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1 List two reasons why the gases deviate from ideal behavior.? List two experimental conditions under which gases
deviate from ideal behaviour? [4Marks]

1- The molecule of a gas posses finite volumes, and
2- at short distances of approach they exert attractive forces .
experimental conditions under which gases deviate from ideal behaviour;
High pressure
Low temperature

2- Acetylene gas, C2Hy(g), can be prepared by the reaction of calcium carbide with water:

CaCy(s) + 2 H,O(l} ~— Cal{OH).(ag) + C.H.{g)
Calculate the volume of C.H: that is collected over water at 25 °C by reaction of 3.048 g of CaC: if the total pressure of
the gas is 760 torr. [6 Marks]

V=nRT/p=(0.0476) (0.082)(23+273) / [ (760 - 23.76) / 760 | = 1.19 lit

3- For each of the following pairs, choose the substance with the lower order per mole at constant

temperature and why: [4 Marks]

(a) H:0(I) or H20 (g) s (b) He(g) at 2 atm pressure or He(g) at 4 atm pressure,
(c) 1 mol of Ne(g) in 10.0 L or 1 mol of Ne(g) in 150 L, and  (d) COx(g). or CO(s).

(a) H:0 (g) [Sg>S1], (b) He(g) at 4 atm pressure,[Pa S] (c) 1 mol of Ne(g) in 10 L, [Pa S] (d) CO:z(g). [Se>Ss]

4- Calculate the pressure that CCls will exert at 40 °C if 154 g occupies 33.3 L, assuming that [8 Marks]

(a) CCl4 obeys the idealgas equation; (b) CCl4 obeys the van der Waals equation.
(c) Which would you expect to deviate more from ideal behavior under these conditions, Cl: or CCls? Explain.

a- Pi=(nRT)/V =(1) (0.082)(40+273) / (33.3) = 0.771 atm.

- 20.4(1)°
b- M T (33.3)*
P, = 0.756 atm .

1333 - (1)(0.1383 )] = (1)0.082x(40  + 273)

PV 0756 x333
zl =_}1V_ _ 10.756 x333 = 0.981 & Z en= — = —req — = 0.452
“Tnrt T (T)(0082)(273+40) nRT  (5T)(0.082)(273+40)
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5- - (01) are (!X[)ﬂﬂdﬁd iSUbﬂl‘iCll"y at 1.5 atm from a volume of 20 liters to a volume of 10 liters. calculate the w ork
)
done in Joule.? I3 Mnrks]

W=-P(V2 -V1)=15atm. Lit x [ 8.314/0.082)=1520.83J
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fi- Pgﬂ"ghﬁ rach of the entropy change(AS) ia the system is positive or negative for cach of the following prodesses, why,
snd Oa the bash of the AH" and AN sign given for cach reaciion below,

discuss the effect of the temperature on
spontaneity af cach reaction? |6 Marks]
&*N‘:Ft;’a . 21‘5;1‘:3;2 AH™= BS kJ
b-KCiOsu ~+ KCho + 1 8 0ng.  AH'= -4 7).
C-Nug + IWlag — 2ZNClhuy AMT= 480 k)

ﬁ*NOCE; ~sNO:+ 08 Cfdf; AH*= 3T 8 k)

Reaction No | (AS sign) | Reason ‘ spontancity |
A . + ! Spont_ At high @
B ' + - Spont at all temp.
C . ' Non spont at all temp.
D g + ; Spont at high temp
SRS | i i AR

7= For the reaction between ferric oxide, (Fe;0,). and aluminum, (Al):
F(:z()y., 2 ZAl(l) A 4 2Fe{q) + .»\leyq
The following information at 25°C is given:

_Compound AH®¢ AG®, S
. kJ./mole kJ./mole J/mole K
Fe10y -822.16 -74098 ...
Al 0.00 0.00 28.32
Few 0.000 0.000 27.15
ALOy,  -1669.8 -1576.5 51.00 -
Find:

calculate AS®, at 25°C and Calculate S° for Fe: 05 . [6 Marks]|

AG® =] 1*-1576.5+0.00] — [ 000 +1 * -740.98] = -835.52 kJ
AH®, =] 1*-1669.8+ 0.0 ]—[2*0.00+1 * —822.16] = - 847.64 kJ

AS°; = | AH® -AG®]/(298) | = -0.041 kJ/k = - 40.67 J/k
S° for Fe:0s) = 89.96 J/mole- k
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