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Cooking
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1
Alice baked two cakes using the same cake mix. One cake was baked with baking powder and one was baked without baking powder. Which one of the cakes below was baked with baking powder? Give a reason for your answer. 

2
Copy out and complete the following sentences using the words below.
chemical       irreversible       protein       shape       texture

When foods are cooked, a      A      change occurs. Eggs are good sources of      B       . When an egg is boiled, the protein molecules change      C      and so the       D       of the egg is changed. This change is      E      .

3
Yeast is used in bread making. It acts in a similar way to baking powder and gives off a colourless gas which turns limewater milky.

(a)
What gas is the yeast producing?
(b)
Suggest why yeast is added to bread dough.

4
Give three different ways of cooking food.

5
Copy and complete this word equation for the decomposition of baking powder:


heat

sodium hydrogencarbonate
(
                         
+
carbon dioxide
+

 
6
Many foods contain carbohydrates. Which one of the following is a good source of carbohydrates?
eggs       fish       meat       potato

7
Copy out and complete the following sentences using the words below.
digest       microbes       taste

Some foods are cooked before they are eaten because the high temperature kills the      A      . It also makes the food easier to      B       and improves the      C      .

8
Describe two differences between raw potato and cooked potato.
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Cooking

1
Copy out the following sentences and fill in the missing words.

Some foods must be cooked before they are eaten because the high temperature kills 


_____A______. It also improves its _______B______ and ______C_______.

2
Complete the following sentence.


Cooking food is a chemical change because _____________________________


and _____________________________________________________________ .

3
Match up the phrases on the left with the phrases on the right then write out the complete sentences.


When a protein is heated 






a new substance is formed.


Cooking is a chemical change because



kills microbes.

When cake mix containing baking powder is

the cells walls break down

heated


releasing starch 


When food is heated, the high temperature


the shape of the molecule 















changes


When potatoes are boiled ………………..

………carbon dioxide is given off.

4
Complete, balance and write out this symbol equation:






    heat


NaHCO3 
(
Na2CO3  +   _______+ __________

5
The diagrams show some cells of a potato before and after cooking. Which are the cells after cooking A or B? Give a reason for your answer.
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6
Explain the changes that occur to meat when it is cooked.

7
A cake is made from flour, water and butter. Some baking powder is also added. Describe all the changes that occur to the cake when it is baked giving reasons where possible. You should also describe any relevant chemical reactions which take place. 
Food additives

1
The list shows some things that can be found in a ‘ready-to-cook’ meal:

antioxidant       carbohydrate       emulsifier       fat       protein

Which two of these are most likely to be food additives?

2
The food label shows some information about the ingredients in every 100 g of tomato sauce:
	protein
0.9 g

carbohydrate
23.9 g

fat
0.2 g

fibre
0.6 g

sodium
1.2 g

antioxidant
trace


(a)
Arrange the ingredients in order of the amount present, starting with the highest.

(b)
How much more sodium is there, compared with fat?

(c)
Which one of these ingredients is most likely to have an E-number?

3
Copy out the following sentences and fill in the missing words using three of the words from the list:

carbohydrate       dissolve       oil       separate       water

Emulsifiers are molecules that have a      A     -loving part and an oil- or fat-loving part. Emulsifiers help water and      B      to mix and not      C      .

4
Match up the phrases on the left with the words on the right then write out the complete sentences.

A can that heats up the food inside it is an example of …
… hydrophobic.

Mayonnaise is an example of a food that contains an ….
… antioxidant.

A substance added to a food to prevent oxygen from 
spoiling it is called an …
… emulsifier.

The oil- or fat-loving part of a molecule is said to be …
… active packaging.

5
Selma shook some cooking oil with water and then left it for two minutes. She then added some egg yolk (an emulsifier) to the mixture, shook it up again and left it for a further two minutes. Describe what happened to the mixture and explain these observations.

Food additives
1
The food label shows information about some of the ingredients in a jar of horseradish sauce.
	horseradish
33%

vinegar
6%

egg yolk
2%

vegetable oil
5%

sugar
3%

turnip
4%
	guar gum < 1%

preservative: sodium metabisulfite

antioxidant: sodium ascorbate

E171 titanium dioxide


(a)
Which one of these substances stops the food from reacting with oxygen?

(b)
Horseradish sauce is white in colour. Before it is put in the jar, it has a slightly brown colour, so titanium dioxide is added. What is the function of the titanium dioxide?
(c)
Which ingredients, apart from titanium dioxide, are most likely to have an E-number?

(d)
When the horseradish sauce is first made, it is rather runny. Suggest why a type of gum is added during manufacturing.
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2
Oxygen reacts with iron powder to form a non-poisonous compound. Look at the diagram of a food pack below. Use the information on this diagram to suggest how the pizza crust is kept fresh.
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3
The diagram below shows a droplet of one liquid in another. The liquids are oil and water.

(a)
Which is the water-loving end of the emulsifier molecule?

(b)
Which liquid, A or B, is water? Explain your answer.

4
Which of the following are reasons for using active packaging in foods?

(a)
increases shelf life
(b)
increases the amount of protein in the food
(c)
improves food safety
(d)
increases the oxidation of food

5
Food processing companies sometimes use active packaging in their products. Explain how and why active packaging is used in food packaging.

Smells
1
State two of the properties needed by a perfume.

2
(a)
Iodine dissolves in hexane to form a purple solution. Which is the solvent?

(b)
Write down and complete this sentence:

Because iodine dissolves in hexane, we say that it is                 in hexane.

(c)
What is the general name given to a substance that dissolves in a liquid?

3
Which two of the following are most likely to be extracted from natural sources?

lavender oil       suntan oil       rose oil       engine oil

4
Match up the phrases on the left with the words on the right then write out the complete sentences.

If chemicals are made in the laboratory they are said to be …
… water.
A substance dissolved in a solution is a …
… synthetic.
A common solvent used to remove nail varnish is an …
… solute.
A solvent for salt and sugar is …
… ester.
5
Match up the phrases on the left with the phrases on the right then write out the complete sentences.

Perfume needs to evaporate easily so that …
… it doesn’t harm the skin.

Perfume needs to be insoluble in water so that …
… it can’t react with sweat.

Perfume needs to be unreactive with water so that …
… it can’t be washed off easily.

Perfume needs to be non-irritant so that …
… the perfume particles reach the nose.

6
The figures below show how many grams of substance X are dissolved by the same volume of solvents A, B and C. Which is the best solvent for substance X?

solvent A: 0.4 g 
solvent B: 5 g
solvent: C 4.6 g

7
Some sun-tan creams and cosmetics are tested on animals. Explain why they are tested on animals and state the advantages and disadvantages of testing on animals.

Smells
1
A bottle of perfume is opened at the front of a room. Tracey, at the back of the room, doesn’t smell the perfume at first but does so after 15 seconds. Explain these facts using the kinetic theory.

2
A company wants to make the ester methyl butanoate.

(a)
What reactants are needed?

(b)
What conditions are needed to carry out the reaction?

3
Explain why a perfume should be:

(a)
non-toxic

(b)
unreactive with water

(c)
insoluble in water.

4
Describe one advantage and one disadvantage of testing cosmetics on animals.

5
Which one of the following, A, B or C, is the best solvent for substance X?
2 g of X dissolves in 200 cm3 of solvent A.
0.5 g of X dissolves in 20 cm3 of solvent B.
4 g of X dissolves in 800 cm3 of solvent C.
6
Write out and complete the following sentence.

Water will not dissolve nail varnish colours because the      A      between the water molecules is      B      than the attraction between the water      C      and the particles in the nail varnish.

7
Match up the words on the left with the phrases on the right then write out the complete sentences.

A solution …
… is a solid which is soluble in water.

An alcohol …
… is a mixture of a solvent and a solute.

Sodium chloride (salt) …
… is one of the reactants used to make an ester.

8
A company has discovered a new ester that it wants to market as a perfume. Until now, the ester has been extracted from a plant. However, this is very expensive. The pure ester is also very smelly, so it must be diluted. Suggest what steps the company must take before they can market a cheap and safe perfume based on this ester.

Making crude oil useful
1
Which of the following are fossil fuels?

crude oil       natural gas       uranium       wood

2
Match up the words on the left with the phrases on the right then write out the complete sentences.

Cracking …
… contains several substances with similar boiling points.

A fraction …
… makes alkene molecules, which can be used to make polymers.

Fractional distillation …
… is a mixture of hydrocarbons with different boiling points.

