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Part 1 — Compulsory Content

There are 2 sections to the compulsory content (Biology and Chemistry)
For each section.

1. Watch the videos and complete the notes — you may consider adding flashcards /
condensed notes, so you can use them to test yourself (metacognition)

2. Complete the follow up application questions

3. Where available, correct and improve questions (mark scheme at the end of the
document)

Part 2 — Highly Recommended

There are 3 sections to the highly recommended content (Biology and Chemistry)



Part 1 — Compulsory Content

BIOLOGY

Cells and Microscopy REVIEW

Q1. Label the cells below Use the resources
below to support you

EUKARYOTIC CELL with the questions

https://www.savemyexam
s.co.uk/gcse-biology-aga-
new/revision-notes/

PLANT CELL



https://www.savemyexams.co.uk/gcse-biology-aqa-new/revision-notes/
https://www.savemyexams.co.uk/gcse-biology-aqa-new/revision-notes/
https://www.savemyexams.co.uk/gcse-biology-aqa-new/revision-notes/

PROKARYOTIC CELL

Q2. Fill out the table with the strctures which make each specialised cell adapted to its function

Specialised Cell Characteristics

PLANT CELL

ROOT HAIR CELL

cell membrane
cell wall

plasma membrane

EGG CELL

corona radiata

zona pelluccida

RED BLOOD CELL

Tm

top view

seen from the side,

the bi-concaved shape
of the blood cell is
clearly visible




WHITE BLOOD CELL

neutrophil

multi-lobed
- nucleus

granulated
__—cytoplasm

Microscopy

Q3. When a cell was viewed with a light microscope the image of the cell nucleus had a diameter of 12mm. The cell had been
observed at a magnification of X 200. What was the actual size of the nucleus in um?

Q4. A red blood cell has a diameter of 8 um. A photograph of a red blood cell was taken using an optical microscope with a
magnification of X 1000. What will the diameter of the cell be on the photograph in mm?

Q5. A chloroplast has a diameter of 2 um. The image of a chloroplast observed using an optical microscope had a diameter of
20mm. What was the magnification of the microscope used?

Q6. If a measurement is given in mm how can it be converted to um?

Q7. If a measurement is given in um how can it be converted to mm?




Tissue Structure and Function

Epithelial Tissue

Q1. Draw a diagram below of each type of epithelial tissue and label the key structures

Type of epithelium Diagram

Squamous

Ciliated

Muscle Tissue

Q2. Below are the three main types of muscle tissue. Describe where each is found.

Type of Muscle Tissue Location

Skeletal




Q3. List some of the key characteristics of fast twitch and slow twitch muscle fibres

Fast Twitch

Slow Twitch




Nervous Tissue

Q4. Label the diagram of a neuron

Q5. Identify the different types of neuron shown below and describe their function

Type of Neuron Function




APPLY

Q1.
Yeasts are microorganisms that are used in the brewing and baking industries.

The diagram shows a yeast cell.

cell wall
nucleus vacuole
cell membrane cytoplasm

(a) (i) State two ways in which the structure of this yeast cell differs from the
structure of a bacterial cell.

Describe the functions of white blood cells.

Person B has a low number of red blood cells compared to the healthy person.

Suggest an effect this may have on person B.



Q3.

The diagrams show the structure of two neurcnes A and B.

muscle tissue

neurone A

skin tissue

neurone B

(a) Complete the sentences by putting a cross () in the box next to your answer.

(i) MNeurone Alsa

(1)
O A motor neurone
O B reflex neurcne
O <€ relay neurone
O D sensory neurone
(i) Meurone B sends information to the
(1)
O A brainand spinal cord
0 B hormones which results in a response
O € muscle tissue
O D receptorcells in the skin
ib) Explain how information travels along the axon of a sensory neurone.
(2)



CHEMISTRY

Unit 1: Principles and Applications of Science |
Answer all the questions. There are links to websites which you may find helpful.
You will be given a test on these concepts at the start of the term.

This unit covers some of the key science concepts in biology, chemistry and physics.

This section looks at some of the chemistry concepts you have covered at GCSE and will cover in more
depth in Unit 1.

Periodicity and properties of elements

O Atomic Structure

https://www.bbc.co.uk/bitesize/quides/zwn8b82/revision/3 (pages 3,4 and 5)
https://phet.colorado.edu/sims/html/build-an-atom/latest/build-an-atom en.html

Q1. Figure 1 shows an atom of element G.

Figure 1
Draw a ring around the correct answer to complete each sentence.

Y ———A
/* (a) Label A shows
—_ Proton an electron anion a nucleus (1)
(b) Label B shows
B
an isotope a molecule a neutron (1)
e
N (c) The atomic number of element G is

(d) The mass number of element G is
5 6 10 11 16 1)

U Periodic Table

https://www.bbc.co.uk/bitesize/guides/ztv797h/revision/2  (pages 2-8)
https://www.rsc.org/periodic-table/

Q2. The Periodic table below contains six errors. Highlight these.

