Year 11 Transition to A Level Chemistry Projects

There are 9 tasks for you to complete. The first 5 are recapping GCSE
knowledge of key concepts and calculations. GCSE revision guides/websites
will help you with this if necessary. The rest of the tasks give an introduction to
some A level topics.

Task 1
Relative atomic mass (A,)

The relative atomic mass of an element is the average mass of its atoms
compared to 1/12th the mass of one atom of carbon-12.

The Periodic Table of Elements
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Use the periodic table to give the A, of the following elements.

Element Relative atomic mass / g mol™
Sodium
Magnesium
Chlorine




Argon

Calcium

Titanium

Zinc

Arsenic

Tungsten

Mercury

Lead

Task 2
Relative molecular mass (M)

The relative molecular mass is the average mass of one molecule of an

12.

element, or a compound compared to 1/12™ the mass of one atom of carbon-

It is the sum of the relative atomic masses of the elements in a molecule.

Use the periodic table to calculate the M, of the following molecules.

Molecule

Calculation

Relative molecular mass
/g mol™

0,

NaOH

HCI

H,O

MgCIZ

N32CO3

F6203

C10H22

CuSO,

Mg(OH),

Fe(OH);

Fe(N03)3

(NH,4),SO,




Task 3
Mass / M, / moles

Moles is the amount of a substance. One mole of a substance contains 6.022
x10% (Avogadro’s constant) atoms or molecules. It is too big a number to use
so instead we use moles.

23 g of sodium-23 contains 6.022 x10* atoms.

24.3 g of magnesium-24.3 contains 6.022 x10>> atoms.

Use this equation and rearrange to answer the questions. Make sure you give
the units

Mass = M, X moles

g mol?

mol

Atomic /
Molecular
mass

Convert the following masses into mg, g or kg:

Mass
mg g Kg
1000
750
2000 2 0.002
250000
0.4




0.003

Calculating moles

. Calculate the number of moles of 2 g of sodium hydroxide (NaOH)

. Calculate the number of moles of 50 g of decane (CioH;;)

. Calculate the number of moles of 20 mg of sodium carbonate (Na,COs)

. Calculate the number of moles of 43 mg of oxygen (O,)

. Calculate the number of moles of 0.05 Kg of copper sulphate (CuSQO,)

. Calculate the number of moles of 0.025 Kg of iron (ll) oxide (Fe,05)




Calculating mass
. Calculate the mass of 0.5 moles of sodium carbonate (Na,CO3;). Give

your answer in g.

. Calculate the mass of 0.25 moles of decane (CioH,,). Give your
answer in g.

. Calculate the mass of 0.1 moles of magnesium chloride (MgCl,). Give
your answer in mg.

. Calculate the mass of 0.125 moles of copper sulphate (CuSQ,). Give
your answer in mg.

. Calculate the mass of 1.25 moles of oxygen (O,). Give your answer in
kg.

. Calculate the mass of 0.75 moles of sodium hydroxide (NaOH). Give
your answer in kg.



Task 4

Moles/ Concentration/ Volume

Use this equation and rearrange to answer the questions.

mol

mol dm3
orM

Convert the following volumes into cm® or dm®

Moles = Concentration X Volume

Concentration

dm3

Volume
cm’ dm?
75
400
660
1230
0.005

0.15




0.7

1.567

Calculating moles

. A sodium hydroxide solution has a volume of 0.25 dm?® and a
concentration of 2 mol dm™. Calculate the moles of sodium hydroxide.

. A sodium hydroxide solution has a volume of 500 cm® and a
concentration of 0.5 mol dm™. Calculate the moles of sodium hydroxide.

. A hydrochloric acid solution has a volume of 300 cm’® and a
concentration of 1 mol dm™. Calculate the moles of hydrochloric acid.

. A sodium carbonate solution has a volume of 450 cm® and a
concentration of 0.125 mol dm?®. Calculate the moles of sodium
carbonate.

. A nitric acid solution has a volume of 100 cm® and a concentration of
0.75 mol dm?. Calculate the moles of nitric acid.



Calculating concentration

. A solution of hydrochloric acid contains 0.2 moles in 2 dm?>. Calculate the
concentration of the solution in mol dm™.

. A solution of hydrochloric acid contains 0.5 moles in 500 cm®. Calculate
the concentration of the solution in mol dm™.

. A solution of sodium hydroxide contains 1 mole in 250 cm®. Calculate the
concentration of the solution in mol dm™.

. A solution of nitric acid contains 0.6 moles in 1200 cm®. Calculate the
concentration of the solution in mol dm™.

. A solution of sulfuric acid contains 0.125 moles in 200 cm®. Calculate the
concentration of the solution in mol dm™,



Calculating volume

. A solution of sulfuric acid has a concentration of 2 mol dm™. Calculate
the volume of solution needed so that it contains 0.05 mol. Give your
answer in dm>

. A solution of hydrochloric acid has a concentration of 0.5 mol dm™.
Calculate the volume of solution needed so that it contains 0.25 mol.
Give your answer in cm®

. A solution of nitric acid has a concentration of 1 mol dm™. Calculate the
volume of solution needed so that it contains 0.25 mol. Give your
answer in cm>

. A solution of sodium hydroxide has a concentration of 2 mol dm>.
Calculate the volume of solution needed so that it contains 0.125 mol.
Give your answer in cm®

. A solution of hydrochloric acid has a concentration of 0.25 mol dm™.
Calculate the volume of solution needed so that it contains 0.5 mol. Give
your answer in cm>



Task 5

Using two equations simultaneously

. A sodium hydroxide (NaOH) solution has a volume of 0.1 dm® and a
concentration of 0.5 mol dm™. Calculate the mass of sodium hydroxide
needed in g.