Bitumen …
… is used to separate crude oil into fractions.

Crude oil …
… is a fraction found near the bottom of the distillation column.

3
Write out and complete the following sentence.

Cracking converts      A      hydrocarbon molecules to      B      hydrocarbon molecules.
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4
The diagram below shows the apparatus used to crack alkanes in the laboratory. Write down the words that should replace labels A, B, C and D on the diagram.

5
Put the following phrases about the fractional distillation of crude oil in the correct order.

A
Mixtures of hydrocarbons with different boiling points move to different places in the distillation column

B
The fractions are run off from the distillation column.

C
The molecules in crude oil are converted from liquid to vapour.

D
Crude oil is heated.

E
The fractions condense back to liquid when their temperature falls just below their boiling point.

6
Explain the environmental problems that are involved in the extraction and transport of crude oil.

Making crude oil useful
1
Write out and complete the following sentences about the fractional distillation of crude oil.

In the fractionating column there is a      A      gradient. The fractions with higher boiling points exit from the      B      of the column, while the fractions with      C      boiling points exit at the      D      of the column.

2
Write out and complete the following sentences using words from the list below.

broken       higher       intermolecular       smaller       stronger

When hydrocarbons boil, the      A      forces between the hydrocarbon molecules are      B     . Hydrocarbons with larger molecules have      C      boiling points than hydrocarbons with small molecules. This is because the forces between larger hydrocarbon molecules are      D      than those between      E      hydrocarbon molecules.
3
Suggest two political reasons for disruption to the supply of oil.

4
The table shows the percentage of some different fractions obtained by fractional distillation and the percentage use of these fractions.

	Fraction
	% from distillation
	% use

	LPG
	2
	5

	petrol
	7
	24

	kerosene
	14
	7

	diesel
	19
	24

	fuel oil
	48
	35


(a)
Name two fractions for which the percentage use is greater than the percentage obtained by fractional distillation.

(b)
Explain how cracking in an oil refinery helps match the supply of useful products with the demand for them.

(c)
Explain what is meant by the term ‘cracking’ and state the conditions needed to crack alkanes.

5
An oil company has oil wells and refineries throughout the world. It sells all its products worldwide and employs people with a wide variety of skills. Some of its products are used by other companies as raw materials for other products, such as poly(ethene). The oil company believes there is oil in an African country. Describe all the steps in the process of exploring for oil to the manufacture of poly(ethene) by another company.

Making polymers
1
Write out and complete the following sentence using three of the words from the list.

copper       element       monomer       polymer       react

Polymerisation is a process in which many      A      molecules      B      together to form a       C     .

2
Match up the words on the left with the phrases on the right then write out the complete sentences.

A polymer …
… is a hydrocarbon containing one or more double bonds.

A monomer …
… is a hydrocarbon containing only single bonds.

An alkane …
… is the starting material from which a polymer is made.

An alkene …
… is a very large molecule in plastics.

3
What two conditions are often required to make a polymer such as poly(ethene)?

4
Suggest the name of the monomer used to make poly(vinyl chloride).

5
(a)
Which two of the following are hydrocarbons? Give a reason for your answer.
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(b)
Which of the compounds above is an alkene?

6
State the name of the polymers formed from:

(a)
propene

(b)
styrene.

7
Describe the structure and bonding of the molecule below as fully as possible.


Making polymers
1
Which two of the following are hydrocarbons. Explain your answer.

CH3CN       C2H5OH       C6H12       C20H42       C2H5Cl

2
Construct the displayed formula for the polymer which is made from the monomer:


3
Construct the displayed formula of the monomer which produces the polymer shown below.


4
Write out and complete the following sentences. Choose words from the following list.

alcohol       nylon       saturated       unsaturated

Addition polymerisation involves the reaction of many      A      monomers to form a      B      polymer.

5
Match up the words on the left with the phrases on the right then write out the complete sentences.
A covalent bond …
… is a compound formed from carbon and hydrogen atoms only.

An unsaturated compound …
… is formed when alkenes react together and 

their double bonds are converted to single bonds.

A hydrocarbon …
… contains at least one double bond between its carbon atoms.

An addition polymer …
… is formed by sharing a pair of electrons.

6
The compound shown below can be used to make polymers. Describe in detail its structure and bonding and its chemical reactions.


Designer polymers
1
State three ways in which waste polymers can be disposed of.

2
Link each of the three polymers to their use.

polyester
poly(ethene)
polystyrene

packaging
clothing
plastic bags

3
Suggest the properties that a polymer should have if it is to be used for:

(a)
a rope

(b)
the outside covering of an electrical lead

(c)
an oven-proof dish.

4
Biopol® is biodegradable polymer.

(a)
What is the meaning of the word ‘biodegradable’?

(b)
What problems are caused by non-biodegradable plastics?

(c)
What problem is associated with burning polymer waste?

5
Nylon and Gore-Tex® are both used for clothing. Which one of the following properties applies to Gore-Tex® only?

it is tough       it keeps out water       it is breathable       it is lightweight

6
State one advantage of waterproof clothing.

7
The plastic Kevlar® has the following properties:

· lightweight

· strong

· not transparent

· melting point above 400°C.

Explain why Kevlar® is used to make bullet-proof vests.

8
Polymers can be disposed of in several ways. What are the advantages and disadvantages of disposing of polymers by

(a)
burning

(b)
recycling?

Designer polymers
1
The diagram below shows the structure of two polymers, A and B.

(a)
Explain why polymer A can be stretched easily.
(b)
Explain why polymer B is rigid.

2
Polycarbonates are polymers that have a high impact strength, poor electrical conductivity and are lightweight.

(a)
Suggest why they are used to make safety spectacles.

(b)
What other property must polycarbonates have in order to be used to make safety spectacles?
3
Gore-Tex® type materials are made from nylon laminated with a PTFE/polyurethane membrane. Which one of the following is a reason why PTFE/polyurethane laminate is not used on its own?
(A)
It is too rigid.
(B)
It is too expensive.

(C)
It is too fragile.
(D)
It is a poor conductor of heat.

4
Suggest the properties that a polymer should have if it to be used for:

(a)
a police shield
(b)
the sole of a shoe
(c)
a saucepan handle.

5
Read this extract about
 biodegradable polymers.

There are several types of biodegradable polymers. Some are broken down in the presence of water and some are broken down in the presence of light, but most require the presence of microbes and damp conditions to break them down completely in the soil. It takes about 9 months for the biodegradable polymer to break down and at least 15 months for the smaller pieces to disappear completely.

A biodegradable polymer is more expensive to manufacture than the corresponding non-biodegradable polymer. But they are useful in agriculture to protect plants from bad weather conditions and make transplanting unnecessary.

Explain the advantages and disadvantages of a biodegradable polymer over a non-biodegradable polymer for both agriculture and for shopping bags.

Using carbon fuels
1
Write out and complete the following sentences using the words in the list below.

combustion       dioxide       oxygen       plentiful       water

Fuels need      A      to burn. This process is called      B     . Complete combustion needs a      C      supply of air and gives off carbon      D      and      E      as products.
2
Butane is a hydrocarbon. Write a word equation for the complete combustion of butane.
3
When does incomplete combustion take place?

4
Match up the phrases on the left with one of the two phrases on the right then write out the complete sentences.
More soot is made …
Less energy is released …
… in a blue Bunsen flame than in a yellow Bunsen flame.

More oxygen is used …
… in incomplete combustion than complete combustion.

More heat is released …
5
Air was drawn through the apparatus shown below.
(a)
What was the fuel in this experiment?

(b)
The cobalt chloride paper, which was blue at the beginning of the experiment, turned pink. What does this show?

6
Write out and complete the following sentences using four words from the list below.

brown       complete       dioxide       incomplete       monoxide       oxygen       poisonous 

If a gas boiler is not serviced, then      A      combustion may occur if there is not enough      B      to burn the fuel completely and      C      carbon      D      is released.

Using carbon fuels
1
Plastics are occasionally used as fuels to generate electricity. Suggest two points against using plastics as fuels.

2
The table gives some information about different fuels.

	
	Coal
	Gas
	Heating oil
	Wood

	cost in pence per kg
	28
	38
	40
	5

	energy value kJ per g
	34
	52
	46
	21

	pollution
	extremely
	slightly
	slightly
	slightly


(a)
Suggest two other factors that you should take into consideration when deciding which fuel to use.

