CHAPTER 7

USING CHEMISTRY

. Compounds and
= equations

Processing and

analysing data and . s .
information When two or more elements chemically join together, a compound is formed.

The name of the compound usually comes from putting together the names of the
elements that make up the compound. Simple word equations can be used to show
the formation of a compound. For instance, carbon and oxygen can combine to
form carbon dioxide:

SKILLS
v

carbon + oxygen — carbon dioxide

Naming rules for compounds

e For metal-non-metal compounds (ionic compounds) the name of the metal appears first (or element with the
lower group number); the name of the non-metals appears second, and its ending is changed to ide.

e Special groups: these special groups act together in a compound and have the following name stem:
— S0, is sulfate
— CIQ, is chlorate
— NGO, is nitrate
— PO, is phosphate
— OH is hydroxide
— NH, is ammonium
— MnQ, is permanganate
e For non-metal-nen-metal compounds (molecular compounds), the elements are written in order of increasing
group number (e.g. NO not ONJ, except for H. The number of atoms in the molecule is indicated by using a

prefix: mornio =1, di = 2, tri = 3, tetra = 4. (The exception to this rule is for the first atom: if the first atom is
‘mono’ then no prefix is needed.)

1 Name the following ionic compounds and molecular compounds. (The first one is done for you.)

a NaF is sodium fluoride c CaOis

b LiClis d Mgl is
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e BeF,is n COis i B E ! . .
AcTivity (= =XPOErN ient: Combustion
f NaOHis o NO,is
g KCIO, is p HClis or > Planning and conducting Of fu e | S
> Processing and
h CuSO is PF. is analysing data and .
4 q 8 information A| m
i FeOis r NH,is or
To examine how a combustion reaction occurs.
i Pb(NQO,),is s 80,is
Equipment
k KSO,is t CCl,is
e  Spirit burner e  Water
I (NH4),PO, is u HOQOis or
» Methylated spirits e Temperature probe and data logger (or
m CO,is v NO,is thermometer)
e Kerosene
2  Complete the word equations below showing elements combining to form compounds. Assume that when more than e Matches

one non-metal is combining, a special group is involved. * Heatproof mat

e Watch or stopwatch

a K, Br: potassium + bromine e 250 mL beaker

b Na, O: + — sodium oxide Diagram

calcium + sulfur —

Set up the equipment as shown in Figure 7.1 and label Figure 7.1.

d Al N, O: aluminium + nitrogen + oxygen —

e CuS,0: + + — copper sulfate

f , , : magnesium + oxygen + hydrogen —

g Ba, O, H: + + — barium hydroxide
h , , : silver + phosphorus + oxygen —

Fig 7.1
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Method Results

1 Place a spirit burner containing methylated spirits onto a heatproof mat.

Before reaction After reaction
2  Set up a 250 mL beaker containing 100 mL of water and a temperature probe and data logger (or thermometer). Methylated spirits Temperature = Temperature =
The beaker should be 10 cm above the wick of the burner. : * Observations:  Observations:
3 Note the starting temperature of the water in the beaker. Kerosene Temperature = Temperature =
: - Observations: - Observations:
4  Light a match well away from the methylated spirits. Carefully bring the match to WARNING |
the wick of the spirit burner and light the wick. Flame hazard. Wear safety C on clu Si on

glasses and lab coat. Keep
. . flammables away.

5  Time the burn for 60 seconds (1 minute). Write a conclusion to this experiment.
Always wear leather topped
school shoes as protection for
objects that are dropped.

6 Note the finish temperature of the water in the beaker and then put out the flame by
putting the steel cap over the wick.

7 Repeat steps 1-6 using kerosene as the fuel.

Hazards
Write out some hazards in this experiment and address each one. Questlons
Flame hazard 1 Industrial methylated spirits is mainly ethanol. The combustion of the fuel ethanol (C,H,OH) is shown by the chemical

equation below. Use this to write out the word equation underneath. Circle the products.

CHOH  + 30 > 2C0

2

+ 3H,0

2

2  Write out the word equation for the combustion of kerosene (C,,H,;).

Fragile glass hazard

3 Identify the reactants and products that could be observed directly during this reaction.
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4 Energy is also involved in a combustion reaction. Which side of the equation should energy go on? Justify your 0% %% ' !
anever ACTIVITY - aterials chemistry
g > ICT Metals
;_" > Questioning and
e B Ere?lcttllng Alloys ‘ Element Fibres Plastics
valuating
Mild strength steel Battery has lead
5  Contrast the combustion of ethanol and the combustion of kerosene by writing out the similarities and differences. i theirggdg”ganels; sheets, wies have
y Copper core
High strength,
high temperature

steel alloys
used in the engine

6 Use your textbook and the results here to explain whether or not there is any pollution produced by combustion.

Fig 7.3

1 Examine the diagram of a car in Figure 7.3. Complete the table below to show the materials used and the useful properties.
7 Figure 7.2 shows a fire triangle. Explain what the diagram

shows about combustion.

