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1 Which separation technique would be best to obtain samples of pure copper sulfate 

from a solution of copper sulfate? 

 

(A) Evaporation 

(B) Centrifugation 

(C) Distillation 

(D) Filtration 

 

 

2 Alkali metals become more reactive proceeding down the Group. This is because: 

 

(A) the energy produced in the ionisation of the metal atoms increases. 

(B) the energy required to ionise the metal atoms increases. 

(C) the energy produced in the ionisation of the metal atoms decreases. 

(D) the energy required to ionise the metal atoms decreases. 

 

 

3 Which of the following statements about bonding between molecules is true? 

 

(A) Only molecules which have H-N, H-O or H-F bonds can produce dipole-

dipole bonds. 

(B) All molecules which have polar covalent bonds will produce either dipole-

dipole or hydrogen bonds. 

(C) The larger the molecules in a homologous series the stronger the dispersion 

forces. 

(D) Non-polar molecules have no intermolecular bonds. 

 

 

4 0.30 moles of magnesium nitrate is weighed out and then dissolved in water to an 

exact volume of 500 mL. Which of the following is correct? 

 

(A) the concentration of nitrate ions is 0.30 mol L-1 

(B) the concentration of magnesium ions is 0.15 mol L-1 

(C) the concentration of nitrate ions is 1.2 mol L-1 

(D) the concentration of magnesium ions is 0.30 mol L-1 

 

 

5 Water is considered to have an unusually high specific heat capacity.  What does this 

tell you about water? 

 

(A) Compared to most other materials, a given mass of water will experience a 

larger temperature change per Joule of energy absorbed or released. 

(B) Compared to most other materials, for a given mass of water, a great deal of 

energy could be absorbed with only a small change in temperature. 

(C) Compared to most other materials, for a given body of water, a small amount 

of energy absorbed will result in a large temperature change. 

(D) Compared to most other materials, a large mass of water would be required for 

a 1K temperature drop to cause a large release of energy. 
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6 Which of the following is true about endothermic reactions? 

 

(A) They will always have a negative ΔH. 

(B) The energy of the reactants will always be greater than that of the products. 

(C) There will be a net gain of energy to the chemical system. 

(D) Energy will be released in the breaking of bonds and absorbed in the 

formation of bonds. 

 

 

7 Which of the following best describes the relationship of graphite and diamond? 

 

(A) They are two isotopes of carbon. 

(B) They are two isomers of carbon. 

(C) They are two nucleons of carbon. 

(D) They are two allotropes of carbon. 

 

 

8 Which of the following species have the same electron configuration? 

 

(A) F, Cl, Br 

(B) Cl–, Ar, K+ 

(C) Na, Mg, Al 

(D) Cu, Zn, Fe 

 

 

9 Which of the following is a correct statement about molecules? 

 

(A) The formula NaCl represents a molecule of sodium chloride. 

(B) All covalently bonded substances are made of molecules. 

(C) Only compounds can be molecular. 

(D) A molecule is a finite structure composed of two or more covalently bonded 

atoms. 

 

 

10 The formula for glucose is C6H12O6.  Which of the following is true for C6H12O6? 

 

(A) It is a molecular formula. 

(B) It is a structural formula. 

(C) It is an empirical formula. 

(D) It is both an empirical and molecular formula. 

 

 

11 The structure of a metallic lattice can best be described as: 

 

(A) a 3D array of cations held together by a sea of electrons. 

(B) a 3D array of alternating cations and anions. 

(C) a 3D array of atoms covalently bonded to each other. 

(D) a 3D array of dissociated atoms which are free to move around. 
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12 Which of the following substances has the largest molar mass? 

 

(A) lithium sulfate 

(B) beryllium sulfate 

(C) sodium sulfate 

(D) calcium sulfate 

 

 

13 Which of the following contains the same number of molecules as there are ions in 

1.000 mol of magnesium chloride? 

 

(A) 64.14 g of solid sulfur 

(B) 22.71 L of gaseous chlorine (measured at 0 °C and 100 kPa) 

(C) 479.4 g of liquid bromine 

(D) 49.58 L of gaseous argon (measured at 25 °C and 100 kPa) 

 

 

14 When sodium reacts with excess oxygen, the major product is sodium peroxide 

(Na2O2). It is formed in accordance with the following balanced chemical equation: 

 

   2Na(s) + O2(g) → Na2O2(s) 

 

 What mass of sodium peroxide should be produced when 15.00 g of sodium reacts 

with excess oxygen? 

 

(A) 12.72 g 

(B) 25.44 g 

(C) 36.55 g 

(D) 50.87 g 

 

 

15 2.000 g of barium chloride is dissolved in water and added to a solution containing 

excess silver nitrate. What mass of precipitate is formed? 

 

(A) 1.377 g 

(B) 1.718 g 

(C) 2.510 g 

(D) 2.754 g 
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16 The following table represents successive ionisation energies for Element Y and 

Element Z. One element is a metal and the other is a non-metal. 

 

Element Y Element Z 

1,012 578 

1,903 1,817 

2,912 2,745 

4,956 11,575 

6,273 14,830 

22,233 18,376 

25,397 23,293 

 

When the two elements were combined under the right conditions a synthesis  

  reaction occurred. Using the data above, determine the correct formula for 

the resulting compound. 

 

(A) ZY2 

(B) ZY 

(C) Y3Z5 

(D) ZY3 

 

 

17 Arrange Na, Al, Rb and Sr metals in order of increasing first ionisation energy:  

 

(A) Na, Al, Rb, Sr 

(B) Sr, Rb, Al, Na 

(C) Al, Na, Sr, Rb 

(D) Rb, Sr, Na, Al 

 

 

18 Which of the following is true for all metal displacement reactions? 

 

(A) Ions of the less reactive metal gain electrons from the atoms of the more 

reactive metal. 

(B) Ions of the more reactive metal gain electrons from the atoms of the less 

reactive metal. 

(C) Atoms of the more reactive metal gain electrons from the ions of the less 

reactive metal. 

(D) Atoms of the less reactive metal gain electrons from the ions of the more 

reactive metal. 

 

 
19 2 L of an unknown gas has the same mass as 0.5 L of bromine gas at the same 

temperature and pressure.  What is the gas? 

 

(A) CO2 

(B) Ne2 

(C) F2 

(D) Ar 



5 

 

 

20 Moving from left to right across Period 3 of the Periodic Table, which of the 

following does not increase? 

