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Our Values

Preparing for College:  
A message from the Principal:
Thank you for applying to study at Hopwood Hall College. We 

look forward to welcoming you soon. We want to help make 

sure that you are as well prepared as possible so that you feel 

at home here from day one. 

We understand that the transition from 
school to college can be daunting but 
there’s no need to worry! We have plenty 
of pre-enrolment activities which will help 
to prepare you and make your transition as 
smooth as possible. 

Before you join the College in September, 
we want you to begin to develop your 
skills. We have brought together some 
subject-specific information, signposting 
to helpful reading and relevant websites 
and some activities for you to complete. 

Don’t worry if you get stuck on anything, 
just try to complete as much as you can. In 
the meantime, if you have any questions, 
please contact  our Student and College 
Services Team on 0161 643 7560 who will 
be happy to help.

I look forward to welcoming you to your 
college very soon.

Julia Heap 
Principal and Chief Executive
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Introduction 

We believe that science has something to offer everyone. I hope this activity 
pack offers a flavour of GCSE Synergy Science. It is not just about mad 
scientists wearing white lab coats. Science is in our everyday lives, is in our homes 
and not just something to study in a school or college. I hope this activity pack 
will give you an insight into the world of science and make it a more approachable 
subject.  

This activity pack contains science content, quizzes, word-searches, YouTube 
links, questions and a range of experiments you can do in your home that are 
relevant to the GCSE Synergy course. 

Synergy Science is a subject that offers two GCSE grades and includes required 
practicals that are not just scientific but relevant to the modern world in which 
we all live.  

The content has been divided into two main sections, which contain connections 
between areas of biology, physics and chemistry:  

1. Life and environmental sciences – cover the following topics:  Building 
blocks: from atoms to cells, behaviour and transport on the small scale. 
Transport systems in animals and plants and how these systems interact. 
Interactions with the environment, the effects of factors in the 
environment on organisms, how our choices affect our health.  Explaining 
change: how organisms, species, living and non-living systems change over 
time.  

2. Physical sciences – cover the following topics: Building blocks for 
understanding: organising, patterns, properties and analysis. Interactions 
over small and large distances: strong and weak forces between atoms, 
molecules and larger structures and how they interact. Movement and 
interactions: rates of change of motion and direction of large and small 
objects, and chemical changes.  Guiding Spaceship Earth towards a 
sustainable future: resources of materials and energy. 

Please enjoy this activity pack! 
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Let’s not waste time – train your brain! 

Can you work out what these close-up everyday objects are? 

Answers are on page 19  

 
 

 

 

 
 

 
 

 

 

1 

2 

3 

4 
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Now you have tried to guess what the objects are above, here are some close ups 
of parts of you! 

 
 

The brain is covered at GCSE, but can you work out these brain teasers? 
•  

 

•  
 

•  
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Let’s test out your understanding of physics! 
 

 

The bumps on the bottom of this coke bottle are there to increase strength 
of the bottle. This is necessary because the plastic bottle must be able 
to withstand the pressure of the gas inside the drink. Also, it is usually served 
chilled, and when a liquid gets colder, its volume (size) changes, and the bottle 
must not buckle because of it. 
As an extra, the corner or tip of the bump can slightly expand and contract 
without breaking. This also takes care of the volume change. Pour the coke into 
a glass and add some ice.  
 
 

 
Spot and label the three states of matter 
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Once you have drank it, re-fill it with water and then place in your freezer for 
one day. What happens to the bottle? 
 

Everything is made up of particles – these are tiny little objects that we cannot 
see. Whether it is a solid, liquid or a gas they are made of particles. 

 

In the 3 boxes below, draw circles all the same size inside the boxes to show how 
you think the particles are arranged in a solid, liquid and a gas. 

 

 

 

 

 

 

Solid             Liquid           Gas   

 

Changes of state 

Matter can change state from solid to liquid to a gas. If you think about ice cubes 
in your drink, they can change into water once they melt and if you make a cup of 
tea, you need to boil the water in your kettle and once it boils, it will turn into 
steam which is a gas. 

