	Planning Sheet for Single Science Lessons
	Lesson One:  Force (introduction)
	Cluster: In Motion   S.L.O: S2-3-06
Grade: 10 (Senior 2)


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Equipment Required

	A. Scientific Inquiry

Initiating, Researching & Planning
- predicting outcomes.

Implementing; Observing, Measuring &

Recording

- measure accurately.

- record data.

- observe experiment trials.

Analyzing & Interpreting

- analyse data to draw conclusion.

- does it follow the original hypothesis?

Concluding & Applying

- what is the trend/pattern that we are seeing in the experiment?

B. STSE Issues/ Design Process/ Decision Making
- 



C. Essential Science Knowledge    Summary

- physical science: understand how motion and forces transfer and transformations play a role in a wide rang of natural and constructed contexts.

Will you assess? If so, what? Assess student understanding of what we had looked at today.

How will you assess it? By circulating asking probing questions and looking at their worksheets.
	Begin class by describing the experiment, along with all the materials needed, groupings, set up and safety of the class. (5 minutes)

Have them share their ideas with their table partners. (10 minutes)

Have members of the groups pick up one piece of equipment each and then commence the experiment. (3 minutes)

Bring together as a class the findings of the experiment. (10 minutes)
	Looking at the explanation of the experiment, have students on their own hypothesize and explain why they believe that outcome will occur. Use pictures to help show what you think will happen (you can use arrows to show forces applied).


Come to an agreement as partners (you may agree to disagree) as to what the outcome will be.

Share each group member’s hypothesis with each other. Carry out the experiment, record the necessary data, understand what is taking place and why (discuss in your group). (20 minutes)

Return equipment to proper place. (3 minutes)

Demonstrate their understanding of what has taken place.

Get students to answer the follow up questions on the worksheet. (10 minutes)


	1kg masses (3 per group)

spring cart (1 per group)

meter stick (1 per group)

Questions to consider in your planning / delivery

1. How long will each phase last?

2. How am I going to organize working groups? Have groups of three- students will pick a number when entering the class.

3. How will I organise and distribute equipment? Materials will be set up in groups, each member is responsible to get an put back one piece of equipment.

4. What specific skill and knowledge development am I emphasizing? Detecting patterns of observations.

5. Is there evidence of clear instructions and purposeful questions? Circulate to ensure that instructions are clear and followed.
6. What must I look for in monitoring student learning? Data chart filled and question being answered in their on words.
7. How can I diversify instruction? You can do experiment as a class to simplify, or you can see if students can develop their own experiment to demonstrate what the goal of the lesson is.



Mass and Acceleration Experiment

	Perform 3 attempts for each trail.
	Distance Cart Moved (no Mass)
	Distance Cart Moved w/ 1 Mass
	Distance Cart Moved w/ 2 Mass
	Distance Cart Moved w/ 3 Mass

	Trial #1 (spring ¼ pushed in)

Trial #2 (spring ½ pushed in)

Trial #3 (spring ¾ pushed in)

Trial #4 (spring totally pushed in)


	
	
	
	


What causes the initial acceleration of the cart?

What happens to the distance the cart can travel when we add 1 mass to it (2 and 3 masses to it) with the spring pushed in at different depths?

What conclusion can we make from this experiment?

Draw diagrams on the back using different sized arrows ( big arrows for bigger forces) to show the different forces acting on a cart for each trial before and once in motion.

	Planning Sheet for Single Science Lessons
	Lesson Two: Forces (Introduction Continued)
	Cluster: In Motion   S.L.O: S2-3-06
Grade: 10 (Senior 2)


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Equipment Required

	B. Scientific Inquiry

Initiating, Researching & Planning
- critical thinking

- mathematical calculations

Implementing; Observing, Measuring &

Recording

- looking back at data to make connections

Analyzing & Interpreting

- reevaluate the original experiment

- analyze calaulations

Concluding & Applying

- verify that calculations support previous conclusions

D. STSE Issues/ Design Process/ Decision Making




E. Essential Science Knowledge    Summary

- physical science: understand how motion and forces transfer and transformations play a role in a wide rang of natural and constructed contexts.
Will you assess? If so, what?

-informal assessment

How will you assess it?

- circulating and checking for student understanding 
	Question students on what their definition of a force would be?

Give them the formal definition and then break it down to words they can understand. Explain that it is a vector. Ask if they remember what that means?

Ask if they know what units force is measured in? Get them to work from the formula for force F=ma (m being mass and a being acceleration). Do they come up with kgm/s2? What does this convert to?

