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Applying what you know is not easy. Keep trying, and 
learn from your mistakes. With practice you will master the 
concepts and be confident with whatever examiners ask. 

The Example pages have 3 steps:

1. Detect. Work out what you need to do to answer the 
question. 
2. Recall. Bring to mind what you already know about the 
concept. Showing it visually helps the thinking process. 
3. Solve. Go from what you know to the answer, 
step-by-step.

Do answer the questions in speech bubbles. This will help 
you follow the example and remember the main points.

The Your Turn pages have three practice questions. The first 
is very similar to the example. Look back and copy the steps. 
The other two questions might look different but they are 
testing the same thinking process.

Use the scoring box to check how you’re doing. Award 
yourself 3 points if you did Detect, Recall and Solve well. 
Subtract 1 point for each step you didn’t do well. +1 if you 
answered without a hint.

If you’re stuck, go to the Hints pages at the back. The hint is a 
clue or question to get you moving. Use the Answers pages 
to check if you were correct. If you weren’t, look back at the 
example and figure out what you did wrong.

Good luck!

How to use the book

Katie heated different compounds to see if there was a

chemical change. Her observations are shown in the table.

Chemical change evidence
1

Example

Name of
substance

Observations

Before heating
(room temp.)

During heating After cooling
down again

A. Sodium
hydrogen
carbonate

White solid Colourless gas
forms, droplets of
colourless liquid

White solid

B. Iron nitrate Pale purple solid Turns red-brown, Brown-red

Why is this 
evidence?

Your turn

Hints & Answers

1 2 3  /3   /3   /3

Detect

Recall

Solve
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As the jet stops, final 
speed,  v = 0 m/s

A jet is travelling at 67 m/s when it lands on an aircraft carrier. 

                                           

4

1.1 Distance travelled
Example

Detect

Recall

The runway is 96 m and the jet comes to a 
stop in 2.4 seconds.
How far from the the end of the runway 
does it stop?

I need to draw the situation to understand what is happening. Then I add the values 
given in the question and decide what to calculate.

I need to find the distance, x, from where the 
jet stops to the end of the runway.

initial speed, u = 67 m/s

The jet is decelerating. 
The time to decelerate, t = 2.4 s

Method 1. Area under a speed/time graph

Here is the speed / time graph for the jet’s motion. 

So first I calculate d, using a graph or a formula. 
Then I can work out x, because X = 96 −d.

The distance travelled in time t = the area 
under the graph.
 As the area is a triangle, 
 distance travelled = 1/2× base × height 
                                  = 1/2 × initial speed x time
        = 1/2 × u x t

I cannot calculate x directly as the 
distance travelled is d.



Distance travelled is related to speed by this formula:

distance = average speed × time

average speed = initial speed + final speed
                                                    2���
� We know v = 0�

We know t = 2.4 s�We can calculate this

5

How do you 
calculate the 
area under 
the graph?

Here is a speed-time graph of the jet’s motion. 

First find d, the distance the jet travels.

d = area of the triangle� ��������
   = 1/2 × speed ×�time�
   = 0.5 × 67 × 2.4 
   = 80.4 m �
 �
Then find x, the distance to the end of the runway.
We know the runway = 96 m.
x = 96 m - d 
   = 96 − 80.4 
   = 15.6 m

Solve

Why is this 
the average 

speed ?

Method 2. Distance-speed-time formula

W�= 2.4 s

�� ���� We know u�= 67 m/s 

Method 1. Area under a speed/time graph

Method 2. Distance-speed-time formula
First, calculate average speed:

average speed = initial speed + final speed
                                                    2���
                          = (67+0)/2
                          = 33.5 m/s

Then, calculate distance travelled, d:
                       d = average speed × time
                     = 33.5 × 2.4
                          = 80.4 m

We know the runway = 96 m.
The distance, x, to the end of the runway = 96 m - d. So x = 96 − 80.4 = 15.6 m

Recall



A driver travels at 28 m/s and notices a sheep in the 
road. The driver brakes when the sheep is 125 m 
away. The car stops in 8.5 s.
How far from the sheep is the car when it stops?

