S1/S2 Homework/Extension Exercises – Information Page

The Package
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S1/S2 Homework/Extension Exercises 

TITLE     Links to Target Menu(s) within the Framework for Planning
ACIDS, ETCHING AND POLLUTION   ES-E3.5    ES-D3.3    
AIR AND MERCURY    ES-D2.5    ES-E3.1    ES-F3.2    
APPARATUS   SSERC 5-14 Clip-Art Collections   
ATOMIC MOVEMENT   ES-E2.1    
BATHYSCAPHE   ES-E2.1    EF-F3.3     
BEATING BACTERIA     LT-F1.1      
BENDING LIGHT   EF-E1.4     
BOAT RACE    EF-D3.1     
BUILDING SITE     EF-E3.1   
CELL MODEL   LT-E2.1    
CIRCUITS   EF-D1.5    EF-D1.6    EF-E1.6     
CLOUDS AND RAIN   ES-F2.3   
DENTAL SCIENCE    LT-D2.2   ES-E3.3  LT-E1.1    
ECHO SOUNDER    EF-E1.5    
FILTER BED    ES-D3.2
FOOD STORES   LT-D2.5
HOT WATER, HOT AIR    EF-D1.1   EF-D2.3    
HUNTING GIANTS   LT-D3.2   LT-D3.3  LT-E3.1    
HYDROMETER    EF-F3.1   
KEEPING WATER HOT    EF-E1.1    EF-E1.2    EF-F1.1 
LEAVES AND GASES    LT-E2.3   LT-F2.1  
LIGHTNING    EF-C2.extra   
MAGGOTS AND MEAT     LT-E3.3   
MEASURING    Skills exemplification    
MOBILE   Skills exemplification    
MONSTER FLOWER   LT-D2.5   
MOON AND SHADOW    ES-E1.1   
OBSERVE AND RECORD   Skills exemplification    
REFRIGERATOR   EF-E1.1       EF-E1.2    
ROT OR NOT?   LT-E1.1     
SEA BIRD KEY    LT-E1.2     
SEA SERPENT   Skills exemplification    
SEED DISPERSAL    LT-E3.2     
SENSE OF TOUCH     LT-B2.1    
SEPARATING DYES  ES-D3.2
SMELLING    LT-B2.1      LT-D3.2     
SOLUBILITY   ES-E3.2     
SPY STORY    Skills exemplification
TESTING pH    ES-E3.3    
TIMING    Skills exemplification     
VOLCANIC ROCKS    ES-D2.2     
WATERFALL    ES-D2.2     
ZOO VISIT    LT-C1.3    LT-C1.3    LT-C1.3     
ACIDS, ETCHING AND POLLUTION   ES-E3.5    ES-D3.3    Back to info page
Etching is a process sometimes used in printing. A flat lead plate is coated with shellac. Acid does not attack shellac. A picture is scratched through the shellac to expose the metal. Then the whole plate is placed in an acid bath so that the metal dissolves only where it is exposed. The shellac is cleaned off and the metal plate is inked so that it can be used in a printing press.

Draw your initial on the metal blank with a pencil. Paint the metal around your initial with nail varnish, gloss paint or hot wax. This will protect the rest of the metal blank when it is put into a household acid, like vinegar, for a week. This should etch away your initial to leave the rest of the metal smooth and unaffected by acid.

It may help to renew your acid. 

If the metal blank was now coated with black ink and pressed down on a sheet of paper what would be the resulting colour of the :-

(i) initial?                                           (ii) background?

How could etching be used to produce black lines on a white background?
Read the following passage, and then answer the questions.

What does it mean to be on the receiving end of air pollution? Generally the health and well-being of all individuals who breathe polluted air is affected and the effect on clothes and laundry bills is almost equally serious. Laundry bills soar fantastically in areas of heavy industry, and wear on clothes is high. A little known minor effect is that in areas where the sulphuric acid content of the air is high it causes nylon tights to tear. Anyone can see that the paintwork of buildings is badly affected but not many people appreciate how much air pollution corrodes stonework, and paintwork too. Many of Europe's antiquities - buildings, pictures and statues - are being destroyed by air pollution from Oxford to Athens.

Name three materials affected by air pollution.

What acid is produced from the sulphur dioxide given off by industry?

What metal might best be used for a statue in an area of high air pollution?

Why would a statue in an industrial area with high rainfall be damaged more than a similar statue made of the same material in a drier industrial area?

AIR AND MERCURY    ES-D2.5    ES-E3.1    ES-F3.2    Back to info page
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In 1774 LAVOISIER heated mercury in the apparatus shown opposite. The total volume of the air in the retort and bell jar was 1000 cm3.

After heating, Lavoisier found that red specks had formed on the surface of the mercury in the retort and that, when the apparatus had cooled down, the volume of the air in the retort and bell jar had contracted to 800 cm3.

The mercury had combined with one of the gases of the air.

Lavoisier collected and weighed all the red specks. Then he heated them and found that the mercury reappeared and that a gas was given off. He collected the gas and discovered that a mouse could live twice as long in this gas as in the same volume of normal air.

What was the gas?

What volume of gas did he collect? UNDERLINE THE CORRECT ANSWER.

A. 1000 cm 3
B.
800 cm 3
C.
600 cm3
D.200 cm3
What gas had combined with the mercury? 

Why did most of the mercury remain unchanged? 

What gas was mainly left in the bell jar? 

A very small quantity of another gas would also have been left in the bell jar.

What was it?

What is the best chemical name for the red specks? UNDERLINE CORRECT ANSWER.

A. Mercury
B. Mercuric oxide
C.
Mercuric nitrate
D. Mercuric carbonate

Will the red specks, which LAVOISIER heated, weigh more or less than the mercury obtained from them? Explain your answer.

