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This is a pack of work to introduce you to the concepts and content needed to 

succeed in your Level 3 Applied Science and Forensic Science course. 

Both Applied Science and Forensic Science include content from all three sciences 

which are Physics, Chemistry and Biology.  At Level 3, all three sciences are highly 

numerical which also means that you will be studying quite a lot of mathematics 

content as well. 

QUESTION Which subjects are included in Applied Science or Forensic Science?  

(Tick four options.) 

 Physics     Chemistry 

 Engineering    Medicine 

 Mathematics    Biology 

This booklet contains some topics which will help you to bridge the gap between 

your knowledge from GCSE and the first part of the content of the Level 3 course. 



 

 

The course is taught by a combination of experiments and class discussion of the 

syllabus material.  

It is very important to settle quickly into a committed pattern of work. Keeping on top 

of your work means completing all set tasks on time and making sure you understand 

current work. You can achieve this by being alert in class, by thinking about each lesson 

at home, by extra reading, by asking questions and by attending support sessions.  

The following qualities must be developed to maximise your achievement: 

✓ keep organised notes 

✓ be punctual 

✓ active participation during lessons 

✓ have good time management qualities 

✓ meet homework deadlines 

✓ complete every piece of work set 

✓ seek extra help on a regular basis & study lessons 

✓ be prepared for topic tests 

✓ go over homework and learn from mistakes 

✓ read around the subject - booklist 

✓ aim for independent study 

 

 

 

  

HOW TO STUDY SCIENCE AT LEVEL 3 



 

 

SYMBOLS OF THE ELEMENTS  

Each of the 90+ chemical elements has its own symbol. The symbol of an element 

consists either of a single capital letter or a capital letter followed by a small letter. 

Since there are only 26 letters in the alphabet, not all elements can have a single letter 

symbol. 

Typical examples are: 

carbon  __          aluminium  __   nitrogen  __          

magnesium __   oxygen  __          calcium  __  

hydrogen  __          zinc   __   Sulphur  __         

chlorine  __  iodine  __          bromine     __ 

The reasons for these elements having the symbols listed are obvious. The symbol is 

either just the first letter of its name or the first letter with either the second or third 

letter in its name.  

However, how can we explain the following symbols? 

  iron         =  Fe 

  copper     =  Cu 

  sodium      =  Na 

  potassium  =  K 

  silver        =  Ag 

 

These seem to have very little in common with the name of the element. 

 

In fact, the symbols of these elements refer to the Latin name the Romans used 2000 

years ago. The Latin names of the elements listed above are: ferrum, cuprum, natrium, 

kalium and argentum. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

INTRODUCTION TO THE LANGUAGE OF CHEMISTRY 



 

 

The countries Argentina and Cyprus are named after the metals found there: silver and 

copper respectively. 

 

Complete the following: 

 

 

 

 

 

  



 

 

NAMING CHEMICAL COMPOUNDS 

When two elements react, such as sodium and oxygen, they form a compound. The 

name of this compound must tell you the elements that are present in it. In this case, 

the name of the compound is sodium oxide because we write the metal first. 

When only two elements react to form a compound, the name of the compound must 

end in the letters -ide. 

Examples: Silver chloride is a compound containing silver and chlorine only.  

  MgO is a compound of magnesium and oxygen called magnesium oxide 

TASK: NAME THE FOLLOWING COMPOUNDS 

• The compound formed between calcium and oxygen 

• The compound formed between zinc and bromine  

• The compound formed between sodium and sulphur 

• The compound formed between iron and chlorine 

• The compound with the formula MgS 

• The compound with the formula AlN  

• The compound with the formula KBr 

• The compound with the formula AgCl 

If the name of a compound ends in –ate, this tells you that it contains 

oxygen.  

Examples:   calcium carbonate  CaCO3 

    sodium sulphate   

    potassium nitrate 

 

 

 

 

 

  



 

 

 LIST OF THE FORMULAE OF SOME POSITIVE AND NEGATIVE IONS 

Name Symbol Charge 

lithium Li+ 1+ 

sodium Na+ 1+ 

potassium K+ 1+ 

magnesium Mg2+ 2+ 

calcium Ca2+ 2+ 

barium Ba2+ 2+ 

aluminium Al3+ 3+ 

hydrogen H+ 1+ 

potassium K+ 1+ 

zinc Zn2+ 2+ 

iron(II) Fe2+ 2+ 

iron(III) Fe3+ 3+ 

fluoride F- 1- 

chloride Cl- 1- 

bromide Br- 1- 

iodide I- 1- 

oxide O2- 2- 

sulphide S2- 2- 

hydroxide OH- 1- 

carbonate CO3
2- 2- 

hydrogen carbonate HCO3
- 1- 

sulphate SO4
2- 2- 

nitrate NO3
- 1- 

phosphate PO4
3- 3- 

ammonium NH4
+ 1+ 

 

