£

Rillara HIGH SCHOOL

Year 12

Chemistry
Half Yearly Examination

2016

Weighting: [5%
Time Allowed: 2 hours
Instructions:

Reading time — 5 minutes

Working time — 2 hours

Write using BLACK or BLUE pen only

Draw diagrams using pencil

Board approved calculators may be used

A data sheet and a Periodic Table are provided at the back of the paper
Write your STUDENT NUMBER ONLY on Section I and Section II

Section I - 10 Multiple Choice questions — Use the Answer Sheet provided

Section I — 65 marks — F'rite pour answers in the spaces provided on the examination paper,

Total: 75 marks



Student Number.......c.cc.....

Section I

Total marks (10)
Attempt Questions 1 — 10
Allow about 15 minutes for this section

Select the alternative A, B, C or D that best answers the question and indicate your choice with a cross
(X) in the appropriate space on the grid below. '
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1. Which statement concerning galvanic cells is correct?

(A) Oxidation occurs at the anode.

(B) They are also known as electrolytic cells.
(C) The cathode is assigned a negative charge.
(D) An external power source must be present.

2. Glucose (CéH1206) is 2 monomer that can form naturally occurring polymers.
The approximate atomic weights for the elements which make up glucose are shown in
the table.

Element Approximate atomic weight
Carbon 12
Hydrogen 1
Oxygen 16

Using data from the table, what would be the approximate molecular weight of a polymer
made from 5 glucose monomers?

(A) 810
(B) 828
(C) 882
(D) 900

3. A student tests some solid metal oxides, All 4 oxides react with sulfirric acid. Only one of the
oxides reacts with sodium hydroxide. This oxide could be:

(A) ALO;
(B) Mg0O
(C) Fe, O
(D) Ba0d

4. A solution made from red cabbage leaves turns pink in acid and it turns green in base. Which of
the following would make the solution turn pink?

(A) Ammonia based cleaner
(B) Lemonade

(C) Table salt

(D) Washing detergent



5. A teacher found an old collection of indicators which she suspected were incorrectly labelled. She
asked a student to check which indicators were correctly labelled by adding them to solutions of
known pH.

The student’s results are in the table below:

Label on bottle . L.

of indicator Colour of solutions of known pH after indicator added
pH=1 pH=4 pH=7 pH=11

Methyl orange red yellow yellow blue

Ell;;);nothymol yellow yellow green blue

Litmus blue blue purple red

Which bottles of indicator were labelled correctly?
(A) The methyl orange and the litmus

(B) The litmus and the bromothymol blue

(C) Only the bromothymol blue

(D) Only the methyl orange

6. “Rinse first with water, then with the solution to be held in it.”
For which two items of equipment, used in titration, does this instruction apply?

{A) Volumetric flask and burette

(B) Reaction (conical) flask and pipette
(C) Pipette and burette

(D) Reaction {conical) flask and burette

7. Which characteristic of ethylene makes it so easily transformed into other products?

(A) gaseous nature at 25°C and 100kPa
(B) carbon-hydrogen single bonds

(C) low molecular weight

(D) carbon-carbon double bond present



8. Which of the following correctly identifies the following monomer?

Systematic name Common name
(A) | Benzylethene Polystyrene
(B) | Ethenylbenzene Styrene
{C) | Ethylbenzene Styrene
(D} | Polybenzene Polystyrene

9. The molar heat of combustion of ethanol is 1367 kJ mol™,

Assuming no heat losses to the surroundings, what mass of ethanol must be combusted to raise
the temperature of 0.250 kg of water from 20.0°C to 60.0°C?

(A) 141 x10% g
(B) 2.11 x10% g
C) 141g
(D) 2.11¢g

10. A student needs to prepare 250mL of 0.1mol/L solution using anhydrous sodium carbonate, The
mass of solid required is closest to:

(A) 2.65g
(B)26.5 g
(C) 2.08g
(D) 20.8¢






Section I Student Number .....ccvevenenn

Short Answer Questions (65 Marks)

Answer the questions in the spaces provided.

Question 11 (6 Marks)
Ethanol can be produced from crops such as corn and sugar cane.

(a) Ethanol is still produced industrially from hydrocarbon stock. Write a balanced chemical

equation for this process. 1
(b) 1) Write a balanced chemical equation for the formation of ethanol from sugar. 1
if) Assess the potential of ethanol produced in this way as an alternative fuel. 4
Question 12 (5 Marks)

Americiurn-243 is a radioisotope used in smoke detectors. It undergoes alpha decay.

