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Activity 1:  Experiencing Forces

Forces are what we do to objects to make them move or stop or change direction.

Forces are done to objects by other objects.

Forces can be big or small.  To compare forces we need to measure them, and some units to measure forces in.  The unit used to measure Forces is the “Newton”, named after Isaac Newton.

How big is a force of one newton?  How big are the forces I can exert and can experience?

The six tasks below will give you a feeling for the answers to these questions.

1. Stretch a tough spring (4 spring balances joined together)

What readings did you get on the spring balances?

Add up the readings to get the size of the force you applied to their ends.

The force I applied was: _______________ newton

Now attach a 1 kilogram mass to the balances.

What readings did you get on the spring balances?

Add up the readings to get the size of the force applied by the Earth.

The force the Earth pulled the 1 kilogram mass down was: _________ newton.

This force is called the weight of the lump of iron. This is the force exerted by the Earth on the lump of iron.

How does the size of this force, its weight, compare with its mass?*

____________________________________________________________________

2. Compress a bike pump, then try the gas plunger

How far could you push gas plunger?  _______  cm

Now put a 2 kilogram on the top of the plunger.

How far does the 2 kilogram mass push the gas plunger?  __________ cm

The stronger the force, the more the cylinder of air is compressed.

From task 1 above, look up the weight of the kilogram mass.  Now work out the size of the force you used to push down the gas plunger ________ newton.

3. Place the bathroom scales up against the wall and push as hard as you can.

What is the reading on the scales _________ kg.

Like most bathroom scales, these have the numbers in kilograms, which is used to measure mass.  To find force in newton with which you pushed, you need to multiply the reading on the scales by 10, or 9.8 Newton/kilogram to be more precise. (Check you answers to task 1 above)

With what force did you push against the wall?  __________ newton.

What do you think limits the size of the force you can push?

______________________________________________________________________

4. Pull the door open with the force measurer attached to the handle. 

What force did you need to open the door?  ___________ newton

Now use the force measurer to close the door, but this time push in the middle of the door.

What force did you need to close the door?  ___________ newton

How do the two forces compare?


_______________________________________________________________________

5. Lift a school bag with a spring balance (Note you may need more than one balance, if so how will you connect them?)

How much force did you need to lift the school bag?  _______ newton

6. Try to pull a school bag across the floor with a spring balance attached.

How much force did you need to just get the bag moving?  _________ newton.

Once the bag was moving, how much force was needed? _________newton

There is usually a difference between these two readings, why do you think there is a difference?

______________________________________________________________________

Why do you think you need a certain force to get the bag moving in the first place?

______________________________________________________________________

How could you make this force smaller?, that is make the bag easier to move?

______________________________________________________________________

* People, understandably, often confuse mass and weight.  Mass is the amount of material in an object and is measured in kilograms, grams or tonnes.  Weight is the size of the gravitational force that pulls object down to the ground and into the surface.  It is therefore measured in newtons.

However, when we ask people their weight they will give an answer in kilograms, and measure their weight on a bathroom scales, that even though it is a force measurer with a compressed spring in it, the scale is expressed in kilograms.

Mass is a property of you, while weight is the force another object exerts on you.  On the Moon, you will have the same mass, but your weight will be less because the Moon has a smaller gravitational pull on you compared to the Earth’s pull on you.

The gravitational pull on the Moon’s surface is about 1/6 of the pull on the Earth’s surface.  To find your weight on the moon, you would multiple your mass in kilograms by (1/6) x 9.8 .  For example a 70 kilogram person will weigh 686 newton on Earth, but on the Moon, their weight will be 70 x 9.8 / 6 = 114 N and the spring balance or the bathroom scales will not move as far.

What would your weight be on the Moon? ____________________

Activity 2: Types of Forces

· Inflate a balloon,

· Tie a piece of light string to the knot of the balloon,

· Attach a small paper clip to the end of the string,

· Rub the balloon with a cloth to charge it up, clothing can be used,

· Place the balloon against a surface where it will stay put, e.g. another student, the ceiling, a window, a wall.