 

 

 

 

 

  



 

 

TASK: WRITE THE FORMULAE OF THE FOLLOWING COMPOUNDS 

 Name Formula 

1 Copper (II) sulphate  

 

2 Sodium hydroxide  

 

3 Magnesium nitrate  

 

4 Calcium carbonate  

 

5 Zinc (II) iodide  

 

6 Barium chloride  

 

7 Sodium hydrogen carbonate  

 

8 Potassium iodide  

 

9 Calcium oxide  

 

10 Beryllium chloride  

 

11 Silver (I) nitrate  

 

12 Iron (II) sulphate  

 

13 Ammonium chloride  

 

14 Sodium oxide  

 

15 Zinc (II) nitrate  

 

  



 

 

TASK: SOME MORE CHEMICAL FORMULAE 
 

Name Formula 

1 ammonia  

2 ammonium chloride  

3 calcium carbonate  

4 calcium hydroxide  

5 carbon dioxide  

6 copper( II) sulphate  

7 ethane  

8 hydrochloric acid  

9 iron (III) oxide  

10 lead (II) sulphate  

11 magnesium oxide  

12 methane  

13 nitric acid  

14 potassium iodide  

15 silver (I) nitrate  

16 sodium chloride  

17 sodium hydrogen carbonate  

18 sodium hydroxide  

19 sulphuric acid  

20 zinc (II) bromide  

 

 

  



 

 

WRITING CHEMICAL EQUATIONS 

A chemical equation consists of the formulae of the reactants on the left of the reaction 

arrow and the products on the right. 

reactants  →  products 

 

An equation must BALANCE: if there are five oxygens on the left of the arrow, there 

must be five oxygens on the right. This applies to ALL the elements present in the 

equation.  

 

1) To write a fully balanced chemical equation, you begin with the word equation which 

gives the names of the substances involved.  

 

calcium chloride + sodium carbonate → sodium chloride + calcium carbonate 

 

2) Convert the names of the compounds to formulae:  

 

CaCl2   + Na2C03  →  NaCl +   CaCO3 

 

This equation is NOT BALANCED. There are two chlorines on the left of the arrow and 

only one on the right. You CANNOT alter NaCl to NaCl2 as this would change the 

compound. 

 

3) You must balance the equation by putting numbers IN FRONT of the formulae: 

 

CaCl2  +  Na2C03 → 2 NaCl  +  CaCO3 

Now there are two chlorines on each side of the equation and the sodiums also balance. 

 

NOTE: Reactive gaseous elements such as oxygen, chlorine and hydrogen do not exist as 

simple atoms. Two atoms pair up to form a diatomic molecule (a molecule consisting of 

two atoms): O2, Cl2 and H2. 

 

EXAMPLE 1: copper (II) oxide + hydrogen → copper + water 

EXAMPLE 2: sulphur dioxide + oxygen → sulphur trioxide 

 

 

 

 

  



 

 

WRITE BALANCED EQUATIONS FOR THE FOLLOWING REACTIONS 

 

a)  copper(II)    +    sodium         →     copper(II)        +       sodium 

 chloride           hydroxide             hydroxide                  chloride 

 

b)  sodium  +  water  →  sodium hydroxide  +  hydrogen 

 

 

c)  aluminium  +  chlorine  →  aluminium  chloride 

 

 

EXTRA POINTS 

The state symbols should be included in an equation.  

gas : liquid : solid : aqueous (dissolved in water) 

 

 2 KOH(aq)  +  CuCl2(aq)  →  Cu(OH)2(s)  +  2 KCl(aq) 

 

Many dry crystals have water molecules chemically bonded to the compound. It is called 

the water of crystallization. Different compounds have different numbers of water 

molecules attached. 

 

copper(II) sulphate   5 water molecules   CuS04.5 H20  

 

iron(II) chloride    4 water molecules   FeCl2.4 H20  

 

REARRANGING EQUATIONS 

You will be rearranging the equations while carrying out the moles calculations. The 

following section will briefly introduce you the formulae to find the number of moles in 

solids, solutions and gases and how to rearrange them: 

(i) Moles in solids, n =  m/Mr 

Rearrange the above equation to find the mass, m 

 

(ii) Moles in solutions, n = c x V  

Rearrange the above equation to find the concentration, c 

 

 

 

  



 

 

(iii) Ideal gas equation, PV = nRT 

(a) Rearrange the ideal gas equation to find the pressure, P 

  (b) Rearrange the ideal gas equation to find the temperature, T 

(c) Rearrange the ideal gas equation to find the volume, V 

(d) Rearrange the ideal gas equation to find the number of moles, n 

QUESTIONS: 

1) Balance the following equations: 

