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Vector Notation
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A vector is a quantity with both a specified magnitude (size) and specified direction.

 

 

 

 

 



Vector Notation
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Exemplar Exam Question

•  
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4 steps in total, between two 
questions

State implies no working required, this 
is a question about understanding of 
vectors rather than calculation

More than one value, 
expect a quadratic
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Exemplar Exam Question Answer
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[1 Mark]

 

 

 

 

Exemplar Exam Question Answer
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Square both sides
[1 Mark]

Exemplar Exam Question Answer
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Bring all terms to one side

[1 Mark]

 

 

 

 

Factorise
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Consider diagram.
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[1 Mark] 

Exemplar Exam Question Answer
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Exemplar Exam Question

•  
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3 marks, 1 for one 
part, 2 for the other

Remember to round

Converting from 
one form to 
another



Exemplar Exam Question

Mechanics: Vectors, Kinematics & Forces

 

 

 

 

 
Diagram clearly shows most 
of required information, 
use as a reference



Exemplar Exam Question Answer
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(i) Calculate components using given 
information.
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[1 Mark]
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[1 Mark]

 

Find resultant vector by addition
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[1 Mark]
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Kinematic Graphs
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Displacement-time graphs plot an object’s displacement against time.

• The gradient of the graph gives the instantaneous velocity at that time.

 

 



Kinematic Graphs
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Velocity-time graphs plot an object’s velocity against time.
• The gradient of the graph gives the instantaneous acceleration at that time.
• The area between the graph and the time-axis gives the total distance travelled.

 

 



Exemplar Exam Question

•  
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4 steps, first two parts are 
quick, last takes a bit longer

Need precision for the new 
lines, calculate new values

Questions on interpreting 
graphs

Check details to fully 
understand info on graph



Exemplar Exam Question

1) A [2 
marks]
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Exemplar Exam Question Answer
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(i) Find displacement from starting point when Elliott is at work
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[1 Mark]

Exemplar Exam Question Answer
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(ii) Calculate gradient for final part of graph to determine speed 
of return journey.

Velocity is given by gradient of a displacement-time graph.

Elliot's journey home is given by final part of graph, so need to 
calculate gradient for this part.

Use units given in graph. We’re dividing distance by time so use 
km/h.

Speed is magnitude of velocity.

Exemplar Exam Question Answer
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[1 Mark]

So speed is 
given by
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(iii) Determine start and end points of new lines for journey at 
twice previous speed.

Elliot’s to-work and from-work speed will double.

 

Gradient will be twice as steep.

[1 Mark]

Exemplar Exam Question Answer
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[1 Mark]
111.25

Exemplar Exam Question Answer



Constant Acceleration
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Constant Acceleration
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Write down the variables you know and the variable you need to calculate. Then 
select the equation which contains these variables.

 

  

 

 



Exemplar Exam Question
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5 marks across 2 parts, one 
requires more work than the 
other

2 moving bodies with 
different conditions

Lot of values to plug into 
SUVAT equations•  



Exemplar Exam Question Answer
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(i) Write down what is known
 

 

 

 

 
 

 
 

[1 Mark]



Exemplar Exam Question Answer
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Rearrange SUVAT equation
 

 

 

 

Calculate value
 

 

[1 Mark]
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(ii) Write down what is known
 

  

  

Determine relation between bird and coyote
 

 

 



Exemplar Exam Question Answer
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Plug in values for coyote

 

 

 

 

 

 

 

 

 

Plug in values for bird
 

 

 

Choose SUVAT equation to use

 
 

 
 

Same equation 
for both

[1 Mark]



Exemplar Exam Question Answer
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Substitute equation for bird into equation for coyote

 

 

 

 [1 Mark]

Solve quadratic equation

 

Bring all terms to right hand side
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Use quadratic formula

 

 

Time can’t be a negative value

 
[1 Mark]

Exemplar Exam Question Answer



Projectiles
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• A projectile can experience this acceleration while also moving with some 
horizontal velocity.

 

• Horizontal component of 
velocity is constant.

 



Projectiles
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Vertically:

Horizontally:

    

 

To solve, resolve the motion into vertical and horizontal components.

   

 



Exemplar Exam Question

•  
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This means the horizontal component 
has uniform motion, vertical is only 
affected by gravity and you only need to 
calculate where the ball hits the sea

Determine where 
cannonball hits water 
and compare to 
position of ship 5 step question

Lots of numbers for 
calculation, need to figure 
out what needs to be used 
when
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Exemplar Exam Question Answer
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Need to resolve question into horizontal and vertical 
components.

First consider motion in vertical direction.
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[1 Mark]
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 [1 Mark]

Exemplar Exam Question Answer
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Write down variables that are known in horizontal direction.

 

 

 

 

 

[1 Mark]
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[1 Mark]
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Determine whether cannonball hits pirate ship.

[1 Mark]
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Dynamics and Equilibrium
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• To determine the acceleration of an object we resolve the forces acting on it.

 

 

 

 

Right:

Up:

  



Dynamics and Equilibrium

Mechanics: Vectors, Kinematics & Forces

For an object at rest on a slope we can resolve forces parallel to and 
perpendicular to the slope.

 

 

 
 

• Parallel to slope:

• Perpendicular to slope:



Dynamics and Equilibrium
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The tension in a light inextensible string is 
the same at both ends



Exemplar Exam Question

•  

Need to resolve forces

What forces will be 
present?

Do we need to 
calculate this 
value?

Lots of information. 
How best to break 
this down?

4 main steps to 
calculationWhat do these 

modelling 
assumptions 
mean?
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Exemplar Exam Question Answer
Draw a diagram of the given context
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[1 Mark]

Resolve weight into components perpendicular and parallel 
to the slope.

Exemplar Exam Question Answer
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Exemplar Exam Question Answer
Update diagram with components of weight
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[1 Mark]

Resolve forces perpendicular to the plane.

Exemplar Exam Question Answer

 

Calculate magnitude of frictional force
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[1 Mark]

Resolve forces parallel to the plane to find resultant force

Exemplar Exam Question Answer
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[1 Mark]

Exemplar Exam Question Answer

Use Newton’s Second Law to calculate acceleration of tile
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MINI MOCK PAPER

Mini Mock Paper



Exam Question•  

Mini Mock Paper



Mini Mock Paper

[1 Mark]

Calculate the two vectors in column format
Exam Question Answer

 

 

 



Mini Mock Paper

[1 Mark]

Exam Question Answer

Calculate the angle each vector makes with the horizontal
 

 

 Add the angles together

 [1 Mark]

 

 



Exam Question
•  

Mini Mock Paper



Mini Mock Paper

[1 Mark]

Use Newton’s Second Law to find the acceleration due to 
the thrust force.

Exam Question Answer

 



Mini Mock Paper

List the given information to determine which SUVAT 
equation should be used

Exam Question Answer

    

 

 

 

 



Mini Mock Paper

[1 Mark]

Substitute values and rearrange equation
Exam Question Answer

 



Mini Mock Paper

[2 Marks]

Solve using the quadratic formula
Exam Question Answer

 

 

 