H He
Li | Be B|C | N|O|FlI|Ne
Na|Mg Al Si| P | S |CL Ar

Rb|Sr| Y |Zr |Nb/Mo| Tc|Ru|Rh|pD|Ag Cd | In|Sn|Sb | Te| I |Xe
Cs|Ba|La|Hf Ta|W |Re | Os|Ir|Pt|Au/Hg Tl |Pb|Bi Po|At| Rn
Fr|Ra|Ac|Rf |Db|Sg|Bh|Hs Mt|Ds|Rg

(6)


https://www.bbc.co.uk/bitesize/guides/zwn8b82/revision/3
https://phet.colorado.edu/sims/html/build-an-atom/latest/build-an-atom_en.html
https://www.bbc.co.uk/bitesize/guides/ztv797h/revision/2
https://www.rsc.org/periodic-table/

Q3. Complete the labels on the diagram below using the following terms:

metals non-metals group period
Noble gases Alkaline-Earth metals Halogens Alkali metals
1 2 3 4 5 6 7 0 \4 o
1.0 4.0
H < He
1 / mydrogen hefium
Key 1 | 2
6.9 9.0 relative atomic mass 10.8 12.0 14.0 16.0 18.0 202
Li Be symbol B C N (e} F Ne
thinam berylum nams ooron caron nitrogen oxygen fluorine nean
3 4 atomic (proton) numbar 5 [:] P B 9 10
2 23.0 24.3 27.0 281 31.0 3241 35.5 39.9
MNa Mg Al Si P s Cl Ar
sodium | magnesium ahuminium slhcon (phosphorus|  swfur chiring argon
11 12 (3) ) (5) (6) (7) (8) 9 (10 (11) (12 13 15 16 17 18
391 401 45.0 47.9 50.9 52.0 549 55.8 589 58.7 63.5 65.4 69.7 728 748 79.0 79.9 838
K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
potassium calcum scandum titanium vanadum | chromium manganass ron cobalt MaCHed CODpe znc gasum gerrna'lium arssnmic Sedensum Dromans krypion
3 19 20 A 22 23 24 25 26 27 28 29 30 3 3z 33 34 35 36
85.5 876 88.9 9.2 92.9 96.0 [_?_3] 1014 1029 106.4 107.9 112.4 114.8 118.7 121.8 1276 126.9 131.3
Rb Sr Y Zr Nb Mo c Ru Rh Pd Ag Cd In n Sb Te | Xe
rubidium | strontium yttrium zirconium | miobium | maybdenum | technetium | ruthenum | rhodium | pafiadium aiver cadmium ncdium tin antimony | Elusum woding HEMDN
a7 as a0 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
132.9 137.3 138.9 178.5 180.9 183.8 186.2 1902 1922 195.1 197.0 200.6 204.4 2072 209.0 [20g] [210] [222]
4 Cs Ba La* Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
Cassum Danum lanthanum hafnium tantalum tungsten mensum ogmium ricium plat num @d mercury thallum sad biamuth PORON UM astatine radon
55 56 5F 2 73 4 75 76 [ 8 9 80 81 82 a4 86
[223] [22d] 227] [267] [2648] [71] 274 [270] [276] 281] [2a0]
Fr Ra ct Rf Db Sg Bh Hs Mt Ds Rg Elements with atomic numbers 112-116 have bden reported but
francium radium actinium  |nheriomium | dubnium  |sesborgium | bonrium hassium | meitnerium | demsadium | mantganium nat fully authenticated
87 a8 89 104 105 106 107 108 109 110 111
—>

®

Q4. Read the information below on element X carefully. Use this to help you answer the guestions which
follow.

Element X has two different isotopes, both of which contain 17 protons. The least abundant isotope
contains 20 neutrons. The second isotope is three time more abundant and contains 2 more neutrons.
All the atoms contain 2 electrons in the first shell, 8 electrons in the second shell and 7 electrons in the
third.

(a) Where in the Periodic Table is element X found:

Group: ..oooiiiiii Period: .......coooiiiiii
(b) Use the Periodic Table in Q3. the key and your answer to Q4.(a) to complete Figure 2. for
element X
Key
A ||

Symbol

name

(c) Is element X a metal or non-metal? ...

(d) Identify an element, in the same group as X, which has a lower boiling point than X.

)

4




U Chemical reactions and equations

https://www.bbc.co.uk/bitesize/guides/zy4pmsg/revision/1  (pages 1-6)
https://www.bbc.co.uk/bitesize/quides/z2bfxfr/revision/1 (pages 1,2)

Equations are used to show chemical reactions.
Reactants are written on the left of the arrow and products are written on the right.

For example:
ethane + oxygen > carbondioxide + water (word equation)
C2Hs 02 CO; H20

H H

I
x

Atoms cannot be created or destroyed. They are simply rearranged. Therefore, the equation with formulae
needs balancing. (You can only add more of the same molecules. You cannot change the formula of any.)

2C:Hs + 70, > 4CO; + 6H-0 (balanced equation)
¢ R ®: e (O
K ” H) oo ®: @ o
D G 4 ® e @,
3 | L =< @,
o0 ®

The relative formula mass of a molecule/compound (M) can be calculated by adding the A, of all the atoms
it contains. The A, value for all elements can be found in the Periodic Table.

Arof Cis 12.0, Arof His 1.0 and Ar of O is 16.0

M of CoHs= (2 x 12.0) + (6 x 1.0) = 30.0 M; of O, = (2 x 16.0) = 32.0

M: of CO, =12.0 + (2 x 16.0) = 44.0 M of H,O = (2 x 1.0) + 16.0 = 18.0
The total mass of the reactants = the total mass of the products

Mass of reactants = (2 x M; C2Hg) + (7 X M, O2) = (2 x 30.0) + (7 x 32.0) = 284.0

Mass of products = (4 x M; CO>) + (6 X M, H20) = (4 x 44.0) + (6 x 18.0) = 284.0

Q5. Lithium reacts with water to form lithium hydroxide and hydrogen.
(a) Balance the symbol equation for this reaction

...... Li(s) + .......H0() > ........LIOH(aq) + H(g) 1)
(b) (i) Complete the table below for this reaction (8)
Reactant or product State M;
Lithium
Water reactant liquid 18.0
Lithium hydroxide
Hydrogen

(i) Calculate the total mass of the reactants. Are these the same as the total mass of the products?
Show your workings.


https://www.bbc.co.uk/bitesize/guides/zy4pmsg/revision/1
https://www.bbc.co.uk/bitesize/guides/z2bfxfr/revision/1

d Bonding

Chemical reactions involve the breaking and making of bonds. This involves electrons being transferred or

shared between atoms.

