Step up to
Applied Science
in the Sixth Form



Pre-Knowledge Topics

Chemistry topic 1 — Isotopes and mass
You will remember that an isotopes are elements that have differing numbers of neutrans.

Hydrogen has 3 isotopes; H-Jl_ le ng

Isotopes occur naturally, soin a sample of an element you will have a mixture of these isotopes. We can accurately measure
the amount of an isotope using a mass spectrometer. You will need to understand what a mass spectrometer is and how it
warks at A level. You can read about a mass spectrometer here:

http://bit.lv/pixlchem3

http:/ fwww kore.co.ukftutorial htm

http://bit. lv/pixlchem4

http:/ffilestore.aga.org.uk/resources/chemistry /AQA-7404-7405-THN-MASS-SPECTROMETRY.PDF

Q1.1 What must happen to the atoms before they are accelerated in the mass spectrometer?
Q1.2 Explain why the different isotopes travel at different speeds in a mass spectrometer.
A mass spectrum for the element chlorine will give a spectrum like this:
75% of the sample consist of chlnrine-SS, and 25% of the sample is chlorine-37.
Given a sample of naturally occurring chlorine 3 of it will be CI-35 and % of it is Cl-37. We can calculate what the mean mass
of the sample will be:
Mean mass =75 x 35+ 25x 37 =355
100 100
If you look at a periodic table this is why chlorine has an atomic mass of 35.5.
http:/'www avogadro. co.uk/definitions/ar htm
An A level periodic table has the masses of elements recorded much more accurately than at GCSE. Most elements have

isotopes and these have been recorded using mass spectrometers.
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Given the percentage of each isotope you can calculate the mean mass which is the accurate atomic mass for that element.
Q1.3 Use the percentages of each isotope to calculate the accurate atomic mass of the following elements.

al Antimony has 2 isotopes: 5b-121 57.25% and 5b-123 42.75%
b Gallium has 2 isotopes: Ga-69 60.2% and Ga-71 35.8%

c) Silver has 2 isotopes: Ag-107 51.35% and Ag-109 48.65%

d) Thallium has 2 isotopes: TI-203 29.5% and TI-205 70.5%

e) Strontium has 4 isotopes: 5r-84 0.56%, Sr-86 9.86%, 5r-87 7.02% and 5r-88 82 .56%



Chemistry topic 2 — Electronic structure, how electrons are arranged around the nucleus

A periodic table can give you the protan / atomic number of an element, this also tells you how many electrons are in the
atam.

You will have used the rule of electrans 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
LI /
IilhiuV

At A levelyou will learn that the electron structure is mare complex than this, and can be 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” arhitals.

You can read about orbitals here:

http://bit.ly/pixlcheml
http:/fwww.chemeuide co.uk/atoms/properties/atomorbs . ht mli#top

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

Q1.1 Write out the electron configuration of:

al Ca b Al cls d) Cl elar flFe gV h) i il Cu i1 Zn k] As

(1.2 Extension question, can you write out the electron arrangement of the fallowing fons:

a) K* b)0* ¢)Zn*t d)VE  e)Cot

Biology Topic 1: Exchange and Transport

Organisms need to exchange substances selectively with their environment and this takes place at exchange surfaces.
Factors such as size or metabolic rate affect the requirements of organisms and this gives rise to adaptations such as
specialised exchange surfaces and mass transport systems. Substances are exchanged by passive or active transport
across exchange surfaces. The structure of the plasma membrane enables control of the passage of substances into and
out of cells

Read the information on these websites (you could make more Cornell notes if you
wish): http://www.s-cool.co.uk/a-level/biology/gas-exchange
http://www.s-cool.co.uk/a-level/biology/nutrition-and-digestion/revise-it/human-digestive-system

And take a look at these videos:
http://ed.ted.com/lessons/insights-into-cell-membranes-via-dish-detergent-ethan-
perlstein http://ed.ted.com/lessons/what-do-the-lungs-do-emma-bryce

Task: Create a poster or display to go in your classroom in September. Your poster should either: compare exchange
surfaces in mammals and fish or compare exchange surfaces in the lungs and the intestines. You could use a Venn diagram to
do this.


http://www.s-cool.co.uk/a-level/biology/gas-exchange
http://www.s-cool.co.uk/a-level/biology/nutrition-and-digestion/revise-it/human-digestive-system
http://ed.ted.com/lessons/insights-into-cell-membranes-via-dish-detergent-ethan-perlstein
http://ed.ted.com/lessons/insights-into-cell-membranes-via-dish-detergent-ethan-perlstein
http://ed.ted.com/lessons/what-do-the-lungs-do-emma-bryce

Bio

logy Topic 2: Cells

The cell is a unifying concept in biology, you will come across it many times during your two years of A level study.
Prokaryotic and eukaryotic cells can be distinguished on the basis of their structure and ultrastructure. In complex
multicellular organisms cells are organised into tissues, tissues into organs and organs into systems. During the cell
cycle genetic information is copied and passed to daughter cells. Daughter cells formed during mitosis have identical
copies of genes while cells formed during meiosis are not genetically identical

Read the information on these websites (you could make more Cornell notes if you
wish): http://www.s-cool.co.uk/a-level/biology/cells-and-organelles
http://www.bbc.co.uk/education/guides/zvijycdm/revision

And take a look at these videos:
https://www.youtube.com/watch?v=gcTuQpulyD
8 https://www.youtube.com/watch?v=L0k-
enzoeOM

https://www.youtube.com/watch?v=qCLmR9-
YY70

Task:

Produce a one page revision guide to share with your class in September summarising one of the following topics: Cells
and Cell Ultrastructure, Prokaryotes and Eukaryotes, or Mitosis and Meiosis.

