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RECOMMENDED READING: 
Below is a link to the specification for the BTEC level 3 Applied Science course: https://qualifications.pearson.com/en/qualifications/btec-nationals/applied-science-2016.html 
Make sure you are on the correct tab: Extended certificate ( A-level equivalent),  
· Pearson BTEC Level 3 National Extended Certificate in Applied Science 360 GLH (455 TQT)  
· Equivalent in size to one A Level. 4 units of which 3 are mandatory and 2 are external. Mandatory content (83%). External assessment (58%).  
· Designed for learners who are interested in learning about the sector alongside other fields of study, with a view to progressing to a wide range of higher education courses, not necessarily in applied science. To be taken as part of a programme of study that includes other appropriate BTEC Nationals or A Levels. 
Recommended reasing 
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GETTING ORGANISED 
 
You will find the following items essential for the BTEC course: 
 
1. A lever arch file 2. A pack of subject dividers 
3. A notebook or lined paper to take notes from lessons.  
4. Plastic wallets 5. A copy of the textbook  
6. A revision guide.  
Pens, pencils, highlighters, ruler, rubber, calculator 8. A memory stick or external hard drive 
 
 
As a student following a BTEC Extended Certificate course you will need to have the confidence to independently research scientific information and present your findings.  
 
You will need to be able to follow detailed success criteria and produce clearly presented assignments which show that you have considered and included the required elements for success.  
How the work should be presented: 
You should produce a written report which is long enough to address the success criteria. You should focus on the requirements and avoid including any irrelevant (albeit interesting) information.  
How the work will be assessed: 
The work will be assessed by your teacher, on how well you have followed the success criteria and the level of detail you include in the assessment.  
 
	 	 
Task 1 Biology - DNA and the Genetic Code 
In living organism’s nucleic acids (DNA and RNA have important roles and functions related to their properties. The sequence of bases in the DNA molecule determines the structure of proteins, including enzymes. 
The double helix and its four bases store the information that is passed from generation to generation. The sequence of the base pair’s adenine, thymine, cytosine and guanine tell ribosomes in the cytoplasm how to construct amino acids into polypeptides and produce every characteristic we see. DNA can mutate leading to diseases including cancer, and sometimes anomalies in the genetic code are passed from parents to babies in disease such as cystic fibrosis or can be developed in unborn foetuses such as Down’s Syndrome. 
 
Read the information on these websites: 
http://www.bbc.co.uk/education/guides/z36mmp3/revision http://www.s-cool.co.uk/a-level/biology/dna-and-genetic-code And take a look at these videos: 
http://ed.ted.com/lessons/the-twisting-tale-of-dna-judith-hauck http://ed.ted.com/lessons/where-do-genes-come-from-carl-zimmer 
 
Produce a wall display to put up in your classroom in September. You might make a poster or do this using PowerPoint or similar. Your display should use images, keywords and simple explanations to: 
· Define gene, chromosome, DNA and base pair 
· Describe the structure and function of DNA and RNA 
· Explain how DNA is copied in the body 
· Outline some of the problems that occur with DNA replication and what the consequences of this might be. 
 













Task 2 Chemistry – The Periodic table 
 
Part A –  
· Define the following terms: Atom, ion, compound, mixture, molecule, molecular mass, atomic mass 
· Describe ionic bonding, covalent bonding and metallic bonding. 
· Explain how the periodic table is arranged completing the following table to aid your explanation 
 
	Element 
	Symbol 
	Mass number 
	Atomic number 
	Number of electrons 
	Number of protons 
	Number 
of 
neutrons 
	Diagram 

	Lithium 
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	Sodium 
	 
	 
	 
	 
	 
	 
	 

	Oxygen 
	 
	 
	 
	 
	 
	 
	 

	Chlorine 
	 
	 
	 
	 
	 
	 
	 

	Carbon 
	 
	 
	 
	 
	 
	 
	 

	Hydrogen 
	 
	 
	 
	 
	 
	 
	 


 
Part B Groups 1 and 7 
 
Outline the key features of the periodic table 
1. What patterns of reactivity are seen in group 1? 
2. What patterns of reactivity are seen in group 7? 
3. What are the key features of the group 1 elements?  
4. What are the key features of group 7 elements? 
5. What are the key features of the transition metals? 
 
