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ABOUT THIS BOOK

Science is completely and utterly brilliant. Not only does it make new discoveries, invent products and save lives but even more importantly it allows kids to get away with anything.

Yes, that’s right – we’re talking mess, mayhem and even the occasional explosion – provided it’s all ‘in the name of science’, parents really don’t mind. Well okay, if you blow up the kitchen they are going to be a teensy bit annoyed, but you get the gist: science = the perfect excuse.

Of course I ought to warn you that you are in danger of learning the odd thing along the way, but don’t worry – it doesn’t hurt. And just remember, the more you drop in words like surface tension*, friction* and even kinetic energy*, the less your parents are going to complain when they are wiping down the ceiling, mopping the floor and wondering where half the contents of the kitchen cupboards have gone.

So pop on those safety goggles, don your white coat and let’s get going – we have water balloons to launch, hovercrafts to build, ice-cream to make, helicopters to race, balls to levitate, rainbows to eat and a whole lot more chaos to create. But it’s okay – it’s science.

* You’ll find proper, impressive-sounding, scientific words written in bold. If you’re not sure what some of them mean, check the glossary, memorize the definition and then astound everyone with your knowledge.
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BOOBY-TRAP A BOTTLE


YOU WILL NEED:

Plastic water bottle with lid • towel • water • drawing pin



Air pressure is useful in lots of ways – inflating car tyres, operating a vacuum cleaner or flushing toilets – but by far the best use of air pressure is getting your friends soaking wet and then laughing at them. A lot.

• First, you’ll need a large bottle of water – this will work with a pre-filled bottle but equally you can booby-trap the bottle and then add the water.

• Whichever bottle you have, take your drawing pin, place the bottle on its side on a towel (with the lid on) and push the pin through in several places near the base. If your bottle is full of water this will start to leak through the holes, but it will stop when you stand the bottle upright. If your bottle is empty then once you’ve added your holes stand it in a sink and fill it right to the top. Although water will spray out of the holes, this will stop once you screw the lid back on tightly.

• Now lift your bottle by its cap and be careful not to squeeze it as you place it on a table for your unsuspecting victim. Just remember, if you’re lying in wait for so long that you start to get thirsty, DO NOT be tempted to have a swig from the bottle.

IF YOU HAVEN’T CAUSED ENOUGH MAYHEM YET

Try adding different numbers, placement and sizes of holes – what difference does this make? Does it alter things if you use carbonated (fizzy) liquid?

THE SCIENCEY BIT

Air pressure is a force which pushes in all directions. When the lid is on, the air at the sides of the container pushes in the same amount as the water in the bottle pushes out, which means the water stays put. When you take off the lid, the air above is pushing down on the water in the bottle which forces it out of the holes at the sides – with hilarious but slightly damp results!
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BUILD A BALLOON-POWERED CAR


YOU WILL NEED:

Cardboard • sticky tape • 3 straws • 2 kebab skewers • pencil • beaker or cup • corrugated card • paper • scissors • sharp pencil or pen • balloon • duct tape



What do you mean ‘That’ll be a fun way to travel to school’? This isn’t a car for you to ride in. Then again, if we used enough balloons, you never know.

But first things first, let’s see if we can get a mini car powered by a balloon.

• You’ll need to start with a base. Card works well for this as it should be stiff, but make sure it’s also quite light – the less weight, the easier it is to move. Attach two straws to the underside with sticky tape, making sure they stick out further than the card edge, and then thread through your kebab skewers – these are your car’s axles.

• Now to make your wheels. Trace around the beaker or cup to make four circles on corrugated card and one on paper and then carefully cut these out – the more perfect the circle, the better they will work. To cut down the friction caused by the rough edges of the card, you can add sticky tape so the shiny side provides a smooth surface for the wheels.

• Take your paper circle and fold it in half and then in quarters, then unfold and you will have located the centre point. Lay this over your card wheels and push through a sharp pencil or pen to make the centre holes before threading these onto either end of your car axles.

• To create your engine, stretch the balloon out and then blow it up a couple of times so it’s easier to re-inflate. Push the end of a straw into the neck of the balloon and attach it with duct tape. You may have to test and add more tape if there are any gaps – it must be airtight.

• Finally, tape your straw onto the car so the balloon sits just on top of the card at one end and the straw sticks out over the other end. Place your car on a smooth surface, blow up the balloon through the straw, then let go. As the air escapes from the straw you should see your car move along.

