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Year 9 Home Learning Booklet – Term 1 

 

Instructions: 

• Complete 1 section per week  

• Bring this booklet to the lesson specified by your teacher for them to check 

• Your work will either be self-assessed or marked by your teacher 

 

Home 

Learning 

Number 

Day & Date to Hand In Week Period Checked 

by Teacher 

1  A          B   

2  A          B   

3  A          B   

4  A          B   

5  A          B   

6  A          B   

 

 

 

 

 

 

 

Periodic Table and GCSE Physics Equations are on pages 2 and 3 
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GCSE Physics Equations 1 
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GCSE Physics Equations 2 
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Week 1 – Scientific Skills 

1. Jason recorded the effect of temperature on the rate of his reaction. He repeated the same 
reaction three times at each temperature. 
 
a) Circle the anomaly in the table: 
 

 
b) Why do we do repeats when performing experiments? 
_______________________________________________________________ 

2. Complete the table by calculating the mean for each row. The first one has been done for you. 
Remember, we don’t include the anomaly in these calculations. 

3. What is the… 
a) Independent variable: _______________________________ 
 
b) Dependent variable: ________________________________ 
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4.  Which sort of graph should you draw with the data in the table? 

❑ Bar Chart 

❑ Line Graph 

5.  Label the graph using the headings in the table. 

6. Number the axis using a sensible scale. 
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Week 2 – Exothermic and Endothermic Reaction 

Chemical reactions that transfer energy to the surroundings are called exothermic 
reactions. Usually this energy transfer is by heating and so there will be a rise in 
temperature.  

The most obvious example of an exothermic reaction is that of combustion. Burning of 
a fuel like petrol is one example of combustion. This 
will increase the temperature of the surroundings. The 
general word equation for combustion is:  

fuel + oxygen → carbon dioxide + water 

Other examples of exothermic reactions are 
neutralisation and many oxidation reactions. Again, 
the temperature of the surroundings will increase. 

We’ve seen before that the general word equations for 
neutralisation are: 

acid + metal oxide → salt + water 

acid + metal hydroxide → salt + water 

acid + metal carbonate → salt + carbon dioxide + water 

We’ve also seen that the general chemical equation for a metal undergoing oxidation is: 

metal + oxygen → metal oxide 

While exothermic reactions transfer energy to the surroundings, endothermic 
reactions take in energy from the surroundings. This results in a fall in temperature.  

One example of an endothermic reaction is thermal decomposition. Thermal 
decomposition is when a compound is heated and breaks down into smaller and 
simpler products. 

Both exothermic and endothermic reactions have everyday applications. Exothermic 
reactions are used in hand warmers and self-heating cans of hot drinks. 

Endothermic reactions are used in “instant cold” packs used to treat sports injuries. 
These packs usually consist of two bags (with one inside the other). One contains water 
and one contains a different compound. When the inner bag is squeezed and bursts, 
water combines with this compound and an endothermic reaction occurs. The “instant 
cold” pack then decreases in temperature. 

 

Hi-Res Images of Chemical Elements, CC BY 
3.0 
<https://creativecommons.org/licenses/by/3.
0>, via Wikimedia Commons 
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Q1. Describe what is meant by an exothermic reaction. 

……………………………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………………………… 

Q2. State two examples of exothermic reactions. 

……………………………………………………………………………………………………………………………………………………………………… 

Q3. Describe what is meant by an endothermic reaction. 

……………………………………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………………………………… 

Q4. State an example of an endothermic reaction. 

……………………………………………………………………………………………………………………………………………………………………… 

Q5. The following statements are either true or false. State which are true and which are false. 

a) Oxidation is an example of an endothermic reaction. 

………………………………………………………………………………………………………………………………………………………………………  

b) Thermal decomposition is an example of an endothermic reaction. 

………………………………………………………………………………………………………………………………………………………………………  

c) Neutralisation is an example of an exothermic reaction. 

……………………………………………………………………………………………………………………………………………………………………… 

Q6. Complete the general word equation for the reaction between an acid and a metal hydroxide. 

acid + metal hydroxide → ………………………………………………………  + ……………………………………………………… 

Q7. State whether the reaction in question 6 is exothermic or endothermic.  

……………………………………………………………………………………………………………………………………………………………………… 

Q8. Copper carbonate undergoes thermal decomposition to form copper oxide and carbon dioxide.  

a) State the reactant in this reaction. 