· Now bring up a magnet to the paper clip to draw the clip to the side.

There are many types of forces acting in this arrangement.

Your task:

To put on the diagram as many of these forces as you can think of.

But first, how do we put a force on a diagram?

Use an arrow

Where you put the tail of the arrow tells you where the force acts,

The arrow’s direction tells us which way the force is acting,




The length of the arrow tells us how big the force is.

Label the arrow
Every force is one object acting on another, so we can write the weight of the paper clip as Force by Earth on Paper Clip or Fby Earth on Clip.
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F By Earth On Clip
All the forces in this diagram can be grouped by the type of force.

Put into the space below any examples you have of the following:

	Types of Force
	Examples

	Electrostatic
	

	Magnetic
	

	Gravitational
	

	Contact
	

	Tension
	


Activity 3: Newton’s Ping-Pong Laws


Equipment:   
Table


Ping-pong ball

Straw

View:

Seagull’s eye view

Part one 

Roll the ping-pong ball across the top of the table




1)  Puff gently 



2)  Draw the path

     


     once thru straw 



      taken by the ball

Part two 

Roll the ball again across the top of the table






1)   Puff gently

2)   Keep puffing




      as you move the




      straw to follow




      the ball.

3)   Draw the path taken by the ball

Part three 

Answer these questions

In Part One

1. What made the ping-pong ball move initially?

_____________________________________________________________________

2. Describe the path taken by the p-p ball before the puff of air hit it.

_____________________________________________________________________

3. Which of Newton’s laws of motion refer to the motion of the p-p ball?

_____________________________________________________________________

4. Describe the path taken by the p-p ball after the single gentle puff 

_____________________________________________________________________

5. What has changed – the p-p ball’s mass/ weight/ speed/ direction/ velocity?

_____________________________________________________________________

6. How does your knowledge of Newton’s laws relate to what you have observed?

_____________________________________________________________________

7. Draw the forces acting on the p-p ball  (looking along the table) 



At rest


moving when 


moving at

slowing due



pushed 


constant speed
  
to friction


In Part two

1. Describe the path taken by the p-p ball after the puff of air hit it.

_____________________________________________________________________

2. How did this path differ from the path in part one?

_____________________________________________________________________

3. Draw the forces experienced by the p-p ball in part one and part two, showing the differences between parts 1 and 2. Explain


_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

Activity 4: Circular Motion.

Ensure that this activity is done in an area away from others and that you are aware of where others are standing.

Take a rubber stopper and attach it to a string.  Swing it in a circle above your head.

1. 
Draw a diagram of the motion of the rubber stopper.

2. 
What prevents the rubber stopper from flying across the room?




3.
In which direction does this force act?  ___________________________________

4. 
In which direction does the stopper travel if it is let go? Try this by repeating the experiment carefully a few times.

5. Does Newton's First Law of Motion* hold in this case? Explain.
6. 
A car approaches a curve on a road at high speed.  The tyres can no longer grip the road with sufficient force.  Describe (with the aid of diagrams) what will happen to the motion of the car.

7. 
How would banked curves on roads help prevent cars from skidding off bends?

*
Newton’s First law of Motion: An object will stay at rest or moving at a constant speed in a fixed direction unless acted upon by a Force. 

Activity 5
Measuring Motion with a Ticker Timer

Introduction

A ticker-timer is a device that vibrates up and down, stamping a mark on paper 50 times per second.  The timer is connected to alternating current (A.C.), which means that the time between each dot is always constant, (0.02 seconds).   Depending on the motion of a paper tape being dragged through the timer, the dots can be close together or far apart.  The further apart the dots are, the faster the tape is travelling.  This device then allows us to measure and record the motion of an object. Look at the Tape 1 below.