Question students to name some forces?

Name the two types and explain the differences. Now get them to give you examples of each type.

Looking back at our experiment if the mass of the cart alone is 1 kg and the force of the spring totally pushed in is 8 N (2 N for only ¼ pushed in, 4 N for ½ pushed in) lets solve how fast the carts with their masses accelerated. You may need to do a practice question with them to remind them how to manipulate the equation.

Lets look at the diagrams that we drew on the bottom of the page. Now that we know the forces acting on the cart horizontally and we can figure out the forces actin vertically, do your diagrams make sense?


	Students develop a definition of force.

Answer: it has magnitude and direction.


Answer: Newtons (N)

Students will attempt to name different types of forces

Students solve by manipulating the equation F= ma.

Look at diagrams do they make sense and does the diagram correspond with all the forces acting on it.


	Questions to consider in your planning / delivery

8. How long will each phase last? Go with the flow of the students’ comprehension of material.

9. How am I going to organize working groups?

10. How will I organise and distribute equipment?

11. What specific skill and knowledge development am I emphasizing? Relationship between force, mass and acceleration.

12. Is there evidence of clear instructions and purposeful questions? Yes, in my lesson plan.
13. What must I look for in monitoring student learning? Check if they understand that more than one force can be acting on an object at one time and check to see if they can manipulate the equation to solve problems.
14. How can I diversify instruction? This is breaking it down to pretty simplistic terms if it appears to be to easy I can go faster and also change my future lessons.



Notes:

Force: a push or pull upon an object resulting from the object’s interaction with another object.


Force is a vector quantity thus it has both magnitude (size) and direction


Force is a quantity which is measured using a standard metric unit known as the Newton. One Newton is the amount of force required to give a 1kg mass an acceleration of 1m/s2. A Newton is abbreviated by an “N.”



1 Newton = 1kg (1m/s2)



Force (N) = mass (kg) x acceleration (m/s2)



Force (N) = acceleration (m/s2)



mass (kg)



          Force (N) 
= mass (kg)



acceleration (m/s2)

Two categories of forces:


a) Contact Forces – involving actual contact between two objects.

e.g. Normal forces, Frictional forces, Tensional forces, Spring forces, Air Resistance forces, etc.

b) Action at a Distance Forces – forces that affect an object without it.

e.g. Gravitational forces, Electrical forces, Magnetic forces.

	Planning Sheet for Single Science Lessons
	Lesson Three: Net Forces
	Cluster:  In Motion   S.L.O: S2-3-06
Grade: 10 (Senior 2)


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Equipment Required

	C. Scientific Inquiry

Initiating, Researching & Planning

- critical thinking skills

Implementing; Observing, Measuring &

Recording

- noting how net forces are summed up

Analyzing & Interpreting

- utilizing formulas

Concluding & Applying

- understanding concepts and using them in the class

F. STSE Issues/ Design Process/ Decision Making




G. Essential Science Knowledge    Summary

- physical science: understand how motion and forces transfer and transformations play a role in a wide rang of natural and constructed contexts.

Will you assess? If so, what? Yes

How will you assess it? I will be taking in the worksheets with space for the notes where they were supposed to be doing think pair share.

 
	Have a book sitting on a table when the students enter the class. Get them to draw a picture of it with arrows representing the many forces acting on it. Get them also to describe the motion of the book and how it relates to the forces acting on it.

Give a couple examples on the board of objects with multiple forces acting on them with the forces given in a numerical value. Find the net forces as a class. Have examples that have zero as the net force and answers that have a net force. Get students to guess what that means.

Give students the mass of the object and get them to find out how fast that object will be accelerating.

Give out worksheet.

Have students do a gallery walk of the four discrepant events set up around the class.

Each group will have 6-10 minutes at each station. They need to identify before hand what will happen, try to perform the experiment, then describe and draw what had happened.

If time discuss as a class what has taken place at each station. Have a student volunteer to draw their explanation on the board and see if other students agree or wish to add something to it.
	Perform task ask of them. Then share what they have drawn with their table partner.


Perform task. Find out what a net force will imply.

Perform task and worksheet.

Complete tasks. Communicate with peers.

