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NCEA Questions for Electron Configuration (Part ONE)

2012: Ta: Complete the table below for ions formed by Ca, F, and Cl.

Atomic Electron arrangement of Electron arrangement of ion | lon symbol
Number atom

Ca 20

F 9

Cl 17

2012: 1b: Explain the charges on ALL three ions, in terms of electron arrangement and number of protons. Use
their positions on the periodic table to explain why two of the atoms form ions with the same charge, AND two
of the atoms form ions with the same electron arrangement.

2013: 1a: F, Ne, and l\/lg2+ have the same electron arrangement. (a) Complete the table below.

Atomic Number of protons Number of electrons Electron
Number arrangement
F 9
Ne 10
Mg?* 12

2013: 1b: Compare the atomic structure of F-, Ne, and Mg?".

In your answer you should:

« describe the difference between an atom and an ion

« explain the charges on F, Ne, and Mg?* in terms of electron arrangement and number of protons

« relate the position of F-, Ne, and Mg?* on the periodic table to the charges and electron arrangement
« explain why all three have the same electron arrangement.

2014: 1b: Complete the table below for the ions formed by magnesium, aluminium, and oxygen.

Atomic Number Electron arrangement of Electron arrangement of Charge on ion
atom ion
Mg |12
Al (13
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NCEA Questions for Electron Configuration (Part TWO)

2015: 2a: Each of these atoms can form ions, as listed below.

* Explain why each of the ions has the charge it does, in terms of electron arrangement and number
of protons.

* lons are charged atoms. Explain how each of the ions below reached the charge shown.

You should discuss particles gained or lost by the atoms involved, and the reasons for this.
Aluminium ion, APP*: Sulfide ion, S*~ : Chloride ion, CI™:
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Aluminium Sulfur Chlorine

2016: 1a: Complete the table below.

Element | Atomic Number Electron arrangement of Electron arrangement of ion
atom

F 9

S 16

Ca 20

2016: 1c (i) : Sodium burns in oxygen gas, O, to form sodium oxide, NazO.
(i) Explain how the Na and O atoms form Na* and O%~ions, in terms of their groups in the periodic
table, electron arrangement, AND number of protons.

2017: 2a: Sodium and potassium are both highly reactive metals that react with oxygen gas. However,
sodium and potassium do not react with each other.

(a) Why do sodium and potassium each react with oxygen, but not with each other?

In your answer you should:

« refer to the electron arrangements of each of the three atoms and three ions involved

« explain how the electron arrangement of each of the three atoms relates to its position in the
periodic table

« explain how an ionic bond forms when sodium or potassium

reacts with oxygen.
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NCEA Questions for Electron Configuration (Part THREE)

2017: 2a: Sodium and potassium are both highly reactive metals that react with oxygen gas. However,
sodium and potassium do not react with each other.

(@) Why do sodium and potassium each react with oxygen, but not with each other?

In your answer you should:

« refer to the electron arrangements of each of the three atoms and three ions involved

« explain how the electron arrangement of each of the three atoms relates to its position in the
periodic table

« explain how an ionic bond forms when sodium or potassium

reacts with oxygen.

2017: 2a: Sodium and potassium are both highly reactive metals that react with oxygen gas. However,
sodium and potassium do not react with each other.
(@) Why do sodium and potassium each react with oxygen, but not with each other?

2018: 2a: Sodium and potassium are both highly reactive metals that react with oxygen gas. However,
sodium and potassium do not react with each other.

(@) Why do sodium and potassium each react with oxygen, but not with each other?
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Lithium Sodium Fluorine

(b) Sodium and fluorine form ions that both have the same electron arrangement.

How can sodium and fluoride ions have the same electron arrangement but different charges?

In your answer you should refer to the number of protons, charge, and electron arrangement of the
two atoms and ions.

(c) Magnesium fluoride has the formula MgF..

Explain how the ratio of ions in the formula is linked to the charge on the ions.

In your answer you should include the number of electrons gained or lost by each atom as it forms
the ionic compound.

A diagram may assist your answer.
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Writing Excellence answers to lon formation questions

In your answer you should:

1. fluorine number of protons, and
therefore electrons

ION FORMATION QUESTION
Question: Compare the atomic structure of F~ and Mg?*.

describe the difference between an atom and an ion
explain the charges on F~ and Mg?*in terms of electron arrangement and number of protons
relate the position of Frand Mg?* on the periodic table to the charges and electron arrangement
* explain why they both have the same electron arrangement.

ANSWER

2. draw/write fluorine atom electron
configuration

3. magnesium number of protons,
and therefore electrons

4. draw/write magnesium atom
electron configuration

5. number of electrons lost or gained
for fluorine to have stable full outer
shell

6. group number of fluorine and
number of outer shell electrons

7. draw/write fluorine ion electron
configuration

8. number of protons and electrons
in fluorine ion and charge of fluorine
ion

9. number of electrons lost or gained
for magnesium to have stable full
outer shell

10. group number of magnesium and
number of outer shell electrons

11. draw/write magnesium ion
electron configuration

12. number of protons and electrons
in magnesium ion and charge of
magnesium ion

13. complete final statement

Both have the same electron arrangement as they have either

or

electrons. The electron

arrangement is

as this is the nearest possible

electron arrangement for both.

NOTE: The white column is how your answer would appear on your test paper so make sure you write out complete
sentences. The grey area is just to help you structure your answer and would not appear in the question.
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NCEA Questions for lonic Compounds

2014: 1a: Write the formulae for the following ionic compounds.
(i) Calcium chloride

(i) Sodium nitrate

(ii)) Zinc nitrate

2014: 1c: The formula for magnesium oxide is MgO. The formula for aluminium oxide is
Al,03.Explain why the two formulae are different. In your answer:

« consider the ratio of ions in each formula and explain how the ratio is related to the
charge on the ions

« relate the ratio of ions in the formula to the number of electrons lost or gained by
each atom..

2015: 2c: Determine the ionic formulae of the compound that forms when aluminium

combines with chlorine, AND when aluminium combines with sulfur.

In your answer you should:

« consider the ratio of ions in each formula, and explain how the ratio is related to the
charge on the ions

« relate the ratio of ions in each formula to the number of electrons lost or gained by

each atom when forming ions.

2016: 1b: Write the formulae for the following ionic compounds.
(i) Silver fluoride

(i) Potassium sulfate

(iii) Calcium nitrate

2016: 1c (ii): Justify the ratio of Na* and O ions in the formula NaxO, in terms of the
electrons lost or gained, and the charge on each ion.
Include an explanation of the type of bonding between the Na* and O ions.

2017: 3a: (i) Explain why silver oxide, Ag20, has a 2:1 ratio of ions.

In your answer you should:

« relate the ratio of ions to the number of electrons lost or gained by each atom when
forming ions

« explain how the ratio of the ions in the compound is related to the charge on the
ions.
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Writing Excellence answers to lonic Compound questions

IONIC COMPOUND QUESTION

the two formulae are different.
In your answer:

oxide ion (write sentence)

Question: The formula for magnesium oxide is MgO. The formula for aluminium oxide is Al,0s.Explain why

e consider the ratio of ions in each formula and explain how the ratio is related to the charge on the ions
* relate the ratio of ions in the formula to the number of electrons lost or gained by each atom.

