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Below is a link to the specification for the BTEC level 3 Applied Science course:
I

https://qualifications.pearson.com/en/qualifications/btec-nationals/applied-science-2016.html

Make sure you change the drop down bar to the correct course: 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.
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https://www.amazon.co.uk/s?k=btec%2Bapplied%2Bscience%2Blevel
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You will find the following items essential for the BTEC course:-

. A lever arch file
. A pack of subject dividers
. A note book or lined paper to take notes from lessons.

. Plastic wallets

. A copy of the textbook

. A revision guide.

. Pens, pencils, highlighters, ruler, rubber, calculator
. A memory stick or external hard drive
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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.

¥ Explain how fibre optics are used to transmit telephone and television signals.

¥ Outline how fibre optics are also used in diagnostic tools in medicine.

¥ Suggest how the use of EM waves may be developed in future medical and communication
applications
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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 an element, this also tells you how many

electrons are in the atom.
You will have used the rule of electrons shell filling, where:

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

7
Li / Li=2,1

s At level 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, ‘p’ orbitals and ‘d” orbitals.
You can read about orbitals here:

http://bit ly/pixichem1

http://www.chemguide.co.uk/atoms/properties/atomorbs.html#top

Now that you are familiar with s, p and d orbitals try these problems, write your answer in the format:
1s2, 252, 2p® etc.

Q1.1 Write out the electron configuration of:

a) Ca b) Al c)s d) Cl e) Ar f) Fe gV h) Ni i) Cu j}Zn k) As

Q1.2 Extension question, can you write out the electron arrangement of the following ions:

a) K* b)0* ¢)zZn?* d)V® e)Co?




Chemistry topic 4 — The shapes of molecules and bonding. H

Have you ever wondered why your teacher drew a water molecule like this? \ O /
The lines represent a covalent bond, but why draw them at an unusual angle?

If you are unsure about covalent bonding, read about it here:

http://bit ly/pixlchem5

http://www.chemguide.co.uk/atoms/bonding/covalent. html#top

At level 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:

http://bit ly/pixlchem6

http://www.chemguide.co.uk/atoms/bonding/shapes.html#top

Q4.1 Draw a dot and cross diagram to show the bonding in @ molecule of aluminium chloride (AICI3)
Q4.2 Draw a dot and cross diagram to show the bonding in @ molecule of ammonia (NHa)

Q4.3 What is the shape and the bond angles in a molecule of methane (CHs)?

(a) Give the relative charge and relative mass of an electron.
REIAHVE CREIGE ..o

REIALIVE MASS .. oo

(2)
(b) Isotopes of chromium include **Cr 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 *Cr
(iii) 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?
........................................................................................................................... -

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

(i) 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.




(d)

94

An atom has half as many protons as an atom of 2%Si and also has six fewer
neutrons than an atom of 2Si. Give the symbol, including the mass number and the

atomic number, of this atom.

7372: 583) 1

Symbols and Prefixes

Prefix Symbol Power of ten
Nano n x 107
Micro [ x 104
Milli m x 104
Centi 4 x 107
Kilo 3 x 107
Mega M x 10%
Giga G x 107

Solve the following:

1.

2.

3.

4.

How many metras in 2.4 km?

How many joules in 8.1 MJ?

Convert 326 GW into W.

Convert 54600 mm into m.

How many grams in 240 kg?

Convert 0.18 nm into m.

10.

Convert 6322 nm into m. Express in standard
form.

Convert 1002 mV into V. Express in
standard form.

How many gV in 0.511 MeV? Express in
standard form.

How many min 11 km? Express in standard
form.




#&%0 '

+", -, ./0123#"45'64.7, '6 A" $'<B'8HIYHK Y &* H5%'48,,<,=" , VO=#H""D)3& #PB86, Bwill 7, ') ) O

7>8% | HESHEB6, &B>) 3' 0, '6 &, BHE@D'101. AOBD)&HS 4586, B)9 DEFFGH, '6) 3.96&4 ',
CH@0)&™) &'$9)&*#7) $- 81166 6T7=, ) 03G %B=H"2) $B34%B K-E>87G:I&,-43S'

DO' L&4, 'EM/F <$'8"#3%#8&99 &*0

1" BV E(#)) HuS+&- (% HYO ¥

10"" L&4, FONN'S #$H&Y&*0"

00" L&4, 'FOFPDA$83$4HL0)& O

MO" L&4, 'EQNEEFF 48" #$5%#&%H&*0

S0" L&4, 'DE E$'8#$W&B&*0'

NO" L&4, 'E0Q '[P '#8'#$) & #_'$3* 7, &O

. Writa 100% « 10 7" ar m narmal numbar #

PO" L&4, 'QD D 'DF FE8#'$) &*# .$3*7, &

DFOL&4, 'SBFE, 'DFCH##'$)&* #.$3* 7,&0

DOOL&4, '1.S ;' DFGR8H#D) & # . $3*7, &

DEOL &4, "/ ' OFCH8H# D) &*#.$3* 7, &




Rearranging formulae

This is something you will have done at GCSE and it is crucial you master it for success at level 3l For a recap of
GCSE watch the following links:

www.khanacademy.org/math/algebra/one-variable-linear-

variable

www.youtube.com/watch?v=_ WWgc3ABS|4

Rearrange the following:

1. Eemxgxhtofindh

6. v=u+zattofinda

2. Q=Ixttofindl

7. v=u'+2astofinds

3. E=¥mvitofindm

8. w=u'+2astofindu

4, E=z%mvitofindv

5. v=u+attofindu




Significant figures

Atlevel 3 b'ou will be expected to use =n appropriate number of significant figures in your answers. The
number of significant figures you should use is the same as the number of significant figures in the data you

are given. You can never be more precise than the data you are given so if that is given to 3 significant your

answer should be too. E.g. Distance = 8.24m, time = 1.23s therefore speed = 6.75m/s
The website below summarises the rules and how to round correctly.

http://www_purplemath.com/modules/rounding2._htm

Give the following to 2 significant figures:

1. 3.4527 4. 1.0247
2. 40691 5. 59.972
3. 0.838581

Czlculate the following to = suitable number of significant figures:

6. 63.2/78.1

7. 39+78+120

8. (3.4+3.7+3.2)/3

9. 0.0256x0.12%

10.532.3/0.1772