(a) Write a nuclear equation for this process. i

.....................................................................................................................

.....................................................................................................................
.....................................................................................................................
.....................................................................................................................

.....................................................................................................................



(¢) Outline two major problems associated with the use of radioisotopes. 2

...........................................................................................................................
...........................................................................................................................
...........................................................................................................................

...........................................................................................................................

Question 13 (7 Marks)

A student was asked to perform a first-hand investigation to measure the difference in

potential of various combinations of metals in an electrolyte solution. The student was
provided with three metals: aluminium, zinc and silver; and three electrolyte solutions:
aluminium nitrate, zinc nitrate and silver nitrate,

(a) Identify which combination of the metals supplied should give the highest
potential difference. |

......................................................................................................................................................

(b) Sketch and label a diagram of an experimental setup that the student could
use with the combination of metals identified in part (a). 2

(c) Write a balanced chemical equation for the overall reaction for the metals
identified in part (a), and calculate the expected potential difference. 2

...............................................................................................................................
...............................................................................................................................
...............................................................................................................................
...............................................................................................................................
...............................................................................................................................

...............................................................................................................................
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(d) The measured potential difference obtained varied from the theoretical value.

Outline steps the student could have taken to minimise this variation. 2
Question 14 (4 Marks)

Cellulose is a natural occurring condensation polymer.

(i) Identify the monomer that forms cellulose 1

(i)  Draw the structure of cellulose (2 monomer units long only) and explain why it is
described as a condensation polymer. 3
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Question 15 (4 Marks)
You have studied one of the cells shown below.
CellX and CellY

Choose ONE of the cells and answer parts (a) and (b).

Cell X Cell Y

o
=
=
g
%

(b)  Describe the chemistry of the cell you have chosen. 3
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Question 16 (8 Marks)

The demands of modern society result in the release of ever increasing amounts of sulfur and nitrogen
oxides into the Earth’s atmosphere.

(a) Provide details, including a suitable equation, for one process which results in each of these
pollutants entering our atmosphere.

(i) Sulfur oxides 2
(ii) Nitrogen oxides 2

(b) Explain briefly how these gases result in acid rain and describe the effects of acid rain on the

natural environment. 4
......
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Question 17 (3 Marks)
As part of your course work, you prepared an indicator from a natural material.

Outline the procedure that you followed for making the indicator and testing it.
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Question 18 (3 Marks)

The radioisotopes listed below are currently used in medicine. Choose ONE of the
radioisotopes listed or one you have studied. Describe how it is used in medicine and how its
use relates to its properties,

Cobalt-60
lodine-131
Technitium-99m



Student Number ...........
Question 19 (3 Marks)

Polyethylene is an example of a commercially and industrially important polymer. Outline
the steps in the production of one type of polyethylene.
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Question 20 (2 Marks)

Calculate the volume of CO, gas produced (measured at 25°C and 100&Pa), when 5g of
CaCoOs; is dissolved in excess hydrochloric acid.
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Question 21 (3 Marks)

Explain the effect of decreasing the temperature on the solubility of carbon dioxide in soft
drink in terms of Le-Chatelier’s principle. Include relevant equations in your answer.

D I I R I e L R R LN T R I I R PR D N R L Aa e eI e e



Question 22 {5 Marks)

A student wants to determine the concentration of ethanoic acid in household vinegar. To do
this, she makes a primary standard using anhydrous sodium carbonate (Na;COs).

(a) Identify TWO properties needed for a compound to be a suitable primary standard. 1

......................................................................................................

.......................................................................................................

(b)  The student weighs a 7.52 g sample of anhydrous sodium carbonate and dissolves this
completely in a 250 mL volumetric flask.

Calculate the concentration of the resulting sodium carbonate solution. 1

.......................................................................................................
.......................................................................................................

........................................................................................................

(c)  The student titrated 25.0 mL aliquots of the primary standard against the household
vinegar. She found that it took an average of 24.3 mL of vinegar to neutralise the
sodium carbonate.

Determine the concentration of ethanoic acid in the original vinegar sample. 3

.......................................................................................................
.......................................................................................................
........................................................................................................
.......................................................................................................
.......................................................................................................

........................................................................................................
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Question 23

During your course you performed a first-hand investigation to compare the reactivity of an
alkane and the corresponding alkene. (8 Marks)
(a) Describe how you carried out the investigation. 3

(b)  Identify one risk and justify the related precaution required when carrying out this

investigation. 2
(c) Outline the resulits of the investigation, 2

(d)  Construct a balanced chemical equation for a reaction that took place (using structural
formulae) 1



Question 24 (4 marks)

So far in this course you have made an ester by reacting an alkanol with an alkanoic acid by
heating under reflux.

