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Your TurnWorked Example

Page 19

Write the expression 4𝑥ଶ − 8𝑥 − 9 in the form 𝑟 𝑥 + 𝑝 ଶ + 𝑞
where 𝑟, 𝑝, and 𝑞 are integers.

Write the expression 3𝑥ଶ + 12𝑥 + 19 in the form
𝑟 𝑥 + 𝑝 ଶ + 𝑞 where 𝑟, 𝑝, and 𝑞 are integers.

Dr Frost 414a
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Solve the following quadratic equation, leaving your answer in 
exact form: 𝑥ଶ − 6𝑥 + 2 = 0

Solve the following quadratic equation, leaving your answer in 
exact form: 𝑥ଶ + 4𝑥 − 11 = 0

Dr Frost 415b
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Solve the following quadratic equation, leaving your answer in 
exact form: 3𝑥ଶ − 7𝑥 + 1 = 0

Solve the following quadratic equation, leaving your answer in 
exact form: 4𝑥ଶ − 7𝑥 + 3 = 0
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Your TurnWorked Example

Page 61

Given that 𝑓 𝑥 = 𝑥ଶ − 6𝑥 − 4, find the possible values of 𝑥
when 𝑓 𝑥 = 3.

Given that 𝑔 𝑥 = 𝑥ଶ − 3𝑥 − 12, find the possible values of 𝑥
when 𝑔 𝑥 = −8.

Dr Frost 432e
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Given 𝑓 𝑥 = −2𝑥 + 17
Solve 𝑓 𝑥ଶ = 3

Given 𝑔 𝑥 = −3𝑥 + 12
Solve 𝑔 𝑥ଶ = 3

Dr Frost 432i
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Given
𝑓 𝑥 = 2𝑥ଶ + 3𝑥 + 1
𝑔 𝑥 = 6𝑥ଶ + 11𝑥 − 11

Solve 𝑓 𝑥 = 𝑔(𝑥)

Given
𝑔 𝑥 = 𝑥ଶ + 2𝑥 − 1
ℎ 𝑥 = 5𝑥ଶ + 18𝑥 − 1

Solve 𝑔 𝑥 = ℎ(𝑥)

Dr Frost 432l
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Turning Point
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Your TurnWorked Example

Page 96

−𝑥ଶ − 6𝑥 − 10 can be expressed as − 𝑥 + 3 ଶ − 1.

Hence, or otherwise, state the coordinates of the maximum 
point of the graph 𝑦 = −𝑥ଶ − 6𝑥 − 10.

−𝑥ଶ + 8𝑥 − 19 can be expressed as − 𝑥 − 4 ଶ − 3.

Hence, or otherwise, state the coordinates of the maximum 
point of the graph 𝑦 = −𝑥ଶ + 8𝑥 − 19.

Dr Frost 416c



Your TurnWorked Example
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Find the minimum point of the graph with equation
𝑦 = 𝑥ଶ − 2𝑥 − 3

Find the minimum point of the graph with equation
𝑦 = 𝑥ଶ + 6𝑥 + 8

Dr Frost 416d
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Your TurnWorked Example
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Here is the graph of 
𝑦 = (𝑥 + 3)(𝑥 − 2)

a) Show which part of the graph that represents
𝑥 + 3 𝑥 − 2 < 0

b) State the solution set of 𝑥 + 3 𝑥 − 2 < 0

Here is the graph of 
𝑦 = (𝑥 + 2)(𝑥 − 1)

a) Show which part of the graph that represents
𝑥 + 2 𝑥 − 1 < 0

b) State the solution set of 𝑥 + 2 𝑥 − 1 < 0
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Here is the graph of 
𝑦 = (4 − 𝑥)(𝑥 − 1)

a) Show which part of the graph that represents
4 − 𝑥 𝑥 − 1 < 0

b) State the solution set of 4 − 𝑥 𝑥 − 1 < 0

Here is the graph of 
𝑦 = (3 − 𝑥)(𝑥 − 6)

a) Show which part of the graph that represents
3 − 𝑥 𝑥 − 6 < 0

b) State the solution set of 3 − 𝑥 𝑥 − 6 < 0
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Your TurnWorked Example

