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Atoms, Molecules and 

Compounds 
 

Q1) What is an atom? 

A1) Building block of everything. 

 

Q2) What is a molecule? 

A2) Atoms that joined up with other atoms 

make molecules. 

 

Q3) What is a compound? 

A3) Molecules that contain different types 

of atoms. 
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Atoms have a positive nucleus and 

negative electrons.  

 

Q4) How does molecules and compounds form? 

A4) Atoms can join together (bonding) to 

make molecules or compounds. 

 

Q5)  What is involved in bonding of atoms to make molecules? 

A5) It is electrons that are involved in 

making bonds. Sometimes an atom loses or 

Nucleus               

+ 

Orbiting electrons 
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gains one or more electrons and this gives 

it charge. (Positive if it loses an electron 

and negative if it gains one). 

 

Q6) What are charged atoms called? 

A6) Ions 

 

Q7) What is ionic bonding? 

A7) If an ion meets another ion with 

opposite charge, they will join together. 

This is called ionic bonding. 

 

Q8) Give an example of ionic bonding. 

A8) Sodium (Na) and fluorine (F) bond 

together ionically, to form sodium fluoride. 
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Sodium loses its outer electron to fluorine 

(becomes +) and this electron enters the 

fluorine outer shell (becomes -). 

 

                                      

                                       

 

 

                                        

                                      

 

 

 

 

F Na  

F Na  

+ 



 

5 

 

Q9) What is covalent bonding? 

A9) When atoms join together by sharing 

electrons. 

 

Q10) Give an example of covalent bonding. 

A10) Carbon (C) and Hydrogen (H) bond 

together this way, to form Methane. Each 

covalent bond provides one extra shared 

electron for each atom. And each atom 

involved has to make enough covalent 

bonds to fill up its outer shell. So carbon 

atoms always want to make a total of 4 

bonds, while hydrogen atoms only want to 

make 1 bond.  
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Q11) What is molecular formula of water and methane? 

A11) Water: H2O        Methane: CH4 

In molecular formula only numbers and 

type of atoms in a molecule is shown. 
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Q12) What is the displayed formula of water and methane? 

A12)      Water:                     

              

               Methane:            

 

In a displayed formula only covalent bonds 

and types of atoms in a molecule is shown. 

 

Q13) A molecule has the molecular formula CH3 (CH2)4 CH3. How many 

C and H atoms does it contain? 

A13) 6 C and 14 H    i.e.   C6 H14 

 

Q14) Write down the display formula for a molecule with the molecular 

formula of C3H8 . 

A14)  

H H 

O 
H 

H H 

H 

C 

H H H 

H H H 

H H C C C 



 

 

Q15) Show the molecular

A15):  

Molecular formula:     

 

Displayed formula:

 

Q16) Show the molecular

A16)    Name            

1. Carbon dioxide  

2. Water                  

3. Methane               

4. Carbon monoxide 

5. Oxygen                

6. Ethene            

 

گاز

گاز
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molecular and display formula of C4H

Molecular formula:     CH3 (CH2)2

Displayed formula:      

molecular and display formula of the following:

            Molecular formula        Displayed formula

oxide        CO2 

Water                        H2O 

Methane                   CH4 

Carbon monoxide   CO 

Oxygen                      O2 

ne                      C2H4 

C 

H H 

O 

Hگاز 

 گاز

O O 

O 

H10 . 

2 CH3   

of the following: 

Displayed formula 

O O 

C 

C C 
H 

H H 

H 

 

C H 

H 

H 

H 
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Chemicals Equations 

  

Q17)  How do we show chemical changes? 

A17) It can be shown  by using chemical 

equations.                   

e.g.  Methane + oxygen               carbon dioxide + water 

                Reactants                                   Products 

 

Q18) What do symbol equations show? 

A18) They show the atoms on both sides. 

e.g. Magnesium + Oxygen      Magnesium oxide        

.            2Mg        +      O2                    2MgO 
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Q19) Write down the symbol equation for magnesium reacting with oxygen. 