………………………………………………………………………………………………………………………………………………………………………  

b) State the products of this reaction. 

……………………………………………………………………………………………………………………………………………………………………….  

c) Complete the chemical equation. 

CuCO3 → CuO + …………… 

d) State whether this reaction is exothermic or endothermic. 

……………………………………………………………………………………………………………………………………………………………………….  
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Week 3 – Rate of Reaction  

The phrase “rate of reaction” means how quickly a chemical reaction takes place. The rate of reaction 
depends on the frequency of successful collisions between reacting particles. 

The rate of reaction depends on: 

• The temperature of the reactants. Higher temperatures cause particles to move more 
quickly. This increases the frequency of collisions and the energy of those collisions, thus 
increasing the rate of reaction. 

• The concentration or pressure of reactants. In a more concentrated solution, there are more 
particles within the same volume. Similarly, a gas at higher pressure has more particles in the 
same volume. In both cases, more particles lead to a higher rate of collisions, increasing the 
rate of reaction. 

• The surface area. For solid reactants, breaking them into smaller pieces increases their 
surface area to volume ratio. This allows more collisions to occur on the surface of the solid, 
increasing the rate of reaction. 

• The use of a catalyst. A catalyst is a substance that increases the rate of reaction without 
being used up in the process. It works by providing an alternative pathway with a lower 
activation energy for the reaction, therefore increasing the rate at which collisions result in a 
reaction. 

The rate of reaction can be measured with a few different methods. These include: 

• Measuring the change in mass. For reactions that produce a gas, the rate can be measured 
by the loss of mass. One example of this is the reaction between magnesium and hydrochloric 
acid to form magnesium chloride and hydrogen gas. The hydrogen gas would escape and so 
the mass measured on the balance would decrease. 

• Measuring the volume of gas produced. If a reaction produces a gas, the rate can also be 
measured by capturing the gas in a gas syringe and measuring the volume of gas produced 
over time. 

• Observing precipitation. Precipitation is the formation of a solid in a solution during a 
chemical reaction. The rate of reaction can be measured by observing the time it takes for the 
precipitate to form. This can be done visually or using a light sensor to detect when a certain 
level of cloudiness is reached in the solution. One example of this is the reaction between 
sodium thiosulfate and hydrochloric acid. This reaction forms a yellow sulfur precipitate. The 
reaction can take place in a conical flask placed above a piece of paper with a black cross 
drawn on it. The time can then be measured for the black cross to no longer be visible.  

• Monitoring colour change. Some reactions involve a change in colour. The rate of reaction 
can be measured by timing how long it takes for the colour change to occur.  
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Q1. The following statements are either true or false. State which are true and which are false. 

a) Particles at a higher temperature move more quickly. 

………………………………………………………………………………………………………………………………………………………………………  

b) A catalyst is used up during a chemical reaction. 

………………………………………………………………………………………………………………………………………………………………………  

c) The rate of reaction depends on the frequency of successful collisions. 

……………………………………………………………………………………………………………………………………………………………………… 

d) Breaking a solid up into smaller pieces decreases the surface area to volume ratio. 

……………………………………………………………………………………………………………………………………………………………………… 

e) A gas at a higher pressure has more particles in the same volume. 

………………………………………………………………………………………………………………………………………………………………………. 

Q2. Explain why increasing the temperature of reactants increases the rate of reaction.  

……………………………………………………………………………………………………………………………………………………………………  

………………………………………………………………………………………………………………………………………………………………………  

Q3. Sodium thiosulfate is reacting with hydrochloric acid. A yellow sulfur precipitate is formed. 

a) State what effect increasing the concentration of hydrochloric acid would have on the reaction. 
Explain the reasons why. 

………………………………………………………………………………………………………………………………………………………………………  

………………………………………………………………………………………………………………………………………………………………………  

b) Describe an experiment that could investigate how the rate of reaction depends on the 
temperature of hydrochloric acid. 

………………………………………………………………………………………………………………………………………………………………………  

………………………………………………………………………………………………………………………………………………………………………  

………………………………………………………………………………………………………………………………………………………………………  

………………………………………………………………………………………………………………………………………………………………………  

Q4. Magnesium is added to hydrochloric acid. 

a) State whether magnesium powder or large pieces of magnesium would have a higher rate of 
reaction Explain the reasons why. 

