YEAR 10 PHYSICS SCHEME OF WORK 

FORCES 

	No.
	Learning Objective (as on student sheet)
	Suggested Approach + resources
	Resources

	1
	Safety – Standard lab safety rules.

I understand the importance of units and know a range of units for mass, length, velocity, acceleration and time     p.10-13

I can recognise quantities that have magnitude and direction (vector) as being different from those that have only magnitude (scalar)

I can add forces along one line
	Remind all students that Lab Safety Rules were issued to parents and have been signed for and collected by office.

Reissue a new copy of lab safety rules and review with students.  Demonstrate fire equipment and gas and electricity isolation points.  Remind students of evacuation procedure – refer to IS Lap Safety Policy. 

Discuss the importance of units and give examples.

Prefixes and converting between units.

Answer Q. on p. 11 & 13 

HW:  Q 1-5 on p.  22 

distinguish between vector and scalar quantities
Forces are vectors, simple force addition along one line
(extension, add vectors by scale drawing or by laying out metre rulers)


	Equipment class set:
Physics textbooks and sign-up sheet (M drive)
Yr 10 Worksheet Pack:

Includes:

· Syllabus overview 

· Copy of lab safety rules

· Learning Outcomes

· Worksheets

Online intro
Online activity
QUIZ
Equipment class set:

Metre rulers

Magnetic Compasses

	2
	I know and can use the equation  

Average speed = distance travelled / time taken     p.26
	 PowerPoint Forces Slide 2

Top hats practical

Students make paper cones or use cup cakes, drop and time how long to fall. Repeat, calculate the average speed. 
Repeat for a drop off the top of block 1 to estimate height of top floor of school. Then measure and compare to calculated value. Discuss uncertainties!

How long to fall from the IFC building?

(This gives into to balanced forces)

HW:  Q 1,3,4  p. 27
	Equipment class set:

Cup cakes (one per student) or pieces of paper, scissors and glue
Metre rules

Stopwatches

Long tape measures




	3
	Review of Speed 

Measuring speed using tickertape. 

I know and can use the equation 

acceleration = change in velocity/ time     p.27

Practical skills continued tickertape timers and – optional – intro to light gates?
	Experiment:  

Possible reinforcement for weaker students; measure average speed of a trolley down a ramp for a given slope using stopwatches (they can also use angle or height of ramp as the independent variable) 

Using ticker tape timers or light gates.  

Students measure speed and hence acceleration for a trolley accelerating down a slope.  Investigate how changing the angle or height of slope affects the acceleration. 

Extension – find a value for g using tickertape and plasticine in free fall. 

Powerpoint Forces (Slide 6)

Demonstrate measurement of acceleration using two light gates for (a) a toy car.  Or (b) can use trolley on a slope.

Acceleration worksheet
Additional Questions:  p. 50  Q3 & 7

Homework Questions:  p. 27 Q 5-9 and p. 31 Q1 & 2


	Class set:

Stopwatches

Ticker timers, ticker tape, trolleys, ramps, powerpacks, leads

And Plasticine!
Demo:  
Ramp/ trolley with intercept card , and 2 light gates set up to record (average) speed between gate A and B

	4
	I can draw and interpret distance-time graphs     p.28 

I can draw and interpret velocity-time graphs p.29 

I can calculate acceleration from the gradient of a velocity-time graph  p.29

I can calculate distance travelled from the area under a velocity-time graph  p.29
	 Powerpoint Forces Slides 3-4.

Q 1 on p. 29

HW:  p. 50 Q 1 & 2

Italian job movie clip 
Distance time graph worksheet

Use Powerpoint Forces Slides 7 & 8.

extension: p. 29 Q 2

Terminator video clip 

Velocity time graph worksheet


	Demo:

Ramp/ trolley with intercept card , and 2 light gates set up to record acceleration between gate A and B

Spirit level, large protractor



	5
	I know how to describe forces as the push or pull of one body on another and the different types of force including friction p.36

I know that if all the forces on an object are balanced it either remains at rest or continues in a straight line at constant speed     (Newton’s First Law)  p.36/37 

I understand and can use the formula

Force = mass x acceleration   (Newton’s Second Law) p. 38/39
	Brainstorm types of force (gravitational, elastic, reaction, magnetic, electrostatic, friction, air resistance, up thrust / buoyant, air resistance, drag, tension).  Discuss whether each is a contact or non-contact force.