What nationality was Lavoisier?

When was he born and when did he die?

APPARATUS            SSERC 5-14 Clip-Art Collections   Back to info page
The pieces of apparatus are jumbled together and so are their names. Unscramble the names and write them correctly in the table.

Choose from : TRIPOD STAND, BALANCE, BUNSEN BURNER, TEST TUBE, GAUZE, FILTER PAPER, EVAPORATING BASIN, STOPWATCH, MEASURING CYLINDER, MICROSCOPE, FILTER PAPER, METRE RULE, FILTER FUNNEL, THERMOMETER, BEAKER, TONGS.

Count how many of each piece of apparatus is in the picture and write the total for each in the table.
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ATOMIC MOVEMENT    ES-E2.1    Back to info page
The diagrams show three smoke particles as molecules in the air hit them.

Cut out each picture, stack them neatly in order, with 1 on top, then glue or staple them by the edge to make a flick book, to show the particles moving.

On diagram 2 draw an arrow to show the direction of movement of the molecule in the air which has just hit smoke particle A.

On diagram 4 draw an arrow to show the direction of movement of the molecule in the air which has just hit smoke particle B.

On diagram 6 draw an arrow to show the direction of movement of the molecule in the air which has just hit smoke particle C.
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BATHYSCAPHE     ES-E2.1    EF-F3.3     Back to info page
Professor Auguste Picard had a problem. He wanted to explore 3000 metres under the sea in his diving sphere. To stand up to the huge water pressure the sphere walls had to be very strong and heavy. How could he make it sink slowly, travel around under his control, while he made observations from the sphere, and then rise to the surface when the dive was over? Picard's solution is drawn below. The plan has been simplified. He called his diving vessel a BATHYSCAPHE.
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If petrol is poured on to water does it sink or float?

Which is less dense - petrol or water?

COMPLETE : The sphere was given buoyancy by attaching it to a large tank of petrol. Pumping petrol out of its tanks and pumping seawater in would make the bathyscaphe more _____ and so it would__________.

When the bathyscaphe reached the correct depth no more petrol was pumped out. Batteries drove the propellers, worked the lights, powered the pumps and controlled the release of ballast.

COMPLETE : Releasing some of the ballast of iron shot would make the bathyscaphe ______by making it less______than sea water.

How could Picard have stopped his bathyscaphe if it was :-

1) diving too fast?

2) surfacing too fast?

Explain what would have happened to the position of the bathyscape if its batteries failed?

BEATING BACTERIA   LT-F1.1      Back to info page
Read the passage below carefully and answer the questions that are based on it.

Even before Louis Pasteur proved that bacteria could cause disease a Hungarian doctor called Ignaz Semmelweiss was already preventing bacterial infection without, however, knowing what he was fighting.

While working in a maternity hospital in Vienna, Semmelweiss noticed that the death rate of mothers (who had just had their babies) from a disease called childbed fever was greater in the part of the hospital used for teaching student doctors than in the part staffed by midwives. In the part used for teaching students the death rate could be as high as 30% of all new mothers. He found that the mother was less likely to die if she gave birth at night when the students had gone home, and when only the midwives were on duty. Semmelweiss realised that mothers who had their babies at home hardly ever got childbed fever. His suspicions were further aroused by the death of a doctor in the hospital with all the symptoms of childbed fever. The doctor had cut himself while dissecting a corpse.

Were the students and doctors who came from the dissection rooms somehow transmitting this disease to the mothers whose birth they helped with? Semmelweiss insisted that the doctors washed their hands in a solution of chlorinated lime. Within a year the death rate in the maternity wards fell to 1.5%.

Tragically Semmelweiss himself died from childbed fever after being accidentally infected by cutting his hand during an operation. He died in 1865, just too soon to see the scientific proof of his suspicions about how diseases were transmitted. In that year Pasteur discovered bacteria that caused disease.

Why did Semmelweiss not know what he was fighting?

Four observations made by Semmelweiss were the clues to solving the mystery of childbed fever. What were those observations?

1.

2.

3.

4.

What was transferred by students from corpses to mothers, which caused childbed fever?

Why did the students who dissected the corpses not die from childbed fever?

Why did many new mothers die when the students and doctors did not?

Why was the part of the hospital staffed by midwives, safer for the new mothers?

The results show that chlorinated lime must be an antibiotic / antiseptic / antigen. Underline the correct answer.

BENDING LIGHT    EF-E1.4     Back to info page
You will need a jam jar or straight-sided glass that should be filled with water to the depth shown on the diagrams. Follow the instructions exactly and record your results accurately.
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EXPERIMENT 1

Draw a thick hollow square on the jar. Fill the jar with water and look at your square through the jar as shown. Draw the new appearance of the square in the space opposite.
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EXPERIMENT 2

Draw the letter L on the jar as shown. Half fill the jar with water and look carefully at the water surface from below, as shown.

Draw the new appearance of the L in the space opposite.
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EXPERIMENT 3

Place a card with an arrow drawn on it 5 cm behind your jar. The arrow should point to the left. Record what happens after you fill the jar with water and look through it.

EXPERIMENT 4
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Shine a bright torch beam through the jar on to a white surface. Cut a hole about the size of a 5p in dark paper or card to allow only a thin beam of light to pass through the water as shown. Draw the colours you see on the white paper in their correct order.

COMPLETE

Experiments____and_____and______show that water can bend rays of light. Experiment__shows that water can reflect rays of light.

BOAT RACE     EF-D3.1     Back to info page
Drawn below is one design for a model paddleboat.
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Using what you know about forces and movement, make a paddleboat based on a matchbox and powered by the elastic band you have been given. You can design any type of boat you want. You can change the matchbox by adding or taking away parts if you wish BUT the finished boat must not be larger than 15 cm x 10 cm.