 

(A) The number of electron shells 

(B) The total number of electrons 

(C) The number of valence electrons 

(D) The charge on the nucleus 

 

 

21 Which of the following elements has the highest electronegativity? 

 

(A) helium 

(B) francium 

(C) fluorine 

(D) nitrogen 

 

 
22 Which of the following iron-containing minerals has the greatest percentage of iron 

by mass? 

 

(A) magnetite, Fe3O4(s) 

(B) hematite, Fe2O3(s) 

(C) siderite, FeCO3(s) 

(D) goethite, FeO(OH)(s) 

 

 

23 Approximately how many atoms are there in 1.00 g of water? 

 

(A) 3.34  1022 

(B) 1.00  1023 

(C) 6.02  1023 

(D) 1.81  1024 

 

 

24 Which of the following substances has the smallest molar mass? 

 

(A) sodium oxide 

(B) magnesium oxide 

(C) potassium oxide 

(D) calcium oxide 
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25 When comparing a more reactive metal with a less reactive metal: 

 

(A) The less reactive metal is more likely to be found as an uncombined naturally 

occurring element. 

(B) The more reactive metal is more spontaneous in losing electrons than is the 

less reactive metal. 

(C) More energy is required to extract the less reactive metal from one of its 

compounds. 

(D) More reactive metals absorb more heat than less reactive metals when they 

react. 

 

 
26 Nitrogen trifluoride can be decomposed to form nitrogen and fluorine gas.  Which of 

the following balanced equations correctly represents this reaction? 

 

(A) NF3(g)    N(g)  +  F3(g) 

(B) 2N3F3(g)    3N2F2(g) 

(C) 2NF3(g)    N2(g)  +  3F2(g) 

(D) NF3(g)    N(g)  +  3F(g) 

 

 

27 Which of the following shows elements in increasing atomic mass? 

 

(A) Cl, Ar, K, Ca,  

(B) Zn, Cu, Ni, Co 

(C) Cs, Rb, K, Na 

(D) I, Te, Xe, Cs 

 

 

 

28 In which of the following substances do strong chemical bonds NOT extend 

throughout the crystal lattice in the solid state? 

 

(A) mercury 

(B) iodine 

(C) silicon dioxide 

(D) sodium chloride 

 

 

29 Using the solubility rules, determine which of the following combinations of solutions 

would form a precipitate. 

 

(A) Magnesium sulfate and barium nitrate 

(B) Barium chloride and sodium hydroxide 

(C) Sodium carbonate and lithium nitrate 

(D) Silver nitrate and potassium nitrate 
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30 Which of the following contains the same number of ions as 1 mole of aluminium 

chloride? 

 

(A) 3 mole of sodium hydroxide 

(B) 2 mole of barium carbonate 

(C) 1 mole of ammonium nitrate 

(D) 0.5 mole of ammonium sulfate 

 
 

31 Consider the following atom, 17

8
O.  This atom contains: 

 

(A) 8 protons, 8 electrons and 17 neutrons. 

(B) 8 protons, 8 electrons and 9 neutrons. 

(C) 9 protons, 9 electrons and 17 neutrons. 

(D) 17 protons, 17 electrons and 8 neutrons. 

 

 

32 Which of the following is the name for FeS? 

 

(A) iron monosulfide 

(B) iron monosulfate  

(C)  iron(II) sulfide 

(C)  iron(II) sulfate 

 

 

33 Which of the following methods would best enable you to separate two immiscible 

liquids? 

 

(A) using a separating funnel  

(B) using a filter funnel 

(C) using evaporation 

(D) using distillation 

 

 

34 Which compound contains both covalent and ionic bonds? 

 

(A) MgBr2 

(B) CHCl3 

(C) BCl3 

(D) NH4NO3 

 

 

35 An atom of element Z (not correct symbol) has the electronic configuration  

2, 8, 6. Which of the following species is this element most likely to form? 

 

(A) the ion Z2+ 

(B) the ion Z6+ 

(C) the compound H2Z 

(D) the compound Z6F 
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36 The first four successive ionisation energies (measured in kJ mol-1) for an element are 

550, 1064, 4210 and 5500.  This element should be placed in the same group as: 

 

(A) lithium 

(B) beryllium  

(C) boron 

(D) carbon 

 

 

 

37 Topaz is a mineral with the formula Al2SiO4(OH)2.  What is the percentage by mass of 

aluminium in topaz? 

 

(A) 15% 

(B) 16% 

(C) 30% 

(D) 45% 

 

 

 

38 A boy was investigating the reactivity of three unknown metals (X, Y and Z) using 

displacement reactions.  He recorded the following balanced chemical equations: 

 

  X(NO3)2(aq)  +  Z(s)    X(s)  +  Z(NO3)2(aq)    

Z(s)  +  Y(NO3)2(aq)    Y(s)  +  Z(NO3)2(aq) 

Y(s)  +  X(NO3)2(aq)    no visible reaction 

 

Which of the following correctly places the three metals in order of increasing 

reactivity? 

 

(A) Y, X, Z 

(B) Z, Y, X 

(C) X, Z, Y 

(D) Z, X, Y 

 

 

 

39 Which of the following best describes the molecular shape of methane? 

 

(A) trigonal planar 

(B) bent 

(C) trigonal pyramidal 

(D) tetrahedral 
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40 In which of the following substances would you expect hydrogen bonding to occur? 

 

I. CH2F2 

II. CH3COOH 

III. C2H5OH 

 

(A) II only 

(B) I and III only 

(C) II and III only 

(D) I, II and III 

 

 

41 The specific heat capacity of gold is 0.128 J g-1 K-1, and the specific heat capacity of 

copper is 0.385 J g-1 K-1.  Ten gram samples of each metal were heated to 60 C, and 

then dropped into separate beakers containing 20 mL of water.   

 

Which of the following statements are correct? 

 

(A) The copper will react with the water, but the gold will not. 

(B) The copper sample will transfer more heat energy to the water than the gold 

sample. 

(C) The water with the gold sample will have has a final temperature three times 

higher than the water with the copper sample. 

(D) The water in the two beakers will remain at the same temperature at all times. 

 

 

42 When aqueous solutions of hydrochloric acid and sodium hydroxide are mixed, the 

temperature of the resulting solution increases.  Therefore, the reaction 

 

H+
(aq)  +  OH-

(aq)    H2O(l) 

 

(A) is endothermic with Ho  > 0 

(B) is endothermic with Ho < 0 

(C) is exothermic with Ho < 0 

(D) is exothermic with Ho > 0 

 

 

43 Which one of the following processes is endothermic? 

 

(A) Combustion of natural gas. 

