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Homework Expectations
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You are expected to compete up to 1hour and 30 minutes of Homework per night. This is
split into 3 subjects at 30mins each.

Where is my homework? 

Maths 

You maths homework is found at 
www.sparxmaths.uk.
You will complete your Compulsory 
Homework on a Monday. 
If you have completed over 80% and 
are stuck on your last few questions, 
your teacher will help you on Tuesday.

Other Subjects:

Homework for these subjects will be found in your Google Classroom
in the form of a quiz. These quizzes are to test that you have learned
the knowledge in your Need to Know booklet. We have high
expectations of you and expect students to try their best and achieve
the best possible marks. We will give rewards for excellent attainment
and we will help everyone achieve by using after school interventions
to make sure no one falls behind.

Science 

Your Science homework can be 
found at www.educake.co.uk.  You 
will answer a series of questions 
once a week.  When it comes to 
revising, you will have the option of 
picking a topic, reading an overview, 
and taking a quiz. 

At All Saints, we are organised and don’t make excuses for ourselves. If we know we 
have evening plans, we complete our homework the night before to make sure we are 

free to go to our planned event. We always want the best for ourselves and my 
teachers want the same. 

3 x 30 Minute Sessions

Subject 1
30 mins

Subject 2
30 mins

Subject 3
30 mins

Monday Science Science

Tuesday English English French

Wednesday History/Geography/Travel & 
Tourism

Maths : Sparx

Thursday Option A Option A Maths : Sparx

Friday Option B Option B Maths : Sparx



Improving Your Long Term Memory 
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Memory

Your memory is split into two parts:
the working-memory and the long-
term memory. Everybody’s working-
memory is limited, and can therefore
become easily overwhelmed. Your
long-term memory, on the other
hand, is effectively limitless.

You can support your working
memory by storing key facts and
processes in long-term memory.
These facts and processes can then
be retrieved to stop your working
memory becoming overloaded.

Need to know booklets are a key way to help you learn. Each booklet has the key
information that needs to be memorised to help you master your subject and be
successful in lessons.

There is strong scientific evidence from cognitive psychology that shows the benefits of
self-quizzing in promoting retrieval strength. This is your ability to quickly recall key facts
related to your subject or topic
How should I self-quiz and how often?

There are lots of different ways to learn the material in your need to know booklet.

You could:

SENTENCES.
HAND
ARTICULATE.
PROJECT
Eye contact

Make flash cards
based on the need to
know booklet and ask
someone to quiz you.

Cover up one section of the
need to know booklet and
try and write out as much
as you can from memory.

Draw a mind map,
jotting down
everything that
you can remember
from the need to
know booklet.

Make up mnemonics to
help you remember key
facts, then write these out
from memory.

Making revision notes and self-quizzing will help you 
be a more successful learner.
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 Careers and next steps 
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Art & Design
Year 11: My IdenƟty and Art

Minimum Task Checklist for ‘My IdenƟty and Art’ Number of Page 
(Suggested minimum)

Mind map on chosen theme -  Word eye turned into Ɵtle page 1

Mood board of collected ideas on chosen theme - annotate 1

IniƟal ideas proposal – Statement of intent 1

ArƟst research – Frida Kahlo 2

Recording through observaƟon – Frida Kahlo grid drawing with collage flowers 1

Experiment and develop 1 4 - 6

ArƟst research 2 1

Recording through observaƟon 2 4

Experiment and develop 2 6

Experiment and develop 3 (creaƟvely and individually) 3 2

ArƟst research 3 1

Experiment and develop 4 6

Experiment and develop 5 refine ideas before final piece development 4

Collect ideas for your final piece – Mood board or recorded observaƟons or photographs 4

Final ideas plan 2

Annotate throughout Every page

Final piece A2 

EvaluaƟon 1
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 Art & Design 
  Assessment ObjecƟve 1 Assessment ObjecƟve 2 Assessment ObjecƟve 3 Assessment ObjecƟve 4 

Marks Develop ideas through 
invesƟgaƟons, 
demonstraƟng criƟcal 
understanding of 
sources.

 RESEARCH-IMAGES &  

ARTISTS 

Refine work by 
exploring ideas, 
selecƟng and 
experimenƟng with 
appropriate media, 
materials, techniques 
and processes

EXPERIMENTS WITH 
MEDIA 

Record ideas, 
observaƟons and 
insights relevant to 
intenƟons as work 
progresses.

IDEAS, 
OBSERVATIONAL 

DRAWINGS & 
EXPLANATIONS 

Present a personal and 
meaningful response 
that realises intenƟons 
and demonstrates 
understanding of visual 
language

FINAL IDEA, FINAL PIECE, 
LINKS w. ARTISTS 

9 

24 Convincingly An excepƟonal ability to 
effecƟvely develop ideas 
through creaƟve and 
purposeful invesƟgaƟons.

An excepƟonal ability to 
engage with and demonstrate 
criƟcal understanding of 
sources. 

An excepƟonal ability to 
thoughƞully refine ideas with 
discriminaƟon.

An excepƟonal ability to 
effecƟvely select and 
purposefully experiment with 
appropriate media, materials, 
techniques and processes. 

An excepƟonal ability to 
skillfully and rigorously 
record ideas, observaƟons 
and insights through drawing 
and annotaƟon, and any 
other appropriate means 
relevant to intenƟons, as 
work progresses. 

An excepƟonal ability to 
competently present a 
personal and meaningful 
response and realise 
intenƟons with confidence 
and convicƟon.

An excepƟonal ability to 
demonstrate understanding of 
visual language. 

23 Clearly 

22 Adequately 

21 Just 

8 

20 Convincingly A highly developed ability to 
effecƟvely develop ideas 
through creaƟve and 
purposeful invesƟgaƟons.

A highly developed ability to 
demonstrate criƟcal 
understanding of sources. 

A highly developed ability 
thoughƞully refine ideas.

A highly developed ability to 
effecƟvely select and 
purposefully experiment with 
appropriate media, materials, 
techniques and processes. 

A highly developed ability to 
skillfully record ideas, 
observaƟons and insights 
through drawing and 
annotaƟon, and any other 
appropriate means relevant 
to intenƟons, as work 
progresses. 

A highly developed ability to 
competently present a 
personal and meaningful 
response and realise 
intenƟons with confidence 
and convicƟon.

A highly developed ability to 
demonstrate understanding of 
visual language 

19 Clearly 

7 

18 Adequately 

17 Just 

6 
16 Convincingly A consistent ability to 

effecƟvely develop ideas 
through purposeful 
invesƟgaƟons.

A consistent ability to 
demonstrate criƟcal 
understanding of sources. 

A consistent ability to 
thoughƞully refine ideas.

A consistent ability to 
effecƟvely select and 
purposefully experiment with 
appropriate media, materials, 
techniques and processes 

A consistent ability to 
skillfully record ideas, 
observaƟons and insights 
through drawing and 
annotaƟon, and any other 
appropriate means relevant 
to intenƟons, as work 
progresses.

  

A consistent ability to 
competently present a 
personal and meaningful 
response and realise 
intenƟons.

A consistent ability to 
demonstrate understanding of 
visual language.  

5 

15 Clearly 

14 Adequately 

4 

13 Just 

12 Convincingly A moderate ability to 
effecƟvely develop ideas 
through purposeful 
invesƟgaƟons.

A moderate ability to 
demonstrate criƟcal 
understanding of sources. 

A moderate ability to 
thoughƞully refine ideas.

A moderate ability to 
effecƟvely select and 
purposefully experiment with 
appropriate media, materials, 
techniques and processes. 

A moderate ability to 
skillfully record ideas, 
observaƟons and insights 
through drawing and 
annotaƟon, and any other 
appropriate means relevant 
to intenƟons, as work 
progresses. 

A moderate ability to 
competently present a 
personal and meaningful 
response and realise 
intenƟons.

A moderate ability to 
demonstrate understanding of 
visual language. 

3 

11 Clearly 

10 Adequately 

9 Just 

2 

8 Convincingly Some ability to develop ideas 
through purposeful 
invesƟgaƟons.

Some ability to demonstrate 
criƟcal understanding of 
sources.  

Some ability to refine ideas.

Some ability to select and 
experiment with appropriate 
media, materials, techniques 
and processes.  

Some ability to record ideas, 
observaƟons and insights 
through drawing and 
annotaƟon, and any other 
appropriate means relevant 
to intenƟons, as work 
progresses. 

Some ability to present a 
personal and meaningful 
response and realise 
intenƟons. Some ability to 
demonstrate understanding of 
visual language.  

7 Clearly 

6 Adequately 

1 

5 Just 
4 Convincingly Minimal ability to develop 

ideas through invesƟgaƟons.

Minimal ability to 
demonstrate criƟcal 
understanding of sources.

  

Minimal ability to refine 
ideas.

Minimal ability to select and 
experiment with appropriate 
media, materials, techniques 
and processes.

Minimal ability to record 
ideas, observaƟons and 
insights through drawing and 
annotaƟon, and any other 
appropriate means relevant 
to intenƟons, as work 
progresses. 

Minimal ability to present a 
personal and meaningful 
response and realise 
intenƟons.

Minimal ability to 
demonstrate understanding of 
visual language. 

3 Clearly 

X 

2 Adequately 

1 Just 

0 Work not worthy of any marks. 
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 OCR Child Development(R057– Health and Well-being) 
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 b
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- D
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 C
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s c
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re
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r b
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 b
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- C
an

no
t b

e 
us

ed
 if

 m
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- C
an

 h
el

p 
m

ot
he

r r
el

ax
   

   
   

   
   

   
   

   
   

   
   

   
   

- N
o 

sid
e 

eff
ec

ts
   

   
   

   
   

   
   

   
- C

an
 b
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r o
f p
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l c
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 d
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 p
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Gr

im
ac

e 
 (R

efl
ex

es
)  
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 d
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 m
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 b
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 d
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t c
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r c
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 C
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r d
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t p
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r p
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r m
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 b
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l p
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 b
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ee
ds

 o
f t

he
 fa

m
ily

 

He
al

th
 v

isi
to

r v
isi

t a
t 1

0 
da

ys
-  
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 b
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 p
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 b
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t f
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 d
ie

t  
   

   
   

   
   

   
   

   
   

   
   

   
- C

he
ck

 fo
r p

os
t n

at
al

 d
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r p
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 b
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r c
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ra
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r c
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 d
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, c
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 re
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Food Preparation and Nutrition

Diet

A portion of meat = 80g 
(roughly the size of a pack of 
cards). It is recommended 
not to eat more than 500g 
per week (approx. 6 
portions).
Protein is a important 
macronutrient, it is essential 
for growth and repair of the 
body. 1g of protein can 
provide 17KJ/4 cal of energy. 
Animal proteins are HBV 
(high biological value 
proteins as they contain all 
essential amino acids).

Emulsions

Oil and Water do not mix. Some 
dishes we make need to have the 
oil and water permanently mixed 
together, to do this we make an 
emulsion. Placing olive oil, and 
vinegar and shaking them 
together forms a salad dressing, 
but they will settle out into layers. 
This is called a unstable emulsion. If 
you gradually add beaten egg 
into the solution, you will for 
mayonnaise which is a stable 
emulsion as it does not separate.

Classification

Meat proteins coagulate 
(harden) on heating. At 
around 60OC the proteins 
begin to change in 
composition and structure. This 
process is called denaturation. 
As a result of denaturation the 
muscle fibres become firmer. 
Beyond 60OC the muscle fibres 
shrink and the meat juices are 
squeezed out.
Marinades tenderise meats by 
changing collagen into 
gelatine, allowing the meat to 
hold more water.

