
How to investigate motion
animation or a sketch of a cycle moving between two kilometer stones – GIF

could you say if the cycle was moving with the same velociy between two points or its velocity was varying? (distiguishing questions, observations, intstuctions we seek out from children)

if the speed of a moving object does not change with time we call it to be in uniform motion. 
say if an ant covers 1 cm distance in one second and continues to cover same 1 cm distance in every second we can say it is in uniform motion.

If the speed of a moving object changes with time we call it to be in non-uniform motion. Sometimes the change could be regular and sometimes the change pattern 

Say if another ant covers 1 cm in first second, 2 cm in the next second, 1.5 cm in the third second we can say it is in non-uniform motion. 

As a scientist you know that by saying something does not work in science. You need to get some data to prove your point.

So how do you prove if any motion is either Uniform and Non uniform?
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Before we learn a method to investigate motion. Please answer the following question

Q. If you are running a 100 meter race, could you estimate whether you will run from start to finish at the same speed or whether your speed will vary?

Q. say you are riding a bicycle down a slope without pedaling – Did its speed increase at its rolled downhill? Did the speed keep on increasing?

So to study how motion change we need to either study it at small and equal intervals of time. We can also study it by observing the time taken to cover fix distance intervals
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Investigating motion using time intervals
Image - 
If the moving object covers same distance in every equal time interval, then it is moving at the same constant speed. We can say it has uniform motion.

Image 
If the moving object covers different distance in every equal time interval, it means its speed is changing. We can say it has non uniform motion.
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Tile -Investigating motion using distance segments

gif
Divide any distance into equal and smaller segments. Say you have divided a 100 meter track into 4 equal segments of 25 meter each

Now see how the object moves.
If it takes same amount of time to cover each distance segment, then its motion is uniform

If it takes different time to cover each successive 25 meter segments, then its motion is non-uniform. 

Food for thought
say you have found out that the motion is uniform for 25 meter segments. which means that the object in motion takes the same amount of time to cover each 25 meter segment. 

Can your observation change if you divide the 25 meter segment again into shorter segments say 5 meter each.

Please discuss in your group and put your views down here




Discover your own Motion

Activity 
You need to organize a running race event. The entire class will participate in it.

Materials: measuring tape or a meter scale, at least 4 stop watches, paper and pen

Step 1 – find a space: please find a space which is at least 48 meter or 60-meter long.  Measure it and divide it into equal segments. The 48-meter track would be marked at 12, 24, 36 and 48 meters. Similarly, you can divide a 60-meter track into four equal segments

Step 2 Prepare a following table in your note book
Table given in the 

A team of 6
At least four persons would be needed to keep the time. One for each segment then one person needed to blow the whistle at the start.  Another person is required to maintain the record.

One time keepers will stand at each segments with their stopwatch

With a whistle the person starts the race.  All timekeepers keep their stopwatches to zero. Once the runner passes the first segment the first timekeeper standing their stops his stopwatch. The same process is observed for each segment till the runner crosses the end segment point. 
The record keeper notes down these times to the table.
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Hope all of you have looked at the data

Did you run the way you estimated?

Did you take the same time to run each segment?

Was your run uniform or non-uniform?


Work out your speed

You can use the following equation to work out the average velocity.
Equation.
Please use it to work out your speed for each segment. 

Remember:  Don’t forget to use units with your measurement

Table

Did your speed change in different segments?

In which segment your speed was the highest?  What was the speed?

In which segment your speed was the slowest? And what was the speed?

What was the average speed for the entire run?

What was the nature of your run?

Uniform or non-uniform?

Write four more examples from real life where the motion is non-uniform?
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Non Uniform everywhere

You have to make a relay team of four persons, who would run a 60-meter race. Each would run for a 15-meter segment.

Take any 10 friends from your class. Take their running data. And then make this team.

What will be the basis of your selection?
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Activity 2
How do you roll down a slope?
In Activity one you run in a race. In this Activity you need to describe the motion of bicycle on a slope in terms of distance covered and time elapsed. 
You know now that to predict the nature of motion you need to record the distance covered by an object in shorter and equal time intervals.

for a cycle on a real road, with other people and vehicles on the road it will be difficult to record this data. 

But you still need the data. 

In that case you think of designing an experiment, that recreate the same event in your classroom. Using this you can observe some parameters of the event and make a close guess about the real life event. 

This in general is called a control experiment or a model or a real life situation. 

Control experiment helps scientist study a system in great detail.

So now for our cycle on a slope situation we will design a control experiment. It will help you record data with better accuracy
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Creating a model of 

what do you say of the picture?
Aluminum angle or a wooden plat as your road. The steel ball or marble playing the role of your bicycle. 

Preparing the experiment 

Materials 

Instructions to prepare the model road

You will measure the time it takes to cross each segment. 

Setting up the experiment
Place one side of the angle to a higher point to give it a shape of a slope. Ask your friend to release the ball from a starting point and you keep the time.

If the ball is moving too fast, then it will be difficult to take precise measurements. For this you need to figure out just the precise height for ball to just roll down from the beginning to the end

Errors: the need to take more than one reading


Table 

Questions
What can you say about the speed of the ball rolling down the slope?


Video Player 
Define the need of it
How does it work


How to generate the data 
How to generate the graph
How to save the graph


 


Does the distance covered by the ball changes for equal time interval of time?
Does the speed of the ball changes as it rolls down the slope?
Can you say something about the way it is changing?
[bookmark: _GoBack]Is the motion uniform or non-uniform?
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