Types of forces worksheet,      
Stress the importance of describing a force as the push/ pull of one object on another giving the type and direction where possible.  eg  the Earth’s gravity pulls the Moon towards the Earth or the wind hitting the sails pushed them forwards.

Go through the effects of balanced and unbalanced forces using Powerpoint Forces Slides 9-16.

W/S Investigating Acceleration F 1.6

Balanced forces worksheet
terminal velocity sheet

Resultant forces worksheet

appreciate the vector nature of a force

add forces that act along a line
W/S Force Mass and Acceleration F1.17
	Types of forces worksheet,

W/S F1.6,

Balanced Forces, Terminal Velocity, Resultant Forces F1.17

	6
	I understand that the weight of a body acts through its centre of gravity (mass)  p.56

I understand and can use the formula

Weight = mass x g   p. 42/43
	Go over the difference between mass and weight.  Explain what is meant by Centre of gravity (mass) –see p. 56-57

Use Powerpoint Forces Slide 20.

Students do W/S Mass and Weight

Q 1 & 2 on p. 43

Gravity, Mass Weight worksheet     
Extension    Newtons 3rd law game 
	Gravity, Mass Weight worksheet

Graph paper

	7
	I can describe the forces acting on falling objects and explain why they reach terminal velocity  p.37
	Use Powerpoint Forces Slides 17-19

Students complete Air Resistance worksheet
Do exercise “Using a spreadsheet to calculate terminal velocity”

Possible HW:  Q 4,8,9  on p. 51

Discuss the freefall parachutist.

Extension – discuss the forces on a ball bearing falling through oil (weight, drag and upthrust) 

Terminal Velocity and the Peregrine Falcon (4.47)


	Air Resistance worksheet
Demo:

Ball bearing falling through a long tube filled with oil.  

	8
	I can describe the factors affecting stopping distance including speed, mass, road condition and reaction time  p.40/41
	Use powerpoint Forces Slide 22

Do Friction and Road Safety
Stopping distances handout
Stopping distances worksheet
Answer Q 1-5 on p. 41 and/ or Q11 on p.51

Reaction Time Tester  Catch the Sheep !!


	Friction and Road Safety
Stopping distances handout

Stopping distances worksheet

Graph paper

	9
	I know and can use the formula 

moment = force x perpendicular distance from pivot  p.54/55
recall and use the principle of moments for a simple system of parallel forces acting in one plane

understand that the upward forces on a light beam, supported at its ends, vary with the position of a heavy object placed on the beam
Define equilibrium as being the state where all forces and moments are balanced.  
	Introduce the idea of a moment as the turning effect of a force.  It can be clockwise or anticlockwise.  Illustrate the idea by getting students to hold a clamp stand in various ways.  The weight is always the same, but the moment changes.  Get them to suggest where the centre of mass of the stand is.  
Get the largest student to go outside and push on the door near the hinges while the smallest student keeps them out by pushing on the opposite side.

Carry out a simple balancing experiment (see W/S Moments)
Possible extension – find the weight of 

Work through some examples of balanced beams.
Demo effect of moving a weight along a beam on the supporting forces. Can also be repeated using a student sitting on a plank of wood with a student holding each end.  Do you want to hold the end nearest the sitting student or further away? 
	Class set:

Metre rules, pivots, 10g masses, plasticine, top pan balance. 
Demo:  Light wooden beam, 2 top pan balances, 10N weight


Strong plank of wood

	10
	I can describe how extension varies with applied force for helical springs.  P. 60/61
	Plan and carry out a stretching experiment for a helical spring.  They should record Load/N, New length/ cm, Extension /cm in a table.  Plot extension against force.

Write conclusion and evaluation.

Extension:  read ahead – p. 60-61
	Practical:

Springs, 100g masses and holders, metre rules, clamp stands

	11
	I understand that a material obeys Hooke’s Law for as long as it’s force-extension graph is linear  p. 61

I can describe how extension varies with applied force for metal wires and rubber bands.  P. 60/61


	Relate graph from last lesson to Hooke’s law (see p. 60-61)

And compare with the graph for rubber.

Sketch the graph for a metal wire. 

(The graph for a metal wire would also be straight but it wouldn’t stretch as much as the spring.)

Answer Q 1-4 on p.61
	

	12
	REVISION
	HW:  Revise for test

Forces Powerpoint with lots of interactive stuff

Who wants to be a millionaire
Forces revision questions
Forces revision questions MS 


	

	13
	TEST
	TEST:   +   Mark Scheme
	Test papers
Student self evaluation and attitude to learning form
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