KS5 "Full Coverage": suvat, Vertical Motion & VelocityTime Graphs
This worksheet is designed to cover one question of each type seen in past papers, for each A
Level topic. This worksheet was automatically generated by the DrFrostMaths Homework
Platform: students can practice this set of questions interactively by going to
www.drfrostmaths.com, logging on, Practise → Past Papers (or Library → Past Papers for
teachers), and using the ‘Revision’ tab.

Question 1
Categorisation: Use the ‘suvat’ equations to find an unknown initial/final speed or
time or accerelation.

[Edexcel M1 May 2013(R) Q5a]

A particle P of mass 0.6 kg slides with constant acceleration down a line of greatest
slope of a rough plane, which is inclined at 25° to the horizontal. The particle passes
through two points A and B, where AB = 10 m, as shown in Figure 3. The speed of P at
A is 2 m s–1. The particle P takes 3.5 s to move from A to B.
Find the speed of P at B.

𝑣 = .......................... 𝑚𝑠 −1
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Question 2
Categorisation: As above.

[Edexcel M1 June 2002 Q1b Edited] A car moves with constant acceleration along a straight
horizontal road. The car passes the point 𝐴 with speed 5 m s −1 and 4 s later it passes the
point 𝐵 , where 𝐴𝐵 = 50 m.

The acceleration of the car is 3.75 m s

−2

.

When the car passes the point 𝐶 , it has speed 30 m s −1 .
Find the distance 𝐴𝐶 .

.......................... m

Question 3
Categorisation: As above,

[Edexcel M1 June 2002 Q1a] A car moves with constant acceleration along a straight
horizontal road. The car passes the point 𝐴 with speed 5 m s −1 and 4 s later it passes the
point 𝐵 , where 𝐴𝐵 = 50 m.
Find the acceleration of the car.

𝑎 = .......................... m s −2
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Question 4
Categorisation: Use ‘suvat’ questions twice.

[Edexcel M1 May 2013 Q4b Edited] A lorry is moving along a straight horizontal road
with constant acceleration. The lorry passes a point A with speed u m s–1, (u < 34), and
10 seconds later passes a point B with speed 34 m s–1.
Given that AB = 240 m and that 𝑢 = 14𝑚𝑠 −1 , find the time taken for the lorry to move
from A to the mid-point of AB.

𝑡 = .......................... seconds

Question 5
Categorisation: Model vertical motion to determine the time(s) at a particular
height.

[Edexcel M1 May 2012 Q5b Edited]
A particle P is projected vertically upwards from a point A with speed u m s–1. The
point A is 17.5 m above horizontal ground. The particle P moves freely under gravity
until it reaches the ground with speed 28 m s–1.
The value of 𝑢 is 21𝑚𝑠 −1 .

At time t seconds after projection, P is 19 m above A.
Find the possible values of t.

..........................
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Question 6
Categorisation: Model vertical motion to determine the velocity at a given point.

[Edexcel AS Specimen Papers P2 Q5a]
A small ball is projected vertically upwards from a point 𝐴 which is 19.6 m above the

ground. The ball strikes the ground, for the first time, 4 s later.
The motion of the ball is modelled as that of a particle moving freely under gravity.
Use the model to find the speed of the ball as it hits the ground for the first time.

.......................... m s −1

Question 7
Categorisation: Determine a formula involving vertical motion.

[Edexcel M1 June 2014(R) Q4b Edited]
At time t = 0, a particle is projected vertically upwards with speed u from a point A.
The particle moves freely under gravity. At time T the particle is at its maximum height
H above A.
Find an expression for 𝐻 in terms of 𝑢 and 𝑔 .

𝐻 = ..........................
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Question 8
Categorisation: Determine the maximum height of a particle projected vertically.

[Edexcel AS Specimen Papers P2 Q5b]
A small ball is projected vertically upwards from a point 𝐴 which is 19.6 m above the

ground. The ball strikes the ground, for the first time, 4 s later.
The motion of the ball is modelled as that of a particle moving freely under gravity.
The ball rebounds from the ground with a vertical speed of 14.7 m s −1 and next comes to
instantaneous rest at the point 𝐵 .
Use the model to find the height of 𝐵 above the ground.

.......................... m

Question 9
Categorisation: As above.

[Edexcel M1 Jan 2012 Q5b Edited]
A stone is projected vertically upwards from a point A with speed u m s–1. After
projection the stone moves freely under gravity until it returns to A. The time between
the instant that the stone is projected and the instant that it returns to A is

25
7

seconds.

Modelling the stone as a particle, and given that 𝑢 = 17.5𝑚𝑠 −1 , find the greatest height

above A reached by the stone.

𝑠 = .......................... m
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Question 10
Categorisation: Vertical motion involving two particles.

