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Well, what do you know?

-

Read the following passage

The poet who wrote ‘Sugar and spice and all things nice, that's what little girls are made of’ was lying.
Any biologist can tell you that little girls, and their brothers, are made of protein, carbohydrates,
lipids, nucleic acids, some inorganic ions and a lot of water.

Now Walter de la Mare was telling the truth when he wrote:‘It’s a very odd thing, as odd as can be,

that whatever Miss T eats turns into Miss T". Whatever the associated delights of food may be, we eat s

for two reasons: to get energy and to acquire the raw materials for growth and metabolism.

Any organic material is food for something; it's all a matter of taste. Dung begties find nourishment
in what sheep leave behind, and sheep can gain from grass all the materials for making meat and
wool. The macromolecules that make up our own cells are all derived from the macromolecules we
consume. Whether we are omnivores or herbivores, the carbohydrates, proteins, lipids (fats and oils)
and nucleic acids that we digest and absorb become the components of human cells.

Cells are mostly water, but if all the water is driven off by heating we are left with the organic content
of the cells and some inorganic ions. The organic compounds are mostly polymers, particularly
protein and, if we are talking of plant cells, cellulose.

The cytoplasm contains thousands of different soluble proteins known as enzymes, which play an
important role in all metabolic processes, Proteins also have an important structural function
because they form part of all cell membranes. The other major components of cell membranes are
lipids. These are a heterogeneous group of substances, but one thing they all have in common is that
they are insoluble in water. A cell surface membrane is more than just a bag holding everything in;
it also exerts control over what enters and leaves the cell.

A cell wall is completely different from a cell surface membrane. A plant cell synthesises the cell wall
on the outer surface of the cell surface membrane by linking together molecules of glucose to make
cellulose. This polysaccharide is never found in animal celis, although glucose is.

Glucose is a carbohydrate and is the most commonly occurring monosaccharide. For almost all cells
it is the starting-point in respiration. Remember that food not only provides the materials to make cells,
it also provides the energy to make cells work. Energy is released when glucose is broken down
chemically inside cells in the process called respiration.

Cells are involved in all kinds of work. Watch a time-lapse film of animal cells and you can see how
much they move. Under the microscope you can watch chloroplasts streaming around the cells of
Canadian pond weed. Movement is only one of the energy-requiring activities of cells; making bigger
molecules from smaller ones is another and so is the control of some substances entering or leaving

through the cell surface membrane.

Respiration is one of the characteristics of living organisms. Plants are living organisms, so plants carry
out respiration. But plants get their energy from sunlight, so why do they respire? For one thing, only
the green parts of a plant photosynthesise, and all cells, green or not, require energy. Even the green
cells respire, and this takes place all the time, not only at night. Photosynthesis in the chloroplasts
makes glucose, and this travels to other parts of the cell, where it is broken down to release energy
for jobs such as building up proteins or cellulose, controlling entry of molecules through the cell
surface membrane and cell division.

©Philip Allan Updates cells & cell biology
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.........................................................................................................................................................................

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

8 Which of the following words describe celiulose? Underline your answers,
: carbohydrate macromolecule polymer polysaccharide protein

O Dietary fibre is mainly cellulose. Suggest an explanation of how ‘dung beetles find nourishment in
what sheep leave behind’ (lines 7-8).

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

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

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

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

" 11 Which substances are found in:
(2) Plant cell walls?

(b) Cell membranes?

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

.............................................................................................................................
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- Well, what do you know?

‘ This is a questionnaire about your GCSE biology knowledge

1 Tick the compounds you heard about at GCSE, saying whether you heard about them as being

components of the diet or as components of cells.

Components Components | Haven't heard !!
Compounds of diet of cells of them

Carbohydrates

Fats and oils

Lipids

Nucleic acids

L "Proteins

LT T,

2 Which description best fits your understanding of the term respiration? Circle the letter.

A Breathing in and out
B Exchange of oxygen and carbon dioxide in the lungs

C Breakdown of food molecules to release energy
D Don't understand the term

3 For each statement about enzymes, underline the word th
If you're not sure, underline ‘Don’t know'.

at agrees with your own understanding.

(a) All enzymes are made of protein.
True False Don't know

(b) All enzymes are found in the digestive system.
True False Don't know

(¢) Enzymes are found inside cells.

True False Don't know

(d) All enzymes break down large molecules into smaller ones.

True False Don't know

4 Here are some statements about cells. Tick the box if you agree with the statement.
I:] The outer covering of an animal cell is called the cell membrane.
[ ]The outer covering of a plant cell is called the cell wall.
DAnima] cells do not have a cell wall.
[ Plant cells do not have a cell membrane.