A19) Magnesium + Oxygen      Magnesium oxide   

             2Mg        +      O2                    2MgO 

 

Q20) Balance this equation: 

         H2SO4  + NaOH               Na2SO4  + H2O 

A20) H2SO4  + 2NaOH            Na2SO4  + 2H2O 

 

Q21) Balance this equation which shows sodium reacting with water. 

            Na + H2O                 NaOH + H2 

A21) 2Na + 2H2O             2NaOH + H2 

 

Q22) What is the use of additives? 

A22) Makes food last longer and look and taste better. 
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Q23) Name different kind (sort, type) of additives and their uses. 

A23) 

1. Food colours: Helps food look more 

appetizing. 

2. Flavourings: Helps to bring out taste 

and smell. 

3. Antioxidants: Stops food reacting 

with oxygen. 

4. Emulsifiers: Helps oil and water mix 

together in a food like, ice-cream. 

 

Q24) Why are antioxidants added to food? Give an example of 

antioxidants. 

A24) Antioxidants help to preserve food. 

An example of it is citric acid or (E330). 
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Q25) What is an emulsifier? Briefly explain how an emulsifier does its job. 

A25) Emulsifiers are molecules that one 

side of it is attracted to water and another 

side to oil. 

Emulsifier helps oil and water blend 

together in foods. Like in salad cream and 

in ice cream. 

 

Q26) What is hydrophilic? 

A26) That part of emulsifiers molecules 

that are attracted to water is called 

hydrophilic. 

 

 

 



 

 

Q27) What is hydrophobic?

A27) That part of

that are attracted

hydrophobic.

 

Q28) Show a drawing

A28): 

              

 

 

 

 

Hydrophilic Head

(Likes water, hates oil)
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What is hydrophobic? 

part of emulsifiers molecules 

attracted to oil 

. 

drawing from Emulsifier molecule. 

 

Hydrophobic Tail 

(Likes oil, hates water) 

 

Hydrophilic Head 

hates oil) 

emulsifiers molecules 

 is called 



 

 

Food Packaging

Q29) Explain exother

A29) Exothermic reaction

and warms up

kind of cans are called 

 

Q30) How do self heating c

A30) When the button is pressed

reacts and produce heat

                                  

Calcium

Oxide

Water

Foil 
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Food Packaging 
 

exothermic reaction in cans. 

hermic reaction produces

warms up what is in the 

kind of cans are called self heating cans

self heating cans work? 

button is pressed, water and calcium oxide

produce heat which warms up what is in the can. 

 

Calcium 

Oxide 

Water 

 

When the button is 

pressed, 

It breaks the foil, 

Then water and calcium 

oxide mix, 

And produce heat 

Button 

 

produces heat 

the can. These 

self heating cans. 

calcium oxide mix, it 

which warms up what is in the can.   

 



 

 

Q31) Explain self-cooling

A31) Self-cooling reaction

to cool down

of cans are called 

 

Q32) How do self cooling cans

A32) When can is 

evaporates in to the 

the drink by about 
 

                 

Water based 

gel 

Vacuum
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cooling reaction in cans. 

cooling reaction use evaporation

cool down what is in the can.

of cans are called self-cooling cans

self cooling cans work? 

When can is opened, water

in to the vacuum. This cools 

the drink by about 15°c. 

 

Water based 

 

Vacuum 

When can is opened, water in the 

gel evaporates in to the vacuum. 

This cools the drink by 15°c. 

evaporation 

. These kind 

cooling cans. 

water in the gel 

. This cools 
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Q33) How does water get removed from inside a packet? 

A33) Fresh food sometimes produce 

moisture when packed, so by putting 

sachets of silica into the package it absorbs 

water and this makes it more difficult for 

bacteria and mould to grow. 

 

Q34) Give an example of how active packaging can improve food quality. 

A34) Active packaging is packaging which 

changes something inside the package e.g. 

“widgets” in beer cans release gas when 

the can is opened, to give the beer a foamy 

“head”. 
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Q35) Silica gel sachets are placed into some chilled food packets. 