ANSWER

2. number of electrons lost or gained
by magnesium to form the ion to
have a stable full outer shell (write
sentence)

3. number of electrons lost or gained
by oxygen to form the ion to have a
stable full outer shell (write
sentence)

4. write balanced formula for
magnesium oxide

5. ratio of magnesium to oxide ions
to form neutral compound and
cancel out charges (write sentence)

6. charge of aluminium ion and oxide
ion (write sentence)

7. number of electrons lost or gained
by aluminium to form the ion to have
a stable full outer shell (write
sentence)

8. number of electrons lost or gained
by oxygen to form the ion to have a
stable full outer shell (write
sentence)

9. write balanced formula for
aluminium oxide

10. ratio of aluminium to oxide ions
to form neutral compound and
cancel out charges (write sentence)

11. complete final statement

An ionic compound has no overall , therefore the
charges in the ions in the compounds must out

NOTE: The white column is how your answer would appear on your test paper so make sure you write out complete
sentences. The grey area is just to help you structure your answer and would not appear in the question.
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Writing Excellence answers to pH, Universal indicator and ions questions

pH, Universal Indicator and ions QUESTION

Question: A beaker contains sodium hydroxide solution and 5 drops of universal indicator. Sulfuric acid was added to
the beaker until no more changes were observed.

Describe how the indicator colour changes as the sulfuric acid is added to the beaker, AND explain what this tells you
about the changing pH of this solution.

Explain the relationship between the changing pH of the solution and the ions in the solution as the sulfuric acid is
added to the beaker.

Explain the advantages of using universal indicator compared to litmus paper.

ANSWER

1. state the overall reaction that is
occurring naming the acid and base
and the product formed.

2. compare the colour and relative Step 1:
concentration of H* and OH  ions in
beaker at the start and link to pH

3. describe the colour change, pH Step 2:
range and concentration of H*/OH"
ions as more acid added.

4. describe the colour change, pH Step 3:
and concentration of H*/OH" ions as
yet more acid added to form a
neutral solution

5. describe the colour change, pH Step 4:
range and concentration of H*/OH"
ions as more acid added past neutral

6. describe the colour change, pH Step 5:
range and concentration of H*/OH"
ions as more acid added to make a
strong acid solution

7. describe the colour changes of
litmus (red and blue) linked to acid,
base or neutral

8. describe the colour changes of
Universal indicator linked to pH

9. complete final statement Universal Indicator tells us more information about a solutions pH
than and tells us how acidic, basic a solution is or if it is
Litmus is as it only tells us if it is acid, basic, or

neutral whereas Universal Indicator tells us how acidic or basic it is.

NOTE: The white column is how your answer would appear on your test paper so make sure you write out complete
sentences. The grey area is just to help you structure your answer and would not appear in the question.
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NCEA Questions for lons, pH and Indicators (Part ONE)

2012: 3. Beaker one contains sulfuric acid solution and 5 drops of universal indicator. Beaker two
contains pure water and 5 drops of universal indicator. Sodium hydroxide solution was added to both
beakers until no more changes were observed.

(b) What is the colour of universal indicator in each solution at the start?

(c) Describe the colour changes as sodium hydroxide solution is added to each beaker, AND explain
what this tells you about the changing pH of each solution.

(d) Explain the relationship between the pH of the solutions and the ions in the solutions, as the
sodium hydroxide is added to each of the beakers.

Beaker one Beaker two
N - ! I
. J - J
Sulfuric acid + 5 drops Pure water + 5 drops
universal indicator universal indicator

2013: 2: Potassium hydroxide (KOH) was added to a solution of sulfuric acid containing universal
indicator until no further change was observed.

The experiment was repeated, but a piece of red litmus paper and a piece of blue litmus paper were
each dipped into the solution after each 5 mL of potassium hydroxide was added.

The results of the experiments are shown in the table below.

Volume of KOH Colour of solution with Colour of red litmus paper Colour of blue litmus paper
added (mL) universal indicator

0 red Stays red Turns red

5 Orange-yellow Stays red Turns red

10 green Stays red Stays blue

15 blue Turns blue Stays blue

20 purple Turns blue Stays blue

2a: Write a word equation AND a balanced symbol equation for the reaction between sulfuric acid
and potassium hydroxide.

2b: Discuss what happened in this reaction as the potassium hydroxide was added to the sulfuric acid.
» relate the colours of the solution observed to the acidity and pH of the solution

« explain why the different colours of the solution were produced AND link these colours to the ions
present during the reaction.

« explain the advantages of using universal indicator compared to litmus paper.
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NCEA Questions for lons, pH and Indicators (Part TWO)

2014: 3a: A student has three unlabelled beakers each containing a colourless liquid. One contains
water, one contains a solution of baking soda (sodium hydrogen carbonate), and one contains white
vinegar (a solution of ethanoic acid).

To work out which liquid is which, the student put a drop from each beaker onto a piece of blue
litmus paper and a piece of red litmus paper. She then added universal indicator to each beaker. The
following results were obtained below.

Complete the last column of the table above to identify the three liquids.

Colour of Colour of | Colour with
blue litmus | red litmus universal Name of liquid
paper paper indicator
Beaker 1 stays blue stays red turns green
Beaker 2 furns red stays red turns orange
Beaker 3 stays blue turns blue turns blue

2014: 3b: Use the information in the table to show how each of the liquids can be identified.
In your answer you should: « use all of the observations for each beaker
« state the approximate pH from the colour of the universal indicator.

2014: 3c: A student was given two beakers (Beaker 4 and Beaker 5) each containing different liquids.
The liquid in Beaker 4 had a pH of 1. The liquid in Beaker 5 had a pH of 6.

Discuss which liquid is more acidic and how you know this.

In your answer you should: ¢ use the pH to determine which liquid is more acidic

« compare the amount of hydrogen ions AND hydroxide ions in Beaker 4 (pH 1) with the amount of
hydrogen ions AND hydroxide ions in Beaker 5 (pH 6).

2014: 4: A beaker contains sodium hydroxide solution and 5 drops of universal indicator. Sulfuric acid
was added to the beaker until no more changes were observed.

(b) Describe how the indicator colour changes as the sulfuric acid is added to the beaker, AND
explain what this tells you about the changing pH of this solution.

(c) Explain the relationship between the changing pH of the solution and the ions in the solution as
the sulfuric acid is added to the beaker.
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NCEA Questions for lons, pH and Indicators (Part THREE)

2015: 3a: The chemical equation below represents the reaction between hydrochloric acid and sodium
hydroxide: HCI + NaOH — NaCl + H20

Complete the table below to show the approximate pH for each of the three solutions.

Colour when Ul is added pH
HCl red
NaOH purple
H,0 green

2015: 3b: Water is formed in the reaction above. Explain what ions form water in this reaction, and
where they come from. HCl + NaOH — NaCl + H.O

2015: 3c: NaOH is gradually added to a solution of HCl with universal indicator present, until no
further colour change occurs. Discuss what is occurring in the beaker at each of the pH’s shown, as
the NaOH is added.

