Year 7 Science

Christmas Revision

This document should be used alongside your notes and your text book.
1. Measurement

What you need to know:
· How to use a metre rule to measure distance, a balance to measure mass, and a measuring cylinder to measure volume

· The metric units for mass (kilogram), time (second), distance (meter), area (square metre), volume (cubic metre, millilitre), density (grams per cubic centimetre). 

· That density = mass ÷ volume

· Be able to measure mass and volume, and to be able to calculate the density of solids with a regular shape (eg cube), of an irregular shape (eg a small stone) and of liquids.

· Have an idea of your own height (in metres) and mass (in kilograms). Be able to estimate the size of some common objects (eg the mass of an apple or the length of an exercise book).
2. Forces and Springs
What you need to know:

· How to measure a force using a spring balance and to know the unit for force (Newton). 
· Be able to give examples of different forces: eg friction, gravity.  Know that the weight of an object is caused by the pull of gravity on it 

· That the unit of weight is the Newton. Know the difference between mass and weight: that the mass of an object never changes and that the weight can.

· Know that a force is needed to stretch a spring and that the extension of a spring is proportional to the load applied. 

· That the elastic limit of a spring is the furthest it can be stretched and still return to its original length. Know the effect of joining two similar springs in series and in parallel 
· How to plot a graph showing how the extension of a spring varies with the load on it.

· Be able to show the forces acting on an object (eg on a flying aeroplane) by marking arrows on the diagram.

· Understand the forces that enable floating and sinking.

· That friction is a force that tries to slow down a moving object.

· Understand how friction can be a useful force (eg the brakes on a bicycle or car) and how it can be a nuisance (the air resistance of a car slows it down and make it use more petrol).
· Be able to measure the speed of a moving object. Know that speed = distance ÷ time. Know how stopping distance is affected by speed. Know how different surfaces will affect stopping distance. 
Forces

A force is any kind of PUSH or PULL. 
The unit of force is the newton (N).
A force will bring about one of the following changes:

i. Make an object move faster (accelerate)

ii. Make a moving object slow down

iii.Make a moving object change direction

iv. Make an object change shape. eg cause a spring to stretch
Examples of different kinds of force:

Magnetism

Gravity (which causes an object to have weight)

Friction that will try to make any moving object to slow down
MASS and WEIGHT:

The mass of an object will never change. Mass is measured in kilograms

Weight depends on the pull of gravity. If the pull of gravity increases or decreases then so will the weight. The Earth’s gravity pulls with a force of 10 N on every 1 kg.

Eg:
A block of butter has a mass of 2 kg on the Earth.

What is its weight? 

Answer

The pull of the Earth's gravity is 10N/kg

so the weight of the butter is 2 x 10 which = 20N

On the Moon (where the gravity is less than the Earth the mass will still be 2 kg but it’s weight will be LESS than before).
Forces will usually work in pairs.

eg. A weight hanging from a spring: gravity is acting on the weight pulling it DOWNWARDS. The spring is acting on the weight pulling it UPWARDS. These two forces will be equal to each other and cancel each other out.

A moving car

The car will remain stationary until a force P pushes it forwards.

If the car is moving at a steady speed then the force P will equal the force F.

The force W (the weight of the car) caused by gravity, must be balanced by the road pushing upwards supporting the car.

Friction  

Friction is a force that tries to slow down a moving object.

It always pushes in the OPPOSITE direction to the direction of movement Friction can be reduced in several ways:
· Lubricating the surface between the block and the table. Placing bearings (rollers) between the block and the table.

· Changing the surface of the block (eg coating with PTFE or nylon) Making the block smoother.

Disadvantages of friction: overheating in bearings, increase fuel consumption in cars, lowers the top speed of cars, bicyclists or skiers, tries to slow down any moving object, overheating in objects moving through the air at high speed.
Advantages of friction: Allows cars, bicycles, etc to speed up, slow down or change direction. Without friction we would not be able to walk, run, stop, or change direction. Friction helps to stop things (eg furniture) from sliding around. Air resistance can be used to slow down a fast moving object (eg using a parachute).
Springs

If some weights are hung from a spring the spring will stretch.

