
BTEC Applied science 

Summer project 
 

 

1. Complete the tasks in the booklet you have been given in lessons for the Energy content 

of fuels using the textbook and suggested websites: 

 

2. Complete the following tasks to plan investigations connected to these topics and 

improve your understanding through activities and research 

  



3. Energy content of fuels - investigations 

Plan the following investigations in as much detail as you can using the investigation 

planning sheets to help you and using the structure on the investigation planner (adapted if 

necessary for some investigations). 

 

4. i) Describe acid rain and the effect it has on the natural and manmade environment. Explain how 

the problem has been reduced since the problem was at its peak and what still needs to be done. 

https://www3.epa.gov/acidrain/education/site_students/whyharmful.html 

https://ypte.org.uk/factsheets/acid-rain/the-effects-of-acid-rain 

 

ii) Particulates from diesel engines are a major health issue in many cities all over the world, but 

particularly in the heavily-populated big cities of south-east Asia. Read the following article and 

research the problems of particulates, smog and air pollution. Write a report explaining the causes 

and describe some solutions to the current problem. 

https://www.bbc.co.uk/news/world-asia-india-41925067 

https://www.nationalgeographic.org/encyclopedia/smog/ 

https://en.wikipedia.org/wiki/List_of_most-polluted_cities_by_particulate_matter_concentration 

https://www.independent.co.uk/environment/electric-cars-environmental-impact-green-

renewable-energy-explained-a8624351.html 

https://www.nationalgeographic.com/environment/energy/reference/renewable-energy/ 

https://www.theguardian.com/environment/2013/apr/17/why-cant-we-give-up-fossil-fuels 

  

Energy content of fuels 

 Investigation Suggested resources (in addition to textbook) 

1 Finding the heat energy supplied by a fuel using 

calorimetry 

https://edu.rsc.org/resources/heat-energy-from-

alcohols/1733.article 

 

2 Investigating the energy content of different foods https://pbiol.rsb.org.uk/energy/energy-in-

food/how-much-energy-is-there-in-food 

 

3 Investigating the heat energy released by different 

candles 

https://sciencing.com/calculate-heat-combustion-

paraffin-wax-5038072.html 
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Planning an investigation 
Part of your exam following your practical task is a 12 mark question planning an 
investigation. You will need to include several sections in order to achieve a good mark: 

 A hypothesis 

 Selection and justification of equipment, techniques or standard procedures 

 Health and safety associated with the investigation 

 Methods for data collection and analysis to test the hypothesis including: 
- the quantities to be measured 
- the number and range of measurements to be taken 
- how equipment may be used 
- control variables 
- brief method for data collection analysis 

Checklist 

 A hypothesis – a prediction of what you expect to happen to the dependent variable 

 as the independent variable increases and an explanation using relevant science ideas 

  A list of equipment needed and a labelled diagram 

  Identify the independent and dependent variables  

 A step-by-step method explaining how you will use the equipment and what you will 

do, including any techniques you will use to ensure accuracy 

 A clear description of the range of the independent variable – first and last readings 

and the interval between them 

 A list of control variables which will need to be kept the same through the 

investigation 

 Health and safety information making any hazards and how to stop them causing 

injury clear 

 A brief overview of the method you would use to process (type of graph) and analyse 

your results.  

Level Mark Simplified mark scheme:   Main criteria 

1 1-3 An attempt at a hypothesis but poor understanding of science ideas 

An attempt at a plan but showing poor understanding 

General statements and a poor incomplete and illogical plan 

Not logically ordered 

2 4-6 An attempt at a hypothesis with some understanding of science ideas 

A reasonable attempt at a plan showing some understanding 

Reasons for method has some links to relevant science ideas 

Some logical order and a plan that will give some results 

3 7-9 A good attempt at a hypothesis with an explanation showing generally good 

understanding of science ideas 

A clear plan showing generally good understanding of relevant science ideas 

Reasons for method has clear links to relevant science ideas 

Generally logical order and a mostly complete plan that will give a good set of results 

4 10-12 A full hypothesis with an explanation showing clear understanding of science ideas 

A clear step by step plan showing full understanding of relevant science ideas 

Reasons for method has clear links to relevant science ideas 

A clear logical order and a plan that will give a very good set of results 



 