(b)
Which two fuels in the table are easiest to use?
(c)
Suggest one advantage of using coal as a fuel.

(d)
Which one of the fuels in the table gives best value for money?
3
Give two reasons why the amount of fossil fuel being burnt in the world is increasing.

4
Propane has the formula C3H8. Construct a balanced symbol equation for the burning of propane in excess oxygen.

5
Write a word equation to show the complete combustion of butane.

6
Give two advantages of using a blue Bunsen flame to heat a test tube.
7
Copy out and then balance the equation for the incomplete combustion of methane.

CH4        +        O2        →        CO        +        H2O
8
A householder calls out a gas engineer to check her gas fire. The gas being burnt in the fire is methane. When the gas fire is on, it usually burns with a blue flame. The gas engineer notices that the fire is now burning with a yellowish flame.
By referring to the flame colours and your knowledge of the products of combustion, explain why the boiler should be serviced. Include relevant equations in your answer.

Energy
1
The table shows the temperature changes occurring when equal volumes of different solutions are mixed.

	Reaction
	Temperature at start of reaction in °C
	Temperature at end of reaction in °C

	A
	20
	12

	B
	25
	27

	C
	20
	36

	D
	24
	38

	E
	20
	8


(a)
Which reaction showed the greatest temperature change?

(b)
Which reactions are endothermic?

(c)
Which reaction has absorbed the least energy?

2
The diagram shows the apparatus used to compare 
the energy released when the fuel, octane, is burnt.

(a)
State the names of the pieces of apparatus or substances labelled A, B, C and D.

(b)
Suggest two things that have to be kept the same if you want to compare the energy released by a different fuel.

(c)
Is burning octane exothermic or endothermic? Give a reason for your answer.

(d)
Unscramble the letters to get a unit of energy and a name given to a reaction which absorbs heat: i.e. joe lectured him on
3
The table below shows the results of using the apparatus in question 2 to compare the energy transferred when different fuels are burnt. Which fuel released most energy per gram?

	Fuel
	Grams of fuel burnt
	Temperature change in °C

	A
	1
	+19

	B
	2
	+36

	C
	1
	+10

	D
	2
	+18


Energy
1
Draw a diagram to show the apparatus you would use to measure the energy released when butane gas from a camping gas cylinder is burnt. Label your diagram.

2
The table shows the temperature changes that occur when equal masses of solids Q and R are mixed with equal volumes of liquids X and Y.

	Experiment
	Solid
	Solution
	Temperature at start of the reaction in °C
	Temperature at end of the reaction in °C

	1
	Q
	X
	20
	16

	2
	Q
	Y
	22
	16

	3
	R
	X
	22
	22

	4
	R
	Y
	15
	25


(a)
Which reaction absorbs most heat form the surroundings?

(b)
There was no reaction in one of the experiments. Which experiment was this?

(c)
What type of reaction absorbs heat from the surroundings?

3
The alkane, octane, is a liquid. On complete combustion, it burns to form carbon dioxide and water. Describe the energy change that takes place during this reaction and explain this change in detail, in terms of bond making and bond breaking.
4
The energy transferred in a reaction can be calculated using the equation:

energy = mass of water × 4.2 × temperature change
(a)
What are the units of each of the quantities mentioned in the equation?

(b)
In a simple experiment to measure the energy transferred, 200 g of water were put in a tin can and heated by burning 1.5 g of an alkane beneath the tin can. The temperature of the water rose from 25°C to 50°C. Calculate:

(i)
the energy transferred to the water

(ii)
the energy transferred per gram of alkane burnt.

(c)
In this experiment, not all the energy is transferred to the water. Suggest two reasons why not all the energy is transferred.

C1a Cooking
Foundation
1
A; it has risen more
[2]

2
A chemical; B protein; C shape; D texture; E irreversible
[4]

3
(a)
carbon dioxide
[1]

(b)
to make the bread rise
[1]

4
any three of baking or oven/grilling/frying/ microwave/steaming/boiling
[3]

5
sodium carbonate; water
[2]

6
potato
[1]

7
A microbes; B digest; C taste
[3]

8
softer; better taste, etc.
[3]

Higher

1
A bacteria/fungi/microbes
[3]

2
new substances are formed; the process is irreversible
[2]

3
When a protein … the shape of the … ; Cooking is a … a new substance … ; When cake mix … carbon dioxide … ; When food is … kills microbes … ; When potatoes are … the cell walls… 
[5]

4
NaHCO3 → Na2CO3 + CO2 + H2O

1 for formulae, 1 for balance
[2]

5
B; they are slightly more separated
[2]

6
Heating; causes texture to change; because shape of protein molecules changes. This process is irreversible; and is called denaturation.
[6]

7
Any 10 of: the cake rises when it is baked; its texture changes/becomes lighter; appearance of (cake) mixture changes; heating; causes baking powder to decompose; baking powder is sodium hydrogen carbonate; carbon dioxide given off; which is a gas; which makes the cake rise; sodium carbonate and water also formed; gas bubbles rise through the dough; and expand it; correct equation
[10]


C1b Food additives
Foundation

1
antioxidant; emulsifier
[2]

2
(a)
carbohydrate>sodium>protein> fibre>fat>antioxidant
[1]

(b)
6 times
[1]

(c)
antioxidant
[1]

3
A water; B oil; C separate 
[3]

4
A can that … active packaging; Mayonnaise … emulsifier; A substance added … antioxidant; The oil- or fat-loving part … hydrophobic.
[4]

5
After shaking oil and water, two layers formed; so they don’t mix; after adding egg yolk the mixture does not separate; egg yolk/emulsifiers help oil and water mix; because emulsifiers have fat-loving and water-loving part.
[5]

Higher

1
(a)
antioxidant/sodium ascorbate
[1]

(b)
to give it (white) colour
[1]

(c)
guar gum; antioxidant; preservative (or specific names)
[3]

(d)
as a thickener
[1]

2
Any oxygen in the space in package moves through porous membrane and reacts with/is removed by the iron; so prevents spoilage/oxidation of the pizza crust.
[2]

3
(a)
hydrophilic
[1]

(b)
A; the hydrophilic end of the molecule is bonded with it
[2]

4
(a); (c)
[2]

5
Active packaging involves special materials/chemicals added to packaging; controls/reacts with chemicals inside the package; improves quality/safety of food; removes water/oxygen; reduces bacterial growth
[5]

C1c Smells
Foundation
1
Any two of: evaporates quickly/non-toxic; doesn’t react with water; doesn’t irritate the skin; insoluble in water
[2]

2
(a)
hexane
[1]

(b)
soluble
[1]

(c)
not soluble; substances that are soluble in non-aqueous solvents are not usually soluble in water
[2]

3
lavender oil; rose oil (–1 each additional incorrect answer)
[2]

4
If chemicals are made … synthetic; A substance dissolved … solute; A common solvent … ester; A solvent for … water.
[4]

5
… evaporate … perfume particles … ; … insoluble in water … can’t be washed … ; unreactive with … can’t react with …;  … non-irritant … doesn’t harm … 
[4]

7
solvent B
[1]

8
To make sure that they have no (long-term) harmful effects/they are not irritants; can use higher doses on animals than on humans/does not harm people; cruel to animals/different chemicals may react differently on different species, etc.
[3]

Higher

1
Particles have weak attraction in perfume; molecules with lots of energy break free/evaporate; molecules move freely/diffuse throughout room
[3]

2
(a)
butanoic acid; methanol
[2]

(b)
heat; (sulfuric) acid
[2]

3
(a)
so it doesn’t poison you
[1]

(b)
so it doesn’t react with sweat
[1]

(c)
so it can’t wash off easily
[1]

4
advantage: so humans aren’t affected by irritants/harmful side effects; disadvantage: animals could suffer discomfort/pain/effect on different species may not be the same
[2]

5
Solvent B
[1]

6
A attraction/force; B stronger/greater; C molecules
[3]

7
A solution … is a mixture of; An alcohol … is one of the reactants; Sodium chloride … is a solid which.
[3]

8
Try to synthesise it in the lab; so that it is cheaper to produce; find a suitable solvent to dilute it with; test (on animals) to ensure that the product and the solvent is not harmful; ensure that it has the properties required by perfumes (3 e.g. easily evaporates; does not react with water; insoluble in water).
[7]


C1d Making crude oil useful
Foundation
1
crude oil; natural gas
[2]

2
Cracking … makes alkene molecules; A fraction … contains several substances; Fractional distillation … is used to separate crude oil; Bitumen … is a fraction found; Crude oil … is a mixture of hydrocarbons
[5]