In your answer you should refer to:

* the colours that would occur at each pH

« the relative amounts of hydrogen and hydroxide present at each of the pH's shown.

pH = 1 (before any NaOH is added): pH = 4, pH =7, pH =10, pH =13

2016: 3a: A student added universal indicator to the solutions in two beakers as shown below. Explain
why the solutions are different colours.

= = S — —
(blue) (purple)
Beaker 1 Beaker 2
Potassium carbonate Potassium hydroxide

2016: 3c: Explain what will happen to the indicator colour in Beaker 2 (potassium hydroxide) as the
hydrochloric acid is added.

Relate this to the changing pH, the ions present in the beaker, and the type of reaction occurring.
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NCEA Questions for lons, pH and Indicators (Part FOUR)

2017: 3b: A solution of sodium hydroxide (NaOH) is slowly stirred into a beaker of hydrochloric acid
(HCI) with universal indicator added. The HCI and universal indicator solution starts out red.

Explain the changes in the colour of the universal indicator as the sodium hydroxide solution is slowly
added until no further colour changes occur.

In your answer, you should:

« relate the changes in the colour of the universal indicator to the approximate pH of the solution

* link the pH to the relative concentrations of hydrogen ions and hydroxide ions in solution

* explain the neutralisation reaction occurring.

stirring
rod ||

NaOH

HCI + universal
indicator

2018: 2c: A solution of potassium hydroxide is placed in a beaker. Universal indicator is added to it.
The solution is purple, as shown in the diagram below.

Sulfuric acid is slowly added to the beaker until no more colour changes are seen.

Explain in detail what happens to the colour of the solution while the sulfuric acid is being added to
the potassium hydroxide.

Link your answer to the concentration of ions and the changing pH of the solution.

KOH and
universal indicator
before adding H,SO,
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Writing Excellence answers to Acid Base Reaction questions

Reaction Rates Factors QUESTION

Question: 2b: Three unlabelled colourless solutions are known to be:

e nitric acid (HNOs)

¢ sodium chloride (NaCl)

¢ sodium hydrogen carbonate (NaHCOs).

How could each of these unlabelled solutions be identified using only potassium carbonate (K2COs) solution, and red
litmus paper?

In your answer you should:

e complete the table

 explain how the observations allow you to identify each solution

¢ include balanced symbol equation(s) for any reactions.

ANSWER
1. Complete table Unlabelled solution | Observation (if any) with Observation (if any) with
red litmus paper potassium carbonate (K,CO,)

Nitric acid (HNO,)

Sodium chloride
(NaCl)

Sodium hydrogen
carbonate (NaHCO,)

2. Describe steps to
testing solutions with
red litmus paper

3. describe observations
of acids and/or neutral
solutions

4. link observations to
base solution

5. Describe steps to
testing solutions with
potassium carbonate
6. link observations to
acid solution

7. write balanced
equation for the acid
base reaction

8. link observations to
neutral solution

NOTE: The white column is how your answer would appear on your test paper so make sure you write out complete
sentences. The grey area is just to help you structure your answer and would not appear in the question.
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NCEA Questions for Acid Base Reactions (Part ONE)

2012: 2a: A student wanted to make the neutral salt, sodium nitrate.

Explain how to make sodium nitrate by mixing sodium carbonate and nitric acid solutions using
school laboratory equipment. Explain how litmus paper could be used during the process described
to show the salt being produced is neutral.

2012: 2¢: Write a word equation AND a balanced symbol equation for the reaction between sodium
carbonate and nitric acid.

2012: 3a: Write a word equation AND a balanced symbol equation for the reaction between sulfuric
acid and sodium hydroxide.

2013: 2a: Write a word equation AND a balanced symbol equation for the reaction between sulfuric
acid and potassium hydroxide.

7
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2013: 4b: Experiment One

A student carried out an experiment in the lab using the
following method:

Step one: Universal indicator was added to a solution of
hydrochloric acid in a beaker.

Step two/three: Calcium hydroxide was added slowly until

Tolslelefelebols tllltlllllllll'l

the solution turned yellow then green.

Step four: The contents of the beaker were then poured into

an evaporating dish and left in a sunny place for several days. 1
Explain the purpose of each step in the method and how the

) Experiment Two
In another experiment the following method was used:
- dedlorieasid - Step one: A beaker was placed on a balance as shown in the
__|-solid sodium cabonate diagram below.

a— Step two: Hydrochloric acid was added to solid sodium
| | carbonate in the beaker.

Step three: The mass was recorded over time.

Write a word equation AND a balanced symbol equation for
the reaction between hydrochloric acid and sodium carbonate.

2013: 4d. Experiment Two

Explain why the mass of the beaker and contents would decrease over time.

In your answer you should:

* state any other observations that would be made as hydrochloric acid reacts with the sodium
carbonate

« explain how the products formed by the reaction lead to the decrease in mass of the beaker and
contents.
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NCEA Questions for Acid Base Reactions (Part TWO)

2014: 2c: Write a word equation AND a balanced symbol equation for the reaction between calcium carbonate
and hydrochloric acid.

2014: 4a: A beaker contains sodium hydroxide solution and 5 drops of universal indicator.
Sulfuric acid was added to the beaker until no more changes were observed. Write a word equation AND a
balanced symbol equation for the reaction between sulphuric acid and sodium hydroxide.

2015: 1c: Write a word equation AND a balanced symbol equation for the reaction between nitric acid and
calcium carbonate.

2015: 3d: In a different chemical reaction, hydrochloric acid reacts with magnesium hydroxide.
Write a word equation and a balanced chemical equation for this reaction in the boxes below.

2016: 1d: Write a word equation AND a balanced symbol equation for the reaction between sodium hydroxide
and sulfuric acid.

2016: 3b: Write a word equation AND a balanced symbol equation for the reaction between hydrochloric acid
and potassium carbonate in Beaker 1.

2017: 1d: Write a word equation AND a balanced symbol equation for the reaction between sodium hydrogen
carbonate (NaHCQOs) and sulfuric acid (H2SO4).

2017: 2b: Three unlabelled colourless solutions are known to be: ¢ nitric acid (HNOs) * sodium chloride (NaCl) «
sodium hydrogen carbonate (NaHCOs).

How could each of these unlabelled solutions be identified using only potassium carbonate (K,COs) solution,
and red litmus paper?

In your answer you should: « complete the table « explain how the observations allow you to identify each
solution « include balanced symbol equation(s) for any reactions.

Unlabelled solution | Observation (if any) with Observation (if any) with 2017: 3a: (”) Silver oxide is a base and
red litmus paper potassium carbonate (K,CO,) will react with hyd rochloric acid.
Nitric acid (HNO,) Write a word equation AND a balanced
: : symbol equation for the reaction
Sodium chloride ] ) )
(NaCl) between silver oxide and hydrochloric
Sodium hydrogen acid.

carbonate (NaHCO,)

2018: 2: Solutions of potassium hydroxide, KOH, and sulfuric acid, H,SO4, are added together in a beaker.

(a) Name the type of reaction occurring.

(b) Write the word equation and the balanced symbol equation for this reaction.

2018: 3a: Some magnesium carbonate powder is added to dilute nitric acid in an open conical flask. The flask is
on an electronic balance, as shown in the illustration.