Marks will be given for

i) how far your boat travels in a straight line

ii) how fast it can travel 10 cm in a straight line

If you wish you can enter separate paddleboats in each competition.


Ask for another elastic band, one for each boat.

BUILDING SITE      EF-E3.1   Back to info page
A building site is full of work and machines. Many of the activities that go on in the site are based on levers. There are at least eight uses of levers in the drawing below. Try to identify each by drawing a small triangle on the pivot.

Take care 

· one machine does not contain a lever 

· some may have more than one lever

· humans are a kind of machine

Work carefully - two marks will be given for how neatly the worksheet is completed.
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CELL MODEL    LT-E2.1    Back to info page
Below are sections through an animal cell and a plant cell. Imagine the plant cell as a box and the animal cell as more rounded, without a rigid fixed cell wall - rather more like a bag filled with jelly. Use these drawings to make three-dimensional models of BOTH cells - in other words, your models should show the length and breadth and depth of the cells.

Your models can be any size and made of any materials you want.

This is a list of materials you might find will help you to make the models :

tray from a matchbox, balloon, polythene bag, rice, peas, marble, wallpaper paste, dough, plasticine, paints, cellophane, tissue paper, Polyfilla, cardboard, glue.

Please do not try to label your models.
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CIRCUITS    EF-D1.5    EF-D1.6    EF-E1.6     Back to info page
The diagram shows a very confused electrical circuit. However, by crossing out 10 wires (which may, or may not, have components on them) you will be left with 6 separate, working circuits. One wire has already been crossed out for you.

Find the circuits which will light:​

1. a single bulb

2. three bulbs in series 

3. three bulbs in parallel

4. two bulbs in parallel which can be switched off together

5. two bulbs in parallel which can be switched off separately

6. a single bulb which can have its brightness varied


Cross out the correct wires AND write the appropriate number in the middle of each circuit.

[image: image8.jpg]



[image: image23.jpg]CSTTT13/;



CLOUDS AND RAIN     ES-F2.3   Back to info page
This sheet will help you to understand how clouds and rain form and why some parts of Britain have a wetter climate than others.

Pour approximately 2cm depth of hot, but not boiling, water into a tall glass or jam jar and wait until you cannot see any steam coming from the water.

Hold a polythene bag loosely over the top of the glass. Place two ice cubes in the middle.

Your apparatus should look like the drawing opposite.

Where do clouds form?__________________
What happens to the clouds at the side of the jar?

Explain why this happens.

Label the drawing CONDENSATION and EVAPORATION in the correct spaces.

This is how real clouds form :- Water evaporates from the sea and then condenses to form clouds. As the clouds rise they become colder so that more water condenses and the water droplets grow bigger. When they grow too large they will fall as rain.

The drawing below is a cross section through Scotland. Usually the wind comes from the west blowing across the Atlantic Ocean. To the east of Scotland is the much smaller North Sea and the land mass of Europe.
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Explain why Skye (webcam) is usually wetter than Aberdeen - weather.

State two reasons to explain why, even if the wind blows from the east, Aberdeen still does not get very much rain.

1.

2.

Explain why Fort William (Nevis webcam)has one of the highest rainfalls in Scotland. 

DENTAL SCIENCE     LT-D2.2   ES-E3.3  LT-E1.1    Back to info page
On your teeth, food and bacteria form a thin, nearly invisible coating which dentists call plaque. Plaque starts to form near the gums and then builds up. Bacteria in the plaque break down sugar in a reaction that produces acid. This acid lasts in the mouth for half an hour or more after eating. The acid can dissolve the teeth and cause decay. Brushing removes plaque and rinsing washes away acid.

Why are sweets bad for your teeth?
Why does brushing your teeth prevent tooth decay?

Why are most toothpastes alkaline?

Why do most holes form at the :-

i) base of your teeth?,

ii) back of your mouth ?

The graph below shows the pH of a pupil's mouth from 7 a.m. until midnight. Breakfast was at 8 o'clock, lunch at 2 o'clock and tea at 5 o'clock.
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Draw sweets on the graph to show when they were eaten.  
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Draw two toothbrushes on the graph to show the times they were used.
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At 3 o'clock the pupil had a cup of tea: Did the tea have sugar in it? Give a reason for your answer.

ECHO SOUNDER    EF-E1.5    Back to info page
A ship's echo sounder (or SONAR) sends sound waves down through water and times how long it takes for an echo to return to the ship. The sound wave bounces off the seabed or anything solid to create an echo.

The time between the sending and return of a sound wave tells how far the sound wave has travelled. The speed of sound in water is 1400 metres per second. Since the speed of sound is known, the depth of the water can be calculated

Look at the diagram below. Each line shows a sound wave AND its reflection. The scale shows the time the sound waves take to REACH each depth.
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Draw in the correct position of the  i) sunken ship,  ii) submarine  iii) shoal of fish

Complete the diagram by drawing in the seabed.

What is the depth of water at Point A?_________
at Point B? _______________

Mark with an X the point where the water is shallowest.

From Point C the seabed slopes evenly down to 1680 metres on the right edge of the Diagram (Line D). Draw in the echo sounder waves that would be reflected from

point C to 1680 metres on Line D.

Explain why we do not know what the bottom looks like below the submarine.

FILTER BED    ES-D3.2    Back to info page
During the time water is kept in a reservoir a lot of solid particles gradually settle to the bottom. However the water is still not clean enough to drink. It must first be filtered and chlorinated. Water is filtered in a filter bed through layers of sand and through layers of gravel of different sizes - see diagram 1. This must be done quite quickly to supply enough water for people's needs.