(B) Freezing of water to make ice. 

(C) Photosynthesis. 

(D) Dilute acid reacting with an active metal. 
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44 Which of the following contains only molecules with dipole-dipole interactions as 

their main intermolecular force? 

 

(A) Hydrogen chloride, hydrogen sulfide, water. 

(B) Ammonia, phosphorus trifluoride, carbon dioxide. 

(C) Ammonia, sodium chloride, methane. 

(D) Hydrogen chloride, hydrogen sulfide, phosphorus trifluoride. 

 

 

45 The density of water at 4°C is 1.00 g.mL-1. The density of ice at 0 °C is 0.917 g mL-1. 

What volume change would occur if an ice cube of mass 7.40 g, initially at 0 °C, 

melted to form liquid water with a final temperature of 4 °C? 

 

(A) The volume would increase by 0.61 mL. 

(B) The volume would decrease by 0.61 mL. 

(C) The volume would increase by 0.67 mL. 

(D) The volume would decrease by 0.67 mL. 

 

46 Within a Group of the Periodic Table, which is the correct relationship between a 

property of a metal and the first ionization energy of the metal? 

 

(A) The larger the atom, the smaller the ionisation energy. 

(B) The greater the reactivity of the metal, the greater the ionisation energy. 

(C) The smaller the amount of energy required to remove an electron from the 

metal, the greater the ionisation energy. 

(D) The more difficult it is for a metal to lose an electron, the smaller the 

ionisation energy. 

 

 

47 What is the relationship between the potential energy of an electron and its average 

distance from the nucleus? 

 

(A) The energy of an electron is variable, irrespective of its location. 

(B) By definition, all electrons have the same amount of energy, irrespective of 

their location. 

(C) The greater the average distance of the electron from the nucleus the less its 

potential energy. 

(D) The greater the average distance of the electron from the nucleus the greater 

its potential energy. 
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48 Identify which row below contains the correct information about the boiling and 

electrolysis of water. 

 

 Type of 

separation 

Amount of energy 

required 

Result of Process 

(A) Boiling Relatively large amount of 

energy 

New chemical 

substance formed 

(B) Boiling Relatively small amount of 

energy 

No new chemical 

substance formed 

(C) Electrolysis Relatively small amount of 

energy 

New chemical 

substance formed 

(D) Electrolysis Relatively large amount of 

energy 

No new chemical 

substance formed 

 

 

49 Which of the following statements about empirical formulae is correct? 

 

(A) They express the simplest ratio of protons to neutrons present in a compound. 

(B) They provide information about the elements present in a compound but don’t 

provide information about the number of particles. 

(C) They can only be applied to ionic compounds. 

(D) They show the number of atoms of different elements in a molecule. 
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Question 50  (2 marks) Marks 

  

In the spaces provided below draw Lewis electron dot structures for the 

following compounds. 

 

Methane 

 

 

 

 

  1 

 

Carbon dioxide 

 

 

  1 
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Question 51  (3 marks) Marks 

  

1.00 g of solid FeS is reacted in excess hydrochloric acid according to the 

equation below. 

 

FeS (s) + 2 HCl (aq)  FeCl2 (aq)  + H2S (g) 

 

Determine if each statement below is correct and place a tick by those that are 

correct and a cross next to those that are incorrect. 

 

 

__ The systematic name of FeS is iron(III) sulfide.  

 

__ The chloride ion is a spectator ion in this reaction.  

 

__ One half equation for this reaction can be written 2 H+ + 2 e–   H2(g)  

 

__ H2S is a polar molecule.  

 

__ FeCl2 is a polar molecule.  

 

__ H2S is linear in shape.  

 

__ H2S has one lone pair of electrons on the sulfur.  

 

__ The molar mass of FeS is 87.92 g mol-1.  

 

__ 0.0114 moles of HCl react. 

 

 

  3 
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Question 52  (2 marks) Marks 

  

Write the following reactions as balanced chemical equations including states  

 

 

(i) The decomposition of copper(II) carbonate. 

 

  1 

 

 

(ii) Addition of lithium to a large beaker of water. 

 

  1 
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Question 53  (6 marks) Marks 

  

 

(a) Describe the bonding and structure that occurs in metals and discuss how this 

leads to their unique properties of ductility and conductivity.  3 

  

  

  

  

  

  

 

 

 

 

 

(b) Covalent compounds can be either molecular or covalent network in 

structure.  Explain, in terms of their structure and bonding, why they have 

vastly different melting points.  3 
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Question 54 (2 marks) Marks 

  

 

 

Place each of the elements A – D (not their chemical symbols) in the blank 

Periodic Table below.  The electron configurations of atoms or ions of the 

elements are as follows: 

 

A:   2.5 

B:   2.8.1 

C
2+: 2.8  

D
3-:  2.8.8 

 

 2 
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Question 55  (3 marks) Marks 

  

  

Write net ionic and half equations for the reaction of magnesium with sulfuric 

acid. 

 

 

Net ionic equation:  1 

  

 

Oxidation half equation:  1 

  

 

Reduction half equation:  1 
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Question 56  (4 marks) Marks 

  

 

Eight consecutive elements of the first 20 elements on the periodic table have the 

following first ionization energies. 

 

Element A B C D E F G H I 

First ionisation 

energy 

1.407 1.320 1.687 2.087 0.502 0.744 0.584 0.793  

 

 

(a) Which element will have the highest second ionization energy?  1 

  

  

 

 

(b) Estimate the first ionization energy for the 9th consecutive element “I”. 

  1 

  

 

 

 

(c) Identify two elements that will react to form a covalent molecular compound. 

  1 

  

 

 

(d) Identify the formulae of ionic compounds that would form using the above 

elements. 

Formula 1:  1 

Formula 2:  
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Question 57  (3 marks) Marks 

  

A sample of vanadium metal is placed in a crucible and heated until it has completely 

converted to an oxide.  Masses of the crucible and samples were recorded in the table 

below. Determine the empirical formula of the oxide. 

 

 

Item Mass (g) 

Crucible 2.500 

Crucible and metal 3.000 

Crucible and metal oxide 3.236 

 

  3 
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Question 58  (4 mark) Marks 

  

Hydrogen gas is formed when aluminium foil reacts with sodium hydroxide 

solution according to the equation. 

 

 

2Al(s) + 2NaOH(aq)  + 6H2O(l)                                 2NaAl(OH)4(aq) + 3H2(g) 

 

Calculate the volume of hydrogen produced at 0 °C and 100 kPa when 2.00 g of 

aluminium is placed in a 20 mL of aqueous solution containing 2.00 g of sodium 

hydroxide. 