Write the word equation AND the balanced symbol equation for the reaction between the nitric acid and
magnesium carbonate.
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Writing Excellence answers to Reaction Rate Graphs questions

Reaction Rate Graphs QUESTION

Question: The reaction between calcium carbonate and nitric acid is carried out at 20°C and 50°C. The mass and size
of the marble chips, and the concentration and volume of nitric acid used were kept the same.

(i) Draw a line on the graph that represents the reaction at 20°C (the line for 50 °C has already been drawn)

(ii) Explain why you drew this line where you did, and explain if this means that the rate of reaction is slower, the same,
or faster.

In your answer you should

e discuss why you drew your line with the slope that you did, and why you stopped the line at the point that you did

¢ explain the effect of temperature on reaction rate, in terms of particle collisions.

- ANSWRR
1. Draw the line for the reaction at ofomne of
20°C (use another colour) gas produced

Section 4| Section B | Section C
i

2. link the slope of the graph to a
faster or slower reaction.

3. link the line stopping (zero
gradient) to all of the reactants being
used up and changed to products.

4. link the same amount of products
made to the initial concentration/
amount of products in both cases

5. State whether the higher
temperature causes a faster or
slower reaction rate

6. link the temperature of the
particles to more or less kinetic
energy and more or less speed.

7. state that particles need to collide
with enough energy (to overcome
activation energy) to be a successful
collision, and therefore a reaction
occurs

8. link faster moving particles to
more successful, frequent (or per unit
of time) collisions

9. link more frequent successful
collisions to a faster reaction rate

NOTE: The white column is how your answer would appear on your test paper so make sure you write out complete
sentences. The grey area is just to help you structure your answer and would not appear in the question.
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NCEA Questions for Reaction Rate Graphs (Part ONE)

2012: 4a: The following experiment was carried out at 20°C and then repeated at 40°C.

Marble chips (calcium carbonate) were added to hydrochloric acid in a conical flask. The mass and
size of marble chips, and the concentration and volume of hydrochloric acid used, were the same for
both experiments. The flask was connected to an inverted measuring cylinder in a basin of water, as
shown in the diagram below. The volume of gas produced at the two different temperatures was
measured for a few minutes and the results were used to sketch the graph shown below.

delivery tube —

volume of
gas produced

clamp
] \ |
\ measuring Line B
/ \ \\ cylinder
r’ \ ‘\‘
/ \ \
:’, \\\ \
/ \ \ Line A
/ \ AN\
/ \ \ \\/ — basin
; ) \
QODS 0110 \/ water
dilute hydrochloric acid

plus marble chips tume

4a: State which line on the graph above represents the reaction at 40°C and explain how you worked
this out.

In your answer you should:  identify which line represents the reaction at 40°C « explain why the line
you have identified is the reaction at 40°C « give reasons for the different rates of reaction in terms of
particles

« explain why both lines end up horizontal.

2013: 3a: The table below shows the size of marble chips (calcium carbonate) used in a chemical
investigation into factors affecting rate of reaction.

Size of marble chips

Experiment 1: 10 mL of hydrochloric acid was added to a Experiment . .
(calcium carbonate)

boiling tube containing small marble chips.

Experiment 2: 10 mL of hydrochloric acid of the same
concentration as in Experiment 1 was added to another
boiling tube containing large marble chips.

In both experiments the total mass of the marble chips was
the same. The boiling tubes were connected to an inverted
measuring cylinder in a basin of water (see above)

Experiment 1 small marble chips

Experiment 2 large marble chips

3a: The graph beside shows the results for the
volume of volume of gas produced over a period of time.

gas produced
A B c State what factor affecting the rate of reaction
T e is being investigated in this experiment.

3b: Explain what is happening in Experiment 1
- | . in sections A, B, and C of the graph in terms of
reaction rate.

.7 Experiment 2

In your answer you should refer to particle
collisions.

time
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NCEA Questions for Reaction Rate Graphs (Part ONE)

2014: 2a (i): Calcium carbonate pieces are placed in a flask and
hydrochloric acid is added. Immediately a balloon is placed
over the top of the flask. The balloon then starts to inflate.

inflating balloon

Explain why the balloon inflates.

calcium carbonate

pieces hydrochloric acid

2015: 1a: Marble chips (calcium carbonate) were added to nitric acid in a conical flask. The
temperature of the acid was 50°C. The flask was connected to an inverted measuring cylinder in a
basin of water to measure the volume of gas produced, as shown in the diagram beside. The graph
beside shows the volume of gas produced against time.

Explain what is happening in terms of particle collisions and rate of reaction in each section of the
graph.

volume of

delivery tube gas produced

Section A} Section B 1 Section C
i i

1 1

clamp I L

I i

i

measuring
cylinder

dilute mtnic acad
plus marble chips

tume

2018: 3b: Some magnesium carbonate powder is added to dilute nitric acid in an open conical flask.
The flask is on an electronic balance. The total mass of the flask and its contents is measured over
time and recorded on the graph below. (i) Why does the mass of the flask and its contents decrease
during the reaction?

Change in mass over time

A B c

—

Mass of flask and contents

Time

2018: 3b: Some magnesium carbonate powder is added to dilute nitric acid in an open conical flask.
(ii) Explain what is happening in sections A, B, and C of the graph.
Link your answer to rates of reaction and particle collisions
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Writing Excellence answers to Reaction Rate Factors questions

Reaction Rate Factors QUESTION

Question: (i): Identify the factor affecting the reaction rate being investigated in Experiments 1 and 2.

(ii): Explain how this factor affects the rate of reaction in the two flasks, with reference to particle collisions.
Explain any observations, including changes in mass, over the course of Experiments 1 and 2 until the
reactions are finished.

(iiif) Compare and contrast the rate of reaction of Experiments 2 and 3, with reference to particle collisions
and the concentration of hydrogen ions in the solution.

Calcium carbonate pieces P:cligf
Experiment 1 Chips 1
Experiment 2 Powdered 1
Experiment 3 Powdered 5

ANSWER

1. Identify the factor (Either
temperature, concentration or
surface area)

2. compare the two experiments in
terms of which mass decreases faster

3. link to gas production.

4. link factor to particle collision

5. link further to successful collisions
and reaction rate

6. explain that both reactions will
produce the same amount of
products (name product), despite
different reaction rates

7. link pH to ion amount (H*), and
which experiment has the greatest
amount

8. Link ion (H*) to factor for each
experiment

9. link to frequency of successful
collisions

10. link to reaction rate

NOTE: The white column is how your answer would appear on your test paper so make sure you write out complete
sentences. The grey area is just to help you structure your answer and would not appear in the question.
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NCEA Questions for Reaction Rate Factors questions (Part ONE)

volume of

2013: 3c: Explain why Experiment 1 was faster as produced

than Experiment 2. A B C
In your answer you should: | |
+ explain how the graph shows that Experiment U
1is faster " Experiment 2

« explain how the size of the marble chips -,
affects the number of particle collisions.
Experiment 1: small marble chips. !
Experiment 2: large marble chips.

time

2014: 2a (ii): In a second experiment, the same mass of calcium carbonate in a powdered form is
used. Explain why the balloon inflates faster when powdered calcium carbonate is used. (compared to
chips)

2014: 2b: Using the same chemical substances (calcium carbonate and hydrochloric acid), discuss a
different way to make the balloon inflate faster.
In your answer you should refer to rates of reaction and particle collisions.