Come together as a class and share findings.
	1 plastic cup

3 6x6 pieces of cardboard

1 glass juice bottle

1 2 liter plastic pop bottle

10 pennies

Questions to consider in your planning / delivery

15. How long will each phase last?

- Net Forces: ~ 30 minutes

- Discrepant events ~30 minutes

16. How am I going to organize working groups? Students can pick as long as they are working.

17. How will I organise and distribute equipment? N/A

18. What specific skill and knowledge development am I emphasizing? Solving Net Forces.

19. Is there evidence of clear instructions and purposeful questions? Yes, I the lesson plan.
20. What must I look for in monitoring student learning? Their critical thinking skills when solving questions I pose.
Their work sheets.        
21. How can I diversify instruction? With different ways to get material to students, notes, experiments, self guided tasks, teacher lead activities, etc.



NET FORCES:

1. Free-body diagrams for four situations are shown below. For each situation, determine the net force acting upon the object. Depress the mouse on the pop-up menus to view the answers.
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2. Free-body diagrams for four situations are shown below. In each case, the net force is known. However, the magnitudes of some of the individual forces are not known. Analyze each situation individually to determine the magnitude of the unknown forces. Then depress the mouse on the pop-up menu to view the answers.
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SPACE SCIENCE : DIRECTION OF FORCE
INERTLA

14.4. GET THE CHALK IN THE BOTTLE

Materials: 1. A flexible plastic hoop (cut from a polyethylene container) .
2., A bottle with a narrow neck.

3. A small piece of chalk.
piece of chalk

plastie hoop

~ Procedure:

1. Cut a narrow (1 cm wide) hoop from a flexible polyethylene container.

2, Place it on the mouth of the bottle and center a small piece of chalk
vertically over the opening of the bottle.

3. Flick the hoop with your finger from under the chalk by hitting the
hoop on the inside (but holding the finger on the outside of the hoop
before the flicking itself).

4, Let students observe carefully where you hit the hoop without telling
them what you are doing.

5. Let students try to get the chalk in the bottle (those that know
where to hit the hoop will be able to do it, others will not).

Questions:
1. Did you observe where the hoop was hit with the finger?

2. Why does the chalk fly off if the hoop is hit on the outside?
3. What force acts on the chalk when the hoop is hit on the outside?
4., What will the hoop do if hit on the outside or on the in¥tde?

Explanation:
The demonstration can be used tfome up

to focus students' attention on
careful and accurate observation ' .
skills. Without telling them where <— hit on
the hoop is hit, they should be ) outside
able to find out for themselves. I '
When the hoop is hit on the
inside, it flattens and slips out {force down
under the chalk. When it is hit
on the outside, the force is up-
wards, and the chalk gets pushed
up. (see sketches on the right).

hit on
- inside
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SPACE SCIENCE INERTIA

14.1. PUT THE COIN IN THE CUP

Materials: 1. A paper card and a coin. ‘ .
2, A cup or drinking glass.

flick the card

coin

card

Procedure:
1. Cover the cup with the paper card and put the coin on top of the card.
2. Now ask the students: "How can I get the coin in the cup without
1ifting the card?"
3. After hearing all the different suggestions, flick the card with your
forefinger in a horizontal direction.

Questions:

1. Why does the coin drop in the cup when the card is flicked away?

2. What held the coin back when the card was moved?

3. What happens to the coin if the card is pulled slowly? 4
t. tould we pull the card away rather than puching it away?

5. Where do we see this event applied in daily life? .- ==

Explanation: .
This event is based on the common characteristic that all objects have

and that is inertia. The coin lies inert on the card and by pushing

the card suddenly away, the coin slides over the card and drops in the
cup. The more sudden the movement of the card, the easier the coin will
stay at rest. If the card is pulled slowly away, the coin will move with
it. When pulling at the card instead of flicking it, the pulling has to
be carried out with a sudden motion as well. ‘

We find this event in our daily life when we stand in a city or school
bus, which suddenly starts to move. The bus moves forward with an abrupt
motion and the standing person falls backward, because he/she had the
inertia, which is also called the tendency to stay at rest. The larger
the mass of an object, the greater its inertia. The inertia of an object
is directly proportional to its mass.:
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FORCES GRAVITY

NEWTON'S SECOND LAW

13.3. THE FALLING PERNIES

Materials: 1. Two pennies (or other coinms).

2. A paper card (3x5" / 7x12 cm).

flick card in this
1st fold in card \\<:?//’/;:::;: direction
2nd fold in card >

Procedure:

1. Fold the paper card in half, then fold each side one third from the
end outward.

2. Place the pennies on each side of the center ridge of the card and
hold one end on the table edge (see Sketch).

3. Now flick the ridge of the card to the side with the middle finger of
your right hand. This will fling one penny about 5 m away and at the
exact same moment the other penny will drop straight to the floor.