©Phliip Allan Updates cells & cell biology
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Well, what do you know?

B Here are some statements about plants. Tick the box if you agree with the staternent.
D Plants are alive.
D Green leaves photosynthesise in the light.
D Green leaves photosynthesise in the dark.
D Green leaves respire in the daytime.
D Green leaves respire at night.
[ ] Nongreen parts of plants respire in the daytime.
D Non-green parts of plants respire at night.

©Philip Allan Updates cells & cell biology
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Activity 5 Converting data

Re-write the following.

1. 0.1 metres in millimetres

2. 1 centimetre in millimetres
3. 104 micrograms in grams
4. 1.1202 kilometres in metres
5. 70 decilitres in millilitres

6. 70 decilitres in litres

7. 10 cm®in litres

8. 2140 pascals in kilopascals




The delta symbol (4)

The delta symbol (A) is used to mean ‘change in’. You might not have seen this
symbol before in your GCSE Chemistry course, although it is used in some equations
in GCSE Physics.

Activity 6 Using the delta symbol

In exothermic and endothermic reactions there are energy changes.

The diagram below shows the reaction profile for the reaction between zinc and
copper sulfate solution.

Energy

Progress of reaction

1. Which letter represents the products of the reaction?

2. Which letter represents the activation energy?

3. Complete the sentence using the words below.

The reaction is and therefore AH is

endothermic exothermic negative positive




Practical skills

The practical skills you learnt at GCSE will be further developed through the
practicals you undertake at A-level. Your teacher will explain in more detail the
requirements for practical work in Chemistry.

There is a practical handbook for Chemistry, which has lots of very useful information
to support you in developing these important skills. You can download a copy here:

Activity 7 Electrolysis _

Students were investigating if the time the current flows through an electrolyte
affects the amount of copper deposited on the negative electrode.

Equipment:
Measuring cylinder
Balance
Two suitable electrodes eg carbon rods
6V bulb and hoider
0.5 moles per om® copper sulfate solution
Stopwatch 6Vdc power
Wires —|I-— supply
Power supply bulb and hoider
100 cm® beaker
negative efectrode
positive electrode
— ] copper suffate
solution
- beaker
Method:
1. Measure 50cm’ of the copper sulfate solution into the beaker.
2. Measure and record the mass of the negative electrode.
3. Set up the circuit, setting the power pack at 6V dc.
4. Tum on the power supply for the time you have been given, then tum the power pack off.
5. Remove and carefully dry the negative electrode.
6. Measure and record the mass of the negative electrode.

Write a hypothesis for this investigation.
2. What do you predict will be the result of this investigation?

For this investigation, give

a. the independent variable
b. the dependent variable

¢. a control variable.

4. What is the difference between repeatable and reproducible results?




. What would be the most likely resolution of the balance you use in a school
lab?

How could you make the reading more precise?
Random errors cause readings to be spread about the true value.

How could you reduce the effect of random errors and make the results more
accurate?

. The results the student recorded are given in the table.

Time / minutes  Increase in mass/g Mean
2 0.62 0.64 0.45
4 0.87 0.83 0.86
6 0.99 1.02 0.97
8 1.06 1.05 1.08
10 1.10 1.12 1.10

Calculate the mean increase in mass for each time measurement.




9. Plot a graph of your results.




Using maths skills

Throughout your A-level Chemistry course you will need to be able to use
maths skills you have developed in your GCSE Chemistry and GCSE maths
courses, such as using standard form, rounding correctly and quoting your
answer to an appropriate number of significant figures.

Activity 8 Using maths skills

1. Write the following numbers in standard form:

a. 4000
b. 1000 000

2. Zinc oxide can be produced as nanoparticles.

A nanoparticle of zinc oxide is a cube of side 82nm.

standard form

3. Express the following numbers to 3 significant figures:

a. 57658
b. 0.045346

4. Toothpaste may contain sodium fluoride (NaF).

The concentration of sodium fluoride can be expressed in parts per million

fluoride.

Calculate the surface area of a nanoparticle of zinc oxide. Give your answer in

(ppm). 1 ppm represents a concentration of 1 mg in every 1 kg of toothpaste.

A 1.00 g sample of toothpaste was found to contain 2.88 x 10~° mol of sodium




[ Calculate the concentration of sodium fluoride, in ppm, for the sample of
toothpaste.

Give your answer to 3 significant figures.

Use the following information to help you

To convert moles to grams use g = moles x relative formula mass

Relative formula mass of NaF = 42

Using the periodic table

During your course you will need to become familiar with the periodic table of the
elements, and be able to use information from the table to answer questions.

