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LITHERLAND

LIVO CATCH-UP 1©

Year 11 — Topic 5: Forces and Motion

You have missed some lessons. Don't worry - this will give you the
essential knowledge you need to join back in.
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(1) WHaT 1s THE TopIC?

Forces and motion is about

describing how objects move,
how their speed changes and
how we can represent motion

using graphs and calculations.
=

R[2) «ev veas T

|

(4) VELOCITY-TIME GRAPHS

o A velocity~time graph shows how the velocity
of an object changes with time.

« The gradient represents acceleration.

o The area under the graph represents
displacement.
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Distance is a scalar.
Displacement is a vector. Velocity  velocity = Sp'ta;er'“e”‘ Urit: m/s
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Speed and velocity
Speed is a scalar. a - change in velocity
Velocity is a vector. Acceleration A time
v
Acceleration 2D Unit: m/s?
The rate of change
of velocity. Equation of motion v = final velocity (m/s)
Graphs (constant acceleration) u = iniial velocity (m/s)
Distance-time and a = acceleration (m/s?)
velocity~time graphs show =2as s - ditance m)
| how motion changes. L )
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AWING CONCLUSIONS ACCELERATION
Positive gradient: o Rate of change of velocity.
Pty  Occurs when there is a change
A in speed, a change in direction,
both.
— at a constant rate). o
Time o Calculated using: = 098 I velodty
3 time
Zero gradient: Unit: m/s?
constant velocity » Positive acceleration means speeding up.
(speed is not o Negative acceleration means slowing down
i changing). (deceleration)
o Canbe caculated using V2 - u? = 2as
Negative gradient: (for constant acceleration).
decelerating o
(velocity decreasing
i) at a constant rate).
Area under the graph = displacement
(How far the object has travelled in a given direction).

The stopping distance is the total distance
needed to stop a moving vehicle.
It has two parts:

Thinking distance
 Distance travelled
while the driver

Braking distance
o Distance travelled
while the brakes

* Reaction time is
about 0.7 seconds.

« Affected by the

tyres and brakes.

What s the difference between speed and velocity?

State the equation for acceleration.

What does the gradient of a velocity~time graph tell you?
What does the area under a velocity-time graph represent?

What are the two parts of the stopping distance?

Why does braking distance increase with the square of the speed?
Give one factor that can affect the braking distance.

What does a zero gradient on a velocity~time graph mean?

What s the unit for acceleration?

condition of the road,

reacts. are applied.
« Increases with « Increases with the
speed. square of the speed. [t

(¢ KEY VOCABULARY
b | dictance total length of the path
travelled (scalar)
displac straight-{ine distance with direction (vector)
speed how fast an object moves
(scalar)
velocity speed with direction
(vector)
acceleration rate of change of velocity (m/s?)
gradient steepness of a line on a graph (shows acceleration)
displacement (arez)  area under a velocity~time graph
thinking distance travelled during drivers reaction time
distance
braking distance travelled while braking
distance
stopping total distance to stop (thinking + braking)
deceleration negative acceleration (slowing down)

Describe the shape of a velocity~time graph for an bject slowing down at a constant rate.

I now know:
(O what distance and displacement are
(O howto calclate speed, velcity and acceleration
(O how to interpret velociy-time graphs
() what the gradient and ara represent on a v-t graph
(O the equation v2 - u? = 2as
(0] what thinking distance, braking distance and
stopping distance are
’ factors that affect stopping distance
O the importance of forces in changing motion

NOW I'M READY TO REJOIN THE LESSON!




