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Instructions

» Read the information in this booklet. It tells you about the
topics you will be studying in Y12 and what GCSE
knowledge you need to know and understand to do well
next year.

* Work through this booklet and complete all of the
activities.

» After you have completed the activities, mark your answers
(at the back of the booklet).

* Learn the GCSE content in this booklet and be prepared for
a test when you return to school. This will help us to assess
how hard you have worked over the summer and whether
or not this course is suitable for you.
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6" Form Prospectus 2023-2024: Applied Science

Subject : BTEC L3 MNational Extended Certificate in Applied Science

Imtroduction:

BTEC qualifications are suitable for a wide range of learners. They offer an alternative to more traditional qualifications,
combining the best mix of academic and vocational methods of learning. The range of modules offered are practical and
theory based, with internal assessed coursework and external examinations. Biology, Chemistry and Physics topics will
be covered in Units 1-3. Unit 9 give pupils the opportunity to specialise more in Biology. The modules included are:
"Principles and Applications of Science’, ‘Practical Scientific Proceduras and Techniques’, ‘Science Inwvestigation Skills”
and ‘Human Regulation and Reproduction’.

Where Does It Lead?

Undertaking this course and gaining a qualification in BTEC Applied Science will develop and enhance the skills you need
to work in specialist laboratory situations. Many Higher Education Institutions accept BTEC at Level 3 as a recognised
gualification to enter vocations such as Mursing, Midwifery and more. The BTEC L3 Mational Extended Certificate in
Applied Science is equivalent in size 1o 1 A Level.

Entry Requirements - What do | need to study this subject?

All candidates must have achieved a level 4 and above in GCSE double award Science.
All candidates must have achieved at least a level 4 in Mathematics.

Course Details:

There are two externally assessed written exams in this course. The remaining units are assessed through a variety of
ways internzally by the subject teachers. Pupils will be provided with a Turn it in login so all work can be submitted and
checked for plagiarism electronicalby.

Unit Unit title Credits Year
number

Principles and Applications of Science
1 Care Unit S0 12
Aszessment method: Externally assessed exams

Practical Scientific Procedures and Techniques

Care Unit

Assessment method: Internally assessed practical skills and written
practical reports.

Science Investigation Skills
c .

3 ore Unit _ 120 13
Assessment method: Externally assessed exam based on practical

skills le=arnt in this unit.

Human Regulation and Reproduction
9 Option Unit 60 13
Aszessment method: Internally assessed written assignments.
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Elements, compounds, mixtures

Element ° * Atoms of different elements chemically bonded
Compound e * Substance with only one sort of atom

Mixture ° * A small group of atoms bonded together

Molecule ° * Different elements or compounds mixed but not joined

| Classify each of the pictures below by pla;ing the correct label in the blanks below:
A= Element D= Mixture of compounds

B= Compound E= Mixture of elements and compound
C= Mixture of elements

Each circle represents an atom and each different color represents a different kind of
atom. If two atoms are touching then they are bonded together.
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M element / mixture / compound?

A pure gold coin
Pure water

Salty water
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Hazard Symbols
I N

x|
X

Dilute hydrochloric acid
Concentrated sulfuric acid
Dilute sodium hydroxide
Hydrogen gas

Dilute nitric acid
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Acid
Base

Alkali

pH number

Acids, bases and pH

Definition

A base that dissolves in water and has pH greater than 7

A substance with a pH less than 7 and provides hydrogen
ions in water

A substance that neutralises acids

acid name

hydrochloric acid

sulfuric acid

nitric acid

base name formula

sodium hydroxide

copper oxide

zinc oxide

copper carbonate

calcium carbonate

Colour with

universal indicator

Colour with litmus

Strong or weak?
Acid, alkali or
neutral?

sodium carbonate

gas name formula

hydrogen

carbon dioxide

water, hydrochloric acid,
lemon juice, soap,
L

Where would you
sodium hydroxide?

put:
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e sulfuric acid makes salts called