Start


Tape 1



Finish

	.          .         .          .          .          .          .          .          .         


The dots are seen to be equally spaced.  This tells us it is travelling at a constant speed.

Start




Tape 2



Finish

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


On Tape 2 the dots are initially far apart, and the distance between them decreases. The object here must be decelerating or slowing down, that is speed decreasing.

Start


Tape 3



Finish

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


On Tape 3, the dots are initially close together, but the distance between them increases steadily.  The object here must be accelerating or getting faster or speed increasing.

Equipment needed:

Ticker-timer


Paper tape 1.5 m

Scissors

Graph Paper (2)

Ruler



Power Pack

Adhesive tape


Ramp



Cart

Procedure:

1. 
Put the ramp against the seat of a chair.  Place the ramp and chair so that the ramp points towards the wall or bench.

2.
Place the ticker-timer at the top of the ramp.

3. 
Attach 1.5 metres of tape to the back of the cart.

4. 
Feed the other end of the tape through the ticker-timer, making sure it is placed under the carbon paper.

5. 
Connect the ticker-timer to the A.C. connection of the power pack, with the voltage setting on 6 volts.

6. 
Set up the cart at the top of the ramp.

7. 
Practice moving the cart, making sure the tape is free to move.

8. 
Hold up the paper tape so that it does not drag on the floor or chair, turn the switch on and then release the cart.

9. 
Repeat the experiment for each person working in your practical group.

Analysis

1.
Describe the pattern of dots on your tape.


_____________________________________________________________

2. Recall that the time between each dot on the page is 0.02 seconds.

If you had ten dots in total, how much time would this represent?




3. 
Mark the start of your tape with a pencil line through the first dot.

4. 
Count every 10 spaces and pencil a line through the dot across the tape.  The time interval between each tenth dot is 10 x 0.02 second = 0.20 seconds.

5. 
Number each section, then cut the tape along each mark.  Set out a piece of graph paper as follows, attaching each length of paper tape side by side in number order.  


 
Speed




    Speed











Time




Time
6.
Sketch in the space above on the right the curve made by the tops of the lengths of the paper.  This sketch is a graph of speed against time.

7.
Describe the shape of the graph


____________________________________________________________________

Extension Questions:

Finding the acceleration.

The acceleration of the trolley can be determined from the graph.  The steepness of the graph, that is the gradient of the graph, gives the acceleration.

How do we find the gradient:

a. Select two points, A and B, on the graph some distance apart,

b. For these two points, read off their values on the axes as A: (SA, TA) and B: (SB, TB)

c. The gradient can be found from (SB – SA) / (TB – TA)

8. Calculate the acceleration of the trolley as it rolled down the slope.


____________________________________________________________________


____________________________________________________________________

Finding the Distance travelled from the Graph

The distance travelled can be obtained from the graph.  The area under the graph gives the distance travelled.

How do we find the area under the graph

a. Divide the shape of the area under the graph into a triangle and a square,

b. Work out the areas of the triangle and the square

c. Add the two areas together.

9. Calculate the total distance travelled by your trolley using the area under the graph.

10. Another way of determining the distance travelled is to add up all the lengths of all the strips of paper.  Determine the distance by this method.

11. How do your two answers compare?

12. Calculate the average speed of the cart. (Total distance travelled / total time taken). Your answer will be in cm/s.

Activity 6: Using CBL - Trolleys on the move

Using the Calculator Based Ranger to investigate Newton’s Laws

Activity: Changing Speed Part A

You will find out how the speed of a laboratory trolley changes as it rolls down a ramp or is pulled along a bench top.

Materials

You will need a Calculator Based Ranger and a TI 83 or 83+ graphics calculator, a 1.5 - 2 metre board and bricks to make a ramp or slotted weights, pulley, string, stand

 The following instructions are for the TI83.

Method

1. Make a ramp by resting one end of the board on two or three bricks. There needs to be a space at the end of the board for the trolley to roll along the floor a little way.