Make your own filter from a plastic bottle with the bottom cut off, but keep the bottom part. Use layers of sand and gravel to make your filter. Plug the top loosely with cotton wool to stop the sand and gravel falling out. Test your filter and adjust the amount of sand and gravel so that your filter will clean 250m1 of water as quickly as possible.


.

Bring your filter to school where it will be tested to find out

(i) how well it cleans water

(ii) how quickly it works.

Make sure that the layers of sand and gravel stay in place while you are taking the filter to school by pushing the bottom part, which you cut off earlier, into the bottle until the filter is ready to be tested - see diagram 2.
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FOOD STORES   LT-D2.5   Back to info page
Plants lay down a food store in their seeds. This supply is used by the embryo for growth and energy during germination. Sometimes food is stored in the fruit to attract animals that disperse the seeds. We grow many kinds of plants to use these food stores. Identify the plants drawn below. Choose from:

MAIZE, SOYA, PEANUT, BARLEY APPLE, GRAPE, CHILLI 

Which food is obtained from each plant? Choose from :

CIDER, PAPRIKA, BEER, BUTTER, TVP (textured vegetable protein), WINE, CORNFLAKES.
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Complete the table.
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Complete the table to name two more fruits or seeds and the food obtained from each.
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HOT WATER, HOT AIR   EF-D1.1   EF-D2.3    Back to info page
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The diagram below shows the kind of furnace that Romans built to heat their public baths. It was designed to heat the air in three different rooms and the water in the baths in each room.
Each room was heated to a different temperature but only one furnace was used.

What flowed to the rooms through pipes A, B and C?

What flowed to the rooms through the hypocaust?

Underline which room is hottest - FRIGIDARIUM  TEPIDARIUM  CALDARIUM

Complete the diagram to show :-

(i) where it would be best to connect pipe D to tank 3

(ii) where the water supply should be drawn from tank 3 to supply the caldarium

(iii) the direction of air flow at the vent. 

The hypocaust branched into channels built into the structure of the building. Where should the channels run? Underline the correct answer.

UNDER THE FLOORS
AROUND THE WALLS
IN THE CEILING

In another hot, sweating room excess heat could be allowed to escape through a movable disc. Where should this disc be built?

Explain why the best baths were built so that the floors of all the rooms and passages sloped gently downwards towards the furnace.

FIND OUT :
Much of what we know about Roman baths comes from the city of

Pompeii. Why have we learnt to much from this city?

HUNTING GIANTS    LT-D3.2   LT-D3.3  LT-E3.1    Back to info page
The grassy meadow is dotted with heaps of earth shaped like volcanoes, each about 20cm high. If you listen carefully a faint gurgling sound comes from underneath your feet. In the bushes a few Laughing Kingfishers sit hungrily, waiting. You are in Australia, looking for giant earthworms.

These giants were first discovered when men were digging out earth for a railway. Now we know giant earthworms are found in many tropical areas. If we capture one it may have 500 segments and measure up to 180cm. Dead worms have been measured up to 360 cm but these have probably been stretched.

Capturing a whole, live worm will be difficult. The worms are nearly the same diameter as their burrows and they can expand. Each segment - except the first and last - has eight bristles that can stick out from its skin and into the soil. Even if you capture one alive, keeping hold of it is not easy. Experts tie a knot in the tail to stop it slipping through their fingers.

Finding a cocoon will be easier. Part of the worm, called the saddle, secretes a fluid that hardens into a cocoon. One egg is laid in this and the cocoon is left to develop about 10 cm below the surface of the soil. It looks like a small dark sausage about 4cm long. The young worm that hatches will be about 4 cm long.

Is a giant earthworm longer or shorter than you?


Why do you think the volcano shaped heaps of earth are a sign of giant earthworms?

What is the reason is for the gurgling sounds?

What animal probably feeds on giant earthworms?

What is the best estimate for the length of giant earthworms?

Explain why it is not fair to estimate the length of giant earthworms using dead specimens.

Capturing a whole, live worm is not easy. Give two reasons why this is so difficult.

How do earthworms use their bristles to move in their burrows?

In the space opposite make a drawing of a cocoon to show its real size.
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HYDROMETER  EF-F3.1   Back to info page
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Density is the mass in grams of 1 cm3 of a substance so the same :-

(i) volume of different substances will have different masses 

(ii) mass of different substances will have different volumes. 

Think of the size of 1 kg of lead compared with 1 kg of feathers!
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Look at the picture opposite of a demonstration set up by a science teacher and answer the questions by writing in the spaces either "MORE" or "LESS."

1. Cork is ____ dense than oil.

2. Steel is ____ dense than mercury.

3. Water is _____ dense than oil.

4. Candle is _____ dense than steel. 

5. Candle is _____ dense than oil.

Measure density yourself. Make a HYDROMETER as shown in the diagram opposite. You must be sure that it does not leak.

Use it to measure the density of three liquids and complete the table.

The liquids you should test are :-

(i) very salty water (ii) water (iii) milk
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One tanker lorry carries 10,000 kg of milk; another must carry 10,000 kg of cement. Which one will have to be bigger?  Explain why.

KEEPING WATER HOT  EF-E1.1    EF-E1.2    EF-F1.1   Back to info page
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All the class have been given a similar soft drink can. Your task is to adapt it to keep 300 ml of water as hot as possible for 15 minutes. You will have to try to reduce heat losses by conduction, convection and radiation. You can change the can in any way you wish and add to it any other materials you want BUT the finished size of your container must not be bigger than 20 cm high by 15 cm wide by 15 cm broad. Of course the can will still have to be able to hold 300 ml and be waterproof.

Filling them with very hot water and measuring the fall in temperature of the water over 15 minutes will test the efficiency of all the containers.
Draw on the picture of a drink can below the changes you made to your container. Label your completed diagram stating what type of heat loss each change was intended to prevent.

