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Get the most from this book



Welcome to your student book for AQA Entry Level Certificate in Science. This book will help you learn more about Biology, Chemistry and Physics and build your practical and communication skills. Some of the key features are shown below.


On your course you will be assessed with a mixture of written tests and practical activities. These activities will be set by your teacher and will make up a portfolio of your work.
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You can use this book whether you’re studying for Entry Level Single Award or Double Award. This book can also be used to support those studying AQA GCSE Combined Science courses.
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Episodes


This book is broken into six parts – 2 for Biology, 2 for Chemistry and 2 for Physics. Each part is split into smaller episodes, so that you can learn the content in manageable chunks.


Photos


Look closely at these – they may give you extra information about a topic.


Key words


Important words are shown in blue text. You can find the meaning of these in the Glossary at the back of the book.



Questions



Work through the questions to check you’ve understood each topic.


You can also use these to practise for assessments.


Practical


Complete these to develop your practical skills. Your teacher will give you instructions on what to do. You may use this work as part of your portfolio.


Activity


Try these to see how well you understand a topic and build your investigation skills. Your teacher will give you instructions on what to do.



Summary



These pages can be found at the end of every section and show a list of things you’ve learned in class.


How do you feel about each one?


Spend some time thinking about this. It can help you and your teacher to know what you might need extra help with.


[image: ] Need more help


[image: ] Not sure


[image: ] Got it!


Show you can…


On every Summary page you will find a box of activities that will help you explore the topics you’ve just learned about. They can be done in class or at home and your teacher will give you ideas of what to do.


You can show what you’ve learned in lots of different ways.


[image: ] Work with a partner or in a group to discuss a topic or share information.


[image: ] Show what you know by doing something creative.


[image: ] Use your tech skills to share what you’ve learned.


[image: ] Write about what you’ve learned.


[image: ] Get hands-on to build a simple model or device. Be prepared to explain how and why you’ve built it.
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Answers


Answers for the questions and activities in this book can be found online at: www.hoddereducation.co.uk/aqaelcscience
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Biology 1


Episode 1 Inside the body



Vampires and monsters
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Everyone knows that to kill a vampire you have to drive a wooden stake through the heart. Where exactly is the heart?


You must get this right. If you fail to kill the vampire, then he will turn nasty!
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1  Draw an outline of the male human body and add these parts:







    a  liver


    b  heart


    c  large intestine


    d  testes








2  Now add any other body parts you know about.
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Bride of Frankenstein


When Doctor Frankenstein made his creature, he forgot how lonely life as a monster could be. In the 1935 horror film, The Bride of Frankenstein, the doctor creates a companion for his monster. He learnt that there are some differences between male and female bodies.
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3  List two differences between the male and female bodies.



4  The diagram of the female body shows two kidneys. Why are the kidneys not shown in the drawing of the male body?
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Alien autopsy


In 1995, a film claimed to show scientists dissecting an alien found near Roswell, New Mexico, in 1947.


The Roswell alien was supposed to have come from another planet. How could scientists interpret the body structure? They did this by looking at the organs. Organs are parts of the body that are self-contained and have a particular job to do. So, your heart is an organ. Your brain is an organ. Your stomach is an organ. Organs often work together in systems. Your heart and blood vessels transport substances around the body. They are both parts of the circulatory system.
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Activity


What goes where?


Complete Worksheet 1 about the major organs and organ systems.
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5  Name the two main parts of the nervous system.



6  Which body system is different in males and females?
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Transplants


What happens when one of our body organs fails? We cannot build an artificial kidney, lung or liver. The best we can do now is to transplant a healthy organ from a donor.


In 2013, 3000 people in the UK had kidney transplants. Over 6000 were still waiting for a transplant.
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7  Write a sentence with the word ‘donate’ in it.



8  What might make you worry about being an organ donor?
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Looking at cells



Organs, like all living things, are made of cells. Cells are so small that scientists need microscopes to see them. A good microscope can magnify the cells almost 2000 times.