Explain how this improves food safety. 

A35) By putting sachets of silica gel into 

the packet, it absorbs water and this 

makes it more difficult for bacteria and 

mould to grow.  

(Q33 & Q35 show that questions can be different but yet have the same answers). 
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Cooking and Chemical Change 
 

Q36) Some foods are poisonous when raw, and must be cooked to 

make them edible. Give one example. 

A36) Red kidney beans- It has a poison that 

can be killed by minimum 10 minutes 

boiling and plus 2 hours cooking.  

 

Q37) Explain why we don’t eat uncooked potatoes. 

A37) Potatoes are plants, so they have 

cells, and each cell has cellulose cell wall. 

As humans can’t digest cellulose we have 

to cook the potato, which breaks down the 

cell wall, making it easier to digest. 
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Q38) Explain what does denaturing mean? 

A38) When some food like eggs are cooked 

their molecules (protein) take a different 

shape. This change is irreversible, this is 

called denaturing. 

 

Q39) Explain what does thermal decomposition mean. 

A39) When a substance breaks down into 

simpler substance, when heated. 

 

Q40) explain what does word equation means? 

A40) When we write a chemical equation, 

by using the names of chemicals. 
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Q41) Explain what does symbol equation mean? 

A41) When we write a chemical equation, 

by using the symbols off chemicals.  

 

Q42) Give the word equation for the thermal decomposition of baking 

powder (sodium hydrogen carbonate). 

A42) Sodium hydrogen carbonate        sodium carbonate + carbon dioxide + water                  

 

Q43) Give the Symbol equation for the thermal decomposition of 

baking powder (sodium hydrogen carbonate). 

A43) 2NaHCO3                Na2CO3 + CO2 + H2O 
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Perfumes 
 

Q44) Explain what esters are? 

A44) Esters are chemicals that smell nice 

and are used as perfumes. 

 

Q45) Give an example of esterification.  

A45) Heating carboxylic acid with alcohol 

can produce Ester. 

Acid + Alcohol               Ester + water 

 

Q46) Esterification produces an ester and water. What are the reactants? 

A46) 1- Carboxylic acid such as ethanoic acid 

2- Alcohol such as ethanol 
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3- Acid catalyst such as concentrated 

sulphuric acid 

The result is ester and water 

Acid + alcohol             ester + water 

            Reactants 

 

Q47) What are properties of perfumes? 

A47): 

1. Easily evaporates 

2. Non toxic 

3. Does not react with water 

4. Does not irritate the skin 

5. Insoluble in water 
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Q48) Give three properties that a substance must have in order to 

make a good perfume. 

A48)     

1. Easily evaporates 

2. Non toxic 

3. Does not react with water 
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Kinetic Theory & Forces between Particles 
 

Q49) A substance keeps the same volume but changes its shape 

according to the container it is held in. Is it a solid, a liquid, or a gas? How 

strong are the forces of attraction between its particles? 

A49) It is a liquid. There is some force of 

attraction between the particles. They are 

free to move pass each other, but they do 

tend to stick together.  

 

Q50) What does it mean if a liquid is said to be very volatile? 

A50) How easily a liquid evaporates is 

called volatility. If it is very volatile it 

means it evaporates fast.  

(Volatile = Evaporation) 
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Solutions 

Q51) Solutions are all around us. Give 3 examples of solutions. 

A51) 

1- Sea water  

2- Bath salts                   

3- Inside humans 

 

Q52) What is a solutions, and explain what solution means. 

A52) Solution is a mixture of solvent (liquid 

part) and solute (solid part). 

 

Q53) Explain what is a solute and solvent. 

A53) 1- Solute = is the substance being dissolved 

2- Solvent = is the liquid it’s dissolving into 
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Q54) In salt water what is:  

a) The solute? 

b) The solution? 

c) The solvent? 

A54) a) The solute is salt 

b) The solution is salt water 

c) The solvent is water. 

 

Q55) What does soluble and insoluble mean? 