1

Your turn Hint p.160, Answers p.163

6

Detect

Solve

Recall



3 A stunt rider goes up a ramp and jumps over a gap. On 
take-off, her horizontal speed is  35 m/s. On landing, her 
horizontal speed is 25 m/s. She is in the air for 1.5 seconds.

i) Sketch a speed-time graph of the motion across the gap. 
ii) Calculate the length of the gap. 

A rocket going to a space station is fired vertically into 
space. It reaches a speed of 0.75 km/s in 2 minutes. 
How far has it travelled in this time?
(Assume its acceleration is constant).

2

A car stopped at the traffic lights. It then accelerated to a 
top speed of 35 m/s while travelling 350 m. 
How long did this take?

4

Your turn

2 3 4 no hints: +1 Total  /3   /3   /3   /10

Hint p.127, Answers p.130

7
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5.2 Calculate bond energies
Example

Detect

Recall

The diagram shows how hydrogen reacts 
with oxygen. 

Use the bond energy data to explain if 
hydrogen could act as a fuel.

For something to act as a fuel it needs to give out energy to its surroundings when 
it reacts. So I need to work out if hydrogen’s reaction with oxygen releases energy or 
not.  

The reaction tells me that two hydrogen molecules react with one oxygen molecule to 
form two water molecules.  

The bond energies table tells me the energy for each chemical bond.

A chemical reaction involves energy changes. There are two stages:

A car manufacturer wants to use hydrogen as a car fuel. 

1. Energy is needed to 
break apart the bonds in 
the reactants.

2. Energy is released to the 
surroundings when atoms come 
together to form new bonds in 
the products.



If the reaction gives out more 
energy than it takes in , there is 
a net release of energy. 
This warms up the surroundings. 
It is an exothermic reaction.
  

81

Why is the 
sum this way 

round?

 1. Calculate energy in. 
For the 2  H-H bonds. Breaking each bond takes in 436 kJ/mol.  
So 2 x H-H = 2 × 436 = 872 kJ/mol. 
For the O=O bond. Breaking each bond takes in  498 kJ/mol
Add the bond energies: 872 + 498 = 1370 kJ/mol

2. Calculate energy out.
For the 4 x O-H bonds. Making each bond gives out 463 kJ/mol. 
So 4 × 463 = 1852 kJ/mol

3. Calculate energy in – energy out.  
= 1370 – 1852 = - 482 kJ/mol

4. The answer is negative. So it is an exothermic reaction.
The reaction of hydrogen with oxygen releases energy. So hydrogen could be 
used as a fuel in cars.

Solve

How do the 
diagrams 

explain this?

Recall

W�= 2.4 s

How to decide if a reaction is exothermic or endothermic:

1. Calculate energy in. Add the energies for the bonds that break (reactants on left 
of equation). 

2. Calculate energy out. Add the energies for the bonds that form (products on 
right of equation). 

3. Calculate:   energy in – energy out.

4. If the answer is +ve, more energy is taken in by the system. It is endothermic. If the 
answer is–ve,  more energy is given out by the system. It is exothermic.

If the reaction takes in more 
energy than it gives out, the 
extra energy needed comes 
from the surroundings, So they 
cool down. 
It is an endothermic reaction.

The energy taken and given out can be different. 



Carbon monoxide reacts with oxygen to make carbon dioxide.1

Your turn Hint p.161, Answers p.165
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Detect

Solve

Recall

Use the bond energy values to determine whether this reaction releases energy.



3 Emma does a homework problem about a camping stove. 
Her answers are: 
A) 5794 kJ/mol.  B)  4249 kJ/mol.
Emma’s sister tells her she must have made a mistake.
Explain how her sister knew without adding bond energies.
 