 

  a) Mg    +    HNO3     →   Mg(NO3)2   + H2 

  b) CuCl2  +    NaOH    →  Cu(OH)2      +    NaCl  

  c) SO2     +    O2    →    SO3  

  d) C3H8    +    O2    →   CO2   +    H2O 

 

2) Give balanced equations for the following reactions: 

a)   sodium  +  oxygen  →  sodium oxide 

b) aluminium  +  chlorine  →  aluminium chloride 

c) calcium  +  hydrochloric acid  →  calcium chloride  +  hydrogen 

 d) ammonia  +  sulphuric acid  →  ammonium sulphate 

 

3) Give balanced equations for the following incomplete reactions: 

 

a) nitric acid +  calcium carbonate  → 

b) calcium hydroxide  +  sulphuric acid  → 

 

 

 

  



 

 

4) Choose the correct answer from the given options: 

 

1. Chemical formula of Sodium 

carbonate is 

(a) Na2CO3 

(b) NaOH 
(c) NaCO3 

(d) Na(CO3)2 

2. Chemical formula of Lead (II) 

nitrate is 

(a) Pb(NO3) 

(b) Pb(NO3)2 
(c) PbN2 

(d) Pb(NO2)2 

3. Chemical formula of Potassium 

hydroxide is 

(a) K(OH)2 

(b) KOH 
(c) KHO 
(d) KH 

4. Chemical formula of Nitric acid is (a) HNO3 

(b) HON3 
(c) NHO3 

5. Chemical formula of Silver (I) 
nitrate 

(a) AgNO3 
(b) AgNO2 

(c) AgN 
(d) Ag(NO3)2 

6. Chemical formula of Caesium 
bromide is 

(a) CsBr2 
(b) CsBr 

(c) Cs2Br 

7. Chemical formula of Lithium 

carbonate is 

(a) LiCO3 

(b) Li(CO3)2 
(c) LiC 

(d) Li2CO3 

8. Identify the equation which is 

balanced correctly: 
(a) 6Ca   +   O2   →    3CaO 

(b) 2Ca   +   O2   →    2CaO 

(c) 2Ca   +   O2   →    4CaO 

9. Identify the equation which is 
balanced correctly: 

(a) 2Al   +    4H2SO4   →   Al2(SO4)3   +    3H2 

(b) 2Al   +    3H2SO4   →   Al2(SO4)3   +    6H2 

(c) 2Al   +    3H2SO4   →   Al2(SO4)3   +    3H2 

10. Identify the equation which is 
balanced correctly: 

(a) Br2  +  2KI  →  2KBr  +  I2 

(b) Br2  +  2KI  →  2KBr  + 2 I2 

(c) Br2  +  2KI  →  KBr  +  I2 

11. Identify the equation which is 
balanced correctly: 

(a) 3Fe   +   4H2O   →   Fe3O4   +  3H2 

(b) 3Fe   +   4H2O   →   Fe3O4   +  4H2 

(c) 4Fe   +   4H2O   →   Fe3O4   +  4H2 

12. Identify the equation which is 

balanced correctly: 
(a) 4HNO3  →  3NO2  +  2H2O  +  O2 

(b) 4HNO3  →  4NO2  +  H2O  +  2O2 

(c) 4HNO3  →  4NO2  +  2H2O  +  O2 

13. Hydrogen gas has chemical 

formula: 

(a) H2 

(b) H 

14. Bromine is chemically represented 

as: 

(a) Br2 

(b) Br 

15. Sodium is chemically represented 

as: 

(a) Na2 

(b) Na 

 

 

  



 

 

Looking through your GCSE Biology/Science materials, answer the following questions 

and bring to your first biology lesson. 

 

BIOLOGICAL MOLECULES  

1. What are the monomers in proteins? 

 

2. What three elements are both carbohydrates and lipids made out of? 

 

3. What are the monomers of DNA? 

 

4. Where would you find the chromosomes in a liver cell?  

 

MOVEMENT OF MOLECULES 

 

5. The diagram (not to scale) represents molecules of a sugar dissolved in the bottom 

layer of water in a beaker. Make two similar diagrams to show the diffusion 

(movement) of salt molecules after (a) a few minutes, (b) after several hours.       

 

 
 

6. Which one of the following is the best definition of osmosis?  

 

a) The movement of water from a concentrated solution to a dilute solution across 

a selectively permeable membrane.  

b) The movement of a dissolved substance from a concentrated solution to a dilute 

solution (across a selectively permeable membrane).  

c) The movement of water from a dilute solution to a concentrated solution across 

a selectively permeable membrane.  

d) The uptake of water by a living cell. 

 

 

 

  

BIOLOGY 



 

 

7. Which of the statements above is a description of diffusion? 

ENZYMES AND DIGESTION 

8. What are the final digestion products of  

a) protein?   

b) fat?  

c) starch?  

