
5.1 

 

 

 

 

 

a) Describe how  to measure the 

temperature change in a reaction 

(2)  

 

 

 

 

 

 

b) Name some examples of reactions 

that cause a change in 

temperature. (2) 

a) Use a thermometer or temperature 

probe to take the temperature of 

the chemicals before adding them 

together. Add chemicals and wait 

for temperature to reach it’s 

maximum or minimum, record 

temperature again (1) take starting 

temp away from final temp to work 

out temperature change (1) 

b) Any two from: Salts dissolving in 

water/ neutralisation reaction/ 

displacement reaction/ precipitation 

reaction (2) 

 

5.2 

 

 

a) Give a definition of an exothermic 

reaction (1) 

b) Give an example of an exothermic 

reaction  (1) 

a) A reaction that gives out heat 

energy (temperature of 

surroundings increases) (1) 

b)  Combustion (burning) reaction/ 

neutralisation of acid and alkali/ 

respiration (1) 

 

5.3 

 

 

a) Give a definition of an 

endothermic reaction (1) 

b) Give an example of an 

endothermic reaction  (1)  

a) A reaction that takes in heat 

energy (temperature of 

surroundings decreases) (1) 

b) Photosynthesis/ ammonium nitrate 

dissolving in water (1) 

 

5.4 a) Describe the energy change when 

bonds are broken (1) 

b) Describe the energy change when 

bonds are made (1) 

a) Energy is taken in- endothermic 

process (1) 

b) Energy is released – exothermic 

process (1) 

 

5.5a 

 

Explain why a reaction is exothermic 

by comparing energy needed to 

break and make bonds (2) 

More energy is released making bonds 

(1) than is taken in to break the 

bonds (1).  

5.5b Explain why a reaction is 

endothermic by comparing energy 

needed to break and make bonds 

(2) 

Less energy is released making bonds 

(1) than is taken in to break the 

bonds (1).  



5.6a 

 

 

 

 

 

 

a) Draw an energy level diagram of 

an exothermic reaction (1) Explain 

why it represents an exothermic 

reaction (1) 

 

 

 

 

 

 

b) Draw an energy level diagram of 

an endothermic reaction (1) 

Explain why it represents an 

exothermic reaction (1) 

 (1) 

a) The products are at lower energy 

level than the reactants, as energy 

has been released in the reaction (1) 

 

 
b) The products are at higher energy 

level than the reactants, as energy has 

been taken in during the reaction (1) 

5.7a a) Describe how to investigate the 

effect of temperature on the 

rate of reaction between marble 

(calcium carbonate) and acid 

b) Describe how to investigate the 

effect of concentration on the 

rate of reaction between marble 

and acid 

c) Describe how to investigate the 

effect of surface area on the 

rate of reaction between marble 

and acid 

a) Take the temperature of 20ml of 1M acid 

and add 0.1g of marble powder (it could be 

any volume, concentration and mass- as 

long as it is kept the same in all 

experiments). Measure volume of gas given 

off in 3o seconds. Repeat keeping all 

variables the same except the 

temperature of the acid 10-60°C 

b) Same as above except keep temperature 

the same and change the concentration of 

acid between experiments 0.5M- 2.5M 

c) Same as a) except keep the temperature 

the same and use marble chips instead of 

powder for the second test. Powder has a 

larger surface area than marble chips 

5.8 Give an example of a fast and slow 

reaction (2) 

Fast reactions- explosions/ combustion 

Slow reactions- rusting/ rotting fruit 

5.9 a) Describe how increasing 

temperature effects the rate of a 

reaction 

b) Describe how increasing 

concentration effects the rate of 

a reaction 

a) Higher temperatures make 

reactions faster 

 

b) Higher concentrations make 

reactions faster 

 



c) Describe how increasing surface 

effects the rate of a reaction 

c) Larger surface area makes 

reactions faster 

5.10 

 

 

 

