YEAR 9 Forces

RESOURCES LIST

forces  1
 Trundle wheels -  Stopwatches – calculators

forces  2
Linear air track, blower and vehicle, class set of trolleys and clamp pulleys, 10g masses, wooden blocks, stopwatches, metre rules, cotton, masking tape

forces  3
Malcolm's friction  blocks, slotted masses, runways, 


wallpaper paste (lot's of it - made up in advance please), plastecine, cotton, timers, measuring cylinders

forces  4
 2 metre rules -  2 x 100g masses -  Plastic seesaws (class set) -  Marbles (lots of)

forces  5
Newton scales and graph paper, pressure w/sheet, tin or plastic can to collapse, heavy duty vacuum pump, magdeburg spheres, plunger/suckers, (remind me to get kids to bring in lots of empty drinks cans), lots of large plastic bowls

forces  6
 Test papers and answer scheme for Yr 9 forces –










Risk Assessment:  


	Take care when going outside





Resources: 	


	Trundle wheels


	Stopwatches





Homework:  


	Calculations – speed, distance, time





Lesson outline:   





	1. Review of forces.


What are they? What can they do? (change shape, change motion – direction and speed)





2. Introduce the idea of speed – some people run faster than others etc


The fastest person in a race will get to the end of the track before the rest. How quickly he/she gets there depends on his/her speed 


This introduces the idea that speed measures the rate of movement of an object





3. How could we find out the speed of a moving object?


Need to know distance and time


Explain the equation Speed – Distance / Time


Explain how the units are derived e.g. miles per hour


In the lab we use metres per second (why?)





4. Go outside (or into the Hall/Sports Hall) and measure distances and times for walking, running etc.





5. Present results in a table and calculate speeds





6. Introduce the equation triangle














For higher groups re arrange the equation to find speed and time





NB: Alternative activity: use LOGIT light gates to measure speed of trolley





Aims:  How to determine the speed of moving objects and to use the quantitative relationship between speed, distance and time





NC Ref: KS3


Sc4 2a





Title:  Introduction to forces and Speed/Distance/Time





Yr:  9





Module:  Forces and motion





Lesson:  1





Risk Assessment:  


	No obvious risk





Resources: 	


	Linear air track, blower and “vehicle”		Stopwatches


	Class set of trolleys and clamp pulleys		Metre rules


	10g masses						Cotton


	Wooden blocks					Masking tape





Homework:  


	Forces and Motion worksheet





Lesson outline:   





1. Introduce force as a vector – with size and direction


Forces can vary in size and direction


Recap on units for measuring forces – Newton (N)


Use idea of vectors and resultant forces to introduce idea of balanced and unbalanced forces








2. Investigate how forces can change the speed and direction of an object (e.g. shopping trolley, snooker balls)


Use trolleys, pulleys and 10g masses to investigate how applying more changes the speed of the trolley 


Use worksheet to record results


Find out link between force (hanging mass) and speed


Lead onto discussion of unbalanced forces and acceleration





3. Consider what would happen if the forces were balanced and lead onto discussion on balanced forces and constant speed








4. Finish by summarising basic laws of motion


1. For and object at rest


The object will stay still if a balanced force acts on it


The object will start to move if an unbalanced force acts on it


2. For a moving object


The object will move at a constant (steady) speed and in a straight line if a balanced force acts on it


The object will change speed and may change direction if an unbalanced force acts on it





Aims:  That unbalanced forces change the speed or direction or movement of objects and that balanced forces produce no change in movement





NC Ref: KS3


Sc4 1c





Title:  Balanced and Unbalanced Forces





Yr:  9





Module:  Forces and Motion





Lesson:  2





Risk Assessment:  


	No obvious risk





Resources: 	


		Malcolm's friction  blocks, slotted masses, runways, 


		Very watery wallpaper paste (lot's of it - made up in advance please), plastecine, cotton


 timers, measuring cylinders





Homework:  


	Terminal velocity








Lesson outline:





1. Recap on previous lesson – balanced and unbalanced forces and their affect on motion   





2. Introduce the idea of counter forces – friction and air resistance.  Friction can be introduced by a simple practical involving Friction blocks.  The students can consider how the frictional forces on the block (using a Newton meter to drag it across a horizontal ramp) are affected by surface, weight on the block and speed of drag





3. Look at ways in which they affect motion


a)	a car has a maximum speed


- streamlining and reducing tyre grip will reduce the counter force


b)	a parachutist will reach a terminal velocity


	consider the balanced and unbalanced forces during the descent of the parachutist





4. Consider the ways of reducing or overcoming friction/air resistance.


	If time permits it may be possible to drop different shaped lumps of plastecine into watery wallpaper paste.  It’s a horrid activity but the weaker students enjoy it.





Aims:  Ways in which frictional forces including air resistance affect motion





NC Ref: KS3


Sc4 2d





Title:  Friction and Air Resistance





Yr:  9





Module:  Forces and Motion





Lesson:  3





Risk Assessment:  


	No obvious risk





Resources: 	


	2 metre rules


	2 x 100g masses


	Plastic seesaws (class set)


	Marbles (lots of)





Homework:  


Lower ability – levers and pivots


Higher ability – levers and moments





Lesson outline:   





1. Draw an example of a lever and pivot onto the board – the oldest machine?


Look around the lab for examples





2. Worksheet: Levers and Pivots – everyday applications: identify point of force and pivot (use as HW for Lower ability groups if necessary)





3. Use  2 x metre rules taped together and 100g mass to demonstrate the turning effect


Turning effect depends on


i)	mass


ii)	distance from pivot





3. Introduce the see saw to consider the Principle of Moments


	(clockwise and anti clockwise turning effect)





4. Pupils carry out experiment with marbles and plastic see saws to verify the principle of moments

















Aims:  That forces can cause objects to turn about a pivot; the principle of moments and its application to situations involving one pivot





NC Ref: Ks3


Sc4 2e, f





Title:  Turning Forces





Yr:  9





Module:  Forces and Motion





Lesson:  4





Risk Assessment:  


	No obvious risk





Resources: 	


	Newton scales and graph paper, pressure w/sheet, tin or plastic can to collapse, heavy duty vacuum pump, magdeburg spheres, plunger/suckers, (remind me to get kids to bring in lots of empty drinks cans), lots of large plastic bowls








Homework:  


Pressure sheet or explain how the plunger/sucker works (use words and diagrams) or revise for test





st





Lesson outline:   


Use examples of shoe and stiletto heel, drawing pin, the use of skis and snowboards, the effect of sharp blades to introduce pressure





Look at the pressure equation – pressure = force / area





Do some numerical or explanational examples as per worksheet (finish for HW)





Examples of water pressure


-	swimming under water


-	hydraulic brakes





Examples of air pressure


-	collapsing can


-	Magdeburg hemispheres


-	Sucker/water plunger….ask pupils to explain?





Aims:  The quantitative relationship between force, area and pressure and its application





NC Ref: KS3


Sc4 2g





Title:  Pressure





Yr:  9





Module:  Forces and Motion





Lesson:  5