(a) Draw a labelled diagram of the equipment used. (2 marks)

(b) (i) Using structural formulae write a balanced equation for the reaction between propanol
and ethanoic acid. (1 mark)

(i)  Name the ester produced in this reaction. (1 mark)

...............................................................................................................

THE END
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Avogadro constant, N,

DATA SHEET

Volume of 1 mole ideal gas: at 100 kPa and

6.022 x 10% mol™

at 0°C 273.15K) v 22.71 L
at 25°C (29815 K) wvvvvrereereienn, 2479 L
Tonisation constant for water at 25°C (298.15 K), K. i, 1.0x 1074

Specific heat capacity of water

Some useful formulae
pH = —log,,[H"]

418 x 10° T kg ' K1

AH = —mCAT

Some standard potentials

K'+e

Bat + 2e”

Ca?t + 2¢”

Nat +e

Mg + 2e”

AP 4 3¢

Mn?* + 2e”
H,O+e”

Zn2t + 2e”

Fe?t + 2¢

Ni%t + 2¢”

Sn** + 2¢”

Pb** + 2¢”
H*+e

SO,* +4H* +2¢
Cu?t + 2¢”

$0,(g) + H,0 + 2¢”
Cut e

shis) + ¢

ihiag) +¢

Fe’t + e
Agt+e

iBr() +e”
%Brz(aq) +e
10,(g) + 2H" + 2¢
lC(g)+e

1Cr, 0,7 + TH + 3¢

1Clyag) + ¢
MnO,” + 8H* + 5~
%Fz(g) +e”

= K ~2.94 V
= Bafs) -291V
= Ca@® 287V
== Na(s) 271V
=  Mg(s) 236V
= Als) -1.68V
= Mn(s) -LI8V
= iHy(g)+OH" -0.83V
= Zn(s) 076 V
=  Fe(s) -0.44V
= Nis) 024V
=  Snis) -0.14V
= Pbis) -0.13V
= 10 0.00 V
= SO,(ag) + 2H,0 0.16 V
= Cufs) 0.34V
= 20H" 0.40 V
= Cufs) 0.52V
= I 054V
= I 0.62V
= Fe* 077V
= Agls) 080V
= Br 108V
= Br 1.10V
= Ho 123V
= 136V
= o*+IH0 136 V
= 140V
=  Mn*+4H0 151V
= F 2.8V

Aylward and Findlay, ST Chemical Data (5th Edition) is the principal source of data for
this examination paper. Some data may have been modified for examination purposes.
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Section I

Total marks (10) ,20 /6

Attempt Questions 1 - 10
Allow about 15 minutes for this section

Select the alternative A, B, C or D that best answers the question and indicate your choice with a cross
(X) in the appropriate space on the grid below.

10




2016 YEAR 12 HALF YEARLY EXAM MARKING GUIDELINES

Section II

Question 11

(a) & (b) equations must be balanced — 1 mark each

(c¢) 2 important advantages and 2 important disadvantages plus a clear assessment statement — 4 mks
Question 12

(a) Nuclear equation must be perfectly correct — 1 mark

(b) Nucleus too large — too many protons ( accept >82 or >83) — 1 mark
Proton/neutron ratio outside zone of stability OR too many or too few neutrons compared to no of
protons - 1 mark

Question 13

(a) Aluminium and Silver. (some students said silver nitrate). Must have identified both metals for 1
mark
(b) -The diagram must have two separate beakers.
-Aluminium electrode and aluminium nitrate electrolyte solution. Must mention (aq) or ions
otherwise penalised (2 mark)
-KNOs; salt bridge must be mentioned. 0 marks for KOH
-Voltmeter must be present in diagram
- Full marks were given to students who carried the error from part (a) and fulfilled the marking
guidelines.
- Y2 mark was penalised for each incorrect/missed component.
- If only one beaker was drawn, 0 marks were awarded.

(¢) -1 mark for balanced overall reaction. If the students only provided two half equations they lost 72
mark.
- Potential difference is 2.48V -1 mark
- If they carried the error from part (a) they could still get full marks if they did it correctly.
(d) Two correct steps need to be identified for 2 marks.
- Eg. Clean the surface of the metals to remove any impurities
- Use 1 mol/L solutions for both electrolyte solutions
- Experiment to be conducted at STP (25°C and 100kpa)
- 0 marks for repeating the experiment, same size beakers, same volume of solutions etc.



