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SECTION | - CORE

PART A
Questions 1-12 are worth 1 mark each. Attempt ALL questions.

For each question (1-12), choose the best of the four possible answers and indicate your choice
by filling in the appropriate space on the Answer Sheet provided.

Fill in only ONE choice for each question, using a pencil.
Do NOT use aball-point or ink pen.
If you change your mind, erase your first mark completely.

1 When 5 mL of 0.01 mol L™ hydrochloric acid is mixed with 15 mL of 0.03 mol Lt
hydrochloric acid, the hydrogen ion concentration (in mol L'l) of theresulting solution is

(A) 0.045
(B) 0.035
(C) 0.025
(D) 0.015

2. Ammoniareacts with oxygen to produce nitrogen monoxide and water according to the
equation:
XNH3 + yOp = zNO + wH20
Thevauesof x, y, zand w which will balance this equation are respectively

(A)2,2,2,3
(B) 3,4,3,4
(C) 4,5,4,6
(D)5,6,5,7

3. Which one of the following contains only pure substances which are compounds?
(A) dichloromethane, steam, ammonia, sodium hydroxide.
(B) carbon monoxide, silver nitrate, sodium chloride, magnesium.
(C) methane, hydrogen peroxide solution, ice, magnesium chloride.

(D) water, glucose, carbon dioxide, hydrochloric acid.
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4. The isotope of plutonium used to produce energy in nuclear fission reactorsis 239Pug,.

The number of eectronsin aPu®* ion of this isotopeis

(A) 91
(B) 97
(C) 236
(D) 239

5. When one mole of ethane gas reacts completely with oxygen gas, the products are

(A) 1 mole of carbon dioxide and 1 mole of water.
(B) 2 mole of carbon dioxide and 3 mole of water.
(C) 1moleof carbon dioxide and 2 mole of water.

(D) 2 mole of carbon dioxide and 4 mole of water.

6. During extraction of zinc from its ores, zinc dust is used to reduce trace quantities of silver
ions, that are often present in the solutions, to silver metal.

The equation for the reaction is Zn(s) + 2Ag*(aq) = zZn?*(ag) + 2Ag(S)

1.0 mol of zinc dust is added to 30 L of a solution with asilver ion concentration of
0.02 mol LY, After reaction is complete, the amount of zinc metal unreacted is

(A) 0.1 mal.
(B) 0.4 mal.
(C) 0.5moal.
(D) 0.7 mol.



1994 HSC CHEMISTRY 2UNIT TRIAL EXAMINATION PAGE 3

7. The columns and rows of 2 elementsin the Periodic Table are given below. The elements are
not given their normal symbols.

Q. columnlIl , row IV

J. column VII, row 11

The formula of the compound formed between element Jand element Q is
(A) QJy.
(B) QuJs.
(€) QJ
(D) QJ.

8. Which one of the following equations represents an oxidation-reduction reaction?

(A) AI(CH)3(s) + 3HCl(aq) = AlCIg(ag) + 3H20(1)
(B) Zn(s) + 2H*(ag) = Zn2*(ag) + Ha(g)

(C) Ag*(ag) + Cl"(ag) = AgCI(s)
(D) CaCOg3(s) = CaO(s) + CO2(0)

9. Methyl isocyanate is used in the manufacture of insecticide. Methyl isocyanate contains
42.0% carbon, 5.3% hydrogen, 24.6% nitrogen and 28.1% oxygen by mass. The empirical
formula of the compound is

(A) CgHNOg

(B) C4HgNSO,
(C) CgH5N,0O,
(D) C,H3NO
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10.  Sulfur trioxide is produced from sulfur dioxide and oxygen according to the equation
catalyst

2S0,(g) +O5(g) U  2S04(g) DH =-198kJmol™

The equilibrium yield of sulfur trioxide will be high under conditions of

(A) high temperature, high pressure and low concentration of sulfur dioxide.
(B) low temperature, high pressure and excess air.
(C) high temperature, low pressure and excess air.

(D) low temperature, low pressure and excess sulfur dioxide.

11.  Sulfur trioxide, 803’ is absorbed in water to form sulfuric acid, HZSO 4 Assuming complete
ionisation of the sulfuric acid, what isthe pH of the resulting solution when 0.5 mol of SO3 IS
completely absorbed in 100 mL of water?