A55) 1- Soluble = means it will dissolve 

2- Insoluble = means it will NOT dissolve 

 

Q56) Explain solubility. 

A56) Solubility = a measure of how much 

will dissolve 
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Q57) Brine is the solution of salt and water. 

If you evaporated off the solvent  

What will you get as solute?  

What was your solvent?  

A57) The solute will be salt and the solvent 

was water.  

 

Q58) Why two things like nail varnish and water don’t dissolve (don’t 

form a solution)? 

A58) Because both of them are more 

attracted to themselves than each other. 

 

Q59) 1- Why does nail varnish dissolve in acetone? 

2- Why does sugar dissolve in water? 

1 

1 

2 

2 



 

28 

 

A59) Because the attraction between 1 and 

2 is stronger than the attraction holding 

molecules of each substances together. 

 

Q60) Mothballs are made of a substance called naphthalene. Imagine 

you have trodden )ماليدن(  a mothball in your carpet. 

Now explain which solvent would you pick from the table below to clean it 

up, and why? 

 

Solvent 
Solubility of 

naphthalene 

Boiling 

point 

Other 

properties 
Water 0g/100g 100C Safe 

Methanol 9.7g/100g 65C Flammable 

Ethyl acetate 18.5g/100g 77C Flammable 

Dichloromethane 25.0g/100g 40C Extremely Toxic 

 

A60) Looking at the table, water is not 

good as it does not dissolve the 

naphthalene. The other three solvent will 

dissolve naphthalene and the best solution 
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would be dichloromethane as it has the 

25% solubility power, but it is very toxic. 

So of the other two left, ethyl acetate is 

the best choice as it has 18.5% power of 

solubility, but we should remember while 

cleaning we should keep away from any 

flame as it is flammable.  
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Polymers 
 

Q61) What are plastics made of? 

A61) Plastics are made of long-chain 

molecules called polymers. 

 

Q62) how polymers are formed? 

A62) Polymers are formed when lots of 

molecules called monomers join together. 

 

Q63) What is the base of polymer? 

A63) Polymers are carbon based. 

 

 



 

 

Q64) Are monomers 

A64) Monomers are very 

  

 

Many single eth

 

Q65) What are unsaturated

A65) Molecules with at least 

covalent bond

called unsaturated compounds

 

Q66) What are saturated compounds

A66) Molecules with 

bond between carbon atoms are called 

saturated compounds
31 

Are monomers Alkanes or Alkenes? 

Monomers are very often alkenes

ethene            polyeth

saturated compounds? 

Molecules with at least one double

covalent bond between carbon atoms are 

saturated compounds. 

saturated compounds? 

Molecules with no double

between carbon atoms are called 

saturated compounds. 

alkenes. 

ethene 

one double 

between carbon atoms are 

 

no double covalent 

between carbon atoms are called 
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Q67) How are polymers made? 

A67) Under high pressure and with the 

help of catalyst small unsaturated 

molecules open up the double bonds and 

form a long saturated chain called 

polymer.  

 

      Propene                                  polypropene 

 

Q68) Construct the displayed formula of polythene from ethane. 

A68)  

 



 

33 

 

Q69) How do polymers named?  

A69) The name of the plastic comes from 

the type of monomer it is made from  

(you just stick the word poly in front of it). 

e.g.  Propene         polypropene 

         Styrene          polystyrene  
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Polymers and their uses 
 

Q70) Give three things that polythene is commonly used for. 

A70)  1- Plastic milk bottle. 

2- Plastic bags 

3- Squeezy bottle.                                          
 

Q71) By drawing a line, try to connect each material to the product produced from that material.  

A71): 

         Strong. Rigid (e.g. Polythene)                                      clothes 

Light. Stretchable (e.g. Polythene)                                       Plastic kettles 

                PVC rigid                                      clothes 

         PVC stretchy                                       synthetic leather               

Polystyrene foam                                       window frame - pipes                   

                     Nylon                                       plastic milk battles 

               Gore-Tex                                       used in packing -               

     Heat-resistant (e.g. Melamine, Polypropene)        disposable coffee cup 

                                                                      Plastic bags, squeezy bottles 
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Q72) What properties are found in polymers? 