Question 14

(i) Beta glucose (1 mark) If they said glucose (1/2 mark)

(i1) 1 mark for showing one correct monomer of Beta glucose
-2 marks for showing flipped glucose molecules and how the water is eliminated.
-1 mark for explaining what condensation polymers are.
Condensation polymers are polymers that are formed by the elimination of a small molecule
(often water) when pairs of monomer molecules join together. The polymerisation occurs by the
elimination of water molecules from between pairs of glucose molecules.

Question 15

(a) Most students studied cell Y. Any reasonable environmental impact was given 1 mark. Common
responses were corrosive HoSOy, lead is a heavy metal and is toxic if not recycled correctly. No
marks were given for saying the acid or lead are dangerous? How?

(b) For the chosen cell- Must show the anode and cathode reactions correctly. 1 mark was given per
correct half equation (2 marks) If any part of the equation was incorrect they got 0.

- The final mark was given for identifying the electrolyte solution correctly and briefly explaining
how it works.
- 3 marks were awarded for satisfying all of the above.

Question 16

(a) (i) volcanoes OR burning a fossil fuel such as coal which contains sulfur together with correct eqn for
combustion of sulfur
OR smelting metal sulfide ores together with a correct eqn (many incorrect eqns here) — 2 marks
(ii) lightning OR high temperature combustion in car engines, power stations etc .
(In both cases the nitrogen and oxygen which make up the air combine) together with a correct eqn
for this reaction — 2 marks
(b) Statement that these gases react with water in the atmosphere to produce acids
Correct equation for the formation of one such acid
Statement that acid rain is rain with pH<5.6
2 effects of this on plants clearly described + 2 effects on animals clearly described — 4 marks

Question 17

Adequate outline of the process of preparing the indicator — 1 mark

Procedure to test must include - reasonable quantities of test solution and indicator
- test solutions must be named and include a strong acid such as HCI, water
and a strong base such as NaOH
- statement of conc. of test solutions - 2 marks



Question 18

One correct use for chosen radioisotope - 1 mark
Description of properties must include type of radiation emitted, half-life of isotope and how this relates to
the use. — 2 marks

Q19. Steps (Initiation, Propagation and Termination) and description of each step - 2 marks

Equations for each step — 1 Mark

Q20. CaCO; (s) + 2HCl (ag.) —> CaCl;, (aq.) + CO,(g) + H,O (I)
nCaCO5; = m/M = 5.00/100.09 = 0.0500 mol -1 Mark
nCaCO; =nCO, (1:1 molar ratio)

VCO, = 0.0500 x 24.79 = 1.2395 = 1.24 L of CO, - 1 Mark

Not penalised for significant figures

Q21. Balanced equation — 1 Mark

Reference of Le- Chatelier’s principle and stating that equilibrium would favour exothermic
reaction and reason behind it. -- 2 Marks

Q 22 a) Any two properties of the primary standard like stability, known composition high
molar mass etc. - 1 Mark

*did not accept known concentration or should be an acid or a base.

b) nNa,CO; =m/M =7.52/105.99 = 0.07095 moles - % mark
c=n/V = 0.07095/0.25 = 0.2838 = 0.28mol/L - % Mark

¢) 2CH;COOH + Na,COs3 —> 2 CH;COONa + H,0 + CO,

n Na,CO; =cV =0.284 x 0.025 = 0.0071 moles - 1 Mark

n CH;COOH = 2 n Na,CO3; = 0.0142 moles (1:2 molar ratio) -1 Mark

¢ CH3COOH = n/V = 0.0142/ 0.0243 = 0.584 mol/L -1 Mark



Question 23

(a) Three appropriate reagents — 1 mark
Four appropriate volumes — 1 mark

Stopper and shake - %2 mark

Equipment must include test tubes — 2 mark

(b) one risk eg toxic fumes — 1 mark (harmful 2 mark)
Precaution — Fume cupboard - 1 mark

( ¢) bromine water gets decolourised/correct colour change, for cyclohexene (1 mark)
No reaction/no colour change with cyclohexane — 1 mark

(d) correct structural formulae used for equation — 1 mark
Question 24

(a) For 1and1/2 marks, 4 labels including condenser, water (in + out correctly), round bottomed flask,
heating mantle,

1 mark for 3 of these labels etc

Y2 mark for scientific diagram

(b) (i) correct equation using structural formulae including water — 1 mark
(ii) propyl ethanoate — 1 mark
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