The total number of electrons at the end of the reaction must be the same as at the start.

Metal atoms lose electrons and form positively charged ions.
Non-metal atoms gain electrons and form negatively charged ions
OR by sharing them (in pairs) with another non-metal atom

https://www.bbc.co.uk/bitesize/topics/z33rrwx  (ionic compounds, small molecules, metals and alloys)

How do you know which type of bonding is present in an element or compound? Consider the type of

element(s) it contains:

Non-metalo
I

There is an electrostatic
attraction between the
positive ions and the
delocalised electrons.

lonic

®O

There is an electrostatic
attraction between the
positive ions and the
negative ions.

Covalent

)

Q6. The electronic structure of a potassium atom is 2,8,8,1
Draw a diagram to show the electronic structure of a potassium ion. Show the charge on the ion.

There is an electrostatic
attraction between the

positive nucleus and the
shared pair of electrons.

@

Q7. Complete the dot and cross diagram to show the electrons in the outer shells of ammonia, NHs.

Use the periodic table to help you.

J/H h\\
- r{/ \\.
I\ __"}
| N
,'"l I"l. .-'I
/{\ />{\ e
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X
oH
\\‘ '//

@


https://www.bbc.co.uk/bitesize/topics/z33rrwx

Q8. The diagrams shown an atom of magnesium and an atom of chlorine.
SR PaN
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Chlorine

Magnesium
Describe, in terms of electrons, how magnesium atoms and chlorine atoms change into ions to produce

MagnesiL,Jm chloride, MgCls.
You may draw labelled diagrams.



Unit 2: Practical Scientific Procedures and Techniques

In this unit you will be required to complete a lot of practical procedures and so it is important that you know
about laboratory safety.

O Laboratory Safety
¢ Watch the video on safety in the laboratory:
https://www.youtube.com/watch?v=RhIOYhOvCsQ

Use this to complete a list of safety rules to follow when completing any experiment.

k
Assessment

Risl
wrrresiotid
.M“"""WD
A O

il



https://www.youtube.com/watch?v=RhlOYhOvCsQ

You will be using a number of different chemicals and apparatus when completing these experiments.
¢ Follow the instructions provided to complete the table below on hazard symbols

i) Match the old hazard symbol to the new symbol.

i) Match the new hazard symbol to the hazard name.
https://www.acs.org/content/dam/acsorg/about/governance/committees/chemicalsafety/publicati
ons/acs-secondary-safety-quidelines.pdf  (page 22 and 23)

iii) List the precautions which should be taken (in addition to wearing a labcoat and safety glasses)
when handling chemicals with these hazards to minimise the chance of an accident occurring.
https://www.acs.org/content/dam/acsorg/about/governance/committees/chemicalsafety/publicati
ons/acs-secondary-safety-guidelines.pdf  (pages 38-40)

Oold New Name Precautions

harmful /
irritant

oxidising
agent

flammable

harmful to
the
environment

corrosive

toxic

(19)



https://www.acs.org/content/dam/acsorg/about/governance/committees/chemicalsafety/publications/acs-secondary-safety-guidelines.pdf
https://www.acs.org/content/dam/acsorg/about/governance/committees/chemicalsafety/publications/acs-secondary-safety-guidelines.pdf
https://www.acs.org/content/dam/acsorg/about/governance/committees/chemicalsafety/publications/acs-secondary-safety-guidelines.pdf
https://www.acs.org/content/dam/acsorg/about/governance/committees/chemicalsafety/publications/acs-secondary-safety-guidelines.pdf

U Practical techniques

One of the practical techniques you will need to complete is the preparation of a standard solution and
performing a titration to test the solution you have prepared.

e Watch these videos to help you answer the questions
https://www.youtube.com/watch?v=xBKyjXUhJy0
https://www.youtube.com/watch?v=rLc148UCT2w
https://www.youtube.com/watch?v=gzvzvDv_BnA

Q1. (8) Whatis a standard SOIULION? ..o e

(b) The diagram below shows the apparatus used to make a standard solution of sodium carbonate.
Complete the labels. 7

Na,CO;(s) \/
] ; ]

Na,COs(aq)

250 e’
—

(c) The standard solution prepared can be used to find the concentration of a solution of hydrochloric

acid.
Figure 2.
++—— Na,CO0s(aq)
2 24
e
I
L]
3 25
25.0 cm?® HCl(aq)
+ 3 drops methyl orange
() Complete the label to show name of the apparatus in which the acid is placed. 1)
(i) What is the name given to this procedure? .......... ..., )

(iii)  Figure 2. shows the level of the sodium carbonate solution in the burette at the start and
the end of one titration. Use these to work out the volume of sodium carbonate added in the
titration. Give your answer to 2 d.p.

Volume NaxCOs(ag)added = ............coevvnee cm? (1)


https://www.youtube.com/watch?v=xBKyjXUhJy0
https://www.youtube.com/watch?v=rLc148UCT2w
https://www.youtube.com/watch?v=gzvzvDv_BnA

Another practical technigue you will need to complete is chromatography.

o The links below may help you to answer the questions on this technique.
https://www.youtube.com/watch?v=l[50WzhZSac
https://www.bbc.co.uk/bitesize/quides/z9dfxfr/revision/4

Q2. (a) What is chromatography USEd fOr? ... e,

(b) A student used paper chromatography to analyse a black food colouring. They placed spots of
known food colours, A, B, C, D and E and the black food colouring on a sheet of chromatography
paper. They set up the apparatus as shown in Diagram 1.

Diagram 1

—+——+— Chromatography
paper

- —— Solvent
- =]
A B
A — Start line
drawn in ink

~ Black food
colouring

The student made two errors in setting up the apparatus. ldentify the two errors and describe the
problem each error would cause.

o
o
/
/

(c) A different student set up the apparatus without making any errors. The chromatogram in Diagram 2.
shows the student’s results.