3
A large; B small
[2]

4
A heat; B cotton wool soaked in liquid paraffin; C aluminium oxide/broken pottery; D delivery tube
[4]

5
D, C, A, E, B
[1]

6
Any 4 from: oil may leak from wells; burning of waste gases from the wells causes atmospheric pollution; oil slicks from tankers discharging oil/accidents; causes damage to life in sea; unsightly beaches; sea birds die 
[4]

Higher

1
A temperature; B bottom; C lower; D top
[4]

2
A intermolecular; B broken; C higher; D stronger; E smaller
[5]

3
economic embargos/war/strikes, etc.
[2]

4
(a)
petrol; diesel
[2]

(b)
more petrol for cars; more chemicals for making plastics, etc.
[2]

(c)
Breaking down of large to small hydrocarbons; high temperature; catalyst
[3]

6
Crude oil found in Earth’s crust; has to be pumped to surface; transported to oil refinery; by pipeline or ships; refined by fractional distillation; correct fraction taken for manufacture of poly(ethene); either this fraction transported to factory making poly(ethene) or poly(ethene) factory associated with oil refinery; fraction cracked; details of cracking; to form alkenes; alkenes polymerised; to form poly(ethene)
[10]

C1e Making polymers
Foundation

1
A monomer; B react; C polymer
[1]
2
A polymer … is a very large … ; A monomer … is the starting … ; An alkane … only single bonds … ; An alkene … one or more double … 
[2]

3
A high temperature and a catalyst
[1]
4
vinyl chloride
[1]

5
(a)
A and C; contain only carbon and hydrogen
[1]

(b)
A - Ethene
[1]
6
(a)
poly(propene)
[1]
(b)
poly(styrene)
[1]

7
alkane; hydrocarbon; covalent; only single bonds
[4]

Higher
1
C6H12; C20H42; only have hydrogen and carbon in their molecules
[3]

2
single bonds; chain of at least 3 units continuation bonds at end; F and H on each carbon
[3]

3
(–1 mark for each error)
[2]


4
A unsaturated; B saturated 
[2]

5
A covalent bond … formed by sharing …; An unsaturated … contains at least one …; A hydrocarbon … is a compound formed …; An addition … is formed when alkenes …
[4]

6
16 from: hydrocarbon; bonds are covalent; has single C-H bonds; one single C-C bond; one C-C double bond; it is unsaturated because it contains a C=C bond; it is an alkene; red-brown bromine water; is decolourised when added; this proves that it is unsaturated; it is a monomer; can be polymerised; by addition polymerisation; polymerisation required high pressure and catalyst; the polymer is saturated; structure of polymer shown (like Q3 with H in place of Cl)
[16]


C1f Designer polymers
Foundation

1
landfill; burning; recycling
[3]

2
polyester – clothing; poly(ethene) – plastic bags; polystyrene – packaging
[3]

3
(a)
strong/flexible
[1]

(b)
electrical insulator
[1]

(c)
heat resistant/very high melting point
[1]

4
(a)
breaks down naturally in the environment/soil
[1]

(b)
litter; difficult to dispose of
[2]

(c)
toxic fumes
[1]

5
it is breathable
[1]

6
It keeps you dry.
[1]

7
lightweight and strong
[1]

8
(a)
(2 from) Burning makes toxic gases; wastes a valuable resource; energy from burning plastics can be used for heating
[2]
(b)
(2 from) recycling saves valuable resources; difficult to sort out different polymers; waste energy transporting polymers to recycling centre (since they are bulky and lightweight)
[2]

Higher
1
(a)
The chains can slide over each other.
[1]

(b)
The cross links prevent the chains sliding.
[1]

2
(a)
They don’t crack easily when hit (and are lightweight).
[1]

(b)
transparent
[1]

3
C
[1]

4
(a)
tough yet lightweight
[1]

(b)
non-slip/durable/water resistant
[1]

(c)
doesn’t conduct heat/doesn’t melt at high temperatures
[1]

5
7 from: (for agriculture) rot in soil before next year; begin to rot in light (if water present); increase crop yield/growth, etc; more expensive; don’t rot if water is scarce  (bags); don’t break down unless buried in soil; cheaper; will not rot if just left lying around in light
[7]
C1g Using carbon fuels
Foundation

1
A oxygen; B combustion; C plentiful; D dioxide; E water 
[5]

2
butane + oxygen → carbon dioxide + water; one mark for left, 1mark for right
[2]

3
shortage/lack of oxygen
[1]

4
More soot is made…in incomplete…; 
Less energy is released…in incomplete…; 
More oxygen is used…in a blue…; 
More heat is released…in a blue…
[4]

5
(a)
(natural) gas/methane
[1]

(b)
water released when fuel burns
[1]

6
A incomplete; B oxygen; C poisonous; D monoxide
[4]

Higher

1
two of: bulky/not readily available in enough quantities for regular supply/difficulty in sorting out/poisonous fumes produced/expensive to remove fumes 
[2]

2
(a)
availability/storage/toxicity/ease of use (any two) 
[2]

(b)
gas; heating oil
[2]

(c)
(relatively) cheap
[1]

(d)
wood
[1]

3
greater industrialisation of developing countries/increase in population/increase in number of cars, etc. (any two)
[2]

4
C3H8 + 5O2→ 3CO2 + 4H2O
(1 for formulae, 1 for balance)
[2]

5
butane + oxygen → carbon dioxide + water
(1 mark for left, 1 mark for right)
[2]

6
less soot made/more heat released/poisonous carbon monoxide not produced (any two)
[2]

7
CH4 + 2O2 → 2CO + 2H2O
[1]

8
Blue flame involves complete combustion; to carbon dioxide and water; equation for complete combustion of methane; yellow flame involves incomplete combustion; to form carbon monoxide; equation for incomplete combustion of methane; which is poisonous; servicing allows more oxygen to get to the flame/allows more efficient combustion
[8]

C1h Energy
Foundation

1
(a)
C
[1]

(b)
A and E
[1]

(c)
A
[1]

2
(a)
A spirit burner; B calorimeter; C water; D thermometer
[4]

(b)
same height of flame/same distance of flame tip from calorimeter/same calorimeter/allow: same starting temperature or amount of water but not both (any two)
[2]

(c)
exothermic; gives out heat
[2]

(d)
endothermic; joule
[2]

3
A
[1]

Higher

1
gas cylinder under calorimeter; water in calorimeter and thermometer (2 marks for 4 labels, 1 mark for 2 labels)
[4]

2
(a)
2 (Q and Y)
[1]

(b)
3 (R and X)
[1]

(c)
endothermic
[1]

3
The reaction is exothermic; because heat is released to the surroundings in burning; bond making is exothermic; bond breaking is endothermic; more energy is released; on forming new bonds in carbon dioxide and water; than is absorbed; on breaking bonds in octane (if bond breaking and bond forming wrong way round last 4 marks not obtained) 
[8] 

4
(a)
energy in joules; mass in g; temperature in °C
[3]

(b)
(i)
21000 J (1 for value, 1 for unit)
[2]

(ii)
14000 J/g (1 for value, 1 for unit)
[2]

(c)
heat lost to calorimeter or thermometer/heat lost to air from hot water or calorimeter/not all the heat from flame goes to heat up the calorimeter (any two)
[2]

Cooking
1
True or false? Put T or F in the boxes.
[F]
	High temperatures kill microbes in food.
	

	
	

	There is no chemical change when food is cooked.
	

	
	

	Eggs and meat are good sources of carbohydrate.
	

	
	

	When food is cooked, it changes in texture.
	


2
Solve the clues across. What component of food reads down the shaded column?
 
 
[F]
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	2
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	4
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	5
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	6
	
	
	
	
	
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


1
The substance which changes shape when egg is cooked.

2
One way of cooking food.

3
 
 dioxide is released when baking powder is heated.

4
The  
 and taste of a potato change when it is heated.

5
Food high in protein.

6
The chemical change taking place when food is cooked is  
 .

7
 
 powder is used to make cakes rise.

3
Link these sentences by putting A, B, C or D in the boxes on the right.
[F/H]
	Potatoes are a good source of …
	A … sodium hydrogencarbonate.
	

	
	
	

	Eggs are a good source of …
	B … carbon dioxide is given off.
	

	
	
	

	When baking powder is heated …
	C … protein.
	

	
	
	

	Baking powder is …
	D … carbohydrate.
	