THE SCIENCEY BIT

Congratulations! You have just demonstrated Newton’s Third Law of Motion. This is a rule that says that for every action there is an equal and opposite reaction. In this case it means as the air rushes out of the straw it causes propulsion, which moves the car. It is also converting the potential energy (stored energy) in the elastic of the stretched balloon into kinetic energy (movement energy) of the car.
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MAKE A GRAVITY-POWERED WATER SIPHON


YOU WILL NEED:

Small, empty plastic water bottle with lid • sticky tack • scissors or old pen • straws • 2 glasses or clear beakers • water • food colouring • something to raise up your beaker



Why make this? Because when your parents ask you ‘What are you going to do today?’ you can say ‘I’m making a gravity-powered water siphon’ – and watch the look on their faces. Seriously, it’s totally worth it.

• First, you’ll need the plastic bottle. Take off the lid, push sticky tack inside the cap and then use something pointy like an old pen or the end of scissors to twist round and round on top of the cap to make two holes (you will need to get your parents to oversee this bit as it can be a little tricky).

• When the holes are big enough, remove the sticky tack and push a straw through each space – one straw should stick out about 10cm (4in) below the lid, the other about 4cm (1¾in). Now mould the sticky tack around the joins between the straw and the top of the lid to seal any gaps.

• Before replacing the lid, add enough water to the bottle to cover the shorter straw end when the bottle is turned upside down.

• Fill a glass with coloured water and raise it up on something (a stack of books for example) before placing an empty glass of the same size below. Cover the end of the long protruding straw with your thumb and tip your bottle upside down so the short straw end is in the coloured liquid and the long straw end is over the empty glass.

• Now, take your thumb off the end of the straw and watch! You will see water running into the lower beaker and coloured water rushing into the bottle – or gravity pump – causing a fountain of water to erupt inside this. You will also probably see your parents staring in amazement at your brilliance.

IF YOU HAVEN’T CAUSED ENOUGH MAYHEM YET

Try taping straws together to get a longer siphon, and then raise the top glass higher – what effect does this have? Why not set up siphons at different heights and race to see whose upper glass empties first?

THE SCIENCEY BIT

The force of gravity pulls the water from the siphon pump into the lower glass. In doing this it lowers the air pressure in the bottle which pulls up water from the higher glass. The higher the top glass, the greater the effect of gravity and the higher and faster the water shoots out.

[image: 'Making the siphon' diagram showing bottle above two beakers, straws taped together forming a siphon from coloured water to empty beaker]
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CREATE A STAINED-GLASS WINDOW


YOU WILL NEED:

Black wax crayon • paper • paint • paintbrushes • paint tray • vegetable or olive oil • kitchen roll (paper) • sticky tape



Poor windows, not only do they have the same view all year round but when anyone comes near, they simply stare straight through them. And really, there is nothing worse than being ignored – it’s just so rude!

So maybe it’s time to make people take notice of windows – and what better way than adding a bit of stained-glass glamour?

• To copy the look of the lead edging of stained-glass, use a thick black wax crayon to make your pattern or picture on a sheet of paper. Go over the lines lots of times for a dramatic outline.

• Now you can add your colour. If you use the three primary colours of red, blue and yellow, you can then mix these to make all the other colours you may need (see Eat a Rainbow).

• Paint each section in a different shade until all the areas are filled with bright colours. Try to keep inside the black wax crayon lines – after all, your windows are counting on you to do a good job.

• When the painting is dry, turn it over so you are looking at the plain white back of the paper and begin to paint this with oil. Almost immediately you will see something amazing happening: what was once a blank white sheet is now magically displaying your colourful picture. When you’re done, leave it to dry and then press it between two sheets of kitchen roll to mop up any oily bits.

• Finally, use sticky tape to attach it to your window and watch as the sun shines through your masterpiece giving the effect of stained-glass. Right – try to ignore that window NOW!

IF YOU HAVEN’T CAUSED ENOUGH MAYHEM YET

You could paint several pictures this way until the window becomes a stained-glass art gallery. In fact, before you know it that pane of glass will have so many visitors it might start wishing for a quieter life.

THE SCIENCEY BIT

Paper fibres are actually transparent (see-through), but when light is trying to pass through them they refract it (changing its direction slightly) so it cannot travel in a straight line. This makes the paper appear opaque (you can’t see through it) because it has absorbed the light. When you paint it with oil, the oil fills up the air gaps and allows some of the light to pass straight through the paper making it look semi-transparent – or translucent.


TIP:
Choose windows or glass doors that get lots of sunshine so your pictures really ‘glow’.
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BLOW A BUBBLE SNAKE


YOU WILL NEED:

500ml (17fl oz) plastic bottle • scissors • sock • elastic band • shallow bowl • tablespoon • water • washing-up liquid (dish soap) • food colouring



Science can explain many things, but it is still baffled by the amount of odd socks in the world. Seriously, where do the other ones go?

Thankfully, you now have the perfect use for this mountain of odd socks – making bubble snake blowers.