Diagram 2
- Solvent front
B
0

0 C

|~ Start line
A B c D E ~I_

~ Black food

colouring

(i) What do the results tell you about the composition of the black food colouring?


https://www.youtube.com/watch?v=lj5OWzhZSac
https://www.bbc.co.uk/bitesize/guides/z9dfxfr/revision/4

(i) Use Diagram 2. to complete Table 1. 2
Table 1.

Distance in mm

Distance from start line to solvent front

Distance moved by food colour C

(iii) Use your answers in (c)(ii) to calculate the R value for food colour C. Show your workings.

Rivalue = ...........c.ooeeenl. (1)

(iv) Table 2. gives the results of chromatography experiments that were carried out on some known
food colours, using the same solvent as the students.

Table 2.
Distance from start line to Distance moved by food
Name of food colour ) . R: value
solvent front in mm colour in mm
Ponceau 4R 62 59 0.95
Carmoisine 74 45 0.61
Fast red 67 27 0.40
Erythrosine 58 17 0.29

Which of the food colours in Table 2. could be food colour C from the chromatogram? Give the
reason for your answer.



U Obtaining and analysing results obtained in an experiment

It is important to keep a record of all data whilst carrying out practical work. It is good practice to draw a
table before starting the experiment and then enter results straight into the table.

Tables should have clear headings with units.

Time Temperature
/ min /°C

0 27.6

1 27.4

2 27.2

The independent variable is the left-hand column in a table, with the following columns showing the
dependent variables. All measurements should be written to the same number of decimal places (matching
the precision of the measuring instrument).

https://www.bbc.co.uk/bitesize/quides/zcxp6yc/revision/1
https://www.bbc.co.uk/bitesize/quides/zcxpbyc/revision/6

Q3. A student was told to complete a practical to investigate how temperature affects the rate of a
reaction. The student carried out the reaction at five different temperatures and recorded the time taken for
each.

The student then calculated the rate of reaction, in s for each experiment using the equation:

rate of reaction= 1
time

The student’s results and calculations are shown below:

at 24.5 °C the experiment took 240 seconds /240 = 0.0029 57!
at 29.0 °C it took 256 sec /256 = 0.0039 s
at 52.0 °C the experiment took (24 s (/124 = 0.008! 5!
go.5°C e2 s /62 = o.0lel
51°C g6 s V126 = 0.0054
(@) What is the independent variable in this experiment? Circle the correct answer
rate of reaction time temperature (1)
(b) Tabulate the student’s data in an appropriate manner. (4)



https://www.bbc.co.uk/bitesize/guides/zcxp6yc/revision/1
https://www.bbc.co.uk/bitesize/guides/zcxp6yc/revision/6

https://www.bbc.co.uk/bitesize/quides/z8fqbyc/revision/8

Drawing a graph of the results obtained usually makes it easier to interpret the data and draw conclusions.
The independent variable is shown on the x-axis and the dependent variable is shown on the y-axis.
Axes should always be labelled with the quantity being measured and the units.

0 T T T T T T
0 20 40 60 80 100
time / seconds
Data points should be marked with a cross, x.

When choosing the scales consider:

. the maximum and minimum values of each variable.

. whether 0,0 should be included as a data point.

° how to draw the axes without using difficult scale markings (e.g. multiples of 3, 7, etc)
o the data points should cover at least half of the grid supplied for the graph.

35

30

25

20

15

10

a
0 20 40 60 80 100

Consider the following when deciding where to draw a line of best fit:

. the line can be straight or curved

. the line should pass through, or very close to, the majority of plotted points (ignoring any anomalous
points)

. for points not on the line make sure that there are as many points on one side of the line as the other

o the line should be continuous and drawn with a sharp pencil (use a rule for a straight line)

. the line will go through the origin (0,0) if a value of 0 for the independent variable would produce a
value of 0 for the dependent variable


https://www.bbc.co.uk/bitesize/guides/z8fq6yc/revision/8

Q4. A student investigated how the temperature of a metal block changed with time.
An electric heater was used to increase the temperature of the block.
The heater was place in a hole drilled in the block as shown in Figure 1.

32+

30+

28

26+

24+

22

20

Figure 9
e The student measured the temperature of the metal
N block every 60 seconds. Table 3. shows the student’s
results.
—— Thermometer
Table 3.
Sy Timein s Temperature in °C
0 20.0
Electric heater —
~ Insulation 60 245
Metal block ——— 120 29.0
180 31.0
_Heat-resistant mat 240 315

(a) Complete the graph of the data from Table 3. on Figure 2.
e Choose a suitable scale for the x-axis.
e Label the x-axis and label the y-axis.
e Plot the student’s results.
o Draw a line of best fit.
Figure 2.

()

(b) Use the graph to find the temperature of the metal block at time 100 s.

Temperature at 100s = ..............



(c) The rate of change of temperature of the block is given by the gradient of the graph.
Determine the gradient of the graph over the first 60 seconds.