. A sodium hydroxide (NaOH) solution has a volume of 400 cm® and a
concentration of 0.25 mol dm™. Calculate the mass of sodium hydroxide
needed in g.

. 2 g of sodium chloride (NaCl) is dissolved in 0.25 dm?> of water. Calculate
the concentration of the solution in mol dm™.

. 10.6 g of sodium carbonate (Na,COs) is dissolved in 0.1 dm® of water.
Calculate the concentration of the solution in mol dm>,



5. Asolution of copper sulphate (CuSQO,) has a concentration of 0.5 mol dm’
3. 12 g of copper sulphate was needed to make it. Calculate the volume
of water needed in dm”.

6. A solution of sodium carbonate (Na,CO3) has a concentration of 2 mol
dm™. 5 g of sodium carbonate was needed to make it. Calculate the
volume of water needed in cm”.



Task 6

Acid-alkali titrations

burette filled

—~——"with base

[

| flazk filled

{ \ Cwith acid
[ e gnd indicator

Titration is a required practical that students have to do as part of the BTEC
course. The experiment and the write-up make up Task A of Unit 2 in Year 12.
Your task is to research titrations using the questions below to help.
Research questions

1. What is titration?

2. What are titrations used for?

3. What equipment do you need?

4. How would you calibrate a balance, burette and pipette?



5. What mass of sodium carbonate (Na,CO3) would be needed to make a
solution with a concentration is 0.2 mol dm? in 250 cm?®?

6. How would you prepare the sodium carbonate standard solution?

7. What is the method for the titration of 0.2 mol dm™ sodium carbonate
and an unknown concentration of hydrochloric acid?

8. How would you calculate the concentration of HCI?

9. How do you know when the experiment has reached endpoint?

Task 7

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=21
Li//
ithium

3

At A level you will learn that the electron structure is more 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" orbitals.

You can read about orbitals here:

http://bit.ly/pixlchem1

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:
152, 252, 2pb etc.

Q1. Write out the electron configuration of:

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

Q2. Extension question, can you write out the electron arrangement of the following ions:

a)K+ b)02- c¢)Zn2+ d)V5+ e)Co2+



Task 8

—remeeeimme g s mgmem = e g e e s o mn am o mm gy

Have you ever wondered why your teacher drew a water molecule like this?
The lines represent a covalent bond, but why draw them at an unusual angle? 0
If you are unsure about covalent bonding, read about it here: /

M

http://bit.ly/pixlchem5 H
http://www.chemguide.co.uk/atoms/bonding/covalent.html#top

At A level 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/pixlchemb
http://www.chemguide.co.uk/atoms/bonding/shapes.html#top

Q1. Draw a dot and cross diagram to show the bonding in a molecule of aluminium chloride (AICl,)
Q2. Draw a dot and cross diagram to show the bonding in a molecule of ammonia (NH,)
Q3. What is the shape and the bond angles in a molecule of methane (CH,)?

Task 9



At GCSE you would have come across hydrocarbons such as alkanes (ethane etc) and alkenes (ethene etc). You may have
come across molecules such as alcohols and carboxylic acids. At A level you will learn about a wide range of molecules that
have had atoms added to the carbon chain. These are called functional groups, they give the molecule certain physical and
chemical properties that can make them incredibly useful to us.

Here you are going to meet a selection of the functional groups, learn a little about their properties and how we give them
logical names.

You will find a menu for organic compounds here:

http://bit.ly/pixichem13
http://www.chemguide.co.uk/orgpropsmenu.html#to

And how to name organic compounds here:
http://bit.ly/pixichem14
http://www.chemguide.co.uk/basicorg/conventions/names.html#to

Using the two links see if you can answer the following questions:

Q1. Halogenoalkanes H H H H
a. What is the name of this halogenoalkane? | |
b. How could you make it from butan-1-ol? H—(|:—(|:—(|:—(|:—Cl
Q2. Alcohols H H HH

a. How could you make ethanol from ethene?

b. How does ethanol react with sodium and in what ways is this a) similar to the reaction with water, b) different to the
reaction with water?

Q3. Aldehydes and ketones

a. Draw the structures of a) propanal, b) propanone

b. How are these two functional groups different?

Task 7

Titration calculations

Moles = Concentration X Volume



Moles

Concentration = ————
Volume

1. 25cm’of 0.1 M NaOH is needed to titrate 12.5 cm® of a solution of hydrochloric acid.
Calculate the concentration of the acid.

NaOH (aqg) + HCl (ag) ———» NaCl (aq) + H,O (l)

2. 23.15 cm®0f 0.125 M NaOH is needed to titrate 25 cm® of a solution of hydrochloric
acid. Calculate the concentration of the acid.

NaOH (aqg) + HCl (ag) ———» NaCl (aq) + H,O (l)



3. 25cm’of 0.2 M NaOH is needed to titrate 25 cm® of a solution of sulphuric acid
(H2S0,). Calculate the concentration of the acid.

2NaOH (aqg) + H,SO4 (aq) ——» Na,SO4 (aqg) + 2H,0 (1)

4. 10 cm® of a solution of hydrochloric acid (HCI) was titrated with a 0.5 M solution of
sodium carbonate. 30 cm”® of the carbonate was required for neutralisation.
Calculate the concentration of hydrochloric acid.

Na,COs (ag) + 2HCl (aq) —— 2NaCl (aqg) + H,0 (l) + CO; (g)