4
Fill in the gaps using words from the list:
[H]
denatures      dissolves      starch      protein

When egg is cooked, the shape of the  
 molecules change. We say that the protein  
 . When potatoes are cooked, the cell walls are broken down releasing  
 .
5
Complete the symbol equation for the decomposition of sodium hydrogencarbonate.
[H]

	
	NaHCO3    →    Na
	
	CO3   +  H2O   +   CO
	

	
	
	
	
	


Food additives
1
Solve the clues across. The shaded column is a sort of packaging that helps keep food fresh?  
 
[F]
	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	2
	
	
	
	
	
	
	
	
	
	
	

	
	3
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	4
	
	
	
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	6
	
	
	
	
	
	
	
	
	
	
	


1
A liquid which does not mix with oil.

2
Chlorophyll and sunset yellow are examples of food  
.

3
One of the three main classes of food. It is insoluble in water.

4
A liquid used to make mayonnaise and salad dressings.

5
 
 enhancers are often added to food to make it more tasty.

6
They help oil and water to mix.

2
Link these sentences by putting A, B, C or D in the boxes on the right.
[F/H]

	Emulsifiers …
	[A] … make food look attractive.
	

	
	
	

	Antioxidants separating out …
	[B] … stop different parts of food.
	

	
	
	

	Flavour enhancers …
	[C] … prevent food reacting with the air.
	

	
	
	

	Food colourings …
	[D] … make foods tasty.
	


3
True or false? Put T or F in the boxes.
[F/H]

	Oil and water do not mix.
	

	
	

	Emulsifiers help oil and water separate.
	

	
	

	Meat contains emulsifiers.
	

	
	

	Food additives are given D numbers.
	


4
Fill in the gaps using words from the list:
[H]

hydrophobic      hydrophilic      molecule      oil      water
An emulsifier works because one end of its  
 is water loving.

This is the  
 end. The other end is fat loving. This is the
  
 end. The hydrophobic end bonds to  

molecules and the hydrophilic end bonds to  
 molecules.
Smells
1
Are these statements about the properties of perfumes true or false? Put T or F in the boxes. 
[F]

	Perfumes need to be soluble in water, so they dissolve easily.
	

	
	

	They evaporate with difficulty so that they last a long time.
	

	
	

	They are non-toxic.
	

	
	

	They do not react with water.
	


2
Link these sentences by putting A, B, C or D in the boxes on the right.
[F]

	A mixture of salt dissolved in water is …
	[A] … a solute.
	

	
	
	

	A good solvent for removing nail varnish is …
	[B] … insoluble.
	

	
	
	

	Salt does not dissolve in oil so it is …
	[C] … an ester.
	

	
	
	

	A substance which dissolves in a solvent is …
	[D] … a solution.
	


3
Complete the following sentences using words from the list.
[F/H]

acid     alcohol     natural     perfumes     synthetic     water

Esters are used in  
 and flavourings. An ester is made by reacting an
organic  
 with an  
.  
 is the other
product of this reaction. Some esters are made in the laboratory. These are called
 
 esters. Those extracted from plants and animals are
 
 esters. 

4
Complete the following sentences using words from the list. 
[H]

attractive     dissolve     energy     evaporate     molecules     stronger     weaker

Perfumes  
 easily because particles with a lot of  

can escape the  
 forces of the other molecules in the liquid. Water will
not  
 nail varnish colour because the attraction between the water
molecules is  
 than the attraction between the water and the particles of
the nail varnish. Esters will dissolve nail varnish because the attraction between ester
molecules is  
 than the attraction between the ester  

and the nail varnish particles.

5
Complete the equation for the formation of an ester including the conditions above the arrow.
[H]


 
 +  
 
organic acid +  
 → ester +  
 

Making crude oil useful
1
Solve the clues across. What fraction from oil refining reads down the shaded column? 
 
 
[F]

	
	
	1
	
	
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	3
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	5
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	6
	
	
	
	
	
	
	
	
	
	
	
	
	


1
A method used to separated liquids with different boiling points

2
Fractional distillation works because the different fractions have different
 
 points

3
A fraction obtained from crude oil

4
A solid fossil fuel

5
Fossil fuels are examples of non- 
 resources

6
Layers of oil formed on the sea due to spillage from oil tankers

2
True or false? Put T or F in the boxes.
[F/H]

	Fuel oil comes off the fractional distillation column lower down than petrol.
	

	
	

	Cracking converts small hydrocarbon molecules into larger ones.
	

	
	

	The compounds produced by cracking are more useful.
	

	
	

	Cracking makes more petrol.
	


3
Link these phrases by putting A, B, C or D in the boxes on the right.
[H]

	The boiling points of small hydrocarbon molecules are …
	[A]
	… stronger than between hydrocarbon molecules.
	

	
	
	
	

	During boiling the forces which are broken are …
	[B]
	… covalent.
	

	
	
	
	

	The intermolecular forces between large hydrocarbon molecules are…
	[C]
	… lower than those of large hydrocarbon molecules.
	

	
	
	
	

	The bonds within a molecule are called …
	[D]
	… intermolecular.
	


4
Tick the statements that are true.
[H]

	The supply of crude oil is not influenced by politics.
	

	
	

	There are no environmental problems posed by the transport of crude oil.
	

	
	

	Crude oil is a finite, non-renewable resource.
	

	
	

	Cracking hydrocarbons helps match the supply of petrol to the demand.
	


Making polymers
1
Unscramble the letters to find the names of some hydrocarbons.
[F]

EAT HEN
 

THE NAME
 

PEN ROPE
 

POP NEAR
 

2
Complete this sentence: All hydrocarbons contain the elements  
 
and  
 only.
[F]

3
Look at the four structures A, B, C and D below, then answer the questions by putting the correct letter in the box. Each letter can be used once, more than once or not at all.
[F/H]

	Which structure is methane?
	

	
	

	Which structure is made by adding monomers together?
	

	
	

	Which structure has the formula C2H4?
	

	
	

	Which structure is an alkene?
	


4
Are these statements true or false? Put T or F in the boxes.
[H]

	Bromine water turns red-brown to colourless when added to an alkane.
	

	
	

	Bromine water is decolourised when added to butene.
	

	
	

	Propene is an unsaturated compound.
	

	
	

	Saturated compounds contain one or more double bonds.
	


5
Look at the four structures A, B, C and D below, then answer the questions by putting the correct letter in the box.
[H]


	Which structure is the monomer used to form D?
	

	
	

	Which structure is unsaturated and contains two carbon atoms?
	


Designer polymers
1
Solve the clues across. The shaded column shows that a polymer must be  

in order to be used for a rope.
[F]

	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	3
	
	
	
	
	
	
	
	
	
	
	

	
	
	4
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	5
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	6
	
	
	
	
	
	
	
	
	
	
	


1
A polymer used in packaging and for vending cups.
2
The common name for a polymer.
3
Making more polymer from polymer waste is an example of this.
4
Polymers that can be broken down in the soil are said to be  
.
5
A polymer used in clothing.
6
A breathable fabric.
2
True or false? Put T or F in the boxes.
[F]

	Nylon is tough and lightweight but doesn’t keep water out.
	

	
	

	Gore-Tex® is tough and lightweight but doesn’t keep ultraviolet light out.
	

	
	

	Polyesters can be used for clothing.
	


3
Link the uses of plastics on the left with their properties by putting A, B or C in the boxes.
[F/H]

	A plastic used for a shopping bag …
	[A] … high melting point.
	

	
	
	

	A plastic used for clothing …
	[B] … strong and flexible.
	

	
	
	

	A plastic used for a saucepan handle …
	[C] … can be spun into fibres.
	


4
Complete the following by choosing words from the list.
[H]

droplets     fragile     nylon     polyurethane     water vapour

Gore-Tex® contains  
 laminated with a PTFE/ 

membrane. The holes in the PTFE are just big enough for  
 to pass
out but not big enough for water  
 to get through. The layer of PFE
is too  
 on its own so it is combined with nylon.

5
Are these statements about covalently cross-linked polymers true or false? Put T or F in the boxes.
[H]

	They have low melting points.
	

	
	

	They are rigid.
	

	
	

	The forces between the polymer chains are weak
	


Using carbon fuels
1
Solve the clues across. The shaded column gives the name of an oxide of carbon. 
 