(A) -log 0.25
(B) -log 0.5
(C) -log5
(D) -log 10

12.  Themain type of force holding the molecules of water together in ice (solid water) is

(A) nuclear.
(B) gravitational.
(C) eectrostatic.

(D) magnetic.
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PART B

Questions 13-18 are worth 3 marks each. Attempt ALL questions.

For each question (13-18), write your answer in the appropriate space in the Answer Book

provided.

In questions involving calculations, you are advised to show working, as marks may be awarded for
relevant working.

13. Metallic iron can be produced in a spectacular exothermic reaction by mixing auminium
powder with finely divided iron(l11) oxide and igniting the mixture using a magnesium fuse.
Thereaction is caled the ther mitereaction. The heat of reaction is sufficient to produceironin
molten form. The other product in the reaction is aluminium oxide.

@
(b)

14. (9

(b)

15. (3a

(b)

Write a balanced equation for the thermite reaction.

In such areaction, 10 g of iron(l11) oxide was mixed with 5 g of auminium powder
and the mixture ignited.

Calculate the mass of iron that could be produced from this reaction.

(1) When ammoniagas is dissolved in water, an akaline solution is produced.
Write one chemical equation that explains this observation.

(i)  When solid ammonium chloride is dissolved in water an acidic solution
isformed. Write two chemical equations that explain this observation.

Write down one conjugate acid-base pair that occursin (ii).

Ozone, O, isone of the most important gases in the atmosphere. It decomposes to
form O, according to the equation: 205(g) = 30,(g) ; DH =-285 kJ mol L,
What is the amount of heat released when 103 mol of ozone decomposes?

When an electric current is passed through pure oxygen gas in the presence of
aluminium metal, an extremely bright flash is produced and a considerable amount of
heat. Aluminium burnsin pure oxygen according to the equation:

4AI(S) +30,(g) = 2Al,04() ; DH =-3340 kImol !

How much heat is produced by burning 0.027 g of aluminium in pure oxygen?

(The energy associated with the light is very small and may be disregarded in this calculation)
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16.  Acetic acid isaweak acid which ionises dightly in aqueous solution according to the
equation: CH3COOH(ag) U  H™*(ag) + CH3COO"(aq)

@ Calculate the equilibrium constant for this equation at 25°C if the equilibrium
concentrations are:

[ CH3COOH] =102mol LY, [ H+]=[ HCOO ] = 10-34 mol L™t

(b) Sodium acetate is added to this equilibrium mixture at 250C that is, more
CH3COO" isadded. Will the pH of the solution increase or decrease?
Explain your answer.

17. Someinsects are resistant to DDT because they can convert DDT into another
chemical, X, whichisrelatively harmless. Analysis of X shows that it consists of 52.9%
carbon, 2.5% hydrogen, and the rest chlorine.
(a) What is the empirical formula of X.

(b) If the molar mass of X isabout 320 g, determine the molecular formula of X.

18.  The specieslisted in the table are either ions or neutral atoms. They may bein their ground

states or excited states.
SPECIES ATOMIC MASSNUMBER ELECTRONIC
NUMBER CONFIGURATION

1 2 4 2

2 10 20 2.8

3 17 37 2.8.8

4 20 40 2.8.8

5 20 44 2.89.1

6 26 56 2.8.14.2

@ Which two species represent different elements with ssmilar chemical properties?
Give a reason for your answer.

(b) Which two species represent different elements within the same period of the periodic
table? Give a reason for your answer.

(© Which isthe species most likely to emit a photon of energy?
Give a reason for your answer.
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PART C

Questions 19-24 are worth 5 marks each. Attempt ALL questions.

For each question (19-24), write your answer in the appropriate space in the Answer Book
provided.

In questions involving calculations, you are advised to show working, as marks may be awarded for
relevant working.

19. A student does an experiment to measure the energy content of low alcohol beer.

(@ The ethanol in beer undergoes oxidation in the body. Write a balanced equation for
the complete reaction of ethanol, CoH50H(aqg), with oxygen to produce carbon

dioxide and water.

(b) The student completely oxidised 750 g of beer, with an ethanol content of 2.1%
by mass. What mass of ethanol is present in 750 g of beer?

() When one mole of ethanol is oxidised completely to carbon dioxide and water,
1370 kJ of energy isreleased. How much energy would be released in the
student's experiment?

(d) List one assumption you have made in your calculation in (c).