* nitric acid makes salts called

sulfate / nitrate / salt / chloride Salt names
Salts have a first name
« when acids react they always make a 1= and a second name:
* hydrochloric acid makes salts called The first name comes
from:

The second name comes

from:
What is the name of the salt made? —‘-
1. copper oxide with sulfuric acid makes:
2. sodium hydroxide With nitric acid makes:
3. zinc oxide with hydrochloric acid makes:
4. sodium hydroxide with sulfuric acid makes: ]
acid + alkali (or metal oxide) - * ‘

ﬂ)mplete the following word equations:

1.  Nitric acid + copper oxide 2> + water

2. Hydrochloric acid + sodium hydroxide = +
3.  Sulfuric acid + potassium oxide 2> +

4. + = lithium chloride + water

Q + - sodium nitrate +
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Acids with metals and testing for hydrogen

metal + acid = +

* complete these word equations:

1. magnesium + hydrochloric acid 2 m C +h
2. calcium + sulfuric acid 2 ¢ s +
3. zinc + hydrochloric acid 2> +
4. tin + sulfuric acid > +
POP & /
] the famous N
hvd Need to test for W
yarogen hydrogen? Adda .
gas test! burning splint. You
will heara _ _ sound
/
1. Complete the table (Hint — look for the patterns):
Name of metal Name of acid
Hydrochloric acid Nitric acid Sulfuric acid
Iron Iron chloride Iron sulfate
Zinc Zinc chloride Zinc nitrate
Magnesium Magnesium sulfate

2. Complete the following word equation:

(acid + metal — salt + hydrogen)

hydrochloric acid + — calcium chloride + hydrogen

+ magnesium — magnesium nitrate + water
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“BTEC Acids with metal carbonates and

testing for carbon dioxide

I metal carbonate + acid =2

+ +
* complete these word equations:
1. sodium carbonate + hydrochloricacid 2 s C + water +¢ d
2. calcium carbonate + sulfuric acid 2 ¢ S + +C d
3. copper carbonate + nitric acid 2 + +
4. calcium carbonate + sulfuric acid > + +

the famous

limewater
test!

/

when you

dioxide
through
limewater it
turns

bubble carbon

J

1. Complete the table (Hint — look for the patterns):

Name of metal
carbonate

Name of acid

Hydrochloric acid

Nitric acid

Sulfuric acid

Copper carbonate

Copper nitrate

Zinc carbonate

Zinc sulfate

Iron carbonate

Iron chloride

2. Complete the following word equations:

(acid + metal carbonate — salt + water + carbon dioxide )

hydrochloric acid + magnesium carbonate —

nitric acid +

+ water + carbon dioxide

— iron nitrate + water + carbon dioxide
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Uses of neutralisation

1. indigestion tablets

makes acid. This
helps to break
down food
(digest) and kill
bacteria.

caused by too
much acid in
the stomach.

contain a
They
the extra acid to
make the person feel
better.

; key words:
Rennieh': neutralise weak
base
DANGER calcium carbonate
Acid
The stomach Indigestion is Indigestion tablets It is important a

base is used
so it is safe to
consume.
An example is

2. Reducing acidity of soils

Acidic soil is a problem because:

Farmers get rid of the acid by:

This changes the pH from __ to

3. Reducing acidity of lakes

calcium

Acidic rain is a problem because:

Scientists get rid of the acid by:

An example equation is:

+ sulfuric =2
carbonate acid

KING'S SCIENCE
[&7 a

/-

L

B



#BTEC

Neutralisation exam question

6 Some indigestion tablets contain calcium carbonate.
The calcium carbonate reacts with hydrochloric acid in the stomach.
Carbon dioxide is one of the products of this reaction.

(a) Describe the chemical test for carbon dioxide.