OR
Connect a string to one end of a trolley. Clamp a pulley at the end of a bench and thread the string through the pulley so that the end hangs down over the edge of the bench. Hang slotted brass weights on this end  of the string. Try 100g for the first run.

2. Connect the CBR to the calculator using the cable, place the CBR on the ramp at the top and open the head with the sonic sensor so that it is approximately perpendicular to the slope.

3. Put a trolley at the top of the ramp so that it is in line with the CBR, about 0.5 m in front of the sonic sensor and facing down the ramp. Use a ruler or piece of wood to hold the trolley still.


Alternative method.


4. Switch the calculator on then press PRGM. Select RANGER, ENTER. ( If the calculator does not have the Ranger program use 2nd, LINK, RECEIVE, ENTER to obtain the program from the CBR)

5. Follow the instructions on the calculator screen then select 3:RANGER and again follow the instructions on the screen to reach the main menu.

6. Choose 1: SETUP/SAMPLE, ENTER

7. Use arrow keys to move arrowhead indicator to REALTIME and press ENTER to choose NO. Set time at 5 s

8. Move arrow to START NOW, ENTER.

9. Check trolley is in line with CBR, Press ENTER and release the trolley. The CBR will beep and show a green light as it collects data.

10. The calculator screen displays a distance time graph for the trolley. Identify the sections that represent the trolley rolling down the ramp and across the floor to a stop.

11. Repeat the sample if your graph is hard to interpret (ENTER, 5, ENTER)

Analysing the data

1. Sketch or print the distance-time graph and show on it where the trolley started and where it stopped. Fully label both axes on the graph.

Question 1: How far did the trolley move?

2. Press ENTER to choose the PLOT MENU then select 2: VEL-TIME, ENTER

The calculator displays a velocity time graph for the trolley. Identify the section where the trolley is rolling down the ramp (or moving along the bench) and sections where the trolley is not moving.

3. Sketch or print the velocity-time graph and show on it the times when the trolley started and when it stopped. 

Question 2: Are these the same times as in the distance time graph?

Question 3: What was the maximum speed of the trolley?

Changing Speed Part B

4. Change the slope of the ramp or the weight on the pulley and repeat the investigation twice using the same time of 5 seconds.

5. Sketch or print the velocity-time graph each time.

6. Compare the slopes (gradients) of the three graphs. 

Question 4: Does the steepness of the ramp (or size of the weights) change the slope of the velocity-time graph? 

7. When you have collected all the data you need choose plot menu 7 ENTER. The screen shows L1=TIME, L2= DIST, L3=VEL, L4=ACCEL

Select STAT, EDIT, ENTER and the lists are displayed.

Activity 7: Ultrasound and Picturing Movement

A falling parachute, a bouncing basketball, a mass on a spring.  What does the movement of these events look like?  The Ultrasound provides the picture.

Introduction

The Ultrasound interface produces pictures that describe the movement. How does it do it?
The device sends out pulses of high frequency sound that reflect of the object back to the device.  The time delay of the return signal is used to determine the location of the object.  With repeated pulses a picture of the movement of the object backwards and forwards to the device is developed.

The software enables three different, but related graphs to be seen:

· Distance – Time graph

· Speed – Time Graph

· Acceleration – Time Graph

It is easier to start with just a Speed- Time graph, then add the other two, each in turn, to see how they relate to the Speed – Time graph.

Try the following:

With Ultrasound face up on the bench:

· Move your hand up and down above the device

With the Ultrasound sideways on the bench

· Push a trolley with a spring bumper towards the wall/barrier.

With the Ultrasound above the floor

· Bounce a basketball

· Release a parachute

After you have captured a good speed-time graph, go back and look at the related graphs

Dist


      Speed


    Accel’n








Time



Time



      Time

The steepness of a graph gives the next graph on the right.

Activity 8: Newton’s 1st Law and Collisions at Speed.