[Edexcel M1 May 2013(R) Q4b]
At time t = 0, two balls A and B are projected vertically upwards. The ball A is
projected vertically upwards with speed 2 m s–1 from a point 50 m above the horizontal
ground. The ball B is projected vertically upwards from the ground with speed 20 m s–1.
At time t = T seconds, the two balls are at the same vertical height, h metres, above
the ground. The balls are modelled as particles moving freely under gravity.
(a) Determine the value of 𝑇
𝑇 = .......................... seconds
(b) Find the value of ℎ.

ℎ = .......................... m

Question 11
Categorisation: Determine the distance travelled using a velocity-time graph.

[Edexcel M1 June 2006 Q1c]

Figure 1 shows the speed-time graph of a cyclist moving on a straight road over a 7 s period.
The sections of the graph from 𝑡 = 0 to 𝑡 = 3 , and from 𝑡 = 3 to 𝑡 = 7 , are straight lines.
The section from 𝑡 = 3 to 𝑡 = 7 is parallel to the 𝑡 -axis.
Find the distance travelled by the cyclist during this 7 s period.

.......................... m
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Question 12
Categorisation: Determine the period of part of a journey using the total distance.

[Edexcel M1 Jan 2013 Q5b]

The velocity-time graph in Figure 4 represents the journey of a train P travelling along
a straight horizontal track between two stations which are 1.5 km apart. The train P
leaves the first station, accelerating uniformly from rest for 300 m until it reaches a
speed of 30 m s–1. The train then maintains this speed for T seconds before
decelerating uniformly at 1.25 m s–2, coming to rest at the next station.
Find the value of T.

𝑇 = .......................... seconds

Question 13
Categorisation: Consider the motion of a second object on a velocity-time graph,
with some shared time and/or distance.

(Continued from previous question)
The acceleration of P during the first 300 m of its journey is 1.5𝑚𝑠 −2 .
A second train Q completes the same journey in the same total time. The train leaves
the first station, accelerating uniformly from rest until it reaches a speed of V m s–1 and
then immediately decelerates uniformly until it comes to rest at the next station.
Find the value of V.
𝑉 = .......................... 𝑚𝑠 −1
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Question 14
Categorisation: As above.

[Edexcel M1 June 2016 Q4b]
Two trains M and N are moving in the same direction along parallel straight horizontal tracks.
–1

At time t = 0, M overtakes N whilst they are travelling with speeds 40 m s and 30 m s
respectively. Train M overtakes train N as they pass a point X at the side of the tracks.

–1

–1

After overtaking N, train M maintains its speed of 40 m s for T seconds and then decelerates
uniformly, coming to rest next to a point Y at the side of the tracks. After being overtaken,
–1

train N maintains its speed of 30 m s for 25 s and then decelerates uniformly, also coming to
rest next to the point Y.
The times taken by the trains to travel between X and Y are the same. Given that XY = 975 m,
find the value of T.

𝑇 = ..........................

Question 15
Categorisation: Use the total distance to determine the maximum velocity.
[Edexcel AS Specimen Papers P2 Q6b Edited] A car travels along a straight horizontal road
between two sets of traffic lights.
The distance between the two sets of traffic lights is 1500 m.
In a model of the journey, the car leaves the first set of traffic lights, accelerating uniformly
from rest until it reaches a speed of 𝑉 m s −1 , then immediately decelerates uniformly until it
comes to rest at the second set of traffic lights.
The car completes the journey between the two sets of lights in 120 s.

Using the model, find the value of 𝑉 .
𝑉 = .......................... m s −1
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Question 16
Categorisation: As per Q13/Q14.

[Edexcel M1 May 2010 Q5b Edited]
Two cars P and Q are moving in the same direction along the same straight horizontal
road. Car P is moving with constant speed 25 m s−1. At time t = 0, P overtakes Q which
is moving with constant speed 20 m s−1. From t = T seconds, P decelerates uniformly,
coming to rest at a point X which is 800 m from the point where P overtook Q. From t =
25 s, Q decelerates uniformly, coming to rest at the same point X at the same instant
as P.
A sketch of the speed-time graphs of the two cars for the period from t = 0 to the time
when they both come to rest at the point X is shown below.

Find the value of T.

𝑇 = .......................... s
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Answers
Question 1

Question 12

𝑣 = 3.7 𝑚𝑠 −1

𝑇 = 28 seconds

Question 2

Question 13

117 m

𝑉 = 42 𝑚𝑠 −1

Question 3

Question 14

𝑎 = 3.75 m s −2

𝑇=

Question 4

Question 15

𝑡 = 6 seconds

𝑉 = 25 m s −1

Question 5

Question 16

𝑡 = 3.0 or 𝑡 = 1.3

𝑇 = 9s

Question 6
25 m s −1

Question 7
𝑢2

𝐻 = 2𝑔

Question 8
11 m

Question 9
𝑠 = 16 m

Question 10
(a) 𝑇 = 2.8
(b) ℎ = 18 m

Question 11
30.5 m
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