Growth and Process

Many nuts and seeds are 
processed into oils. They are 
cleaned, ground and pressed. The 
oil released is collected, refined (to 
remove colour, odour and 
bitterness) before being bottled. 
Alternative proteins AKA Novel 
Protein foods (NPF) are based on 
vegetable proteins and 
microorganisms. Examples include; 
Tofu, Soya, Quorn and Textured 
Vegetable Protein.

Classification

Legumes AKA pulses are an edible 
seed which grows in a pod. Beans,  
Lentils and Peas are examples. 
Nuts are fruit encased in a hard 
shell, this gives them a long shelf 
live. Seeds are the embryo of the 
plant. Peanuts are legumes not 
nuts.  Alternative proteins are foods 
used as a replacement for meat,  
they can be  based on vegetable 
protein or mycoprotein.

Nutrient Value

Pulses are a cheap, low fat 
source of protein, fibre, 
vitamins and minerals which 
count towards your 5 a day. 
The fibre in pulses can help 
lower your cholesterol levels 
and are a good source of 
iron. Most plant sources of 
protein are missing one of the 
essential amino acids and so 
are called LBV proteins (low 
biological value).

Farming methods

There are symbols on food 
packaging (RSPCA assured /red 
tractor symbol to show that meat 
and poultry have met welfare 
standards. Animal welfare refers to 
the well-being of animals and 
covers areas such as the animals 
access to fresh water , diet to 
maintain health, assurance that 
the animals are reared free of any 
discomfort, pain, injury disease and 
provided with adequate shelter.

Growth & Process

Beef: Organic beef and rare breed 
beef is the most expensive to buy. 
The time the beef has been hung will 
determine how flavoursome and 
tender it is.
Pork: the meat that comes from pigs. 
Ham, bacon and gammon are 
cured pork.
Goat: also called Cabrito, Chevon 
or Kid.
Venison: meat from deer, it is 
classified as game but can be 
farmed or park reared.

Nutrient Value

Meat and Poultry contain: 
Protein (High Biological 
Value), Fat ( red meat has a 
higher fat content than 
poultry, Vitamins A and D 
(fat soluble), B12 (water 
soluble), Minerals; Iron (for 
haemoglobin), Magnesium 
(strong bones and muscle 
health), Potassium, 
(electrolyte balance) 
Selenium (antioxidant) and 
Zinc (immune and 
reproductive systems).

Classification

Meat is sourced from animals, Poultry from 
domesticated fowl (eg chicken and turkey), Offal is 
edible internal organs, Game is sourced from wild 
animals (eg Rabbit, Pheasant, Pigeon). British meat 
and poultry must be born, reared and slaughtered 
within the UK.  Under EU law all meat and poultry for 
human consumption must show traceability through 
all stages.

Storage

All meat and poultry should be stored at between 
0-5OC. Raw and cooked meat/poultry should be 
stored separately. Raw meats at the bottom of a 
fridge and cooked meats at the top. Poultry 
should be stored away from other meats to 
minimise Salmonella cross-contamination.
Red chopping boards for raw meat, Yellow for 
cooked meats and Blue for raw fish.
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Nutrient Value

Cows are the primary source 
of milk in the UK. Its flavour 
and fat content are 
determined by; the  breed 
of cow, season its produced, 
type of feed, the age and 
health of the cow. Milk is 
85% water, the rest is made 
up of HBV protein (3.5%) , Fat 
(3.5-5%), Carbohydrate 
(4.8%), Vits B, A, D,C. 
Minerals; Phosphorous, 
Sodium, Iron, Calcium.

Diet

Lactose intolerance is when a person 
cannot digest lactose (natural sugar) 
in cows milk. Bacteria in the gut then 
feed on this sugar and produce 
abdominal symptoms. There are 
alternative milks such as sheep, goat 
or nut milks. A small number of people 
can be allergic to milk proteins, and 
will need to avoid dairy products. This 
is called CMPA- Cows milk protein 
allergy. Foods containing milk must 
have milk listed as an allergen on the 
packaging.

Food science

Milk is a emulsion meaning it 
has tiny globules of fat floating 
in water. Emulsions are 
colloides. The fat content of 
milk determines the type of 
milk (whole- 3.9%, Semi 
skimmed-1.7%, Skimmed-
0.5%). The fat component of 
cheese melts at 65°C making it 
spreadable/stringy or dissolved 
in hot foods. Too high a heat 
causes the protein 
(caseinogen) and fat to burn.

Food science

Yoghurts is made from different 
types of milk. A bacterial starter 
culture is added to ferment the 
lactose into lactic acid this allows 
the proteins to coagulate and 
produce a sharp, tangy natural 
yoghurt. Sugar/sweetener can be 
added as well as fruit. Yoghurt 
can be ‘live’ (harmless bacteria 
present), Probiotic (beneficial gut 

making cheese

A starter  culture is added to 
pasteurised milk. The culture 
ripens the milk by fermenting the 
lactose into lactic acid. Once 
enough Lactic acid is produced 
rennet is added to coagulate 
into curds and whey. The Whey is 
drained from the curds. Curds are 
then ‘scalded’ to encourage 
‘syneresis’. It is then pressed to 
remove more whey and shaped.

Storage

Fresh milk should be stored 
at 5oC with a tight fitting lid 
away from strong smelling 
foods. Sterilised and UHT milk 
can be stored unopened at 
room temperature. 
Evaporated and condensed 
milk have long shelf lives 
and an be kept in a 
cupboard. Evaporated 
should be stored in the 
fridge once opened.

Food wastage

Food sustainability looks at the 
impact of food production on 
the worlds economy. 
Sustainable food should be 
produced, processed, bought, 
sold and eaten with 
consideration to;  being waste 
free, buying locally and 
seasonally, eating healthily, 
choosing fair-trade, fishing 
sustainably, balancing diet and 
growing own produce. It is 
estimated that food production 
will need to increase by 60% by 
2050 to feed the global 
population.

Growth &  Process

The source of all dairy foods is 
milk which comes from female 
mammals for feeding their young. 
Milk is a ‘complete food’ as it 
contains all the indispensable 
amino acids and many of the 
essential nutrients needed for 
bone health. Dairy cows need to 
of given birth before they 
produce milk. They are milked 
twice a day. Cows tend to be 
productive for 3 years. Milk is 
collected and held in storage 
tanks before processing.  This is 
primary processing.

Classification

All milk in the UK must be heat 
treated @75oC for 25 secs to 
destroy pathogenic bacteria 
(pasteurisation). Milk can then be; 
Homogenised (using a fine mesh 
under pressure to evenly 
distribute fat), Sterilised (heat 
treated at 50oC, homogenised, 
bottled and then steamed 
@110oC for 10-30 mins), Ultra heat 
treated (UHT- heated to 135oC for 
1 sec)  Evaporated (50% of water 
removed), Condensed (heated 
@110oC and sweetened) or 
Dried.

Food Science

Conduction: the transfer of heat by direct contact from 
a hot surface. Eg; dry frying, griddling, searing and 
sauteing.
Convection: the transfer of heat by the mass movement 
of heated particles into a cooler mass or area. Eg; (dry 
heat methods) Baking, roasting and deep frying. (Wet 
heat methods) Boiling, braising, simmering, poaching, 
steaming and pressure cooking.

Food Science

Radiation (Infra-red): the heat is transferred using 
electromagnetic radiation, waves of heat or light 
strike the food. E.g; Toasting, grilling, and 
barbequing.
Radiation (Microwave): The magnetron in the 
microwave oven converts electricity to radio waves 
which penetrate the food. E.g; heating up leftovers, 
defrosting food, warming up ready meals.

Food Preparation and Nutrition
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The development of a hair or beauty product from concepƟon to launch  

 

Product development process - Design brief, formulaƟon, sourcing, quality and compliance, packaging, 
product validaƟon, markeƟng campaign, launch Specialists involved in the development process – Chartered 
Chemists-  CosmeƟc chemists are chemistry professionals who focus their research and development on 
creaƟng new cosmeƟcs, such as make-up, loƟons or shampoos.  

Toxicologists- A toxicologist is a scienƟst who researches and idenƟfies the impact of chemicals, toxic 
materials, new medicaƟons and radiaƟon. They test things such as Ɵssue, water, plants, wildlife and air 
samples for the presence of harmful chemicals.  

Microbiologists—A microbiologist helps in finding the right preservaƟon system that will work with the 
product’s funcƟon and form.  

Regulatory Experts - A regulatory expert is someone who has an important role to play in a company. Their 
responsibiliƟes are to make sure the product meets all local, naƟonal, internaƟonal and industrial regulaƟons.  

 

FormulaƟon of products  

AcƟve ingredient- An acƟve ingredient is the component in the product which brings about a desirable and 
measurable change in the skin or hair. CompaƟbility All product formulaƟons must be safe to use and not 
cause harm to human health. The product formulaƟon should be tested on the parƟcular area on which it will 
be used to check that it does not cause any harm to the skin (compaƟbility test)  

Stability -Many products contain ingredients that provide the ideal breeding ground for micro-organisms, 
yeast, bacteria and fungal spores, and preservaƟves must be added to extend the life of the product and 
prevent spoilage from these micro-organisms. ConsideraƟon should also be given to packaging and storage, as 
both can extend the lifespan of a product, for example aromatherapy essenƟal oils break down in sunlight 
and lose potency and should be stored in dark coloured glass boƩles.  

PreservaƟon- It is vital that cosmeƟc formulaƟons remain stable for the shelf life of the product. Stability tests 
are rigorously conducted; combinaƟons of ingredients are tested under different condiƟons.  

SoluƟons -A soluƟon is a mixture made when a solute dissolves in a solvent. Solvents- A solvent is a liquid that 
a substance dissolves in. The most common one used in cosmeƟcs is water. Solubility -Solubility is the ability 
to be dissolved. Some ingredients cannot dissolve. Emulsions -An emulsion is a mixture of oil and water. They 
will require a stabiliser/emulsifier to prevent the mixture from separaƟng. Gels-A gel is when a liquid is 
dispersed with a medium solid which then sets to a semi-solid mass which is a gel. Some gelling agents in 
cosmeƟcs are either syntheƟc or animal derived so scienƟsts are trying to explore more natural alternaƟves.  

Suspensions—A suspension is a solid parƟcle dispersed in a bulk of liquid.  

Relevant legislaƟons and regulaƟons – CosmeƟc Products (Safety) RegulaƟons, CosmeƟc Products 
Enforcement RegulaƟons, Trade DescripƟons Act During the formulaƟon part of the development of a 
cosmeƟc product the legislaƟons and regulaƟons dictate every part of that development.  