A72): 

1- Strong & rigid. 

2- Strong & durable. 

3- Light & stretchable. 

4- Good thermal insulator. 

5- Heat resistant. 

 

Q73)  Why GORE-TEX is better than Nylon or Polyurethane? 

A73) GORE-TEX products have all the 

useful properties of nylon and 

polyurethane, plus they have small holes 

which let sweats to evaporate, but the 
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holes are not big enough to let the rain 

drops to go through. 

 

Q74) What are the disadvantages of most polymers? 

A74) Most polymers are not biodegradable 

it means they are not broken down by 

micro-organisms, so they don’t rot, and 

that is whay we should recycle them. 

 

Q75) Give one disadvantage of burning plastic and one disadvantage of burying them. 

A75) When plastics are burned: 

Some release: acidic gases e.g. Sulphur dioxide. 

 Some release: poisonous gases e.g. hydrogen 

cyanide, and hydrogen chloride. 
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When plastics are buried: 

It is difficult to get rid of them if you bury 

them. They will still be there years later, the 

land will fill up quickly (it is a waste of land 

and waste of plastic). 

 

Q76) Name the monomer that is used to make polythene and polystyrene. 

A76) Ethylene for polyethylene (as 

American call it) and polythene as English 

call it, and styrene is used to make 

polystyrene. 

 

Q77) Plastic bags stretch and melt easily, are the forces between the 

polymer chains weak or strong? 

Q77) It is weak. 
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Alkanes and Alkenes 
 

Q78) What are hydrocarbons made of? 

A78) They are made of H and C  e.g. C10H22 

 

Q79) What is CH3COOC3H7 and why it is not a hydrocarbon? 

A79) It is an ester and because it has 

oxygen therefore it is not a hydrocarbon. 

 

Q80) What are the properties of Alkanes? 

A80) They have single covalent bonds 

between carbons and they are saturated 

hydrocarbons 

 

 



 

 

Q81) What is the general formula of 

A81) All alkane

 

Q82) Name the first four

A82): 

1) Methane: CH

 

2) Ethane: C2

 

3) Propane:  C

 

4) Butane: C4
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What is the general formula of Alkanes? 

ne have the formula:

first four Alkanes.  

: CH4 

2H6 

:  C3H8 

4H10  

have the formula: CnH2n+2 
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Q83) Describe a test you can do, to tell whether a particular 

hydrocarbon is an Alkane or an Alkene.  

A83) We can mix a hydrocarbon with 

bromine water which has a brown colour, 

the result will be as follow: 

1- If the hydrocarbon is an alkane, it 

cannot react with bromine, because 

all alkanes are saturated (i.e. they 

have single bonded carbon c-c ), 

therefore it will not decolourise it. 

2- If the hydrocarbon is an alkene, it can 

react with bromine, because all 

alkenes are unsaturated (i.e. they 

have double bonded carbon c=c ), 

therefore it will decolourise it. 

 

 



 

 

Q84) What is the general formula for 

A84)  All alk

bond have the formula: 

(Therefore with two double bonds

 

Q85) Name the first three

A85): 

1) Ethene: C2

 

2) Propene: C

 

3) Butene: C4

 

Q86) how many covalent bonds

Q86) Four single 
41 

What is the general formula for Alkenes with one double bond

alkenes containing one double

have the formula: CnH2n 

double bonds = CnH2n-2   &   with three double bonds 

first three Alkenes. 

2H4 

: C3H6 

4H8  

covalent bonds are there in the molecule of 

Four single covalent bonds.

one double bond.  

one double 

 = CnH2n-4   and so on.) 

are there in the molecule of methane? 

covalent bonds. 
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Fractional Distillation of Crude Oil 
 

Q87) How fractional distillation works? 

A87) The crude oil in there is heated until 

most of it turns into gas (at different points 

further up and they drain out as liquid). 