[F]

	
	
	
	
	1
	
	
	
	
	
	
	

	
	
	
	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	4
	
	
	
	
	
	
	
	

	
	
	
	5
	
	
	
	
	
	
	
	

	
	
	6
	
	
	
	
	
	
	
	
	

	
	7
	
	
	
	
	
	
	
	
	
	

	
	8
	
	
	
	
	
	
	
	
	
	


1
There is  
heat released in a blue flame than in a yellow flame

2
One of the factors in choosing a suitable fuel

3
An alkane with four carbon atoms

4
A black solid formed on incomplete combustion

5
This gas is needed for combustion

6
A nasty effect of carbon monoxide

7
Environmental effect of burning fuels such as coal and oil

8
A product of the combustion of hydrocarbon fuels

2
Complete the following by choosing five words from the list. 
[F]

blue    combustion    complete    decomposition    electricity    energy    incomplete    yellow
A fuel is a substance that reacts with oxygen to release  
. This
process is called  
. A  
 Bunsen flame releases

more energy than a  
 one because it involves  

combustion.
3
Complete the word equation for the complete combustion of butane.
[F/H]

butane +  
 →  
 + water
4
Balance the following equations for the combustion of hydrocarbons.
[H]

	CH4  +
	
	O2 → CO2 +
	
	H2O


	
	C2H6  + 
	
	O2 →
	
	CO2 +
	
	H2O


	
	CH4  + 
	
	O2 →
	
	CO +
	
	H2O


5
Tick the boxes which explain why the amount of fossil fuels being burnt is increasing.
[H]

	More efficient technology is being used in the power industry.
	

	
	

	More woodlands are being cut down.
	

	
	

	The industry of many nations is developing rapidly.
	

	
	

	The number of cars throughout the world is increasing.
	


Energy
1
Solve the clues across. What is the word in the shaded column?  

[F]

	
	
	
	
	
	1
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	2
	
	
	
	
	
	
	
	
	
	
	

	
	3
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	5
	
	
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


1
A reaction which gives out heat

2
If the temperature goes down during a reaction the reaction is  
.
3
Unit of energy

4
You can recognise an exothermic change by measuring the  
 change

5
Fuels can be solid, liquid or  
 .
6
 
 is given out or taken in during a chemical reaction.

2
Put the following phrases about measuring the energy transferred in a combustion reaction in the correct sequence. Write the correct numbered sequence in the boxes.
[F/H]

	Put the spirit burner under a copper calorimeter with water.
	

	
	

	Reweigh the spirit burner.
	

	
	

	Weigh a spirit burner with fuel in it.
	

	
	

	Light the spirit burner.
	

	
	

	Measure the temperature of the cold water in the calorimeter.
	

	
	

	Measure a 20°C rise in the temperature of the water.
	


3
In an experiment to measure the energy transferred when a fuel burns, 0.2 g of fuel raised the temperature of 50 cm3 of water by 20°C.
[H]

	Calculate the energy released by the fuel.
	
	J

	
	
	

	Calculate the energy released per gram of fuel burnt.
	
	J/g


4
True or false? Put T or F in the boxes.
[H]

	Bond breaking is exothermic.
	

	
	

	When new bonds are formed, heat is given out.
	

	
	

	When fuels are burnt, less energy is needed to break bonds than is released on forming new bonds.
	

	
	

	If more energy is given out on bond making than is required for bond breaking, the reaction is endothermic.
	

	
	


Cooking
1
True or false? Put T or F in the boxes.
[F]
	High temperatures kill microbes in food.
	T

	
	

	There is no chemical change when food is cooked.
	F

	
	

	Eggs and meat are good sources of carbohydrate.
	F

	
	

	When food is cooked, it changes in texture.
	T


2
Solve the clues across. What component of food reads down the shaded column?
protein
 
[F]
	
	
	
	
	1
	P
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	2
	F
	R
	Y
	I
	N
	G
	
	
	
	
	
	
	

	3
	C
	A
	R
	B
	O
	N
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	4
	T
	E
	X
	T
	U
	R
	E
	
	
	
	
	

	
	
	
	5
	M
	E
	A
	T
	
	
	
	
	
	
	
	
	

	
	
	
	
	6
	I
	R
	R
	E
	V
	E
	R
	S
	I
	B
	L
	E

	7
	B
	A
	K
	I
	N
	G
	
	
	
	
	
	
	
	
	
	


1
The substance which changes shape when egg is cooked.

2
One way of cooking food.

3
 carbon
 dioxide is released when baking powder is heated.

4
The  texture
 and taste of a potato change when it is heated.

5
Food high in protein.

6
The chemical change taking place when food is cooked is  irreversible
 .

7
baking
 powder is used to make cakes rise.

3
Link these sentences by putting A, B, C or D in the boxes on the right.
[F/H]
	Potatoes are a good source of …
	A … sodium hydrogencarbonate.
	D

	
	
	

	Eggs are a good source of …
	B … carbon dioxide is given off.
	C

	
	
	

	When baking powder is heated …
	C … protein.
	B

	
	
	

	Baking powder is …
	D … carbohydrate.
	A


4
Fill in the gaps using words from the list:
[H]
denatures      dissolves      starch      protein

When egg is cooked, the shape of the  protein
 molecules change. We say that the protein  denatures
 . When potatoes are cooked, the cell walls break down releasing  starch
 .
5
Complete the symbol equation for the decomposition of sodium hydrogencarbonate.
[H]

	2
	NaHCO3    →    Na
	
	CO3   +  H2O   +   CO
	

	
	
	2
	
	2


Food additives
1
Solve the clues across. The shaded column is a sort of packaging that helps keep food fresh?  active
 
[F]
	
	
	1
	W
	A
	T
	E
	R
	
	
	
	
	
	
	

	
	
	
	2
	C
	O
	L
	O
	U
	R
	S
	
	
	
	

	
	3
	F
	A
	T
	
	
	
	
	
	
	
	
	
	

	
	
	4
	O
	I
	L
	
	
	
	
	
	
	
	
	

	5
	F
	L
	A
	V
	O
	U
	R
	
	
	
	
	
	
	

	
	
	
	6
	E
	M
	U
	L
	S
	I
	F
	I
	E
	R
	S


1
A liquid which does not mix with oil.

2
Chlorophyll and sunset yellow are examples of food  colours
.

3
One of the three main classes of food. It is insoluble in water.

4
A liquid used to make mayonnaise and salad dressings.

5
 Flavour
 enhancers are often added to food to make it more tasty.

6
They help oil and water to mix.

2
Link these sentences by putting A, B, C or D in the boxes on the right.
[F/H]

	Emulsifiers …
	[A] … make food look attractive.
	B

	
	
	

	Antioxidants separating out …
	[B] … stop different parts of food.
	C

	
	
	

	Flavour enhancers …
	[C] … prevent food reacting with the air.
	D

	
	
	

	Food colourings …
	[D] … make foods tasty.
	A


3
True or false? Put T or F in the boxes.
[F/H]

	Oil and water do not mix.
	T

	
	

	Emulsifiers help oil and water separate.
	F

	
	

	Meat contains emulsifiers.
	F

	
	

	Food additives are given D numbers.
	F


4
Fill in the gaps using words from the list:
[H]

hydrophobic      hydrophilic      molecule      oil      water
An emulsifier works because one end of its  molecule
 is water loving.

This is the  hydrophilic
 end. The other end is fat loving. This is the
 hydrophobic
 end. The hydrophobic end bonds to  oil

molecules and the hydrophilic end bonds to  water
 molecules.
Smells
1
Are these statements about the properties of perfumes true or false? Put T or F in the boxes. 
[F]

	Perfumes need to be soluble in water, so they dissolve easily.
	F

	
	

	They evaporate with difficulty so that they last a long time.
	F

	
	

	They are non-toxic.
	T

	
	

	They do not react with water.
	T


2
Link these sentences by putting A, B, C or D in the boxes on the right.
[F]

	A mixture of salt dissolved in water is …
	[A] … a solute.
	D

	
	
	

	A good solvent for removing nail varnish is …
	[B] … insoluble.
	C

	
	
	

	Salt does not dissolve in oil so it is …
	[C] … an ester.
	B

	
	
	

	A substance which dissolves in a solvent is …
	[D] … a solution.
	A


3
Complete the following sentences using words from the list.
[F/H]

acid     alcohol     natural     perfumes     synthetic     water

Esters are used in  perfumes
 and flavourings. An ester is made by reacting an
organic  acid
 with an  alcohol
.  Water
 is the other
product of this reaction. Some esters are made in the laboratory. These are called
 synthetic
 esters. Those extracted from plants and animals are
 natural
 esters. 