Requirements:

Ramp


Stack of 3 bricks

Trolley


Plasticine Dummy

Barrier


Metre Ruler



Dummy:  Head 3.5 g.

Chest and arms 16 g.

Legs 15.5 g.

Procedure.

a. Set up the experiment as shown in the diagram.

b. Place the dummy on the front of the cart, place the cart at the 20 cm. mark and release the cart.

c. Watch what happens to the dummy.  Measure the distance from the dummy to the front of the barrier where the collision occurred.  Record your results in the table below.

d. Repeat the trial 3 times.

e. Now repeat steps 2-4, releasing the cart at the 40, 60, 80, 100, and 120 cm mark on the ramp. Calculate the average of each result.

	Distance from End
	Distance Dummy Continued to Travel (cm)

	of Ramp (cm)
	Trial 1
	Trial 2
	Trial 3
	Average

	20
	
	
	
	

	40
	
	
	
	

	60
	
	
	
	

	80
	
	
	
	

	100
	
	
	
	

	120
	
	
	
	


Graph the data from the table above. Place the 'Distance along Ramp' along the X-axis and the distance the dummy moved along the Y-axis.

1. Using this graph, predict the distance a dummy would travel if the cart were released from the 140 cm mark.

2.
 How is the distance the dummy travelled related to the cart's speed?
3. 
What does this information suggest about traffic accidents at high speed?
4. Why does the dummy continue to move forward?

__________________________________________________________________

Activity 9:  Crash Dummy Practical


Materials required: Chipboard ramp, brick, scrap A4 paper, sticky tape. Per group: packet of plasticine, trolley, ball-bearing.

Procedure:

1. Each group constructs a crash dummy from a packet of plasticine.  A ball-bearing or large marble is used for a head on top of a slender neck.

2. A trial is conducted on the “death run” with no protection for the dummy. The group predicts first what will happen to the dummy. Afterwards the principle of inertia can be discussed.

3. The group is then given one sheet of A4 and 50cm of sticky tape. Their task is to try to save the dummy’s “life” by constructing a “crumple zone” on their trolley. Use of some of the tape for “seat-belts” is permitted.

4. Another “death run” is conducted. The dummy is deemed to survive if its head stays on. Why the crumple zone makes a difference can be discussed. The attempt can be repeated if time allows.

5. The group can estimate the crash velocity using mgh = ½ mv2 . What assumption is being made here. Convert the velocity to kph to better relate to a street collision.

Activity 10:  Testing your Reflexes with a Metre Ruler

Procedure

a. 
Student A holds the metre ruler as shown in the diagram. Student B holds the thumb and forefinger on either side of the ruler at the zero centimetre mark. Do not touch the ruler. 
b.
Without warning, student A lets go the ruler, allowing it to fall. Student B should then grasp the ruler as fast as possible. 

c. 
Measure how far the metre ruler has dropped using the scale on the ruler. Repeat the experiment 3 times and average the results.

d. 
From the graph below, record the time taken for you to react to the ruler being dropped in the table. This time taken is called your Reaction Time, the time lag between the event occurring and your brain and muscles responding.

e. 
Now, try the experiment again, this time with the student reading a book, talking to another student, with your hand flat on the bench, and recalling some information like the names of the seven dwarfs. Record the time taken in the table below.
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	Trial Conditions
	Distance
	Travelled
	(cm)
	Average
	Time taken

	Looking at ruler
	
	
	
	
	

	Reading a book
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Reaction times are important when driving because they contribute to the distance required to stop a car in an emergency.  The driver needs to react to the emergency, place his or her foot on the brake, then have the car slow and eventually stop. 

Stopping Distance = Reaction Distance + Braking Distance

1. 
Many factors, including those of the car, road and the condition of the driver come into play here. What physical road/car factors may affect the stopping distance?
2. 
What factors would affect the reaction time of the driver?