Part C Acids and Alkalis  
Create a presentation or poster of the pH scale. Describe the properties of acids and alkalis, including and give an example of a substance for every number in the pH scale from 1 to 14. Include ideas about reactions with indicator substances such as litmus and U.I. 
 
 Task 3 – Physics – Waves and the EM spectrum Part A - Label parts a-f on the diagram below. 
 
e
 
f
 

Research how electromagnetic waves are used in industries and by organisations such as the NHS.  
Write a report include the following  
· Describe how scientists and technicians in the communication industry, apply their knowledge of the electromagnetic spectrum when designing mobile phone and satellite communication. PASS 
· Explain how fibre optics are used to transmit telephone and television signals.  
· Outline how fibre optics are also used in diagnostic tools in medicine. Merit 
· Suggest how the use of EM waves may be developed in future medical and communication applications DISTINCTION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Increasing your level of interest in Science 
Science on social media 
  

 
 
Unit 1 is an externally examined element of the BTEC Extended Certificate course. 
Below are some examples of the type of questions that will be on your exam paper. Complete these practice questions. 
 
Biology questions: 
 
1. State the maximum magnification that can be achieved by a light microscope and a transmission electron microscope. 
 	Select your answers from the list below. 
	10x 	40x 	100x 	400x 	1500x 	25 000x 	50 000x 	500 000x 
 	light microscope 	................................... x 
 	transmission electron microscope  	................................... x 
[Total 2 marks] 
 
2. Describe what is meant by the term resolution. 
.................................................................................................................................. 
.................................................................................................................................. 
.................................................................................................................................. 
.................................................................................................................................. [Total 2 marks] 
 
3. The figure below is an electron micrograph of xylem tissue in the stem of a plant. 
 
spiral band
pit

 
(i) State one function of xylem tissue. 
......................................................................................................................... ......................................................................................................................... 
[1] [Total 6 marks] 
4. (i) 	Explain what is meant by the term tissue. 
......................................................................................................................... 
......................................................................................................................... 
......................................................................................................................... 
......................................................................................................................... 
[2] 
	(ii) 	Name one type of epithelial tissue found in the lungs. 
......................................................................................................................... 
......................................................................................................................... 
[1] [Total 3 marks] 
5. Explain why the lungs can be considered to be an organ. 
.................................................................................................................................. 
.................................................................................................................................. 
.................................................................................................................................. 
.................................................................................................................................. 
[Total 2 marks] 
 
6. In the lungs, goblet cells secrete mucus. The mucus is then moved by cilia. Name one cellular structure from the list below that is associated with each of the following functions. You must select a structure once only. 
mitochondria     ribosome     Golgi vesicle     centriole     nucleus     cytoskeleton 
(i) release of energy ....................................................................................... 
(ii) movement of cilia ....................................................................................... 
(iii) secrete mucus ............................................................................................ 
[Total 3 marks] 
7. (i) 	The figure below represents a transverse section of an artery and a vein. 
	 	Draw a line to show the relative position of the endothelium of the vein. 
	endothelium	
	artery	vein	 
[1] 
(ii) State two other ways in which the wall of an artery is different from the wall of a vein. 
1 ...................................................................................................................... 
......................................................................................................................... 
2 ...................................................................................................................... 
......................................................................................................................... 
[2] 
[Total 3 marks] 
 






















Chemistry questions:  
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Physics questions: 
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Science on Social Media
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Science communication is essential in the modern world and all the big scientific companies,
researchers and institutions have their own social media accounts. Here are some of our top tips to

keep up to date with developing news or interesting stories:

Followon Twiter:
Commander Chis Hadfield - former resident abosrd the Internationsl Space Sation @cmdrhacfield

Tiktaalik oseae - a 375 millon year old fossl fsh with its own Twitter account!
@tktaalicoseae

NASK's Voyager 2- a satelte launched nearly 40 years ago that is now travellng beyond our Solar
System
ensFoyager2

Neil dGrasse Tyson - Diector of the Hayden Planetariumin New York
@neityson

SciCurious  feed from writer and Bethany Brookshire tweeting about g0od, bad and weird
@scicurious

The SET Institute - The Search for Exta Terrestri
@setinstitute

teligence, bethe ist o know wha they fnd!

