
Cross-topic linkage

Factor Theorem, Graphs and Transformations
Wednesday 16th October, 2024

Question 1

Figure 1: https://www.desmos.com/calculator/vll0qkttz5

Figure 1 shows a the curve C1 with equation y = f(x) where

f(x) = (x− 2)2(2x+ 1), x ∈ R

The maximum turning point at the point marked P .

A second curve C2 has equation y = f(x+ 1).

(a) Write down an equation of the curve C2.

You may leave your equation in a factorised form.

(1)

(b) Find the coordinates of the point where the curve C2 meets the y-axis.

(2)

(c) Write down the coordinates of the two turning points on the curve C2.

(2)

(d) Sketch the curve C2, with equation y = f(x+ 1), giving the coordinates of the points

where the curve crosses or touches the x-axis.

(3)
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Question 2

f(x) = 3x3 + 3x2 + cx+ 12, where c is a constant

Given that (x+ 3) is a factor of f(x),

(a) show that c = −14.

(2)

(b) Write f(x) in the form

f(x) = (x+ 3)Q(x)

where Q(x) is a quadratic function.

(2)

(c) Use the answer to part (b) to prove that the equation f(x) = 0 has only one real

solution.

(2)

Figure 2

Figure 2 shows a sketch of the curve with equation y = f(x), x ∈ R.

On separate diagrams sketch the curve with equation

(d) (i) y = f(3x)

(ii) y = −f(x)

On each diagram show clearly the coordinates of the points where the curve crosses

the coordinate axes.

(4)
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Question 3

f(x) = −4x3 + 16x2 − 13x+ 3

(a) Use the factor theorem to show that (x− 3) is a factor of f(x).

(2)

(b) Hence fully factorise f(x).

(4)

(c) Sketch a graph of y = f(x), showing clearly the coordinates of each point where the

curve crosses the coordinate axes.

(3)

(d) Use your answer to part (c) and the sketch to deduce the set of values of x for which

f(x) ≤ 0

(2)

(Q05 WMA01/01, June 2017 adapted)
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Question 4

The curve C1 has equation y = f(x) where

f(x) =
(
x2 − 4

)
(x− 3)

(a) Sketch a graph of C1 showing clearly the coordinates of each point where the curve

crosses the coordinate axes.

(3)

The finite region R is bounded by C1 and the x-axis.

Given that R lies above the x-axis,

(b) Use inequality to define the region R

(2)

A second curve C2 has equation y = f(2x).

(c) (i) Write down an equation of C2

(You may leave your equation in a factorised form.)

(ii) Describe geometrically the transformation that maps C1 onto C2
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