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Complete the following table. Give, as required, the formula, the systematic name and the
principa ions present in asolution prepared by adding the substance to water.

PRINCIPAL IONSIN

FORMULA SYSTEMATIC NAME WATER SOLUTION

barium hydroxide

HBrO

potassum nitrite

NH,"(aq), SO4*(a0)

CUC|2>2H20

Name theion with a2+ charge which has completely filled shellsfor n = 1, 2 and 3, but no
other dectronsin shdlswith n> 3.

Sodium chlorideisinsoluble in diethyl ether (CH;CH,—O—CH,CHy), but soluble in water.
Explain this solubility behaviour in terms of intermolecular forces,

Mark
s5
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Severd types of bacteria perform areaction between urea, (NH,).CO, and water to M Zrk
produce anmonia and carbon dioxide. Write abaanced chemica equation for this 10

reaction.

If acolony of bacteria converted 0.057 g of ureato ammoniaand carbon dioxide, what
volume of carbon dioxide would be produced at 1.0 atm and 37 °C?

ANSWER:

To accelerate the rate of the reaction, the bacteria produce a nickel-containing protein
cdled urease. One molecule of urease contains two nickd ions. Given that the nicke

content of urease is 0.14% (i.e. 0.14 g Ni per 100 g enzyme), caculate the molecular
weight of urease.

ANSWER:

Thenickd in ureaseis present as NF*. Write the ground state eectron configuration of
Ni*".
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For each of the following species: <8

b)

d)

b)

d)

a) Draw a Lewis structure showing the arrangement of valence shell eectron pairs
(s and, where gppropriate, p and non-bonding).

b) Describe the geometry adopted by the electron pairs (s and non-bonding) as predicted

by the vadence shdl dectron pair repulsion (VSEPR) theory.

) Describe the shape of the speciesin words.
d) Indicate the hybridisation state of the central atom in each of the species.

CH.Cl,

Os;

HCN

NOs
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Gadtric juicesin the somach of a hedthy human have pH = 2 due to a solution of M Zrk
hydrochloric acid. What is the concentration of hydrochloric acid in healthy human gastric 5

juices, expressed ing L™?

ANSWER:

Anincrease in the acidity of the human gastric juicesto pH = 1.0 can cause discomfort,
known as heartburn. Heartburn can be treated with an antacid preparation, such as Alka
Sdltzer (NaHCO;), which neutralises the ssomach acid, according to the following equation.

H'(ag) + HCOs(ag) ® H,O(l) + CO4(g)

If one tablet of Alka-Sdltzer contains 0.50 g of NaHCO; and the volume of gadric juicesis
265 mL, how many tablets of Alka-Sdltzer would be required to dter the pH vaue of the
stomach from pH = 1.0 (heartburn) to pH = 2.0 (hedlthy)?

ANSWER:
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Complete the following table.

Mark
S
12

CONSTITUTIONAL

STARTNC ATERANAME| GBI | orqauen o o
& ORGANIC PRODUCT(S)
" cooH 1. SOCl, / heat
2. CH;OH
Name:
O
/\)k/ v
2.H®/H,0
Name:
€]
OH® / H,0O / heat

hot conc. H,SO,

excess CH;CH,OH
HCI (catdyst)

T
CHy—C—0—C—CHa

S .8
CH3CH,S Na

oy

HBr
(CCl, solvent)
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Consder the following two monosaccharides, (L) and (M). M asrk
10

CH,OH CH,OH

HA—oO H 0
gH ) OCH3 @H ) OH
HO H (M) HO H
H OH H OH
methyl b-D-glucopyranoside b-D-glucopyranose

Describe a chemica test that could be used to digtinguish (L) from (M ). Includein your
answer, the reagent you would use, what would be observed and a chemica equation that
explanswhat is occurring in the reaction.

Give the reagents to convert (L) to (M).

Give the reagents to convert (M) to (L).

Sugar (M) exigsin equilibrium with an open
chain form. Give the Fischer projection of
this open chain form.

List the functional groups present in (L).

Draw the Haworth structure of the disaccharide 4-O-(b-D-glucopyranosyl)-
-a-D-glucopyranose.
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Ascorbic acid (vitamin C) and guanine, whose structures are shown below, are important Mark
L . - s
biological compounds. Give the condtitutiona formula of one tautomer 4

of each of these compounds.

