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General Instructions

ST =1 O Ln e L B

. Read all instructions carefully before answering the questions.

. This question paper consists of three short answer questions in seven pages

. Answer all the questions. All questions carry equal marks.

. Answer all the parts in the space provided. -

. Draw fully labelled diagrams where necessary.

. Involvement in any activity that is considered as an exam offense will lead to punishment.
. Use blue or black ink to answer the questions.

. Clearly state your index number in your answer script

- Gasconstant (R) : = 8:314 J K 'mol"! Avogadro constant  ~ =6.023 x 10 mol™

Faraday constant (F} = 96,500 C mol*
Velocity of light (¢) =3.0x 0¥ ms!
Mass of an electron = 9.1 x 107 kg

AG=-nFE  1=0.5x) ¢, 7}
i

]Og(h) B 1 +aB\ﬁ

Planck’s constant (h) = 6.63 x 107 s
Standard Atmosphetic pressure = 10° Pa (N m™?)

A

E~E°—%ln(Q)

Data: A =0.509dm”* mol™?? aB=1.25dm"* mol™"?
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Gas constant (R)  =8314JK'mol!  * Avogadro constant =6.023 x 10 mol™
Faraday constant (I = 96,500 C mol-! Planck’s constant (h)  =6.63 x 1074 s
Velocity of light (¢) =3.0x 10®m s~ Standard Atmospheric pressure = 10° Pa (N m™2)

Mass of an electron  =9.1 x 107%'%kg

AZ T

1+ aB\/f nk

AG=-nFE  1=05xY¢,72  log(y. )=~
]

Data: A =0.509 dm*? mol™? aB =1.25 dm¥? mol 2
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Part A

(Recommended time 30 minutes)
e Part A consists of 3 Short answer Questions.

¢ Answer all the parts in the spaces provided.

A emodes
(BEedBn macn 8:nd 30)

A em00n 623 8836 ydn 385 298n od.

BeO® emnded DEO & 318 9008 O B8y wuwsi.

(N (1) Explain what happens to the average kinetic energy of ideal gas molecules when
conditions are changed as follows;

soB ¢BD g8 688 D eomed mg BOR uBybw D¢y 3 HOE w@ys D walBwd
(average kinetic energy) RO Bied; Sdnd mosim.

(2) The volume of gas is increased by decreasing the pressure at constant temperature.
 Beon cdEms0ed BOme a8 B8O odxy DoD 388 D18} BB®.

.......................................................................................................

....................................................................................................

(b) The volume of gas is increased by increasing the temperature at constant pressure.
Bon 8dmed? cdaslde 18 860 88 Doy 8BD 98 AB®

{c) The average velocity of the molecules is decreased by a factor of 0.5.
. §WOG D Yedww (.5 wameBRsy g8 £50.




(i1) (a) Define Compressibility factor.

w®82wm0 wodmn @8 ¢RDxte.

.....................................................................................................

(b) Give the mathematical relationship between compressibility factor and temperature.
Identify all the terms.

CEHmBIDG wy 8@8um0 edme 450 0 Hmnde ymnaws Swests

(¢} Explain what deviations are observed from ideal gas behavior in the van der Waals
equation,

o0 wBmme cvend® e St oigbem Digdm 0 B8 md e guon®m st
eosI0848 vwesin,

.....................................................................................................
......................................................................................................
.....................................................................................................

......................................................................................................

e {33 marks)

(1) Consider the following expression giving the relationship between the two variables k
and T

kawT omn 8oy eem g i wORWD5OG exldz swn BE0OTW BEHBIB.

1
k=f(T =8 'eP(F) (P and B are constants)
k= F(r) =B e"lr) (P w0 B Bom 0)

(a) Transform the above equation to its logarithmic form such that it denotes a linear
relationship of the form y = mx + ¢
29m 8IWims Eyowmm 5B HE RS Y=mx+¢ gmded adc ofSe
©@e5TDmden eusidm wmmcnd a8 mmes (oleratag




(i)

(1i1)
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(b) Identify the gradient and the intercept.
08 g ehe ©Y ¢uinRHlo Bemonsim

The rate constant (k) of a reaction is reported as k= 4.5 x 10% mol ' em?® min-!.
Calculate the value of k, in SI units.

58P @dm By Bames (k) wgweans k=4.5x 10 mol ' em® min! oce 8 awne
09 k8 gow Sl Jom 087 veme msin.

......................................................................................................
......................................................................................................
......................................................................................................

The half-]ife of a first order reaction is said to be 20 months. Determine its rate
constant in units of “per hour” (lr™")

ocy evg yPGwOm §bd @ woee. 8w 20 9D & oF 50 oo 388G wed 6do Bomae
‘esrmd’ [per hour(hr?) | Smm O8x7 BEenw mSsin,

R R R L L T R I NP
...................................................................................................
...................................................................................................
...................................................................................................
...................................................................................................

(33 marks)

+ A redox electrode was constructed by placing a platinum wire in an aqueous acidic

solution of NayCr,O7 and Cr(NO;3)s.

NaxCr207 e Cr(NOs); @8 m 658w gOmen BE dE0n® medes GESens
eletns (@B mC w/Red B &%) pecmeddien e ay.

(a) Write down the half-cell diagram to represent this clectrode.
08 gecraegdtie Bos D@ wew ab emds wdwm Swo exfOuiny,
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(b) Write down the electrode (half) reaction of the above electrode according to
IUPAC conventions.

P geCeYReGO gee b0 888wed IUPAC 2883w and Sosim.

(i) A student prepared two electrodes by inserting a rod of metal M(s) in a solution of its
ions, Mgy, and inserting arod of metal X(s) in a solution of its ions, X0y and connected
the two metal rods externally using a load. Then the student prepared a Galvanic cell by
electrically connecting the solution phases of the two electrodes using a salt bridge. The
cell diagram for the cell constructed by the student is given below.

Bevwen O8s7 M) ocde 56s o8 ME‘QJ;), o Htmem ¥ Xy ecdy non &f X?at;)

Gum Goemwm "SI0 88 oty o eem B8 ey 3¢ load dmat ©GsT st
WO 8. e¥ed BBoue mom Ge 99 o FoB e emdved $OB ¢ 0w eundst
08sY @50 momEe.

WD C¢ omdeed emde wdwm swn & o B Fom@CwBO @D,

M [ME | (epzr = 0.01 mol dm=3))|x (ag) (Cx3+ = 0.02 mol dm™ )X,

(a) Write down an equivalent cell diagram and a non-equivalent cell diagram for the
cell prepared by the student.
o098 gum eWIL BDwmD 2@ v guom omds wiwst Besim.

(b) Write down the anode, cathode and cell reactions for each of the cell diagrams you
have written above.
decn Gum 3¢ omde stunst O @ EmIS, WendDw o emis 888 w0D Bwsinm,

Equivalent Cell diagram
@ emds wlwnm wem
Anode reaction

WL 5BB @D

Cathode reaction

IO § B wd

Cell reaction

ende 5B Ewed




Non-equivalent Cell diagram
o emde esdws wow
Anode reaction

e BB wd
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Cathode reaction

mendd 9A@wd

.......................................................................................................................................

Cell reaction

e uRHwd

.......................................................................................................................................
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