2015: 1b: The reaction was carried out again but this time at 20°C. The mass and size of the marble
chips, and the concentration and volume of nitric acid used were kept the same.

(i) Draw a line on the graph that represents the
reaction at 20°C.

volume of .. . T
gas produced (i) Explain why you drew this line where you
Secton A]  Section B Section € did, and explain if this means that the rate of

reaction is slower, the same, or faster.

! In your answer you should

« discuss why you drew your line with the slope
that you did, and why you stopped the line at
the point that you did

« explain the effect of temperature on reaction

time

rate, in terms of particle collisions.

2016: 2a: A sample of calcium carbonate is added to dilute hydrochloric acid in an open conical flask.
The total mass of the flask and contents is measured over time.

Three experiments are carried out at 25°C using the same mass of calcium carbonate, and the same
volume of acid:

For each of the experiments reacting calcium carbonate and dilute acid together, the mass of the
flask and its contents decreases over time.

Describe why this happens.
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NCEA Questions for Reaction Rate Factors questions (Part TWO)

2016: 2b (i): Identify the factor affecting the Calcium carbonate pieces I:I:iflf
reaction rate being investigated in Experiments 1 -
Experiment 1 Chips 1
and 2.
Experiment 2 Powdered l
Experiment 3 Powdered 5

2b (ii): Explain how this factor affects the rate of
reaction in the two flasks, with reference to
particle collisions.

Explain any observations, including changes in
mass, over the course of Experiments 1and 2
until the reactions are finished.

2¢: Compare and contrast the rate of reaction of
Experiments 2 and 3, with reference to particle
collisions and the concentration of hydrogen ions
in the solution.

2017: 1a: A sample of powdered sodium hydrogen carbonate (NaHCO3) was added to sulfuric acid
(H2SOg4) in a flask, and fizzing was observed.

Two experiments were carried out with the acid at different temperatures, using the same amount of
powdered sodium hydrogen carbonate and the same concentration and volume of sulfuric acid:
What caused the fizzing?

1b: Why was the fizzing fastest Experiment Temperature of acid, °C
immediately after the sodium hydrogen 1 30
carbonate had been added? Your answer 5 55

should refer to particle collisions.

volume of

1c: The rate of reaction for each experiment was found gas prodoced
by measuring the volume of gas produced over time,
as shown in the graph below. What is the effect of -
increasing temperature on the rate of reaction? ,,w"_il-.-c
Your answer should refer to particle collisions and ’
explain why both lines finish at the same point.

time

2018: 3c: Explain how increasing the temperature will make the reaction between magnesium
carbonate and nitric acid faster.

Link your answer to rates of reaction and particle collisions.
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Demonstrate understanding of aspects of acids and bases

GZ Science
Resources

ANSWERS: Writing Excellence answers to lon formation questions

ION FORMATION QUESTION

Question: Compare the atomic structure of F~ and Mg?*.

In your answer you should:

e describe the difference between an atom and an ion

» explain the charges on F~ and Mg?*in terms of electron arrangement and number of protons

* relate the position of Frand Mg?* on the periodic table to the charges and electron arrangement
* explain why they both have the same electron arrangement.

ANSWER

1. fluorine number of protons

The Fluorine atom has 9 protons, and therefore 9 electrons

2. Draw fluorine atom electron
configuration

The configuration of the Fluorine atom is 2,7

3. magnesium number of protons

The Magnesium atom has 12 protons, and therefore 12 electrons

4. draw magnesium atom electron
configuration

The configuration of the Magnesium atom is 2,8,2

5. number of electrons lost or gained
for fluorine to have stable full outer
shell

Fluorine must gain 1 electron to have a stable full outer shell of electrons and
formaF ion

6. group number of fluorine and
number of outer shell electrons

Fluorine is in group 17 and therefore has 7 valence (outer shell) electrons

7. draw fluorine ion electron
configuration

The configuration of the fluorine ion becomes 2,8

8. number of protons and electrons
in fluorine ion and charge of fluorine
ion

The fluorine ion has 9 protons and 10 electrons so the overall charge of the ion
becomes -1

9. number of electrons lost or gained
for magnesium to have stable full
outer shell

Magnesium must lose 2 electrons to have a stable full outer shell of electrons
and form a Mg?* ion

10. group number of magnesium and
number of outer shell electrons

Magnesium is in group 2 and therefore has 2 valence (outer shell) electrons

11. draw magnesium ion electron
configuration

The configuration of the magnesium ion becomes 2,8

12. number of protons and electrons
in magnesium ion and charge of
magnesium ion

The magnesium ion has 12 protons and 10 electrons so the overall charge of the
ion becomes +2

13. complete final statement

Both have the same electron arrangement as they have either gained or lost
electrons. The electron arrangementis 2,8  as thisis the nearest possible
stable electron arrangement for both.

NOTE: The white column is how your answer would appear on your test paper so make sure you write out complete

sentences. The grey area is just to help you structure your answer and would not appear in the question.
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Demonstrate understanding of aspects of acids and bases

GZ Science
Resources

ANSWERS: Writing Excellence answers to lonic Compound questions

IONIC COMPOUND QUESTION

Question: The formula for magnesium oxide is MgO. The formula for aluminium oxide is Al,Os.Explain why

the two formulae are different.
In your answer:

e consider the ratio of ions in each formula and explain how the ratio is related to the charge on the ions
* relate the ratio of ions in the formula to the number of electrons lost or gained by each atom.

ANSWER

1. charge of magnesium ion and
oxide ion (write sentence)

The charge of the magnesium ion is Mg?* and the charge on the oxide ion is 0%

2. number of electrons lost or gained
by magnesium to form the ion to
have a stable full outer shell (write
sentence)

Magnesium must lose 2 electrons to form the Mg?* ion to form a stable full
outer shell

3. number of electrons lost or gained
by oxygen to form the ion to have a
stable full outer shell (write
sentence)

Oxygen must gain 2 electrons to form the O% ion (oxide) to form a stable full
outer shell

4. write balanced formula for
magnesium oxide

The formula for magnesium oxide becomes MgO

5. ratio of magnesium to oxide ions
to form a neutral compound and
cancel out charges (write sentence)

The ration of magnesium to oxide ions is 1:1 to form a neutral compound and
cancel out the charges

6. charge of aluminium ion and oxide
ion (write sentence)

The charge of the aluminium ion is AI** and the charge on the oxide ion is 0%

7. number of electrons lost or gained
by aluminium to form the ion to have
a stable full outer shell (write
sentence)

Aluminium must lose 3 electrons to form the AI** ion to form a stable full outer
shell

8. number of electrons lost or gained
by oxygen to form the ion to have a
stable full outer shell (write
sentence)

Oxygen must gain 2 electrons to form the 0% ion (oxide) to form a stable full
outer shell

9. write balanced formula for
aluminium oxide

The formula for aluminium oxide becomes Al,O3

10. ratio of aluminium to oxide ions
to form neutral compound and
cancel out charges (write sentence)

The ration of aluminium to oxide ions is 2:3 to form a neutral compound and
cancel out the charges

11. complete final statement

An ionic compound is neutral has no overall charge therefore the charges in
the ions in the compounds must cancel out

NOTE: The white column is how your answer would appear on your test paper so make sure you write out complete

sentences. The grey area is just to help you structure your answer and would not appear in the question.
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Demonstrate understanding of aspects of acids and bases

GZ Science
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pH, Universal Indicator and ions QUESTION

Question:

A beaker contains sodium hydroxide solution and 5 drops of universal indicator. Sulfuric acid was added to

the beaker until no more changes were observed.