Part 2 — Highly Recommended
BIOLOGY -

Use the resources below to support you in answering the questions

Cell Structure and Muscle Contraction Nerve Transmission
Function

Cell Structure and Function

Q1. Complete the table below with the functions of each structure in the eukaryotic cell

Structure Function

Plasma Membrane

Cytoplasm

Nucleus

Nucleolus

Rough Endoplasmic Reticulum

Smooth Endoplasmic Reticulum




Golgi Apparatus

Vesicles

Lysosomes

Ribosomes

Mitochondria

Centrioles




Tissue Structure and Function

Q2. With the aid of the diagram below, describe the process of muscle contraction

nucleus

filaments containing
actin and myosin

Zdisc Hzone Zdisc

thin (actin) filament

thick (myosin)
filament

T T T
Iband Aband Iband M line
1 sarcomere —+

i M line
Zdisc | 7 disc
thin (actin) filament i
ML O —
elastic (ttn) S 4 e ST —— -
filaments ¥ —
AT NP e
thick (myosin) filament — m




Q3.Complete the flowchart with descriptions of each stage of nerve signal transmission

Stage Description
Resting Potential ©ce® o0 ©g
Inside ® ® © ® ® ®
Depolarisation e ®g
Action Potential .
_ \‘/.:..‘; u\:/:"‘ ® ‘...-‘® R
e Q) (o . G
ownile _ € ® ®
Repolarisation © o . _
Inside 'V'V;‘_..“F" © ‘"}'\ . ® 69
Q) (oooo00oq |+
Hyperpolarisation ® o_e
Inside 6/: \: ® »
outside o m® ® ®
the cell @ o~ ""“ \‘—;\, '(é/ =
Nerve ;%;
Transmission O' @ — s %
?NQ — /




CHEMISTRY -

Make notes from the following resources, then have a go at completing the questions

Titrations and mole calculations

https://www.bbc.co.uk/bitesize/quides/zx98pbk/revision/3

https://www.youtube.com/watch?v=wPGVOu3UXpw

https://www.youtube.com/watch?v=0vXx-Sro4NXM

Q1. This question is about acids and alkalis.
(@) Dilute hydrochloric acid is a strong acid.

Explain why an acid can be described as both strong and dilute.

&)

A student titrated 25.0 cm?3 portions of dilute sulfuric acid with a 0.105 mol/dm3 sodium hydroxide
solution.

(c) The table below shows the student’s results.

Titration Titration Titration Titration Titration
1 2 3 4 5
\VVolume of
sodium 23.50 21.10 22.10 22.15 22.15
hydroxide
solution in cm3

The equation for the reaction is:

2 NaOH + H2SOs — Na:SO4 + 2 H:0


https://www.bbc.co.uk/bitesize/guides/zx98pbk/revision/3
https://www.youtube.com/watch?v=wPGVQu3UXpw
https://www.youtube.com/watch?v=ovx-Sro4NXM

Calculate the concentration of the sulfuric acid in mol/dms3
Use only the student’s concordant results.

Concordant results are those within 0.10 cm3 of each other.

Concentration of sulfuric acid = mol/dm?3

®)

(d) Explain why the student should use a pipette to measure the dilute sulfuric acid and a burette to
measure the sodium hydroxide solution.

2
(e) Calculate the mass of sodium hydroxide in 30.0 cm3 of a 0.105 mol/dm? solution.

Relative formula mass (M;): NaOH = 40

Mass of sodium hydroxide = g

2
(Total 12 marks)



Q2. A student investigated the reactions of copper carbonate and copper oxide with dilute hydrochloric
acid.

In both reactions one of the products is copper chloride.

(a) Describe how a sample of copper chloride crystals could be made from copper carbonate and
dilute hydrochloric acid.

(4)
(b) A student wanted to make 11.0 g of copper chloride.
The equation for the reaction is:
CuCOs + 2HCI — CuCl: + H20 + CO2
Relative atomic masses, A H=1; C=12; O =16; Cl =35.5; Cu=63.5

Calculate the mass of copper carbonate the student should react with dilute hydrochloric acid to make
11.0 g of copper chloride.

Mass of copper carbonate = g

4)
(c) The percentage yield of copper chloride was 79.1 %.

Calculate the mass of copper chloride the student actually produced.

Actual mass of copper chloride produced = g

)



SOLUTIONS

SOLUTIONS TO BIOLOGY

Q1.

Any two of the following points:

(yeast cell)
+ has a nucleus (1)
. Eh}ﬁ not have a flagellum
1
« does not have a plasmid
(1)

(bacterial cell)
+ has chromosomal DNA /
circular DNA (1)
« hes e capsule (1)
+ has a slime coat (1)
+ does not have

Accepr: has a vacuole

Bocept: named bacterial feature
e.g pilli, small ribosomae. if not

mitochondria (1) labelled in yeast cell
(2)
Q2.
Answar Zcozpizble answers Mazrk
A description induding any baro
of the following points:
= involved in defence against | accept: (fight pathogen / harmiful
disease [ part of immune microorganism J named
systam (1) milcroorganism)
+ phagocytosis (1) accept: engulf [ ingest /
surmound [digest cells
» antibody [ antitoxin
production (1)
reject: make sntigens
ignore: refs to role of red blood
czlls or plzteles
(2)
Anzwer Accepizble znswers Mark
tired [ lack of energy [ lethargy [ | anaemiz [fainting / less oxygen [/
short of breath increased anasrobic respiration
reject: references o asthma (1)




Q3.

(1)
« the axon (1)

« speeds up the impulse (1)

accept message [ signal for
impulse

Answar Acceptable answers Mark
A
(1)
Angwer Acceptable answers Mark
A
(1)
Answer Acceptable answers Mark
an sxplanation linking the
following
Accept namad sense organ
» from recepeor (cells) /
sanss organ (1)
» to the {brain / spinal cord
/ CNS [ synapse | othar
pearenels) glactrical message/signal
+ a3 an slectrical impulse (1) | Ignore references to current 2)
Anfwar Acceptable answers Mark
a description including tweo of the
following
= insulates (electrical signal) | ignore protects [ protection

(2)




SOLUTIONS TO CHEMISTRY

Periodicity and properties of elements

O Atomic Structure

https://www.bbc.co.uk/bitesize/quides/zwn8b82/revision/3 (pages 3,4 and 5)
https://phet.colorado.edu/sims/html/build-an-atom/latest/build-an-atom_en.htmi

Q1. Figure 1 shows an atom of element G.
Figure 1

Draw a ring around the correct answer to complete each
sentence.

