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{a) A CHE2615 student trying to determine the aclivation energy of a reactioh, fcd [ L
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temperature in °C and the rate constant. A
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(i) Give the equation she can use o calculate the Activation encrgy.
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(ii) Another student suggests a plot of the data, which can be used to de
activation energy. Which graph will she plot, draw a sketch.

(iii)What is intercept of the line?

(iv) What is the slope of the line?

(v) How will the activation energy change if she decides to use a catalyst?

(b) Identify the each term in the following equations:

{r?.l = —At 3.

Question 3 ‘.

a} The limiting molar conductances of KC1. ENOs, and AgiNO; are 1400 x 1075 m° mol
¢ 25°C), What is the
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14.50 x 107S m*mol”, and 13.34 x 1U"5> mmol , respectively (all a

4 o 'Ikl!.'.';!_ this temperature?
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The quantity
conductance cell in

The equivalent conductance for 0.100 M KCl at 25 oC is 128.96 S em’ mul;l.
solution of an electrolyte has a m

casured conductance of 0.00824 S using this cell,
the equivalent conductance of the electrolyte?

I/4 of a conductance cel
which the conductance ofa0.1

Consider a cell Znts}l,z,ntl:m.lmﬂ???. Ml AgCl(s)lag(s) at 25°C, with a measured emf’
1.2475V.

(i) Write the overall cell reaction

(i) Calculate the mean activity coefficient and activity of ZnCls using the Debye-Huckel
limiting law (show your working)
(1i1) Cdmﬂmmecmfnfthec:ll

The solubility of AgClin “water at 25°C is 1.2 74 x 10 mol dm™
Huckel limiting law applies,

 Assuming that the Debye-
Calculate AG® for the process AgCl(s) — Ag'(aa) + CI (aq)
utbility of AgCl in an 0.005 M solution of K280




hydrogen: a fuel cell based on

H:0(g) + CHiOH(g) «» COs(g) +3Halg) e

g wdfl

The reaction is carried out at 600C and low pressure, with a feed of twice as mu

o A R

as methanol. The equilibrium extent of reaction is € = 0.87. How many moles r i can e

produced per mole of CH3OH in the feed? What is the mole fraction of Hz?

i

Acetic acid is esterified i ; : G
ep| % erified in the liquid phase with ethanol at 100°C and atmospheric pressure
to produce ethyl acetate and water according to th: ra:ét[lun: i

CHCOOH(!) + CoHsOH(l) = CHyCOO0C,Hg(1) + Hz0(1)

afion
| If initially there is one mole each of acetic acid and sthanol. estimate the mole fraction of
gthyl acetate in the reacting mixture at equilibrium. Given that:
1O 1§ = - ! —
_l Name ! __..Pff_fzuﬂ._ ﬂﬁﬁ?ﬂ_
CHLCOOH 484,500 ~389,900
CaHsOH ~ -277.690 - 174,780
__ CH3C00GHs ____-480,000 -332,200 J
nd H.0 >y  -285830 -237,129

3. Consider the association of potassium atoms in the vapor phase to form dimers.

2K(g) = Kalg)
and no dimers. Derive an expression for Kp (T) In

Suppose vart with 2 moles of K(@) i
terms of ﬁTﬁ: extent of reaction at equilibrium, and the pressure, P.

4 Nitrogen trioxide dissociates according 1o the reaction

N:Os (g) = NO: (@) + NO (@)




Answ al questions and submit solutions b 12:00 brs. Fride

« QI. What is (a) a system (b) an open system (c) an isolated system m (d) a closed s
the definition of a property of a system? Pressure, temperature, mass, volume, density, total
energy; are these properties intensive or extensive? L i

“Q2. a) What is the first law of thermodynamics?
b) What is the classical sign convention for heat and work?

V3. Three kilograms of nitrogen gas at 270C, 0.15 MPa are compressed isothermally to 0.3 MPa
in a piston-cylinder device. Show that nitrogen can be expected to behave as an ideal gas
during this process and determine the minimum work of compression, in kJ. For nitrogen: R

= 0.2968 kJ/(kgK), Ter = 126.2K, Pe; = 3.39MPa.