Whichever topic you choose, your revision guide should

include: Key words and definitions

Clearly labelled diagrams

Short explanations of key ideas or processes.

Physics Topic 1: Standard Form

At

A level quantity will be written in standard form, and it is expected that your answers will be too.

This means answers should be written as ....x 10Y. E.g. for an answer of 1200kg we would write 1.2 x 10%kg. For more
information visit: www.bbc.co.uk/education/guides/zc2hsbk/revision

10.

11.

12.

Write 2530 in standard form.

Write 280 in standard form.

Write 0.77 in standard form.

Write 0.0091 in standard form.

Write 1 872 000 in standard form.

Write 12.2 in standard form.

Write 2.4 x 102 as a normal number.

Write 3.505 x 10 ! as a normal number.

Write 8.31 x 10 © as a normal number.

Write 6.002 x 10 2 as a normal number.

Write 1.5 x 10 as a normal number.

Write 4.3 x 103 as a normal number.


http://www.s-cool.co.uk/a-level/biology/cells-and-organelles
http://www.bbc.co.uk/education/guides/zvjycdm/revision
https://www.youtube.com/watch?v=gcTuQpuJyD8
https://www.youtube.com/watch?v=gcTuQpuJyD8
https://www.youtube.com/watch?v=L0k-enzoeOM
https://www.youtube.com/watch?v=L0k-enzoeOM
https://www.youtube.com/watch?v=qCLmR9-YY7o
https://www.youtube.com/watch?v=qCLmR9-YY7o
http://www.bbc.co.uk/education/guides/zc2hsbk/revision

Physics Topic 2: Symbols and Prefixes

Prefix Symbol Power of ten
Nano n x 10°
Micro u x 10°®
Milli m x 103
Centi c x 102
Kilo k x 10°
Mega M x 10°
Giga G x 10°

At BTEC level, unlike GCSE, you need to remember all symbols, units and prefixes. Below is a list of quantities you
may have already come across and will be using during your BTEC course.

Quantity Symbol Unit
Velocity v ms-1

Acceleration ms2

Time

Force

Resistance

<|=m|7M|~+ |

Potential difference

Current |

Energy EorW

Pressure P Pa

Momentum

Power

p

P
Density o) kgm-
Charge Q

Solve the following:
1. How many metres in 2.4 km?

2. How many joulesin 8.1 MJ?

3. Convert 326 GW into W.

4. Convert 54 600 mm into m.

5. How many grams in 240 kg?

6. Convert 0.18 nm into m.

7. Convert 632 nm into m. Express in standard form.

8. Convert 1002 mV into V. Express in standard form.

9. How many eV in 0.511 MeV? Express in standard form.

10. How many min 11 km? Express in standard form.



Scientific and Investigative Skills

As part of your A level you will complete a practical assessment. This will require you to carry out a series of practical
activities as well as planning how to do them, analysing the results and evaluating the methods. This will require you to:
use appropriate apparatus to record a range of quantitative measurements (to include mass, time, volume,
temperature, length and pH), use appropriate instrumentation to record quantitative measurements, such as a
colorimeter or photometer, use laboratory glassware apparatus for a variety of experimental techniques to include
serial dilutions, use of light microscope at high power and low power, including use of a graticule, produce scientific
drawing from observation with annotations, use qualitative reagents to identify biological molecules, separate biological
compounds using thin layer/paper chromatography or electrophoresis, safely and ethically use organisms, use
microbiological aseptic techniques, including the use of agar plates and broth, safely use instruments for dissection of an
animal organ, or plant organ, use sampling techniques in fieldwork.

Task:

Produce a glossary for the following key words:

accuracy, anomaly, calibration, causal link, chance, confounding variable, control experiment, control group, control variable,
correlation, dependent variable, errors, evidence, fair test, hypothesis, independent, null hypothesis, precision, probability,
protocol, random distribution, random error, raw data, reliability, systematic error, true value, validity, zero error,
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Probably the best website on
Biology....

Learn Genetics from Utah
University has so much that is
pitched at an appropriate

level for you and has lots of
interactive resources to
explore, everything from why
some people can taste bitter
berries to how we clone mice
or make glow in the dark jelly
fish.

http-/flearn. genestics. utah. edu
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DMA from the beginning is full
of interactive animaticons that
tell the story of DNA from its
discovery through to
advanced year 13 concepts.
One to book mark!
http:/fwww dnaftb. org/

LIVING COMSERVATION

In the summer you will most
likely start to learn about
Biodiversity and Evolution.
Many Zoos have great
websites, especially London
Zoo. Read about some of the
case studies on conservation,
such as the Giant Pangolin,

the anly mammal with scales.

https://www.zsl.org/conserva
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o,

7% Drosophila

At GCSE you learnt how genetic
diseases are inherited. In this virtual fly
lab you get to breed fruit flies to
investigate how different features are
passed on.
http:/fsciencecourseware.org/vcise/dro

sophila/

Ok, so not a wehbsite, but a video you
definitely want to watch. One of the
first topics you will learn about is the
amazing structure of the cell. This BEC
film shows the fascinating workings of
a cell... a touch more detailed than the
“fried egg” model you might have
sEen.

htto: /fwww. dailymotion.com/video/xz
hokb the-hidden-life-of-the-

cell shortfilms

If this link expires — google “BBC
hidden life of the cell”
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