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5-A-Day

Manipulate the following equations for letters in bold.

1. 𝑠 =
𝑢+𝑣 𝒕

2

2.𝐸 =
1

2
𝒌𝑥2

3. 𝑃 =
𝑽2

𝑅

4. ℎ𝒇 =  ∅ + 𝐾𝐸𝑚𝑎𝑥

5. 𝜀 = 𝐼(𝑅 + 𝒓)
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5-A-Day

1. Convert 12mm2 into m2.
2. Write 10mm and 15Mm using index notation.
3. Sides of 2km and 0.07Mm are measured, calculate the area of this shape.
4. A wire with a cross-sectional area of 15mm2 is used in an experiment. Using the equation 

𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 =
𝐹𝑜𝑟𝑐𝑒

𝐴𝑟𝑒𝑎
 and knowing that a force of 15kN was applied to the wire, calculate the 

pressure on the wire..
5. A wave travels 12.6km in 400ms. Calculate the speed of the wave.
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3-Today

Find the resultant vector from the diagrams below.
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5-A-Day

1. Define the term velocity.
2. Define the term acceleration.
3. Sketch a graph for a vehicle beginning from rest, travelling at a constant 

acceleration of 2m/s2 for 5s and then at a constant velocity for 12s.
4. Calculate the maximum speed of the vehicle.
5. Calculate the distance travelled by the vehicle in this time.
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5-A-Day

1. Calculate velocity if a=2m/s2, u=5m/s and t=10s.
2. A ball is rolled along a table with an initial velocity of 5m/s. The ball decelerates at 

1.4m/s2. Calculate the distance travelled by the ball after 3s.
3. A vehicle has a velocity of 12m/s. Calculate the initial velocity if the vehicle had been 

decelerating at a rate of 4m/s2 over 20m.
4. A ball thrown vertically into the air has a deceleration of 9.81m/s2. If the initial velocity 

of the ball was 15m/s, calculate the height of the ball when the speed is 5m/s.
5. The ball reaches its maximum height when the velocity is zero. Calculate the time taken 

for the ball to fall from maximum height to the ground.
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5-A-Day

1. Define the term acceleration.
2. Explain how the acceleration of a projectile varies with time.
3. Explain how the vertical component of velocity changes with time.
4. A projectile is fired from the edge of a table 80cm high. The projectile has an 

initial horizontal velocity of 6m/s. Calculate the time taken for the projectile to 
reach the ground.

5. Calculate the horizontal distance travelled by the projectile.
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5-A-Day

1. Define the terms velocity and acceleration.
2. A projectile is fired at an angle of 30o to the horizontal with a velocity of 

12m/s. Calculate the total flight time of the projectile.
3. Calculate the range of the projectile.
4. Explain why the kinetic energy of the projectile is not zero at maximum 

height.
5. What % of the original KE of the projectile remains at maximum height?
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Math’s skills
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1. Rearrange v=u+at for t.

A) 𝑡 = 𝑣 − 𝑢 − 𝑎

B) 𝑡 =
𝑎

𝑣−𝑢

C) 𝑡 =
𝑢−𝑣

𝑎

D) 𝑡 =
𝑣−𝑢

𝑎

2. Using the formula 𝑣2 = 𝑢2 + 2𝑎𝑠, rearrange for u.

A) 𝑢 = 𝑣2 − 2𝑎𝑠

B) 𝑢 = 𝑣2  − 2𝑎𝑠

C) 𝑢 = 𝑣2 + 2𝑎𝑠

D) 𝑢 =
𝑣2

2𝑎𝑠

3. Using the formula 𝑠 = 𝑢𝑡 +
𝑎𝑡2

2
, rearrange for a.

A) 𝑎 = 𝑠 − 𝑢𝑡 − 𝑡2

B) 𝑎 =
𝑠−𝑢𝑡

𝑡2

C) 𝑎 =
(𝑠−𝑢𝑡)

2𝑡2

D) 𝑎 =
2(𝑢𝑡−𝑠)

𝑡2
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Rearrange the following equations
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1. Using the formula 𝑣 = 𝑢 + 𝑎𝑡 where 𝑣 = 3, 𝑢 = 2 𝑎𝑛𝑑 𝑎 =

0.5, 𝑔𝑖𝑣𝑒 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑓𝑜𝑟 𝑡.

A) 0.5

B) 1

C) 2

D) 4

2. Using the formula 𝑣2 = 𝑢2 + 2𝑎𝑠 where 𝑣 = 5, 𝑢 = 3 𝑎𝑛𝑑 𝑎 =

0.8, 𝑔𝑖𝑣𝑒 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑓𝑜𝑟 𝑠.