………………………………………………………………………………………………………………………………………………………………………  

………………………………………………………………………………………………………………………………………………………………………  

b) Describe how we could experimentally verify which of magnesium powder or large pieces of 
magnesium would have a higher rate of reaction. 

………………………………………………………………………………………………………………………………………………………………………  
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Week 4 – Balancing Equations 

When we write a chemical equation for the oxidation of copper, we can do so in words as in the 
equation below: 

copper + oxygen → copper oxide 

We can also represent this reaction using chemical symbols and formulae. The chemical symbol for 
copper is “Cu” and for oxygen is “O”. However, oxygen exists as a diatomic molecule meaning that we 
write it as “O2” (instead of just “O” by itself). The symbol for copper oxide is “CuO” meaning that each 
copper oxide particle has one copper atom and one oxygen atom. If we just used these symbols 
instead of words, then we’d end up with:  
 

 Cu + O2 → CuO 
Number of Cu atoms   1 → 1 
Number of O atoms            2 → 1 

 

As we can see, there are two oxygen atoms on the left side of the equation but only one oxygen atom is 
on the right side of the equation. This is not correct – there must be the same number of each of the 
atoms on each side of the chemical equation. We must balance the chemical equation to fix this. 

The first step in balancing this equation will be to look at increasing the number of oxygen atoms on 
the right hand side of the equation. The only way that we can do this is to increase the number of 
“CuO” particles. We could change this to “2CuO” – this means that we have two lots of copper oxide 
particles. Changing the number in front of a compound is the only way that we can try to balance the 
equation. We cannot, for example, change “CuO” to “CuO2” as that is changing what compound we 
have. 

However, we now would have two copper atoms on the right side of the equation. We can fix this by 
changing the number of copper atoms on the left side of the equation to two. We now have: 

 2Cu + O2 → 2CuO 
Number of Cu atoms    2 → 2 
Number of O atoms              2 → 2 

 

The number of copper and oxygen atoms on each side of the equation is now the same. We have 
balanced the equation. 

Note that if, for example, we have two lots of water particles (written as “2H2O”) then we will have a 
total of four hydrogen atoms and two oxygen atoms. Changing the number in front of a compound 
multiplies the number of all the atoms by that amount. 
 

 

 

 



12 

 

Q1. Hydrogen has the chemical symbol “H”. State how many hydrogen atoms there are in each of the 
below: 

a) H2O  ………………… 

b) 2H2O  ………………… 

c) 10H2O  ………………… 

d) CH4  ………………… 

e) C2H4  ………………… 

f) 4C2H4  ………………… 

g) 2C7H16  ………………… 

Q2. a)  Write a word equation for the oxidation of zinc.  

………………………………………………………………………………………………………………………………………………………………………  

b) Balance the chemical equation for the oxidation of zinc by filling in the gaps 

……… Zn + O2 → 2ZnO 

Q3. Balance the chemical equations below by filling in the gaps: 

a) Oxidation of magnesium. 
 
2Mg + O2 → ……… MgO 
 

b) Complete combustion of methane. 
 
CH4 + ……… O2 → CO2 + 2H2O  
 

c) Incomplete combustion of ethene. 
 
C2H4 + 2O2 → ……… CO + 2H2O  
 

d) Oxidation of silver. 
 
……… Ag + O2 → 2Ag2O 
 

e) Photosynthesis 
 
6CO2 + 6H2O → C6H12O6 + ……… O2 

 

f) Reaction of sodium and chlorine. 
 
……… Na + ……… Cl2  → ……… NaCl 
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Week 5 – GCSE Style Questions 

Q1. 
A student investigated the reaction of calcium carbonate with hydrochloric acid. 

Figure 1 shows the apparatus. 

Figure 1 

 

This is the method used. 

1.    Measure 50 cm3 of hydrochloric acid into a conical flask. 

2.    Add 4.0 g of calcium carbonate to the conical flask. 

3.    Insert the stopper into the conical flask as quickly as possible. 

4.    Start a timer. 

5.    Measure the volume of gas collected every 30 seconds for 3 minutes. 

6.    Repeat steps 1 to 5 using different concentrations of hydrochloric acid. 

(a)  Name a suitable piece of equipment to measure 4.0 g of calcium carbonate. 

___________________________________________________________________ 

(1) 
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(b)  Figure 2 shows the gas syringe during the investigation. 

Figure 2 

 

What is the reading on the gas syringe? 