Complete this passage below 

When ice ________ it turns from a solid into a __________. When water 
________ in the kettle, the water turns into water-vapour which is a gas, this 
is called ______________. The steam goes onto your cupboards which cools 
down and turns back into water, this is called ___________. If you put water 
into an ice cube tray, then put the ice cube tray in the freezer, the water will 
________ and turn back into ice which is a ________. 

freeze   evaporation   melts   condensation  liquid   solid 
    boils     

 

 

8 
 

Describe what happens in the following situations in your home. 

1. Wet clothing on a washing line dries out 

2. An ice cube in an empty glass turns into water 

3. Your bathroom windows steam up when you have a shower/bath 

4. Cooking pasta in hot water 

Density  

Any builder knows that a concrete post is much heavier than a wooden post of 
the same size. This is because the density of concrete is much greater than the 
density of wood. Density means how close the particles are packed together. 
Density is worked out from knowing the mass (weight) of an object and the 
volume (space) it occupies. Measuring the volume of a cube is easy enough but 
what if it was a small metal ornament? A man called Archimedes who lived in 
Greece thousands of years ago, placed a gold crown in a full can of water, the 
water that overflowed had the same volume of the crown.  

Density experiment 

Try this experiment at home. You will need 

• a measuring cylinder 

• water 

• a range of regular and irregular shaped objects including a stone, an 
ornament, a teaspoon, a marble, a metal pencil sharpener, a piece of 
Play-Doh shaped into a cube 

• weighing scales 

• ruler. 

Take care not to spill any liquids, if you do, clean them up after or ask your 
parent to do this. 

 

Calculate the volume of any regular shaped object by measuring its length, 
width and height.  

Measure the mass of any object by weighing it on scales 
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Calculate the density of an object by using this simple formula: 

Density = mass/volume 

Table 1: density of regular objects 

Object Length 

(cm) 

Width 

(cm) 

Height 

(cm) 

Volume  

(cm3) 

Mass 

(g) 

Density 

(g/cm3) 

       

       

       

 

Which regular shaped object is most dense? ___________________________ 

Table 2: Density of irregular objects 

Mass (g) Volume 
without 
Play-Doh    Play-Doh 
(cm3) 

Volume 
with 

 
(cm3) 

Volume of 
Play-Doh  
(cm3)

Density 

(g/cm3) 

     

     

     

 

Which irregular object is the most dense? ___________________________ 

 

If you ever over-fill your bath and then get into it, the water that spills out is 
the same as the volume of your body (do not try this at home). 
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Which of these objects do you think is a solid, liquid or gas? 

     

Sand is a ___________                 Toothpaste is a ______________ 

 

  

Wine Gums? _________     Candyfloss? ____________ 

 

  

 

Jam? _________________  Polystyrene? ____________ 
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Look at these YouTube clips before doing this wordsearch 

https://www.youtube.com/watch?v=Ku0oTu8ZWqk

https://www.youtube.com/watch?v=HCPXlLOPcso

 

Word search 

solids, liquids and gases (there are 21 words to find) 

P V I Y E W D M Y G T T Z I O 

O E M G O C A S U V N F L T M 

W V E R A S I C T I S I V N G 

E A L E S E T D O E R K S A E 

L P T N T E M P E R A T U R E 

C O I E M G G U E N R M U K Q 

I R N U R N N G L U S S W L Y 

T A G X I V U I O O S I X Q R 

R T V T Y L A P Z E V V T E B 

A E L W A J A P R E S A G Y O 

P E C R H V D P O X E U S D N 

M E S N E D N O C U L R P Q D 

B O I L I N G I Z A R J F V S 

S O L I D R P V R D I U Q I L 

S D V H F M S M L M R V V I H 
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Biology 

Food and digestion 

See if you can label this diagram of the human digestive system (use the 
words below) 

 

 

Anus    stomach     small intestine    large intestine    gall bladder    rectum 
pancreas  oesophagus (gullet)   appendix  mouth 

We have special chemical made by our digestive system called enzymes, they 
break down food and change them so they can be digested and absorbed into 
the blood. Bread is made up of starch but starch cannot be absorbed into the 
blood because their molecules are too big, so they have to get changed into 
sugars by an enzyme called amylase which is in your saliva. 