The amount the spring stretches is called the extension.

There will be two forces on the spring:
R = the ceiling pulling on the spring. This direction of this force is up.

W= the weights pulling on the spring. This force is caused by gravity. The direction of this force is down.

Experiment to stretch a spring:
A spring is clamped near a metre rule. 

The position of the unstretched spring is noted.

1N weights are added to the spring, one at a time, and the total extension for the new load is recorded. 
A graph is drawn plotting extension (not length) against load.

It is noticed that for small loads, the extension of the spring is proportional to the load. During this time the spring is obeying Hooke’s Law, and the line on the graph is straight.

Beyond a certain load the spring acquires a permanent stretch. This load is called the elastic limit of the spring. At this point the line on the graph starts to curve as the extension gets longer.

Springs in series

Two springs joined end to end (in series) will have twice as much extension as a single spring.

Eg. if one spring stretches 3cm with a load of 1N then two springs in series will stretch 6 cm. This is because each of the springs stretch 3cm making 6cm all together. If each spring were 10cm long to start (with no load) the total length would be 10cm + 10cm + 6cm = 26cm

Springs in parallel

Two springs joined side by side (in parallel) will have half the extension of a single spring.

Eg. if one spring stretches 3cm with a load of 1N then two springs in parallel will stretch 1.5cm. This is because the load is shared out between the two springs, so each spring is only receiving 0.5N. Half the load means half the stretch.

3. Digestion    

What you need to know:

· That digestion takes place mostly in the intestine and that enzymes are needed to help digestion take place. 
· That insoluble waste is expelled from the body in a process called egestion.  
· That the main components of a diet are carbohydrates, protein, fats, vitamins, minerals, fibre and water. 

· Give examples of foods rich in each of the nutrients named above.   

Food enters the body at the mouth

The food that we eat contains lots of nutrients. Nutrients are useful chemicals needed by our body.

In order to release the nutrients from the food the food needs to be broken down into smaller pieces.  This breaking down of food is called digestion and is helped by special chemicals called enzymes.

After the food is digested the nutrients are absorbed into the blood

Most absorption takes place in the small intestine.

Unwanted food is removed from the body through the anus by egestion.
Diet

A diet is the type food we eat.

A balanced diet is having a variety of foods from the different food groups in the correct proportions.

The table on the next page shows the nutrients that need to be present in a balanced diet.

* strictly speaking water and fibre are NOT nutrients.
	Nutrient
	Why the nutrient is needed
	Example foods

	Carbohydrate
	main source of ENERGY for movement, warmth, cell repair, growth
	Sugar and starch eg potato, bread, pasta, rice

	Fat
	Energy. Easier for our body to store than carbohydrate. Helps insulate the body from cold.  
	Dairy food (milk, cheese), oils

	Protein
	Body building. eg muscle growth, Repairing and building cells
	Meat, soya, cheese

	Vitamins
	Needed in small amounts to keep our body healthy
	eg Carrot (vit A) Marmite, bread (vit .B), Fresh fruit (vit C) Liver (vit D), Green veg. (vit.E).

Vitamin. C helps stop a disease called scurvy

Fresh fruit and vegetables.



	Minerals
	Needed to keep us healthy
	eg calcium (strong bones): a lack of calcium can cause rickets.

iron (making blood): a lack of iron can cause anaemia

Milk and cheese (calcium); vegetables (eg spinach is rich in iron)



	Dietary fibre*
	Helps digestion. Helps reduce the risk of heart disease by lowering cholesterol.
	Brown bread, vegetables, cereal

	Water*
	Water is the main part of all living cells. Our body is 75% water.
	drinks , fruit




Fibre helps us to digest food .

We lose water all the time (eg. by sweating and breathing out water vapour) and it needs to be replaced. A lack of water will make us ill far quicker than lack of food.
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4. Separating Mixtures

What you need to know:
· That a pure substance is one substance by itself and cannot be separated further (eg pure water would contain water and NOTHING else). Orange juice is NOT a pure substance as it contains water AND orange flavourings).

