant

1.98

W =-P(V,-V)) xm

=.4.92(15-5)x

0.082

=-1188 cal

<LLLL LKL LKL LKL KK O DD OO >5>>

(a) Explain the phenomena of osmosis? And what is meant by isotonic, hypotonic and

solvent will move into solution in an attempt to equalize concentration on the two sides.

2marks

1mark

Two solution of identical osmotic pressure.

Hypo tonic : —x

Solution with lower osmotic pressure.

Hyper tonic :

"St_)l\ution with higher osmotic pressure

§33§ semi-permeable

membrane
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(b) The vapor pressure of cthanel (CHaOM ), snd i propanl (CH-OH) at 35 * C are
100 mmHy and 37.6 mmHy  Respectively Assume idesl behavior snd calculate the
partial pressures of ethanol and propasct st 3 O gver 3 solution of cthanel in
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Question-4: (10 marks)

(a) Explain the main features of the phase diagram of water? Define the triple point of
water on this diagram and apply the phase rule to interpret the triple point of
water on its phase diagram.

vapour

C-T: Equilibrium curve between liquid and vapor.
D-T: Equilibrium curve between liquid and solid.
A-T: Equilibrium curve between vapor and solid.

Triple point : [ The temperature at point T which is the intersection of solid, liquid, and

vapor curves.],[Temperature of melting pure ice ] and [ Equilibrium between solid-liquid-

vap]

kol A3 ¢y La o0 AR — (RN Al (o3 Bl A — ¢l N cilyinia ASSA Jluasl s

Phase rule:

F= C-P+2

% w )
Fowr "‘L\b] Q{L? }) ’}\Page50f7
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' Fo pdill i gb da 3301 &l jtiall oy sae i
’ C: bl ae =1

P (AshYl ax)

| At triple pt :

F=1-3+2=0

(b)Calculate the freezing point and boiling point of water at 101 atm. pressures, where

the densnty of liquid water at 0 °C is given as 0.99 g/cm’ and that for ice at 0 °C is 0.91
0/cm ?( Given that AH, =1436.42 cal/mole , AHvap=9717.97 cal/mole)

wn

A P
AT

A:S
AV

AP =p,-P,=101-1 =100atm.

AHsolidﬁcalmn 0.0 8 2

*8 e, e

AS = — 1436 .42 . 0.082 _ 0218 Atm Lit

273 1.98 mole K

AV =v,-V [lit/mole]

[ - 21X [M g 107]
p P

[m - 63-1-] x [18x 107] = -1.598 * 10* lit / mole

AS
=2 . 13638 Am
AV K

AT =OAP/ (AS/AV) = -0.733
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e —— L

™
’ g’
TF' = Normal freezin

T AR AT e s g e

Ve =273 4 (-0.733)= 7 7

lnP:éH\%;_l l
- {1
AH

vap = 9717.97 cal / mole

ln(lOl):971179é97 L1
: 373 T

T,=574.5K =201.5°C

(¢) For the reaction: Cu™ +Zn=Cu+Zn"

What is the concentration ratio between Zn'* and Cu"" which produce a potential of the
L ++ ++
cell containing (Zn**/Zn) and(Cu /Cu) couples equal 0.8635, at a temperature of 25°C,

Cu™//Cu=+034V |, Zn*//Zn=-0.76V
E%athode = + 0.34V |, E°.... =+ 0.76V

CR Cuz’(aq) +2e — Cu (s) AGD = - 2 F (034)
AR Zng & Zn* (o +2e AG° = - 2F (0.76)
Cu* o *Zn () = Cu(y + Zn¥ (g AG° = - 2F (1.1)

1- A6°= -nF E°=-QR)F E° = -(2) F(@1.1)
E oczll =11V
2- By B i %'n(Q) N. Equation
Eea = 1.1 - 2525 In (Q) = 0.8635 Volt
In(Q) = ‘Grms: =18.42
(2(96500))
[Zn*]

[Cu™]

=99931948.77 ~ 0.1x10°

With My Best Regards and Good Luck:
. CMatmeond oy

J
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