 

The different types of design briefs 

 A design brief is a document for a project developed by a team 
or an individual in consultaƟon with a client, outlining aims and  objecƟves, Ɵmelines and markeƟng specifica
Ɵons to achieve what  the client wants. 
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A client – an organisaƟon (designer, product company), or person (an individual requiring a make-up 
design for a photoshoot, event) who uses the services of a professional company or person  

Types of briefs - CreaƟve brief – used for visual designs, copy, adverƟsing and websites etc., usually 
direcƟonal (has a target market, a message, etc.) Examples include: magazines, product launches, fashion 
shows . Product design brief – a plan to design the goals and aƩributes of a product, examples include: a 
new product design (target audience, packaging, ingredients, etc.), plans for a theatre producƟon 
(characters, costumes, scenes and seƫngs) 

 

Design principles  

Design principles – rules to help guide important decision making throughout a project and help to 
develop a well-designed, aƩracƟve and effecƟve presentaƟon. Basic design principles – examples include: 
research, clarity, make it concise and to the point, make it memorable, make it balanced, clearly 
communicated, meet the needs of the brief  

The use of research methods to help develop and inspire ideas for a design brief  

Approaches to research – primary and secondary methods; QualitaƟve- data represenƟng informaƟon 
and concepts that are not represented by numbers. QuanƟtaƟve-  data represented numerically, 
including anything that can be counted, measured, or given a numerical value. Finding informaƟon – 
sources, examples include: internet, social media, professional and trade magazines, journals and books, 
historical archives, photographs, painƟngs, films, television, theatre, local and naƟonal newspapers, 
business owners, industry professionals, customers. Analysing collected informaƟon – in terms of 
relevance, quality and reliability 

 

Problem solving during a design brief project  

Problem solving methods – Thought showers- 
A ‘thought shower’ is a discussion in which new ideas are generated  and discussed troubleshooƟng.  

Mind mapping- A mind map is a visual diagram used to represent and organise  informaƟon.   

Word play- Word play is about the clever and wiƩy use of words and their meanings . As a problem-
solving method it is a more light-hearted group acƟvity  whereby a team can play on words and how 
words come together. 

 

Interpret and plan a design brief  

Client needs – ideas, research, organisaƟons and products, style, funcƟon and purpose of brief, audience, 
age, race, gender, occupaƟon, locaƟon, income, what needs to be produced/created, Ɵme restraints, 
costs, products, equipment, tools and materials needed. CreaƟve constraints – availability of resources 
and materials, viability of ideas, technical requirements.  Personal intenƟons – personal skills, building on 
strengths, self-development/CPD to be able to complete the brief . The target audience – tailoring the 
presentaƟon to meet the target audience/clients’ needs and requirements, Ɵmescales, feasibility, 
importance of analysis prior to developing design ideas  
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Importance of developing and reviewing acƟon plans  

Purpose of an acƟon plan/development plan – a document that lists steps that need to be completed 
to achieve a goal that is set, goal can be set by self or others, used in educaƟon and project 
management. Key points in an acƟon plan/development plan – what acƟons will take place, who will 
carry out the acƟons (yourself or client), when they will take place and for how long, what resources 
are needed, communicaƟon (who should know what) . SMART targets – specific, measurable, 
achievable, realisƟc and Ɵmebound. Regular reviews – to modify and update, learning from mistakes, 
evoluƟon of ideas. Timescales, reviews for targets (short term, medium term, long term), what is 
working and what is not, discuss with mentor/line manager/trainer, adaptaƟon of acƟon plan, 
consider whether current support is appropriate, idenƟfy new support, idenƟfy new resource .  

PresenƟng design brief ideas- ArƟsƟc principles for presenƟng design briefs ideas  

ExperimentaƟon – using a variety of ideas, techniques and materials: - Formal elements – line, tone, 
shape, form, paƩern, texture, colour, space, balance, emphasis, movement, paƩern, repeƟƟon, 
proporƟon, variety. Frame and composiƟon – examples include: rule of thirds, golden raƟo, grids, 
perspecƟve, direcƟon. Visual language – use of colour, materials, shapes, lines, fonts.  

Communicate and present design brief ideas  

CommunicaƟng design brief ideas - Avoid technical language where possible, always respond and 
consider clients’ /customers’ confidenƟality and requirements.  Verbal – speaking (tone of voice, 
language used, how quickly and clearly), quesƟoning (open, closed, probing)  Non-verbal – body 
language, posiƟve aƫtude (posture, facial expressions, hand gestures, distance), listening (be paƟent, 
try to understand) PresenƟng design brief ideas - Formal/informal presentaƟon, an actual board or via 
computer soŌware, PowerPoint presentaƟon, porƞolio, addiƟonal props, prepared speech/prompt 
cards, professional, varied communicaƟon skills (body language, tone, clarity, projecƟon of voice). 
Interpersonal skills - Plan, prepare relevant informaƟon, samples, images, models before the 
presentaƟon, pracƟse before the final presentaƟon, follow the mood board/plan during the 
presentaƟon, work in an organised and methodical way, speak clearly, keep to the plan. Look and feel 
of presentaƟon, use of colours and textures, how components, materials and media complement one 
another and how they saƟsfy the client needs/target market and hair and beauty brief  

The importance of feedback  

DefiniƟon of feedback - Structured, clear and construcƟve guidance that one person offers to another 
on what has been achieved and areas requiring development; can be verbal and/or wriƩen. 
Importance of feedback - Review and update acƟon plan/development plan o Influence individuals to 
do something differently, or to change their approach, recognise and reward effort, improve the 
quality of the work they do, build and maintain relaƟonships, influence moƟvaƟon and manage 
performance. Responding to feedback - Listen, reflect, ask for support in improving, ask for direcƟon if 
not meeƟng the design brief, plan next steps.   

Use outcomes of review and reflecƟon to inform future acƟon planning  

ReflecƟve pracƟce and reviewing own performance  

IdenƟfy what went well and what could have gone beƩer, reflect on areas for improvement, what 
could be done differently next Ɵme, self-evaluaƟon of strengths and weaknesses (SWOT)  
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 Religious Studies  
Week 1: The Oneness of God  (part 1) 

One of the most important beliefs for    
Muslims is Tawhid (the belief that there is 
only one God). 
This belief is repeated daily in the        
Shahadah (one of the five pillars). 
A Muslim’s most important duty is to      
declare faith in one God. 
God is unique. No one can picture God 
which is why there isn’t any pictures or 
statues of Him in Islam. 
God is the only creator and controller of 
everything. 
Muslims believe they should accept      
whatever happens as the will of God 
(supremacy of God’s will) 

‘Say, He is God the One, God the eternal’. Quran 
112:1-4 

‘ Misfortunes can only happen with God’s        
permission’. Quran 64:11 

Enquiry task: Explain Muslim beliefs about the 
oneness of God. Refer to sacred scripture in 
your response [5] 

Week 1: The Nature of Allah (part 2) 
Enquiry Task: 

Muslims believe God is: 

Immanent (present in earth 
and involved with humanity) 
Transcendent (outside life and 
beyond understanding) 
Omnipotent (all-powerful) 
Beneficent (all-loving and all-good) 
Merciful (compassionate and forgiving) 
Just (fair and judges humans actions) 

 
‘There is no God but Him, the Creator of all things’. 

Qur’an 6:102 
‘He is with you wherever you are’. Qur’an 57:4 

Enquiry task: Explain how God can be both         
transcendent and immanent? 

Week 2: Angels 

Muslims believe angels bring the words of God to the prophets.  
They have no free will and are made from elements of light. Their 
roles are: Messengers, Guardians of people, Recording actions of 
humans,  

Jibril: 

Archangel  
Relayed the Qur’an to Muhammad 
Guided Muhammad through his entire life 

Mika’il: 
Archangel 
Angel of Mercy 
Responsible for sending rain, thunder and lightning 

Enquiry Task:  Explain the importance of Jibril to Muslims [4] 

Week 3: Predestination  

Sunni: 

Believe God has already 
determined everything 
that will happen in the 
universe. 
Linked to Sunni belief of 
the supremacy of God’s 
will. 
 Doesn’t mean that     
people have no choice 
about how they behave. 

‘Only what God has decreed 
will happen to us’. Qur’an 9:51 

Shi’a: 

Believe that God knows 
everything that is going 
to happen, but does not 
decide what is going to 
happen.  
Shi’a Muslims do not see 
conflict between           
supremacy of God’s will 
and human freed to act 
freely and make choices 
as God knows what you 
will choose but does not 
choose for you. 

 

Enquiry Task: Predestination 
means humans have no        
freedom.  
Evaluate this statement. 

Week 4: Life after Death 

For Muslims death isn’t the end but the start of a 
new stage of life called Akhirah. After death you lie 
in the grave waiting for the day of Judgment this is 
called Barzakh. Angels are sent to question them about their life. If 
they are good and honest they will be rewarded if they are bad an 
untruthful they will be punished. 

Heaven is described as the gardens of happiness, it is a reward 
for faith and good deeds 
Hell is described as a place of fire and great torment and      
punishment for those who reject God and do evil 

 
Enquiry Task: Can God be both merciful and a judge who punishes? 
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Week 5: Prophethood (part 1) 
God has chosen people to bring the        
message of Islam to the people. These    
chosen people are called prophets.  
They are important because they provide 
communication between God and humans. 
In order for humans to live how God wants 
it is necessary for instructions to be         
delivered through prophets 
Around 124,000 prophets of which 25 are 
named in the Qur’an 
They are important role models as they 
were good people who lived according to 
God’s will.  

Adam: 
First man on earth and first prophet of     
Islam 
Father of the human race so treated with 
great respect 
God created Hawwa (Eve) to stop Adam 
being lonely 

They were told not to eat from the tree in the 
middle of the garden but they did and so sin 
entered the world.  

Week 5: Prophethood (part 2) 

Ibrahim: 
Fulfilled all the tests and commands God gave 
him. 
Was promised to be the father of all nations. 
Demanded people to stop idol worship. Was 
supposed to be burnt alive but survived 
(miracle) so people began to follow God.  
Re-built the Ka’aba after it was destroyed.  
Stopped idol worship, gave the message of 
one God and rebuilt the Ka’aba 

 
Muhammad: 

Muhammad received the 
final revelation of Islam 
from God.  
Known as the last and 
greatest prophet. 
In 610CE on Mount Hira received his first     
revelation from God through the angel Jibril. 
For more than 20 years received further             
revelations, which were combined together to 
make the Qur’an. 

 
Enquiry Task: Explain the importance of                  
Muhammad for Muslims [4] 

Week 6: Holy Books  

The Quran: 

The Qur’an is the direct word of God, revealed to Muhammad 
over a period of around 22 years. 
Contains the foundation of every believer’s faith.  
Is most sacred of all the holy books. 
Is infallible (without error and non-changing) 
There are 114 surahs (chapters) in total. 
Those who can recite the Qur’an from 
memory are given the title ‘Hafiz’. 

The Torah (Tawrat): 
Given to Moses (Musa). 
Essentially the first five books of the 
Bible but additions and subtractions 
have been made. 

The Psalms (Zabur): 
Revealed to David 
Similar to the Psalms in the Bible.  

The Gospel (Injil): 
Revealed to Jesus (Isa). 
It is thought to have been lost but some 
of its message is still found in the Bible. 

Scrolls of Ibrahim: 
One of the earliest scriptures of Islam, revealed to Ibrahim. 
No longer exist as they have been lost.  

Enquiry Task: Why is the Quran considered the most sacred? 

Week 7: The Five Pillars     
(part 1) 

Support the main principles and 
beliefs of Islam, just as pillars 
are used to support a building. 
They help give Muslims an     
identity as one community and 
enable them to show their         
obedience and dedication to 
God. 
Five pillars are: 

Shahadah – declaration of 
faith in God. 
Salah – prayer. 
Zakah – charitable giving. 
Sawm – fasting. 
Hajj – pilgrimage. 

 

Enquiry Task: Which of the 5      
Pillars do you think a Muslim 

would find the easiest to follow. 
Why? 

 

Religious Studies  
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Week 8: The Ten Obligatory Acts (part 2) 

For Muslims who follow the Twelver Shi’a Islam, 
there are ten duties they must follow. They include 
the five pillars except for Shahadah. 