The human egg cell is one of the biggest in the body. It is still too small to see without a microscope. If you imagine it was the size of a normal chicken egg, then a human being would be over 1200 m tall. That’s bigger than a skyscraper!


Most human cells have the same basic pattern.
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  9    Name the part of the cell that controls it.



10    Explain why all cells need an outer membrane.
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Practical


What do cells look like?


Use a microscope to look at cells. Draw what you see. Add labels to your drawing.
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Special cells



Although most cells have the same basic pattern, some are specialised to do a particular job.


A group of the same types of cells gathered together is called a tissue. So, muscle tissue is made of muscle cells.
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11    Give two differences between a red blood cell and a sperm cell.



12    What job does a nerve cell do?



13    Red blood cells have no nucleus. Explain why this helps them to carry oxygen around the body.
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Fighting cancer


In a healthy body, the cells work together to do a particular job. One sign of cancer is when the cells divide too quickly and cannot carry out their normal job in a tissue. We can often see this as a lump or tumour.


We often get lumps in our bodies and not all of these are cancers. Tumours can be benign (harmless) or malignant (cancerous). Malignant tumours are different because they can cause other parts of the body to grow out of control as well. So, a cancer may start in the liver but could spread to other parts of the body.
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14    Give one way a tissue is different from just a collection of different cells.
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15    What can Nathan say to people waiting for their test results to encourage them?



16    How might a family doctor first notice signs of cancer?
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It’s in the bag!
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Every year in the UK, 2200 men get testicular cancer. Sixty of them will die as a result of the disease. Testicular cancer is the commonest cancer in men aged 15 to 45.


Testicular cancer can be cured if it is caught in time. So, how can you tell if you have testicular cancer? You need to check your testes. If they show strange lumps or feel very hard, go to see your doctor.


Almost all lumps in the testes are not cancerous, but you should still go for a check if you find a lump.
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17    Why is a strange lump a possible sign of testicular cancer?



18    It is better to get a lump in the testes checked than waiting to see what happens. Why?
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Episode 2 Britain’s big problem



Let’s get fitter
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We are getting bigger and bigger in the UK. Too much food and not enough exercise means that we are getting more overweight every year.


People who are very overweight are called obese. Being overweight puts a strain on the heart, the muscles and bones. It can also lead to cancer and diabetes.


People who are underweight are also at risk. They can have less energy and have weaker bones. Their immune system may not work as well, which means they may become sick more easily than other people.
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1  Write a sentence with the word ‘obese’ in it.



2  Chan is 185 cm tall and weighs 62 kg. Look at the graph. What advice would you give him about his weight?



3  Sophie weighs 90 kg and is about 152 cm tall. What are the health risks that she is facing?
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What’s in our food?


Scientists sort the food we eat into five main groups. If we eat the right balance of these, and do enough exercise, we should be fit and a healthy weight.




[image: ]


Practical


What’s on your plate?


Test some foods for sugar, starch, protein and fat. Which foods have the most fat? Which have the most protein?
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Why do we eat?


The body uses the chemicals in the food to:





•  give us energy



•  repair damaged body parts



•  build new body parts



•  make a store of energy for a time when food is not available.
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4  State two foods you eat that have lots of protein.



5  List three foods that you eat with very little sugar – or no sugar at all!



6  Why should we try not to eat too much fat?



7  Why do weightlifters need to have lots of protein in their diet?
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The High Energy Biscuit



In 2012, the rains did not come to Mali, Niger, Nigeria and Chad. The crops died and the people had no food. The only chance of survival was to walk many miles to food stations set up by the United Nations.
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Practical


Biscuit breakdown


The label below shows the ingredients for a High Energy Biscuit. Test some biscuits you like to see how much energy they contain. And do they contain fats, sugars and protein? Could your favourites become rescue biscuits?
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Exercise



Playing sports or doing other sorts of exercise can help someone be a healthy weight and avoid illnesses like type 2 diabetes.


People who exercise regularly are usually fitter than people who do little exercise.
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  8    Is exercise fun?


