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QUESTION ONE

(a) Calculate the [H30+] in a 0.45 M solution of hydrogen sulphide (HS). [3 marks]
S
(b) Calculate the pH ina 0.60 M solution of ammonium chloride (NH4CI). [4 marks)
(c) The pH in a 0.25 M solution of the acid HBrO is 4.65 . Using this, calculate the value
of Ka for the acid HBrO. i [4 marks]
r

(d) The pHina solution of benzoic acid is 2.355. Detenﬁine the molar concentration of the
[4 marks]

benzoic acid.

(f) The value of Kb for the weak base methylamine (CH3NH2) is 4.4 x 10™. Calculate the value
’ [1 mark]

of Ka for the acid CH;NH;".

(h) A 0.40M solution of the lactate ion (C3Hs05") (a weak base), has a pH of 8.728.
[4 marks]

i) Calculate the Kb of the lactate ion (C3Hs03).
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QUESTION THR LK

Given that at 600°C acetone (CH3COCH;) decomposes to form several compounds.
Experiment [ 1IcH;cocHs) (M) Initial Rates (M/s) |
: T Tex10? 52x10°

2  Jex107] 7.8x 107

a) Calculate the reaction order for this reaction at 600°C and determine the complete rate law.

[6 marks]
b) Calculate the rate constant for this reaction.
! _ [4 marks]
¢) Calculate the concentration of acetone after 45 minutes if the initial concentration of acetone is
0.0100M at 600°C.
[6 marks]
d) Calculate the half-life for this reaction at 600°C? [4 marks]

QUESTION FOUR

a) A 150.0 g of water in a cup goes from 20.1°C to 48.5°C. How much heat was absorbed by the
water?

: [4 marks]
b) 38.1 g of zinc and 25.9 g of aluminum are heated to 100.2 °C, and dropped into a container
with 200.0 g of water at 22.4°C. Assuming that no heat is lost, what is the final temperature

of the water? Note: Ca; = 0.897 J/g°C and Cz, = 0.388 J/g°C
| [6 marks]

¢) Consider the following reaction, which occurs at standard state:
2 Mg + Oz — 2 MgO  AH= - 1204 kJ.

- hri i i ither exothermic or endothermic?
i lain briefly why this reaction could be eit
(53 (FEZ})culate the amount of heat transferred when 2.4 g of Mg(s) reacts at constant
pressure ' ' halpy change of 96.0 k2
O are produced during an enthalpy change o1 56.
(i) How meny graims ofMED areP [10 marks]



QUESTION FIVE

(a) Classify each of the following compounds as an alkane, alcohol, carboxylic acid, aldehyde and an

ester ' (5 marks)
\/”\ O \/‘\/\ O’ "H \/\/U\O A~
(i) (ii) (1i1) . (i)
(b) Using the bond-line formula, draw the structures of the following: [8 marks]

(1) 3-ethyl-3-methylpentane

(i1) 3-methyl-5-propylnonane

(1ii) 3-methylcyclohexanol

(iv)  4-hydroxy-2-methylpentantoic acid

(c) Draw the structures of Cis-2-butene and Trans-2-butene [4 marks]

(d) Determine the absolute configuration of any stereogenic centres in the following
molecule. Show your reasoning for full credit. [3 marks]

QUESTION SIX

[3 marks]
(a) Name the following compounds:

0 Gii) NHz O

(l)_ (ii)\/\)J\o/ - )YLOH
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