  4 
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Question 59  (4 marks) Marks 

 

 

(a) If the theoretical value for the heat of solution of potassium nitrate is +34.89 

kJ/mol, use this to calculate the mass of potassium nitrate that would be required 

to decrease the temperature of 100 mL of the water solvent by 2.7 °C. 

  3 

  

  

  

  

 

 

(b) When the boys performed this experiment for themselves, they were surprised to 

find that the value they obtained for the heat of solution of potassium nitrate was 

around half the theoretical value.  Identify the most likely reason for this 

discrepancy. 

  1 

  

 

 

 

 

Question 60 (2 mark) 

 

  

Calculate the mass of an atom of sulfur.  

  2 
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Question 61  (6 marks) Marks 

  

(a) Write balanced chemical equations for the following reactions:  

 

i. Decomposition of silver chloride. 

  2 

 

 

ii. Reaction of aqueous solutions of barium nitrate and copper(II) sulfate. 

  2 

 

  

(b) Write a balanced net ionic equation for the following reaction: 

 

 

 

i. Reaction of aqueous solutions of lead(II) nitrate and potassium iodide. 

  2 
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Question 62  (5 marks) Marks 

  

During the course of this year you have performed a first-hand investigation to 

separate a naturally occurring mixture of sand, salt and water. 
 

 

 

(a) Identify the separation technique you used to perform the separation of the sand 

from salt water and state the physical property which enabled this technique. 

  2 

  

  

  

 

 

(b) One of your classmates was given a sample of this mixture and asked to perform 

a gravimetric analysis of it.  He found that at 22 °C the sample contained 0.573 L 

of water (density at 22 °C is 0.9978 g mL-1), 7.8 g of sand and 2.6 g of salt.   

 

Determine the percentage composition by mass of water in this sample. 

  3 
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Question 63  (3 marks) Marks 

  

Consider the representation of an atom shown below.  

 

 
 

Using the letters in the representation above, identify: 

 

(a) The number of protons in this atom. 

  1 

 

 

(b) The number of neutrons in this atom. 

  1 

 

 

(c) An expression for the number of electrons found in an ion of this element if the 

element belongs to group 5 of the periodic table. 

  1 
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Question 64  (3 marks) Marks 

  

Identify the property or substance represented by the letters X, Y and Z in the 

table below. 

 

 

Group Metals Metalloids Non-metals 

Appearance lustrous Low-sheen dull 

Electrical 

Conductivity 

High low Y 

Thermal 

Conductivity 

high high low 

Malleability X 
moderate low 

Density high intermediate low 

Boiling point high high low 

Tensile strength High variable low 

Examples Zinc Z Argon 

 

X :   1 

 

Y :   1 

 

Z :   1 

 

  



Form V Chemistry  2017 Annual Examination  
 
 

 

 

Master’s initials 

 

Name  

 

 

 

Question 65  (5 marks) Marks 

  

Both ionic compounds and metallic elements are most commonly found as 

lattice structures.  Compare these two types of lattice structures in terms of their 

structure and bonding. 

 

  5 
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∆H3 =  −88 kJmol−1 

∆H1 =  −890 kJmol−1 

CO2(g) + 2H2O(l) 

 

Question 66  (2 marks) Marks 

  

Hess’s Law states that the total enthalpy change during the complete course of 

a chemical reaction is the same irrespective of the pathway taken i.e. whether the 

reaction is made in one step or in several steps.  Consider the following example for 

the complete combustion of methane. 

 

 
 

If Hess’s Law holds for the above example, calculate ΔH3. 

  2 

  

  

  

 

 

 

 

 

 

 

 

 

 

 

E
n
th

al
p

y
 ∆H2 =  −802 kJ mol−1 

CO2(g) +  2𝐻2O(g) 

CH4(g) +  2O2(g) 
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Question 67  (3 marks) Marks 

  

With reference to the tabulated first ionisation energies below, explain the 

differences in reactivity between potassium and rubidium. 

 

 

Metal First Ionisation Energy 

(kJ mol-1) 

Potassium 425 

Rubidium 403 

 

  3 
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Question 68  (6 marks) 

 

 

Marks 

  

Excess copper(II) carbonate was placed in a conical flask and 100.0 mL of dilute 

sulfuric acid was added. A reaction occurred and the gas produced was collected.   

The volume of gas collected at 100 kPa and 25 °C is shown in the graph below. 

 

 

 
 

 

Calculate the concentration of the sulfuric acid. 

  3 
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Question 69  (7 marks)  

  

Solutions of FeCl2(aq) oxidise easily in the presence of oxygen to produce FeCl3(aq).  

Iron filings can be added to stabilise these solutions by reducing any FeCl3(aq) formed 

back to FeCl2(aq) according to the following equation. 

 

Fe(s) + 2FeCl3(aq)                             3FeCl2(aq) 

 

(a) Write the net ionic equation for this reaction. 

  1 

  

 

 

(b) Write the reduction and oxidation half equations for these reactions. 

(i) Reduction 

  1 

  

 

 

(ii) Oxidation 

  1 

  

 

 

(c) Calculate the mass of FeCl3 can be reduced completely to FeCl2 by 1.00 g of 

Fe(s). 

  4 
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Question 70  (4 marks) Marks 

  

2.67 L of vapourised phosphorus molecules are reacted with 8.01 L of oxygen gas at 

a constant temperature and pressure to produce 2.67 L of a gaseous oxide of 

phosphorus having a molar mass of 220 g mol-1. 

 

 

(a) Balance the given equation below for the reaction. 

 

          Px(g)    +     O2(g)      →       PxOy(g)  1 

 

 

(b) Determine the formula of the oxide of phosphorus. Show working. 

  2 

  

  

  

 

 

(c) Determine the molecular formula of the vapourised phosphorus molecules. 

  1 
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Question 71  (6 marks) Marks 

  

 

(a) Construct Lewis dot diagrams of the following molecules 

 

(i) methane 

 

 

  1 

(ii) water 

 

 

  1 

 

(iii) hydrogen sulfide (H2S) 

 

 

  1 

  

 

(b) Explain why the boiling points of water and hydrogen sulfide differ. 

  3 
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Question 72  (5 marks) Marks 

  

In an experiment, a boy added 8.00 g of ammonium nitrate to 100 g of water.  

 

(a) If the ΔsolH for ammonium nitrate is +25.41 kJ mol−1 and the water was initially 

25.0 °C, calculate the final temperature of the resulting solution. 