(a) Label A shows

an ion a nucleus (1)
(b) Label B shows
an isotope a molecule 1)
(c) The atomic number of element G is
Gy 6 10 11 16 = s of (1)
préYoans
(d) The mass number of element G is
5 6 10 (11 16 S Reetons + bt Q)
O Periodic Table
https://www.bbc.co.uk/bitesize/quides/ztv797h/revision/2 (pages 2-8)
https://www.rsc.org/periodic-table/
Q2. The Periodic table below contains six errors. Highlight these.
CAMTAL
H He hﬁe‘f& i
Li | Be B|C|N|O|FlI|Ne
Na|Mg Al|Si| P | S |[CL|Ar
K |Ca|Sc|Ti|V |Cr|Mn fe|CO|Ni|Cu|Zn|Ga|Ge|As|Se|Br|Kr
Rb|Sr| Y |Zr|Nb|Mo|Tc|Ru|Rh|pD|Ag|Cd|In|Sn|Sb|Te| I |Xe

Cs|Ba|La|Hf|Ta
Fr|Ra|Ac|Rf |Db

Re |Os|Ir |Pt|Au|Hg| Tl |Pb|Bi|Po|At|Rn
Bh | Hs|Mt|Ds|Rg

&=

(6)



Q3. Complete the labels on the diagram below using the following terms:

metals non-metals group period
Noble gases Alkaline-Earth metals Halogens Alkali metals
kol : J ' R umber
Mlalong ~EadXia
1 2 s 3 & 5 8 .7 \40 0—'
1 / Nydragen - = re
Key 3 LT A AT T - 2
6.0 2.0 roubve domc 108 12.0 “o 8.0 | 3+ 02
U | Be symbol feirelds 8 ¢ O|F| N
2 o Dy ~-me Doon oo ~eogen anygen tuorme "mon
3 3 @ome (prolon) number ) & ! 8 9 10
210 243 200 281 30 2.1 48 299
3 Na Mg Al s ci Ar
0d ayew.™ rcan .
W ltele @w e ® @ ® @ (9 (1) (12 |5 -y Ml ol B
M. 400 450 a9 09 520 549 8 Su9 -/ s o4 LR e 49 %o me s
K Ca Sc T v Cr Mn Co Ni Cu Zn Ge As Se Br Kr
4 oxtam o~ moum scand ™ "nmrs aradu™ | aneorme~ TREQAC e E ANam copow e F e e - DO™mNe “yoon
19 20 P4l 22 23 24 25 r 44 28 20 30 prd 34 35 36
s LT 889 a2 29 90 ? RIS s wss 1w0re 1124 1ae nay 218 1274 1269 1213
Rb S Y Zr Nb Mo c u Rh Pd Ag Cd Sn Te | Xe
5 uddu™ | otu yoru~ Treonum | moDwe  [maytdens | techvetum | rananu™ | madus | ceadu . cad o~ L - adre _-non
I 3 £ 40 41 42 &3 <a &5 a8 4l A8 49 50 St 3 54
1329 1273 1309 188 1809 [or) 1882 1902 =2 16 197.0 2008 2064 2002 2090 = B gj
6 Cs Ba La* Hi Ta w Re Os Ir Pt Au Hg mn Pb Bi Po At
caet oacum  lavmenum | natnum | memaem | agmen | meaus | oemam ~u~ EL Lol o macrxy | Masm was oamuer | poonem | samene adon
55 56 57 2 73 74 75 % 4 Ll 9 80 LA "2 -4 B84 85 [ ]
22 | 129 7 | Ren | e | g | 73 | pm | pre | pen) | emal
7 Fr Ra 5 R Db Sg Bh Hs Mt Ds Rg Eloments with atoric numbees 112-116 have bin reported bt
tancun | wdue | sctoum dow wum | Darum | ssssun | metnenu) —pr net iully suthentcated
8 28 1] 104 108 108 107 1™ 108 10 m
? —»
Aad PO —
number waskods (8)

Q4. Read the information below on element X carefully. Use this to help you answer the questions which

follow.

shell and 7 electrons in the third.

Element X has two different isotopes, both of which contain 17 protons. The least abundant
isotope contains 20 neutrons. The second isotope is three time more abundant and contains
2 more neutrons. All the atoms contain 2 electrons in the first shell, 8 electrons in the second

(a) Where in the Periodic Table is element X found:

Group: ....... R Period: ...... B e s
(b) Use the Periodic Table in Q3. the key and your answer to Q4.(a) to complete Figure 2. for
element X
Key 25,5
A
Symbol L
name .
Zz Clalesing..
AR
(c) Is element X a metal or non-metal? ........ (Y VY- =)

(d) Identify an element, in the same group as X, which has a lower boiling point.

RN - T O G S0 TV AT L1 S [ (ST

()

4)
(1)

0}




Q5. Lithium reacts with water to form lithium hydroxide and hydrogen.
(a) Balance the symbol equation for this reaction

LA Li(s) + ...4.HO() © ...A...LIOH(aq) + H2(q) )
(b) (i) Complete the table below for this reaction (8)
Reactant or product State M,
Lithium reoacknuk saud h
Water reactant liquid 18.0
Lithium hydroxide proowck Qﬁwm (s¢ \ 23.9
Hydrogen erndatk Gous 2.0
(ii) Calculate the total mass of the reactants. Are these the same as the total mass of the products?
Show your workings.
L2k 8 A (2 IB0) 2. ENE ... el pa0ss 06 PEAHRS i G)..

A2x.23.9).4.20.. 2%, hitl. WS A predeatts.. o oS, f\«w} ot Hod. Soums.l) )



Q6. The electronic structure of a potassium atom is 2,8,8,1 _losy Are | ader €7
Draw a diagram to show the electronic structure of a potassium ion. Show the charge on the ion.