(Carl Zimmer - Science witer Carl blogs about the fe scences
@cartzimmer

PhilPlat - tweets about astronomy and bad sience.
@badastronomer
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irginia Hughes - science journalist and blogger for National Geographic, keep up to date with
neuroscience, genetics and behaviour
@virginiahughes

Maryn Mekenna - cience journalst who wites about antbiotcresistance
@marynmck

Find on Facebook:
Nature -the profile page fornature.com for news, features, research and evensfrom Nature:
Publishing Group

Marin Conservation Institute - publshes theltest science o dentify important marine ecosystems
aroundithe world

National Geographic- ince 1888, National Geographic ha travelled the Earth, sharing ts amazing
storiesin pictures and words.

Science News Magazine - Science covers important and emerging researchin al feds of cience.

BBC Science News - Th ltest BBC Science and Environment News: beaking news, analysis and
debate on science and nature around the world
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Chemistry topic 1 - Electronic structure, how electrons are arranged around the nucleus

A periodic table can give you the proton / atomic number of n element, this also tells you how many
electrons are in the atom.

You will have used the rule of electrons shell

ing, where:

“The first shel holds up to 2 electrons, the second up to 8, the third up to 8 and the fourth up to 18 (or you may.
have been told 8).

Atomic number =

, electrons = 3, arrangement 2 in the first shell and 1in the second or

7
Li

‘""‘“V Atlevel 3 you will learn that the electron structure is more complex than this, and can be

3

used to explain a lot of the chemical properties of elements.

The ‘shells’ can be broken down into ‘orbitals’, which are given letters?s’ orbitals, ’ orbitals and ‘d’ orbitals.
You can read about orbitals here:

htto://bit lu/pixichem1.

hito://www.chemguide.co.uk/atoms/properties/atomorbs.htmistor

Now that you are familiar with s, p and d orbitals try these problems, write your answer n the format:
157,25, 2pPete

QL1 Write out the electron configuration of:

aca bIAL ds  did oA fife @V N DCu DZn KAs
Q1.2 Extension question, can you write out the electron arrangement of the following ions:

Ak BT gz dVE e)cor
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Chemistry topic 4 — The shapes of molecules and bonding.
Have you ever wondered why your teacher drew a water molecule like this?
The lnes represent a covalent bond, but why draw them at an unususl angle?
1f you are unsure about covalent bonding, read about t here:

http:/ /it /pinichems

htto:/ s chemguide.co.ul/atoms/bonding/covelent htmistos

Atlevel 3 you are also expected to know how molecules have certain shapes and
why they are the shape they are.

You can read about shapes of molecules here:

hitp://bit lu/pixichems

hitp://www.chemguide.co.uk/atoms/bonding/shapes htmistoy
Q4.1 Draw a dot and cross diagram to show the bonding in a molecule of aluminium chloride (AICK)
Q4.2 Draw a dot and cross diagram to show the bonding in a molecule of ammonia (NH)

Q4.3 What s the shape and the bond angles in a molecule of methane (CH:J?
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(a)

Give the relative charge and relative mass of an electron
Relative charge

Relative mass
@

Isotopes of chromium include 34Cr and %2Cr

(i) Give the number of protons present in an atom of *Cr

(i) Deduce the number of neutrons present in an atom of 2Cr

(i) Apart from the relative mass of each isotope, what else would need to be
known for the relative atomic mass of chromium to be calculated?

€]
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(c)  One isotope of sodium has a relative mass of 23

() Define, in terms of the fundamental particles present, the meaning of the term
isotopes.

