Equations

Speed, Distance and acceleration

Foundation Tier

voltage

current = o cistance

total resistance in a series circuit

energy transferred = power = time

power = voltage = current

% efficiency =

energy [or power] usefully transferred
total enargy [or power] supplied

= 100

mass

density = volume

units used (kWh) = power (KW) = time (h)
cost = units used = cost per unit

wave speed = wavelangth = frequancy

distance

speed = time

Sl multipliers

Prefix

Multiplier

m 1 %1072

k 1x10°

1x10°




Double award 2018 Q1

1. Road traffic accidents occur when a vehicle is unable 1o siop safely. The overall stopping
distance can be worked out using the following equation:

overall siopping distance = thinking distance + braking distance
The table shows slopping distances from the Highway Code

Speed (mph) 20 30 40 a0 &0 T0
Thinking distance (m) G 9 12 15 - by |
Braking distance (mj & 14 24 a8 56 75
Owverall stopping distance (m) 12 23 36 S a6
fa) Complete the table. [21
ib) (il Descnbe how womn tyres affect the following distances. 2]
Thinking distance
Braking distance ...

(i) Describe how a driver using a mobile phone affects the Tollowing distances.  [2]




Separate Physics 2018 Q7

The velocity-time graph below shows part of the motion of an emply school bus.
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{a Use values from the graph to describe the motion of the bus over the time shown.
[Note that no calculations are required as part of your answer ]



Double award physics 2019 Q4

Two students carry out an expenment with a toy car and a 2.50m long piece of track.

{

They investigate how changing the height at one end of the track affects the time taken for the
oy car 1o travel down 2.50m of the track. One student releases the car and the other uses a
stopwatch to measure the time. They do this 3 times for each height.

Their results are shown in the table.

Di Time (s}
Height travelled
a Resul Result Result Mean
em) fm) i 2 3
10 2.50 4.0 4.1 4.0 4.0
20 2.50 2.8 A3 ai 31
30 2.50 25 27T 2.4 25
40 2.50 21 20 2.3 2.1
S0 2.50 2.0 1.8 1.8 1.8

(a) ldentify a controlled vanable in the table. [1]




() (i} Use the equation

distance fravelied
mean time

mean speed =

o calculate the mean speed of the toy car when the slope is set at a height of

10cm, [2]
Meanspeed= . .. . mi/'s

{ii} . Describe how the mean time changes as the height increases by 10cm
steps. (2]
Il. Describe how the mean speed changes as the height increases. |

fe) (i) One student says. “The most repeatable data is for a height of 50 om”.
Explain why this statement s incorrect and write a samilar correct statement.  [2]

(i} Explain why using a imer connacted fo light gates positionad at the start and end
of the 2.50m frack will improve the resulis. I |




Separate Physics 2019 Q9

The overall siopping distance of a car is made up of two parts:
= the distance that the car travels when the driver is reaciing (thinking distance)
= the distance that the car travels after the brakes have been applied (braking distance).

L Thinking distance i Braking distance J
PR | i
- Overall stopping -

distance

The graph below shows how the thinking distance and braking distance depend on the speed
of a vehicle under good conditions.

istance (m)
[

100

-

u‘ i 1 1111 -

Speed (mph)

The table below shows the conversion from mph into més.

Speed (mph) 20 40 80 70
Speed (mis) g 18 7 £




{a) (i) Itis suggested that both thinking distance and braking distance are directly
proportonal o speed. Explain whether this suggestion is true. [

(i) Use information on page 18 and the equation:

. _  distance
HME S Speed
to calculate the thinking time of the driver when travelling at 40 mph. K]
Thinking tme=_______ s
(i} Use the information on the graph to complete the table balow. A
Spead (mph) D 20 30 40 g0 T0

Cwerall stopping distance (m)

(ivy Use the data n the table to plot the points on the grd opposite and draw a line to
show how the overall stopping distance depends on speed 3




fb) The speed limit along a road outside a school n Cardiff was 30 mph. The counci decded
fo reduce this to 20 mph n 2017

The entrance to the school s situated 15m afler a bend in the road.

Explain how the change in speed imit affects the chance of children getting knocked down
as they cross the road outside the school entrance. Use data to support your answer. [3]




Double Physics 2022 Q2

The total stopping distance for a moving car is given by the equation below:

total stopping distance = thinking distance + braking distance

(a) These distances may be affected by a number of factors.

Three of these factors are given in the table below.

Put a tick (/) or a cross (X) in each box below to show whether the distance is affected

by each factor.

The first row has been done for you.

- - - - Total stopping
Factor Thinking distance Braking distance distance
Worn tyres X J J

Drunk driver

Vet road

(b) At aspeed of 13m/s, the thinking distance of an alert driver is 9.1m.

Use the equation:

time

to calculate the thinking time.

distance
speed

Thinking time=_________

[3]

[2]




{e) A driver of a car travelling at 13m/s sees traffic lights 30m ahead when the lights turn to
red.