4. Ask the students: "Which of the two falling pennies will hit the floor
first?" (Anticipated answer: '"the straight falling ome') Flick the
card and listen to the click of the pennies hitting the floor.

Questions:

1. Did you hear one or two loud clicks of the falling pennies?

2. What would it mean if you heard only one click? 7

3. Does the direction of a falling object have anv influence on the
speed or rate of fall? T -

4. What was disregarded in this demonstration?

5. What can we conclude from this demonstration about the rate of fall
of objects with different initial directions? :

Explanation:

As both pennies were released at the same moment, the force of gravity
started to work on the pennies at the same time. The downward component
of the forces working on each of the pennies is therefore the same, and
thus also the acceleration they obtain, resulting in reaching the floor
in exactly the same time. This is why only one loud click (first click)
is heard of the two pennies falling, regardless of the initial horizontal
force imparted on one of them. When one of the pennies is replaced with
a marble, the same one click will result, implying that all objects fall
with the same rate (in a vacuum). In our case the air resistance was
disregarded, because of the relatively short distance of fall.
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SPACE SCIENCE

INERTIA
14.3. THE IMMOVABLE PENNY
Materials: 1. A penny, paper card, and thin paper.
2. A short glass tube, clamp and stand.
3. A sharp long kitchen knife or hacksaw blade.
flick card off
hit knife
penmy — ‘—_here
e thin paper
glass
tube
Sketch 4 elamp Sketch B

Procedure:

1. Cut a 3 x 5" card in half, place the penny in the center on top of the
card, and balance the card and penny on your left index finger tip
(see Sketch A).

2. Flick the card off your finger with your right middle finger (do this
horizontally in the plane of the card): penny stays on finger tip!

3. Clamp the glass tube vertically, place a short thin strip of thin
writing paper on the top end of the glass tube, weighted by the penny
(see Sketch B).

4. Hit the protruding end of the paper with the sharp edge of the kitchen
knife or saw blade: penny stays on glass tube!

Questions:

1. What made the penny stay on the finger =- on the glass tube? Ve
2. Will the slow removal of the card or the paper have—the~same effect?
3. What other objects can we use instead of the penny?

4. What implications do you see when doing this on the moon?

Explanation: .

. The removal of the card or paper has to be done with a quick action
otherwise the friction factor will play a role. A slower movement of
the card or paper will bring the coin with it. Also the flicking of the
card has to be carried out, such that the card will slide off horizon-
tally without tipping the coin. . o .

In hitting the protruding paper with the sharp edge of the knife, the
paper is folded up exactly where the knife hits it, and the sharp edge
grabs on to the paper and pulls it away. -

Other objects that can be used instead of the penny are: other coins,
washers, etc. On the moon this event can be done much easier, as the mass
‘stays the same but the weight is less, and thus the friction is less.





	Planning Sheet for Single Science Lessons
	Lesson Four: Mass vs. Weight (Fgravity)
	Cluster:In Motion   S.L.O:S2-3-06
Grade: 10 (Senior 2)


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Equipment Required

	D. Scientific Inquiry

Initiating, Researching & Planning

- critical thinking skills

Implementing; Observing, Measuring &

Recording

- noting how net forces are summed up

Analyzing & Interpreting

- utilizing formulas

Concluding & Applying

- understanding concepts and using them in the class

H. STSE Issues/ Design Process/ Decision Making




I. Essential Science Knowledge    Summary

- physical science: understand how motion and forces transfer and transformations play a role in a wide rang of natural and constructed contexts.

Will you assess? If so, what? Yes

How will you assess it? I will be taking in the worksheets with space for the notes where they were supposed to be doing think pair share.

 
	Have students do a gallery walk of the three discrepant events set up around the class.

Each group will have 6-10 minutes at each station. They need to identify before hand what will happen, perform the experiment, then describe and draw what had happened.

Take some time to discuss as a class what has taken place at each station. Have a student volunteer to draw their explanation on the board and see if other students agree or wish to add something to it.

Pose the question what is the difference between mass and weight? Have the students individually write down their answer and then share them with their table partner.

Give definitions in their words.

*An easy way to remember is that you become weightless in outer space, you still have the same mass, because there is NO gravity.

Question what factors affect one’s weight then?

Share factors as a class and make sure that the two you wanted them to come up with are there.

Give out worksheet.


	Complete tasks. Communicate with peers.


Come together as a class and share findings.

Perform task. Define the terms and share with your partner.

Try to answer the question. Come up with as many possibilities as you can, and have reasons for them. You can work with your table partner.