• Begin by cutting the base off a clean and empty plastic bottle. Do this by taking off the top, squashing it flat and making a slit near the base. You can now re-inflate the bottle and cut around the rest of it to remove the bottom.

• Next, slip an old sock over the open end. This should be a clean sock – a snake is okay but the idea of one of your stinky unwashed socks… now that is terrifying. Stretch the sock nice and tight and then secure it in place with an elastic band.

• Mix up a bubble solution in a shallow bowl using three tablespoons of water and one tablespoon of washing-up liquid before adding a splash of food colouring.

• Now take everything outside and dip the sock end of your bottle in the bubble mixture, take it out and blow. You’ll immediately see a colourful snake start to appear. As the bubbles stick together you can keep blowing and blowing until the bubble mixture is used up and the snake is as long as you can make it.

• And if you can find another odd sock you could even make a bubble blower for a friend. What do you mean, you have enough to make them for your entire class? Where have the other socks gone? Come on science – we need answers!

IF YOU HAVEN’T CAUSED ENOUGH MAYHEM YET

You can try making a rainbow bubble snake by dribbling lots of different food colourings onto the bubble mixture-soaked sock end before blowing.

THE SCIENCEY BIT

When you blow air into the bottle, it forces the bubble mixture through all the tiny holes in the sock, making little bubbles. Bubbles like to minimize their surface area, so they join together to share common walls, making a huge snake.


TIP:
Why not challenge a friend to see who can blow the longest bubble snake?
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MAKE A NESTING DOLLS SET

[image: ]

YOU WILL NEED:

Coloured card • ruler • pencil • paper • felt-tip pens • scissors • glue • sticky tape or stapler



Grown-ups say some weird stuff sometimes. They might tell you, for example, that ‘It’s a dog-eat-dog world’. If you stumble across such a person, explain that this makes no sense as a food chain. If they still don’t get it, you can put together a simple food chain in a way even grown-ups will understand.

Begin by deciding the food chain you want to show. You could start with the sun as it’s the source of our energy, then go on to a plant because these capture the sun’s energy to produce food (which is also why they are called producers). The plant is eaten by an animal – making it a primary consumer. But primary consumers can be eaten by secondary consumers. And there is often someone else higher up the food chain – those pesky tertiary consumers.

• When you have decided on the elements in your food chain, use coloured card to make a rectangle for each one, progressively getting bigger as they move up the chain (see diagram).

• Now decorate each step by gluing pieces of paper on or drawing with felt-tip pens. Keep drawings to the middle third of the card so they can be seen from the front when the rectangles are rolled into tubes.

[image: 'Making the nesting dolls' template with circle picture in middle third and stepwise width and height measurements in cm and inches]
• When your rectangle is decorated, mark a line 1.5cm (¾in) in from the edge of your card, overlap along this line and sticky tape or staple your tube together.

• Finally, stand your food chain up and slot one over the other, while telling the grown-ups in simple terms how dogs might eat ducks but definitely not dogs. You may have to do this a couple of times before they fully understand.

THE SCIENCEY BIT

All living things need food for survival. A food chain shows how plants, animals and humans rely on each other for food. All chains start with plants that capture energy from the sun. These are eaten by herbivores (plant-eating animals) which then receive the energy. Herbivores are eaten by carnivores (meat eaters) who get the energy from the herbivores’ bodies. Animals eaten by other animals are called prey while the animals that eat them are called predators.
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LAUNCH A ROCKET


YOU WILL NEED:

500ml (17fl oz) clean and empty plastic bottle • masking or duct tape • 4 pencils • measuring jug • 75ml (3fl oz) white vinegar • 75ml (3fl oz) warm water • scissors • kitchen roll (paper) • 2 teaspoons bicarbonate of soda • cork • safety goggles • adult supervision (for the ‘exploding’ bit) • funnel (optional)



This is a great example of an acid-base reaction, a brilliant way to show the effect of temperature, and a clever way to synthesize carbon dioxide. But forget all those things: we’re going to launch a rocket – how cool is that?

• Take the cap off your bottle and tape four pencils, all the same size, to the outside (see diagram). Just make sure they are evenly spaced out with their ends lined up so the rocket doesn’t… well… rock when you place it on the ground.

• Pour the vinegar and warm water into the bottle, then cut a piece of kitchen roll in half and add the bicarbonate of soda to the centre before folding in the ends and rolling it into a thin sausage shape. Take these outside, along with a cork, which you need to wrap with a small piece of kitchen roll until you know it will fit snugly in the top of the bottle.

• Right, now find a space, well away from anything and anyone else. At this point you will want to don your safety goggles and enlist the help of an adult. Carefully push your kitchen roll sausage into the bottle and then very quickly push in the cork, turn it upside down so it’s resting on the pencil ends and RUN!