Describe how the indicator colour changes as the sulfuric acid is added to the beaker, AND explain what this tells you

about the changing pH of this solution.

Explain the relationship between the changing pH of the solution and the ions in the solution as the sulfuric acid is

added to the beaker.

Explain the advantages of using universal indicator compared to litmus paper.

ANSWER

1. state the overall reaction that is
occurring naming the acid and base
and the product formed.

When sulfuric acid is added to sodium hydroxide the solution turns from base
to a neutral solution where a salt and water are made. When more sulfuric acid
is added the solution will become more acidic.

2. compare the colour and relative
concentration of H* and OH  ions in
beaker at the start and link to pH

Step 1: When no acid has been added, the solution is purple and has a pH of
12—-14 and there is an excess of OH- ions and very few H* ions. This solution will
be a strong base.

3. describe the colour change, pH
range and concentration of H*/OH"
ions as more acid added.

Step 2: When a small amount of acid has been added, the solution is blue and
has a pH of 8-11 and there is an still an excess of OH- ions, but less than when
no acid was added and few H* ions. This solution will be a weak base

4. describe the colour change, pH
and concentration of H*/OH" ions as
yet more acid added to form a
neutral solution

Step 3: When more acid has been added, the solution becomes neutral and is
green and has a pH of 7, there will be an equal amount of OH- ions and H* ions.

5. describe the colour change, pH
range and concentration of H*/OH"
ions as more acid added past neutral

Step 4: When more acid has been added, the solution will turn orange/yellow
and has a pH of 6-3 and there is now an excess of H+ ions and less OH" ions
than that. This solution will be a weak acid

6. describe the colour change, pH
range and concentration of H*/OH"
ions as more acid added to make a
strong acid solution

Step 5: When even more acid has been added, the solution will turn red and
has a pH of 1-2 and there is now a large excess of H+ ions and very few OH
ions. This solution will be a strong acid.

7. describe the colour changes of
litmus (red and blue) linked to acid,
base or neutral

Litmus paper is useful to tell us if a solution is acidic, basic or neutral. (When
blue litmus turns red and red litmus stays red, this tells us the solution is acidic.
When both blue and red litmus papers stay the same, this tells us the solution
is neutral. When red turns blue, this tells the solution is basic)

8. describe the colour changes of
Universal indicator linked to pH

Universal indicator has many different colours that not only tell us if a solution
is acid, base or neutral but allows us to tell the pH of the solution

9. complete final statement

Universal Indicator tells us more information about a solutions pH than Litmus
paper and tells us how acidic, basic a solution is or if it is neutral.

Litmus is limited as it only tells us if it is acid, basic, or neutral whereas
Universal Indicator tells us how acidic or basic it is.

NOTE: The white column is how your answer would appear on your test paper so make sure you write out complete
sentences. The grey area is just to help you structure your answer and would not appear in the question.
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Writing Excellence answers to Acid Base Reaction questions

Acid and Base Reactions QUESTION
Question: 2b: Three unlabelled colourless solutions are known to be:
e nitric acid (HNOs)
¢ sodium chloride (NaCl)
¢ sodium hydrogen carbonate (NaHCOs).
How could each of these unlabelled solutions be identified using only potassium carbonate (K2COs) solution, and red
litmus paper?
In your answer you should:
e complete the table
 explain how the observations allow you to identify each solution
¢ include balanced symbol equation(s) for any reactions.

ANSWER
1. Complete table
Unlabelled solution | Observation (if any) with Observation (if any) with
red litmus paper potassium carbonate (K,CO,)
Nitric acid (HNO.) Remain red Bubblgs of gas
; form/fizzes/heat
Sodium chloride Remain red No reaction
(NaCl)
Sodium hydrogen Turn blue No reaction
carbonate (NaHCO,)
2. Describe steps to Prepare a test tube each filled with a sample (5mL) of the unknown substance.
testing solutions with Test each sample with dampened red litmus paper.

red litmus paper
3. describe observations | Observations of 2 samples will be for the red litmus paper to remain red — place those 2
of acids and/or neutral samples to one side.

solutions

4. link observations to 1 of the samples will turn the red litmus paper blue. This solution can be identified as sodium
base solution hydrogen carbonate as it is a base.

5. Describe steps to With the remaining 2 samples add a small amount of potassium carbonate to both.

testing solutions with
potassium carbonate
6. link observationsto | The sample that bubbles are observed to form will be nitric acid — as this is a neutralisation
acid solution reaction between and acid and a base (the potassium carbonate) and the bubbles of gas will
be carbon dioxide.

7. write balanced
equation for the acid 2HNO + K CO - ZKNO + H O + CO

base reaction 3 2 3 3 2 2
8. link observations to The third test tube that does not react will be sodium chloride solution as this is neutral.
neutral solution

NOTE: The white column is how your answer would appear on your test paper so make sure you write out complete
sentences. The grey area is just to help you structure your answer and would not appear in the question.
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GZ Science
Resources

ANSWERS: Writing Excellence answers to Reaction Rate Graphs questions

Reaction Rate Graphs QUESTION

Question:

The reaction between calcium carbonate and nitric acid is carried out at 20°C and 50°C. The mass and size

of the marble chips, and the concentration and volume of nitric acid used were kept the same.
(i) Draw a line on the graph that represents the reaction at 20°C (the line for 50 °C has already been drawn)
(ii) Explain why you drew this line where you did, and explain if this means that the rate of reaction is slower, the same,

or faster.
In your answer you should

e discuss why you drew your line with the slope that you did, and why you stopped the line at the point that you did
¢ explain the effect of temperature on reaction rate, in terms of particle collisions.

ANSWER

1. Draw the line for the reaction at
20°C (use another colour)

volume of

gas produced

Section A

Section B Section C

time

2. link the slope of the graph to a
faster or slower reaction.

The line showing the reaction at 20°C is less steep (lower gradient) than the line
for 50°C. This shows that the reaction is slower at 20°C than at 50°C

3. link the line stopping (zero
gradient) to all of the reactants being
used up and changed to products.

Both lines become horizontal at the same point on the Y-axis, as this is when
both reactions have finished, i.e. one of the reactants has been completely
used up and therefore no more gas is produced.

4. link the same amount of products
made to the initial concentration/
amount of products in both cases

Both finished with same amount of gas produced, as both reactions had the
same amount of reactants to start with.

5. State whether the higher
temperature causes a faster or
slower reaction rate

A higher temperature will cause a faster reaction rate (OR: a lower
temperature will produce a slower reaction rate)

6. link the temperature of the
particles to more or less kinetic
energy and more or less speed.