Explain why

(i) people in hot deserts usually keep well wrapped up

(ii) people playing summer sports like tennis or cricket usually wear whites
(iii) gardeners use a kind of small glass tent called a cloche around their plants to grow early crops.

LEAVES AND GASES    LT-E2.3   LT-F2.1  Back to info page
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Dip a dockan, ivy or dandelion leaf into very hot water by holding it by the stalk. Draw accurately on Diagram 1 what happens on the surface of the leaf as soon as it is dipped in water.

Note any difference you see between what happens on the :-


1. top surface of the leaf

2. the bottom surface

Complete the following sentence by writing the correct word in each space. Choose from these words: 

TOP      EXPAND     CONTRACT      BOTTOM

When placed in hot water gases inside_________________
and are

and are forced out through tiny holes found mainly on the

_________ surface of the leaf.
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WHAT TO DO

Tie a polythene bag tightly around a leafy branch of any plant ( but not so tightly that you damage the plant). Leave it for two hours in the liqht.

What can you see after two hours on the inside of the bag?

What gas must normally be lost by the plant through the tiny holes?

What gas will normally enter the plant through the tiny holes?

Complete the following sentence by writing the correct word in each space. Choose from these words :-

CARBON DIOXIDE
LIGHT
  HEAT
      OXYGEN

Most of the holes (stoma) are found on the underside of the leaf so that the plant can take in enough _____________ for photosynthesis but not lose much water by evaporation from the______of the sun.

LIGHTNING   EF-C2.extra   Back to info page
People often associate lightning with thunderclouds but it can happen in other clouds too. Lightning can happen in snowstorms, dust storms and in the gas from volcanoes. A huge electrostatic force is built up by friction so that the top of the cloud (6 km high) becomes positively charged. The bottom of the cloud (5 km high ) is negatively charged. The strength of the charge increases until the charge is greater than the insulating power of the air and a flash occurs. Lightning is the cloud discharging to earth in a huge spark. Thunder is the shock wave caused by the spark suddenly heating the air. Lightning finds the shortest, easiest path to the ground. Tall, lonely objects which are good conductors are most likely to be struck.

One man who was fascinated by electricity was Benjamin Franklin. He proved lightning and electricity were the same thing by flying a kite in a thunderstorm. Electric current passed down the wet string to a metal key and caused a spark. Franklin insulated himself from the string which he held but it was still a very dangerous experiment - a Frenchman was killed soon afterwards trying to do the same thing - so don't try it. Franklin put his experiment to use by inventing lightning conductors to protect buildings.

Golfers are sometimes struck by lightning. Who is most likely to be struck - one sheltering beneath an umbrella or one without an umbrella? Explain your answer.

Why are golfers more likely to be struck by lightning than other sportspeople.

Why is a lightning strike more likely in damp weather?

Explain why, when a plane is struck by lightning, there is usually no damage.

Why did the string oil Franklin's kite have to be wet?

How could Franklin have insulated himself from the string?

Find out and explain what a lightning conductor is made from and how it works.

Try to find a lightning conductor. Is there one on a church? Draw one in the space below.

MAGGOTS AND MEAT   LT-E3.3   Back to info page
Hundreds of years ago people did not understand where young animals came from. Since they often could not see animals mating or laying their eggs they could only decide that young animals had been formed from their environment - from non-living material.

Here is one opinion from 350 years ago :-

"No one can doubt that worms are made from the cheese or wood they live in. Beetles and wasps are made from cow dung. If you do not believe this go to Egypt and look at the swarms of mice formed from the banks of the Nile."

An Italian scientist, Franscesco Redi did not believe these ideas. He showed that maggots were not made from the rotting meat they lived in but were the young of flies. His experiment is drawn below. Fresh meat was put in three flasks.
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Which flask (or flasks) could flies enter?

In which flask would you expect to find maggots after a few days?

COMPLETE:  The maggots hatched from________laid on the meat by flies.

Why do you think flies lay their eggs in rotting meat?

Which flask(s) could air enter?

Which flask(s) could bacteria enter?

The meat in all the flasks rotted. Explain why the meat rotted even in flask B.

MEASURING      Skills exemplification    Back to info page
Archeologists in India discovered a piece of shell, which is drawn below. It is part of a ruler used by Bronze Age people 4600 years ago. The distance between the centre of the two holes is called the Indus Inch. Twenty-five Indus Inches make up a Gaz. The Gaz was still a unit of measurement used in India until recently.

The unit of length used in Britain by the prehistoric people who built stone circles like Stonehenge was the Megalithic Yard. A Gaz and a Megalithic Yard are the same distance! The bowl drawn below was found in a prehistoric burial cairn in Orkney.

X 1/2 means that the bowl has been drawn half size.
X 1
means that the shell has been drawn its true size.

Measure the height and diameter of the bowl in Indus Inches. You can trace or cut out the shell if you want to.
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Write the true diameter and height of the bowl in the spaces below.

HEIGHT _____________                           DIAMETER ______________________

Now try and match the following old units of measurement to the amounts they measured. Choose from :- YARD       ACRE          FOOT        FATHOM       MILE       INCH

Sixteen fingers width is a _________

The amount of land ploughed by a pair of oxen in a day is a _____________

The top joint of the thumb is an man's arm spread is an ________________

1000 paces of a Roman legionnaire is a _________________________

The tip of the nose to the tip of the little finger is a __________________

All these measurements are variable. Now we use the unchanging metric system.

MOBILE      Skills exemplification    Back to info page
Use the pictures below and the three different lengths of cane you have been given to make a three branch mobile that is perfectly balanced.