Ten Obligatory Acts: 

Salah: prayer. 
Sawm: fasting. 
Zakah: Charitable giving. 
Khums: a 20 percent tax on income once 
all expenses are deducted. 
Hajj: pilgrimage 
Jihad: the struggle to maintain the faith and 
defend Islam. 
Amr-bil-Maruf: encouraging people to do 
what is good. 
Nahi Anil Munkar: discouraging people 
from doing what is wrong. 
Tawallah: to be loving to the friends of God, 
including Muhammad and the Imams. 
Tabarra: disassociating from the           ene-
mies of God. 

Enquiry Task: draw a symbol to represent each of 
the Ten Obligatory Acts  

Week 9: Salah  
Times of prayer: 

Some Muslims are required to pray at 5 set 
times during the day.  
They pray: just before sunrise, just after 
midday, afternoon, just after sunset and 
night. 
Shi’a Muslims combine the midday and     
afternoon prayers, and the sunset and night 
prayers, so they pray 3 times a day. 

 
Preparation for prayer: 

It is important to be spiritually clean before 
prayer. 
Muslims complete ritual washing or ablution 
which is called wudu. 
Mosques have special rooms for washing, 
one for men and one for women. 
It is completed with running water, if this is 
not possible they use sand or dust.  

 
Direction of prayer: 

It is important Muslims face the holy city of 
Makkah while praying. 

 

 

 

Enquiry Task: Explain two ways in which the belief 
in the importance of prayer influences Muslims   

today [4] 

Week 10: Sawm  

Ramadan is the ninth 
month of the Islamic 
calendar and the time 
when they focus on 
fasting. 
Muslims fast during daylight hours, so 
will wake up before sunrise to eat and 
drink enough to keep them going until 
sunset. 
The command to fast can be found in 
the Qur’an, and it has been obligatory 
for Muslims to do it since the seventh 
century. 
For Muslims fasting is not just about 
food or drink, smoking and sex are 
also forbidden in daylight hours.  
The whole focus during the month of 
Ramadan is on God, for which purity 
of thought is required in order to 
cleanse the soul and free it form 
harm. 
Fasting requires self-discipline, but 
allows Muslims to show they can  
sacrifice their physical needs as      
evidence of their submission to God. 

‘It was in the month of Ramadan that the 
Qur’an was revealed as guidance for man-

kind… Soany one of you who is present that 
month should fast’. Qur’an 2:18 

Enquiry Task: How does fasting help        
Muslims focus on the poor? 

Week 11: Zakah  

Zakah is giving alms (giving 
money to the poor). 
For Muslims who have enough 
savings it is compulsory to give 
2.5 percent every year  
By giving Zakah, Muslims acknowledge that      
everything they own comes from God, and that 
they should use their wealth to remember God 
and give to those in need. 
Only Muslims who have savings greater than a 
certain amount are required to give Zakah.  
Zakah can be donated directly to a charity such 
as Islamic relief or can be put into a collection box 
in the mosque to be distributed.  
In addition to giving Zakah Muslims are             
encouraged to voluntarily give their money and 
time to charity at any point of the year. This is 
called Sadaqh. 

Enquiry Task: What do you think the obligation to give 
Zakah teaches Muslims? 

Religious Studies  
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Week 12: Hajj  

Hajj is a pilgrimage. It should be made at least 
once in a Muslim’s lifetime, provided they ar 

healthy and wealthy enough to do so. Hajj starts 
and ends in the holy city of Makkah.  

‘Pilgrimage to the House 
is a duty owed to God by 
people who are able to 

undertake it’. Qur’an 3:97 

Many Muslims go a 
number of times even though it is a       
requirement to only go once. 
It can bring about a deep spiritual           
transformation that makes them a better 
person.  
It teaches sincerity and humility in a       
person’s relationship with God. 
It shows self-discipline. The physical and 
mental demands it imposes are great. 
It emphasises unity and equality. 
It reminds Muslims of the faith and                
examples set by Ibrahim, Hajira and       
Ishmael.  
It can lead to forgiveness of sin. 

 

Enquiry Task: Explain two Muslim teachings 
about Hajj [4] 

Week 13: Jihad  

Jihad is an important concept for Muslims. It       
refers to struggling against evil, either as an       

individual or as the collective fellowship of Islam. 
Greater Jihad: 

A personal inward struggle of all Muslims to 
live in line with the faith. 
They must observe the five pillars to bring 
them closer to God. 
Muslims must devote their lives to God by 
avoiding temptations like drugs and alcohol. 

 

Lesser Jihad: 

Less important that greater Jihad. It is the 
outward struggle to defend Islam. 
Muslims must follow the rules set about by 
Holy War when taking on the task of lesser 
Jihad. 
Neither lesser Jihad nor holy war should be 
used to defend terrorist attacks. However 
lesser Jihad in misinterpreted in modern 
times  

Enquiry Task: Explain two ways Muslim beliefs 
about Jihad influences Muslims today [4] 

Week 14: Muslim Festivals: Eid (part 1) 

Festival of Id-ul-Fitr  

It marks the end of the month of Ramadan.      
During this time Muslims do not only celebrate 
the end of a month of fasting, but are thanking 
God for the strength he has given them to fast for a month.  
Celebrated for either one, two or three days. 
Muslims gather together in mosques or outdoor areas to say 
prayers. There is also a sermon from the Imam reminding them 
to forgive and forget issues during the year. 
Everyone wears their best clothes and homes are decorated.  
Special foods are eaten, and there are processions through the 
street.  
 

Festival of Id-ul-Adha 

It is the festival of sacrifice or Greater Eid. 
It remembers and honours the Prophet Ibrahim, who was willing 
to sacrifice his son on God’s command.  
Begins with prayers in the mosque and a sermon from the 
imam about sacrifice. Animals are slaughtered to remember 
Ibrahim’s sacrifice. Some Muslims buy slaughtered meat from 
their local butchers which has been slaughtered in a specific 
way. They share the meat between them or give money to 
charity. 

 

Enquiry Task: What are the similarities and differences between the 
two Eids? 

Week 14: Muslim Festivals: 
Ashura (part 2) 

It is a day of mourning for 
Shi’a Muslims as it        
remembers the death pf 
Husayn the son of the 
Imam Ali, and grandson 
of Muhammad. It is a day 
or mourning for the      
martyrdom of Husayn.  

Husayn’s martyrdom is widely 
seen by Shi’as as a symbol of 
the struggle 
against              
injustice,        
tyranny and             
oppression. 

 

Enquiry Task: Using the images 
above, explain how Ashura is 

commemorated  
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s f

or
 th

e 
po

ly
da

ct
yl

y 
al

le
le

.  
Th

e 
w

om
-

an
 m

ar
rie

s a
 m

an
 w

ho
 d

oe
s n

ot
 h

av
e 

po
ly

da
ct

yl
y.

  D
ra

w
 a

 p
un

ne
t s

qu
ar

e 
di

a-
gr

am
 to

 h
el

p 
yo

u 
to

 e
xp

la
in

 w
ha

t t
he

 p
ro

ba
bi

lit
y 

of
 th

ei
r fi

rs
t c

hi
ld

 h
av

in
g 

po
ly

-
da

ct
yl

y 
 is

. 

Us
e 

th
e 

sy
m

bo
l A

 fo
r t

he
 d

om
in

an
t a

lle
le

 a
nd

 th
e 

sy
m

bo
l a

 fo
r t

he
 re

ce
ss

iv
e 

al
le

le
. 

Th
e 

pr
ob

ab
ili

ty
 o

f t
he

ir 
fir

st
 c

hi
ld

 in
-

he
riƟ

ng
 p

ol
yd

ac
ty

ly
 is

: 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__
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W
hi

ch
 se

x 
ch

ro
m

os
om

es
 d

o 
hu

m
an

 fe
m

al
es

 
ca

rr
y?

 _
__

__
__

__
__

__
__

__
__

 

W
hi

ch
 se

x 
ch

ro
m

os
om

es
 d

o 
hu

m
an

 m
al

es
 

ca
rr

y?
 _

__
__

__
__

__
__

__
__

__
 

Co
m

pl
et

e 
th

e 
pu

nn
et

 sq
ua

re
 b

el
ow

 to
 sh

ow
 

th
e 

in
he

rit
an

ce
 o

f s
ex

 

      W
ha

t a
re

 th
e 

ch
an

ce
 th

at
 a

 p
re

gn
an

cy
 p

ro
-

du
ce

s a
 g

irl
? 

__
__

__
__

__
__

__
__

__
__

__
__

_ 

ReproducƟon 

W
ha

t i
s e

m
br

yo
 sc

re
en

in
g?

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_ 

W
hy

 d
o 

w
e 

ca
rr

y 
ou

t e
m

br
yo

 sc
re

en
in

g?
 

__
__
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__
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__
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__
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__
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__
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__

__
__
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_
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__
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__
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__
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__
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__

__
__

__
__

__
__

__
_

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_ 

W
ha

t a
re

 th
e 

be
ne

fit
s a

nd
 d

ra
w

ba
ck

s o
f 

em
br

yo
 sc

re
en

in
g?

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_ 

W
ha

t c
au

se
s v

ar
ia

Ɵo
n?

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
 

Gi
ve

 a
n 

ex
am

pl
e 

of
 v

ar
ia

Ɵo
n 

be
tw

ee
n 

in
di

-
vi

du
al

s t
ha

t i
s a

ffe
ct

ed
 b

y 
ge

ne
Ɵc

s (
ge

ne
Ɵc

 
va

ria
Ɵo

n)
 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

 

Gi
ve

 a
n 

ex
am

pl
e 

of
 v

ar
ia

Ɵo
n 

be
tw

ee
n 

in
di

-
vi

du
al

s t
ha

t i
s a

ffe
ct

ed
 b

y 
th

e 
en

vi
ro

nm
en

t 
(e

nv
iro

nm
en

ta
l v

ar
ia

Ɵo
n)

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
 

Gi
ve

 a
n 

ex
am

pl
e 

of
 v

ar
ia

Ɵo
n 

be
tw

ee
n 

in
di

-
vi

du
al

s t
ha

t i
s a

ffe
ct

ed
 b

y 
a 

co
m

bi
na

Ɵo
n 

of
 

ge
ne

Ɵc
s a

nd
 th

e 
en

vi
ro

nm
en

t 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
 

W
ha

t c
au

se
s n

ew
 v

ar
ia

nt
s i

n 
th

e 
ge

ne
s o

f a
 

sp
ec

ie
s?

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
 

W
ha

t e
ffe

ct
s c

ou
ld

 th
is 

ha
ve

 o
n 

th
e 

ph
en

o-
ty

pe
 o

f a
n 

or
ga

ni
sm

? 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
 

W
ha

t i
s e

vo
lu

Ɵo
n?

 _
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_ 

W
ha

t e
vi

de
nc

e 
do

 w
e 

ha
ve

 fo
r e

vo
lu

Ɵo
n?

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
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__
__
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__
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__
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__

__
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__
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__
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__

__
__

__
__

__
__
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__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
 

Ho
w

 a
re

 fo
ss

ils
 fo

rm
ed

? 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

 

W
hy

 d
o 

w
e 

no
t h

av
e 

a 
co

m
pl

et
e 

fo
ss

il 
re

co
rd

 o
f h

ow
 p

la
nt

s a
nd

 a
ni

m
al

s h
av

e 
ev

ol
ve

d 
ov

er
 Ɵ

m
e?

 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
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__
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__
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__
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__

__
__

__
__

__
__

__
__
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Th
e 

Ga
la

pa
go

s F
in

ch
es

 a
re

 fo
un

d 
on

 th
e 

Ga
la

pa
go

s I
sla

nd
s. 