{_

()

)

()
Q7. Complete the dot and cross diagram to show the electrons in the outer shells of ammonia, NHs.
Use the periodic table to help you.

s 5 X
o © H
\ : X ? *’( ] J‘\Au.r'w:ﬁ 3 Qou rs (1)
@
Y .OX X

(2)



Q8. The diagrams shown an atom of magnesium and an atom of chlorine.

- \ .
x ® iE +3 e I
» . v

" .

..

Magnesium Chilorine
Describe, in terms of electrons, how magnesium atoms and chlorine atoms change into ions to produce

Magnesium chloride, MgCl..
You may draw labelled diagrams.

0 (l)
..... Gane... I m\oxulﬁb(mt\a}m
0) )
...... \\tlmeskl“‘{e,foal'd[.)\m
e JMMAWC\{@YM?}C\-J\% ..........................

.........................................................................................................................................



Unit 2: Practical Scientific Procedures and Techniques

In this unit you will be required to complete a lot of practical procedures and so it is important that you know
about laboratory safety.

O Laboratory Safety

» Watch the video on safety in the laboratory:
https://www.youtube.com/watch?v=RhIOYhOvCsQ

Use this to complete a list of safety rules to follow when completing any experiment.

b T
2, --b-\jf-t\/---&\{@;\}ﬁt\w-/-jiﬁ}w‘ ...................................................................................
3. ..Tw..\ao.cu..l/«:?.kxof:(...L.goﬁ%cm’ﬁ..ww.v.ww)y.nﬁumem.\o.w:m./..) .......................
4. Wv\kﬂ.&\.ﬂ&km«pm(b«?m\yaﬁxw+1oo.pxcu‘hm. .........................
5 mmxalas\o»a ...............................................................................................
6. BNQR AR SPNRAGEL. .oooreee e
7. ..Do..n&...esz'...(cﬁ.aléxnm..cx.cmmjsy.w.)..mM..\.a»’s/.: ..........................................
8. WmvaMvdn(poi’hwmj\ae]cw\)mmkwﬂmkda) .....................

(8)



Oid

& ® @ S G

Name Precautions
e o 6\&«-6:
harmful / W_weuﬁkn}al LDAOLTOJ L‘?
/ irritant
No valed (ofx,»«) ﬁaw«t
oxidising o §owv iR of .jw (s 9%
agent :
Ne naked (crﬂbu) LAV
\ flammable | ¢ S& <t 0f lguhos
harmfulto | DAAY PO Ao At
the Siule
/environment
Weou g\wer
corrosive
weas 6\0vff
— toxic Az o fwm wf\oowxl

(19)

ch-:.je weos lay cood 4
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O Practical techniques

One of the practical techniques you will need to complete is the preparation of a standard solution and

performing a titration to test the solution you have prepared.

* Watch these videos to help you answer the questions
https://www.youtube.com/watch?v=xBKyjXUhJy0
https://www.youtube.com/watch?v=rLc148UCT2w
https://www.youtube.com/watch?v=gzvzvDv_BnA

Q1. (a) What is a standard solution? ... t.. \5.. s... Solwh.0on.. ap. £ allnns: adBhar. ) AN LT A,
D{.

@)

VeAduvnohAc

Aesle

B £ g . T AT )
(b) The diagram below shows the apparatus used to make a standard solution of sodium carbonate.
Complete the labels.
Aslhe o
wore w
woesta. \otile
Weic SAAG
b\o)::(cj Na,CO,(s)
wed \.A«Vj 1 1
€ f-cg% /
b o boohune

j\a.ss rod )
Shrres




(c) The standard solution prepared can be used to find the concentration of a solution of hydrochloric

, Figure 2.
Na;COs(aq) 2 24
burette 41235
4 24.50
L” Coniced ¢losk
/,! \ 3 25
'\ _25.0 cm® HCl(aq) - 20
( é’ + 3 drops methyl orange
(i) Complete the label to show name of the apparatus in which the acid is placed. (1)
(i)  Whatis the name given to this procedure? ... XY i fere v ivnieieeee e, 1)

(iii)  Figure 2. shows the level of the sodium carbonate solution in the burette at the start and
the end of one titration. Use these to work out the volume of sodium carbonate added in the
titration. Give your answer to 2 d.p.

%50 =833 Volume Na;COa(aq) added = ....22 . \5......... cm® (1)

8 2 wwwnloess apte/
e doCm~ak potnk
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(b) A student used paper chromatography to analyse a black food colouring. They placed spots of
known food colours, A, B, C, D and E and the black food colouring on a sheet of chromatography
paper. They set up the apparatus as shown in Diagram 1.

Diagram 1

H
3

A & B @ Ky
[ " Start ne
—_— | dmwnmnmnk

Black food
colouring

The student made two errors in setting up the apparatus. Identify the two errors and describe the
problem each error would cause.

RS U o A7 P 1o VRS O
.......... 0.t o\ oaw ) dassalie M FadfalvBuke. el e

JD\.M..C.J:o.cm..m.srm."h.l;sm.../..fpd%s..v.ef.\.cw..fl/.\s...&a\.vﬁ.mk ......... {8 (RA——
........... m’r\m:]wnumm\f\oﬁﬂﬂpcw/mxmm%\uo\vw(t)

.....................................................................................................................................

(c) A different student set up the apparatus without making any errors. The chromatogram in Diagram
2. shows the student's results.