Complete worksheet.


	1 book

1 piece of paper

1 paper ramp (see picture)

1 Cone object (see picture)

2 Styrofoam cups

2 large buckets

Questions to consider in your planning / delivery

22. How long will each phase last?

- Discrepant events ~35 minutes 

- Mass vs. weight: discussion ~25 minutes

23. How am I going to organize working groups? Students can pick as long as they are working.

24. How will I organise and distribute equipment? N/A

25. What specific skill and knowledge development am I emphasizing? Determining why weight is a force and mass is not. How it acts on objects even though we cannot see it.

26. Is there evidence of clear instructions and purposeful questions? Yes, I the lesson plan.
27. What must I look for in monitoring student learning? Their critical thinking skills when solving questions I pose.
Their work sheets.        
28. How can I diversify instruction? With different ways to get material to students, notes, experiments, self guided tasks, teacher lead activities, etc.
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FORCES GRAVITY

13.2. WILL PAPER FALL LIKE A STONE?

Materials: 1. A hard cover book.
2. A sheet of paper (the size of the book).

sheet of paper

Procedure:
1. Drop a sheet of paper to the floor from arm's height (it will slowly

fall, moving from side to side).
2. Drop a book separately (or beside the paper) to the floor from the

same height (it will drop like a stone).
3. Now place the paper sheet on the book. Ask the students: "With the

same gravity working on the paper and the book, will the sheet of

paper fall at the same rate as the book?" (Anticipated answer: 'No').
4. Drop the book with the paper sheet on top of it (make sure that the

paper's size is equal to or smaller than the book) . 1

Questions: :
1. Together why did the sheet of paper drop just as fast as the book?

2. Separately why did the sheet of paper drop slower than the book? _ ‘
3. What would happen if the book were smaller than the sheet of paper and ;

the two were dropped together?
4. What would happen if the sheet of paper were dropped in a vacuum tube?

Explanation: :
Dropping the sheet of paper to the floor by itself will make it move

from side to side and descend slowly, because of the air resistance. The

book is heavy enough to overcome the air friction and it drops in that :
short distance as if there were no resistance. Together, our intuition says ?

that the paper should stay behind the book in falling to the floor, but
they fall at the same rate, because under the paper there is no air and |
thus no resistance. It is as if the paper fell in a vacuum.
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FORCES GRAVITY

13.1. ROLLING UPHILL?

Materials: 1. Strips of cardboard (about 3 cm wide).
2. Paper cards and cellotape.

higher end

‘\\\s——tape cones

worather

Sketech A ' Sketch B

Procedure:

1. Make a cardboard ramp in the shape of a narrow V, and tape a wider

cardboard strip to the open end of the V, so that this end will be
about 2 cm higher (see Sketch B).

2. Construct two identical cones from the paper cards and tape them

together (see Sketch A). Make sure that the surface of the double cone
is smooth (especially where it is taped).

3. Place the double cone on the lower end of the V-shaped ramp and give
it a“starting push toward the higher end.

Questions:
1. How can an object roll uphill?

2. Does the double come actually end up higher above the table?

3. Would a cylinder roll up the V-shaped ramp?

4. What force made the double cone rcll toward the open ead ci the V7
5. What would a sphere do on the V-shaped ramp? o - -

Explanation:
This demonstration invites students to be very observant. It gives

the illusion of the double cone rolling uphill. The fact is that the
double cone actually rolls downhill. It started higher above the table
at the lower end of the V-shaped ramp and ends up lower above the table
at the higher end of the ramp. It can be observed by fixing the eye on
the tip of the double cone or actually measuring the distance between
this point and the table top before and after the rolling.

It is because of the shape of the double cone and that of the ramp,
that the object's center of gravity slightly gets lowered when rolling
from the tip to the open end of the V-shaped ramp. A cylindrical shaped
object would not be able to roll "uphill" on this ramp. A spherical
shaped object, like a ball for instance, would be able to roll towards

the higher end of the ramp, but drops down much sooner between the legs
of the V-shaped ramp.
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THE CUP OF COFFEE DROP
Materials: .
1. A styrofoam cup, a large wide and deep bucket. 2. Coffee or intensely colored water.
cup of coffee

i drop

wide bucket

Procedure:
1. With a pencil point poke a hole near the bottom in the side of the foam cup. Place a finger over

itand fill the cup with coffee or colored water (if colored water is used, make sure it is intensely
colored). :

2. Stand and hold the liquid-filled cup over the bucket, which is placed on the floor in front of you.
Let go of your finger over the hole and show that the liquid squirts out of the cup.