Exam board mark scheme 

 

  

 

 

  

Level Mark Description 

1 1-3  limited attempt at a hypothesis is made  

 demonstrates limited knowledge and understanding of scientific concepts,   
procedures, processes and techniques with a basic description of the plan to 
investigate the scientific scenario given 

 provides a rationale for the method suggested and generic statements may be  
presented rather than linkages being made so that lines of scientific reasoning are 
unsupported or unclear 

 the plan will not be logically ordered with significant gaps that will not lead to 
reliable results being collected 

2 4-6  an explanation for the hypothesis is given which is partially supported by scientific 
understanding. 

 demonstrates adequate knowledge and understanding of scientific concepts, 
procedures, processes and techniques with a partial description of the plan to 
investigate the scientific scenario given 

 provides a rationale for the method which has occasional linkages present so that 
lines of scientific reasoning are partially supported 

 the plan will generally be in a logical sequence and will yield some results 
3 7-9  an explanation for the hypothesis is given which is supported by scientific 

understanding  

 demonstrates good knowledge and understanding of scientific concepts, 
procedures, processes and techniques with a clear description of the plan to 
investigate the scientific scenario given 

 provides a rationale for the method which has linkages present so that lines of 
scientific reasoning are supported 

 the plan will be in a logical sequence but with minor omissions of steps and will yield 
reliable results 

4 10 -

12 
 an explanation for the hypothesis is given which is fully supported by scientific 

understanding 

 demonstrates comprehensive knowledge and understanding of scientific concepts, 
procedures, processes and techniques with a step by step description of the plan to 
investigate the scientific scenario given 

 provides a rationale for the method which has consistent linkages present so that 
lines of scientific reasoning are fully supported 

 the plan will in a logical sequence and will lead to a reliable set of results being 
collected 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results table 

 

 

 

Title of experiment: 

Overview / aim Independent variable – 

 

Dependent variable -  

Hypothesis: 

Step-by-step method 

Equipment list: 



Results table 

 

 

 

 

  

Type of graph or analysis to use 

Graph sketch or analysis tables needed 

Expected results and conclusion 

Sources of error and actual error for each 



Physiology of the human musculoskeletal system 

Next year one of your assignments will be on the musculoskeletal system. Complete these 

tasks and make notes on each of these areas, including diagrams and website references 

in your work 

 

1. The skeleton: 

a) Produce an A3 size poster of the human skeleton. This can be drawn or a printed blank skeleton 

diagram which you should then label. Include on your poster 

 The Latin names of the bones, labelling all major bones  and as many others as possible 

 

 

b) Types of bones and bone tissue  

Complete the labelling sheets for long bones, compact bones and spongy bones. 

 Research each of the following and give a diagram, description and explanation of the 

composition of the bone together with an example of each and where it is found in the 

body: 

o long bones 

o short bones 

o flat bones 

o irregular bones 

o sesamoid bones 

 Describe the difference between compact bone and spongy bone 

 

c) The functions of the skeleton and bone tissue 

 Describe the functions of the bones and skeleton considering the following areas: 

o Movement 

o Protection of internal organs 

o Bone marrow and cell production 

o Storage of minerals 

o Hormones and calcium deposition 

o Effect of weight-bearing exercises on compact bone 

 

 

2. Joints 

a) Research the three different types of joint:  

 Fibrous 

 Cartilaginous 

 Synovial 

o Complete the labelling sheet for a synovial joint 

 

 

 

 



o Research the following types of synovial joints and give examples: 

 Pivot 

 Hinge 

 Saddle 

 Plane 

 condyloid 

 ball-and-socket 

b) Choose one from each of these pairs of joints and find a blank diagram for each 

 either knee joint OR elbow 

 either shoulder joint OR hip  

 Label both diagrams fully  

 include the names of the muscles attached to each part of the joint.  