_______________  cm3 

(1) 

(c)  What is the independent variable in the investigation? 

Tick (✓) one box. 

  

Concentration of hydrochloric acid 
 

Mass of calcium carbonate 
 

Temperature of the room 
 

(1) 

(d)  Why did the student insert the stopper into the conical flask as quickly as possible in step 
3? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(e)  The gas produced during the investigation is carbon dioxide. 

The test for carbon dioxide uses limewater. 

What is the chemical name for limewater? 

Tick (✓) one box. 

  

Calcium hydroxide solution 
 

Potassium carbonate solution 
 

Sodium chloride solution 
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(f)  The student measured the volume of gas collected every 30 seconds for 3 minutes. 

The volume of gas was zero at the start. 

For one concentration of hydrochloric acid, the volumes of gas collected were: 

43 cm3   66 cm3   78 cm3   83 cm3   84 cm3   85 cm3 

Complete the table below. 

You should: 

•   add headings to each column 

•   add units 

•   add all of the results to the table. 
  

    

0 0 

    

    

    

    

    

    

(4) 
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(g)  The student used a different concentration of hydrochloric acid. 

18 cm3 of gas was collected in the first 30 seconds. 

Calculate the mean rate of reaction for the first 30 seconds. 

Use the equation: 

 

Choose the unit from the box. 
  

cm3 cm3/s s s/cm3 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Mean rate of reaction =  ____________________    Unit  _______________ 

(3) 

(h)  Increasing the concentration of hydrochloric acid increases the rate of the reaction. 

What are two reasons why? 

Tick (✓) two boxes. 

  

The particles are closer together. 
 

The particles collide more frequently. 
 

The particles have a lower surface area. 
 

The particles have less energy. 
 

The particles move faster. 
 

(2) 

(Total 14 marks) 
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Week 6 – GCSE Style Questions 

Q1. 
A student investigated the effect of the size of marble chips on the rate of the reaction between 
marble chips and hydrochloric acid. 

This is the method used. 

1.   Add 10.0 g of marble chips into the flask. 
2.   Add 50 cm3 of hydrochloric acid and start a timer. 
3.   Record the mass lost from the flask every 10 seconds. 
4.   Repeat steps 1 to 3 with different sizes of marble chips. 

Figure 1 shows the apparatus. 

Figure 1 

  

(a)  Draw one line from each type of variable to the correct example of the variable. 
  

Type of variable   Example of variable 

  

    Mass lost from flask 

  

Independent   Size of flask 

  

    Size of marble chips 

  

Control   Time taken 

  

    Volume of acid 

(2) 
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(b)  The equation for the reaction is: 

CaCO3(s) + 2HCl(aq) CaCl2(aq) + H2O(l) + CO2(g) 

Name the three products. 

1. ______________________________ 

2. ______________________________ 

3. ______________________________ 

(2) 

(c)  Another student suggests putting some cotton wool in the top of the flask. 

Suggest why this improves the investigation. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(d)  The reaction produces 1.6 g of gas in 30 seconds. 

Calculate the mean rate of the reaction in the first 30 seconds. 

Use the equation: 

 

___________________________________________________________________ 

___________________________________________________________________ 

Mean rate of reaction = _________________________ 

(1) 

(e)  What is the unit for the mean rate of reaction calculated in part (d)? 

Tick one box. 
  

g 
 

g/s 
 

s 
 

s/g 
 

(1) 
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(f)  The table below shows the student’s results. 
  

Time in seconds 
Mass of gas produced in 

g 

0 0.0 

10 0.8 

20 0.6 

30 1.6 

40 1.8 

50 2.0 

60 2.0 

Plot the data from the table above on Figure 2 

Draw a line of best fit. 

Figure 2 

  

(3) 
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(g)  Figure 3 shows a large marble chip and eight small marble chips. 

Figure 3 

  

The large marble chip has the same total volume as the eight small marble chips, but a 
different surface area. 

Why do the eight small marble chips react faster than the large marble chip? 

Tick one box. 
  

The eight small marble chips have a larger surface 
area, so less frequent collisions.  

The eight small marble chips have a larger surface 
area, so more frequent collisions.  

The eight small marble chips have a smaller surface 
area, so less frequent collisions.  

The eight small marble chips have a smaller surface 
area, so more frequent collisions.  

(1) 

(Total 11 marks) 

 