2

Hydrogen can be made by reacting methane with water:
CH4 + H2O + 3H2 + CO
The bond energy for the reactants is 2578 kJ/mol.
The bond energy for the products is 2380 kJ/mol. 
Complete the chart by drawing energy bars to show the 
energy changes in reaction:
i) Breaking bonds.
ii) Making products.  
Suggest why this reaction has to be constantly heated.

4

2 3 4 no hints: +1 Total  /3   /3   /3   /10 83

In a Bunsen burner, methane reacts with oxygen:                                      
                              H
                         H-C-H + 2[O=O]               O=C=O + 2[H-O-H]                                                        
                              H
Explain why methane is a good choice for a Bunsen burner, 
using the bond energy data from Q1c.

In a camping stove, 

propane reacts with 

oxygen.  Work out the 

total bond energies of 

A) The reactants

B) The products
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7.5 Explain osmosis changes
Example

What 
happens 
during 

osmosis?

Detect

Recall

A student tested the effect of salt solution on a parsnip. She dissolved different 
masses of salt into 1 dm3 of pure water. Then she put pieces of parsnip into each 
solution. She weighed the parsnips beforehand, left the pieces in for 2 hours, and 
then dried and reweighed them.

The parsnip pieces were in different concentrations of salt solutions and their mass 
changed. This question must be about osmosis. 

The parsnip piece in solution D lost mass but all the other pieces gained mass. 

To make sure I get the movement of water the right way round, it helps to draw 
pictures.

Explain the pattern in her results.

Particles hit the partially permeable membrane.

Solute particles do not 
pass through.

They bounce back and 
collide with solvent particles, 
pushing them away. 

Water particles 
can pass  through. 



129

How could 
osmosis 

change the 
mass?

If the solute concentration inside the parsnip cell is 
higher than that outside, there is a net movement 
of water into the cell. This increases the mass of 
the parsnip.

If the solute concentration inside the parsnip cells 
is lower than that outside, there is a net movement 
of water out of the cell. This decreases the mass of 
the parsnip. 

Solve

W�= 2.4 s

So there is a larger move-
ment of water across the 
membrane this way.

If water particles are pushed 
away, there are fewer of them 
near the membrane.

Recall

And a smaller movement 
of water this way.

There is a net movement 
this way.

Overall 
When there is a difference in 
solute concentration, and a 
partially permeable membrane, 
there is a net movement of 
water particles from the 
less concentrated solution 
to a more 
concentrated solution. 

In solutions A-C the mass of the parsnip  increases. D is the only solution where the 
mass of the  parsnip decreases. The change in mass is because of osmosis. 

The mass of the parsnip in solutions A-C decreased, but the mass in solution D 
increased. 

So, we can conclude that the solute concentration inside the parsip cells must have 
been lower than 100 g/dm3 but higher than 75 g/dm3.



Your turn Hint p.162, Answers p.167
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Detect

Solve

Recall

1 A student investigated the sugar content of a sports drink.

He made four bags from artificial 
partially permeable membrane. He filled 
each bag with the drink and put them in 
different sugar solutions for 20 minutes. 
He weighed the bags before and after 
and calculated the percentage change 
in mass. 
Explain the pattern in the results.



A student takes 3 chicken eggs and dissolves their 
shells. The egg contents are now covered only by a 
partially permeable membrane. He places each egg 
in a different liquid for 15 minutes.
Explain the results shown by the bar chart. 

3 The diagram shows an osmosis investigation.
A student cut a potato in half and made a small 
well in the centre. She filled it with salt. After an 
hour she found the well filled with salt solution.
Explain why. 

A student sets up the equipment as shown.
Use a labelled diagram to explain the result in 
terms of particle movement. 

2

4

Your turn

2 3 4 no hints: +1 Total  /3   /3   /3   /10

Hint p.127, Answers p.130
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