Here is another experiment to try at home, chew a piece of white bread and do 
not swallow it. Keep chewing it for 10 minutes and it should start to taste sweet 
– this is because the enzyme amylase in your saliva has changed the starch in 
the bread into sugars. This is a chemical reaction! 
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Food groups 

There are seven food groups: protein, carbohydrate, minerals, vitamins, fibre, 
water and fats (lipids). To have a balanced diet and not suffer health problems 
associated with diet it is best to have food from all 7 food groups rather than 
to concentrate on just some of them such as too much carbohydrate. 

Under each type of food, say what food group it contains. The first one has 
been done for you. Look around your kitchen and add some more foods and work 
out their food groups too. 

food Food group it contains 
 

 
 

Potatoes contain carbohydrate 
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Pulse rate activity 

Down load this app on to your phone: (its free) Instant heart rate: HR Monitor 

So you can do this practical which is about measuring your heart rate. 

The average heart rate at rest is between 60 – 100 - beats per minute (BMP) 

You can take your pulse rate by pressing on your wrist (see image) and you can 
exercise in your home (no need to go outside). E.g. you can do star jumps. 

Do each exercise three times to work out an average and measure the same 
place for the same amount of time (e.g exercise for 1 minute and then measure 
your pulse rate 1 minute). 

 

Record your results in the table below 

Activity/exercise Pulse rate 1 Pulse rate 2 Pulse rate 3 Average 
(mean) 

Resting     
Light      
Moderate     
Intense     

 

   

1. In which type of activity was your pulse at the fastest rate? 
____________ 

2. Can you explain why your pulse rate increase as you do more 
exercise? 

3. Why does your pulse rate slow down following exercise 
4. Why did you take an average for each type of exercise? 
5. Why did you exercise for 1 minute each time?  

 

  

Download this app on your phone (it’s free): Instant Heart Rate: HR 
Monitor – so you can do this practical which is about measuring your 
heart rate.
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The human nervous system 

Your nervous system can carry electrical signals that travel between 1 and 
120 metres per second. This means you can react to your surroundings very 
quickly. 

The time it takes you to respond to a stimulus (a change) is known as your 
reaction time. Reaction times vary from person to person but reaction times 
are important in everyday life, for example when driving. 

All you need for the following experiment is a ruler and a blindfold. 

Watch this YouTube clip https://www.youtube.com/watch?v=Fm02i4vEi5Q before you begin 

Aim 

The aim of this experiment is to determine whether a factor such as caffeine 
or background noise affects reaction times. 

Ruler drop test 

1. Work with a partner. 

2. Person A holds out their hand with a gap between their thumb and first 
finger. 

3. Person B holds the ruler with the zero at the top of person A's thumb. 

4. Person B drops the ruler without telling Person A and they must catch it. 

5. The number level with the top of person A's thumb is recorded in a 
suitable table. Repeat this, three times. 

6. Swap places and record another five attempts. 

7. You can use the conversion table to help convert your ruler measurements 
into reaction time or just record the catch distance in centimetres. 
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The smaller the distance, the better your reaction time. 
Write your results in the table below. 

Drop test 
attempts 

Ruler measurements in cm Ruler measurements in cm 
after drinking caffeine or 
being distracted by TV 

 

 Person 1 Person 1 Person 2 Person 2 
1      
2     
3     
4     
5     
6     
7     
8     
9     
10     

 

 

1. Write an explanation for the amount of practice and the reaction time? 
_____________________________________________________ 

2. Why is it difficult to take repeat readings using the same person? 
_____________________________________________________ 

3. Why was caffeine suggested in this practical? 
_____________________________________________________ 

4. Are there any anomalous results (these means unexpected results?)
_____________________________________________________  

  

In the space below, make a sketch of a graph you would expect to show from your data with and without 
caffeine. 
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Biology – growing cress seeds 

Put cotton wool inside the empty eggshell. Dampen it with some water. Sprinkle a 
generous amount of watercress seeds onto the cotton wool. Place your egghead 
on a sunny windowsill and give him some water each day. compare another egg 
with cress seeds growing in them but place in a shaded place, repeat growing in a 
warm place and then in a cold place such as the fridge. One week later compare 
your egg heads and make sketches of your results, or take photos with your 
phone. 