 T
he

re
 a

re
 a

bo
ut

  1
5 

sp
e-

cie
s o

f t
he

 fi
nc

h 
th

at
 h

as
 e

vo
lv

ed
 fr

om
 a

 si
ng

le
 sp

ec
ie

s t
ha

t c
ol

on
ise

d 
th

e 
isl

an
ds

.  
 

Th
e 

di
ffe

re
nt

 fi
nc

he
s h

av
e 

di
ffe

re
nt

 sh
ap

ed
 b

ea
ks

 to
 a

llo
w

 th
em

 to
 fe

ed
 o

n 
di

ffe
re

nt
 

ty
pe

s o
f f

oo
d.

  E
xp

la
in

 h
ow

 tw
o 

di
ffe

re
nt

 sp
ec

ie
s o

f fi
nc

h 
co

ul
d 

ha
ve

 e
vo

lv
ed

 fr
om

 a
 

co
m

m
on

 a
nc

es
to

r. 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__
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_
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_ 

W
ha

t i
s s

el
ec

Ɵv
e 

br
ee

di
ng

: 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__
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__
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__

_
__

__
__
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__
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__
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__

__
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__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_ 

De
sc

rib
e 

th
e 

pr
oc

es
s t

ha
t f

ar
m

er
s u

se
 to

 e
ns

ur
e 

th
ey

 h
av

e 
va

rie
Ɵe

s o
f c

ow
 th

at
 p

ro
-

du
ce

 lo
ts

 o
f m

ilk
: 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__
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__

__
__

__
__

__
__
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__
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_
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__

__
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__
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__
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__
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__
__

__
__

__
__

__
_ 

Gi
ve

 4
 o

th
er

 e
xa

m
pl

es
 o

f c
ha

ra
ct

er
isƟ

cs
 th

at
 m

ig
ht

 b
e 

ch
os

en
 fo

r s
el

ec
Ɵv

e 
br

ee
di

ng
 in

 
pl

an
ts

 o
r a

ni
m

al
s:

 

1.
 _

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

  2
. _

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__
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 Hydrocarbons 

 

Cr
ud

e 
O

il 

Hy
dr

oc
ar

bo
ns

 a
re

 co
m

po
un

ds
 th

at
 

ar
e 

m
ad

e 
up

 o
f t

he
 e

le
m

en
ts

 
hy

dr
og

en
 a

nd
 ca

rb
on

 o
nl

y.
 

Cr
ud

e 
oi

l i
s a

 n
on

-r
en

ew
ab

le
 re

so
ur

ce
, a

 fo
ss

il 
fu

el
.  

Fo
ss

il 
fu

el
s a

re
 fu

el
s t

ha
t c

om
e 

fro
m

 o
ld

 
lif

e 
fo

rm
s t

ha
t d

ec
om

po
se

d 
ov

er
 a

 lo
ng

 
pe

rio
d 

of
 Ɵ

m
e.

 T
he

 th
re

e 
m

os
t 

im
po

rt
an

t f
os

sil
 fu

el
s a

re
 co

al
, p

et
ro

le
um

, 
an

d 
na

tu
ra

l g
as

. C
ru

de
 o

il 
is 

m
ad

e 
up

 o
f a

 
m

ix
tu

re
 o

f c
om

po
un

ds
, m

os
t o

f w
hi

ch
 a

re
 

lo
ng

 a
nd

 sh
or

t c
ha

in
 h

yd
ro

ca
rb

on
s. 

M
os

t o
f t

he
 co

m
po

un
ds

 in
 cr

ud
e 

oi
l a

re
 

hy
dr

oc
ar

bo
ns

 ca
lle

d 
al

ka
ne

s. 
 T

he
 A

lk
an

es
 

fo
rm

 a
 h

om
ol

og
ou

s s
er

ie
s. 

 T
hi

s i
s a

 fa
m

ily
 o

f 
hy

dr
oc

ar
bo

ns
 th

at
 a

ll 
sh

ar
e 

th
e 

sa
m

e 
ge

ne
ra

l 
fo

rm
ul

a 
an

d 
ha

ve
 ch

em
ica

l p
ro

pe
rƟ

es
 th

at
 

ar
e 

sim
ila

r. 
Al

ka
ne

s a
re

 h
el

d 
to

ge
th

er
 b

y 
sin

gl
e 

bo
nd

s. 
 

Th
e 

ge
ne

ra
l f

or
m

ul
a 

fo
r a

n 
al

ka
ne

 is
 C

nH
2n

+2
. 

Th
ey

 d
iff

er
 fr

om
 th

e 
ne

ig
hb

ou
rin

g 
al

ka
ne

  
w

ith
 th

e 
ad

di
Ɵo

n 
of

 a
 C

H 2
. 

Al
ka

ne
s a

re
 sa

tu
ra

te
d 

hy
dr

oc
ar

bo
ns

.  
Th

is 
m

ea
ns

 th
at

 a
ll 

th
ei

r b
on

ds
 a

re
 ta

ke
n 

up
 a

nd
 

th
ey

 ca
nn

ot
 b

on
d 

to
 a

ny
 m

or
e 

at
om

s.
 

Al
ka

ne
s h

av
e 

sim
ila

r c
he

m
ica

l p
ro

pe
rƟ

es
 b

ut
 

ha
ve

 d
iff

er
en

t p
hy

sic
al

 p
ro

pe
rƟ

es
 d

ue
 to

 
di

ffe
re

nc
es

 in
 th

ei
r c

ha
in

 le
ng

th
.  

Th
e 

lo
ng

er
 

th
e 

ch
ai

n 
le

ng
th

, t
he

 h
ig

he
r t

he
 b

oi
lin

g 
po

in
t 

of
 th

e 
hy

dr
oc

ar
bo

n.
 

Th
e 

fir
st

 4
 a

lk
an

es
 a

re
: m

et
ha

ne
, e

th
an

e,
 

pr
op

an
e 

an
d 

bu
ta

ne
.

Fr
ac

Ɵo
na

l D
isƟ

lla
Ɵo

n 

Fr
ac

Ɵo
na

l d
isƟ

lla
Ɵo

n 
is 

us
ed

 to
 se

pa
ra

te
 a

 m
ix

tu
re

 o
f l

on
g 

ch
ai

n 
hy

dr
oc

ar
bo

ns
 in

 cr
ud

e 
oi

l i
nt

o 
sm

al
le

r, 
m

or
e 

us
ef

ul
 

fra
cƟ

on
s. 

Hy
dr

oc
ar

bo
ns

 h
av

e 
di

ffe
re

nt
 b

oi
lin

g 
po

in
ts

 d
ep

en
di

ng
 o

n 
th

ei
r c

ha
in

 
le

ng
th

.  
Ea

ch
 fr

ac
Ɵo

n 
co

nt
ai

ns
 h

yd
ro

ca
rb

on
s o

f a
 si

m
ila

r c
ha

in
 le

ng
th

.  
Th

es
e 

fra
cƟ

on
s w

ill
 b

oi
l a

t d
iff

er
en

t t
em

pe
ra

tu
re

s d
ue

 to
 th

e 
di

ffe
re

nc
e 

in
 

siz
es

 o
f t

he
 m

ol
ec

ul
es

.  
Th

e 
di

ffe
re

nt
 p

ar
ts

 o
f c

ru
de

 o
il 

ar
e 

ca
lle

d 
fr

ac
Ɵo

ns
 

be
ca

us
e 

th
ey

 a
re

 a
 sm

al
l p

ar
t o

f t
he

 o
rig

in
al

 m
ix

tu
re

. 

Cr
ud

e 
oi

l i
s h

ea
te

d 
an

d 
en

te
rs

 a
 ta

ll 
co

lu
m

n 
ca

lle
d 

a 
fra

cƟ
on

aƟ
ng

 co
lu

m
n.

  
Th

e 
co

lu
m

n 
is 

ho
t a

t t
he

 b
oƩ

om
 a

nd
 d

ec
re

as
es

 in
 te

m
pe

ra
tu

re
 to

w
ar

ds
 

th
e 

to
p.

  A
s t

he
 cr

ud
e 

oi
l i

s h
ea

te
d,

 it
 b

eg
in

s t
o 

ev
ap

or
at

e 
an

d 
its

 v
ap

ou
rs

 
be

gi
n 

to
 ri

se
 u

p 
th

ro
ug

h 
th

e 
co

lu
m

n.
  T

he
se

 v
ap

ou
rs

 co
nd

en
se

 a
t t

he
 

di
ffe

re
nt

 fr
ac

Ɵo
ns

. 

Sh
or

t c
ha

in
 h

yd
ro

ca
rb

on
s a

re
 fo

un
d 

at
 th

e 
to

p 
of

 th
e 

co
lu

m
n.

  T
hi

s i
s 

be
ca

us
e 

th
e 

sh
or

te
r c

ha
in

 m
ol

ec
ul

es
 a

re
 h

el
d 

to
ge

th
er

 b
y 

w
ea

k 
in

te
rm

ol
ec

ul
ar

 fo
rc

es
 re

su
lƟ

ng
 in

 lo
w

 b
oi

lin
g 

po
in

ts
.  

Th
es

e 
sh

or
te

r c
ha

in
 

hy
dr

oc
ar

bo
ns

 le
av

e 
th

e 
co

lu
m

n 
as

 g
as

. 

Lo
ng

 ch
ai

n 
hy

dr
oc

ar
bo

ns
 a

re
 fo

un
d 

at
 th

e 
bo

Ʃo
m

 o
f t

he
 co

lu
m

n 
an

d 
ar

e 
he

ld
 to

ge
th

er
 b

y 
st

ro
ng

 in
te

rm
ol

ec
ul

ar
 fo

rc
es

, r
es

ul
Ɵn

g 
in

 h
ig

h 
bo

ili
ng

 
po

in
ts

.

Co
m

bu
sƟ

on
 

Co
m

pl
et

e 
co

m
bu

sƟ
on

 o
cc

ur
s w

he
n 

th
er

e 
is 

en
ou

gh
 o

xy
ge

n 
fo

r a
 fu

el
 to

 
bu

rn
.  

A 
hy

dr
oc

ar
bo

n 
w

ill
 re

ac
t w

ith
 o

xy
ge

n 
to

 p
ro

du
ce

  c
ar

bo
n 

di
ox

id
e 

an
d 

w
at

er
. 

In
co

m
pl

et
e 

co
m

bu
sƟ

on
 o

cc
ur

s w
he

n 
th

er
e 

isn
't 

en
ou

gh
 o

xy
ge

n 
fo

r a
 fu

el
 to

 b
ur

n.
  T

he
 p

ro
du

ct
s i

n 
th

is 
re

ac
Ɵo

n 
ar

e 
w

at
er

, s
oo

t (
ca

rb
on

) a
nd

 
po

iso
no

us
 ca

rb
on

 m
on

ox
id

e.
 

Al
-

ka
ne

s 

Na
m

e 
of

 A
lk

an
e 

St
ru

ct
ur

al
 F

or
m

ul
a 

M
ol

ec
ul

ar
 F

or
m

ul
a 

 M
et

ha
ne

 
 

 
 

CH
4 

 Et
ha

ne
  

 
 

   
   

   
 C

2H
6 

 Pr
op

an
e 

 
   

  C
3H

8 

 Bu
ta

ne
  

 
  C

4H
10

1 
2 2 

3 
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 Hydrocarbons 
Cr

ac
ki

ng
 

Cr
ac

ki
ng

 is
 a

n 
ex

am
pl

e 
of

 a
 

th
er

m
al

 d
ec

om
po

siƟ
on

 re
ac

Ɵo
n.