(i) Explain why isotopes of the same element have the same chemical properties.

@)
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(c)  One isotope of sodium has a relative mass of 23

() Define, in terms of the fundamental particles present, the meaning of the term
isotopes.

(i) Explain why isotopes of the same element have the same chemical properties.

@)
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(d) An atom has half as many protons as an atom of %*i and also has six fewer

neutrons than an atom of Si. Give the symbol, including the mass number and the
atomic number, of this atom

@
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Symbols and Prefixes

Premn Symbol Poweroften
o B 10
Wiera W *10
Wik B o
=3 B 1o
) « e
egs " e
G g e





image23.jpg
Solve the folowine:

How many metres n 24 k2

How many Joles 1 8.1 M2

3. Convert 326 6W nto .

4. Convert 3600 mm nto m.

5. How many grams n 240 kg2

Camert018nmintom.

7. Convert 632 m into m. Express nstanderd
form.

Canvert 1002 my into . Bxpres n
standard form.

How many g n 0511 MeV? Express i
stancird form.

10, Howmany min 11 km? Express n standard
form.
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Standd Form
Aelevl 3 quani il e weiten  stndrd form, s s expectad tht your snsers il b 00,

This means answers should be written as .x 10" E5.for an answer of 1200kg we would write 12 x 10%g. For
mare information vii: b co.uk/educstion/suides/sc2hshilreviion

L. Write 2530 standard form. 7. Write 24x107 35 3 normal numbr.

2. Write 280in standrd form. 8. Write 3505 £10° 25 3 normal number.

3. Write 077 instandard form. 9. Write 831X 10° 35 2 norml number.
4. Write 00051 instandrd form. 10, Write 6.002.x 10" 85 3 normsl number.
5. Write 1872000 n standard form. 11, Write 15 % 0% 2. norml number.

6. Write 12.2in standard form. 12, Write 43 % 100 3.3 norml number.
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Rearranging formze:

s s something you will nave done at GCSE and i i crucial you maste t for success atlevel | For  recap of
‘GCSE watch the flloving inks:

sy khaniacademy.org/math)algebra/one-variabe-inear-equations/old:schook equations/u/soling for2:
sarizbie

sy soutube comfusten?ys WWc3ABSS

Rearrange the followine:

xgxntofindh

veusstiofings

2 Geixtrofingl

V2t inas

E-simvitofinm

w2sstofindu

E-smvtofindy

veustofingu
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Significant figures.

Atlevel 3fou il e expectd touse s sparopriste umber of sgnificent Agures n your answers. The
number ofsignificant fgures you should sa i the 3 s the number ofsgificant figures nthe data you
are gven You can neverbe more precisetha th da you are v 50 tht s givento 3 sgniantyour
answershoud b 1. £2 Distance = 24m, ime = 1 235 terefore speed =5 75m)s

The wabsitsbelow summarises the ules 3nd how to ound corracty.

it/ fnen: purplernsth com/modulesfrounding2 hem

Give the following o 3 significant figures:

1 sas27 1047
2 aem 5. sasm
3. o391

Caleulatsthe following t 3 suable number ofsigniican fgures:

6 21

7. 399784120

8 (aa7a2)3

9. 00256x0.125

w.5323/01772
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Vo have studied diffrent types of waves and used the wave equation to clculte speed, frequency and
wavelength. You will also have studied reflecton and rafraction

Use the ollowing links o review tis topic
il b co.uagucationcips/zbTekas

it/ oo bhanscadamy.org/scisnce obysics mechanical-waves-and-sound]mechanical-
swavesfufintroduction-to-wsves

it/ oo bhanscademy.org/scisnce obysics mechanical-waves-and-sound]mechanical-
wavesfufintracuction-to-wsves

1) Draw 2 dagram showing therafraction of 2 wave through arectanguiar glas block. Explain why the ray of
tght cakes this patn.

2) Describethe difference betwen 3 longitudinal and ransverse waves and give an example of sach

3) Draw s wave and sbel the wavelangth and smpiude