3. Place your finger back over the hole and tell students that you are going to drop the whole cup. Let
them follow the falling cup and observe closely whether any liquid is squirting out of the hole

while the cup is falling. Now drop the cup and simultaneously remove your finger which was
covering the hole.

Questions;

1. What makes the liquid squirt out of the hole in the beginning?

2. Would the strength of the squirt be the same on the surface of the moon, all other variables being
equal?

3. Why did the liquid stop squirting during the fall?

4. What would happen if the finger covering the hole is removed a little sooner than the release of
the cup?

5. If this same liquid-filled cup is held in an orbiting satellite, would any liquid squirt out of the hole?
Would it be possible to hold the liquid in an open cup?

Explanation:

When the liquid-filled cup is held stationary, the liquid is pulled down by the earth’s gravity
causingaliquid pressure at the point of the opening in the side of the cup, resulting in the squirt. When
the cup is falling, the liquid pressure is suddenly eliminated, and no liquid is squirting out.

All variables being equal, when this liquid-filled cup is held on the surface of the moon, the
liquid will only squirt about one sixth of the distance from what it was on the earth, as the gravity pull
is about 1/6th of the earth’s.

In a space satellite, no liquid will come out of the hole at all, just like in the falling cup, all
materials actually are weightless. It would be very difficult to keep liquids in an open container in
a satellite, this is why liquids are always stored in plastic bags.

|\ Invitations to Science Inquiry — Supplement— Page 142 =





Notes:

Mass – amount of matter that makes up an object.

· does not change.

· (kg) kilograms

Weight – A force (N) that gravity pulls on an object.


    - changes.


    - F = mass x acceleration (gravity 9.8m/s2)


    - (N) newtons

An easy way to remember this is that when you are in space, you become weightless because there is NO gravity. But you are still a mass.

Weight of an individual can depend on two factors:

1) how much mass the planet you are on has (gravitational pull).

2) How far you are from the center of that planet (the further the less effect the gravitational pull).
Mass vs. Weight

1. Complete the following table showing the relationship between mass and weight.

	Object
	Mass (kg)
	Weight (N)

	Melon
	1 kg
	

	Apple
	
	0.98 N

	Pat
	25 kg
	

	Fred
	
	980 N


2. Different masses are hung on a spring scale calibrated in Newtons.

a) The force exerted by gravity on 1 kg = 9.8 N.

b) The force exerted by gravity on 5 kg = ______ N. 

c) The force exerted by gravity on _______ kg = 98 N. 

d) The force exerted by gravity on 70 kg = ________ N.
3. Does a person diet to lose mass or to lose weight? Explain.

4. You are sky diving, as you fall closer to the earth are you getting lighter or heavier? Is this your mass or your weight that is changing? Explain.

	Planning Sheet for Single Science Lessons
	Lesson Five: Newton’s Second Law
	Cluster: In motion   S.L.O: S2-3-06
Grade: 10 (Senior 2)


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Equipment Required

	E. Scientific Inquiry

Initiating, Researching & Planning
- critical thining

- problem solving

Implementing; Observing, Measuring &

Recording

- record of the different results from the different accidents.

Analyzing & Interpreting

- looking at the different scenarios and drawing a rule for what was happening.

Concluding & Applying

- using the conclusions to solve other problems that apply to the same laws.
J. STSE Issues/ Design Process/ Decision Making




K. Essential Science Knowledge    Summary

- physical science: understand how motion and forces transfer and transformations play a role in a wide rang of natural and constructed contexts.
Will you assess? If so, what? Completion of the worksheet and the examples and explanations given to me by the students.

How will you assess it?

 
	Look at a couple of car crash scenarios as a class on the white board.

    A direct hit from behind.

    A hit from the rear left corner.

    A hit into the side of the car.

    A car backing into another car.

    A car in a head on collision

What is going to happen after the crash?

Draw me some diagrams showing directions of forces before and after the collision.

What if the two vehicles are not the same size? What if the vehicle getting hit is a Honda civic and it is getting hit by a semi trailer? What if it was reversed?

See if they can come up with Newton’s law from these conclusions that have been made.

Give them Newton’s second law. Get them to write out some examples that we see everyday.

Have five or six students come to the white board and put their best example on the board to show and explain to the class

Complete worksheet to insure understanding of the relations between force, mass and acceleration.

Does this apply in sporting activities? Give me a drawn detailed diagram of five different sports that will demonstrate Newton’s second law..
	Students can draw their conclusions.


