 (
Module 
3.1
 Knowledge Organiser
)[image: ]
OCR Physics A
Module 3.1: Forces and Motion
This section provides knowledge and understanding of key ideas used to describe and analyse the motion of objects in both one-dimension and in two-dimensions. It also provides learners with opportunities to develop their analytical and experimental skills. The motion of a variety of objects can be analysed using ICT or data-logging techniques (HSW3). Learners also have the opportunity to analyse and interpret experimental data by recognising relationships between physical quantities (HSW5). The analysis of motion gives many opportunities to link to How Science Works. Examples relate to detecting the speed of moving vehicles, stopping distances and freefall (HSW2, 9, 10, 11, 12).

	Specification reference
	Checklist 
questions
	

	3.1.1 a
	Can you define displacement, instantaneous speed, average speed, velocity, and acceleration?
	

	3.1.1 b
	Can you interpret graphical representations of displacement, speed, velocity, and acceleration?
	

	3.1.1 c
	Can you draw displacement–time graphs and calculate velocity from the gradient?
	

	3.1.1 d
	Can you interpret velocity–time graphs, where acceleration is the gradient and displacement is the area under the graph?
	

	3.1.2 a i
	Can you use the equations of motion for constant acceleration in a straight line, including motion of bodies falling in a uniform gravitational field without air resistance?
	

	3.1.2 a ii
	Can you list and describe techniques and procedures used to investigate the motion and collisions of objects?
	

	3.1.2 b i
	Can you define acceleration g of free fall?
	

	3.1.2 b ii
	Can you list and describe techniques and procedures used to determine the acceleration of free fall using a trapdoor and electromagnet arrangement or light gates and a timer?
	

	3.1.2 c
	Can you define what is meant by reaction time and thinking distance; and calculate braking distance and stopping distance for a vehicle?
	

	3.1.3 a
	Can you explain the independence of the vertical and horizontal motion of a projectile?
	

	3.1.3 b
	Can you describe the two-dimensional motion of a projectile with constant velocity in one direction and constant acceleration in a perpendicular direction?
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Homework and Independent Study
HW:
Assessed past-paper questions.
Kerboodle online task(s)
Revision: As part of 
topic
 test (Module 3
.1
)
IS: 
Textbook summary questions on each topic, to self-assess.
Zig-zag
 booklets for revision and IS.
 
Answers distributed at end of topic.
Use of online resources including physicandmathstutor.com, Seneca Learning and Kerboodle textbook.
 Especially check the “Appendices”.
Read through 
OCR ”
Maths Skills Handbook” 
pdf
.
)
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Key Terms
Acceleration
: The rate of change of velocity.
Average Speed
: Distance over time for the entire region of interest.
Braking Distance
: The distance travelled between the brakes being applied and
the
 vehicle coming to a stop. It is affected by the vehicle and road conditions.
Displacement
: The direct distance between an object’s starting and ending
positions
. It is a vector quantity and so 
has
 both a direction and a magnitude.
Displacement-Time Graphs
: Plots showing how displacement changes over a
period
 of time. The gradient gives the velocity. Curved lines represent an
acceleration
.
Free-Fall
: An object is said to be in free fall when the only force acting on it is the
force
 of gravity.
)
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Key Terms (continued)
Instantaneous Speed:
 The exact speed of an object at a specific given point.
Projectile Motion:
 The motion of an object that is fired from a point and then upon
which
 only gravity acts. When solving projectile motion problems, it is useful to
split
 the motion into horizontal and vertical components.
Reaction Time:
 The time taken to process a stimulus and trigger a response to it.
It is affected by alcohol, drugs and tiredness.
Stopping Distance:
 The sum of thinking distance and braking distance for a
driven
 vehicle.
Thinking Distance:
 The distance travelled in the time it takes for the driver to
react
. It is affected by alcohol, drugs and tiredness.
Velocity-Time Graphs:
 Plots showing how velocity changes over a period of time.
The gradient gives acceleration. Curved lines represent changing acceleration.
Velocity:
 The rate of change of displacement. It is a vector quantity and so has
both
 a direction and a magnitude.
)
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