 Describe the types (eg adduction, flexion, circumduction)and ranges (eg 120˚, 360˚)of 

movement possible in a normal healthy example of this joint  

 

3. Muscles 

a) Complete the labelling sheets of muscles of the upper and lower limbs, thorax and abdomen 

 Research the major muscle groups in the human body  

 Produce a labelled diagram of a whole human body showing their location, annotated to 

show the importance of main muscle groups in normal movement 

b) Complete the labelling sheet of muscle tissue 

 Find a labelled diagram of a sarcomere from muscle tissue 

 Describe how muscles contract 

 Compare slow and fast twitch muscle fibres 

 

4. Research the following musculoskeletal conditions and illnesses and how they are treated. For 

each one describe how normal movement is affected and evaluate the advantages and 

disadvantages of the treatments available by referring to the side effects or effects on lifestyle 

 Rheumatoid arthritis 

 Bone cancer 

 Shoulder dislocation 

 Rickets (vitamin D deficiency) 

 Stress fracture 

 Hip dysplasia 

 Hypermobility 

 

 

Remember to include diagrams and website references in your work 

  



 

 

  



  



  



Physiology of the human lymphatic system 

Next year one of your assignments will be on the lymphatic system. Complete these tasks 

and make notes on each of these areas, including diagrams and website references in your 

work 

 

1. The lymphatic system: 

a) Produce an A4 size poster of the human body showing the main organs, structures and glands 

making up the lymphatic system. This can be either be drawn or a printed blank lymphatic system 

diagram which you should then label. 

Include on your poster: 

Lymph vessels, Waldeyer’s ring, lymph nodes (cervical, sentinel, axillary and supratrochlear, cisterna 

chyli, abdominal, mesenteric, inguinal, and popliteal), lymphatic ducts, Peyer’s patches, valves, 

thymus, tonsils, lacteals and spleen 

 Describe the function of the following: 

o Lymph nodes 

o Spleen 

o Thymus 

o Lymphatic ducts 

 

b) Lymph and lymph vessels  

Complete the labelling sheets for the lymphatic system, lymphoid organs and tissues and lymph 

vessels. 

 Research each of the following and give a diagram, description and explanation of its 

function in the body 

o Lymph 

o Lymphocyte 

o Valves in lymphatic vessels 

o Lacteals 

 

 Compare the function and components of blood and lymph in a table as fully as possible 

 

2. Disorders of the lymphatic system 

Research the following lymphatic conditions and illnesses and how they are treated. For each one 

describe how normal function of the lymphatic system is affected and evaluate the advantages and 

disadvantages of the treatments available by referring to the side effects or effects on lifestyle 

 Lymphadenitis 

 Lymphoedema 

 Hodgkin’s lymphoma 

 Lymphatic filariasis 

Remember to include labelled diagrams and website references in your work 

  



 

  



Physiology of the human digestive system 

Next year one of your assignments will be on the digestive system. Complete these tasks 

and make notes on each of these areas, including diagrams and website references in your 

work 

 

1. The digestive system: 

a) Produce an A4 size poster of the human body showing the main organs, structures and glands 

making up the digestive system. This can be either be drawn or a printed blank digestive system 

diagram which you should then label. 

Include on your poster: 

Mouth, pharynx, oesophagus, stomach, small intestine (duodenum, ileum, jejeunum), large intestine 

(caecum and appendix, ascending, transverse, descending and sigmoid colon), rectum, anus, liver, 

pancreas, gall bladder. 

 Describe the role of the following in digestion: 

o Mouth 

o Oesophagus 

o Stomach 

o Small intestine 

o Large intestine 

o Pancreas 

o Gall bladder 

o Liver 

b) Balanced diets 

List the seven components of a healthy diet and the types of food each can be found in. For each 

one of these components, including two vitamins, find out what symptoms are caused by a 

deficiency 

 Complete the labelling sheets for the digestive tract and the small intestine 

 Research the villi in the small intestine and describe how they are adapted for absorption of 

nutrients 

 

2. Disorders of the digestive system 

Research the following disorders of the digestive system and how they are treated. For each one 

describe how normal function of the digestive system is affected and evaluate the advantages and 

disadvantages of the treatments available by referring to the side effects or effects on lifestyle 

 Stomach ulcers 

 Coeliac disease 

 Inflammatory bowel diseases (IBD) 

 Irritable bowel syndrome (IBS) 

Remember to include labelled diagrams and website references in your work 

  



 

  



 

 