Then the remaining liquid bit, bitumen is 

drained at the bottom. 

 

Q88) True or false: in a fractionating column the shortest hydrocarbons 

leave the column at the bottom? 

A88) It is false. 
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CCC     3 

CCCCCCCC     8 

CCCCCCCCCC     10 

CCCCCCCCCCCCCCCCC     15 

CCCCCCCCCCCCCCCCCCCCCC     20 

40 

70 + 
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Hydrocarbon properties- bonds 
 

Q89)  Give four ways that the properties of hydrocarbons change as 

they increase in size. 

A89):  
1) The boiling point increases. 

2) It gets less flammable (does not set on 

fire so easily) 

3) It gets more viscous (does not flow so 

easily) 

4) It gets less volatile (does not evaporate 

so easily) 
 

Q90) Why can small hydrocarbon molecule change state from liquid to 

gas more easily than big ones? 

A90) Because for small hydrocarbon 

molecules there is a need for small 

intermolecular force to be broken. 
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Q01) How come (why) similar lengths of chain have similar boiling points? 

A91) Because there are two types of bonds 

in crude oil: 

a) Strong covalent bonds between 

carbons and hydrogens. 

b) Inter molecular bond (forces of 

attraction) between each molecules. 

1. When we heat crude oil we give extra 

energy to it  

2. This makes molecules to move about. 

3. If the extra energy (heat) is high then it 

can break the intermolecular forces of 

attraction and then it becomes a gas. 

4.  That is why molecules with similar 

length of chain have similar boiling 

point.  
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Q92) How come (why) big molecules have high boiling points than small 

molecules do? 

A92) Because for a big molecule, there is a 

need for lots of intermolecular forces to 

break. 

 

Q93) What is thermal decomposition? 

Thermal    يعنی حرارتی                        A93):  

Decomposition    يعنی تجزيه و تقسيم  

Therefore thermal decomposition is 

breaking molecules down into simpler 

molecules by heating them. 
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Cracking 
 

Q94) What is cracking? 

A94) Splitting longer molecules of 

hydrocarbons into smaller molecules by 

the use of heat and a catalyst, which is a 

form of thermal decomposition. 

 

Q95) What is cracking used for? 

A95) It is used for turning long 

hydrocarbons in to the shorter molecules 

which are more useful. 

 

Q96) What two conditions are needed for cracking to happen, and why? 

A96)     1- Heat     2- Catalyst  
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The heat is needed because we need to 

break the intermolecular force of 

hydrocarbon chain. 

Catalyst is needed because the long-chain 

molecules crack “split apart” on the 

surface of the catalyst. 

 

Q97) What is the difference between fractional distillation and cracking? 

A97) In fractional distillation we only use 

heat which then ends up by breaking down 

the intermolecular force of attraction 

between different hydrocarbon molecules. 

But in cracking, we use heat and catalyst 

to break down the covalent bonds in each 

hydrocarbon molecule.  
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Q98) Show word and symbol equation of paraffin being cracked. 

A98): 

 Long-chain of hydrocarbon molecule        Alkane + Alkene  

 
 Parafin               octane (petrol)     ethene (for making plastics) 

 

 

 

 

Q99) Which fraction is more likely to be cracked to provide us with 

petrol and diesel (demand for petrol and diesel is greater than amount in 

crude oil). 
Fraction Approx % in crude oil Approx % Demand 

LPG 2 4 

Petrol & naphtha 16 27 

Kerosene 13 8 

Diesel 19 23 

Oil & bitumen 50 38 

A99) You could use the kerosene fraction 

to supply the petrol, 

Octane 

Ethan 

Vaporise

d Paraffin 

Aluminium 

Oxide 

Aluminium 

Oxide 
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and the oil and bitumen fraction to supply 

the diesel. 

Or: You could crack the oil and bitumen to 

supply both the petrol and diesel. 

 

Cracking helps us to equal supply with demand. 

Cracking helps us to match supply with demand. 
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Fuels From Crude Oil 
 

 

Q100) What are the use of fossil fuels? 