Page 151

The functions 𝑓 and 𝑔 are defined as follows:

𝑓 𝑥 = 𝑥ଶ − 3
𝑔 𝑥 = 3𝑥 − 5

Solve the inequality 𝑓𝑔 𝑥 > 𝑔𝑓(𝑥)

The functions 𝑓 and 𝑔 are defined as follows:

𝑓 𝑥 = 𝑥ଶ + 5
𝑔 𝑥 = 4𝑥 − 4

Solve the inequality 𝑓𝑔 𝑥 < 𝑔𝑓(𝑥)



Your TurnWorked Example
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The functions 𝑓 is defined as follows:

𝑓 𝑥 = 2𝑥 + 3

Solve the inequality 𝑓 2𝑥 ଶ > 𝑓(𝑥)

The functions 𝑓 is defined as follows:

𝑓 𝑥 = 3𝑥 + 1

Solve the inequality 𝑓 𝑥 ଶ ≥ 𝑓(𝑥ଶ)

Dr Frost 458l



Your TurnWorked Example
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The maximum area of the trapezium shown below is 8 cm2

All lengths are in centimetres.

Determine the range of possible values for 𝑥

The maximum area of the triangle shown below is 21 cm2

All lengths are in centimetres.

Determine the range of possible values for 𝑥

Dr Frost 458q
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Your TurnWorked Example
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Use the graph to convert:

a) 5 kilograms to pounds
b) 8 pounds to kilograms
c) 150 kilograms to pounds

Use the graph to convert:

a) 40 kilometres to miles
b) 10 miles to kilometres
c) 800 kilometres to miles



Your TurnWorked Example

Page 175

Use the graph to convert:

a) 60 US Dollars to Pounds
b) 20 Pounds to US Dollars
c) 1800 US dollars to Pounds

Use the graph to convert:

a) 60 US Dollars to Euros
b) 20 Euros to US Dollars
c) 1800 US dollars to Euros

Dr Frost 178b and 178c
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Distance-Time Graphs
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Your TurnWorked Example

Page 197

Study the distance-time graph below.

a) How far was the person from home at 8.30am?
b) How long did the person stop for?
c) How far did the person travel in total?

Study the distance-time graph below 

a) How far was the person from home at 11.20?
b) How long did the person stop for?
c) How far did the person travel in total?

Dr Frost 327a, 327b and 327c



Your TurnWorked Example
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Study the distance-time graph below.

What was the person’s speed in each section of the journey:
𝐴
𝐵
𝐶
𝐷

Study the distance-time graph below.

What was the person’s speed in each section of the journey:
𝐴
𝐵
𝐶

Dr Frost 327d



Your TurnWorked Example
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Study the distance-time graph below.

What was the person’s average speed for the whole journey?

Study the distance-time graph below.

What was the person’s average speed for the whole journey?



Your TurnWorked Example
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Here is a travel graph showing Kabir's journey from his house 
to the airport.

Kabir drives the same route back at an average speed of 50
km/h.

Work out how long the return journey took, giving your answer 
to the nearest whole number.

Here is a travel graph showing Gaetan's journey from his house 
to the football match.

Gaetan drives the same route back at an average speed of 
55 km/h.

Work out how long the return journey took, giving your answer 
to the nearest whole number.

Dr Frost 327f
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Speed-Time Graphs
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Your TurnWorked Example
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Edmund drives home from work. The graph shows the speed 
of his car during the journey.

Write down the car's maximum speed.
Give your answer in metres per second.

The graph shows Dave's speed as he cycles to school.

Write down Dave's maximum speed on his journey to school.
Give your answer in kilometres per hour.

Dr Frost 459a
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State and describe the acceleration between:
a) 𝐴 and 𝐵
b) 𝐵 and 𝐶
c) 𝐶 and 𝐷

Determine the acceleration from:
a) 𝐴 to 𝐵
b) 𝐵 to 𝐶
c) 𝐶 to 𝐷

Dr Frost 459d
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A motorcycle is initially at rest, then accelerates at a constant 
rate of 2 m/s2 for 4 seconds.

It maintains this speed for 10 seconds before accelerating 
again at a constant rate of 1 m/s2 for 2 seconds.