1. Glue all the pictures to the same type of card then cut them out.

2. Punch out the holes to hang them by.

3. Begin to make your mobile. It could end up looking :-
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4. Tie thread to two pictures and to each end of the shortest cane to make the lowest branch.

5. Find where the branch balances and tie thread to the balance point. Tie the other end of the thread to the next branch.

6. Tie another picture to the other end of the second branch, find where it balances and so on. A drop of glue or nail varnish will help to keep the threads firmly in place.

Your mobile will be judged on how well each cane is balanced (hangs horizontally). Fold the mobile in a book to bring it to school.
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MONSTER FLOWER    LT-D2.5   Back to info page
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Read the following passage then answer the questions. Most of the answers are in the passage or can be worked out from the information given. Some things, however, you may have to find out.

The flower of a plant called Rafflesia arnoldii is the biggest in the world. When fully grown, in the mountain forests of Malaysia, it measures almost 1 metre across and can weigh 11 kilograms. Its five petals are thick and soft and are blotched red, brown and purple in colour. It looks quite like a rotting corpse on the forest floor. In the bright red centre of the flower are either the stamens or the ovary, as different flowers are different sexes. When the flower is fully developed and open it smells horribly of rotting meat. This attracts the flies that pollinate the flower. After pollination the ovary develops into a berry containing sticky seeds that are dispersed by fruit eating rodents.

Although the flower is huge the rest of the plant is small. Rafflesia arnoldii is a parasite that grows on the roots of vine plants in the forest. From the base of the flower thread-like cells grow into and through the vine roots.

Approximately how many times greater than the breadth of this page is the monster flower?

The flies do not get food or nectar from the flower. Explain why they visit the flower.

Which two features of the monster flower help to attract flies.

Which part of the flower should smell most strongly of rotting meat?

What is the fewest number of flowers a fly must visit for successful pollination to happen?

Why are the seeds of Rafflesia arnoldii sticky?

What kind of animals are rodents? Underline the correct answer.

A. deer       B. foxes         C. mice         D. cats

What is the fewest number of flowers a rodent must visit for successful seed dispersal to take place?

How does Rafflesia arnoldii get the food needed to produce such a monster flower?

Rafflesia arnoldii is named after Sir Stamford Raffles. Use reference books to find out the connection between the flower and the man.

MOON AND SHADOW  ES-E1.1   Back to info page
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In the dark, hold a torch level with your chin, just touching it, and pointing straight up. Shade in the areas of shadow on the diagram between your eyes and your chin. Use a mirror to help you.
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In a darkened room arrange a torch or a table lamp to be the sun. You, in the middle, are a person on earth looking at the moon, which rotates round the earth. Use an orange, apple or ball to ~ be the moon (keep your head out of the way or you will cause an eclipse of the moon!).

Which position of the ball is full moon?

Which position is a new moon?

Which position is the last of the old moon?

Which position is a half moon

waxing ( growing larger )?

Which position is a half moon waning (growing smaller)?

In the spaces below :-

A. Draw the appearance of the ball in position 5 as you see it from the centre (from the earth).


B. Draw the appearance of the moon between and (or the next time you can see the moon if it is cloudy weather). In a cloudy week a calendar may help.

A.  






B.

COMPLETE

Shadows are cast because light travels in lines.

OBSERVE AND RECORD     Skills exemplification    Back to info page
Complete the drawings below from which parts have been missed out. Draw the missing parts in as accurately as you can either from observation or by using reference books.
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REFRIGERATOR     EF-E1.1       EF-E1.2    Back to info page
A refrigerator uses a motor that drives a compressor and a fan. It also has a system of pipes that contain a liquid refrigerant. These pipes travel in a circle. The refrigerant changes easily from liquid to gas and back to liquid and so on. Look at the diagram.

The refrigerant starts as a liquid travelling up the pipes on one side of the refrigerator (A on the diagram). When it reaches the coils (B) it expands and evaporates - which requires energy so cooling the surrounding area. Now the gas travels down the other side (C). At the bottom a compressor squeezes it and a fan blows cool air past the pipes (D). The gas condenses to a liquid giving off heat energy and the cycle is repeated.
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Colour in blue the pipes which carry liquid refrigerant. Colour in red the pipes that carry refrigerant as a gas. Shade in yellow the area where the refrigerant will take heat from its surroundings. Shade in green the area where the refrigerant will give heat to its surroundings.

Where would you expect to find coils B - inside or outside the fridge? Explain your answer.

Where would you expect to find coils D - inside or outside the fridge? Explain your answer.

Explain why the pipes at B and D are coiled rather than straight.

If a fridge was installed in a kitchen what would happen to the temperature of that kitchen?

To make the fridge efficient what would you expect to find inside the walls?

ROT OR NOT?    LT-E1.1     Back to info page
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Everything that dies is broken down by bacteria and fungi in the soil or in water. Dead material is their food. This is essential because decomposition (the breaking down of dead material) releases chemicals from the dead organisms back into the soil. Plants will take up these chemicals. Animals, which eat the plants, need these chemicals. Eventually these plants and animals will die and the cycle is repeated.

Find out how bacteria and fungi cause decomposition. Line the inside of a jam jar with paper, cellophane, cloth and polythene. Each material should line one quarter of the jar. Wetting the inside of the jar will help to keep each material

in place. Now fill the jar with crumbled earth, firming down the earth gently as you fill the jar.

Your jar should look like the diagram. If the earth is dry carefully add a little water. Cover the jar and keep it in a warm place. Add a little more water if the earth dries out. All the materials you need to line the jar are stapled to this sheet.

Keep a diary of what happens to each material for four weeks. Do any of the materials develop holes or change colour?


Do you see any signs of bacteria or fungi? Do the materials decompose (rot) at a steady speed? Do all the materials rot?