20. A laboratory receives asample of ore containing copper only in the form of

copper carbonate, CuCO5 . 15.00 g of the oreis reacted with 20.0 mL of 0.250 mol Lt
H,S04(aq) and the resultant mixture is allowed to stand until reaction is complete.

@ Write a balanced equation for the reaction between copper carbonate and
sulfuric acid.

(b) How many mole of sulfuric acid was added to the copper ore?

All of the carbon dioxide produced is removed from the solution by heating. The resultant

solution is then titrated with a0.250 mol L% solution of NaOH(aqg), and 20.60 mL of the
NaOH solution isrequired to neutralise exactly the remaining acid.

(© Explain why the carbon dioxide was removed before adding the sodium
hydroxide.

(d) Calculate the mass of copper in the sample of copper ore.
(Y ou may assume that CuCO, isthe only substance in the ore that reacts

with the acid.)
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21.

22.

Methanol, CH;0H, can be produced commercially by mixing carbon monoxide and
hydrogen in areaction vessel containing a mixture of the metal oxides Cr,04 and ZnO.

In the reaction vessel, equilibrium is reached according to the equation:

CO(g) + 2H,»(g) = CHZOH(g) ; DH =-91 kI mol™.

For aparticular synthesis at temperature T, the equilibrium concentrations of CH;OH, H,,
and CO in the gas in the reaction vessel were:

[CH,OH] =4.00mol L™; [H,] =0.50 mal L™ ; [CO] = 0.30 mal L%,
3 2

@
(b)
(©

Calculate the equilibrium constant for the equation given above.

What isthe likely purpose of the mixture of Cr,05 and ZnO in the reaction vessel?

Suggest two methods whereby the equilibrium yield of methanol from this
process could be increased.

The table below shows the melting temperatures (MT) of the elementsin the main groups of
the Periodic Table. The melting temperatures are given in °C at 101.3 kPa.

MT MT MT MT MT MT MT
Li|[ 180 | Be| 1283 B | 2030 C | 3600 | N | -210| O | -218 | F | -220
Na| 98 | Mg| 650 | Al | 660 | S| 1400 | P 44 S| 113 | Cl | -101
K| 63 [ Cal| 80 [Ga| 30 [ Ge[ 940 | As| 820 | Se| 220 | Br| -7
Rb| 39 | St | 770 | In [ 157 | Sn 232 | Sb | 630 [ Te| 450 I 113
Cs| 29 [ Ba| 710 | Tl | 304 | Pb| 327 Bi | 271
@ On the graph in the answer book, plot the melting temperatures of the row of
elementsfrom Li to F.
(b) On the graph in the answer book, plot the melting temperatures of the column of
elementsfromF to 1.
(©) In terms of the structure and bonding of the elements, explain the shape of the

graphs which you obtained.
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23.  Copper meta reacts with concentrated nitric acid to produce nitrogen dioxide gas according
to the equation:

Cu(s) + 4HNO3(ag) = Cu(NO3)2(aq) + 2NO2(g) + 2H20(l)

@ What volume of 14 mol L™ nitric acid would be required to react exactly with
3.0 g of copper according to the above equation?

(b) What volume of nitrogen dioxide gas at 101.3 kPa and 273 K would be produced
inthisreaction?

() Explain why this reaction is an oxidation-reduction reaction.
24.  Insome early forms of the periodic table based on mass, the element tellurium, with a
relative atomic mass of 127.6, was placed one position after iodine which has arelative atomic

mass of 126.9. However, in the modern Periodic Table, tellurium is one element position
BEFORE iodine.

@ One isotope of iodine has the structure g3l 127 \What do the numbers 53 and 127
tell us about the atomic structure of thisisotope of iodine?

(b) Briefly describe the factors which determine the position of an element in the
modern Periodic Table.

(© What does the information given above tell us about the atomic structure of
tellurium?

END OF QUESTION BOOKLET
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DATA SHEET