· About the different ways to separating mixtures (including examples, diagrams, and practical details)
· How to draw the apparatus to carry out each separation process
· The meaning of the terms: filtrate, distillate, miscible, immiscible, residue

· Know that air is a mixture of several gases and can be separated into its component parts by the fractional distillation of liquid air.

· How to test water purity by i) measurement of its boiling point and ii) evaporating samples on a watch glass and observing the residue.

· The difference between sea, tap and distilled water.

Something is a MIXTURE if it contains two (or more) substances that are not chemically joined together.  (NOTE: a compound is where two or more substances ARE chemically joined).
The substances in a mixture can often be easily separated from one another.

A PURE substance only contains one material and so cannot be separated in any way (unless a chemical reaction takes place)
Methods of separating mixtures:
1. A magnet can be used to separate IRON from SAND.

How it works: The magnet sticks to the iron but not to the sand

2. Filtering (filtration) can be used to separate a solid (or suspension) from a liquid.

How it works: The liquid (and anything dissolved in the liquid) passes through holes in the filter paper but the solid particles are too big and get stuck.

Example: Filtration would be used to separate the dirt from some salty water.

3. Evaporation can be used to separate a dissolved SOLUTE from a SOLUTION

Example: Evaporation would be used to obtain some pure salt from salty water.
How it works: When salty water is warmed the water evaporates leaving behind crystals of salt.
4. Distillation: used to obtain the solvent from a solution (eg obtain pure water from sea water).  The Liebig condenser helps cool down the steam (notice which way the cooling water flows through the Liebig condenser).
This helps the steam cool down.  You must be able to identify and label the Liebig condenser.
5. Fractional distillation. Used to separate one liquid from a mixture of different liquids that have different boiling points.

Eg. i. obtaining ALCOHOL (bp78C) from wine.

ii. Oxygen or nitrogen is obtained from air (a mixture of different gasses) by the fractional distillation of liquid air.

6. Chromatography: used to separate out a mixture of coloured substances (eg obtain the green colour from crushed grass) – substances that have different solubilities
Making Rock Salt Pure
Rock salt is a MIXTURE of several substances. 

In order to make pure salt it is necessary to remove the INSOLUBLE dirt from the SOLUBLE salt.
[Note: The method described below could be used to separate any two substances when one of them can dissolve in water and the other cannot]
1. CRUSH the rock salt using a mortar and pestle. This makes the salt dissolve more easily.

2. STIR the crushed salt into a beaker of warm water. The salt will DISSOLVE into the water but the dirt, which is insoluble in water, will not.

3. FILTER the mixture. The dirt will get caught in the filter paper as a residue and the clear SALTY WATER will drip through and form the filtrate.

4. Warm the filtrate in an evaporating basin. The water will EVAPORATE leaving behind pure salt crystals. The heat is stopped BEFORE all of the water has evaporated. This makes the salt more pure and helps prevent the evaporating basin from cracking.
How to tell if a liquid is pure or contains a solute:

Place one or two drops of the filtrate on to a clean watch glass (or microscope slide)

Let the water evaporate and see if there is any residue.

If there is it means that some of the solid did dissolve.

Vocabulary to Learn:
Mixture: Something that can be SEPARATED into two (or more) different substances. eg air, sea water, earth, orange juice.

Pure: A material is pure if it contains only one chemical substance and so cannot be separated further Filtrate: The clear liquid that has been filtered.

Residue: The solid left behind after an experiment (eg the solid left in the filter paper).

Filtration: The process used to separate a solid (or suspension) from a liquid.
Filtrate: The part of the substance that drips through the filter paper during filtration.
Suspension: Very fine particles of solid mixed with a liquid. If the solid is in suspension the water will often look cloudy. eg flour and water shaken together.

NOTE: in a suspension the solid has not dissolved but in a solution it has.

Soluble: Can dissolve

Insoluble: Cannot dissolve

Solvent: The liquid that is used to make a solution

Solute: A substance that has been dissolved in a solution.