A) 5

B) 8

C) 10

D) 15

3. Using the formula 𝑠 = 𝑢𝑡 + 𝑎𝑡2where s = 15, 𝑢 = 5 𝑎𝑛𝑑 𝑡 =

 8, 𝑔𝑖𝑣𝑒 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑓𝑜𝑟 𝑎.

A) 0.39

B) -0.39

C) 0.80

D) -0.80



Units, constants and prefixes

Base Quantity SI Unit & Abbreviation

Length metre, m

Time second, s

Mass kilogram, kg

Temperature kelvin, K

Electric current ampere, A

Amount of substance mole, mol

Luminous Intensity candela, cd

Base units

Force is measured in Newtons, but a Newton is not a 
base unit. It is made up of other units but we use the 
Newton for simplicity.

Force = mass x acceleration

Acceleration is the change in velocity per unit time.

N = kg x m/s /s
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Constants
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Prefixes
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A wave travels 300Mm/s, calculate the distance travelled 
by the wave in 12ns.

A) 36m
B) 0.36m
C) 3600m
D) 3.6m

Pressure is force applied per unit area. A force of 120kN is 
applied over a square area of side 50mm. Calculate the 
pressure acting on this area.

A) 4.8x1010 Pa
B) 48MPa
C) 480MPa
D) 48 Pa

Density if mass per unit volume. A cube of mass 65g has 1 
side measured to b 20mm. Calculate the density of the 
cube.

A)8.1 g/m3

B)8.1x10-6 kg/m3

C)8100 kg/m3

D)831x106 kg/m3

Note – You must be careful to distinguish between units and 
prefixes. For example, mm is a milli (prefix) metre (unit)



Working with area and volume

When making a calculation involving areas and 
volumes you should first ensure that the values you 
are given are in m2 or m3.

Calculate the areas of the following shapes in m2.

130mm

40mm

12cm

5cm

Convert 140mm2 to m2

Convert 12cm2 to m2.

21
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15mm

The cable above has a diameter of 15mm. 
Calculate the area of the cable in mm2, cm2 and m2.

The cable is stretched so that the area is decreased by 
half. Calculate the new diameter in mm. 



Dimension conversions
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A wire has a cross-sectional area of 12mm2. Calculate the 
cross-sectional area in m2.

A) 12x10-3 m2

B) 12x10-6 m2

C) 12x10-9  m2

D) 12x10-12  m2

A sphere has a volume of 6cm3. calculate the volume in 
m3.

A) 6x10-4 m3

B) 6x10-6 m3

C) 6x10-8 m3

D) 6x10-2 m3

A metal sphere has a mass of 20g and volume of 2.5cm3. 
Calculate the density of the sphere.

A) 8x103 kg/m3

B) 8 kg/m3

C) 8x106 kg/m3

D) 8x10-3 kg/m3



Distance(km) Time(s)

0 0

12 1

15 2

33 3

43 4

50 5
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Using graphs



1. Plot the data for the graph
2. Draw a line of best fit
3. Calculate the gradient of the graph
4. Find the units of the gradient
5. What quantity do these units represent?
6. Calculate the distance the object would have travelled at 12s.
7. At what time would the object be found at a distance of 340m.
8. What is the acceleration of the object?

25



Distance(Mm) Time(ms)

0 0

0.4 5

1.1 12

1.5 15

1.8 20

2.2 30

26
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1. Plot the data for the graph
2. Draw a line of best fit
3. Calculate the gradient of the graph
4. Find the units of the gradient
5. What quantity do these units represent?
6. Calculate the distance the object would have travelled at 1.2ms.
7. At what time would the object be found at a distance of 3400km.
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Define the term vector

Define the term scalar

28
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An aircraft is flying North at 150m/s. A crosswind blows to the 
East at 50m/s.
Sketch a diagram showing the vectors present.
Calculate the velocity of the aircraft.

A second aircraft has a bearing of 25o and if flying at 140m/s. 
Calculate the distance in the North and East directions travelled 
by the aircraft after 1 hour.

23m/s

10o

Example

Find the x,y components of the vector. 
Calculate the distance travelled in the East 
direction after 20s.



Find the X and Y component of the following.

