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Transition Work

This transition work MUST be completed by the time you start your course and it will

be assessed in September. The aims are for you to re-familiarise yourself with some

work studied during GCSE but largely ignored for the past 10 weeks, but important

for progression at post 16 level.

Chemistry can be a fun subject but requires hard work to succeed with few shortcuts.
Please use resources such as the internet, library and your Chemistry GCSE notes to

help you complete this work.

To obtain the full A-level you will complete twelve set practical activities which you
will be internally assessed on and obtain your Practical Endorsement.

Exam board: AQA Chemistry

Paper 1

Paper 2

Paper 3

What's assessed :

Relevant physical chemistry topics
(sections 3.1.1t03.1.4,3.1.6 t0
3.1.8and 3.1.10 to 3.1.12)

Inorganic chemistry (section 3.2)
Relevant practical skills

Assessed by written exam: 2 hours
105 marks 35% of A-level

Questions 105 marks of short and
long answer questions

What's assessed:

Relevant physical chemistry topics
(sections 3.1.2 to 3.1.6 and 3.1.9)

Organic chemistry (section 3.3)
Relevant practical skills

Assessed by written exam: 2 hours
105 marks 35% of A-level

Questions 105 marks of short and
long answer questions

What's assessed :
Any content. Any practical skills.

Assessed by written exam: 2
hours 90 marks 30% of A-level

Questions

40 marks of questions on practical
techniques and data analysis

20 marks of questions testing
across the specification

30 marks of multiple choice
guestions




0.1.1 Balancing equations

Balance the equations below.

2. ...Ba+...H,0

6. ...Fe,0;+....C

7. ...CH,CH,OH +....[O]

8. ...HNO; +....CuO

9. ..APF+...e

10. ....[Fe(H,0)]* +....CO,

2—
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v
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CH,COOH +....H,0

Cu(NO,), + H,0

Fe(OH),(H,0); +.....CO, + .....

H,O

(10 marks)
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0.1.2 Constructing ionic formulae

1. For each of the following ionic salts, determine the cation and anion present and use these to
construct the formula of the salt. (5 marks)

a. Magnesium oxide

b. Sodium sulfate

c. Calcium hydroxide

d. Aluminium oxide

e. Copper(l) oxide

2. When an acid is added to water it dissociates to form H* ions (which make it acidic) and an
anion. These acidic hydrogen atoms can be used to determine the charge on the anion.
Deduce the charge on the anions in the following acids. The acidic H atoms, H*, have been
underlined for you. (5 marks)

a. H,SO,

c. H,PO

4

d. HCOOH

e. H,CO,
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0.1.3 Writing equations from text

The following questions contain a written description of a reaction. In some cases the products
may be missing as you will be expected to predict the product using your prior knowledge.

For more advanced equations you may be given some of the formulae you need.

For each one, write a balanced symbol equation for the process. (10 marks)

1.

The reaction between silicon and nitrogen to form silicon nitride Si;N,,
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0.2.1 Rearranging equations

1.

2.

The amount of substance in moles (n) in a solution can be calculated when the concentration
given in mol/dm?® (c) and volume (v) in cm® are known by using the equation:

7 AO
pTTT
a. Rearrange this equation making c the subject of the equation. (1 mark)
b. Rearrange this equation making v the subject of the equation. (1 mark)

The density of a substance can be calculated from its mass (m) and volume (v) using the
equation: )
o
A =
O
a. Rearrange this equation so that the mass of a substance can be calculated given its density
and volume. (2 mark)

Chemists most commonly work with masses expressed in grams and volumes in cm®.
However, the SI unit for density is kg/m>.

b. Write an expression for the calculation of density in the SI unit of kg/m® when the mass (m)
of the substance is given in g and the volume (v) of the substance is given in cm3.
(2 marks)



3. The de Broglie relationship relates the wavelength of a moving particle (A) with its momentum
(p) through Planck’s constant (h):

\ E
b

a. Rearrange this equation to make momentum (p) the subject of the formula. (1 mark)

Momentum can be calculated from mass and velocity using the following equation.
1) i 6
b. Using this equation and the de Broglie relationship, deduce the equation for the velocity of
the particle. (2 marks)

4. The kinetic energy (KE) of a particle in a time of flight mass spectrometer can be calculated
using the following equation.