• Within seconds the acidic vinegar and the bicarbonate of soda will have made a chemical reaction and formed a gas which escapes from the bottle with such force that it will launch your rocket into the sky. And if anyone tells you ‘That’s not rocket science’, you need to correct them.

THE SCIENCEY BIT

Bicarbonate of soda contains something called a carbonate – or a base – which reacts with acids such as vinegar. One of the products of this reaction is carbon dioxide gas, and as this gas builds up in the bottle it increases air pressure, which eventually forces the cork out of the bottle and pushes the rocket upwards.


TIP:
Make sure there is nothing above where the rocket is going to be launched.



[image: 'Making the rocket' diagram of upside-down bottle rocket with 4 pencil legs, cork, vinegar, warm water, and bicarbonate of soda in kitchen roll]
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MAKE ICE CREAM


YOU WILL NEED:

150ml (¼ pint) double (heavy) cream • bowl • whisk • 3 tablespoons icing (confectioners') sugar • sieve • 2–3 drops vanilla essence • 100g (3½ oz) raspberries • spoon or fork • small and/or shallow containers with lids • timer



That’s right – there is science in making ice cream. Admittedly, there is less science in eating ice cream but it is an unavoidable consequence so you’d best just be brave and get on with it.

• Begin by whisking up your cream. If you use a hand whisk for this it should take you (or an unsuspecting grown-up who is forced to do your bidding) about 5 minutes, but it will be even quicker if you use an electric whisk.

• When the cream has become nice and thick, you can sieve in the icing sugar, then add the vanilla essence and raspberries. Mix everything together well and squish and break up the raspberries as you go along to add a nice pink colour to the mixture.

• When you’re happy with how it looks, spoon it into a large shallow plastic container or even better, three or four small ones. Now put the lids on, place them in the freezer and set a timer for 45 minutes. When the time is up, take out the containers and use a spoon or fork to stir up the ice cream thoroughly. Put it back in and then do the same again 45 minutes later, and again 45 minutes after that. Finally, after the ice cream has been in the freezer for about 2 hours it should be hard enough to eat.

[image: ]
IF YOU HAVEN’T CAUSED ENOUGH MAYHEM YET

Get experimenting! There are so many flavours and ingredients you can try adding to your cream and sugar base. How about blueberries, or strawberries, or bananas, or chocolate chips or mint, or all of them at once! Go on – you know you want to!

THE SCIENCEY BIT

Whipping adds air to the cream, which is then trapped by the fat molecules – this makes the cream into a thick foam. When you freeze it, the water content in the newly frozen ice cream will form crystals and the smaller the ice crystals, the smoother the ice cream, so you need to stop them growing by freezing it quickly and breaking them up at regular intervals.


TIP:
Homemade ice cream will keep in the freezer for a couple of weeks but is best eaten straight away... which is lucky!
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THROW A BOOMERANG


YOU WILL NEED:

Card • pencil • ruler • scissors • protractor • stapler



It wouldn’t be great if most things you threw came back – javelins, darts, rubbish for example. However, boomerangs are different – they’re supposed to come back… with practice anyway.

Traditional boomerangs were whittled from wood, but that would involve sharp knives and lots of patience, so I think we’d better stick to card.

• First, measure out and cut three pieces of card 3.5cm (1½in) wide and 15cm (6in) long. You can use an old cereal box for this, or a postcard is the ideal size from which to cut all three pieces. Next, cut a 2cm-deep (¾in) slit in the base of each. Use this to slot the first two pieces together, and then the third (see diagram).

• Use a protractor (yes, I know it’s a maths tool, but you don’t need to look so worried) to make sure the angle between each of your blades is exactly 120 degrees – this means the wings are evenly spread. Hold them tightly between your finger and thumb while you check and then, when you’re happy, staple them two or three times in the middle to hold them firm.

• Now for a flying lesson. Hold one of the blades between your finger and thumb with the boomerang facing away from you. Set it off spinning by throwing it forward and up with a flick of the wrist. You should see it spinning around but following a curving path that will eventually bring it back towards you.

• If you have a large room you can practise this inside where there will be no wind to add more complications. Then, when you’ve become a bit of an expert, take the boomerang outside and give it a spin (literally).

THE SCIENCEY BIT

As the boomerang spins through the air, the wing at the top of the spin is moving through the air at a faster rate than the wing at the bottom because it is moving in the direction you threw it. The result is that the top portion will generate more lift than the bottom portion as it cuts through the air. This difference in forces causes the boomerang to follow a curving path which should eventually bring it back to where it began.

[image: 'Making the boomerang' diagram of three card strips stapled in the center, each 120 degrees apart, with length and width measurements]
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