140N

40o

12kN

15o

32N

60o

31

Sin: Away from the angle Cos: Through the angle



14N

10N 20o

Find the resultant of the following.
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12N

3N

30o

20o

14N

10N 40o

33
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Motion

Definitions

Speed

Velocity

Acceleration

Braking distance

Thinking distance

Additional:

35



A runner begins her journey from rest with an acceleration of 0.4m/s2 for 10 seconds. 
She then continues with this speed for 18 minutes before decelerating at a rate of 
0.1m/s2 for 12 seconds.

1. Sketch a velocity-time graph for the runner.

2. How much time was spent running?

3. Calculate the highest speed of the runner.

4. Calculate the final speed of the runner.

5. Calculate the runners total distance travelled.

36

Example



A runner is begins her journey from rest with an acceleration of 0.31m/s2 for 12 
seconds. She then continues with this speed for 15 minutes before decelerating at a 
rate of 0.2m/s2 for 8 seconds.

1. Sketch a velocity-time graph for the runner.

2. How much time was spent running?

3. Calculate the highest speed of the runner.

4. Calculate the final speed of the runner.

5. Calculate the runners total distance travelled.
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A journey is made by a small rodent. The rodent begins from rest and 
accelerates at 1m/s2 for 0.8s and then continues at this speed for 5s. 
The rodent decelerates to a halt in 1.2s and then accelerates in the 
opposite direction for 0.4s at 1.2m/s2 . The rodent continues at this 
speed for 3s. 
• Sketch a velocity-time graph of the rodents motion.
• Sketch a displacement-time graph for the rodents motion.
• Calculate the maximum speed travelled by the rodent.
• Calculate the final velocity of the rodent.
• Calculate the total distance travelled by the rodent in this time.
• Calculate the final displacement of the rodent.
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Equations of motion

s=displacement
u=initial velocity
v=final velocity
a=acceleration

t=time

u= 5m/s
a= 2m/s2

t= 6s

Find ‘v’

Using these values, find the 
value for the final velocity.

Step 1: You need to refer to your equation list and 
find an equation that includes the values you 
have.
Step 2: Substitute the values you have into the 
selected equation and calculate an answer.
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u= 2m/s
t= 4s
a= 5m/s2

Find ‘s’

u= 6m/s
s= 3m
a= 3m/s2

Find ‘v’

u= 5m/s
t= 4s
a= 3m/s2

Find ‘v’
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Deriving the equations of motion
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The graph below shows the velocity – time graphs of two cars. 

 

 

 

 

 

 

 

 

 

 

At what 

time have both cars travelled the same distance since t = 0 ? 

A 1.0 s  

B 2.0 s   

C 3.0 s  

D 4.0 s  

 D 
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All objects fall at the same rate(acceleration).

This value is 9.81m/s2. Which means each second the 
objects falls for it gains a velocity of 9.81m/s.

Velocity (m/s) Time(s)

0 0

1

2

3

4

Acceleration is caused by a force. When an object falls due 
to gravity. What force is causing this and in which 
direction?

How does a horizontal force being applied to an object 
affect the previously mentioned force? 
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A skydiver jumps from a plane. He has been 
told to pull his parachute after 10s of falling. 
Calculate the distance travelled by the 
parachutist in this time.

A ball is thrown vertically upwards with a velocity 
of 12m/s. Calculate the maximum height of the 
ball and the time it takes to reach that height.
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If something is moving up in the air it is working against gravity, 
Therefore, g= -9.81m/s2.

Something moving into the air will be slowing down, this means 
the final velocity will eventually become 0.

The time it takes to go up will be the time it takes to come down 
(provided distance is the same).
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Caught by slow motion 
camera:

The yellow ball is given 
an initial horizontal 
velocity and the red 
ball is dropped. Both 
balls fall at the same 
rate.

58

Projectile motion is 
free fall with an 
initial horizontal 
velocity.

There is only one force 
acting on the object.

Therefore the object will 
not accelerate in the 
horizontal direction. Only 
downwards.



Projectile example

A ball is kicked from a cliff of 
vertical height 30m. 

Calculate
Time taken to reach the 
ground

Horizontal range of the ball

How would these values 
change if the ball was kicked at 
an angle above the horizontal?

59



The diagram above shows a ball being hit off a cliff.
The initial horizontal velocity of the ball is measured to be 11m/s 
and the cliff is 120m high.

1. Explain the motion of the ball and any forces that the ball 
experiences throughout the journey.

2. Calculate the time taken for the ball to reach the ground.
3. Calculate the horizontal distance from where the ball lands to 

the base of the cliff.