A100):  

1- It provides energy needed for things 

like manufacturing, electricity, heating 

cooking… 

2- Provides fuel for modern transport 

3- Provides raw material for chemicals, 

including plastics. 

 

Q101) Give two reasons why amount of fossil fuel being used is 

increasing all the time? 

A101):  

1- oil provides the fuel for most modern 

transport, such as cars, trains, plains, 

and… 



 

52 

 

2- It also provides the new materials  

needed to make various chemicals, 

including plastics.  

 

Q102) Give seven factors which affects the choice of fuel for a job. 

A102):  

1- Energy value 

2- Availability  

3- Storage 

4- Cost 

5- Toxicity 

6- Ease of use 

7- Pollution 
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Q103) Describe two ways in which oil slicks affect wildlife. 

A103):  

1- Oil covers sea bird’s feathers and 

stops them being waterproof. Then 

water soaks in the feathers and birds 

die of cold, they may as well swallow 

the oil as they are trying to clean their 

feathers, and get poisoned, it also 

stops them from flying. 

2- Seals and other see mammals can be 

poisoned by swallowing oil. 
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Q104) You are at home, there is a power cut and you want a cup of 

tea. The only fuels you have in the house are candles or meths (in spirit 

burner)    

                                                                  
Which one would you use to boil the water, for tea? 

 

Fuel Energy per gram Rate of energy produced Flame 

Meth 28 kj 15 kj per minute Clean 

Candle 50 kj 8kj per minute Smoky 

 

A104) Even though candle has more energy 

per gram, but we choose meths because it 

is quicker and cleaner. 

 

Q105)  What is a fuel? 

A105) It is a substance that reacts with 

oxygen to release useful energy. 
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Q106) When does a complete combustion happen? 

A106) Complete combustions happen 

when there is plenty of oxygen. 

 

Q107) Give three advantages of complete combustion over incomplete 

combustion. 

A107): 

1- Many gas heater release the waste 

gases in to the room, which is O.K. (as 

long as heater is working perfectly and the room is well 

ventilated). 

2- This reaction when there is plenty of 

oxygen is known as complete 

combustion. It releases energy plus 

two harmless waste products of 

carbon dioxide and water. 
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3- It is good for the environment as it 

dose not produce carbon monoxide 

which is poisonous. 

 

Q108) What are the disadvantages of incomplete combustion? 

A108):  

1- It produces carbon monoxide (CO) 

which is poisonous. 

2- It produces sooty marks which is 

carbon ( c ). 

3- It produces less energy than a 

complete combustion. 
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Q109) Write down the balance symbol equation for the complete 

combustion of methane (CH4), ethane (C2H6), propane (C3H8), butane (C4H10). 

A109) 

   C H4  + 2O2           2H2O +   CO2 (+energy) 

 2C2H6 + 7O2            6H2O + 4CO2 (+energy) 

   C3H8 + 5O2            4H2O + 3CO2 (+energy) 

2C3H8 + 13O2         10H2O + 8CO2 (+energy) 

 

Q110) Write down the balance symbol equation for the incomplete 

combustion of methane (CH4), ethane (C2H6), propane (C3H8), butane (C4H10). 

A110): 

4C H4  + 6O2        8H2O + CO2 + 2CO + C (+energy) 

2C2H6  + 5O2        6H2O + CO2  + 2CO + C (+energy) 

2C3H8 + 6O2        8H2O + CO2 + 2CO + 3C (+energy) 

2C3H8 + 7O2       10H2O + CO2 + 2Co + 5C (+energy) 
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Energy Transfer in Reactions 
 

Q111) What is an exothermic reaction? 

A111): An exothermic reaction is one 

which gives out energy to surrounding, 

usually in the form of heat, which is shown 

by rise in temperature. 

 

Q112) What is an endothermic reaction? 

A112) An endothermic reaction is one 

which takes in energy from the 

surrounding usually in the form of heat, 

which is shown by fall in temperature. 
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Q113) Give an example of a) Exothermic reaction b) Endothermic reaction. 