Draw their diagrams.

Think and respond by yourself then share with table partner

Take notes. Come up with three examples of where you may see this.

Complete worksheet.
	Questions to consider in your planning / delivery
29. How long will each phase last? Go with the flow of the students’ comprehension of material. 

30. How am I going to organize working groups? N/A

31. How will I organise and distribute equipment? N/A

32. What specific skill and knowledge development am I emphasizing? Scenario creation, problem solving, hypothesizing. 

33. Is there evidence of clear instructions and purposeful questions? Yes throughout the lesson. 
34. What must I look for in monitoring student learning? Their examples and diagrams and explanations.
35. How can I diversify instruction? Through experimentation, video, still frames.



Notes:


Newton’s 2nd Law: an unbalanced force is exerted on an object, the object accelerates in the direction of the force. The greater the mass of the object the greater the force required to move it or stop it from moving.

e.g. playing pool – greater change in motion when the balls hit solid compared to a glancing blow.


Forces DO NOT cause motion; forces cause cceleration.
Newton’s second law worksheet:

	Net Force (N)
	Mass (kg)
	Acceleration (m/s2)

	10
	2
	

	20
	2
	

	20
	4
	

	
	2
	5

	10
	
	10


Comparing the values in rows 1 and 2, you see that doubling the net force results in a doubling of the acceleration (if mass is held constant). Similarly, comparing the values in rows 2 and 4 demonstrates that "halving" the net force results in a "halving" of the acceleration (if mass is held constant). Acceleration is directly proportional to net force.

Observe from rows 2 and 3 that doubling the mass results in a "halving" of the acceleration (if force is held constant). And similarly, rows 4 and 5 show that "halving" the mass results in a doubling of the acceleration (if force is held constant). Acceleration is inversely proportional to mass.

Analysis of the data in the table illustrates that an equation such as Fnet = m*a can used as a guide when thinking about how a variation in one quantity might affect another quantity. Whatever change is made of the net force, the same change will occur in the acceleration. Double, triple or quadruple the net force, and the acceleration will do the same. On the other hand, whatever change is made of the mass, the opposite or inverse change will occur in the acceleration. Double, triple or quadruple the mass, and the acceleration will be one-half, one-third or one-fourth of its original value.

1. What acceleration will result when a 12-N net force is applied to a 3-kg object? A 6-kg object?

2. A net force of 16 N causes a mass to accelerate at the rate of 5 m/s2. Determine the mass.

3. An object is accelerating at 2 m/s2. If the net force is tripled and the mass of the object is doubled, what is the new acceleration?

	Planning Sheet for Single Science Lessons
	Lesson Six: Newton’s Third Law
	Cluster: In Motion   S.L.O: S2-3-07
Grade: 10 (Senior 2)


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Equipment Required

	F. Scientific Inquiry

Initiating, Researching & Planning
- critical thinking

- problem solving

Implementing; Observing, Measuring &

Recording

- observing experiment

- recording observations

Analyzing & Interpreting

- making connections between the different scenarios.
Concluding & Applying

 Able to make the connections to real scenarios.

- quiz
L. STSE Issues/ Design Process/ Decision Making




M. Essential Science Knowledge    Summary

- physical science: understand how motion and forces transfer and transformations play a role in a wide rang of natural and constructed contexts
Will you assess? If so, what? Yes. The worksheet and the quiz.

How will you assess it? 

 
	Perform discrepant event for class: The Match Missile. How does this work? Use a diagram to tell your story.

Get a student to come to the front of the class and push as hard as they can against the wall in a brief instant. (make sure their feet are within a foot of the wall). What happens?

Remember the car crashes, if the two of the same cars going the same speed crash into one another head on what happens?

Also look at how a fish swims through the water and how a bird flies through the air.

Introduce Newton’s third law. See how it is connected to everything that they were talking about

Hand out worksheet to check for understanding

Finish with a little quiz.
	Students hypothesize about how that happened.

Students observe and revise hypothesis.

Students look at all that has been brought to the able in today’s class and try to devise a rule.

Students take notes and close all the connections that were made.

Complete worksheet.

Complete quiz.
	3 paper clips

6 matches

aluminium foil


Questions to consider in your planning / delivery
36. How long will each phase last?

    - lesson ~ 45 minutes

    - quiz ~ 15 minutes

37. How am I going to organize working groups? N/A

38. How will I organise and distribute equipment? N/A

39. What specific skill and knowledge development am I emphasizing? Critical thinking, problem solving, common rules that apply to different scenarios.