  9    Name some sports or exercises that might help someone get fitter.



10    How many times a week do you exercise?








11  a  What seems to cause type 2 diabetes?


       b  How can you reduce the chances of getting type 2 diabetes?








12    What are the main dangers of type 2 diabetes?
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Diabetes


Diabetes is a disease that is becoming much more common in the UK. There are two types of diabetes.


Type 1 diabetes is quite rare and is not linked to diet. Type 2 diabetes seems to be linked to diet. Obese people are much more likely to develop type 2 diabetes.


Someone with diabetes does not produce enough insulin. Insulin is a chemical that helps the body to control sugar levels in the blood. Without enough effective insulin blood sugar levels can go out of control.


Table 2 shows what happens when the sugar level goes above or below a safe level.
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Break it down



What happens to food once it gets into the body? The gut is a long, muscular tube leading from the mouth to the anus. Muscles in the gut wall squeeze the food along this tube. It can take about 30 hours to get food all the way along the tube.
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The digestive system is an important part of the body and contains a number of different organs:




[image: ]






[image: ]





13    What is the gut wall made from?



14    If you accidentally swallow a coin, how long will it take until it comes out of the anus?
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Gastric bands



Doctors can fit a gastric band to help people who are very overweight.


A gastric band squeezes the top of the stomach. When you swallow food it fills the space above the band very quickly. So you do not feel so hungry.




[image: ]






[image: ]




Digesting dinner


As food passes along the gut, the body produces enzymes and mixes these with the food.


Enzymes can break down the food into substances the body can absorb. These substances pass into the blood and around the body. Each type of food needs its own sort of enzyme.
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15    Gastric bands are only offered to people who are very obese. Why not fit them with people who are only slightly overweight?



16    What job do enzymes do in the gut?
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person. Because we each have two
kiduneys, it is possible to give one
A away and still be healthy. ttis a
serlous operation and it Ls ot easy
0 fund someone with the corvect
‘mateh’.
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The nucleus:

this contains the
genes and controls
what happens in the
cell.

The cytoplasm:
most of the cell's
chemical reactions
take place here.

The cell membrane:
this controls what
gets into and out of
the cell.

A A human cell
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AThe female human body with
the gut removed to show the
back of the body
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Table 1 Main body systems in humans

System Which organs What job does it do?

does it include?
Circulatory Blood vessels and | Transports substances around the
system heart body.
Skeletal system | Bones and joints | Holds the body upright.
Gives somewhere for the muscles
to attach.
Nervous system | Brain and nerves | Controls the body and lets us
think.
Digestive Mouth and gut Breaks down food and absorbs it
system into the body.
Respiratory Lungs, nose and | Collects oxygen from the air.
system throat Passes carbon dioxide out to the air.
Reproductive Sex organs (testes | Produces the sex cells (eggs and
system and ovaries) sperm).
Supports growth of fertilised egg.
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{ sometimes find my work at
the food station difficult. Lsee
people who ave so close to death.
We need to get food into them. as
soow as possible. \We use a HEB —
that's a High Bnergy Biscuit. tt
is easy to digest, cheap to make
and gives thew Lots of energy.
tt's amazing how a simple
biscuit can save a Life!
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lable 2 What happens when blood sugar level is too low or too high

Blood sugar level too low Blood sugar level too high

What are the
symptoms?

You feel very weak and tired.

In rare cases you can pass into a very
deep sleep. This is called a diabetic coma.

You do not notice this very much. That is
why it is so dangerous!

What is happening
inside your body?

Your cells do not have enough sugar to
make energy.

Your kidneys, eyes and nerves are damaged.
Your blood vessels start to clog with fatty
deposits.

Many people also develop painful sores on
the feet.

How can you deal
with this?

A careful diet can help to stop the blood
sugar going too low.

A spoonful of sugar or jam can help to
raise blood sugar quickly and help you
come out of a coma.

A careful diet can help to stop the blood
sugar going too high.

Injections of a chemical called insulin can
reduce blood sugar levels.
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A The Bride of Frankenstein: a
monster made of female body parts
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A The male human body
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A One way to deliver your daily biscuit ration — drop them from a
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