#Q4. Air undergoes a constant pressure cooling process in which the temperature decreases by
100°C. What is the magnitude and direction of the work for this process? Assume that air

behaves as an ideal gas and that Rair = 0.287 kJ/kg K.,
% Q5. a) Starting from the definition of enthalpy, show that Cp = Cv + R for an ideal gas.

b) How is the specific heat ratio (k) defined?

Q6. Suppose that a chemical reaction is caused to occur in a bulb to which is attached a capillary
tube having a cross-section area of 2.50mm”’. The tube is open to the atmosphere (pressure =
101.325 kPa), and during the course of the reaction the rise in capillary is 2.40 cm. Calculate

the work done by the reaction system.

Q7. Suppose that water is boiling at its boiling point is maintained in a cy¢
frictionless piston. For equilibrium to be established, the pressure that must

linder that has a
be applied to the

piston is 1 atm (101.325 kPa). Suppose that we now reduce the extemal pressure by an
infinitesimal amount in order to have a reversible expansion. If the piston sweeps out 8 VOImE
0f 2,00 dm”, what is the work done by the system?
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(a) Calculate the average ral

(b) Calculate the average
of 0> between 6UU-

(¢) Calculate the mstantanc

\/E’.. The reaction of nitric oxide with hydroger
JNO(g) + 2 2H201(g)

From the following data. de

2NOs(g)— 4NOa(g) + Oa(g)

. Consider the decomposition of N,Os to give NO, and 01

l N:Os)
0.0200

00169

U {‘.\H"
_ 0.0120
0.0101
' (0.0086

00072

00061

il
Ikl
M

» M2(g)

| EXPERIMENT | [W!

G'LL

‘Concentration (M)

INO1 [02]
0 0
0.0063 0.0016
00115 0.0029
0.0160 (.0040
[_F.’_-_{”F'"f’ 0.0049
1 0.0229 = 0.0057
| 0.0256 — 1 0.0064
| 0.0278 | 0.0070

yus rate at 300s.

termine the ratc
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lH*L

v at 1280°C is:

d average rate of formation

law and rate constant with 118 units .
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I have a balloon

pressure of 1 atmosphers, what s the temperture of th baloon?
An ideal monoatomic gas initially dt.z_ﬁﬁ'ﬁ-mﬁ;ﬁpmgm-qrs_ atm is expanded to a ,
(a) Isothermally and reversibly (b) isothermally against a constant pressure of 1 atm. for each X

expansion: (i) the final temperature of the £45 (if) the heat absorbed by the gas (iii) the change ir m
energy of the £2as (iv) the Emlha!py change ﬂfﬂ'legng ; % i b
Determine the entropy change that takes place when 1 mole of ammonia (a) passes from liquid state to
gaseous state at its boiling point. - 33 °C (b) asa gas at — 33 *C comes to room temperature, 23 °C. Assume
that the heat capacity is constant at 8.9 cal”C ol ™. AH,, = $570 cal mol™"

lodine crystals sublime at 25 *C and atmospheric pressure according the equation shown below.,

L(s) Shig)

It is found that the enthalpy change is 9.41 keal mol™' and the change in entropy is 20,6 cal®C 'mol™’, At
what temperature will solid iodine be in eguilibrium with the iodine gas?

What is the change in entropy if a sample of solid magnesium is heated from 27 °C to 227 °C at | atm. The
specific heat capacity in the region 0 — 600 *C varies according to the expression

Cp=260+546x 107°T 286 x 10° T2

Calculate the enthalpy change of formation of Ca(OH)(s) from its elements using the following
thermochemical data: use the Hess's cycle

Ha(g) + ¥0y(g) — HyO(1) AH® = - 286 k)
CaO(s) + HyO(l) = Ca(OH)y(s) AH® = - 64 k]
Cals) + 10s(g) =CaO(s) AH® = - 634 KJ

Caleulate the quantity of heat required to (a) convert 1 L of water a1 30 °C to water at 60 °C and (b) heat a
I kg block of aluminium from 30 °C to 60 °C. Assume that the specific heat of water and aluminium is 1
cal g "'°C™" respectively.
Calculaie the change in the entropics of the System and the surroundings, and the total change in

! "u sal n gas of mass 21 g at 298 K and 1.50 bar inc rom 1.20 ds

ol