|  Valuesof severad numerical constants -

Avogadro's constant, N 6.022 x 10 mol ™

Boltzmann's constant, k 1.381 x 10-23JK L

Elementary charge, e 1.602x 10°¢C

Faraday constant, F 96 490 C mol

Gas constant, R 8.314 JK T mol ™t

0.0821 L atm K mol ™t
lonisation constant for water
at 298 K (25°C), K, 1.0x 101

Mass of electron, m, 9.109 x 10" kg

Mass of neutron, my, 1.675x 10°%/ kg

Mass of proton, m 1.673x 1027 kg

p

Volume of 1 moleideal gas

at 101.3 kPa (1.00 atm) and

at 273 K (0°C) 2241 L
at 298 K (25°C) 24.47 L
| Some standard potentials -

K'+¢ « K(s) 292V
B + 2¢ «  Bals) -2.90V
cd +2¢ «  Cay 287V
Na +¢& « Na(s) 271V
Mg?t + 2¢ « Mg(s) -2.36V
AR+ 3¢ « Al -1.66 V
Mn?t + 2¢ « Mn(s) -1.18V
H,O+é€ «  ZHyg) + OH’ -0.83V
Zn?* +2¢ « Zn(s) -0.76 V
(s) + 26 « 5% -0.48V
Fe?" + 2¢ «  Fey -0.41V
NiZ* + 2¢ « Ni(s) -0.23V
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DATA SHEET
|  Some standard potentials (continued)

Sn?t +2¢ «  Sn(s) -0.14V
Pb%* + 2¢ « Pb(s) -0.13V
CO,(g) +4H™ +4¢ « HCHO + H,0 -0.07V
Fe" + 3¢ «  Fey -0.02V
CO,(g) + 4H™ + 4€ «  £CgHy,0g (glucose) + HyO 0.01V
H +¢ « % H(g) 0.00V
CO,(g) +6H™ +6¢ «  CHLOH +H,0 0.03V
CO,(g) +8H" +8¢ «  CHy+2H,0 0.17V
SO,% +4H" + 26 «  SO,g)+2H,0 021V
HCHO + 2H™ + 2¢ «  CHZOH 0.24V
cu?t + 26 «  Cu® 0.34V
20,(g) + H,0 +2¢ «  20H 0.40V
HCHO + 4H™ + 4¢ «  CHyg) +H,0 041V
NiOy(s) + 2H,0 + 2¢ «  Ni(OH),(s) + 20H" 049V
Cu'+e€ « Cu(s) 052V
PR « I 0.54V
Zlofem) + € « I 0.62V
Fe*" +¢ «  Fe 0.77V
Ag'+€ « Ag(s) 0.80 V
NO; +4H" + 3¢ «  NO(g) +2H,0 0.96 V
2Bry() +e « Br 1.07V
2 Bry(ag) + € « Br 1.09V
20y(g) +2H" +2¢ «  H0 123V
1o0/ +7H +3¢ « o +IH0 133V
2Cly) +€ « cr 1.36V
2Clya) +€ « cr 1.40 V
MnO, +8H" +5¢ «  Mn®*+4H,0 151V

% FZ(g) +e « F 2.87V
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SECTION 1- CORE PART A

SUGGESTED SOLUTIONS [

1. ANSC
n(HCI) = (0.05 x 0.01) + (0.15 x 0.03) = 0.0005 + 0.0045 = 0.005

c(H*) = ¢(HCI) = 0.005/0.20 = 0.025 mol L

2. ANSC
This equation will be balanced with 4NH3 and 4NO to balance the N atoms; 502 and 6H20 to

balance the O and H.

3. ANS A

Hydrochloric acid is a mixture of hydrogen chloride and water. Magnesium is an element. Hydrogen
peroxide solution is a mixture of hydrogen peroxide and water. All of the substancesin (A) are pure
compounds.

4. ANS A
239Pu94 has an atomic number of 94 and a mass number of 239. The number of electronsin a neutra

atom is equal to the number of protons. However, in theion Pu3*, there are three less dectrons than
in the neutral atom. Therefore, the number of electrons=94 - 3 =91.

5. ANSB
The balanced equation for this reaction with one mole of ethaneis

CHg(@) +50,(@) = 2C0,(9) + 3H,0(d)

6. ANSD

The number of mole of Ag+(aq) =30 x 0.02 = 0.6 mol. From the balanced equation, 0.3 mol of
Zn(s) will react exactly with 0.6 mol of Ag+(aq). Hence, after the reaction is complete, the amount of
Zn(s) remaining = 1.0- 0.3=0.7 mal.

7. ANSA

Element Jis fluorine which forms an ion with one negative charge. Element Q is calcium which
forms an ion with two positive charges. Hence, the formulais CaF, or QJs.

8. ANSB
An oxidation-reduction reaction involves atransfer of electrons. This occursonly in (B) in which

Zn(s) isthe electron donor and H+(aq) isthe electron acceptor.