13m/s
ﬁ

N

e . o

30m

The thinking distance = 9.1 m and the braking distance = 13.9m at this speed.
Use the equation:
total stopping distance = thinking distance + braking distance

to explain whether the car would be able to stop before reaching the crossing. [2]




Contingency paper 2022 Q4

In a class experiment, some students investigate the stopping distance of a toy car after it
travels down a ramp.

In their experiment, they add stones to the toy to investigate whether its total weight affects its
stopping distance along the flat floor.

clamp stand

ar stops

here T
i
i toDDi ‘// height

stopping

i distance
» - —— angle of ramp |
|
|
|
(a) State the dependent variable. [1]

(b) The students are asked to investigate other variables that would affect its stopping
distance.
Using the same apparatus given, state two other independent variables they could
investigate. [2]




Separate Physics 2022 Q 7

(@) Indry conditions, a Formula One (F1) car can accelerate from 0 to 30m/s in
1.5 seconds in a straight line.

(i) State the change in velocity. [1]

Change invelocity = ... mfs
(i) Use the equation:

change in velocity
time

acceleration =

to calculate the acceleration of the racing car. [2]

Acceleration= ... mis?

(b} The photograph shows F1 cars lined up on the grid.




The graph below shows how the speed of a F1 racing car changes at the start of a race
as it leaves the grid and goes around the first bend.

Speed (m/s)

i
50

40

10 /

0 =
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Time (s)

(i) Use data from the graph to describe the motion of the car during the time shown.
Mo calculations are required. [6 QER]




(i) The car travels 85m during the time shown by the graph.
Use an equation from page 2 to calculate the mean speed of the car during this
time. [3]

Mean speed= ... mls




Double Physics 2023 Q2

The velocity-time graph is for part of a bus journey.

Velocity (m/s)
A

104

(83}

Time (s)

Use the information in the graph to answer the following questions.

ia) Complete the table by placing one tick (/) in each row to describe the motion in each

region of the graph. Region A has been completed as an example. [3]
Region of Not Constant : :
araph moving velocity Accelerating Decelerating
A "y

B
c
D




(b} Complete the following sentences using numbers from the box. [3]

2 4 & a8 10 20 50
(i) The maximum velocity ofthe busis ... ... m's.
(i} The change in velocity ofthe businregion Cis ... ... . mys.
(iii) The bus accelerates for a total time of ... ... 5.

ic) Use the equation:

change in velocity

acceleration =

time
to calculate the acceleration in region A. [3]
acceleration = ... mis”

(d} The bus travelled 270 m in the 503 shown.
Use the equation:
mean speed = dishﬂ

e time

to calculate the mean speed of the bus. [2]

meanspeed = ..o m's



Separate Physics 2023 Q6

The chart below is used by traffic collision investigators. It gives the thinking, braking and
stopping distances of cars driven at different speeds by an alert driver on a dry road.

Stopping distance is given by the following equation:
stopping distance = thinking distance + braking distance
An alert driver notices an obstacle 45m away on the road ahead. The position of this obstacle

is represented by the dark vertical line. If there is a collision, the chart also shows the impact
spead with the obstacle.

Driver sees obstacle Obstacle Impact speed in
} { dry conditions

50 Braking Stops in time

55 Stops in time

£ 60 Stops just in time

g

= 65 Hits at 32 km/h

[ik]

[1k]

,;% 70 Hits at 46 kmi/h
FiLs) Hits at 57 kmi/h
B8O Hits at 66 kmi/h

II.J 5 10 15 20 25 30 35 40 45 50 55 60 65 VO 75 B8O
stopping distance (m)

(a) Usea the information in the chart to answer the following questions.

(i) State the stopping distance for a speed of S0km/h. ... m 1]
(i) State the speed at which the car stops justintime. ... ... km/h 1]

(i) State the speed which gives a braking distance of 35m. ... km/h [1]




(iv) Tiredness doubles thinking distance for some drivers.
Gareth claims that, for these tired drivers travelling at 60km/h, the stopping
distance becomes 90m.

With the aid of calculations, explain whether you agree with the claim. [3]

(v) Use the equation:

and information from the chart for a car travelling at 80km/h (17 m/s), to calculate
the thinking time of an alert driver. [3]

Thinkingtime= ... .. ...8

{b) A caris travelling at TOkm/h on a dry road when it starts to rain causing the road to

become wet.
Complete the table below.
In each box, add either increases, decreaseas, or stays the same. [3]
- : Braki Stoppin Imi
Thinking distance distance distance 5p22§t

incregses




(e}

Seat belts and crumple zones work together to keep the occupants of a car safe in the

avent of a head-on collision.

Complete the table by placing a tick (/) in the column that matches with the action.

One has been done as an example.

Action

Seat belt

Crumple zone

Increases the time of the collision

s

Reduces force on the car

Prevents driver continuing
through the windscreen

End of questions

[]