+%Ei6
C

Rearrange this equation to make v the subject of the equation. (2 marks)
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0.2.2 Order of operations

The order of operations for a calculation is very important. If operations are carried out in the wrong order
then this could lead to the wrong answer. Most modern calculators will anticipate BODMAS issues when
operations are entered but human beings can override the calculator’s instincts.

1. Do the following calculations in your head.

(@) 3+5x5= (d) 48-12+4=
(b) 6x6+4= (e) 4+4=+2=
(c) 20-6x2= (f) 100 - (20 x 3) =

(6 marks)

2. The molecular formula of glucose is C;H,,0.. Three students entered the following into their

calculators to calculate the relative formula mass of glucose. Repeat their calculations as shown.

(a)

1 X 6 + 1 X 1 + 1 X 6 =
(b)
1 X 6 = + 1 = X 1 = + 1
= X 6 =
(c)
( 1 X 6 ) =

(d) Write a sentence summing up why the answers differ.

(4 marks)
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0.2.3 Unit determination

1. Determine the units of density given that

s o ans GO
QQe i =
LEAO
(1 mark)
2. Determine the units of concentration given that
e e s 6. QOB E G @iE o
WE e WQE 01 W6 9Qet——
LEaoORE
(1 mark)

3. Pharmacists often calculate the concentration of substances for dosages. In this case the volumes are
smaller, measured in cm?, and the amount is given as a mass in grams. Determine the units of
concentration when

C Oi 0
LA

@& OQE ol - £
LETO &

(1 mark)

4. Rate of reaction is definedasthe WOK | y3S Ay 02y OS.pétaNding theduyits fadtd) dzy A
when concentration is measured in mol dm™ and time in seconds.

(1 mark)



5.

Pressure is commonly quoted in pascals (Pa) and can be calculated using the formula below. The SI
unit of force is newtons (N) and area is m2.

100 JQET OQ
1 [ | 04— "
d wl Qw

Use this formula to determine the Sl unit of pressure that is equivalent to the Pascal.

(1 mark)

Determine the units for each of the following constants (K) by substituting the units for each part of
the formula into the expression and cancelling when appropriate. For this exercise you will need the
following units [ ] = mol dm™, rate = mol dm™3 s, p = kPa.

T R—

b. 0 —
. 8

c. U
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0.2.4 Expressing large and small numbers

Standard form and scientific form

Large and small numbers are often expressed using powers of ten to show their magnitude. This saves us
from writing lots of zeros, expresses the numbers more concisely and helps us to compare them.

In standard form a number is expressed as;
ax 10
where ais a number between 1 and 10 and niis an integer.
Eg, 160 000 would be expressed as 1.6 x 10°

Sometimes scientists want to express numbers using the same power of ten. This is especially useful when
putting results onto a graph axis. This isn’t true standard form as the number could be smaller than 1 or
larger than 10. This is more correctly called scientific form

Eg, 0.9 x 10, 2.6 x 102, 25.1 x 10 > and 101.6 x 10" are all in the same scientific form.

1. Express the following numbers using standard form.

a. 1060000
b. 0.00106
c. 2222

(3 marks)



2.

3.

The following numbers were obtained in rate experiments and the students would like to express

them all on the same graph axes. Adjust the numbers to a suitable scientific form.

0.1000

0.0943

0.03984

0.00163

Calculate the following without using a calculator. Express all values in standard form.

d. ¢8rt

p T

Pg

p T

(3 marks)

(4 marks



Transition skills

0.2.5 Significant figures, decimal places and rounding

For each of the numbers in questions 1-6, state the number of significant figures and the number of
decimal places.