0. ANSD
42.0 5.3 24.6 28.1
n(C) = 0l - 35 nH)= T - 53 n(N) = 1401 - 1.76 n(0O) = 6 - 1.76

To obtain the simplest whole number ratio, divide each of these by 1.76, and obtain the values 1.99 ,
3.01, 1, 1whichrounded off gives2, 3, 1, 1 and therefore, the empirical formula C,H3NO.

10. ANSB
For an exothermic reaction producing a smaller number of mole of gas, the yield will be increased
with alower temperature, a higher pressure and an excess of reactant.
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SECTION 1- CORE PART A

SUGGESTED SOLUTIONS

11.

ANSD
i = = + 2-
TheequatlonsareSO3+H20 H2804andHZSO4 2H +SO4 .

Therefore n(H*) = 2 x n(SOs) =2x0.5=1.0mol. Hence, c(H+) = (1)_2 =10mol L.
Hence, pH = - log 10.

12.

All chemical bonding is electrostatic in nature. That is, it involves the attraction between positive and

ANSC

negative charges.

SECTION 1- CORE PART B

13.

14.

15.

@
(b)

(@

(b)

Fe,0,(5) + 2Al(9) ® ALO(s) + 2Fe(l)

10 5
n(Fe203) =160 = 0.0625 and n(Al) = >7 = 0.1851
n(Al) required to react = 2 X n(Fe203) =2x0.0625=0.125

Therefore, the dluminium isin excess.
Hence, n(Fe) = 2 x n(Fe203) =2x0.0625=0.125

Hence, m(Fe) = 0.125x 55.9=7.0g ANS

@ () NHg@) +H,0() = NH," (a0) + OH (a0)
(i)  NH,CI(9 +ag = NH,"(aqg) + Cl (aq) and then

NH,"(ag) + H,0(1) = NH(ag) + Hz0" (aq)
(b)  Either NH," (ag)/NH,(aq) or Hy0™ (ag)/H,0()

When 2 mol of ozone decomposes according to the equation, 285 kJis produced.
Note that 285 kJ mol-1 means 285 kJ per mol of equation ASWRITTEN.
When 10-3 mol of ozone decomposes, the amount of energy produced is

2 103
% =0.1425kJ=0.143kJ ANS

The number of mol of aluminium = % = %207 = 0.001 mol. From the balanced

equation, 4 mol of aluminium burning in pure oxygen produces 3340 kJ. Note that

3340 kJ mol-1 means 3340 kJ per mol of equation AS WRITTEN. When 0.001
mol of aluminium burns, the amount of energy produced is

3340 x 0'201 =0.835kJ ANS
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SECTION 1- CORE PART B

SUGGESTED SOLUTIONS

16.

17.

18.

(@

(b)

@

(b)

@

(b)

(©)

_ [H*] [HCOO]
~ "TCH3COOH |
_ 1034 x 1034
B 102
=1048 ANS

Ke

The addition of CH3COO" will shift the position of equilibrium to the left. More

CH3COOH will be produced and H* will be used up. Hence, acidity will
decrease. Hence, pH will increase. ANS

2.5 44.6
=25;n(Cl) = 3545 1.258

S 4405 n(H) = 5=

52.
"C) = 1201
Therefore, (dividing each number by 1.258), theratio,
n(C):nH):n(Cl)is 35:2:1
The smallest whole number ratiois 7:4: 2.

Hence, the empirical formulais C7H4Cl».

The formula mass of the empirical formula=84 + 4 + 71 = 159. The molecular
formula must a whole number times the empirical formula. Since 159 x 2 = 318
which is approximately equal to 320, the molecular formula must be C14HgCl4.

Species 1 and 2 are helium and neon respectively. They are both noble gases. They

arein the same group in the periodic table and hence, have similar chemical properties.

Species 5 and 6 are calcium and iron respectively. Calcium and iron are both in
period 4 of the periodic table. This can also be deduced from the highest
number electron shell that is being filled.

Species 5isacalcium atom in an excited state (2.8.9.1 instead of 2.8.8.2). Hence,
it isthe most likely species to emit a photon of energy.
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SECTION 1- CORE PART C

SUGGESTED SOLUTIONS

19.

20.

(@  CoH5OH(ag) +302(g) = 2CO2(g) + 3H20(9)

(b) Mass of ethanol = % x750=15.75g ANS

() Molecular mass of ethanol = (2x 12) + 5+ 16 + 1 =46 g mol-L.