  3 

  

  

  

  

  

 

 

(b) The boy actually measured a final temperature of 22.1 °C. Suggest two possible 

reasons as to why there is a difference between these results. 

  2 
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Question 73  (3 marks) Marks 

  

Write balanced chemical equations for the following reactions, including states:  

 

 

(a) Magnesium oxide with hydrochloric acid. 

  1 

 

 

(b) Sodium hydrogen carbonate with sulfuric acid. 

  1 

 

 

(c) Sodium with water. 

  1 

  

Question 74  (3 marks)  

  

Pentane and water are immiscible liquids that have the properties below.  

 

 Boiling Point (oC) Density (g cm-3) 

Pentane 36 0.6 

Water 100 1.0 

 

Assess the relative suitability of distillation or a separating funnel as techniques to 

separate pentane and water. 
 

  3 
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 Marks 

Question 75  (3 marks)  

  

Complete the following table. 

 
 

 

Name of 

Element or Ion 
Protons Charge 

Electron 

Configuration 

 12  2.8 

Phosphorus  0  

  –1 2.8.8 

  3 

 

Question 76  (4 marks) 

 

Draw Lewis electron dot diagrams for the following materials.  

H2 

 

 

 

 

 

O2 

 

H2O 

 

 

 

 

 

OH– 

 

  4 
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Question 77  (3 marks) Marks 

  

A sample of processed meat was placed in a container of known mass and dried 

in an oven until the mass no longer reduced. The various masses were recorded 

in the table below.  

 

Item Mass (g) 

Container 21.3 

Container and undried meat sample 24.2 

Container and dried meat sample 23.4 

Determine the percentage water by mass in the original sample of processed meat. 

  3 

  

  

  

 

Question 78  (3 marks)  

  

 

(a) Write a balanced equation for the reaction of aluminium with sulfuric acid. 

 

  1 

  

 

(b) Write and identify the reduction and oxidation half equations for the reaction 

of aluminium with sulfuric acid.  

 

Reduction:   2 

Oxidation: _________________________________________________  
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Question 79  (4 marks) Marks 

  

Potassium is ductile while potassium chloride is brittle.  Explain the difference in 

these properties in terms of the structure and bonding of the two materials. 

 

 

  4 

  

  

  

  

  

_____________________________________________________________ 

_____________________________________________________________ 

 

Question 80  (2 marks)  

  

A pupil was given three metal samples (lead, silver and magnesium), but they forgot 

to label the samples.  The pupil then conducted the following tests.  
 

 

 

Metal Reaction with H2O Reaction with acid Reaction with 

oxygen 

1 No Visible Reaction No Visible 

Reaction 

No Visible 

Reaction 

2 White coating formed in near-

boiling water 

Reacted vigorously 

with cold H2SO4 

Burned readily as a 

thin foil 

3 No Visible Reaction Reacted slowly 

with warm H2SO4 

Formed a 

red/brown layer 

when heated in air 

 

 

Identify the metals 1, 2 and 3. 

Metal 1:  2 

Metal 2: ____________________________________________________ 

Metal 3: ____________________________________________________ 
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Question 81  (6 marks) Marks 

  

Five consecutive elements in increasing atomic number have first ionisation energies 

as shown in the table below. 
 

 

Element W V X Y Z 

First ionisation 

energy (kJ / mol) 

 

1260 

 

1520 

 

418 

 

590 

 

632 

 

 

(a) Define First Ionisation Energy 

  1 

 

___________________________________________________________ 

 

(b) Identify which element/(s) (W-Z) would be most likely to: 

 

(i) be a noble gas. 

  1 

 

(ii) form an ion with a 1+ charge. 

  1 

 

(iii) be metals. 

  1 

 

(iv) exist as a diatomic molecule. 

  1 

 

(v) react most vigorously with dilute hydrochloric acid. 

  1 
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Question 82  (4 marks) Marks 

  

Explain why atomic radii decrease as you move along a Period of the Periodic Table 

but increase as you move down a Group. 
 

  4 

  

  

  

  

  

  

  

 

Question 83  (3 marks)  

  

Complete the table below by using the physical properties in the table to classify the 

following elements as metals, non-metals or semi-metals and solids, liquids or gases.  

 

 

 

 
Melting 

Point 

(oC) 

Boiling 

Point 

(oC) 

Density 

(g cm-3) 

Electrical 

conductivity 

(MS m-1) 

Metal/Non-

metal/Semi-

metal 

Solid/Liquid/

Gas at 300oC  

 

A 63 760 0.86 14    

B 44 280 1.82 10-15    

C -39 357 13.5 1.0    

D 937 2830 5.3 10-4    

  3 
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Question 84  (7 marks) Marks 

  

Chromium is often found in the Earth’s crust as chromite, FeCr2O4. The production 

of chromium metal from chromite involves a series of chemical reactions: 

 

4 FeCr2O4(s) + 8 Na2CO3(s) + 7 O2(g) → 8 Na2CrO4(s) + 2 Fe2O3(s) + 8 CO2(g) 

2 Na2CrO4(s) + H2SO4(aq) → Na2Cr2O7(s) + Na2SO4(aq) + H2O(l) 

Na2Cr2O7(s) + 2 C(s) → Cr2O3(s) + Na2CO3(s) + CO(g) 

Cr2O3(s) + 2 Al(s) → Al2O3(s) + 2 Cr(s) 

 

A 210.0 g ore sample containing 75.40% chromite by mass is processed through this 

series of chemical reactions. 

 

 

 

(a) Calculate the mass of chromite, FeCr2O4, present in the 210.0 g ore sample. 

 

  1 

  

 

 

(b) Calculate the mass of carbon dioxide gas produced when chromium is 

produced from the 210.0 g ore sample by this process. 

 

  3 

  

  

  

  

  

 

 

Question continued on next page. 
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Question continued. Marks 

  

 

(c) Calculate the mass of chromium metal produced in this process using the 

210.0 g sample. 

 

  2 

  

  

  

 

 

(d) Calculate the number of aluminium atoms consumed in this process. 

 

  1 

  

 

 

Question 85  (3 marks)  

  

In 1962, the synthesis of the first binary compound of a noble gas was reported in the 

Journal of the American Chemical Society. Decomposition of this colourless solid 

compound was reported to give rise to 0.2507 g xenon and 0.1435 g fluorine by mass. 

Calculate the empirical formula of this compound. 

 

 

 

  3 
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Question 86  (5 marks) Marks 

  

  

Argyrodite is a rare mineral that contains only three elements; silver, sulfur and 

an unknown element X.   It has a molar mass of between 1000 g mol−1 and 

1500 gmol−1. 