Determine the unknown values on the speed-time graph for 
the motorcycle.

A motorcycle is initially at rest, then accelerates at a constant 
rate of 3 m/s2 for 4 seconds.

It maintains this speed for 16 seconds before accelerating 
again at a constant rate of 2 m/s2 for 2 seconds.

Determine the unknown values on the speed-time graph for 
the motorcycle.

Dr Frost 459f
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Below is the speed-time graph of 40-second cycle journey.
Work out the total distance travelled by the cyclist over the 
journey.

Below is the speed-time graph of a 50-second car journey.
Work out the total distance travelled by the car over the 
journey.

Dr Frost 459h and 459g
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Below is a speed-time graph for a car journey.
The car travelled 3500 m in 100 seconds.
Calculate the value of 𝑉.

Below is a speed-time graph for a car journey.
The car travelled 1750 m in 100 seconds.
Calculate the value of 𝑉.

Dr Frost 459j
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Page 219

The velocity-time graph illustrate the motion of a vehicle 
moving in a straight line.

Given that the total displacement of the vehicle is 471.25 m, 
find the value of 𝑇.

The velocity-time graph illustrate the motion of a particle 
moving in a straight line.

Given that the total displacement of the particle is 249.75 m, 
find the value of 𝑇.

Dr Frost 459i
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A runner sets off to complete a circuit of a racecourse.

After 20 seconds a cyclist sets off after them.

This speed-time graph shows the speed of the runner 𝑅 and 
the cyclist 𝐶 over the first 55 seconds.

Show that the cyclist does not overtake the runner.

A runner sets off to complete a circuit of a racecourse.

After 10 seconds a cyclist sets off after them.

This speed-time graph shows the speed of the runner 𝑅 and 
the cyclist 𝐶 over the first 60 seconds.

Show that the cyclist overtakes the runner.

Dr Frost 459k
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6 Gradients and Areas of Graphs
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Gradients of Curves
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Your TurnWorked Example
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The diagram below shows part of the graph of 𝑦 = 𝑓(𝑥).

𝑃 is the point on the graph of 𝑦 = 𝑓(𝑥) where 𝑥 = 3.
Work out an estimate for the gradient of the graph at the 
point 𝑃.

The diagram below shows part of the graph of 𝑦 = 𝑓(𝑥).

𝑃 is the point on the graph of 𝑦 = 𝑓(𝑥) where 𝑥 = 4.
Calculate an estimate for the gradient of the graph at the 
point 𝑃.

Dr Frost 461b
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The graph shows the velocity, 𝑣 m/s, of a parachutist 𝑡 seconds 
after leaving a plane.

Calculate an estimate for the acceleration of the parachutist at 
𝑡 = 6.

The graph shows the speed, m/s, of a runner, 𝑡 seconds after 
the start of a race.

Calculate an estimate for the acceleration of the runner at
𝑡 = 4.
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Question 1: Below is the distance-time graph for 
  the Zirst 40 seconds of a train journey. 

(a)  Use the graph to calculate an estimate 
        for the speed of the train at 30 seconds. 

(b)  Explain why your answer to (a) is only an estimate. 

(c)  Estimate the highest speed reach by the train 
        on the journey. 
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Your TurnWorked Example
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Work out an estimate of the area between the curve, the axes 
and 𝑥 = 4.
Use 4 strips of equal width.

Work out an estimate of the area between the curve, the axes 
and 𝑥 = 8.
Use 4 strips of equal width.

Dr Frost 460d, 460a, 460b and 460c
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Below is a speed-time graph showing the speed, in metres per 
second, of an object 𝑡 seconds after it started to move.

a) Use 5 strips of equal width to find an estimate for the 
distance travelled in the first 10 seconds.

b) Is your estimate an overestimate or underestimate?

Below is a speed-time graph showing the speed, in metres per 
second, of an object 𝑡 seconds after it started to move.

a) Use 3 strips of equal width to find an estimate for the 
distance travelled between 𝑡 = 1 and 𝑡 = 4.

b) Is your estimate an overestimate or underestimate?

Dr Frost 460h, 460f and 460g
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