 

a) Use collision theory to explain why 

increased temperature effects 

the rate of a reaction (3) 

 

b) Use collision theory to explain why 

increasing concentration effects 

the rate of a reaction (3) 

 

 

c) Use collision theory to explain why 

increasing surface area effects 

the rate of a reaction (3) 

a) Higher temperature gives particles 

more energy (1), they move faster 

(1) and there is a higher frequency 

of successful collisions (1) 

b) Higher concentration has more 

particles in a given space (1), leading 

to a higher frequency of successful 

collisions (1) 

c) Larger surface area (smaller pieces) 

means more particles are exposed 

(1) ), leading to a higher frequency 

of successful collisions (1) 

5.11 Explain why not all collisions between 

reactants results in a reaction. (2) 

Particles may not collide with enough 

energy to react (1). The minimum 

energy needed for a reaction to take 

place is called the activation energy (1) 

5.12 Recall the effect of a catalyst on 

the rate of a reaction. 

Catalysts speed up reactions (1) 
(catalysts are not used up the reaction) 

5.13 a) Describe what a catalytic 

converter does (1) 

b) Explain why a catalytic converter 

has a honeycomb structure (2) 

a) The catalyst helps to react carbon 

monoxide and unburnt fuel 

(petrol od diesel) with oxygen (1) 

to make carbon dioxide and 
water (1). 

b) The honey comb structure gives the 

catalyst a larger surface area- so 

increases the rate of reaction. 

Quantitative Chemistry 
6.1 Calculate the relative formula mass 

(Mr) of the chemicals below:  (The 

Ar of C = 12, O = 16, H = 1, Ca = 40). 

a) H2O 

b) CO2 

c) CaCO3 

d) Ca(OH)2 

a) H = 1, O = 16 

Mr of H2O = (2x1) + 16 = 18 

b) C = 12,  O = 16 

Mr of CO2 = 12 + (2x16) = 44 

c) Ca = 40, C = 12, O = 16 

Mr of CaCO3 = 40 + 12 + (3x16) = 100 

d) Ca = 40, O =16, H = 1 

Mr of Ca(OH)2 = 40 + (16 + 1)2 = 74 

 



6.2  

 

 

a) Describe what an empirical 

formula is (1) 

b) Simplify the following formula to 

work out the empirical formula: 

i) H2O2 

ii) C2H4 

iii) C6H12O6 

 

a) Empirical formula is the simplest 

ratio of atoms in a compound.  (1) 

bi) HO  

bii) CH2 

biii) CH2O 

To work them out identify the smallest 

number then divide all atom numbers 

by this number. In biii) the smallest 

number is 6. C6/6 = C   H12/6 = H2 

O6/6 = O. Therefore CH2O  

6.3 Calculate the empirical formula of 

the chemicals below given the 

following reacting masses and Ar. 

a) 2.4g of magnesium react with 1.6g 

of oxygen (Ar of Mg = 24, O = 16) 

b) 4.8g of magnesium reacts with 

14.2g of chlorine. (Ar of Mg = 24, 

Cl = 35.5) 

c) 3.6g of carbon reacts with 4.8g of 

oxygen (Ar of C = 12, O = 16) 

a) Mg = 2.4/24 = 0.1,   O = 1.6/16 = 0.1 

Mg = 0.1/0.1 = 1      O = 0.1/0.1 = 1 

Ratio of Mg:O = 1:1 

Formula is MgO 

b) Mg = 4.8/24 = 0.2,    

Cl = 14.2/35.5 = 0.4 

Mg = 0.2/0.2 = 1      Cl = 0.4/0.2 = 2 

Ratio of Mg:Cl = 1:2 

Formula is MgCl2 

c) C = 3.6/12 = 0.3,   O = 4.8/16 = 0.3 

C = 0.3/0.3 = 1,   O = 0.3/0.3 = 1 

Ratio of C:O = 1:1 

Formula is CO 

Method: Divide mass in grams by the Ar 

of the element, this works out the number 

of moles. Look for the smallest number of 

moles, and divide all by this number to 

work out the simplest ratio. 