21 750
Hence, the number of mol of ethanol = 100 X 76 -
21 750

Therefore, the energy produced = 100 X 26 X 1370=469 kJ ANS

(d) The main assumption in the calculation is that the only source of energy in the
beer isthe ethanol.

@ The balanced equation for thereactionis
CuCOg3(s) + HoSO4(aq) = CuSOg4(ag) + HO(I) +CO2(Q) .. oo v v ... Q)

(b) Original number of mole of HoSO4(ag) = 0.25 x 0.02 = 0.005 mol ANS

(©) Carbon dioxide is removed because it is an acidic oxide and would react with the
sodium hydroxide according to the equation:
CO,(aqg) + 2NaOH(ag) = Na,CO4(aq) + H,O(l)

(d) The excess sulfuric acid is neutralised by sodium hydroxide according to the

equation HoSO4(ag) + 2NaOH(ag) = NapSOg(aq) + 2H20(1) . ... ... (2
Number of mole of H,SO4(aq) left over = % x n(NaOH) reacting
(from equation (2))

= % x 0.25 x 0.02060

=2575x 103

Number of mole of HoSOy4(aq) reacting with CuCO3(s) =0.005- 2.575 x 103
=2.425x%x 103

Hence, from equation (1) n(Cu) = n(CuCOg) = n(H2S04) reacting = 2.425 x 103

Therefore, mass of copper in ore sample = 2.425 x 10-3 x 63.55 = 0.154 g. ANS
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21.

22. (9

@

(b)

(©)

_[CH3OH]  4.00
" [CO] [H2]2  0.3x(0.5)2

The equilibrium constant = K =53.3 ANS

The mixture of CrpO3 and ZnO would act as a catalyst. They would increase the
rate of both the forward and the reverse reactions thereby enabling equilibrium to be
achieved rapidly.

Since the reaction is exothermic, the equilibrium yield of methanol (aswell as the
equilibrium constant itself) would be increased by lowering the temperature. Since the
reaction involves the formation of a smaller number of mole of gas, the equilibrium
yield of methanol would be increased by increasing the pressure.

g

3300

d~ 2800

N
5 ®
o o
la) o

Melting Temperatore

li Be B C N O F
Element
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22. (b)
200 : *
OE
& 100
B
g
[—.
E
"B
E
-100
-200
F Cl Br I
Element
22. (¢ The melting temperatures in the first graph rise to a maximum at the element

carbon and then fall away rapidly. Theinitia increaseis due to the increasing
covaent nature of the bonding. On the other hand, nitrogen, oxygen and fluorine
exist as small covalent molecules with very weak forces of attraction between the
molecules. In this series, the structure of the el ements changes dramatically from
metallic to giant covalent to small individual molecules.

The melting temperaturesin the second graph rise steadily. The structure of each
of these elementsis X,. Asthe moleculesincreasein sizefrom F, to I,, the

forces of attraction between the molecules increase and the melting temperature
increases.
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23.

24,

@

(b)

(©

@

(b)

(©

Number of mole of copper = %25 .
Hence, number of mole of nitric acid required = 4 x %25 . Therefore, volume of

o o 3.0 1 3
nitric acid required = 4 x 6355 X124 x 1000 mL =135mL ANS

Number of mole of nitrogen dioxide gas produced = 2 x %25 :

Hence, volume of nitrogen dioxide gas under these conditions
(assuming an ideal gas) = 2 X %25 x2241L=21L ANS

Thisis an oxidation-reduction reaction because the copper metal is acting as an
electron donor as it changes from copper metal to copper(ll) ions.

Inaparticular iodine atom, there are 53 protons and atotal of 127 protons +
neutrons. Therefore, there are 74 neutrons in this isotope of iodine.

The elementsin the modern Periodic Table are arranged in order of increasing

atomic number; that is, in order of the number of protonsin the nucleus. When
thisisdone, it isfound that elements which exhibit similar chemical propertiesare in
the same group of the Table. It should be noted that historically, elements were
placed in groups showing similar chemical properties before anything was known
about the internal structure of the atom.

The element tellurium must have an atomic number of 52 sinceit is one place
BEFORE iodine. It can also be said that the element tellurium must have naturally
occurring isotopes with larger numbers of neutrons than iodine since the relative
atomic mass of tellurium is greater than the relative atomic mass of iodine.

END OF SUGGESTED SOLUTIONS

1994 HSC CHEMISTRY TRIAL EXAMINATION (CORE)
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