
Your Starter for 10!

A stone is projected vertically up, from ground level at u (ms-1)

Sketch the velocity time diagram, from to the moment it is projected to the moment it impacts 
the ground.

What assumptions have you made when you modelling this to A Level Maths level?
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Kinematics

A Deep Dive
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Begin with the end in mind! AS Level 
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Begin with the end in mind! A Level 
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A Fine Point

Statics: Static Equilibrium (vs Dynamic Equilibrium)

Kinematics: the study of motion (velocity or acceleration time graphs, constant acceleration, variable 
acceleration)

Dynamics: Forces
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Velocity Time Diagrams
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A Reminder
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A Reminder
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Final Vel = Initial Vel + Acceleration x Time

Distance Travelled = Average Speed x Time

Displacement         = Average Speed x Time



Proving the suvat formulae

A car drives at a constant speed of 13 m s-1 for 10 seconds. How far has it travelled?

13 x 10 = 130 m

What’s wrong with this graph?

9

Velocity v (m s-1)

Time t (s)

13
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Proving the suvat formulae

A car drives at a constant speed of 13 m s-1 for 10 seconds. How far has it travelled? 
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Proving the suvat formulae
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Time t (s)



Proving the suvat formulae
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Proving the suvat formulae
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Proving the suvat formulae
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A travelling at 10 m s-1 accelerates for 3 second at 5 m s-2 .

What is the cars final velocity?

How is acceleration represented on the graph?

210 3 5 25 msv −= +  =

v u at= +

t



Proving the suvat formulae
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A travelling at 10 m s-1 accelerates for 3 second at 5 m s-2 .

What is the cars final velocity?

How is acceleration represented on the graph?

210 3 5 25 msv −= +  =

v u at= +
a ms-2
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Proving the suvat formulae
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A travelling at 10 m s-1 accelerates for 3 second at 5 m s-2 .
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Proving the suvat formulae

17

Velocity v (m s-1)

Time t (s)

v

u

t

ut

v u at− =

ata ms-2

21

2 2

t at
at


=

21

2
s ut at= +



Proving the suvat formulae
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Proving the suvat formulae

A stunt driver starts his car from rest at the base of a 100 m long ramp. At the end of the ramp he must be 
travelling at 40 m s-1 in order to jump the gap. At what rate must he accelerate?
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Proving the suvat formulae
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Calculus to derive suvat
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What is the formula of the line on the graph?

Think in terms of y = mx + c

t



Horizontal Motion
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A person throws a ball, modelled as a particle, is thrown at 15 ms-1 upward. The ball leaves his hand 1.5 m 
above the ground.

a) What is the highest point, above the ground, that the ball reaches?

b) For how long is the ball 5m, above the ground?

Vertical Motion
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Vertical Motion

A person throws a ball, modelled as a particle, is thrown at 15 ms-1 upward. The ball leaves his hand 1.5 m 
above the ground.

The person misses the catch. 

c) How long, after the launch does it hit the ground?

d) With what speed does it first hit the ground?
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Vertical Motion

A person throws a ball, modelled as a particle, is thrown at 15 ms-1 upward. The ball leaves his hand 1.5 m 
above the ground.

The person misses the catch. 

c) How long, after the launch does it hit the ground?

d) With what speed does it first hit the ground?

25



Vertical Motion

A person throws a ball, modelled as a particle, is thrown at 15 ms-1 upward. The ball leaves his hand 1.5 m 
above the ground.

The person misses the catch. 

c) How long, after the launch does it hit the ground?

d) With what speed does it first hit the ground?
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Vertical Motion
Object A is projected vertically upwards at 50ms-1 from the base of a tower 130 m high.

At the same instant object B is dropped from the top of the tower.

At what height, above the ground, do they collide?
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An Interesting Question!
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Other misconceptions

An object, of mass 3 kg is projected up a slope, of 300 at a velocity of 5 
ms-1

The coefficient of friction between the object, and the slope is 0.1.

Find the time taken for the object to return to its original position 
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5ms-1



Projectiles
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Projectiles

An object is projected at 30 ms-1, at an angle of 15o to a horizontal surface. How far does it travel?
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General Equation of a Projectile
Initial Velocity u ms-1

Angle to the horizontal θo
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General Equation of a Projectile



Use of Vectors
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Calculus 

38



Stretch!!
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Stretch!!

You drop a stone down a well and it takes 5 s before you hear it hit the water?

Using a simple model, how deep is the well?

Do you think your answer is an under, or over, estimate

Sound travels at 34 ms-1

Calculate the depth of the well.
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Marking Guidance
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Mechanics Teaching Guide

Teaching Mechanics Guide 

Dropping a ball bearing into a water tank

Dropping a ball from a balcony (link to multiple measurements and standard deviation)

Software for analysing motion

Tracker Video Analysis and Modelling Tool for Physics Education (physlets.org)
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https://qualifications.pearson.com/content/dam/pdf/A%20Level/Mathematics/2017/Teaching%20and%20learning%20materials/teaching-guide-mechanics-for-as-and-a-level-mathematics-v2-0.docx
https://physlets.org/tracker/


Exemplars
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https://mathsemporium.com/category/gce-as-a-level-mathematics/06-past-papers-and-mark-schemes-gce-as-a-level-mathematics/01-by-examination-session/06-june-2023-01-by-examination-session/


Exemplars
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https://mathsemporium.com/category/gce-as-a-level-mathematics/06-past-papers-and-mark-schemes-gce-as-a-level-mathematics/01-by-examination-session/06-june-2023-01-by-examination-session/


Scheme of Work
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https://qualifications.pearson.com/content/dam/pdf/A%20Level/Mathematics/2017/Teaching%20and%20learning%20materials/a-level-maths-2-years-sow-issue-3.docx


Video Tracking Software
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https://physlets.org/tracker/


End of Presentation
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