Diagram 2
o o Solvent front
¢
o :
@ ]
Start ne
A g c D E
‘ Black food
! colouring
(i) What do the results tell you about the composition of the black food colouring?
dbe Wladk. feed. cdamavg. sonvaing.. A asad B, ) I
.............. deW(w«.hv\mm)SM\anu(l)(z)

9



(i) Use Diagram 2. to complete Table 1. (2)

Table 1.
Distance in mm
Distance from start line to solvent front 28.5 )29
Distance moved by food colour C Ao (| 12

(iii) Use your answers in (c)(ii) to calculate the Ry value for food colour C. Show your workings.
dashrance woved b~ &
distuncz prova S Wae +o gdveuk prouwk

Revalue =.0.88 -0, 92 ()

(iv) Table 2. gives the results of chromatography experiments that were carried out on some known
food colours, using the same solvent as the students.

Table 2.

Name of food colour Dis:r:vc: nftmf:: nst?: ':::: o Distar:::l OT:::?“:{ food Ry value
Ponceau 4R 62 59 0.95
Carmoisine 74 45 0.61

Fast red 67 27 0.40
Erythrosine 58 17 0.29

Which of the food colours in Table 2. could be food colour C from the chromatogram? Give the
reason for your answer.

........ CotbotBd o b Yoo i oo RO N s iessavsnssissvvvisiniss
........ m;.xay.m/.&&gjsf\%\w..(Z{....[)..).....................f(r..(lf..m)s...ﬁam..;.m.mh?..



Q3. A student was told to complete a practical to investigate how temperature affects the rate of a
reaction. The student carried out the reaction at five different temperatures and recorded the time
taken for each.

The student then calculated the rate of reaction, in s*' for each experiment using the equation:
rate of reaction = _1

time
The student's results and calculations are shown below:
at 24.5 °C the experiment took 340 seconds 1/240 = 0.0029 5"
at 29.0 °C [t took 256 <ée 17256 = 0.0039 s
at 58.0 °C the experiment took 124 s 1/124 = 0.0081 s
g0.5°C 625 I/62 = 0.0l6!
s1°C 186 s /186 == 0.0054

(a) What is the independent variable in this experiment? Circle the correct answer

rate of reaction time (!emperature) 1)

(b) Tabulate the student’s data in an appropriate manner. (4)
Yenapecabiai®....... /.6 | DM .5 | (aks g reachoa... /.. 52

4.5 340 0.0029

32.0 256 0.0039

$1.0 I£6 0. 0054

{g.0 (2% 0.00F8!

fo.§ 62 0.0161

cowe ik \/\Qc\cb\»ﬁ: ()
wants e \/\D(ﬂ(h\ji (LAI (‘)
PASY *WQ/CLNI\EA Lapteas o (dP (n)

4€M~[:\Ucd\uf» wites M crdes of InCrean vy S1t€ (‘)



edd FO\\AB
Cov .

'ﬂd’l-e ()

Cunve 0f bt f?;

(b) Use the graph to find the temperature of the metal block at time 100 s.
MAsh vasdda (uve / W duenain . Temperature at 100s = 2325 (1)

12 wateto ldp to vvedd
m&;w M tabo e

(c) The rate of change of temperature of the block is given by the gradient of the graph.
Determine the gradient of the graph over the first 60 seconds.

A’»('O ........... : ....... O +l(.‘) ....................................................................

---------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------



Highly recommended content

Q1. (a) (strong because) completely ionised (in aqueous solution)
ignore pH
allow dissociated for ionised
do not accept hydrogen is ionising
do not accept H* are ionised

(dilute because) small amount of acid per unit volume
ignore low concentration

(c) (titre):
chooses titrations 3, 4, 5

average titre = 22.13 (cm?)
allow average titre = 22.13(3...) (cm3)
allow a correctly calculated average from an incorrect
choice of titrations

(calculation):
(moles NaOH =
2213

— —x0.105 =0.002324)
1000

allow use of incorrect average titre from step 2

(moles H,SO4 =
% % 0.002324 =) 0.001162
allow use of incorrect number of moles from step 3

(concentration =
0.001162 <1000)
2
=0.0465 (mol/dm?3)
allow use of incorrect number of moles from step 4

o

alternative approach for step 3, step 4 and step 5

2 _ 2213x0.105 (1)
1 25.0xconc. H,SOy

(concentration H.S0s =)
22.13%0.105
250%2

=0.0465 (mol/dm?) (1)

an answer of 0.046473 or 0.04648 correctly rounded to at
least 2 sig figs scores marking points 3, 4 and 5

an answer of 0.092946 or 0.09296 or 0.185892 or 0.18592
correctly rounded to at least 2 sig figs scores marking points
3and5

an incorrect answer for one step does not prevent
allocation of marks for subsequent steps



(d) pipette measures a fixed volume (accurately)

(but) burette measures variable volume
allow can measure drop by drop

30

(moles=)——x0.105
(e) 1000
or 0.00315 (mol)
or
(mass per dm? =) 0.105 x 40
or4.2 (g)

(mass = i «0.105 x 40)
1000

=0.126 (g)

an answer of 0.126 (g) scores 2 marks

an answer of 126(g) scores 1 mark

an incorrect answer for one step does not prevent
allocation of marks for subsequent steps

Q2.
(a) add excess copper carbonate (to dilute hydrochloric acid)
accept alternatives to excess, such as ‘until no more reacts’

filter (to remove excess copper carbonate)
reject heat until dry

heat filtrate to evaporate some water or heat to point of crystallisation
accept leave to evaporate or leave in evaporating basin

leave to cool (so crystals form)
until crystals form

must be in correct order to gain 4 marks
(b) M. CuCl=134.5

correct answer scores 4 marks
moles copper chloride = (mass / M= 11/ 134.5) = 0.0817843866
M; CuCOs=123.5
Mass CuCOs (=moles x M,=0.08178 x 123.5) = 10.1(00)

accept 10.1 with no working shown for 4 marks

791 =110
(c) 100

or
11.0x0.791

8.70 (g)

accept 8.70(g) with no working shown for 2 marks

[12]