9. How does chewing food help to speed up digestion?   

 

10. Name the enzyme present in saliva and say what type of food it acts on?  

 

CELLS AND TISSUES 

11. Which one of the following best describes the function of a cell membrane?  

    a) It holds the cell in a specific shape.  

    b) It controls the substances entering and leaving the cell. 

    c) It controls the substances entering the cell.  

    d) It provides a rigid barrier to the cell structures.  

12. The drawing shows a group of three cells.  Make an outline drawing in the box to 

show how the cells would appear under the microscope if a thin section from A 

to B was cut and mounted on a slide. 

 

 

A B 

 

 

 

  



 

 

13. Complete the table. Place these organelles in the correct columns. 

cell wall, cytoplasm, cell membrane, mitochondria, nucleus, central vacuole, 

chromosomes, chloroplasts, ribosomes 

Found in animal cells only Found in plant cells only Both 

   

   

   

   

   

   

14. The drawings below show stages in mitosis, but in the wrong order. What is the 

most likely sequence of events? 

 

 

15. Regular exercise can increase metabolic rate.  

 Two people did five minutes of gentle exercise from rest.  

 The table below shows the effect of the exercise on their heart rates.  

 

 

 

 

  

A           B          C       D  E         F        G 



 

 

a) Describe two differences in response from person R to person S to the 

exercise. Use the information from the table.  

1).  

2).  

16. A student made the following hypothesis about the heart rate of smokers and 

non-smokers during exercise. 

 “During exercise, the heart rate of smokers increases more than the heart rate of 

non-smokers.” 

 Design an investigation that would allow you to test this hypothesis.  

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

Knowledge of waves is important for Applied Science. Where there are blanks, use 

your GCSE Physics/Science notes for information 

WAVES 

• A wave is a vibration that transfers energy.   

• There are two types of waves - Progressive waves and Stationary waves 

• Progressive waves transfer energy without transferring matter 

• Examples include electromagnetic waves, sound waves and water waves 

• Most waves have to travel though a medium containing matter. 

• Electromagnetic waves can travel through vacuum.   

• Two types of progressive waves - Transverse waves and longitudinal waves 

TRANSVERSE WAVES 

• Definition: In a transverse wave, the displacement of the wave is at right 

angles to the direction of energy transfer. 

 

• In this example, the wave displacement is up/down, but the energy transfer is to 

the right. 

 

 
 

• Examples of transverse waves you will be asked to name: 

 

• Electromagnetic waves  

 

– Gamma, X-rays, Ultraviolet, Visible Light, Infra-red, Microwaves, Radio 

Waves 

 

• Water waves and earthquake S waves 

  

PHYSICS 



 

 

LONGITUDINAL WAVES 

 

• Definition: In a longitudinal wave, the displacement of the wave is parallel to 

the direction of energy transfer. 

 

• In this slinky, the wave displacement is left/right, and the energy transfer is to the 

right. 

 

 
 

• Examples of longitudinal waves you will be asked to name: 

 

• Sound waves and earthquake P waves 

 

DESCRIBING LONGITUDINAL WAVES 

 

• There are two important regions. 

 

• The area of highest density is   _______________________ 

 

• The area of lowest density is      _______________________ 

 

 
 

 

     



 

 

PROGRESSIVE WAVES 

 

Definition of a progressive wave:  a progressive wave transfers energy without 

transferring matter.   

 

Progressive waves can be either transverse waves or longitudinal waves.   

 

WAVE PROPERTIES 

 

Displacement 

• The displacement is the distance and direction of the point on the wave from 

the equilibrium position.  

• Along a wave, the displacement varies from zero to maximum positive and 

negative values. 

 

Amplitude 

• Definition: The amplitude is the maximum displacement from equilibrium. 

 

 
 

• In a longitudinal wave, the equilibrium position is the “undisturbed” position on 

the wave. 

 

The displacement is still the distance from equilibrium and the amplitude is 

represented at the point of compression or rarefaction. 

 

 

 

 

 

  



 

 

WAVELENGTH 

 

• All of these arrows represent the wavelength of this transverse wave. 
 

 
 

• How do we use arrows to represent the wavelength of a longitudinal wave? 

 
Wavelength definition: ________________________________________________________ 

_________________________________________________________________________________ 

__________________________________________________________________________________ 

Symbol:                  and unit:              

 

Frequency:  

 

Time period: 

Speed of wave 

• Distance per unit time travelled by the wave.        Symbol:   v      units:  ms-1  

• Speed, frequency and wavelength are related by:    speed = frequency x wavelength  

• Data sheet shows:     v = f  λ          v: speed of the wave   f: frequency   λ: wavelength 

 
v / ms-1  λ / m  f  / Hz  

Blue light  
 

4.40 x 10-7  
 

Opera singer’s high note  340 (speed of sound)  
 

3520  

Water waves  
 

5.73  4.4  
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