Made of what? Useful properties

Tyres Rubber outside — soft, gives grip, waterproof
: : Steel wire inside — strong and stretchable (ductile)

Fig 7.2
8  Write out the definition of ‘flashpoint’. Explain why fuels do not ignite immediately in air, even before a match gets near
them.

2  Why would a glass—plastic sandwich be used instead of just glass for the windscreen?
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3 Use the Internet or your textbook to find the chemical formula of the following: °°°8 o8 h ' !
activity -1 Chemical reactions
a lIron s 8 3
[ ]
b Steel 8 > Critical and creative COI I l e n d I u I I l
= thinking
¢ Rubber 5, > Processing and
analysing data and
) information

d Plastic (polypropylene) > Evaluating

e Glass
4 Describe how rubber was discovered and developed over time. 1 Write each word next to its matching sentence.

compound molecule ion element

a Made up of two or more bonded non-metal atoms:

b Made up of non-metal atoms bonded with metal atoms:

¢ A particle with a charge:

d A pure substance made of one type of atom:
5 Explain why car tyres are a matrix of rubber, synthetic materials and steel instead of just rubber.

2 List two signs that a chemical reaction has taken place.

- - 4o
6 Discuss the benefits of funding scientific research into new materials. 3 Is a precipitate a gas, a liquid or a solia?

4 In every corrosion reaction, what does a metal react with?

5  What product besides water is produced during combustion of any fuel?

7 Discuss the drawbacks associated with funding scientific research into new materials.

6  What happens to water molecules in decomposition by electrolysis?

OXFORD BIG IDEAS SCIENCE 10 Australian Curriculum Workbook Copyright © Oxford Univeristy Press ISBN 9780195573626 Copyright © Oxford Univeristy Press ISBN 9780195573626 OXFORD BIG IDEAS SCIENCE 10 Australian Curriculum Workbook



CHAPTER 7 CHAPTER 7

USING CHEMISTRY USING CHEMISTRY
7 If AB is a compound that is put into solution with another compound XY, what are the two possible product 12 A student wishes to measure how much mass a nail gains when rusting in different volumes of salty water.
compounds?

Volume of salt water (m Mass gain from rust (g)

2 2.4
8  Complete the following general reaction equations. 4 _____________________________________ 45 ..................
a acid + base ~ . 6 _____________________________________ 61 __________________
b acid + metal ~ S 8 _____________________________________ 68 __________________
¢ acid + carbonate — + g 1 0 _____________________________________ 75 __________________
d acid + active metal ~ + 12 8.2

9 How is complete combustion similar to, and different from, incomplete combustion?
a Plot a graph of the results and draw a line of best fit.

10 Describe the law of conservation of mass.

11 Anincomplete electron shell diagram of the 1:0 atom is shown in Figure 7.4.

a |dentify the number of protons: @

b Identify the number of neutrons:

Fig 7.4

¢ Identify the number of electrons: b What is the dependent variable?

d Draw the electrons on the shells in the diagram.

e Label the nucleus, shells and locations of protons, neutrons and

. ¢ What is the independent variable?
electrons on the diagram.
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d What are the controlled variables? oseg  gose

ACTIVITY - GII’OUp work: Chemicals
and society

(7))
|
. —N > Personal and social
e Describe what the graph shows. % competence
> Questioning and
predicting

1 Working in groups, choose one topic from the following list.

) . o ) ) e Acid rain e Petrochemical production
13 Discuss the positive and negative issues related to the large-scale use of petrochemicals by society.
e Burning fossil fuels e Pollution in rivers
e Chemical spills e Ethanol fuel
e Ammonia cleaners e Steel works and metal manufacture
e Qil drilling ® Pharmaceuticals

2 Research your topic and list some of the issues that surround this topic.

3  Asagroup, come up with arguments that are associated with your topic. These arguments can be classified as
legal arguments (e.g. allowed or not allowed by law, government endorsed), social arguments (protesters oppose it,
workers are in favour) or economic arguments (it is costly, it provides jobs). The arguments may be for or against the
topic. Complete a table listing these arguments.