There is a copy of the periodic table that you will be given to use in your exams on
the next page.
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Activity 9 Atoms

1. Give the atomic number of:

Osmium
Lead
Sodium
Chlorine

cpooow

2. Give the relative atomic mass (A) of:

Helium
Francium
Barium
Oxygen

o oo

3. What is the number of neutrons in each of the following elements?

a. Fluorine
b. Beryllium
c. Gold

Activity 10 Formulae of common compounds

State the formulae of the following compounds:

1. Methane
2. Sulfuric acid
3. Potassium manganate (VII)

4, Water




The table below lists the formulae of some common ions.

Activity 11 lons and ionic compounds

1. Magnesium bromide
2. Barium oxide

3. Zinc chioride

4. Ammonium chloride
5. Ammonium carbonate
6. Aluminium bromide
7. Calcium nitrate

8. lIron (ll) sulfate

9. Iron (lll) sulfate

Positive ions Negative ions
Name Formula Name Formula
Aluminium AR* Bromide Br
Ammonium NH.* Carbonate | CO32-
Barium Ba?* Chloride CI-
Calcium Ca® Fluoride F-
Copper(ll) Cu? lodide I-
Hydrogen H* Hydroxide | OH-
Iron(1l) Fe* Nitrate NO3z~
Iron(1l) Fedt Oxide O
Lead Pb2* Sulfate S04
Lithium Li* Sulfide S2-

' Magnesium Mg?*
Potassium K*
Silver Ag*
Sodium Na*
Zinc Zn%*

Use the table to state the formulae for the following ionic compounds.

“ha 268



Activity 12 Empirical formula

Use the periodic table on page 21 to help you answer these questions.

1.

The smell of a pineapple is caused by ethyl butanoate.
A sample is known to contain:

0.360 g of carbon
0.060 g of hydrogen
0.160 g of oxygen.

What is the empirical formula of ethyl butyrate?
What is the empirical formula of a compound containing:

0.479 g of titanium
0.180 g of carbon
0.730 g of oxygen

A 300g sample of a substance is analysed and found to contain only carbon,
hydrogen and oxygen.
The sample contains 145.9 g of carbon and 24.32 g of hydrogen.

What is the empirical formula of the compound?

Another 300 g sample is known to contain only carbon, hydrogen and oxygen.
The percentage of carbon is found to be exactly the same as the percentage of
oxygen.

The percentage of hydrogen is known to be 5.99%.

What is the empirical formula of the compound?




Aetlvhy 13 Balancing equations

1. Write balanced symbol equations for the following reactions.

You'll need to use the information on the previous pages to work out the
formulae of the compounds.

Remember some of the elements may be diatomic molecules.
a. Aluminium + oxygen = aluminium oxide
b. Methane + oxygen - carbon dioxide + water

c¢. Calcium carbonate + hydrochloric acid = calcium chloride + water +
carbon dioxide

2. Chalcopyrite is a sulfide mineral with formula CuFeS..

Chalcopyrite is the most important copper ore. It is a sulfide mineral, a member
of iron (2+) sulfides and a copper sulfide.

Copper can be produced from rock that contains CuFeS; in two stages.
Balance the equations for the two stages in this process.

Hint: remember that sometimes fractions have to be used to balance
equations.

Stage 1: CuFeS:2 + 02 + SiO2 & Cu2S + Cu20 + SOz + FeSiO 2>

Stage 2: CuzS + CuO - Cu + SO2




Activity 14 Moles

The amount of a substance is measured in moles (the Sl unit). The mass of one
mole of a substance in grams is numerically equal to the relative formula mass of
the substance. One mole of a substance contains the same number of the stated
particles, atoms or ions as one mole of any other substance. The number of
atoms, molecules or ions in a mole of a given substance is the Avogadro constant.
The value of the Avogadro constant is

6.02 x 102 per mole.

Complete the table. Use the periodic table on page 21 to help you.

Mass of substance in

Substance Srants Amount in moles Number of particles
Helium 18.12 x 10%
Chlorine (CI) 14.2

Methane 4

Sulfuric acid 4.905

Activity 15 Isotopes and calculating relative atomic mass

1. What is the relative atomic mass of bromine if the two isotopes ™Br and 8'Br
exist in equal amounts?

2. A sample of neon is made up of three isotopes:
2Ne accounts for 90.9%
2INe accounts for 0.3%

2Ne accounts for 8.8%.

What is the relative atomic mass of neon?
Give your answer to 4 significant figures.

3. Copper’s isotopes are 3Cu and ®Cu.

If the relative atomic mass of copper is 63.5, what are the relative abundances
of these isotopes?




BTEC Physics
Summer Work

You will need to go to the following website if you need help

https://www.bbc.co.uk/bitesize/guides/z32f4qt/ revision/1
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