  
Lo

ng
 ch

ai
n 

hy
dr

oc
ar

bo
ns

 ca
n 

be
 b

ro
ke

n 
do

w
n 

in
to

 sh
or

te
r, 

m
or

e 
us

ef
ul

 
hy

dr
oc

ar
bo

n 
ch

ai
ns

. 

Cr
ac

ki
ng

 ca
n 

be
 ca

rr
ie

d 
ou

t w
ith

 a
 ca

ta
ly

st
 

in
 ca

ta
ly

Ɵc
 cr

ac
ki

ng
 o

r w
ith

 st
ea

m
 in

 
st

ea
m

 c
ra

ck
in

g.
 

Ca
ta

ly
Ɵc

 cr
ac

ki
ng

 in
vo

lv
es

 h
ea

Ɵn
g 

a 
hy

dr
oc

ar
bo

n 
to

 a
 h

ig
h 

te
m

pe
ra

tu
re

 (5
50

C)
 a

nd
 p

as
sin

g 
ov

er
 a

 h
ot

 ca
ta

ly
st

. 

Cr
ac

ki
ng

 o
f a

 lo
ng

 ch
ai

n 
hy

dr
oc

ar
bo

n 
pr

od
uc

es
 a

 sh
or

t-c
ha

in
 a

lk
an

e 
an

d 
an

 
al

ke
ne

. 

Al
ke

ne
s a

re
 a

no
th

er
 ty

pe
 o

f h
yd

ro
ca

rb
on

 
th

at
 co

nt
ai

ns
 a

 C
-C

 d
ou

bl
e 

bo
nd

.  
Th

e 
ge

ne
ra

l f
or

m
ul

a 
fo

r a
n 

al
ke

ne
 is

 C
nH

2n
. 

Al
ke

ne
s a

re
 u

ns
at

ur
at

ed
 h

yd
ro

ca
rb

on
s. 

 In
 

a 
ch

em
ica

l r
ea

cƟ
on

, t
he

 d
ou

bl
e 

bo
nd

 o
f a

n 
al

ke
ne

s c
an

 b
re

ak
.  

Th
is 

al
lo

w
s o

th
er

 
at

om
s t

o 
bo

nd
 to

 it
. 

Te
st

s f
or

 A
lk

an
es

 

Br
om

in
e,

 w
he

n 
ad

de
d 

to
 a

n 
al

ka
ne

, w
ill

 re
m

ai
n 

br
ow

n/
or

an
ge

.  
Al

ka
ne

s a
re

 sa
tu

ra
te

d 
hy

dr
oc

ar
bo

ns
, t

he
y 

ha
ve

 n
o 

do
ub

le
 b

on
ds

 w
hi

ch
 co

ul
d 

be
 b

ro
ke

n 
to

 a
cc

ep
t t

he
 b

ro
m

in
e 

m
ol

ec
ul

e 
an

d 
so

 
re

m
ai

n 
or

an
ge

. 

Br
om

in
e 

w
he

n 
ad

de
d 

to
 a

n 
al

ke
ne

 w
ill

 ch
an

ge
 fr

om
 

br
ow

n/
or

an
ge

 to
 co

lo
ur

le
ss

.  
Th

is 
is 

be
ca

us
e 

al
ke

ne
s 

ar
e 

un
sa

tu
ra

te
d 

hy
dr

oc
ar

bo
ns

.  
Th

e 
do

ub
le

 b
on

d 
br

ea
ks

 a
nd

 th
e 

br
om

in
e 

m
ol

ec
ul

e 
is 

ac
ce

pt
ed

.

M
ak

in
g 

Po
ly

m
er

s 

Th
e 

fra
cƟ

on
al

 d
isƟ

lla
Ɵo

n 
of

 cr
ud

e 
oi

l a
nd

 
cr

ac
ki

ng
  p

ro
du

ce
s a

n 
ar

ra
y 

of
 h

yd
ro

ca
rb

on
s t

ha
t 

ar
e 

ke
y 

to
 o

ur
 e

ve
ry

da
y 

liv
es

. 

Al
ke

ne
s a

re
 u

se
d 

to
 p

ro
du

ce
 p

la
sƟ

cs
 su

ch
 a

s p
ol

y
(e

th
en

e)
 w

hi
ch

 is
 u

se
d 

to
 m

ak
e 

th
in

gs
 su

ch
 a

s 
pl

as
Ɵc

 b
ag

s a
nd

 d
rin

ks
 b

oƩ
le

s. 
 P

ol
y(

pr
op

en
e)

, 
an

ot
he

r p
ol

ym
er

, f
or

m
s v

er
y 

st
ro

ng
, t

ou
gh

 p
la

sƟ
c.

Sh
or

t-c
ha

in
 m

ol
ec

ul
es

 
In

cr
ea

sin
g 

ch
ai

n 
le

ng
th

 
Lo

ng
-c

ha
in

 m
ol

ec
ul

es
 

 

CO
LD

 

As
 ch

ai
n 

le
ng

th
 in

cr
ea

s-
es

, t
he

 b
oi

lin
g 

po
in

t o
f 

th
e 

hy
dr

oc
ar

bo
n 

al
so

 
in

cr
ea

se
s. 

 

 

HO
T 

 

TH
IN

 

Vi
sc

os
ity

 d
es

cr
ib

es
 h

ow
 

ea
sil

y 
a 

su
bs

ta
nc

e 
ca

n 
flo

w
, e

.g
. t

re
ac

le
 is

 v
er

y 
vi

sc
ou

s;
 it

 is
 th

ick
. 

 

 

TH
IC

K 

VE
RY

 

FL
AM

M
AB

LE
 Fl

am
m

ab
ili

ty
 is

 a
 m

ea
s-

ur
e 

of
 h

ow
 e

as
ily

 a
 su

b-
st

an
ce

 w
ill

 b
ur

n 

 

NO
T 

AS
 

FL
AM

M
AB

LE
 

Di
d 

Yo
u 

Kn
ow

? 

Di
es

el
 h

as
 a

 h
ig

he
r f

re
ez

in
g 

po
in

t t
ha

n 
pe

tr
ol

.  
Th

is 
is 

w
hy

 
di

es
el

 ca
rs

 a
nd

 lo
rr

ie
s h

av
e 

tr
ou

bl
e 

st
ar

Ɵn
g 

in
 v

er
y 

co
ld

 
w

in
te

rs
. 

As
 th

e 
te

m
pe

ra
tu

re
 fa

lls
, d

ie
se

l c
an

 st
op

 b
ei

ng
 a

 li
qu

id
 a

t h
ig

he
r 

te
m

pe
ra

tu
re

s t
ha

n 
pe

tr
ol

.  
 

Yo
u 

co
ul

d 
ex

pe
rie

nc
e 

pr
ob

le
m

s s
ta

rƟ
ng

 a
 d

ie
se

l e
ng

in
e 

at
 –

15
o C 

Ke
y 

In
fo

rm
aƟ

on
 

Fo
rc

es
 b

et
w

ee
n 

m
ol

ec
ul

es
 a

re
 ca

lle
d 

in
te

rm
ol

ec
ul

ar
 

fo
rc

es
.  

La
rg

er
 m

ol
ec

ul
es

 h
av

e 
st

ro
ng

er
 fo

rc
es

 o
f a

Ʃr
ac

Ɵo
n 

be
tw

ee
n 

th
em

 
th

an
 th

e 
fo

rc
es

 b
et

w
ee

n 
sm

al
le

r m
ol

ec
ul

es
. 

4 
5 

6 

5 

6 6 
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 Hydrocarbons 
W

ha
t i

s c
ru

de
 o

il 
m

ad
e 

up
 

of
? 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_ 

Lis
t 4

 a
lk

an
es

: 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_ 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_ 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_ 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_ 

Dr
aw

 th
e 

fo
llo

w
in

g 
al

ka
ne

s: 

C 2
H 6

 

      C 4
H 1

0 

     

De
sc

rib
e 

ho
w

 cr
ud

e 
oi

l i
s m

ad
e:

 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_ 

W
ha

t a
re

 th
e 

us
es

 o
f c

ru
de

 o
il?

 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_ 

Co
m

pl
et

e 
th

e 
co

m
bu

sƟ
on

 e
qu

aƟ
on

: 

Hy
dr

oc
ar

bo
n 

+ 
ox

yg
en

 —
> 

 _
__

__
__

__
__

__
__

_ 
+ 

__
__

__
__

__
__

__
__

__
 

Co
m

pl
et

e 
th

e 
ba

la
nc

ed
 sy

m
bo

l e
qu

aƟ
on

: 

CH
4 

+ 
O

2 —
> 

__
__

__
__

__
__

__
_ 

+ 
__

__
__

__
__

__
__

__
_ 

De
sc

rib
e 

th
e 

pr
oc

es
s o

f f
ra

cƟ
on

al
 d

isƟ
lla

Ɵo
n.

  U
se

 th
e 

di
ag

ra
m

 in
 th

e 
kn

ow
le

dg
e 

or
ga

ni
se

r t
o 

he
lp

 y
ou

: 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_ 

Ho
w

 d
oe

s t
he

 le
ng

th
 o

f t
he

 h
yd

ro
ca

rb
on

 a
ffe

ct
 th

e 
bo

ili
ng

 p
oi

nt
? 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_ 

W
ha

t i
s b

ro
m

in
e 

a 
te

st
 fo

r?
 (c

irc
le

)  
 

 
Al

ka
ne

 
Al

ke
ne

 

W
ha

t c
ol

ou
r d

oe
s i

t s
ta

rt
 a

s ?
 _

__
__

__
__

__
__

 ch
an

ge
 to

 _
__

__
__

__
__

_

Ho
w

 d
oe

s t
he

 le
ng

th
 o

f t
he

 h
yd

ro
ca

rb
on

 a
ffe

ct
 

th
e 

vi
sc

os
ity

? 
(c

ho
os

e 
th

e 
co

rr
ec

t a
ns

w
er

) 

As
 th

e 
le

ng
th

 o
f t

he
 h

yd
ro

ca
rb

on
 in

cr
ea

se
s, 

th
e 

hy
dr

oc
ar

bo
n 

be
co

m
es

 m
or

e 
/ l

es
s v

isc
ou

s. 

Cr
ac

ki
ng

 is
 th

e 
br

ea
ki

ng
 d

ow
n 

of
 la

rg
e 

ch
ai

n 
__

__
__

__
__

__
__

__
__

__
__

__
 in

to
 sh

or
te

r 
ch

ai
ns

. 

It 
pr

od
uc

es
 _

__
__

__
__

__
__

__
__

__
__

_ 
th

at
 

ha
ve

 d
ou

bl
e 

__
__

__
__

__
__

__
__

__
. 

Dr
aw

 a
 d

ia
gr

am
 o

f a
n 

al
ke

ne
: 

   W
ha

t i
s t

he
 fo

rm
ul

a 
fo

r a
lk

en
es

? 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_ 

Sh
ow

 th
e 

cr
ac

ki
ng

 o
f a

 lo
ng

 ch
ai

n 
m

ol
ec

ul
e:

 

     W
ha

t a
re

 th
e 

2 
m

et
ho

ds
 o

f c
ra

ck
in

g?
 

1.
 _

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_ 

   
  

2.
 _

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_

7 
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Science—Waves
W

av
es

 c
an

 b
e 

ei
th

er
 t

ra
ns

ve
rs

e 
or

 lo
n-

gi
tu

di
na

l.

