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2.9 Further Functions & Graphs

Question Paper

Course DPIB Maths
Section 2.Functions
Topic 2.9 Further Functions & Graphs
Difficulty Very Hard
Time allowed: 120
Score: /93
Percentage: /100
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Questionla

(a)

By considering graph transformations of an appropriate quadratic function, sketch the graph of y = (x+4)2-2 |x+4|-3.
Clearlyindicate any x-intercepts andany

y-intercepts.

[5 marks]
Question1b
(b)
Hence, find the values of k such that the equation (x +4)2 -2 | x +4| — 3 = k has exactly 4 distinct real solutions.

[4 marks]
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Question 2a
Afunction fis definedby flx) =(x—1)(x +2)(x—3), x€R.

(a)

(i)

Sketch the graph of y = | (x)].

(ii)

Hence find the set of values of x forwhich f(x) < | f(x)|

[4 marks]
Question 2b
(b)
Solve the equation f(x) = | x2 —4x +3|.

[5marks]
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Question 3a
Afunction fis definedby f(x) =x2—8x + 15, x €R.

(a)
1
Sketchthe graphof y = m . Clearlyindicate any intercepts with the coordinate axes and state the equations of any

asymptotes. Findthe coordinates of any turning points.

[6 marks]
Question 3b
(b)
1
By sketchingthe graphs of y = (x) and y on the same axes, find the values of x forwhich f(x) < f(_x)
[6 marks]
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Question 4a
(X + 3)(X - 4)

Considerthefunctionl‘(x) = =5

, XER, x#5. Thegraph of f is shown below.

(a)
Find the equation of the oblique asymptote of the graph of £

[4 marks]
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Question 4b

(b)
Sketchthe graphof y = |f(X) | Clearly indicate the points where the graph crosses the coordinates axes and state the

equations of theasymptotes.

[5 marks]

Question 4c

(c)
Sketch the graph of y = f{|x|). Clearly indicate the points where the graph crosses the coordinates axes and state the

equations of the asymptotes.

[4 marks]
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Question 5a
The graph of a function £ is shown below. The equations of the asymptotes are x =0, y=-1and y = 1.The point A(1, 2) lies on

the graph.

On separate sets of axes, sketch the graphs defined below. Foreach sketch, clearly label any asymptotes or discontinuities
and clearly show the coordinates of the point where A gets mappedto.

(a)

aFOhe
[4 marks]
Question 5b
(b)
y=[f(x)-2].
[4 marks]
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Question 5¢
()
1
y:
[A(x)]?
[4 marks]
Question 6a
Let f be the function defined by f(x) = (x — 1)(x2 + x — 26).
(a)
Sketch the graph of y = |1‘(X) | Give the exact coordinates of the x-intercepts.
[4 marks]
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Question 6b

(b)
Use differentiation to find the set of values of k such that there are 4 points of intersection between the graph of y = |f(x)|
andtheline y = k.

[6 marks]
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Question7a

The graph of the function f(X) =a|x+p| +q isshownbelow, where a, p, g € R.The graph has alocalmaximum at the
point A(3, 5) andintersects the y-axis at(0,-7).

(a)
Findthevalues of a, p and g.Hence solve f(x) =0.

[4 marks]
Question7b
(b)
Find the solutions to the equation f(x) = |7 — 2x|.

[4 marks]
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Question 8a
Considerthe function defined by f(x) = x| x|,x € R.

(a)

Sketch the graph of £.
[2 marks]
Question 8b
(b)
By first sketching the graph of £~! onthe same set of axes as the graph of £, solve f(x) = f‘l(x).
[3marks]

Question 8c

(c)

Given that k is a real constant, find an expression for £~1(k) in the case when:
(i)

k>0,

(if)

k<0.
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[3 marks]

Question 9a

The graph of a function f'is shown below.

(=1,0) (5,0)

(0, -2)

(2' _6)

On separate sets of axes sketch the following graphs clearly showing any key points.

a)

y=|x)| - f(x).

[2 marks]

Question 9b

(b)
y=f(x)| f(x)]

[4 marks]
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Question 9¢c

(c)
_ flx)
T

[2 marks]
Question10
(x) =x%—8x3 — 40x2 + 224 x — 240.
Find the values of suchthat | f{|x|)| = k has six distinct, real solutions.
Explain each stage of your solutionin full.
[4 marks]
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