SYDNEY TECHNICAL HIGH SCHOOL
YEAR ELEVEN ASSESSMENT TASK 3- 2004

CHEMISTRY
THEORY TEST
l. Select the correct statement about metal reactivity and the periodic table.

A. The most reactive metals are the transition metals.

B. Group III metals are less reactive than Group II metals

C. Soft metals in Group IV are more reactive than soft metals such as aluminium in group III.

D. The least reactive metals in the periodic table are found at the bottom of Groups V and VI.
2. The halogens are assigned to the same periodic group because they :

A. are all non-metals

B. have the same numbers of electrons and protons in their atoms

C. have similar chemical properties

D. form diatomic molecules in the elemental state .

3. Identify the property of an element that increases as one moves from left to right across a period of the Periodic Table.

A. Boiling point



B. Metallic character

C. Atomic radius



D. Ionisation energy
4. Consider the electron configurations of the elements denoted K, L, M and N, as listed below.
	Element
	K
	L
	M
	N

	Electron configuration
	2,3
	2,8,3
	2,8,5
	2,8,7


(a) (1 mark) Explain which element forms a stable 3- ion.

(b) (0.5 marks) Use the symbols L and N to write the formula for the compound formed by L and N.

(c) (0.5 marks) State the group in the Periodic Table to which element K belongs.

5. (1.5 marks) Ammonia can be formed by the reaction.


N2(g)
+
3H2(g)

→
2NH3(g)

Normally this reaction is incomplete but if the pressure is raised to a very high level and the temperature is raised the reaction can be driven to completion.

A mixture of 50 mL of nitrogen and 120 mL of hydrogen is allowed to completely react at a fixed temperature and pressure. After reaction is complete, the reaction mixture is returned to the same temperature and pressure conditions.

Calculate the volume of each of the gases remaining after the reaction.
6. (2 marks) Briefly outline the major contributions of Newlands and Mendeleev to the development of the periodic table of the elements.

7. (1 mark) Account for the trend in electronegativity across the Period 3 of the Periodic Table.

8. A student attempts to determine the concentration of barium ions in a solution of barium chloride (BaC12).

The student measured out 25.0 mL of the solution and stirred in an excess of dilute sulfuric acid solution and collected the resulting precipitate by filtration. After drying, the final mass of precipitate was 0.570 g.

(a) (1 mark) Write a whole formula balanced equation for the reaction.

(b) (1.5 marks) Calculate the mo concentration of barium ions in the original solution. Show

all working.
9. (a) (1 mark) Define "ionisation energy" for an element.
(b) (2 marks) The following data represents the successive ionisation energies for two multi​electron elements X and Y.
	Element
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X

	X
	126
	230
	383
	516
	655
	937 
	  1103
	3361
	3861
	4397

	Y
	596
	1152
	4918
	6480
	8150
	10502
	12330
	14213
	18198
	20391


Use this data to classify X and Y as a metal, non-metal or semi-metal and to predict the formula of the most common stable ion that X and Y will form. Justify your answers.

1. The density of ice is less than that of liquid water. This is important because

A.dipole-dipole forces in ice are stronger than they are in water

B. ice floats in lakes and ponds and therefore keeps the water beneath from freezing

C. plants which freeze can be damaged because the water inside their cells contracts as it turns into ice

D. the ionic lattice of ice ions is much more stable than the mobile ions in liquid water

2. The process known as froth flotation is used to -

A. concentrate copper ore

B. concentrate aluminium ore

C. wash copper ore

D.wash the blister copper after it is produced by electrolysis.
3. Which of the following metals is mainly obtained by roasting and smelting their ores?

A. copper

B. calcium

C. gold


D. brass
4. (2 marks) Draw the Lewis electron dot structures for water and hydrogen sulfide.

5. (i) (1 mark) Distinguish between the terms viscosity and surface tension.

(ii) (1 mark) Explain the difference between the surface tension of water with that of liquid octane.
6. It seems that liquid water consists of clusters of bonded water molecules with some separate water molecules. This is shown in the diagram below.
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(a) (2 marks) Explain how the bonding between molecules of water within the clusters arises.
(b) (1 mark) Explain why the boiling point of water is abnormally high compared to molecules of similar size and mass such as methane.

(c) (2 marks) Describe and explain the changes in particle arrangements in the clusters as dissolution occurs when a compound such as sodium chloride is added to water.

7. Two students carried out an investigation to identify the effect of antifreeze on the freezing point of water. Antifreeze, (boiling point 197°C) is 1,2-ethanediol, and has the structure shown.


                                  H

                                              I

                                          H-C-O-H
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The students added different amounts of antifreeze to water and measured the freezing point of each solution. They tabulated their results –

	Volume of Water (mL)
	Volume of Antifreeze added (mL)
	Freezing point (°C)

	100
	0
	1

	100
	10
	-3.5

	100
	15
	-5

	100
	20
	-6.7

	100
	25
	-7


Draw a line graph of freezing point versus volume of antifreeze added and explain any trend shown by this graph. (3 marks)
1. Potassium nitrate dissolves in water as represented below -

KNO3(s)
 → 
K+ (aq) 
+ 
NO3- (aq)
∆H = +2.0 kJ
From this equation, we could correctly conclude that -

A. as the reaction occurs the vessel feels warm to touch

B. the heat content of the system rises as the reaction proceeds

C. the heat content of the system falls as the reaction proceeds

D. a thermometer in the vessel absorbs the heat showing an increase in temperature.

2. The solubility of sodium chloride, NaCl, at 25°C is 6 moles per litre. Which of the following statements concerning a saturated solution of NaCl at 25°C is incorrect?