The first step to extract silver, sulfur and X from the mineral involves roasting 

the mineral by heating it with oxygen.  When 100.0 g of argyrodite is heated 

with a stoichiometric ratio of 19.77 L of oxygen (measured at 100 kPa and 

25 oC) three binary compounds are obtained; a black solid, a white solid, and 

13.18 L of sulfur dioxide gas (measured at 100 kPa and 25 oC).  This black 

solid can then be heated with carbon monoxide to produce solid silver and 

8.789 L of a colourless gas (measured at 100 kPa and 25 oC). 

Use this information to identify element X and the empirical formula of 

argyrodite, showing all working and logic. 

 

  5 
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Question 87  (6 marks) Marks 

  

Compound A is a white insoluble mineral made of four elements. When 

10.000 g of compound A is reacted with 2 M HCl, 2.6886 L of CO2 (measured 

at 25 °C and 100 kPa), is evolved. Na2SO4 is then added to the solution forming 

7.383 g of compound B as a precipitate; compound C remains in solution. 

The solution of compound C is neutralised with 2 M NaOH forming 3.1628 g of 

a precipitate of compound D, which was filtered. The 3.1628 g of Compound D 

was then heated to produce 2.1859 g of compound E and water. Compound E 

was heated at 2300 °C with excess carbon to give CO and 1.3183 g of pure metal 

F. 

What are the formulae of compounds A-F? Show working. 

 

 

  6 
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 Marks 

Question 88  (5 marks)  

  

Wegscheiderite is an evaporite mineral found at the Green River Formation in 

Wyoming, USA. Elemental analysis shows wegscheiderite to contain four different 

elements.  When 10.000 g of wegscheiderite is treated with excess hydrochloric acid, 

4.917 g of carbon dioxide is given off. In a separate experiment, 0.1000 g of 

wegscheiderite is dissolved in water and treated with excess of a solution of uranyl 

zinc acetate (UO2Zn(CH3COO)4). A precipitate of (UO2)3ZnNa(CH3COO)9·6H2O 

(molar mass 1537.9 g mol–1) is produced, which after purification has a mass of 

2.148 g. 

 

Calculate the empirical formula of wegscheiderite, showing all working and logic. 

 

 

  5 
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46 

 



 

47  



1 

1 Which separation technique would be best to obtain samples of pure copper sulfate 

from a solution of copper sulfate? 

 

(A) Evaporation 

(B) Centrifugation 

(C) Distillation 

(D) Filtration 

 

 

2 Alkali metals become more reactive proceeding down the Group. This is because: 

 

(A) the energy produced in the ionisation of the metal atoms increases. 

(B) the energy required to ionise the metal atoms increases. 

(C) the energy produced in the ionisation of the metal atoms decreases. 

(D) the energy required to ionise the metal atoms decreases. 

 

 

3 Which of the following statements about bonding between molecules is true? 

 

(A) Only molecules which have H-N, H-O or H-F bonds can produce dipole-

dipole bonds. 

(B) All molecules which have polar covalent bonds will produce either dipole-

dipole or hydrogen bonds. 

(C) The larger the molecules in a homologous series the stronger the dispersion 

forces. 

(D) Non-polar molecules have no intermolecular bonds. 

 

 

4 0.30 moles of magnesium nitrate is weighed out and then dissolved in water to an 

exact volume of 500 mL. Which of the following is correct? 

 

(A) the concentration of nitrate ions is 0.30 mol L-1 

(B) the concentration of magnesium ions is 0.15 mol L-1 

(C) the concentration of nitrate ions is 1.2 mol L-1 

(D) the concentration of magnesium ions is 0.30 mol L-1 

 

 

5 Water is considered to have an unusually high specific heat capacity.  What does this 

tell you about water? 

 

(A) Compared to most other materials, a given mass of water will experience a 

larger temperature change per Joule of energy absorbed or released. 

(B) Compared to most other materials, for a given mass of water, a great deal of 

energy could be absorbed with only a small change in temperature. 

(C) Compared to most other materials, for a given body of water, a small amount 

of energy absorbed will result in a large temperature change. 

(D) Compared to most other materials, a large mass of water would be required for 

a 1K temperature drop to cause a large release of energy. 

 



2 

 

 

6 Which of the following is true about endothermic reactions? 

 

(A) They will always have a negative ΔH. 

(B) The energy of the reactants will always be greater than that of the products. 

(C) There will be a net gain of energy to the chemical system. 

(D) Energy will be released in the breaking of bonds and absorbed in the 

formation of bonds. 

 

 

7 Which of the following best describes the relationship of graphite and diamond? 

 

(A) They are two isotopes of carbon. 

(B) They are two isomers of carbon. 

(C) They are two nucleons of carbon. 

(D) They are two allotropes of carbon. 

 

 

8 Which of the following species have the same electron configuration? 

 

(A) F, Cl, Br 

(B) Cl–, Ar, K+ 

(C) Na, Mg, Al 

(D) Cu, Zn, Fe 

 

 

9 Which of the following is a correct statement about molecules? 

 

(A) The formula NaCl represents a molecule of sodium chloride. 

(B) All covalently bonded substances are made of molecules. 

(C) Only compounds can be molecular. 

(D) A molecule is a finite structure composed of two or more covalently bonded 

atoms. 

 

 

10 The formula for glucose is C6H12O6.  Which of the following is true for C6H12O6? 

 

(A) It is a molecular formula. 

(B) It is a structural formula. 

(C) It is an empirical formula. 

(D) It is both an empirical and molecular formula. 

 

 

11 The structure of a metallic lattice can best be described as: 

 

(A) a 3D array of cations held together by a sea of electrons. 

(B) a 3D array of alternating cations and anions. 

(C) a 3D array of atoms covalently bonded to each other. 

(D) a 3D array of dissociated atoms which are free to move around. 



3 

 

 

12 Which of the following substances has the largest molar mass? 

 

(A) lithium sulfate 

(B) beryllium sulfate 

(C) sodium sulfate 

(D) calcium sulfate 

 

 

13 Which of the following contains the same number of molecules as there are ions in 

1.000 mol of magnesium chloride? 

