(@)  Describe the m

ajor physical and chemical

other liqui g
(b) Fxplailqtl]uds. properties of water that make it unique from
) n the propertl'es f
LA ol water that enabl [10 marks|
plants to reach the leaves. ¢ 1t to travel up through the roots and stems of
[10 marks|
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QUESTION TWO/

(a A 0.40 M solution of the lactate ion (C3Hs053") (a weak base), has a pH of 8.728.

(l) Calculate the K, of the lactate ion (C3HsO3). [4 marks]
(11) Using the information from (2a), calculate the K, for lactic acid (HC3H;503).
[1 mark]

(b) The weak base ethylamine (C2HsNH) has a K of 6.4 x 10,

i) Write the equilibrium equation for the jonization of ethylamine. [1 mark]
(ii) What [C;HsNH;] is required to produce an ethylamine solution with a
pH = 12.102? (4 marks]
(c) ThepHina 0.25M solution of the acid HBrO is 4.65.
(i) Using this data above, calculate the value of Ka for the acid, HBrO. [4 marks]
(ii) Calculate the pH of a 0.22M solution of the salt NaNO,, where K, for HNO2 is
7.2 x10* g | [3 marks)
(iii) The value of K for the weak base methylamine (CH3NH,) is 4.4 x 10™,
[3 marks]

Calculate the value of Ka for the acid CH3NH;".

/



(b)hi '© the OWRE et i cqmaion ot 4

Racton the nucleophile, subgtry it
’ [6 marky)
) CH;Br < %0
E(g\ —_—— CH‘:C\. 2 \&Br

£ [ : N
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QOCH-CH = "
(iv) o \ e om0, + Q
+ 2 CRCHROE—>

" 3 [1 mark]
(c) Draw the general structure of am .!I?ﬁi.imt ma - ]
(d) Give a known example of an siphs smmo 30&. mark
[4 marks)
(e) Predict the product of the following reactons:

2

CH;CH;Br
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normal boilin
g point? Assume e
the water, Mdlcﬁﬁebmgmerawdb th
(Specific heat capacity of water: 41821 ¢ e, y ¢ bumer is absorbed by
g%
CHyg 2 Oy~ COyg + 2 H10 ¥ 891 KJ "
[6 marks]

0.0 g of water at

orimeter containing 5
re rises

(c) ;\ 2805 g piece of metal at 99.4°C i placed in a cal
23 Co’l:hc calorimeter itself has a heat capacity of 340 J/g°C, and the temperatu
to 26.1 °C. Calculate the specific heat capacity of the metal (J/g°C)-
[6 marks]

QUESTION FIVE
[6 marks]

[lowing molecules?

(a) What functional group is present in each of the fo




QUESTION THREE

(¢) Consider the followin

g hypothetic
with one chemic

al data for the reaction Experimenta] kinetics
al species:

e ZNO; — 2NO + 0,
[ [NO, (M) Sy ;

jtm* " \‘TW‘\‘EW"WBT‘”
[ Time(min)—— 1 g ‘“fz.o T T
S AR S it S | = e ]

Calculate the order of this reactio

(1)

n and write the complete rate law, [4 marks|
(11) Calculate the half-life for this reaction? [4 marks]
(111) Calculate the rate constant for this reaction? .

[4 marks|

QUESTION FOUR

(a) Answer the questions below for each of the following reaction coordinate diagrams

potential energy >
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