4
Complete the following sentences using words from the list. 
[H]

attractive     dissolve     energy     evaporate     molecules     stronger     weaker

Perfumes  evaporate
 easily because particles with a lot of  energy

can escape the  attractive
 forces of the other molecules in the liquid. Water will
not  dissolve
 nail varnish colour because the attraction between the water
molecules is  stronger
 than the attraction between the water and the particles of
the nail varnish. Esters will dissolve nail varnish because the attraction between ester
molecules is  weaker
 than the attraction between the ester  molecules

and the nail varnish particles.

5
Complete the equation for the formation of an ester including the conditions above the arrow.
[H]


 heat
 +  (sulfuric) acid
 
organic acid +  alcohol
 → ester +  water
 

Making crude oil useful
1
Solve the clues across. What fraction from oil refining reads down the shaded column?  diesel
 
[F]

	
	
	1
	D
	I
	S
	T
	I
	L
	L
	A
	T
	I
	O
	N

	2
	B
	O
	I
	L
	I
	N
	G
	
	
	
	
	
	
	

	
	3
	P
	E
	T
	R
	O
	L
	
	
	
	
	
	
	

	4
	G
	A
	S
	
	
	
	
	
	
	
	
	
	
	

	
	5
	R
	E
	N
	E
	W
	A
	B
	L
	E
	
	
	
	

	
	6
	S
	L
	I
	C
	K
	S
	
	
	
	
	
	
	


1
A method used to separated liquids with different boiling points

2
Fractional distillation works because the different fractions have different
 boiling
 points

3
A fraction obtained from crude oil

4
A solid fossil fuel

5
Fossil fuels are examples of non- renewable
 resources

6
Layers of oil formed on the sea due to spillage from oil tankers

2
True or false? Put T or F in the boxes.
[F/H]

	Fuel oil comes off the fractional distillation column lower down than petrol.
	T

	
	

	Cracking converts small hydrocarbon molecules into larger ones.
	F

	
	

	The compounds produced by cracking are more useful.
	T

	
	

	Cracking makes more petrol.
	T


3
Link these phrases by putting A, B, C or D in the boxes on the right.
[H]

	The boiling points of small hydrocarbon molecules are …
	[A]
	… stronger than between hydrocarbon molecules.
	C

	
	
	
	

	During boiling the forces which are broken are …
	[B]
	… covalent.
	D

	
	
	
	

	The intermolecular forces between large hydrocarbon molecules are…
	[C]
	… lower than those of large hydrocarbon molecules.
	A

	
	
	
	

	The bonds within a molecule are called …
	[D]
	… intermolecular.
	B


4
Tick the statements that are true.
[H]

	The supply of crude oil is not influenced by politics.
	

	
	

	There are no environmental problems posed by the transport of crude oil.
	

	
	

	Crude oil is a finite, non-renewable resource.
	(

	
	

	Cracking hydrocarbons helps match the supply of petrol to the demand.
	(


Making polymers
1
Unscramble the letters to find the names of some hydrocarbons.
[F]

EAT HEN
 ethane

THE NAME
 methane

PEN ROPE
 propene

POP NEAR
 propane

2
Complete this sentence: All hydrocarbons contain the elements  hydrogen
 
and  carbon
 only.
[F]

3
Look at the four structures A, B, C and D below, then answer the questions by putting the correct letter in the box. Each letter can be used once, more than once or not at all.
[F/H]

	Which structure is methane?
	A

	
	

	Which structure is made by adding monomers together?
	D

	
	

	Which structure has the formula C2H4?
	B

	
	

	Which structure is an alkene?
	B


4
Are these statements true or false? Put T or F in the boxes.
[H]

	Bromine water turns red-brown to colourless when added to an alkane.
	F

	
	

	Bromine water is decolourised when added to butene.
	T

	
	

	Propene is an unsaturated compound.
	T

	
	

	Saturated compounds contain one or more double bonds.
	F


5
Look at the four structures A, B, C and D below, then answer the questions by putting the correct letter in the box.
[H]


	Which structure is the monomer used to form D?
	B

	
	

	Which structure is unsaturated and contains two carbon atoms?
	C


Designer polymers
1
Solve the clues across. The shaded column shows that a polymer must be  strong

in order to be used for a rope.
[F]

	1
	P
	O
	L
	Y
	S
	T
	Y
	R
	E
	N
	E
	
	
	
	

	2
	P
	L
	A
	S
	T
	I
	C
	
	
	
	
	
	
	
	

	
	
	
	
	3
	R
	E
	C
	Y
	C
	L
	I
	N
	G
	
	

	
	
	4
	B
	I
	O
	D
	E
	G
	R
	A
	D
	A
	B
	L
	E

	
	
	
	
	5
	N
	Y
	L
	O
	N
	
	
	
	
	
	

	
	
	
	
	6
	G
	O
	R
	T
	E
	X
	
	
	
	
	


1
A polymer used in packaging and for vending cups.
2
The common name for a polymer.
3
Making more polymer from polymer waste is an example of this.
4
Polymers that can be broken down in the soil are said to be  biodegradable
.
5
A polymer used in clothing.
6
A breathable fabric.
2
True or false? Put T or F in the boxes.
[F]

	Nylon is tough and lightweight but doesn’t keep water out.
	F

	
	

	Gore-Tex® is tough and lightweight but doesn’t keep ultraviolet light out.
	F

	
	

	Polyesters can be used for clothing.
	T


3
Link the uses of plastics on the left with their properties by putting A, B or C in the boxes.
[F/H]

	[A] A plastic used for a shopping bag …
	… high melting point.
	C

	
	
	

	[B] A plastic used for clothing …
	… strong and flexible.
	A

	
	
	

	[C] A plastic used for a saucepan handle ..
	… can be spun into fibres.
	B


4
Complete the following by choosing words from the list.
[H]

droplets     fragile     nylon     polyurethane     water vapour

Gore-Tex® contains  nylon
 laminated with a PTFE/ polyurethane

membrane. The holes in the PTFE are just big enough for  water vapour
 to pass
out but not big enough for water  droplets
 to get through. The layer of PFE
is too  fragile
 on its own so it is combined with nylon.

5
Are these statements about covalently cross-linked polymers true or false? Put T or F in the boxes.
[H]

	They have low melting points.
	F

	
	

	They are rigid.
	T

	
	

	The forces between the polymer chains are weak
	T


Using carbon fuels
1
Solve the clues across. The shaded column gives the name of an oxide of carbon. 
 monoxide

[F]

	
	
	
	
	1
	M
	O
	R
	E
	
	
	

	
	
	
	2
	C
	O
	S
	T
	
	
	
	

	3
	B
	U
	T
	A
	N
	E
	
	
	
	
	

	
	
	
	4
	S
	O
	O
	T
	
	
	
	

	
	
	
	5
	O
	X
	Y
	G
	E
	N
	
	

	
	
	6
	P
	O
	I
	S
	O
	N
	O
	U
	S

	
	7
	A
	C
	I
	D
	R
	A
	I
	N
	
	

	
	8
	W
	A
	T
	E
	R
	
	
	
	
	


1
There is  more
 heat released in a blue flame than in a yellow flame

2
One of the factors in choosing a suitable fuel

3
An alkane with four carbon atoms

4
A black solid formed on incomplete combustion

5
This gas is needed for combustion

6
A nasty effect of carbon monoxide

7
Environmental effect of burning fuels such as coal and oil

8
A product of the combustion of hydrocarbon fuels

2
Complete the following by choosing five words from the list. 
[F]

blue    combustion    complete    decomposition    electricity    energy    incomplete    yellow
A fuel is a substance that reacts with oxygen to release  energy
. This
process is called  combustion
. A  blue
 Bunsen flame releases

more energy than a  yellow
 one because it involves  complete

combustion.
3
Complete the word equation for the complete combustion of butane.
[F/H]

butane +  oxygen
 →  carbon dioxide
 + water
4
Balance the following equations for the combustion of hydrocarbons.
[H]

	CH4  +
	2
	O2 → CO2 +
	2
	H2O


	2
	C2H6  + 
	7
	O2 →
	4
	CO2 +
	6
	H2O


	2
	CH4  + 
	3
	O2 →
	2
	CO +
	2
	H2O


5
Tick the boxes which explain why the amount of fossil fuels being burnt is increasing.
[H]

	More efficient technology is being used in the power industry.
	

