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(Ag =108, Kr=84, C=12, N=14, O =16, and H=1) |
Answer the following questions: AgY) A gl

(1): List two conditions under which deviations from ideal behaviour are observed. Give two reasons
for such deviations 3

(2): When silver oxide is heated, it decomposes according to the reaction: 2 Ag; 0y ——» 4Ags) * Oz
If 5.76 gm .of Ag;0 is heated and the O, gas produced by the reaction is collected in an evacuated
flask, what is the pressure of the O, gas if the volume of the flask is 650 cm® and the gas temperature is
25°C? (4)

(3): A gaseous mixture of oxygen (O;) and krypton (Kr) has a density of 1.104 g/l at 435 tor. and 300k.
Calculate the mole percent O; in the mixture? (5)

L

(4): Derive the relationship between enthalpy chénge and the heat exchanged in a process carried out

isobarically.? (2)

Scanned by CamScanner



Compound AHC < | --AG% 5°
kcal/mole |-kcallmole_| cal/mole K

(5): The information in the table is at 25%C;

(a) Calculate AH®r at 25°C for the reaction: oo : ‘ 500 T
CO(g) +2 Hz(g) = CH:,OH(]) :
(b) Calculate AH; for CH30Hg, at 25°C. COy ) -32.81 | 47.30
(c) Discuss the effect of temperature on the
spontaneity of the reaction (3)

CH,0H,, -39.75 30.26

(6): Explain the concept of ideal solutions? (2)

(6): Compute the vapor pressure of a solution containing 34 gm of.cane sugar,(Ci,H,0y)), in 500 gm
of water at 30°C (consider P’iip0 at 30 °C =31.8 mmHg)  (4)

P

=l

(7): At 24 °C, 0.00178 gm. Ny gas will dissolve in 100 gm. of H,0, if the nitrogen pressure is 737 torr.
Calculate the Henry's law constant in the unit of (torr./mole fraction). (3)
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(Ag =108, Ki=84, C=12, N=14, O =16, and H=1)
Answer the following questions: Ay A ce al
(1): List two conditions under which deviations from ideal behaviour are observed. Give two reasons
for such deviations 3)

Solution
Two conditions under which deviations from ideal behaviour are: higher pressures. and at
temperatures near their liquefaction point, that is, the deviations increase as temperature decreases.
Two reasons for such deviations are
1. the molecules of a gas posses finite volumes, and
2. at short distances of approach they exert attractive forces upon one another.

(2): When silver oxide is heated, it decomposes according to the reaction: 2 Ag, 0 ——» 4Agy + Ozg
If 5.76 gm of Ag,O is heated and the O; gas produced by the reaction is collected in an evacuated
flask, what is the pressure of the O, gas if the volume of the flask is 650 cm® and the gas temperature is
25°C? (4)

Solution
N Ag20=5.76/232=0.0248 mole

From bal. eqgn. 2 mole Ag;0O =1mole O, No. mole of 0,=0.0248 /2 = 0.0124 mole
p=nRT/V = ( 0.0124X0.08206x298)/0.65) = 0.647 atm

(3): A gaseous mixture of oxygen (O,) and krypton (Kr) has a density of 1.104 g/l at 435 tor. and 300k.
Calculate the mole percent O; in the mixture? (5)

Solution

M= pRT/P =47.48 gm/mole Muix= (My)o2 + (My)k:r = 32y0r+ 84yk, = 47.48 gm/mole
Yo T ¥Ykr =1
47.48 = 32y0, + 84 (1-yo) yor= 0.70231 " %0,=70.2308% by volume

(4): Derive the relationship between enthalpy change and the heat exchanged in a process carried out
isobarically.? (2)
Solution

H=E+PV H,=E; +PV, at constant pressure
H,= E, +PV, Subtracting,
o~ AH= AE+ P(AV) AE=Q+W W =-P(AV)
AE= QP-P(AV) S QP = AH

Q, in general, is dependent on the actual path of a process, but for the specific case of constant
pressure, where (QP = AH ), it is a state function.
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(5): The information in the table is at 25°C: Compound AH® AG® s°
kcallmole | kcal/mole | callmole K

(a) Calculate AH°r at 25°C for the reaction:
CO(g) +2 I‘Iz(g) = CHJOI‘I([)
(b) Calculate AH® for CH;0H)) at 25°C. COy -26.42 -32.81 47.30
(c) Discuss the effect of temperature on the
spontaneity of the reaction ()

Ha 0.00 0.00 31.21

(o T o X P [— -39.75 30.26

Solution
AG°r = Zprod AG% - Treact AG% = [(-39.747) — [(-32.808)+(0)] = -6.939 kcal/ mol

AS°r = TProd S° - TReactS° ..AS°r =[(30.26)] - [2(31.21) + (47.3)] =-79.47 cal/ mol k
Applying equation:  AG° = AH°-T AS°

~ AH°r = (AG°+ T AS°) = -6.939 + (298)(-0.07947) =-30.621 kcal/ K

AH® r = ZProd H°% - ZReact H%= [(AH°sCH30Hj, )] - [-26.415)] =-30.621 kcal/ K

. AH°sCH30H()=-57.036 Kcal/mole

The reaction is spontaneous at low temperature because the reaction is exothermic and unnatural

(6): Explain the concept of ideal solutions? (2)
Solution

In an ideal solution the chemical interaction forces between solvent and solute
molecules are the same as between the molecules in the separate components. In the
formation of an ideal solution from the separate components, there are no volume
changes and no enthalpy changes. Pairs of chemically similar substances, such as
methanol, (CH3;OH), and ethanol, (C.HsOH), or benzene, (Ce¢He), and toluene, (CgHsCHa),
form ideal solutions. But dissimilar substances, such as (C,HsOH) and (CgHs) form nonideal
solutions.

(6): Compute the vapor pressure of a solution containing 34 gm of cane sugar,(C12H2,011), in 500 gm
of water at 30°C (consider P’z at 30 °C =31.8 mmHg)  (4)
Solution
. Number of moles of sugar, ng =34 /342=0.09994 mole
Number of moles of water, na =500/ 18 =27.7778 nt=ngtny =27.8772
Mole fraction of sugar, xg =0.0994 /27.8772 =0.0036
.. Applying Raoult's law in the form  APA/P°A = xs P°A=31.824 torr. x5=0.0036

AP, = (31.824)(0.0036) = 0.1146 torr. . Py =P°) - AP = 31.8240 - 0.1146 = 31.7094 torr.

(7): At 24 °C, 0.00178 gm. N, gas will dissolve in 100 gm. of H,O, if the nitrogen pressure is 737 torr.
Calculate the Henry's law constant in the unit of (torr./mole fraction). (3)

Solution

Ha=Pa/xp = xno=nnp/ (nngtnipe ) = (000178/28)/ [ (000178/28)+(100/18) ]
Soxne=1.144x107 Henry's law constant (Hy,) = 6.44X10 torr/mole fraction
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