In
 a

 tr
an

sv
er

se
 w

av
e,

 th
e 

vi
br

at
io

ns
 a

re
 a

t a
 

rig
ht

 a
ng

le
 (

pe
rp

en
di

cu
la

r) 
to

 t
he

 d
ire

ct
io

n 
of

 
th

e 
en

er
gy

 t
ra

ns
fe

r. 
Th

e 
w

av
e 

ha
s 

pe
ak

s 
(o

r 
cr

es
ts

) 
an

d 
tr

ou
gh

s.
 E

xa
m

pl
es

 i
nc

lu
de

 w
at

er
 

w
av

es
 a

nd
 li

gh
t w

av
es

.

In
 a

 lo
ng

itu
di

na
l w

av
e,

 th
e 

vi
br

at
io

ns
 a

re
 in

 
th

e 
sa

m
e 

di
re

ct
io

n 
(p

ar
al

le
l) 

as
 th

e 
en

er
gy

 
tra

ns
fe

r. 
Th

e 
w

av
e 

ha
s 

ar
ea

s
of

co
m

pr
es

-
si

on
an

d
ra

re
fa

ct
io

n.
Ex

am
pl

es
of

th
is

ty
pe

 
of

 w
av

e 
ar

e 
so

un
d

w
av

es
.

W
he

n 
a 

w
av

e 
tra

ve
ls

, 
en

er
gy

 i
s 

tra
ns

-
fe

rre
d 

bu
t t

he
 m

at
te

r i
ts

el
f d

oe
s 

no
t m

ov
e.

 P
ar

tic
le

s 
of

 w
at

er
 o

r a
ir 

vi
br

at
e 

an
d 

tra
ns

fe
r e

ne
rg

y 
bu

t d
o 

no
t m

ov
e 

w
ith

 th
e 

w
av

e.
Th

is
 c

an
 b

e 
sh

ow
n 

by
 p

la
ci

ng
  

  
a 

co
rk

 in
 a

 ta
nk

 o
f w

at
er

 a
nd

 g
en

er
at

in
g 

rip
pl

es
 a

cr
os

s 
th

e 
su

rfa
ce

. 
Th

e 
co

rk
 w

ill 
bo

b 
up

an
d 

do
w

n 
on

 t
he

 o
sc

ill
at

io
ns

 o
f 

th
e 

w
av

e 
bu

t 
w

ill 
no

t 
tra

ve
l 

ac
ro

ss
 th

e
ta

nk
.

Th
e

fr
eq

ue
nc

y
of

a
w

av
e

is
th

e
nu

m
be

ro
fw

av
es

w
hi

ch
pa

ss
a

gi
ve

n
po

in
t e

ve
ry

se
co

nd
.

tim
ep

er
io

d
(s

)=
1÷

fre
qu

en
cy

(H
z)

 
O

R
t =

 1
 ÷

f

Th
e

w
av

e
sp

ee
d

is
ho

w
qu

ic
kl

y
th

e
en

er
gy

is
tra

ns
fe

rre
d

th
ro

ug
h

a
m

ed
iu

m
 (h

ow
 q

ui
ck

ly
 th

e 
w

av
e

tra
ve

ls
).

w
av

e 
sp

ee
d 

(m
/s

) =
 fr

eq
ue

nc
y 

(H
z)

 ×
 w

av
el

en
gt

h 
(m

)
v 

= 
f ×

 λ
  

Th
e 

sp
ee

d 
of

 s
ou

nd
 w

av
es

 tr
av

el
lin

g 
th

ro
ug

h 
ai

r c
an

 b
e 

m
ea

su
re

d 
by

 a
 s

im
pl

e 
m

et
ho

d.
 O

ne
 p

er
so

n 
st

an
ds

 
a 

m
ea

su
re

d 
di

st
an

ce
 fr

om
 a

 la
rg

e 
fla

t w
al

l, 
e.

g.
 1

00
m

. T
he

 p
er

so
n 

th
en

 c
la

ps
 a

nd
 a

no
th

er
 p

er
so

n 
m

ea
su

re
s 

th
e 

tim
e 

ta
ke

n 
to

 h
ea

r t
he

 e
ch

o.
 T

he
 s

pe
ed

 o
f t

he
 s

ou
nd

 c
an

 th
en

 b
e 

ca
lc

ul
at

ed
 u

si
ng

 th
e 

eq
ua

tio
n:

   
sp

ee
d 

= 
di

st
an

ce
 ×

 ti
m

e.
Re

m
em

be
r t

he
 d

ist
an

ce
 

be
 d

ou
bl

e 
be

ca
us

e 
th

e 
w

av
e 

ha
s 

tr
av

el
le

d 
to

 th
e 

w
al

l a
nd

 b
ac

k 
ag

ai
n.

 
is 

im
po

rt
an

t t
o 

ta
ke

 se
ve

ra
l m

ea
su

re
m

en
ts

an
d 

ca
lcu

la
te

 th
e 

av
er

ag
e 

to
 re

du
ce

 th
e 

lik
el

ih
oo

d 
of

 h
um

an
er

ro
r.

TA
SK

1-
W

hi
ch

 o
ne

 o
f t

he
 u

ni
ts

 b
el

ow
 is

 u
se

d 
to

 m
ea

su
re

 w
av

el
en

gt
h?

 C
irc

le
 y

ou
r 

an
sw

er
.  

   
   

   
   

   
   

   
 m

et
er

   
   

 h
er

tz
   

   
  

jo
ul

e 
   

   
  

w
at

t
(1

)

G
iv

e 
an

 e
xa

m
pl

e 
of

 a
 lo

ng
itu

di
na

l w
av

e:
__

__
__

__
__

__
__

__
__

__
__

__
(1

)

G
iv

e 
an

 e
xa

m
pl

e 
of

 a
 tr

an
sv

er
se

 w
av

e:
__

__
__

__
__

__
__

__
__

__
__

__
_(

1)

2-
Th

e 
di

ag
ra

m
 s

ho
w

s 
a 

lo
ng

itu
di

na
l w

av
e 

be
in

g 
pr

od
uc

ed
 in

 a
 s

tre
tc

he
d 

sp
rin

g.

(i)
   

U
se

 w
or

ds
 fr

om
 th

e 
di

ag
ra

m
 to

 c
om

pl
et

e 
th

e 
fo

llo
w

in
g 

se
nt

en
ce

. P
ut

 o
nl

y 
on

e
w

or
d 

in
 e

ac
h 

sp
ac

e.

A 
lo

ng
itu

di
na

l w
av

e 
is

 o
ne

 in
 w

hi
ch

 th
e 

...
...

...
...

...
...

...
...

...
...

...
...

. c
au

si
ng

th
e 

w
av

e 
is

 p
ar

al
le

l t
o 

th
e 

...
...

...
...

...
...

...
...

...
...

...
...

. o
f e

ne
rg

y 
tra

ns
fe

r. 
(2

)

(ii
)  

  
N

am
e 

th
e 

ty
pe

 o
f e

ne
rg

y 
th

at
 is

 tr
an

sf
er

re
d 

by
 lo

ng
itu

di
na

l 
w

av
es

._
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

_(
1)

TA
SK

1-
A 

sw
im

m
in

g 
po

ol
 h

as
 a

 w
av

e 
m

ak
in

g 
m

ac
hi

ne
. T

he
 d

ia
gr

am
 s

ho
w

s 
th

e 
w

at
er

 w
av

e 
pa

tte
rn

 fo
r 3

 s
ec

on
ds

.

(i)
   

  
H

ow
 m

an
y 

w
at

er
 w

av
es

 a
re

 s
ho

w
n 

in
 th

e 
di

ag
ra

m
?_

__
__

__
__

__
(1

)

(ii
)  

  
W

ha
t i

s 
th

e 
fre

qu
en

cy
 o

f t
he

 w
at

er
 w

av
es

 (w
ith

 u
ni

ts
)?

__
__

__
__

__
__

__
__

(2
)

2-
Th

e 
di

ag
ra

m
 s

ho
w

s 
w

at
er

 w
av

es
 m

ad
e 

by
 a

 w
av

e 
m

ac
hi

ne
 in

 a
 s

w
im

m
in

g 
po

ol
.

Ev
er

y 
se

co
nd

, t
w

o 
w

av
es

 g
o 

pa
st

 a
 p

er
so

n 
st

an
di

ng
 in

 th
e 

sw
im

m
in

g 
po

ol
.

Th
e 

w
av

es
 h

av
e 

a 
w

av
el

en
gt

h 
of

 0
.8

 m
et

re
s.

 C
al

cu
la

te
 th

e 
sp

ee
d 

of
 th

e 
w

at
er

 w
av

es
.

W
rit

e 
do

w
n 

th
e 

eq
ua

tio
n 

yo
u 

us
e,

 a
nd

 th
en

 s
ho

w
 c

le
ar

ly
 h

ow
 y

ou
 w

or
k 

ou
t y

ou
r a

ns
w

er
._

__
__

__
__

__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__

W
av

e 
sp

ee
d 

= 
...

...
...

...
...

...
...

...
...

...
...

...
...

.. 
m

/s
(2

)

1

1
2

2
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O

ne
 re

qu
ire

d 
pr

ac
tic

al
 in

ve
st

ig
at

es
 h

ow
 th

e 
am

ou
nt

 o
f i

nf
ra

re
d 

ra
di

at
io

n
ab

so
rb

ed
or

ra
di

at
ed

by
a

su
rfa

ce
de

pe
nd

s 
on

 th
e 

na
tu

re
 o

f t
ha

t
su

rfa
ce

.

In
 t

hi
s 

in
ve

st
ig

at
io

n,
 y

ou
 a

re
 f

in
di

ng
 o

ut
  

w
hi

ch
 

ty
pe

 
of

 
su

rfa
ce

 
em

its
 

th
e 

m
os

t 
in

fr
ar

ed
ra

di
at

io
n:

da
rk

an
d

m
at

t

da
rk

an
d

sh
in

y

lig
ht

 a
nd

m
at

t

lig
ht

 a
nd

sh
in

y 
M

et
ho

d:

1-
Pl

ac
e

th
e

Le
sl

ie
cu

be
on

a
he

at
pr

oo
fm

at
.

2-
O

nc
e

th
e

ke
ttl

e
ha

sb
oi

le
d,

fil
lth

e
Le

sl
ie

cu
be

 

3-
En

su
rin

g 
th

at
 th

e 
th

er
m

om
et

er
 o

r t
he

 in
fra

re
d 

de
te

ct
or

 is
 a

n 
eq

ua
l d

is
ta

nc
e 

fro
m

 e
ac

h 
of

 th
e 

su
rfa

ce
s 

(in
 tu

rn
) o

n 
th

e 
Le

sl
ie

cu
be

,m
ea

su
re

th
e

am
ou

nt
of

in
fra

re
d 

ra
di

at
io

n
em

itt
ed

.

4-
R

ep
ea

tt
he

ex
pe

rim
en

tt
w

ic
e

m
or

e
to

co
lle

ct
 th

re
e 

re
su

lts
 fo

r e
ac

hs
ur

fa
ce

.

An
ot

he
r 

pr
ac

tic
al

 
in

ve
st

ig
at

es
 

th
e 

re
fle

ct
io

n 
of

 l
ig

ht
 b

y 
di

ffe
re

nt
 t

yp
es

 o
f 

su
rfa

ce
 a

nd
 t

he
 r

ef
ra

ct
io

n 
of

 l
ig

ht
 b

y 
di

ffe
re

nt
 s

ub
st

an
ce

s.
It 

us
es

 a
 r

ay
 b

ox
 

an
d 

a 
pl

an
e 

(fl
at

) m
irr

or
.