	
	

	More woodlands are being cut down.
	

	
	

	The industry of many nations is developing rapidly.
	(

	
	

	The number of cars throughout the world is increasing.
	(


Energy
1
Solve the clues across. What is the word in the shaded column?  energy

[F]

	
	
	
	
	
	1
	E
	X
	O
	T
	H
	E
	R
	M
	I
	C

	
	
	
	
	2
	E
	N
	D
	O
	T
	H
	E
	R
	M
	I
	C

	
	3
	J
	O
	U
	L
	E
	
	
	
	
	
	
	
	
	

	4
	T
	E
	M
	P
	E
	R
	A
	T
	U
	R
	E
	
	
	
	

	
	
	
	
	
	5
	G
	A
	S
	E
	O
	U
	S
	
	
	

	6
	E
	N
	E
	R
	G
	Y
	
	
	
	
	
	
	
	
	


1
A reaction which gives out heat

2
If the temperature goes down during a reaction the reaction is  endothermic
.
3
Unit of energy

4
You can recognise an exothermic change by measuring the  temperature
 change

5
Fuels can be solid, liquid or  gaseous
.
6
 Energy
 is given out or taken in during a chemical reaction.

2
Put the following phrases about measuring the energy transferred in a combustion reaction in the correct sequence. Write the correct numbered sequence in the boxes.
[F/H]

	Put the spirit burner under a copper calorimeter with water.
	2

	
	

	Reweigh the spirit burner.
	6

	
	

	Weigh a spirit burner with fuel in it.
	1

	
	

	Light the spirit burner.
	4

	
	

	Measure the temperature of the cold water in the calorimeter.
	3

	
	

	Measure a 20°C rise in the temperature of the water.
	5


3
In an experiment to measure the energy transferred when a fuel burns, 0.2 g of fuel raised the temperature of 50 cm3 of water by 20°C.
[H]

	Calculate the energy released by the fuel.
	4 200
	J

	
	
	

	Calculate the energy released per gram of fuel burnt.
	21 000
	J/g


4
True or false? Put T or F in the boxes.
[H]

	Bond breaking is exothermic.
	F

	
	

	When new bonds are formed, heat is given out.
	T

	
	

	When fuels are burnt, less energy is needed to break bonds than is released on forming new bonds.
	T

	
	

	If more energy is given out on bond making than is required for bond breaking, the reaction is endothermic.
	F

	
	


Carbon chemistry

Tick column A when you have covered the statement in class. 

Tick column B when you feel you understand the statement 

Tick column C when you are confident you can answer any questions on it. 

In your revision for your end-of-module test, concentrate most time on those statements not ticked. 

Statements in bold can only appear on the Higher tier paper. 

	I can:
	A
	B
	C

	C1a

1
	give six examples of ways in which food can be cooked 
	
	
	

	
	describe five reasons why some foods need to be cooked before they are eaten 
	
	
	

	
	know two examples of food which can be eaten raw and two that should be cooked
	
	
	

	C1a

2
	recognise three characteristics of a chemical change and that cooking food is an example of a chemical change
	
	
	

	
	describe the changes that occur when egg, meat or potato is cooked
	
	
	

	
	recognise some foods which are high in protein and some which are high in carbohydrate
	
	
	

	
	recognise that proteins change shape when cooked 
	
	
	

	
	explain the changes that occur to egg, meat and potatoes when cooked 
	
	
	

	C1a

3
	recognise that baking powder contains sodium hydrogencarbonate and gives off carbon dioxide when heated 
	
	
	

	
	describe a chemical test for carbon dioxide
	
	
	

	
	write a balanced symbol equation for the decomposition of sodium hydrogencarbonate 
	
	
	

	C1b

1
	recognise four main types of food additive and explain why each is added to food
	
	
	

	
	recognise that additives can be harmful to some people
	
	
	

	C1b

2
	describe the function of antioxidants and give two examples of foods which contain them
	
	
	

	
	describe examples of  how active packaging is used to improve the quality/safety of food
	
	
	

	
	explain how and why active packaging is used in food packaging  [
	
	
	

	C1b

3
	recognise foods containing emulsifiers to help water and oil mix
	
	
	

	
	describe emulsifiers as molecules with a water-loving and oil loving part
	
	
	

	
	describe how emulsifiers work 
	
	
	

	C1c

1
	recognise that cosmetics and perfumes can be synthetic or come from natural sources
	
	
	

	
	describe esters as perfumes and that they are made by reacting alcohols with carboxylic acids
	
	
	

	
	describe how to make an ester
	
	
	

	C1c

2
	describe the five properties that a substance needs to be a perfume
	
	
	

	
	explain why some cosmetics need to be tested on animals and arguments for and against this
	
	
	

	
	explain the volatility of perfumes in terms of the kinetic theory 
	
	
	

	C1c

3
	understand the terms solvent, solute and solution and know that esters can be used as solvents
	
	
	

	
	explain why water will not dissolve nail varnish colours
	
	
	

	C1d

1
	recognise that crude oil, coal and gas are fossil fuels
	
	
	

	
	explain why fossil fuels are finite resources and not renewable
	
	
	

	
	describe crude oil as a mixture of hydrocarbons 
	
	
	

	C1d

2
	describe the six main points about fractional distillation and the main fractions obtained
	
	
	

	
	recognise that fractional distillation depends on differences in boiling points
	
	
	

	
	explain why crude oil can be separated by fractional distillation 
	
	
	

	C1d

3
	explain where crude oil is found and the environmental problems of extracting it 
	
	
	

	
	explain some political problems associated with the exploitation of crude oil
	
	
	

	C1d

4
	describe cracking as converting large alkanes into smaller alkanes and alkenes
	
	
	

	
	explain how cracking in a refinery helps match supply of certain fractions with demand
	
	
	

	C1e

1
	name an addition polymer from the monomer name and vice versa 
	
	
	

	
	recognise the displayed formula for a polymer
	
	
	

	
	construct the displayed formula for a addition polymer from a monomer and vice versa 
	
	
	

	C1e

2
	state that high pressure and temperature are needed for addition polymerisation
	
	
	

	
	explain that in addition polymerisation unsaturated monomers are changed to saturated polymers
	
	
	

	C1e

3
	describe hydrocarbons as compounds of carbon and hydrogen only
	
	
	

	
	explain why a compound is a hydrocarbon from a molecular or displayed formula 
	
	
	

	
	describe the features of saturated and unsaturated compounds 
	
	
	

	C1f

1
	state that polymers are used for specific purposes and explain why 
	
	
	

	
	relate the properties of plastics to simple models of covalent bonding and forces between molecules 
	
	
	

	C1f

2
	understand about the uses of polymers in packaging and clothing
	
	
	

	
	state the properties of nylon and Gore-Tex® 
	
	
	

	
	describe the construction of Gore-Tex® type materials and why they are breathable 
	
	
	

	C1f

3
	describe many polymers as non-biodegradable and the importance of biodegradable ones 
	
	
	

	
	describe the three ways of disposing of polymers
	
	
	

	
	explain some of the environmental and economic issues related to the use of polymers
	
	
	

	C1g

1
	state seven factors that need to be considered in selecting a fossil fuel for use
	
	
	

	
	understand how to evaluate the uses of different fuels 
	
	
	

	
	explain why the amount of fossil fuels being burnt is increasing 
	
	
	

	C1g

2
	state the products of complete and incomplete combustion of fuels and that energy is released
	
	
	

	
	describe an experiment to demonstrate the products of complete combustion of a fuel 
	
	
	

	
	construct word equations for complete and incomplete combustion
	
	
	

	
	construct balanced symbol equations for the burning of hydrocarbons 
	
	
	

	C1h

1
	state that chemical reactions can produce heat, light, sound and electricity
	
	
	

	
	describe exothermic and endothermic reactions in terms of (i) temperature changes and (ii) energy changes
	
	
	

	
	describe and explain exothermic and endothermic reactions in terms of bond breaking and bond making 
	
	
	

	C1h

2
	state the units of energy and temperature
	
	
	

	
	describe, using a diagram a simple calorimetric method for comparing the energy transferred in a combustion reaction
	
	
	

	
	use data from combustion experiments to compare the energy released when different fuels are burnt
	
	
	

	
	calculate the energy transferred using the formula energy  = mass of water x 4.2 x temperature rise 
	
	
	

	
	calculate the energy output of a fuel in J/g from energy supplied ÷ mass of fuel burnt
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