The reaction is faster at the higher temperature, because the particles have
more kinetic energy, and therefore are moving faster. (OR: the reaction is
slower at the lower temperature, because the particles have less kinetic
energy, and therefore are moving slower

7. state that particles need to collide
with enough energy (to overcome
activation energy) to be a successful
collision, and therefore a reaction
occurs

Particles need to collide with enough energy (to overcome activation energy)
to be a successful collision, and therefore a reaction occurs

8. link faster moving particles to
more successful, frequent (or per unit
of time) collisions

When particles are moving faster, there will be more frequent collisions, and
more of these collisions will be effective, as the particles will collide with more
energy. (OR: When they are moving slower, there will be less frequent
collisions, and less of these collisions will be effective, as the particles will
collide with less energy.)

9. link more frequent successful
collisions to a faster reaction rate

More frequent successful collisions will result in a faster reaction rate. (in the
higher temperature compared to the lower temperature)

NOTE: The white column is how your answer would appear on your test paper so make sure you write out complete
sentences. The grey area is just to help you structure your answer and would not appear in the question.
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Writing Excellence answers to Reaction Rate Factors questions

Reaction Rate Factors QUESTION

Question: (i): Identify the factor affecting the reaction rate being investigated in Experiments 1 and 2.
(ii): Explain how this factor affects the rate of reaction in the two flasks, with reference to particle collisions.
Explain any observations, including changes in mass, over the course of Experiments 1 and 2 until the

reactions are finished.

(iiif) Compare and contrast the rate of reaction of Experiments 2 and 3, with reference to particle collisions
and the concentration of hydrogen ions in the solution.

Calcium carbonate pieces P:cligf
Experiment 1 Chips 1
Experiment 2 Powdered 1
Experiment 3 Powdered 5
ANSWER

1. Identify the factor (Either
temperature, concentration or
surface area)

Surface area

2. compare the two experiments in
terms of which mass decreases faster

The mass of the flask and its contents will decrease faster with the powder
(experiment 2) compared to the chunks (experiment 1),

3. link to gas production.

and the gas production will be faster.

4. link factor to particle collision

This is because the powder has a larger surface area than the large chips, so
more particles of calcium carbonate are exposed for the acid to react with /
collide with,

5. link further to successful collisions
and reaction rate

and therefore experiment 2 has a higher frequency of successful collisions, and
subsequently a faster rate of reaction.

6. explain that both reactions will
produce the same amount of
products (name product), despite
different reaction rates

Both reactions will get to the same mass, as both have the same amount of
reactants and therefore release the same amount of CO,, but at different
rates.

7. link pH to ion amount (H*), and
which experiment has the greatest
amount

An acid with a pH of 1 has a higher [H*] than an acid with a pH of 5.

8. Link ion (H*) to factor for each
experiment

Since experiment 2 has more H* ions per unit volume / a higher concentration of
H* ions,

9. link to frequency of successful
collisions

it will have a higher frequency of successful collisions (more successful collisions
per second)

10. link to reaction rate

and subsequently a higher / faster rate of reaction.

NOTE: The white column is how your answer would appear on your test paper so make sure you write out complete
sentences. The grey area is just to help you structure your answer and would not appear in the question.
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Demonstrate understanding of aspects of acids and bases

Changing compound words into formulas — Visual balancing
Success Criteria: complete each level before moving onto the next

o Basic: write ion formula for the following named ion compounds
o Proficient: write the number of each ion required to balance the charges
o Advanced: balance the ion compounds to create a neutral compound

Cation Anion Cation Anion
1+ | 2+ 2- 1- 1+ | 2+ 3+ 1.
ﬂ | Mg EO q%l Ii | Fe qd_l
[ Hydrogen | O | Chlorlde | Hydrogen Al C | Chloride
[ NaC ™ = don | [AeC =%
| i | i | | | i : i
Sodium Ij E | Hydroxide Silver 'j Aluminium -y droxide
E t:alr.iumI sulfate E Zinc q&l
Potassium """""" Potassium Fe Nitrate
| | Cua JCOo | Pb z
o3 : _ . tron (1)
[ Ammonium | Copper |  Carbonate | Hwrogen Carbonate | {_ Ammonium | tead | L Marogen carbonace |
Example Remember:
Name of calcium hydroxide + charge means electrons are missing from the ion compared
compound to when they were atoms, the number by the + tells us how
Formula of ions CaZt OH" many electrons are missing. Each missing electron is a space.
- charge means electrons are added to the ions compared to
Number of each 1 2 when they were atoms, the number by the — tells us how
ion required to many electrons are added. Each added electron is a tab.
balance charges
g The total number of tabs and spaces in the ions must match
Formula of Ca(OH)2 to make a neutral compound.
compound
We don’t write the number 1 in compounds.
Put brackets around a compound ion (that has more than one type of atom in it) if you need 2 or more of them
to balance in a compound

Name of magnesium  chloride Name of sodium carbonate

compound

Formula of ions

Number of each
ion required to
balance charges

Formula of
compound

compound

Formula of ions

Number of each
ion required to
balance charges

Formula of
compound




Name of
compound

copper

nitrate

Name of
compound

iron (Il)

hydroxide

Formula of ions

Formula of ions

Number of each
ion required to
balance charges

Number of each
ion required to
balance charges

Formula of
compound

Formula of
compound

Name of
compound

lead

oxide

Name of
compound

silver

nitrate

Formula of ions

Formula of ions

Number of each
ion required to
balance charges

Number of each
ion required to
balance charges

Formula of
compound

Formula of
compound

Name of
compound

calcium

carbonate

Name of
compound

iron ()

nitrate

Formula of ions

Formula of ions

Number of each
ion required to
balance charges

Number of each
ion required to
balance charges

Formula of
compound

Formula of
compound

Name of
compound

zinc

oxide

Name of
compound

lead

chloride

Formula of ions

Formula of ions

Number of each
ion required to
balance charges

Number of each
ion required to
balance charges

Formula of
compound

Formula of
compound
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Changing compound words into formulas — Visual balancing
Success Criteria: complete each level before moving onto the next

o Basic: write ion formula for the following named ion compounds
o Proficient: write the number of each ion required to balance the charges
o Advanced: balance the ion compounds to create a neutral compound

Cation Anion Cation [ Anion
| 2+ 2-

1+ | 2+ 3+ 1.

veo o |97 CEC (el N%da_l

"
i}

Hydrogan | O { (Chlorda | | Hydrogen | Chloride

i Magnesium | Oxide

é L] tron (I) | s
! ! i Aluminium |

e CaE E so, | ™t L siwer ZnE

| Cxc =% oo,
fLalelum | Sulfate ; ... i

Potassium | —— Nitrate Potassium | — Fe Nitrate

iO | . : 5 : ;
C ! ! : i i Pb ! |
UE EECO3 i E el

i Ammonium | Copper | Carbonate | Hydrogen Carbonate | i Ammenium Lead !

g
:

=i
= =
0

Name of Compound Positive ion Negative ion Formula of
(cation) (anion) compound

Magnesium Chloride
Lead oxide

Sodium chloride
Potassium chloride
Copper sulfate

Silver chloride
Ammonium sulfate
Calcium hydroxide
Zinc nitrate

Copper hydrogen
carbonate

Lead nitrate

Iron (iii) hydroxide
Potassium oxide

Iron (ii) carbonate
Ammonium carbonate
Silver hydrogen carbonate
Sodium carbonate
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Changing general word equations into balanced symbol equations
Success Criteria: complete each level before moving onto the next

o Basic: write word equations for the following reactions
o Proficient: write symbol equations for the following reactions
o Advanced: balance the symbol equations for the following reactions

Acid + Hydroxide (Base):

- ~ -~ - - - —

~ - ~ -
~ 7z -, -,

< q \ S >
{ Acid + (_ Base, - ( salt ) + { water )
~ ’ ~ 2 N ,

i R

1. hydrochloric acid is mixed with copper hydroxide to produce copper chloride and water.