Th
e 

la
w

 o
f r

ef
le

ct
io

n 
st

at
es

:
an

gl
e 

of
 

in
ci

de
nc

e 
= 

an
gl

e 
of

 
re

fle
ct

io
n

R
is

k 
as

se
ss

m
en

t:
Th

e 
 ra

y 
  b

ox
  w

ill 
 b

ec
om

e 
 h

ot
  d

ur
in

g 
 

us
e 

 a
nd

  
m

ay
  

ca
us

e 
 m

in
or

  
bu

rn
s.

   
 

To
 p

re
ve

nt
 t

hi
s,

 y
ou

 s
ho

ul
d 

no
t 

to
uc

h 
th

e 
la

m
p 

an
d 

en
su

re
 y

ou
 a

llo
w

 ti
m

e 
fo

r t
he

 ra
y 

bo
x 

to
 c

oo
l a

fte
r

us
e.

Yo
u 

w
ill 

be
 w

or
ki

ng
 in

 a
 s

em
i-d

ar
k 

en
vi

ro
nm

en
t w

hi
ch

 m
ea

ns
 th

er
e 

is
 a

 h
ig

he
r r

is
k 

of
 tr

ip
s 

or
 

fa
lls

. Y
ou

 s
ho

ul
d 

en
su

re
 y

ou
r w

or
ki

ng
 s

pa
ce

 is
 c

le
ar

 o
f b

ag
s 

an
d 

co
at

s,
an

d
th

at
st

oo
ls

ar
e

tu
ck

ed
un

de
rd

es
ks

be
fo

re
yo

u
st

ar
ty

ou
ri

nv
es

tig
at

io
n.

TA
SK

 T
he

 d
ia

gr
am

 s
ho

w
s 

a 
rip

pl
e 

ta
nk

.
(a

)  
  

Th
e 

m
ot

or
 m

ak
es

 a
 n

oi
se

 w
he

n 
it 

is
 

tu
rn

ed
 o

n.
 D

es
cr

ib
e 

th
e 

di
ffe

re
nc

es
 b

et
w

ee
n 

th
e 

pr
op

er
tie

s 
of

 th
e 

so
un

d 
w

av
es

 p
ro

du
ce

d 
by

 th
e 

m
ot

or
 a

nd
 th

e 
w

at
er

 w
av

es
 in

 th
e 

rip
pl

e 
ta

nk
._

__
__

__
__

__
__

__
__

__
__

__
(4

)

(b
)  

  
Th

e 
pe

rio
d 

of
 th

e 
so

un
d 

w
av

es
 p

ro
du

ce
d 

by
 th

e 
m

ot
or

 is
 8

.3
 m

illi
se

co
nd

s.

C
al

cu
la

te
 th

e 
fre

qu
en

cy
 o

f t
he

 s
ou

nd
 w

av
es

.(3
)

__
__

__
__

__
__

__
__

__
__

__
__

__
__

Fr
eq

ue
nc

y 
= 

__
_H

z(
c)

   
 

(c
 ) 

   
Ex

pl
ai

n 
ho

w
 a

 s
tu

de
nt

 c
ou

ld
 m

ak
e 

ap
pr

op
ria

te
 

m
ea

su
re

m
en

ts
 a

nd
 u

se
 th

em
 to

 d
et

er
m

in
e 

th
e 

w
av

e-
le

ng
th

 o
f t

he
 w

av
es

 in
 th

e 
rip

pl
e 

ta
nk

._
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
(6

)

TA
SK

 S
ou

nd
 w

av
es

 a
re

 m
ec

ha
ni

ca
l w

av
es

. T
he

 d
ia

gr
am

 s
ho

w
s 

th
e 

di
st

ur
b-

an
ce

 o
f a

ir 
pa

rti
cl

es
 in

 th
e 

pa
th

 o
f a

 s
ou

nd
 w

av
e 

at
 a

n 
in

st
an

t i
n 

tim
e.

(a
)  

  
(i)

   
   

W
hi

ch
 la

be
lle

d 
ar

ro
w

, A
, B

or
 C

, c
or

re
ct

ly
 id

en
tif

ie
s 

th
e 

w
av

el
en

gt
h 

of
 

th
e 

so
un

d 
w

av
e_

__
__

__
__

__
__

__
(1

)

(ii
)  

   
W

ha
t t

yp
e 

of
 w

av
e 

is
 a

 s
ou

nd
 w

av
e?

 D
ra

w
 a

 ri
ng

 a
ro

un
d 

th
e 

co
rre

ct
 a

ns
w

er
(1

)

(b
)  

 T
w

o 
st

ud
en

ts
 in

ve
st

ig
at

e 
th

e 
re

fle
ct

io
n 

of
 s

ou
nd

 w
av

es
 fr

om
 a

 b
ui

ld
in

g.
 O

ne
 s

tu
de

nt
 h

its
 

tw
o 

m
et

al
 b

ar
s 

to
ge

th
er

 to
 p

ro
du

ce
 a

 s
ou

nd
 w

av
e.

 T
he

 s
ec

on
d 

st
ud

en
t s

ta
rts

 a
 s

to
p 

cl
oc

k 
w

he
n 

th
e 

m
et

al
 b

ar
s 

ar
e 

hi
t t

og
et

he
r a

nd
 s

to
ps

 th
e 

st
op

 c
lo

ck
 w

he
n 

sh
e 

he
ar

s 
th

e 
ec

ho
. T

he
 s

tu
de

nt
s 

w
an

t t
o 

ca
lc

ul
at

e 
th

e 
tim

e 
it 

ta
ke

s 
th

e 
so

un
d 

w
av

e 
to

 tr
av

el
 to

 th
e 

bu
ild

in
g.

(i)
   

   
W

hy
 m

us
t t

he
 s

tu
de

nt
s 

di
vi

de
 th

e 
tim

e 
on

 th
e 

st
op

 c
lo

ck
 b

y 
2 

to
 c

al
cu

la
te

 th
e 

tim
e 

it 
ta

ke
s 

th
e 

so
un

d 
w

av
e 

to
 tr

av
el

 to
 th

e 
bu

ild
in

g?
__

__
__

__
__

__
__

__
__

(1
)

(ii
)  

   
Th

e 
st

ud
en

ts
 d

iv
id

e 
ea

ch
 ti

m
e 

by
 2

 a
nd

 re
co

rd
 th

ei
r r

es
ul

ts
 in

 a
 ta

bl
e.

 C
al

cu
la

te
 th

e 
m

ea
n 

of
 th

e 
3 

re
su

lts
 (2

)

Ai
m

: 
m

ak
e 

ob
se

rv
at

io
ns

 
an

d 
id

en
tif

y 
th

e 
su

ita
bi

lit
y 

of
 

ap
pa

ra
tu

s 
to

 
m

ea
su

re
 

th
e 

fre
qu

en
cy

, w
av

el
en

gt
h 

an
d 

sp
ee

d 
of

 w
av

es
 in

 a
 ri

pp
le

 ta
nk

 a
nd

 w
av

es
 in

a 
so

lid
, a

nd
 ta

ke
 

ap
pr

op
ria

te
m

ea
su

re
m

en
ts

.
Th

e 
  r

ip
pl

e 
ta

nk
 

ap
pa

ra
tu

s
sh

ow
n 

 is
  t

he
m

os
t

co
m

m
on

ly
 

or
 o

bs
er

ve
 th

e 
in

ve
st

ig
at

io
n 

 a
s 

a 
de

m
on

st
ra

tio
n 

by
 y

ou
r t

ea
ch

er
.

M
et

ho
d:

1-
Tu

rn
 o

n 
th

e 
po

w
er

 a
nd

 o
bs

er
ve

 th
e 

w
av

es
. M

ak
e 

an
y 

ne
ce

ss
ar

y 
ad

ju
st

m
en

ts
 to

 th
e 

eq
ui

pm
en

t s
o 

th
at

 
th

e 
w

av
es

 a
re

 c
le

ar
 t

o 
ob

se
rv

e 
(a

lte
r 

th
e 

vo
lta

ge
 s

up
pl

yi
ng

 t
he

 m
ot

or
). 

N
.B

. 
Th

e 
lo

w
es

t 
fr

eq
ue

nc
y 

se
tti

ng
 o

n 
th

e 
m

ot
or

 w
ill

 e
ns

ur
e 

th
at

 th
e 

w
av

es
 m

ea
su

re
m

en
ts

 c
an

 b
e 

m
ad

e 
m

or
e 

ea
si

ly
.

2-
To

m
ea

su
re

th
e

w
av

el
en

gt
h,

us
e

th
e

m
et

re
ru

le
ra

nd
m

ak
e

an
es

tim
at

e
qu

ic
kl

y.
 Y

ou
 m

ay
 w

an
t t

o 
us

e 
a 

st
ro

bo
sc

op
e 

an
d 

fre
ez

e 
th

e 
w

av
e 

pa
tte

rn
s 

to
 

m
ak

e 
m

ea
su

re
m

en
ts

.

3-
R

ec
or

d 
10

 w
av

el
en

gt
hs

 a
nd

 c
al

cu
la

te
 th

e 
av

er
ag

e 
va

lu
e.

4-
To

m
ea

su
re

th
e

w
av

e
fr

eq
ue

nc
y,

m
ar

k
a

gi
ve

n
po

in
t

on
to

th
e

w
hi

te
pa

pe
r

an
d 

co
un

t t
he

 n
um

be
r 

of
 w

av
es

 w
hi

ch
 p

as
s 

th
e 

po
in

t w
ith

in
 1

0 
se

co
nd

s.
 D

iv
id

e 
yo

ur
 a

ns
w

er
 b

y 
10

 to
 fi

nd
 

th
e 

nu
m

be
r o

f w
av

es
 p

er
se

co
nd

.

5-
R

ec
or

d
10

fre
qu

en
ci

es
an

d
ca

lc
ul

at
e

th
e

av
er

ag
e

va
lu

e.
 T

o 

ca
lc

ul
at

e 
th

e 
w

av
e 

sp
ee

d,
 u

se
 th

is
fo

rm
ul

a:
sp

ee
d 

= 
fr

eq
ue

nc
y 

× 
w

av
el

en
gt

h

3
3

4

4

 

D
ire

ct
io

n 
of

 e
ne

rg
y 

tra
ns

fe
r

Tr
ia

l 1
Tr

ia
l 2

Tr
ia

l 3
M

ea
n

Ti
m

e 
in

 s
ec

on
ds

0.
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0.
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0.
30

el
ec

tr
om

ag
ne

tic
lo

ng
itu

di
na

l
tr

an
sv

er
se
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Th
e 

el
ec

tr
om

ag
ne

tic
 s

pe
ct

ru
m

 

El
ec

tr
om

ag
ne

tic
 w

av
es

 tr
an

sf
er

 e
ne

rg
y 

fro
m

 a
 s

ou
rc

e 
to

 a
n 

ab
so

rb
er

 a
s 

tra
ns

ve
rs

e 
w

av
es

. T
he

 d
iff

er
en

t w
av

es
 a

re
 g

ro
up

ed
 

de
pe

nd
in

g 
on

 th
ei

r f
re

qu
en

cy
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 re
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Sp
la

sh
 lu
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la
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n 

sy
st

em
s, 

oi
l i

s a
pp

lie
d 

to
 th

e 
cy

lin
de

rs
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nd
 p
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s b
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ro
ta

Ɵn
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pp
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Ɵn
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 d
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gh

 a
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tr
ou

gh
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ug
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 th
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nd
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