6.4 

 

 

 

 

 

Calculate the percentage composition 

by mass of the following, given the :  

Ar of C = 12, O = 16, Na =23, Fe = 56, 

Ca = 40, H = 1  (2 marks per question) 

a) Calculate the percentage mass 

of carbon in CO2   

b) Calculate the percentage mass 

of sodium in sodium oxide Na2O 

c) Calculate the percentage mass 

of iron in iron oxide Fe2O3 

d) Calculate the percentage mass 

of oxygen in calcium hydroxide 

Ca(OH)2 

a) Mr of CO2 = 12 + (2x16) = 44 

% C in CO2 = (12/44)x100 = 27%  

 

b) Mr of Na2O = (23x2)+16 = 62 

% Na in Na2O = 74.2% 

 

c) Mr of Fe2O3 = (2x56) + (3x16) = 160 

% Fe in Fe2O3  = (2x56/160)X100 =70% 

 

d) Mr of Ca(OH)2 = 40 + 2(16+1) = 74 

% O in Ca(OH)2 = 100(2x16)/74 

 



6.5 Calculate the mass of carbon dioxide 

produced when 64g of methane are 

burnt. Use the balanced symbol 

equation to help.  (3 marks) 

(Ar of C =12, H =1, O = 16) 

 

CH4 + 2O2 → CO2 + 2H20 

 

Identify the chemicals relevant to the 

question and work out their relative 

formula mass (Mr) 

methane CH4 = 12 + (1X4) = 16 

Carbon dioxide  CO2 = 12 + (16X2) = 44 

(1mark) 

Calculate the number of moles of 

methane in 64g. 

One mole of methane = 16g  

Therefore number of moles = mass in g 

                                                  Mr 

mass in g of methane = 64 = 4   (1mark) 

 Mr of methane            16 

 

From the balanced equation 1 mole of 

CH4 makes 1 mole of CO2.  

We have 4 moles of methane, so this 

would make 4 moles of carbon dioxide. 

1 mole of carbon dioxide weighs 44g, 

therefore 4 moles = 44 X4 = 176g (1 

mark) 

6.6 Define what yield is in a reaction (1) Yield is the amount of product made in 

a reaction. (1) 

6.7 

& 

6.9 

I can explain why a reaction never 

gives 100% yield (2) 

Incomplete reactions (1), unwanted 

reactions take place (1), losses during 

the preparation method (1) max 2 marks 

6.8 Calculate the percentage yield in a 

reaction where it was calculated the 

maximum mass of product formed 

from 250g of reactants could be 

120g, but the actual mass of product 

formed was 60g. (2) 

Actual yield = 60g 

Maximum theoretical yield = 120g 

 

% yield = actual yield X100 

              max theoretical yield 

% yield = 60 X 100 = 50% 

               120 

6.10 

 

Why do some waste products from 

reactions can cause problems? (2) 

Some have no use- so can’t be sold for 

profit (1), some are hazardous and 

costly to dispose of (1) 

6.11 

 

Explain what conditions chemist look 

for to make the most economical 

reaction processes (3) 

High percentage yield (1), all products 

are commercially useful (1), the 

reaction takes place at suitable speed 

(1) 



 

Highlight the Group 1 alkali metals on the periodic table above:  

Write down 2 similarities in how the group 1 metals sodium and potassium react with water. 

1. ……. 

2. …… 

Write down 2 differences in how sodium and potassium react with water. 

1. ……. 

2. …… 

Highlight the Group 7 Halogens on the periodic table above:  

Describe the appearance of fluorine…. 

Describe the appearance of chlorine… 

Describe the appearance of bromine… 

Describe the appearance of iodine… 

Highlight the Group 0 Nobel gases on the periodic table above: 