A113): 

 a) Burning fuels.   )ھمه ھيدروکربنھا مثل مواد نفتی و زغال سنگ(  

 b) Cracking. 

 

Q114) Is bond breaking an exothermic or endothermic reaction? 

A114) It is an endothermic reaction. 

 

Q115) Is thermal decomposition an exothermic or endothermic 

reaction and why. 

A115) It is an endothermic reaction, 

because heat must be supplied to cause 

the compound to decompose, such as 

cracking. 
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Q116) Adding an acid to an alkali is an exothermic reaction, explain why? 

A116): 

1- We measure the temperature of the 

alkali before adding acid. 

2- We measure the temperature again 

after adding the acid and mixing. 

3- We see a rise in temperature; 

therefore it is an exothermic reaction. 

 

Q117) Dissolving ammonium nitrate in water is an endothermic 

reaction, explain why? 

A117) when we add ammonium nitrate to 

cup of water we see a drop in temperature 

which is a sign of endothermic reaction. 
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Q118) Is a bond formation an exothermic or endothermic reaction? 

A118) It is an exothermic reaction.   
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Measuring the Energy Content of 

Fuels 
 

Q119) Give the formula that you would use to find the amount of 

energy transferred to the water in a calorimetric experiment 

A119): 

Energy = mass water (g) x S.H.C of water (=4.2) x temperature transferred (J) 

 

Q120) Give three things you should do in order to make sure a 

calorimetric experiment is as accurate as possible. 

A120): 

1- Making sure that as much heat as 

possible go into heating up water. 

2- Reduce draughts by the use of screen 

(lid) to act as draught excluder. 

3- Do not do it next to open window. 
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Solvent + binding medium + pigment = paint  

مايع   +     چسب          +            ذرات رنگی =            

Q121) What is a solvent (in paint)? 

A121) Solvent keeps the binding medium 

and the pigment runny. 

 

Q122) What is a binding medium (in paint)? 

A122) Binding medium carries the 

pigments & holds them together. 

 

Q123) What is a pigment (in paint)? 

A123) Pigment gives the paint its colour.  
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Q124) Explain what it means, when we say paint is a colloid. 

A124) Colloids are made of small, solid 

particles that are mixed well with liquid 

particles (it’s dispersed but not dissolved). 

 

Q125) Can colloids be separated? 

A125) No, because the particles are so small. 

 

Q126) How many types do paints have? Name them. 

A126) There are two types: 

1) water-based 

2) oil-based 
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Q127)  What type is emulsion paint? 

A127) It is a water-based paint 

 

Q128) What are the solvent and binding medium of emulsion paint? 

A128)   The solvent = water 

The binding medium = polymer 

 

Q129) What types are glass and oil paint? 

A129) They are oil-based paint. 

 

Q130) What are the solvent and binding medium of glass and oil paints? 

A130)   The solvent = organic compound 

The binding medium = oil 
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Q131) How does water-based (emulsion) paint dry? 

A131) The solvent evaporates, and paint dries. 

 

Q132) How does oil-based paint dry? 

A132) It dries in two stages: 

1) The solvent evaporates away 

2) The binding medium which is oil 

reacts with oxygen of the air to form 

a hard layer. 

 

Q133) What is oxidation reaction in oil-based paint? 

A133) When the binding-medium which is 

oil, reacts with oxygen of the air, it is called 

oxidation reaction. 
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Q134) What are the three main parts that make up a paint? 

A134): 

1) Solvent 

2) Binding medium 

3) Pigment  

 

Q135) What is paint used for? 

A135) They are used for: 

1) Protect 

2) Decorate 

3) Special use such as: 

3.1  Thermo chromic 

3.2 Phosphorescent  
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Q136) Why were “glow in dark” paints such as the one used to be 

used for watches dangerous? 

A136) Because the paints were made using 

radioactive material, which exposed 

people to too much radiation.   

 

Q137) What is used instead of radioactive paints today? 

A137) Phosphorescent pigment. 

 