 

(A) 64.14 g of solid sulfur 

(B) 22.71 L of gaseous chlorine (measured at 0 °C and 100 kPa) 

(C) 479.4 g of liquid bromine 

(D) 49.58 L of gaseous argon (measured at 25 °C and 100 kPa) 

 

 

14 When sodium reacts with excess oxygen, the major product is sodium peroxide 

(Na2O2). It is formed in accordance with the following balanced chemical equation: 

 

   2Na(s) + O2(g) → Na2O2(s) 

 

 What mass of sodium peroxide should be produced when 15.00 g of sodium reacts with 

excess oxygen? 

 

(A) 12.72 g 

(B) 25.44 g 

(C) 36.55 g 

(D) 50.87 g 

 

 

15 2.000 g of barium chloride is dissolved in water and added to a solution containing 

excess silver nitrate. What mass of precipitate is formed? 

 

(A) 1.377 g 

(B) 1.718 g 

(C) 2.510 g 

(D) 2.754 g 
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16 The following table represents successive ionisation energies for Element Y and 

Element Z. One element is a metal and the other is a non-metal. 

 

Element Y Element Z 

1,012 578 

1,903 1,817 

2,912 2,745 

4,956 11,575 

6,273 14,830 

22,233 18,376 

25,397 23,293 

 

When the two elements were combined under the right conditions a synthesis  

  reaction occurred. Using the data above, determine the correct formula for the 

resulting compound. 

 

(A) ZY2 

(B) ZY 

(C) Y3Z5 

(D) ZY3 

 

 

17 Arrange Na, Al, Rb and Sr metals in order of increasing first ionisation energy:  

 

(A) Na, Al, Rb, Sr 

(B) Sr, Rb, Al, Na 

(C) Al, Na, Sr, Rb 

(D) Rb, Sr, Na, Al 

 

 

18 Which of the following is true for all metal displacement reactions? 

 

(A) Ions of the less reactive metal gain electrons from the atoms of the more 

reactive metal. 

(B) Ions of the more reactive metal gain electrons from the atoms of the less 

reactive metal. 

(C) Atoms of the more reactive metal gain electrons from the ions of the less 

reactive metal. 

(D) Atoms of the less reactive metal gain electrons from the ions of the more 

reactive metal. 

 

 

19 2 L of an unknown gas has the same mass as 0.5 L of bromine gas at the same 

temperature and pressure.  What is the gas? 

 

(A) CO2 

(B) Ne2 

(C) F2 

(D) Ar 
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20 Moving from left to right across Period 3 of the Periodic Table, which of the following 

does not increase? 

 

(A) The number of electron shells 

(B) The total number of electrons 

(C) The number of valence electrons 

(D) The charge on the nucleus 

 

 

21 Which of the following elements has the highest electronegativity? 

 

(A) helium 

(B) francium 

(C) fluorine 

(D) nitrogen 

 

 
22 Which of the following iron-containing minerals has the greatest percentage of iron by 

mass? 

 

(A) magnetite, Fe3O4(s) 

(B) hematite, Fe2O3(s) 

(C) siderite, FeCO3(s) 

(D) goethite, FeO(OH)(s) 

 

 

23 Approximately how many atoms are there in 1.00 g of water? 

 

(A) 3.34  1022 

(B) 1.00  1023 

(C) 6.02  1023 

(D) 1.81  1024 

 

 

24 Which of the following substances has the smallest molar mass? 

 

(A) sodium oxide 

(B) magnesium oxide 

(C) potassium oxide 

(D) calcium oxide 
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25 When comparing a more reactive metal with a less reactive metal: 

 

(A) The less reactive metal is more likely to be found as an uncombined naturally 

occurring element. 

(B) The more reactive metal is more spontaneous in losing electrons than is the 

less reactive metal. 

(C) More energy is required to extract the less reactive metal from one of its 

compounds. 

(D) More reactive metals absorb more heat than less reactive metals when they 

react. 

 

 
26 Nitrogen trifluoride can be decomposed to form nitrogen and fluorine gas.  Which of 

the following balanced equations correctly represents this reaction? 

 

(A) NF3(g)    N(g)  +  F3(g) 

(B) 2N3F3(g)    3N2F2(g) 

(C) 2NF3(g)    N2(g)  +  3F2(g) 

(D) NF3(g)    N(g)  +  3F(g) 

 

 

27 Which of the following shows elements in increasing atomic mass? 

 

(A) Cl, Ar, K, Ca,  

(B) Zn, Cu, Ni, Co 

(C) Cs, Rb, K, Na 

(D) I, Te, Xe, Cs 

 

 

 

28 In which of the following substances do strong chemical bonds NOT extend throughout 

the crystal lattice in the solid state? 

 

(A) mercury 

(B) iodine 

(C) silicon dioxide 

(D) sodium chloride 

 

 

29 Using the solubility rules, determine which of the following combinations of solutions 

would form a precipitate. 

 

(A) Magnesium sulfate and barium nitrate 

(B) Barium chloride and sodium hydroxide 

(C) Sodium carbonate and lithium nitrate 

(D) Silver nitrate and potassium nitrate 
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30 Which of the following contains the same number of ions as 1 mole of aluminium 

chloride? 

 

(A) 3 mole of sodium hydroxide 

(B) 2 mole of barium carbonate 

(C) 1 mole of ammonium nitrate 

(D) 0.5 mole of ammonium sulfate 

 
 

31 Consider the following atom, 17

8
O.  This atom contains: 

 

(A) 8 protons, 8 electrons and 17 neutrons. 

(B) 8 protons, 8 electrons and 9 neutrons. 

(C) 9 protons, 9 electrons and 17 neutrons. 

(D) 17 protons, 17 electrons and 8 neutrons. 

 

 

32 Which of the following is the name for FeS? 

 

(A) iron monosulfide 

(B) iron monosulfate  

(C)  iron(II) sulfide 

(D) iron(II) sulfate 

 

 

33 Which of the following methods would best enable you to separate two immiscible 

liquids? 

 

(A) using a separating funnel  

(B) using a filter funnel 

(C) using evaporation 

(D) using distillation 

 

 

34 Which compound contains both covalent and ionic bonds? 

 

(A) MgBr2 

(B) CHCl3 

(C) BCl3 

(D) NH4NO3 

 

 

35 An atom of element Z (not correct symbol) has the electronic configuration  

2, 8, 6. Which of the following species is this element most likely to form? 

 

(A) the ion Z2+ 

(B) the ion Z6+ 

(C) the compound H2Z 

(D) the compound Z6F 
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36 The first four successive ionisation energies (measured in kJ mol-1) for an element are 

550, 1064, 4210 and 5500.  This element should be placed in the same group as: 

 

(A) lithium 

(B) beryllium  

(C) boron 

(D) carbon 

 

 

 

37 Topaz is a mineral with the formula Al2SiO4(OH)2.  What is the percentage by mass of 

aluminium in topaz? 