A. The total number of moles of ions present in 1.0 L of the solution is 6.

B. As concentrated HCl is added, causing precipitation, the sodium ion concentration will fall, thereby decreasing the solubility

C. Six moles of Na+ and six moles of Cl- ions are present in 1.0 L of the solution.

D. As concentrated silver nitrate solution is added, causing precipitation, [Na+] will rise, thereby increasing the solubility.

3. A solution is prepared by dissolving 1.50 grams of Ca(OH)2 in enough water to produce 1.0 L  of solution. The concentration of hydroxide ions in the solution is about :

(A) 3.00 g L-1

(B) 0.02 mol L-1
(C) 0.04 mol L-1
(D) 1.50 g L-1
4. (2 marks) Consider the following results of an experiment involving the mixing of some solutions of equal concentrations.
	Silver nitrate

solution, AgNO3
	

	MIXED WITH:
	aqueous solution of

ammonium bromide

(NH4Br)
	aqueous solution of

bromoethane (C2H5Br)

	RESULT:
	white precipitate forms
	no reaction


Suggest reasons using equations where relevant, to explain each of these results.
5. (2 marks) Explain what is meant by the specific heat capacity of water and how this is important to life on Earth.

6. A 750 mL bottle of 'Drano', which is used for clearing blocked drains, contains 16 grams

of sodium hydroxide per 100 mL of solution, equivalent to a 16%w/v solution of sodium hydroxide.

(a) (2 marks) Calculate the molarity of NaOH in the 'Drano' solution.

(b) (1 mark) Briefly describe how you would use the stock 'Drano' solution to prepare 100 mL of a 4% w/v NaOH solution.

7. (2 marks) If an aquarium holds 70 litres of water, calculate how much heat would be required to heat the tank from 18.2°C to 26.5°C. (Density of water = 1.0 kg/L)
8. (3 marks) Describe a laboratory procedure for the determination of the heat of solution of ammonium nitrate. Set out your answer as a procedural method. Indicate how the reliability of the determination could be improved.
1. The activation energy for the complete combustion of heptane is 350 kJ/mol. The heat released when one mole of heptane burns in excess oxygen to form carbon dioxide and water is 4817 kJ/mol. Calculate the activation energy for the reverse reaction in which carbon dioxide and water combine to form heptane and oxygen.
A. 350 kJ

B. 4817 kJ

C. 4467 kJ

D. 5167 kJ

2. The chemical reaction that is often explosive is:

A. combustion of kerosene in a spirit burner

B. combustion of a magnesium ribbon in air 
C. burning of paraffin wax

D. combustion of a mixture of methane, coal dust and air

3. Reaction rates are dependent on the frequency of collisions of particles. A scoop of lead nitrate crystals is placed in a test tube and then a scoop of potassium iodide crystals placed on top of the first layer. Over a long period of time some yellow lead iodide is observed at the contact point between the two layers. Identify the procedure that will produce the greatest increase in the rate of production of lead iodide.

A. mix the two crystalline solids together with a glass rod 
B. grind the two crystalline solids together in a mortar 
C. mix solutions of each salt

D. mix the crystals with an organic liquid such as kerosene

4. To increase the rate of combustion of a candle, one could

A. .increase the length of the candle

B. increase the mass of the candle

C. use a smaller wick

D. place the burning candle in a jar of oxygen rather than in air.

5. (a) The boiling points of the members of the alkane homologous series are tabulated below in alphabetical order.

(i) (1 mark) Draw a structural formula for pentane.

(ii) (2 marks) Complete the table. The boiling point of pentane is shown with an X. Plot a line graph of the boiling point versus molar weight.
	Alkane
	butane
	ethane
	 heptane
	 hexane
	 methane
	 octane
	 pentane
	 propane.

	M

(g/mol)
	   58.1
	
	
	   86.2
	    16.0
	  114.2
	
	   44.1 

	b.p

(°C)
	   -0.5
	    -89
	   98
	   69
	   -162
	  126
	     X
	   -42


(iii) (1 mark) Use the graph to interpolate the boiling point of pentane (X).
(b) (1 mark) Explain why the boiling points increase with increasing molar weight.

6. (2 marks) Describe two safety issues associated with the storage of liquid hydrocarbons and indicate how these issues can be managed.
7. (2 marks) Explain the relationship between ignition temperature and activation energy.
8. The reaction that occurs when a mixture of hydrogen and oxygen is sparked is an example of a reaction in which the rate of formation of free radicals determines whether the mixture explodes or not. Changes in parameters such as temperature, pressure and solid surfaces alter the progress of the reaction.

The equations below provides some examples of reaction steps that occur in the combustion of hydrogen. These steps (A to G) are listed in random order.
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(a) (0.5 marks) The first step in the combustion of hydrogen is to break the H-H bond to form reactive hydrogen radicals. This is achieved by sparking so that the temperature is high enough to overcome the activation energy barrier. Use the code letter to identify the equation that represents this process.
(b).(0.5 marks) Once the hydrogen free radicals form then it can react with oxygen molecules to generate oxygen and hydroxyl free radicals. Identify the equation that represents this reaction.
(c) (0.5 marks) Once oxygen free radicals form then they can attack hydrogen molecules to form more hydrogen and hydroxyl radicals. Identify the equation that represents this reaction.
(d)(0.5 marks) It is known that some substances such as KCl on vessel walls promote the termination of radicals by allowing H02• radicals and H• radicals to combine. What molecule will form when these two radicals collide?