(2)
(b) The reaction in the stomach between hydrochloric acid and calcium carbonate is
a neutralisation reaction.
MName the salt formed in the reaction.
(1)

(c) Indigestion tablets are coated to stop them reacting before they reach the stomach.
Explain two reasons why calcium carbonate is still used to neutralise stomach
acid rather than sodium hydroxide.
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periods
metals

non-metals
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Periodic table exam question

.
5 The diagram shows a simple version of the periodic table.
Some elements have been shown.
H
He
Li C 0
Ma Al Cl
K Kr
(a) The element krypton (Kr) is a non-metal.
How can you tell krypton is a non-metal from its position in the periodic table?
(1)
Ib) The elements lithium, sodium and potassium are all in Group 1.
Give two reasons why these elements are placed in the same group.
(2)
1
2
(Total for Question 5 = 3 marks)
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Structure of the atom
label the diagram with:

proton neutron electron nucleus electron shell
(energy level)

How big is the nucleus compared to the whole atom?

(If the whole atom was a football stadium, the nucleus would be... )

in the nucleus or
on a shell?

particle

proton

neutron

electron

KING'S SCIENCE <



Atoms exam guestion

4 The diagram shows the structure of a boron atom.

Key:

Neutron O
Proton ®
Electron X

(a) Give the atomic number of boron.

(b) Below are four statements about the mass of an electron.
Put a cross M in the box next to the correct statement.

An electron has no mass.

An electron has the same mass as a proton.

O O O O

An electron has a much larger mass than a proton.

An electron has a much smaller mass than a proton.

.
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“BTEC Atomic number and mass number

the number of protons AND neutrons

atomic number °

e e o * the number of protons
electrons o * mass number — atomic number

number of neutrons o * the number of these negative particles matches

the number of positive protons
element Atomic Mass Number of | Number of | Number of
number number protons electrons neutrons

Hydrogen H

Helium He

Lithium Li

Boron B
Nitrogen N

"::']5 Thisisthe for oxygen.

oxygen
8

Missing
words:

Mass
Neutrons
Protons

Symbol

The mass number is 16. This tells you
how many protons and

n the atom has.

The atomic number, is the number of
an atom has.

You can work out the number of neutrons
by taking the atomic number away from
the  number.
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Electron shells exam question

(d) This is how aluminium is shown in the periodic table.

27

Al

13
The diagram below shows the electron shells of an aluminium atom.
Complete the diagram to show the electron configuration of the aluminium atom.
Use X to represent an electron.

N

(Total for Question 4 = 6 marks)
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“BTEC |sotopes

An isotope is an atom with the SAME number of
but a DIFFERENT number of

* fillin the table

6 " 7 . 8 . * why are they
3 LI 3 LI 3 LI isotopes?

o 0 5 ®
.@ .@ g
° 0 °
number of
protons

number of
neutrons

Relative Atomic Mass is the mass of the different isotopes
taking into account their (how much of them).

How to calculate it:
RAM = (y_o X MaSS  add together d bu nda nce

100 for each isotope ave rage

RAM=989 x 12 + 1.1 x 13

carbon-12 carbon-13 100 100
98.9% 1.1% _ +

6 protons 6 protons

6 neutrons 7 neutrons = 12.011

Boron occurs naturally as two isotopes, boron-10 and boron-11. Boron contains
20% boron-10 and 80% boron-11.

Calculate the Relative Atomic Mass of boron.

)
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1. What is an isotope?

Isotopes Worksheet

2. What does the number next to isotopes signify?

3. How can you tell isotopes apart?

For each of the following isotopes, write the number of protons, neutrons, and electrons.

Carbon-12 Carbon-16
# of protons
# of neutrons
# of electrons

Sulfur-23 Sulfur-25

# of protons

# of neutrons

# of electrons

Chromium-58 | Chromium-63
# of protons
# of neutrons
# of electrons

Nitrogen-15 Nitrogen-20
# of protons
# of neutrons
# of electrons

Sodium-12 Sodium-20

# of protons

Selenium-30

Selenium-35

# of neutrons

# of protons

# of electrons

# of neutrons

# of electrons

L

X
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Physics: Properties of a Wave

Task- Label the different parts of a wave

Biology: Cell Biology

Task- Match the label with the organelles
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