Discuss these results with your parents and explain the difference you might 
see.  
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Acids and alkalis – Chemistry practical 

Watch this clip https://www.youtube.com/watch?v=OMXMlWybv8A 

Red Cabbage Chemistry 
How to make a red cabbage indicator that will test the acidity or alkalinity 
of certain liquids. 

Ahh, the sweet smell of science! This next activity is super smelly, but really 
cool. Plug your nose and get ready to make your own red cabbage 
indicator that will test the acidity or alkalinity of certain liquids. 

Method 

1. Peel off three or four big cabbage leaves and put them in a blender filled 
one-half full with water. Blend the mixture on high until you have purple 
cabbage juice. 

2. Pour the purplish cabbage liquid through a strainer to filter out all of the 
big chunks of cabbage. Save the liquid for the experiments to follow. 

3. Set out three glasses, side by side. Fill each glass three-fourths full with 
cabbage juice. 

4. Add a little vinegar to the first glass of cabbage juice. Stir with a spoon 
and notice the colour change to red, which indicates that vinegar is 
classified as an acid. All acids will turn red when mixed with cabbage juice. 

5. In the second glass, add a teaspoon of washing soda or laundry detergent. 
Notice how the liquid turns green, indicating that this chemical is a base. 

6. Keep the two glasses of red (acid) and green (base) liquid for future 
reference. Fill the third glass of purple cabbage juice to show the colour 
of a neutral solution. 

7. Look around your home. Think of other household chemicals that you use 
daily (shampoo, glass cleaner, dish soap, hand soap, salt, ammonia, etc.) 
Try adding a small amount of each household chemical to your cabbage 
juice. Note the colour change to determine if the chemical is an acid (red) 
or a base (green). 
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8. Fill additional glasses with purple cabbage juice. Look around your kitchen. 
Think of other household liquids that you consume (coke, milk, 
orange juice, coffee, lemonade, etc.) Try adding a small amount of each 
liquid to your cabbage juice. Note the colour change to determine if the 
chemical is an acid (red) or a base (green). 

These are just a couple of ideas, but you aren’t limited to those! Try coming up 
with different ideas of variables and give them a try. 

Table of results (complete yourself). First one has been done for you. 

Products at home Acid or alkali or neutral 

milk  

  

  

  

  

  

  

 

 

 

I hope you enjoyed your taster for GCSE Synergy Science and you had fun with 
the do-it-at-home practicals! 

 

 

 

End of activity pack 
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Answers to some questions 

P 5: 1 = pencil, 2=razor, 3=scourer, 4=toothbrush. 

P 6 – brain teasers: 12 legs, remove car 3 

P11 sand = solid, toothpaste=neither solid or liquid, wine gums=solid, candy 
floss=solid, jam=liquid, polysterene=solid 

P12 fish contain protein for growth//repair, apple contains vitamins for health, 
bread contains carbohydrate for energy, milk contains fats, proteins and 
minerals,  

P15 1=intense, 2=your muscles need more oxygen, 3= muscles need less oxygen, 
4= to make sure your result fit the pattern and are not anomalous, 5=fair test 

P16 1= more practice quicker reaction time, 2= the person could have practiced 
more, 3=caffeine speeds up the nervous system because it is a stimulant. 

P17  

 

 

 

 

  

 

 
  

 

 

 

Unit 8 

Physiology of Human Body Systems 

Physiology is the study of how the body systems work.  You will focus on the physiological make up of three 
human body systems (musculoskeletal, lymphatic and digestive), how these systems function, what occurs 
during dysfunction and what available treatments there are.  This unit should be of interest you if you are 
interested in sport, body building and maintaining a healthy body.  Understanding physiology is a key 


