
 

Alternative explanation:
   is zero so    is 

zero (i.e. object is       ).

Initial velocity is         
as the gradient is        . Initial velocity is           as 

the gradient is             .

Alternative explanation:
The          is zero so the object 
has zero         (i.e. the object 
is at          velocity).

The velocity is not     , 
so it is at       .

The area under the graph indicates 
the                     .

Displacement - Time Graph 1

Object is         as 
displacement is .

Displacement - Time Graph 3

Displacement - Time Graph 2

Displacement - Time Graph 4

Object is        as 
     of the graph 

is .

Velocity - Time Graph 2

Gradient is      and 
   so the object has 

a constant .

Velocity - Time Graph 1

Object is moving at     
 as graph has a       
  gradient.

Object is         as the 
gradient of the graph is 

         .
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Velocity - Time Graph 3

Velocity - Time Graph 7

Velocity - Time Graph 4

Velocity - Time Graph 6

Velocity - Time Graph 8

The          is constant and          , 
which shows that the object has a 
constant .

There is a   
change in direction here 
(e.g. like a ball            ).

Velocity - Time Graph 5

The gradient is  in the          
 direction (the velocity is also  
), so the object has an  
                 .

The object gradually           
at this point as the velocity changes 
from positive to negative.

The gradient is constant &  and velocity is  
, so the object has a               .

The gradient is constant &   
 and velocity is       
, so the object has 

a              .

 velocity and        
 gradient indicates 

the object is .

Initially the gradient is        , which 
indicates the             is zero.

The gradient is               in the 
   direction (the velocity 

is    ), so the object has 
an                 .

At this point the  is           , 
which indicates the          is zero.

The gradient is             but it is 
always             and the velocity 
is      , so the object has a 

                           .
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The gradient indicates the      
     of the object.

The value of the gradient is 
called the     .

The area under the line 
indicates the     energy 
of the object.
The value is                   .

This material is          as 
it        .

The line has a constant gradient so the 
material has no              deformation.

     applied 
can be found at the peak.

Area under the graph 
is equal to    .

Gradient is  
here so               is 
directed away from 
the start position.

Final displacement is        .  
Object finishes at                       .

Gradient is       
here so  is 
directed toward the 
start position.

Velocity - Time Graph for Deriving SUVAT

Force – Extension Graph

Velocity - Time Graph for Skydiver

Force - Time Graph

Stress – Strain Graph 1

The mean velocity is            .

Displacement - Time Graph for Circular Motion

Motion after jumping is 
             .

Initial acceleration is  .

The gradient value 
is  .

The area under the triangular 
section is is                   .

The area under the rectangular 
section is is              .

     is        , skydiver 
is at                      .

  
deployed here.

Motion is       
         .

Skydiver           here.

New smaller             .
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The dotted line is 
the        curve.There is no straight 

line, the material is   
     .

The material does not return 
to its                      .

The gradient          
which indicates the 
material’s    
increases.

The material deforms            
here, so it is    .

The straight line ends here, 
this is the   .

  stress.

Areas under the 
lines are different.  
Some energy is 
converted into     
in the material

There is no straight 
line, the material is 

         .

The material does return 
to its                     .

The gradient            which 
indicates the material’s 

          increases.

Stress – Strain Graph 3
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Stress – Strain Graph 4 (Rubber)
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Alternative explanation:
Gradient is zero so velocity is 
zero (i.e. object is stationary).

Initial velocity is zero 
as the gradient is zero. Initial velocity is large 

as the gradient is large.

Alternative explanation:
The gradient is zero so the object 
has zero acceleration (i.e. the object 
is at constant velocity).

The velocity is not changing, 
so it is at constant velocity.

The area under the graph 
indicates the total displacement.

Displacement - Time Graph 1

Object is stationary as 
displacement is constant.

Displacement - Time Graph 3

Displacement - Time Graph 2

Displacement - Time Graph 4

Object is decelerating as 
gradient of the graph is 
decreasing.

Velocity - Time Graph 2

Gradient is constant and 
positive so the object has a 
constant acceleration.

Velocity - Time Graph 1

Object is moving at constant 
velocity as graph has a 
constant gradient.

Object is accelerating as the 
gradient of the graph is 
increasing.
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Velocity - Time Graph 3

Velocity - Time Graph 7

Velocity - Time Graph 4

Velocity - Time Graph 6

Velocity - Time Graph 8

The gradient is constant and negative, 
which shows that the object has a 
constant deceleration.

There is a sudden 
change in direction here 
(e.g. like a ball bouncing).

Velocity - Time Graph 5

The gradient is increasing in the 
positive direction (the velocity is also 
positive), so the object has an 
increasing acceleration.

The object gradually reverses 
direction at this point as the velocity 
changes from positive to negative.

The gradient is constant & negative and velocity is 
positive, so the object has a constant deceleration.

The gradient is constant & 
negative and velocity is 
negative, so the object has 
a constant acceleration.

Negative velocity and 
positive gradient indicates 
the object is decelerating.

Initially the gradient is zero, which 
indicates the acceleration is zero.

The gradient is increasing in the 
negative direction (the velocity 
is positive), so the object has an 
increasing deceleration.

At this point the gradient is zero, which 
indicates the acceleration is zero.

The gradient is decreasing but it 
is always positive and the 
velocity is positive, so the object 
has a decreasing acceleration.
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The gradient indicates the 
stiffness of the object.
The value of the gradient is 
called the spring constant.

The area under the line 
indicates the strain energy of 
the object.
The value is  ½Fx = ½kx2 .

This material is brittle as it 
breaks cleanly.

The line has a constant gradient so the 
material has no plastic deformation.

Maximum force applied 
can be found at the peak.

Area under the graph 
is equal to impulse.

Gradient is positive 
here so velocity is 
directed away from 
the start position.

Final displacement is zero.  
Object finishes at start position.

Gradient is negative 
here so velocity is 
directed toward the 
start position.

Velocity - Time Graph for Deriving SUVAT

Force – Extension Graph

Velocity - Time Graph for Skydiver

Force - Time Graph

Stress – Strain Graph 1

The mean velocity is  (v + u) ÷ 2 .

Displacement - Time Graph for Circular Motion

Motion after jumping is 
decreasing acceleration.

Initial acceleration is g or 9.8 m s–2.

The gradient value 
is _(v – u) ÷ t .

The area under the triangular 
section is is  ½(v – u) t .

The area under the rectangular 
section is is  u t .

Acceleration is zero, skydiver 
is at terminal velocity.

Parachute 
deployed here.

Motion is decreasing 
deceleration.

Skydiver lands here.

New smaller terminal velocity.
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The dotted line is 
the unloading curve.There is no straight 

line, the material is 
polymeric.

The material does not 
return to its original length.

The gradient increases 
which indicates the 
material’s stiffness 
increases.

The material deforms plastically 
here, so it is ductile.

The straight line ends here, 
this is the elastic limit.

Ultimate tensile stress.

Areas under the 
lines are different.  
Some energy is 
converted into heat 
in the material

There is no straight 
line, the material is 
polymeric.

The material does return 
to its original length.

The gradient increases which 
indicates the material’s 
stiffness increases.

Stress – Strain Graph 3
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Stress – Strain Graph 4 (Rubber)

M
ot

io
n,

 fo
rc

e,
 e

ne
rg

y, 
m

om
en

tu
m

, m
at

er
ial

s

A-Level Physics HQ

© Daniel Wilson 2019

https://physicshq.wixsite.com/alevelphysicshq
https://physicshq.wixsite.com/alevelphysicshq