3.
If you were travelling along in a car at 80 kph (22 m/s), how far would you travel before you put your foot on the brake in an emergency?

(This is calculated by multiplying your best reaction time by the speed in m/s).

4.        On a dry road with good tyres, at 80 kph, it takes 38m to stop.  What would be the total distance travelled before the car stops?
5. 
Now calculate the stopping distance using your slowest reaction time. 



6. 
How much difference is there between your best and worst results?
















7. 
What implications do these results have in an emergency on the road?



Activity 11: Air Table or Air Hockey?

An air table is a means of investigating friction free motion.  Collisions are easier to investigate.

Investigate the following collisions:

a. Pucks of identical masses that rebound without sticking

b. Pucks of identical masses that collide and stick because of Velcro strips

c. Pucks with different masses that rebound without sticking

d. Pucks with different masses that collide and stick

e. Pucks of identical masses with repulsive magnets that collide without touching.

Attach a screw to the pin in the middle of the air table.  Put an end of the spring on it and another on the pin of a heavy puck.  Now push the puck off with speed.  Observe its path.  Can you make it move in a circle?

Misconceptions:

Travelling in deep space

In distant space, away from galaxies, it is possible to consider movement free from any force.  In this an object once started moving, like a rocket, will continue on indefinitely with that speed.

Rocket action

Rockets work by pushing large quantities of exhaust gases out the back at high speed.  The rocket exerts a backward force on the gas and the gas exerts a forward force on the rocket.  This is an example of Newton’s 3rd Law (see below).  Students sometimes think that rockets need something to push against, so they cannot work in space.

Gravity in space

Some students think the gravitational attraction of the Earth only exists on the surface or in the atmosphere, and does not exist in the space between the Earth and the Moon, and between the Earth and the Sun.  This gravitational attraction causes the satellites and the moon to orbit the earth in a circle, and the planets to revolve around the Sun.

Friction

Friction is a force that is occurs one surface is pushed across another.  It a variable force.





As A is pushed across the surface of B, B pushes back with a

Push

    A

force of friction that matches the push.  A has not moved yet.

      F by B on A



 This friction is called STATIC FRICTION.

B
This matching continues until the Push exceeds a limit, when A starts to move across B.  The friction now becomes less and is called SLIDING FRICTION.

Friction is not just a drag, rather it is necessary for movement.  Without friction we could not walk, bikes could not roll, and cars could not move.

As you push back on the floor with your shoe, the friction force of the floor on your shoe pushes your forward.  If the floor was slippery like ice, you could not walk.

Force as by A on B

Forces are things that objects do to other objects.  Every force can be written as a Force by one object on another object.  For example, your weight is the Force exerted by the Earth on you.

Expressing the force this way helps students realise that the acceleration of an object is determined only by the force acting on it, and not the forces the object is exerting on others.

This form also helps explain Newton’s Third Law, which is better written as “If an object A exerts a force on object B, the object B exerts an equal and opposite force on object A”, in other words  “Force by A on B = - Force by B on A”.

Circular motion

One misconception that students have on circular motion is that if something is moving in a circle, then there is both a force outwards as well as an force inwards, that these forces are to balance if something is to move in a circle.

This idea comes about from either the idea that a circle is a perfect shape or the feeling you have as you sit in a car going around a corner.

Rather, moving in a straight line at a constant speed is the state that does not need a cause.  If an object is to move in a circle, then there needs to be a force constantly pulling the object inwards towards the centre.

In the case of the cornering car, the outer side of the car is pushing the passengers inwards to the centre. If the door should accidentally fly open then the passenger would continue on in the direction they were travelling when the door opened, that is along a tangent to the circle.

Force of impact continuing on after impact has finished

When a football is kicked or a golf ball struck, some students say the force of impact continues with the ball for some time until it runs out, then the ball falls to the ground.  In this case the students are confusing energy with force.