40. Is there evidence of clear instructions and purposeful questions? Yes, throughout the lesson.
41. What must I look for in monitoring student learning? There ability to see what is being developed in the class and the worksheet.
42. How can I diversify instruction? Experiments, videos, diagrams, etc.
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SPACE SCIENCE NEWTON'S THIRD LAW

14.10. THE MATCH MISSILE

Materials: 1. A box of wooden matches, a box of paperclips
2. A roll of aluminum foil.
,L—— reaction
Al-fotl ¥
prap one M
end of elip

for exhaust paperclip stand

Sketch A

action  Sketch B

Procedure:

1. Distribute two matches and two paperclips and a strip of aluminum
foil to each pair of students (let students work in pairs).
2. Demonstrate to students how to make the missile:

a. Wrap the match airtight with one end of the paperclip against the
match stick (see Sketch A) and slide the clip out (this provides
the exhaust pipe).

b. Bend out another clip to make a stand and lay the wrapped match

4 against it (see Sketch B).
c. Heat the wrapped match head with another lit match.
3. Let students try to make the farthest reaching missile.

Questions:

1. What makes the "missile" shoot up?

2. What would happen if we heated the wrapped match without providing
for an exhaust?

3. Does the angle of the bent up clip make any difference in the dist-
ance that the missile can reach?

4. What are other factors that influence the reach of the missile?

Explanation: :

When wrapping the match (missile) with aluminum foil, we need to 1lay
one leg of a paperclip (bent out) against the wooden stick, to provide
an exhaust for the expanding gases when the match ignites. Sometimes
when this exhaust is not working properly, a bursting of the aluminum
foil near the match head will occur.

Factors that influence the reach of the missile would be:

a. the weight of the missile-—in our case the Al-foil, the less

used, the lighter but the less strong to keep the gases in.
b. the match itself--some have larger heads, which would provide

more power (try wrapping in an additional match head).
c. the angle of blasting--45° angle is optimal; larger or smaller
angles with the horizontal plane will give shorter distances.
This event is based on Newton's Third Law, which states that: For
every action, there is an equal and opposite reaction.





Notes:

Newton’s 3rd Law: for every action (force), there is an equal and opposite reaction (force).


Force object 1 = Force object 2

· while the forces are equal the masses may differ, therefore the acceleration of the object will differ.

Newton’s Third Law:
1. While driving, Anna Litical observed a bug striking the windshield of her car. Obviously, a case of Newton's third law of motion. The bug hit the windshield and the windshield hit the bug. Which of the two forces is greater: the force on the bug or the force on the windshield?

2. Rockets are unable to accelerate in space because ...

a. there is no air in space for the rockets to push off of. 

b. there is no gravity is in space. 

c. there is no air resistance in space. 

d. ... nonsense! Rockets do accelerate in space. 

3. A gun recoils when it is fired. The recoil is the result of action-reaction force pairs. As the gases from the gunpowder explosion expand, the gun pushes the bullet forwards and the bullet pushes the gun backwards. The acceleration of the recoiling gun is ...

a. greater than the acceleration of the bullet. 

b. smaller than the acceleration of the bullet. 

c. the same size as the acceleration of the bullet.

Consider the following examples. The action force is stated; determine the reaction force.
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Bowling ball pushes pin rightwards.

Identify at least five pairs of action-reaction forces in the following diagram.
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Quiz about Newton’s three laws.

1. Which law was originally stated in terms of momentum?

a) First

b) Second
c) Third
d) None of the above.

2. Which is the law of inertia?

a) First

b) Second
c) Third
d) None of the above.

3. What law relates force to acceleration?

a)   First

b)   Second
c) Third
d) None of the above.
4. Which law governs the maximum efficiency of a refrigerator?

a) First

b) Second

c) Third

d) None of the above.

5. Which law is in control of a spacecraft which cruises through space at a constant speed without using any fuel?

a) First

b) Second

c) Third

d) None of the above.

6. Which law allows a spaceship to accelerate by burning rocket fuel?

a) First

b) Second

c) Third

d) None of the above.

7. Which is the law of action/reaction?

a) First

b) Second

c) Third

d) None of the above.

8. Which law governs when two skaters push apart in a rink?

a) First

b) Second

c) Third

d) None of the above.

9. Which law governs when a tablecloth is pulled out from under a setting of china without damaging it?

a) First

b) Second

c) Third

d) None of the above.

10. Which law relates acceleration to mass?

a) First

b) Second

c) Third

d) None of the above.
Blake Forsyth