Record your observations in the diary below.
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SEA BIRD KEY    LT-E1.2     Back to info page
The drawing below shows five common sea birds. Each one is named.
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Use the key below to colour the drawing. All the information you need is in the key. The drawing of a gull below gives the name of each part of a bird. You will need to use these names to understand the key but you do not need to colour the gull.

KEY QUESTIONS

1 Black legs? .............................................................go to 2
   Red legs
............................................................go to 4
2 Feathers all black : Beak yellow? .............It’s a CORMORANT 

   Feathers black and white : Beak not yellow? ......... go to 3
3 Black feathers with white breast, beak black? .....It’s a GUILLEMOT
Black feathers with white wing stripe, beak black with white stripe?.....It’s a RAZORBILL

4 Black feathers with white wing patch, beak black ……………. It’s a BLACK GUILLEMOT
 Black feathers with white breast & cheeks, beak has red, yellow and blue vertical stripes

................ It’s a PUFFIN
SEA SERPENT       Skills exemplification    Back to info page
Here are two descriptions by people who thought they saw a sea serpent. 

Captain McQuhae & 7 crew of HMS Daedaius, Cape of Good Hope, 1848
An enormous serpent, at least 60 ft long, with a very snake-like head held about 4 ft above the surface. No fins. Body did not undulate (wave from side to side) like a snake. Possibly a mane, or a bunch of seaweed washing about its back. Colour dark brown with a yellow white throat. Steady movement as if propelled by unseen fins. Swam very close to the ship for about 20 minutes. Definitely not like a seal.

M. Nicoll & E. Meade-Waldo, zoologists on yacht Valhalla, coast of Brazil, 1905 

Turtle-like head and neck about 7 ft long held about 5ft above water. Neck as thick as a man's body. Large body beneath water and large square black fin about 6 ft long above the water.

THERE REALLY ARE SEA SERPENTS! Some poisonous snakes live in the sea but they are very thin and only about 10 ft long. The oarfish can be 50 ft long but it is well known with a long fin that looks like a red mane around its horse-shaped head and swims with movements like an eel.

Do you think there are other kinds of sea serpents? Could any of the following animals, which have been suggested as explanations for sea serpents explain what McQuhae, Nicoll and Meade-Waldo saw? Answer YES or NO and give a reason in each case.

A large shark

A giant eel

Porpoises swimming in a line

A long necked seal
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There could be another explanation. We know about giant fossil reptiles that lived in the sea during the age of the dinosaurs. Their fossils are quite common from 70 million years ago. No newer fossils have been found so they are thought to be extinct. Perhaps some kinds survived in the oceans.

What do you think? Answer YES or NO and give a reason for your answer.

Are sea serpents survivors from fossil reptiles?

SEED DISPERSAL     LT-E3.2     Back to info page
Seeds are scattered (dispersed) so that they can grow far from the parent plant. In this way they can :- 

i) spread to new areas

ii) grow without competing with the parent for light and water.

Sycamore seeds are spread by wind. How are they adapted to fall slowly?

How does falling slowly help scattering?

Now do an experiment on scattering. Sycamore seeds are blown off the tree so do your experiment when there is a wind. Mark the wind direction with an arrow on the diagram. Stand in the open on a chair or stool. Drop the seed from above your head. How far from the stool (sycamore tree) does the seed land? Measure the distance. In which direction did it fly? Mark the distance, and position, on the diagram below with a cross. The middle dot marks your position when you dropped the seed. Repeat the experiment until 10 crosses are marked on the diagram.
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The diagram is drawn to a scale of 1 metre = 1 cm but if your seed flies further than 5 metres you could change the scale : 1 cm could be 2 or 3 metres if necessary.

Draw 3 conclusions from the results of your experiment.

SENSE OF TOUCH    LT-B2.1    Back to info page
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The figure (HOMONUNCULUS – or “little man”) shows your sensitivity to touch. The most sensitive areas have been drawn largest, the least sensitive have been drawn smallest. Sensitive areas have most touch sensors per mm2.

Use the diagram to answer the following questions. 

Which area has most touch sensors

per mm2- the arm or the thumb?

Where would a small cut hurt most - on your lip or your ear?

Why are you more likely to be wakened by a midge biting your face than your arm?

Why is it not easy to find the exact spot where you need to scratch your back?

Receptors in your skin are sensitive to heat and cold. At what temperature will an object feel neither hot nor cold?

You could deprive a person of sight by keeping him in a dark room. To remove hearing you could soundproof the room. How you could deprive a person of touch?

FIND OUT

Shut your eyes. Feel a 10p and a 2p coin. How can blind people best tell them apart?
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What is Braille?

Draw the Braille letters A and T
R has been completed for you.

SEPARATING DYES   ES-D3.2   Back to info page
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A colour may be made up of a single dye or a mixture of dyes. CHROMATOGRAPHY can be used to find the number of dyes in a particular colour. Hang the larger piece of paper towel so that the bottom edge is just in the water and the spots of dye are above the water level. 

Leave it in a draught free position for one hour (or until the water seeps to the top of the paper). Take the paper out of the water and carefully allow it to dry. The paper has acted as a wick and the dyes have been carried up the towel at different speeds.

Answer the following questions :-
How many dyes make up colour 1 ?

Are spots 2 and 3 made of the same blue dye?  Explain your answer.

Which spot does not move up the paper? Can you suggest why it does not move?

Spot 5 was made by mixing two of the colours together. Write down the numbers of the colours (1;2;3;4 ) which were mixed.

Give two reasons for your last answer

Use the same method to separate the dyes that make up the black ink spot on the smaller strip of paper towel.

Dry it, then sellotape or glue it in the space below.