Arguments: positives/negatives
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4  Construct a single-page information sheet with the following sections: °oe3 °

o 3o
ACTIVITY ¢ = -
e Heading
e The chemicals involved > Questioning and
predicting
> Planning and conducting

SKILLS

e Effects on the environment

e Positive and negative issues associated with the topic
e Impacts on society

® Pictures

Equipment

5 Each individual member in the group must write a conclusion. Write yours here.

CHAPTER 7
USING CHEMISTRY

Experiment: Reaction
rate

In this task, you will carry out an experiment using different concentrations of
reactants to determine the effect of concentration on reaction rate.

Hydrochloric acid reacts with magnesium metal, producing hydrogen gas.
Bubbles of hydrogen gas are evident as the reaction occurs.

e Dropper bottles of hydrochloric acid (0.5 M, 1.0 M, 2.0M) (Note: ‘M’ refers to the concentration of the solution)

e Distilled water

e  Strips of magnesium, about 2 cm long

e 4 test tubes

e Test tube rack

e 4 thermometers, -10-110°C Acid hazard. Wear safety

e 10-mL measuring cylinder

6  As a group, present your findings to the class.

Procedure

WARNING

glasses and lab coat. Wash
hands with water.

1 Set up your experiment as shown in Figure 7.5.

Test tube

Magnesium

Fig 7.5

Thermometer

Ay

s 9T

Water 0.5 M HCI 1.0 MHCI 2.0 M HCI
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2  Write a suitable hypothesis for this experiment. 7 Is there any evidence that this reaction is exothermic? Comment.

3  Write an aim for this experiment.

8 Describe any trend or pattern in the results. Then discuss why this may occur.

4  Write out a suitable method for this experiment.

9 Define what a catalyst is and link this to this experiment.

5 Write out a list of observations.

6 Identify the independent variable in this experiment.
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eoeg  oces 11 Complete the following table.

actviry ¢ Review: Using chemistry A

Name calcium ion sodium chloride :
2 > Literacy ... ...........................
—N > Processing and Chemical formula - NaOH :
7] analysing data and ROTOOIRIRRRIN  ABIIII e
information
miormat Element of compound?
12 Complete the following word equations showing the formation of compounds.
1 When two or more different types of atom chemically 6 How many hydrogen atoms are there in a molecule of
combine, what do they produce? C,H0? a magnesium + — magnesium sulfide
A anelement A one
B acompound B two b calcium + fluorine —
C a mixture C six
D a solution D eight ¢ + > copper oxide
2 How many electrons are there in 'S0? 7 What type of change occurs when iron and oxygen d sodium + oxygen + hydrogen —
A 4 chemically combine to produce rust?
B 6 A physical change 13 Answer the following using the appropriate word(s).
Cc 8 B change of state
D 16 C semiconductor a The gas produced when acid reacts with magnesium metal.

3 What is put on the left-hand side of a chemical D chemical change

reaction? 8 Two solutions react to produce an insoluble substance.
What do w Il that tance?
A products at do we call that substance b A name of the reaction between an acid and a base.
B catalyst A solute
C reactants B precipitate
D insoluble chemicals C solvent
i ¢ The general name for a change that produces new chemicals.
4  The number of electrons in a neutral atom is equal D nitrate & 9 P
to the: 9 The compound HCIl is commonly known as:
A atomic number A hydrogen carbon iodide
B mass number B hydrogen iodide d The least reactive group of elements in the periodic table.
C density C hydrochloric acid
D number of neutrons D hydrogen carbonate
5 What compound forms when lithium (+1) combines 10 What do we call a substance that speeds up a e A substance that changes colour to show how acidic a solution is
with oxygen (-2)? reaction? '
A LiO A catalyst
B Li,O B heat
C LG, C exothermic 14  Write the word equation that represents the following reaction:
D LitO* D reactant

0,+C~CO
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15 Identify the element that has the electron configuration 2, 7 and explain whether or not this is stable.

16 Complete the following table showing different reaction types.

Reactants Products Reaction type
Acid + metal Acid/metal
CRelcogen  Cvendewewser
geeowe  gowe
eweogen

17 Some students wish to investigate how acid affects the rusting of a nail. They put different amounts of acid into test
tubes of water, with a nail in each, and measure the length of rust extending along the nail after a few days.

Amount of acid added (mL)

Length of rust along nail (mm)

a What is the dependent variable?

b List two variables that need to be controlled to make this a fair test.

¢ What type of reaction is this classified as?

d Describe what the result shows.
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