Once the club or foot has lost contact with the ball, it cannot affect the ball at all.  The only forces that can affect the ball are its weight and air resistance. In a ball’s flight, its energy is all in the form of kinetic energy, the energy of movement, as it rises it loses kinetic energy which is transferred into gravitational potential energy, which is energy stored in gravity as the ball goes higher.

Teacher’s Notes

Activity 1

Equipment Needs

· A tough spring or 4 spring balances tied together

· Bike pump

· Gas pressure

· Bathroom scales

· Force Measurer (Opat)

· Spring balances (2)

Answer to Questions

1.
The weight of an object, in newtons, is 10 times its mass, in kilograms.

3.
The size of the force is limited by the friction force between your shoes and the floor.

6. You need a certain force to get the bag moving in the first place to overcome the static friction.

You could make this force smaller, by using wheels on the bag, or by putting powder under the bag.

Activity 2

Equipment Needs

· Balloons

· String

· Paper clips

· Magnets (2)

Answer to Questions

Electrostatic
Force by Wall on Balloon, and Force by Balloon on Wall

Magnetic
Force by Magnet on Clip, and Force by Clip on Magnet

Gravitational
Force by Earth on Balloon, Force by Earth on Clip, Force by Earth on Magnet

Contact
Force by Hand on Magnet, and Force by Magnet on Hand

Tension
Force by Balloon on String, and Force by Clip on String

Activity 3

Equipment Needs

· Table tennis balls (5)

· Straws (100)

Answer to Questions

Part one:  
Ball changes direction

Part two: 
Ball curves away

Part three

In Part One

1. The initial push on the ball

2. Straight line

3. First Law of Motion

4. Change is direction to another straight line

5. direction and velocity

6. The Force by Air on Ball changes the direction of ball, but not the speed.

7. Vertical forces:  Force by Earth on Ball (down), Force by Bench on ball (Up)

Horizontal force:  slowing down:  friction force: force by Table on Ball

In Part Two:

1. Curved path

2. Constantly changing direction

3. One: 


Two:


Activity 4

Equipment Needs

· Rubber stopper with string

Answer to Questions

2. The tension in the string

3. Inwards towards the centre

4. Off at a tangent

5. Yes, at that point the stopper is travelling in a direction along the tangent.

6. The car moves out into an arc of a larger radius, if not continues on in a straight line.

7. The banked curve means that the road provides the inwards force to make the car turn.  The friction force by the road on the tyres is not needed on a banked curve.

Activity 5

Equipment Needs

· Ticker timers (3)

· Ticker tape

· Power supplies (3)

· Ramps (3)

· Graph paper (100 sheets)

· Sticky tape

· Scissors (4)

· Carts (3)

· Rulers (3)

Answer to Questions

Activity 6

Equipment Needs

· Ultrasound with laptop

· Parachute with stand and fishing line

· Mass on a spring with stand and protector

· Basketball

· Trolley with a spring

Answer to Questions

Activity 7

Equipment Needs

· Ramps

· Bricks

· Trolleys

· Plasticine

· Rulers

Answer to Questions

1. The further up the ramp, the further away the dummy stops.  The graph is not however linear, or evenly curved up, the graph actually curves over like a square root graph.

2. See above.

3. Speed kills

4. The dummy was moving before the collision and continues to move.  Newton’s 1st Law.

Activity 8

Equipment Needs

· Ramp

· Brick

· Plasticine

· Trolley

· Ball bearing

Answer to Questions

Activity 9

Equipment Needs

· Metre Ruler

Answer to Questions

1. Condition of brakes, smoothness of tyres, road: gravel or hard, wet or dry

2. Tiredness, distractions, alcohol

3. Depends on your measurements

4. Add 38 metres to your answer to Q’n 3

Activity 10

Equipment Needs

· Air table

Answer to Questions

Board





Trolley





a





Bricks





CBR





Calculator





Trolley





Bench





CBR





Calculator





pulley
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