Significant figures | Decimal places

3.131 88
1000
0.000 65
1006
560.0
0.000 480

OB WIN|F

(6 marks)

7. Round the following numbers to (i) 3 significant figures and (ii) 2 decimal places.

a. 0.07584
b. 231.456
(4 marks)
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0.2.6 Unit conversions 1 — Length, mass and time

Mo’s teacher has drawn a diagram on the board to help him with converting quantities from one unit into

another.
fom 10 fo[>; from  +100 fo
LENGTHJ A millimetre centimetre metre
cm m
Ak mm 10mm=1cm 100cm=1m

rom +1000 ro>— rom #1000 fo>—|] ron #1000 o
MASS ,
- gram kilogram tonne
milligram g kg {
mg 1000 mg=1g 10009 =1kg 1000 kg =1t

x1 000

from

from |I—<o x1 000 fom Ha
fom  +60 fo>—m fom  +60 to

4 minute hour
secon min h
60s=1min 60 min=1h

to x60 from m—<}o x60 from

For example, to convert a length in millimetres into units of centimetres, divide by 10
eg 10 mm =1 cm.



Use the diagram to help with the following unit conversions. (10 marks)

1. Ablock of iron has a length of 1.2 cm. Calculate its length in millimetres.

2. The width of the classroom is 7200 cm. Calculate its length in metres.

3. Areaction reaches completion after 4% minutes. Convert this time into seconds.

4. The stop clock reads 2 min 34 s. Convert this time into seconds.

5. A method states that a reaction needs to be heated under reflux for 145 min. Calculate this time in
hours and minutes.

6. Afactory produces 15 500 kg of ammonia a day. Calculate the mass of ammonia in tonnes.

7. A paperreports that 0.0265 kg of copper oxide was added to an excess of sulfuric acid. Convert
this mass of copper oxide into grams.

8. A packet of aspirin tablets states that each tablet contains 75 mg of aspirin. Calculate the minimum
number of tablets that contain a total of 1 g of aspirin.

9. Astudent measures a reaction rate to be 0.5 g/s. Convert the rate into units of g/min.

10. A factory reports that it produces fertiliser at a rate of 10.44 kg/h. Calculate the rate in units of g/s.
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0.2.7 Unit conversions 2 — Volume

The Sl unit for volume is metre cubed, m®. However as volumes in chemistry are often smaller
than 1 m3, fractions of this unit are used as an alternative.

centimetre cubed, cm? decimetre cubed, dm?
centi- prefix one hundredth deci- prefix one tenth
lcm=—mso, 1dm=—m so,
lcmd®= — 3md= m3 1dm3= —3¥m8= — m?3

1. Complete the table by choosing the approximate volume from the options in bold for each of

the everyday items (images not drawn to scale). (1 mark)

lcm? 1dm?3 1m?3

- L

r \\ B

[ - .
drinks bottle sugar cube washing machine
Approx. volume

2. Complete the following sentences; (1 mark)

To convert a volume in cm? into a volume in dm3, divide by ..............ccceeveirenene

To convert a volume in cm? into a volume in m2, divide by ........c...coeevveeiirennn.



3. a. A balloon of helium has a volume of 1600 cm3. What is its volume in units of dm3?

b. The technician has prepared 550 cm? of HCl(aq). What is its volume in units of m3?

c. An experimental method requires 1.35 dm? of NaOH(aq). What volume is this in cm3?

d. A swimming pool has a volume of 375 m3. What volume is this in cm?3?

e. A 12 g cylinder of CO; contains 6.54 dm? of gas. What volume of gas is this in units of m3?

(5 marks)



4. Which cylinder of propane gas is the best value for money?

2.13 x 10 cm?
of propane
for £15.49

2700 dm?
of propane
for £21.25

(3 marks)

7m3
of propane
for £28.75
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0.2.8 Moles and mass

One mole of a substance is equal to 6.02 x 102 atoms,
ions or particles of that substance. This number is
called the Avogadro constant.

The value of the Avogadro constant was chosen so that
the relative formula mass of a substance weighed out in
grams is known to contain exactly 6.02 x 10?2 particles.
We call this mass its molar mass.

We can use the equation below when calculating an
amount in moles:

amount of substance __mass(g)
(mol) B molar mass
(g mol?)

How is a mole similar to a dozén

Stating the amount of substance in
moles igust the same adescribing a
guantity of eggs in dozen¥ou could
say you had 24 or 2 dozengs

4

Use the equation above to help you answer the following questions.