 

(A) 15% 

(B) 16% 

(C) 30% 

(D) 45% 

 

 

 

38 A boy was investigating the reactivity of three unknown metals (X, Y and Z) using 

displacement reactions.  He recorded the following balanced chemical equations: 

 

  X(NO3)2(aq)  +  Z(s)    X(s)  +  Z(NO3)2(aq)    

Z(s)  +  Y(NO3)2(aq)    Y(s)  +  Z(NO3)2(aq) 

Y(s)  +  X(NO3)2(aq)    no visible reaction 

 

Which of the following correctly places the three metals in order of increasing 

reactivity? 

 

(A) Y, X, Z 

(B) Z, Y, X 

(C) X, Z, Y 

(D) Z, X, Y 

 

 

 

39 Which of the following best describes the molecular shape of methane? 

 

(A) trigonal planar 

(B) bent 

(C) trigonal pyramidal 

(D) tetrahedral 
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40 In which of the following substances would you expect hydrogen bonding to occur? 

 

I. CH2F2 

II. CH3COOH 

III. C2H5OH 

 

(A) II only 

(B) I and III only 

(C) II and III only 

(D) I, II and III 

 

 

41 The specific heat capacity of gold is 0.128 J g-1 K-1, and the specific heat capacity of 

copper is 0.385 J g-1 K-1.  Ten gram samples of each metal were heated to 60 C, and 

then dropped into separate beakers containing 20 mL of water.   

 

Which of the following statements are correct? 

 

(A) The copper will react with the water, but the gold will not. 

(B) The copper sample will transfer more heat energy to the water than the gold 

sample. 

(C) The water with the gold sample will have has a final temperature three times 

higher than the water with the copper sample. 

(D) The water in the two beakers will remain at the same temperature at all times. 

 

 

42 When aqueous solutions of hydrochloric acid and sodium hydroxide are mixed, the 

temperature of the resulting solution increases.  Therefore, the reaction 

 

H+
(aq)  +  OH-

(aq)    H2O(l) 

 

(A) is endothermic with Ho  > 0 

(B) is endothermic with Ho < 0 

(C) is exothermic with Ho < 0 

(D) is exothermic with Ho > 0 

 

 

43 Which one of the following processes is endothermic? 

 

(A) Combustion of natural gas. 

(B) Freezing of water to make ice. 

(C) Photosynthesis. 

(D) Dilute acid reacting with an active metal. 
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44 Which of the following contains only molecules with dipole-dipole interactions as 

their main intermolecular force? 

 

(A) Hydrogen chloride, hydrogen sulfide, water. 

(B) Ammonia, phosphorus trifluoride, carbon dioxide. 

(C) Ammonia, sodium chloride, methane. 

(D) Hydrogen chloride, hydrogen sulfide, phosphorus trifluoride. 

 

 

45 The density of water at 4°C is 1.00 g.mL-1. The density of ice at 0 °C is 0.917 g mL-1. 

What volume change would occur if an ice cube of mass 7.40 g, initially at 0 °C, 

melted to form liquid water with a final temperature of 4 °C? 

 

(A) The volume would increase by 0.61 mL. 

(B) The volume would decrease by 0.61 mL. 

(C) The volume would increase by 0.67 mL. 

(D) The volume would decrease by 0.67 mL. 

 

46 Within a Group of the Periodic Table, which is the correct relationship between a 

property of a metal and the first ionization energy of the metal? 

 

(A) The larger the atom, the smaller the ionisation energy. 

(B) The greater the reactivity of the metal, the greater the ionisation energy. 

(C) The smaller the amount of energy required to remove an electron from the 

metal, the greater the ionisation energy. 

(D) The more difficult it is for a metal to lose an electron, the smaller the ionisation 

energy. 

 

 

47 What is the relationship between the potential energy of an electron and its average 

distance from the nucleus? 

 

(A) The energy of an electron is variable, irrespective of its location. 

(B) By definition, all electrons have the same amount of energy, irrespective of 

their location. 

(C) The greater the average distance of the electron from the nucleus the less its 

potential energy. 

(D) The greater the average distance of the electron from the nucleus the greater 

its potential energy. 
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48 Identify which row below contains the correct information about the boiling and 

electrolysis of water. 

 

 Type of 

separation 

Amount of energy 

required 

Result of Process 

(A) Boiling Relatively large amount of 

energy 

New chemical 

substance formed 

(B) Boiling Relatively small amount of 

energy 

No new chemical 

substance formed 

(C) Electrolysis Relatively small amount of 

energy 

New chemical 

substance formed 

(D) Electrolysis Relatively large amount of 

energy 

No new chemical 

substance formed 

 

 

49 Which of the following statements about empirical formulae is correct? 

 

(A) They express the simplest ratio of protons to neutrons present in a compound. 

(B) They provide information about the elements present in a compound but don’t 

provide information about the number of particles. 

(C) They can only be applied to ionic compounds. 

(D) They show the number of atoms of different elements in a molecule. 
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Q60 
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Q62 
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Q63 
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Q64 
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Q65 
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Q66 
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Q67 

 

  



29 

Q68 

  

Excess copper(II) carbonate was placed in a conical flask and 100.0 mL of dilute 

sulfuric acid was added. A reaction occurred and the gas produced was collected.   

The volume of gas collected at 100 kPa and 25 °C is shown in the graph below. 

 

 

 
 

 

Calculate the concentration of the sulfuric acid. 
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Q69 
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Q70 
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Q75 

 

Q76 
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Q78 
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Q79 

 

Q80 
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Q84 
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Question continued

 

Q85 

 

  



42 

Q86 

 

  



43 

Q87 

 

  



44 

Q88 

Wegscheiderite is an evaporite mineral found at the Green River Formation in 

Wyoming, USA. Elemental analysis shows wegscheiderite to contain four different 

elements.  When 10.000 g of wegscheiderite is treated with excess hydrochloric acid, 

4.917 g of carbon dioxide is given off. In a separate experiment, 0.1000 g of 

wegscheiderite is dissolved in water and treated with excess of a solution of uranyl 

zinc acetate (UO2Zn(CH3COO)4). A precipitate of (UO2)3ZnNa(CH3COO)9·6H2O 

(molar mass 1537.9 g mol–1) is produced, which after purification has a mass of 

2.148 g. 

 

Calculate the empirical formula of wegscheiderite, showing all working and logic. 

 

 

 



45 



46 

 



47 

 