SMELLING        LT-B2.1      LT-D3.2     Back to info page
Many plants and animals depend very much upon smell in their lives. Suppose they lived in a world without smell. These animals and plants would have developed very differently. Think about why smell is important to them at present. Think about how they might be different in a world without smell so that they could still perform each function.

Complete the table below. The first line has been finished as an example.
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The last line has been left blank. Complete the boxes with your own example of an organism, how it uses smell and how it might be different in a world without smell. 

SOLUBILITY      ES-E3.2     Back to info page
At different temperatures different weights of the same soluble chemical can be dissolved in equal volumes of water before the water becomes saturated. A graph can be drawn of the weight of each chemical that will dissolve at different temperatures. 

Another chemical will give different results and so a different graph. Look at the results for common salt and for potassium nitrate on the graph below and answer the following questions.
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Which chemical is most soluble at 0°C?              Which chemical is most soluble at 50°C?

At what temperature are the two chemicals equally soluble? What weight of common salt can be dissolved at 40°C?What weight of potassium nitrate can be dissolved at 40°C?

At what temperature would 50 g of potassium nitrate dissolve in 100mf of water to form a saturated solution?

What would happen if a saturated solution of potassium nitrate at 30°C was cooled to 10°C?

Now plot a solubility curve for potassium chlorate on the above graph. The weight of potassium chlorate which will dissolve at each temperature is given in the table below.
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SPY STORY   Skills exemplification    Back to info page
The message below was found hidden in a foreign agent's room. The only other clue was a periodic table of the elements.

WHAT TO DO Try to decode the message and write it in the space below.

	ALUMINIUM FLUORINE HYDROGEN ARSENIC PHOSPHORUS ARSENIC

SELENIUM DYSPROSIUM OXYGEN URANIUM RADON URANIUM

CHLORINE EUROPIUM SULPHUR SELENIUM CARBON RHENIUM

TITANIUM NITROGEN BORON SILVER SULPHUR HOLMIUM

TUNGSTEN CARBON GOLD TITANIUM OXYGEN NITROGEN NICKEL

CARBON POTASSIUM  THORIUM
EINSTEINIUM   PHOSPHORUS

YTTRIUM


MESSAGE

WHAT TO DO Now make up a reply in code.
REPLY
TESTING pH     ES-E3.3    Back to info page
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Test the pH of salty water, vinegar, baking soda solution and lemonade with the universal indicator paper below.

Complete the table opposite by filling in the name of the test solution in the box opposite the correct colour and pH.

Use what you have learned in these tests to find out what colour the litmus paper below.

Use a piece of beetroot (or _______) to make your own indicator. Crush the beetroot very thoroughly, add a very small volume of hot water and stir well. Soak the filter paper below in the juice extract. Try to get as deeply stained a piece of paper as possible. Dry the filter paper carefully and sellotape it back in place so that it can be tested in school.

You do not have to return the pieces of Universal indicator paper or Litmus paper.
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TIMING   Skills exemplification     Back to info page
You may need :​
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You can use some or none of these things and anything else you want to use.

WHAT TO DO

1.  Make a clock to time three minutes accurately. Bring the complete clock to school where it will be tested for its accuracy.

2.  Suppose you were asked to change your clock to make it time two minutes, without using another clock or watch to help you. What piece of scientific equipment might you use to help re-set your clock?

Explain carefully how you would use the equipment to make the change.

VOLCANIC ROCKS    ES-D2.2     Back to info page
On Monday, 27th August 1883, the volcano called Krakatoa erupted. Material from the eruption (magma) went in four different directions.

1. Some of the magma was thrown high in the air and landed a long way off.

2. Some of the magma flowed slowly away down a gentle slope. It cooled slowly.

3. On the other side of the volcano the magma flowed quickly into the sea and cooled rapidly.

4. The rest formed a thick ash cloud which drifted with the wind and settled several kilometres away.

The four rock types formed from the magma are drawn below. They are all magnified to the same scale. Which was which? Identify each by letter (A, B, C or D) and give a reason far your answer in each case.
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Use reference books to name any two of  the rock types shown. Complete the table opposite with the letter of the rock type and its name.
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WATERFALL    ES-D2.2     Back to info page
The diagram shows a section through a waterfall and the rock strata over which it falls. Look at the diagram carefully and use it to answer the following questions.
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Over the thousands of years the waterfall will change its position.  Niagara Falls in Canada/USA has done this.
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In which direction will this waterfall move: North or South?

This waterfall changes position quite quickly. What type of rock must it flow over? Tick the correct type.

IGNEOUS 
   SEDIMENTARY ____METAMORPHIC _____
Arrange the four different kinds of rock strata (P, Q, R and S) into an order of hardness.

Hardest_____Hard_____Soft______Softest_________
Explain how you decided which rock was hardest.

A is a "plunge pool". Give two reasons why it is deeper than the rest of the river.

1.

2.

Boulders are often found at the bottom of plunge pools. State two places they may have come from.

1.

2.

Explain why the river is also deeper at B.
ZOO VISIT   LT-C1.3    LT-C1.3    LT-C1.3     Back to info page  
This is part of a letter written by a science pupil to a penfriend.

"Yesterday I went to the zoo. First I saw two vertebrates. Both were covered with scales but only the second had fins. The third animal I saw did not have a backbone but it did have six legs. Then I saw an animal with a backbone and hair. It had four young that suckled milk from the mother. Next I visited the only other invertebrate in the zoo before I went to see some animals with backbones and feathers. Then I went home."

Show the correct order in which the pupil visited the animals by completing the boxes below with each animal's number.
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200 ANALS
Legs present No'legs
i i :
Wings present Nowings  Fing present
| COBRA
Tpless Sixege

LocusT

Four legs

GCTOPUS