1. Calculate the amount of substance, in moles, in:

a. 32 g of methane, CH4 (molar mass, 16.0 g mol?)

b. 175 g of calcium carbonate, CaCOs

c. 200 mg of aspirin, CoHgO4

(3 marks)



2. Calculate the mass in grams of: (3 marks)

a. 20 moles of glucose molecules (molar mass, 180 g mol)

b. 5.00 x 10-2 moles of copper ions, Cu?*

c. 42.0 moles of hydrated copper sulfate, CuSO4*5H,0



a. 3.09 g of a transition metal carbonate was known to contain 0.0250 mol.

i. Determine the molar mass of the transition metal carbonate. (1 mark)

ii. Choose the most likely identity for the transition metal carbonate from the list below:
CoCOs CuCOs ZnCO0Os (1 mark)

b. 4.26 g of a sample of chromium carbonate was known to contain 0.015 mol.
Which of the following is the correct formula for the chromium carbonate? (2 marks)

CrCOs Cl’z(CO3)3 CI’(Cos)s

BONUS QUESTION

If you had 1 mole of pennies which you could share with every
person on earth how much could you give each person?
Approximate world population = 7 500 000 000.
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0.2.9 Moles and concentration

To calculate the concentration of a solution we use the equation:

amount of substance (mol)

concentration (mol dm=3) =
volume (dm?3)

Use the equation to help you complete each of the statements in the
guestions below.

1. a. 1.50 mol of NaCl dissolved in 0.25 dm? of water produces a solution with a concentration
Of i mol dm=3. (2 mark)

b. 250 cm? of a solution of HCl(aq) with a concentration of 0.0150 mol dm~2 contains
..................................... moles. (1 mark)
c. A solution with a concentration of 0.85 mol dm=2 that contains 0.125 mol has a volume of
........................................ dms. (2 mark)

2. Inthis question you will need to convert between an amount in moles and a mass as well as using
the equation above.

Space for working is given beneath each question.
a. 5.0 g of NaHCO; dissolved in 100 cm? of water produces a solution with a concentration

Of o mol dm=3. (2 marks)

b. 25.0 cm? of a solution of NaOH(aq) with a concentration of 3.8 mol dm~ contains

.............................. g of NaOH. (2 marks)

c. The volume of a solution of cobalt(ll) chloride, CoCl,, with a concentration of 1.3 mol dm=3

that contains 2.5 g of CoClyis ..ccovvvviiriiiieiiiiieeens cm?. (3 marks)
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0.3.1 Laboratory equipment
Practical work is a key aspect in the work of a chemist.

To help you plan effective practical work it is important that you are familiar with the common laboratory
equipment available to you.

1. For each of the pieces of glassware shown in the images below, state their name and give a possible

volume(s).
a. =7 Name: b. me:
) Possible volume(s): s eemimee -ume(s):
)
c Name d. Name
Possible volume(s): isible volume(s):
e Name f. = Name
Possible volume(s): ~ ssible volume(s):

(6 marks)

2. Name the common laboratory equipment in the images below. (4 marks)

a. b. c. .
& A



0.3.2 Recording results

1. Astudentis looking at endothermic processes. He adds 2.0 g of ammonium nitrate to 50 cm? of water

Transition skills

and measures the temperature change. He repeats the experiment three times.

His results are shown in the table below.

Temperature | Temperature | Temperature
at start at end change
Run 1 21.0 -1.1 22.1
Run 2 20 -2 22
Run 3 20.2 2 18.2
Mean 22.05

Annotate the table to suggest five waysin which the table layout and the recording and analysis of
his results could be improved. (5 marks)

For each of the experiments described below, design a table to record the results.

Experiment 1Simon is investigating mass changes during chemical reactions. He investigates
the change in mass when magnesium ribbon is oxidised to form magnesium oxide:

magnesium + oxygen - magnesium oxide

He records the mass of an empty crucible. He places a 10 cm strip of magnesium ribbon in the
crucible and records the new mass of the crucible. He heats the crucible strongly until all the
magnesium ribbon has reacted to form magnesium oxide. He allows the crucible to cool before
recording the mass of the crucible and magnesium oxide.