60

A projectile launched from the end of a cliff with initial velocity ‘u’. Which statement is 
correct.
A) The final horizontal velocity of the projectile is greater than ‘u’.
B) The initial vertical velocity of the projectile is also ‘u’. 
C) The final horizontal velocity of the projectile is ‘u’.
D) The projectile will increase its horizontal velocity at a rate of 9.81 m/s2.



30o

12m/s

60o

14m/s

Resolve these vectors into X and 
Y components
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Projectiles (Guide)
This is the method for solving the type 3 

questions:
1.Draw a diagram

2.Define upwards as the positive direction
3.Write down all the equations

4.List what you have in the horizontal 
direction

5.List what you have in the vertical 
direction

6.Gravity, a = +/-9.81m/s², only in the 
vertical direction

7.Gravity, a = 0, in the horizontal direction
8.Highlight what you need

9.Pick the equation that you need
10.Remember that time is the same in 

both directions!
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Example 1

A ball is kicked off a cliff 100m above the sea 
with an initial horizontal velocity of 10ms-1. 
Assuming that there is no air resistance, 
calculate the time it takes for the ball to reach 
the sea and the horizontal distance it travels.
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Example 2

A projectile is launched at an angle of 45° to the horizontal 
with a velocity of 30m/s. Calculate the maximum height 
reached by the ball and the horizontal distance that it travels 
when it reaches this maximum height. 

64

In the absence of air resistance a stone is thrown from P and follows a parabolic path, as shown, in 

which the highest point reached is T. 

 

 

 

The 

vertical 

component of acceleration of the stone, as it follows this path, is: 

A zero at T  

B greatest at T   

C greatest at P  

D The same at P as at T  

 D 
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A golf ball is struck horizontally from a 
200m high cliff at 12m/s. Calculate the 
time taken to reach the ground and the 
distance travelled by the ball.
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A projectile is launched from the ground at an 
angle of 30° to the horizontal with a velocity 
of 20m/s. Calculate the horizontal distance it 
travels before it hits the ground again.
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Projectile Motion

Challenging  

Extending

Securing

Starting

Explain why the horizontal velocity of a projectile remains constant 
throughout its journey.
Using equations of motion and ideas of projectile motion, show that:

𝑥 ∝ 𝑢2

Here x is the horizontal distance travelled by a projectile and u is the 
initial velocity. Assume the projectile travels in a similar way to the 
securing question of this worksheet.

1. Calculate the flight 
time and range of this 
projectile.

2. State the final 
horizontal velocity of 
the projectile.

1. Assuming the ball leaves the 
players foot at 19m/s at an 
angle of 35o. Calculate the 
total flight time and range 
of this projectile.

2. Describe the shape of the 
path the projectile takes.

1. Calculate the total flight time of the 
projectile.

2. Calculate the range of the projectile.
3. Calculate the final velocity of the 

projectile including the angle at which 
the projectile enters the ground.

TIP: Find the vertical and horizontal final velocities to do 
this. 
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Projectile Motion
Note: State any and all assumptions make in your answers.

Challenging  

Extending

Securing

Starting
A child throws a ball vertically upwards, then catches it again.  Taking the initial 
velocity to be 10 ms−1, 𝑔 to be 9.8 ms−2 and ignoring the effects of air resistance, 
calculate:
a) The time of flight of the ball.
b) The maximum height it reaches above the ground.

A netball player of height 1.6 m makes a pass to their 1.4 m tall teammate.  Assuming 
the first player makes the throw at 3.5 ms−1, and the second player catches the ball 
calculate the separation of the two players if:
a) The ball does not bounce.
b) The ball bounces once, having a vertical velocity 80 % of the impact velocity.

During the Apollo 14 mission, Alan Shepard became the first human to play golf on 
another astronomical body.  The golf ball he hit left the lunar surface with a velocity 
of 40 ms−1, at an angle of 40o to the vertical, and landed in the Daedalus crater at a 
depth of 3.0 km. Lunar 𝑔 is 16% of that on earth, and the shot was made 300 m 
from the lip of the crater.
Calculate:
a) The range of the shot.
b) The velocity of the ball when it lands.
c) The maximum height of the ball above the lunar surface. 

A tennis ball is dropped from height ℎ, and bounces so that the speed immediately 
after each bounce is half the speed just before the bounce.

Sketch the following, treating the upward direction as positive:
a) A velocity-time graph for the first 3 bounces
b) A displacement-time graph for the first 3 bounces.
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Sketch a graph to show the variation of vertical acceleration against 
time for the ball.
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Additional note space
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