CHOH

HOH
OO

HO OH

acorbic acid

o)
He N
iJI )
N
HoN N 'l\'
H

guanine

tautomer of ascorbic acid

tautomer of guanine

THE REMAINDER OF THISPAGE ISFOR ROUGH WORKING ONLY
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Congder the tripeptide glutamylhistidylcysteine (Glu-His-Cys) (M ), whose condtitutional
formulais shown below.

(M) ?Hz H @) in

Draw the Fischer projections with L configurations for the amino acids obtained from the
hydrolyss of (M) using hot concentrated NaOH solution.

Mark
S
9

+ |+ | +

The pK, vduesof cysteineare pKy = 1.71 (a-COOH), pK, =8.33 (a-N H3A) and
pKy = 10.78 (CH,SH). Give the structures of the predominant species present in water
solutions of cysteine at pH 1.00 and pH 5.02.

pH 1.00 pH 5.02

Give the zwitterionic form of His-Glu.
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Numerical Data

Physical constants
Gas congtant = R=8.314 JK™* mol™
=0.08206 L atm K™ mol™

Conversion factors
1nm= 10°m
1kJ= 10°J
1mg= 103g
1L = 103n?
1mL = 10°L
1 am = 1013 kPa

A periodictableisprinted on the other side of this data sheet.
Atomic weightsareincluded in the periodic table.
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§ PERIODIC TABLE OF THE ELEMENTS
(qV
% 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
1 2
H He
1.008 4.003
3 4 5 6 7 8 9 10
Li Be B C N @) F Ne
6.941 | 9.012 1081 | 1201 | 1401 | 1600 | 19.00 | 20.18
11 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
§ 2299 | 2431 2698 | 28.09 | 3097 | 3207 | 3545 | 39.95
g 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
L K Ca Sc Ti Vv Cr Mn Fe Co Ni Cu Zn Ga | Ge As Se Br Kr
5 3910 | 4008 | 4496 | 4788 | 5094 | 5200 | 5494 | 5585 | 5893 | 5869 | 6355 | 6539 | 69.72 | 7259 | 7492 | 7896 | 79.90 | 83.80
g 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
m RUBIDIUM STRONTIUM |  YTTRI umMm ZIRCONIUM NIOBIUM MOLYBDENUM TECHNETIUM RUTHENIUM RHODIUM | PALLADI um SILVER CADMIUM INDIUM TIN ANTIMONY TELLURIUM IODINE XENON
§ Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe
m 8547 | 8762 | 8891 | 91.22 | 9291 | 9594 | [98.91] | 101.07 | 10291 | 1064 | 107.87 | 112.40 | 114.82 | 11869 | 121.75 | 127.60 | 126.90 | 131.30
5 55 56 |57-71| 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
13291 | 137.34 178.49 | 180.95 | 18385 | 1862 | 190.2 | 192.22 | 195.09 | 196.97 | 200.59 | 204.37 | 207.2 | 208.98 | [210.0] | [210.0] | [222.0]
87 88 [89-103| 104 | 105 106 107 | 108 | 109
Fr Ra Rf Db g Bh Hs Mt
[223.0] | [226.0] [261] | [262] | [266] | [262] | [265] | [266]
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
ANTNPEL La | ce Pr Nd | Pm | Sm | Eu | Gd | To | Dy | Ho | Er | Tm | Yb | Lu
13891 | 14012 | 14091 | 14424 | [1449] | 1504 | 15196 | 15725 | 15893 | 16250 | 16493 | 167.26 | 16893 | 17304 | 174.97

22/09(b)




ACTINIDES

89

ACTINIUM

Ac
[227.0]

90

THORIUM

Th
232.04

91

PROTACTINIUM

Pa
[231.0]

92

URANIUM

U
238.03

93

NEPTUNIUM

Np
[237.0]

94

PLUTONIUM

Pu
[239.1]

95

AMERICIUM

Am
[243.1]

96

CURIUM

Cm
[247.1]

97

BERKELLIUM

Bk
[247.1]

98

CALIFORNIUM

Cf
[252.1]

99

EINSTEINIUM

Es
[252.1]

100

FERMIUM

Fm
[257.1]

101

MENDELEVIUM

Md
[256.1]

102

NOBELIUM

No
[250.1]

103

LAWRENCIUM

Lr
[260.1]