Experiment 2:Nadiya is investigating how the rate of a reaction is affected by concentration. She
investigates the reaction between magnesium ribbon and hydrochloric acid.

magnesium + hydrochloric acid - magnesium chloride + hydrogen

She places 25 cm?® of hydrochloric acid with a concentration of 0.5 mol dm™ into a conical flask and
fits a gas syringe. She adds a 3.0 cm strip of magnesium ribbon and measures the volume of hydrogen
gas produced every 20 s for 3 minutes.

She repeats the experiment with hydrochloric acid with concentrations of 1.0 mol dm™ and then 1.5
mol dm=.
(5 marks)
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0.3.3 Drawing scatter graphs

When you want to find a correlation between two variables it is helpful to draw a scatter graph.
Key points to remember when drawing scatter graphs include:
1 The independent variablethe variable that is changed) goes on the x-axis and the dependent
variable (the variable you measured) goes on the y-axis.
9 The plotted points must cover more than half the graph paper.
I The axes scales don’t need to start at zero.

9 Astraight line or smooth curve of best fitis drawn through the points to show any correlation.

Karina is investigating the relationship between the volume of a gas and its temperature. She injects 0.2
cm? of liquid pentane (b.p. 36.1 °C) into a gas syringe submerged in a water bath at 40 °C. After 5 minutes
she measures the volume of gas in the syringe. She repeats the experiment three times with the water
bath at 40 °C.

She then repeats the experiment for temperatures of 50, 60, 70 and 80 °C.

Her results are shown in the table below:

Volume of gas / cri
Temperature/ C

Run 1 Run 2 Run 3 Mean
40 40.8 43.1 42.7 42.2
50 46.1 46.2 46.9 46.4
60 <54.7> 48.1 48.3 48.2
70 49.1 49.6 49.5 49.4
80 51.0 <47.3> 51.0 51.0

1. Plota scatter graph of the volume of the gas against the temperature. (6 marks)

2. Add error bars to show the range of readings used to calculate the mean volume of the gas at each
temperature. (2 marks)

3. Draw in a line of best fit. (1 mark)

4. Describe the correlation observed. (1 mark)






Research Task

Choose one (or more) of the following medicines/drugs and find out:

1.

2
3
4.
5
6
7

Common brand names

Class of drug

Brief history of discovery

State the chemical functional group found in the compound
Uses

. List any side effects

. Fully reference your work.

Chloroquine Thalidomide Warfarin

0 @)




Book Recommendations

We recommend the first three texts as interesting texts for Chemistry / Science students, the final
text will be of use to those who are not studying A-level maths as it covers the various different
types of calculations encountered throughout the A-level course. This book contains many worked
through examples. We are hoping to obtain a class set for September 2017.

Periodic Taks: The Qurious Lives of the Hements (Paperback) Hugh Aldersey-Williams
ISBN-10: 0141041455

http://bit.ly/pixlchembook1

This book covers the chemical elements, where they come from and how they are
used. There are loads of fascinating insights into uses for chemicals you would have
never even thought about.

The Sience of Everyday Life: Why Teapots Dribble, Toast Burns and Light Bulbs Shine (Hardback)
Marty Jopson

ISBN-10: 1782434186

http://bit.ly/pixichembook?2

The SCIENCE of

080

EVERYDAY LIFE . . . . .
The title says it all really, lots of interesting stuff about the things around you home!

ISBN-10: 000728487X

http://bit.ly/pixlchembook3

Here Ben Goldacre takes apart anyone who published bad / misleading or dodgy
science — this book will make you think about everything the advertising industry tries
to sell you by making it sound ‘sciency’.

Calculationsin AS A Level Chemistry (Paperback) Jim Clark
ISBN-10: 0582411270

http://bit.ly/pixlchembook4

If you struggle with the calculations side of chemistry, this is the book for you. Covers
all the possible calculations you are ever likely to come across. Brought to you by the
same guy who wrote the excellent chemguide.co.uk website.

Note these links are to Waterstones, should you wish to acquire any of these books you may find them
cheaper elsewhere.



