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INSTRUCTIONS

Answer any Four questions {each question is 25 marks}

NB:  Non-programmable electronic calculators may be used

A data sheet and a periodic table are attached

Useful data and equations:
1 atm = 760 Torr = 760 mmHg

1 atm=101325 Pa

Arrhenius equation: k = Ae Fa/RT or Ink = Ind — ==

nRT nea

Van der Walls equation: =
V-nb  V?

This Examination Paper Contains Six Printed Pages Including This Page

You are not supposed to open the paper until permission to do so has been grated by the

Chief Invigilator.




Question 1

a.

b.

Name the following compounds:
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viii. CH3{CH;)sCHa

Draw structured of the following compounds:

i. 1,3-butadiene

ii.  3-bromo-2,3-dimethylpentanamine
iii.  3-methyl-5-hexenoic acid
iv.  1-iodo-1,3-dimethyl-2-pentanone
v. 2-ethoxy-3-bromocheptane

Question 2

a.

Write the equilibrium-constant expression for the following reactions:

2

SO, (g) + NO2{g}) —>S0;(g) + NO(g)

(10)




ii.  (NHa)2Se (s) —>2NHs (g} + H.Se (g)
i, 250, (g) + Oy(g) —> 2505 (g)
b. A solution formed by dissalving an antacid tablet has a pH of 9.18. Calculate {OH]. {6)

c¢. An agueous solution of HNO3 has a pH of 2.34.What is the concentration of the acid?
(10)

Question 3

a. A 0.007500 m® volume of carbon dioxide was coliected at 45.15°C and 121.59 kPa.
The volume was then decreased by 75.00% while the temperature was halved.
Calculate the new pressure in the container. (10)

b. Nitrous oxide can be formed by thermal decomposition of ammonium nitrate.
NH4NOz ———> NiOg + 2H:0y

What mass of ammonium nitrate would be required to produce 115 L of H;0 at 2500
Torr and 75°C (10

c. At 25°C, 0.300 moles of CHag, 0.200 mole of Hyg and 0.400 mole of Ny are
contained in a 10.0 L flask. Evaluate the partial pressure (in atm), of each of the
components of the gaseous mixture in the flask, and the overall pressure in the flask.

(5)

Question 4

a. Nitrogen dioxide decomposes to nitric oxide and oxygen via the reaction:

2NOy > 2NO + O3

In a particular experiment at 300 °C, [NO3] drops from 0.0100 to 0.00650 M in 100 s.
what is the rate of disappearance of NO> for this period in M/s (7)
b. What are the valid rate expressions for the reactions? (10)

i, 2ClOy (ag) + 20H (aq) - ClO3-{aq)} + ClO2- {aq) + HpO {1} with respect
to Hzo

ii. 4NH3 + 702 - 4NO2 + 6H20 with respect to NH3
ii.  2NOp = 2NO + O3 with respect to NO
iv.  2N205 (soln) = 4NO3 {soln) + 02 (soln) with respect to NO;

v. Bry{g) + 2NO{g) > 2NOBr (g} with respect to Br;




a. What are the overall reaction orders for the following reactions and what are the
units of the rate constant for the rate law; {8)

i. 2N205(g) — ANOyg + Oy Rate= k{N;0s]
ii.  CHClyg + Clyg=——>  CClyg + HCly Rate = k[CHCIs[CI,]Y?

Question 5

a) Given the following standard enthalpy changes of formation, calculate the standard

enthalpy change of combustion of silane, SiH4 at 298 K:

(10}
SiH4(g) + 203y ————» SiOyg) + 2H,0y,
Substance SiHaa) SiOy g 2H.0q,
AH% (KI/mol) +34.0 -910.9 -285.8

b} Beer contains both ethanol and glucose (CgH1206) in different proportions. These
contribute to the total energy of beer.
i.  Write balanced equations for the complete combustion of ethanol and glucose
(5)
ii.  Given that the standard enthalpy change of combustion for ethanol and glucose
are -1370 kJ mol™ and -3000 kI mol™ respectively, calculate the enthalpy change

per gram for both glucose and ethanol. {10)




S1 Units and Conversions

Unit Symbaol 51 units
Newton N kg.m.s™
Pascal Pa kg.m ~s 2 or Nom
Joule J kg.m*.s™ or N.m or AVs
Watt W I<g.m2.s"3 orlst
Coulomb C As
Volt v kg.m2s=. A or J.C
Ohm Q) ke.mZs A orv.A™
Amp A 1657t
Pressure Units and conversion factors
Pa 1Pa=1Nm"
Bar 1 bar= 10" Pa
Atmosphere 1 atm = 101.325 kPa
Torr 760 Torr=1 atm

760 Torr = 760 mmHg= 101.325 kPa

General data and Fundamental Constants

Gas constant

R

8.314 51 J.K .mol

8.314 51 x 1072 L.bar.K ™ .mol™
8.205 78 x 107 L.atm.K “.mol™
62.364 L.Torr.K *.mol™

Avogadro constant

Na

6.022169 x 102 mol™

Molar volume of an ideal gas

at 0°Cand 1 atm

Vi

22.414 dm’®
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