~

Word equation

Symbol equation

Acid + carbonate (Base):

- e - =~ e ———
- ~ - — - ~ - ~ - .

< . > g S ‘ N ‘ \ -~ . RN

. Acid + { Base , = L salt) + {water + ‘carbon dioxide s

~ - ~ _’ ~ 7’ S S -
- sope — - - o

\ i 7 e

2. sulfuric acid is mixed with sodium carbonate to produce sodium sulfate and water and_carbon dioxide .

~

Word equation

Symbol equation

Acid + oxide (Base):

s —- -
- ~ - —_——— -
- ~ ’ ~ P PN - ~<

. N s
‘_Acid + [ Base > ( salt ) + (water
______ = S __- ~- = S _
\ \ b b Ll
S ¥
3. nitric acid is heated with magnesium oxide to produce magnesium nitrate and  water

Word equation

Symbol equation

Acid + hydrogen carbonate (Base):

AT e T
Acid + ((Base ' - { salt ) + {_water .+ (_carbon dioxide
~ - s S - Sa -

~a — ~ o - ~ - —_— -~ - - o=

! ! \ \ |

4. hydrochloric acid is added to calcium hydrogen carbonate solution to produce calcium chloride and water and carbon dioxide

~

/
\

Word equation

Symbol equation
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Demonstrate understanding of aspects of acids and bases

Information Sheet

Name of acid Formula of acid Name of salt formed Formula of ion
hydrochloric acid HCI chloride cr
sulfuric acid H.SO4 sulfate S04~
nitric acid HNO3 nitrate NOs"
Cation Anion
1+ 2+ 3+ 2- 1-
Ol
= MBE 0° da |
Hydrogen Magnesium Fe Oxide Chloride
O
Ca SO
Calcium Sulfate
O
[ KC Cu co
Potassium j |: 3
Copper AI Carbonate Nitrate
Pb : Aluminium E S .
Ammonium ed vy Hydrogen Carbonate
ZnE dF ]
Silver fluoride
Zine Fe
Fe E won
Lithium Iron (1)
Fa ctor (if increased) Increased
Reaction

Increase the
frequency of

Surface Areaﬂ

Rate

collisions
Concentration J
Increase the
frequency of
Temperatureﬁ Increase the \\ collisions
energy of T
__collisions

More (%)
collisions are

successful
Lowers the S

Catalyst
activation ‘
energy pathway

7
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Periodic Table of the Elements

1 o = Metals | Semi-Metals | Non-Metals 18
1 Name — symbol
2 Atomic @ 13 14 15 16 17
2 I_' 2 B solid | 5 B 3 C
i e :
2 Lithium | Benlium Boron Carbon
. ! 10. 12.0
11 £ 3 70 15 16
5 | Na Mg Group ALl'si I'p s
odium lagnesium Aluminium Siicon OIUS r
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T K [Ca|Sc |[Ti |V | Cr Mn|Fe |Co| Ni |[Cu|lIn |Ga]Ge | As ] Se | Br
9 4 Potassivm | Calcium | Scandium | Titanium | Vanadium | Chromium [Manganese] Iron Cobolt Nickle Copper Iinc Galium  BGemanium| Arsenic Selenium | Bromine
E 39.1 40.1 45.0 47.9 50.9 520 54.9 55.9 58.9 58.7 43.8 45.4 69.7] 72.6 74.9 78.9 79.9
o 37 38 39 40 41 4 43 44 45 46 47 48 49 51 52 53
5| Rb [ Sr Y Zr 'Nb |'Mo ["Tc ['Ru ["Rh [‘Pd Ag | Cd| In | Sn | Sb | Te |
Rubidium | Strontium Ytirium Zirconium | Nicbium | Molbderum |Technetium| Ruthenium| Rhodium | Palladium Sihver Cadmium Indium Tin Antimony | Tellurium lodine
85.5 87.4] 88.9 1.2 92.9) 95.9 98 101 103 104 108 112 115 119 122 12'55 127
55 56 72 73 74 75 74 78 7% 81 82 o
. |Cs ["Ba Hf ["Ta |"W [Re [‘Os |"Ir [Pt |"Au ['Hg |" Tl |"Pb | Bi [Po | At
Caesium Barium Hafnium Tantalum | Tungsten Rhenium Qsmium Iridium Platinium Gold Mercury Thalium Lead Bismuth Polonium Astatine
133 137 179 178 184 1846 190 192 195 197 201 204 207 209 210 210
87 a8 104 10! 104 107 108 109 110 m 112 113 114 115 18 17 118
;| Fr | Ra Rf (Db ['S Bh [ Hs | Mt | Ds [Rg |Cn | Nh | FIl |[Mc | Lv | Ts | Og
Francium Radium Rutherfordium| Dubnium |Seaborgium| Bohrium Hassium | Meitnerium [Damstadiium| Reentgenium | Copemicium | Nihonium | Flerovium | Moscovium | Livermorum| Tennessine [Organesson
223 224 281 262 263 262 245 246 268 280 285 286 289 289 293 294 294
Alkali Metals  Alkaline Transition Metals .+ Basic Metals S Halogens  Inert Gases
Earth —
57 58 59 40 &1 52 &3 &4 &5 86 67, 48 &9, [70 71
, la|Ce | Pr | Nd|Pm |Sm | Eu |Gd|Tb |Dy |[Ho | Er | Tm | Yb | Lu
Lantharides | Lanthanum| Cerium | Fraseo: dymium |Neodymium| Promethium| Samarium | Europium |Gadolinium | Terbium | Dysprosivm | Holmium Erbium Thulium Ytterbium | Lufetium
139 140 141 144 147 150 152 157 159 143 145 1467 1469 173 175
a9 90 k2l 92 93 94 95 96 7 98 99 100 101 102 103
Acftinides Ac Th Am Cm ¥ Cf = Fm Md NO Ll'
Actinium Thorium  |Protactiniur]  Uranium | Neptunium| Plutonium | Americium Curium Berkelium |Californium | Einsteinium | Fermium |mendelevium| Nobelium |Lawerencium
227 232 231 238 237 239 241 247 249 251 254 257 258 256 262
Blue litmus
Red litmus
Universal
indicator
PH 1-2 3-6 7 8-12 13-14
Strong Acids Weak Acids Neutral Weak Bases Strong Bases
Readily donate |donateonlya | solution Accept only a Readily accept
description | 5| theijr protons | small small protons
when dissolved | Proportion of proportion of
protons protons
Concentration Concentration Concentration
H;0* / OH of H+ ions is of H+ ions is the of H+ ions is
concentration | oreater than same as that of less than that
Cle that of OH- ions OH-ions of OH- ions
Increasing acidity Increasing alkalinity




