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2.9 Further Functions & Graphs

Question Paper

Course DPIB Maths
Section 2.Functions
Topic 2.9 Further Functions & Graphs
Difficulty Hard
Time allowed: 80
Score: /65
Percentage: /100
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Questionla
Considerthe function f(x) =x2—4|x| =5, x €R.

(a)

Solve f(x) =0.
[4 marks]
Question1b
(b)
Sketch the graph of f. Clearly indicate the intersections with the coordinate axes and any turning points.
[4 marks]
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Question 2
Given that

f(x) =eX,XER,

sketch on separate axes the graphs of

(i)
y=1(|x-1])
(i)
y=1flx)-1|
(i)
y=f(—|x]).

Show any intercepts with the axes, label any local maximum and minimum points and give the equations of any asymptotes.
Leave numbers in terms of e where appropriate.

[9 marks]
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Question 3a
Considerthe function f definedby f(x) =4x2—8x —5.

(a)
Sketch the graph of y = |f(X) |. Clearly indicate any intercepts with the axes and any turning points.

[6 marks]
Question 3b
(b)
Sketch the graph of y = [f(x)]2 Clearly indicate any intercepts with the axes and any turning points.

[3 marks]
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Question 4a
(a)

Sketchthecurve y = andtheline y =3 — x on the same diagram, clearly indicatingany x- and y- axes intercepts as

x+3
wellas any asymptotes.

[3marks]
Question 4b
(b)
Hence find the exact solutions to the equation
3 4
Tlx+3
[5 marks]
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Question 5

The graph of f has two asymptotes with equation x =0.25 and y = 0.5 as shown below. The graph passes through the
points A(0,6) and B(3, 0).

1
Sketch the graph of y = @ .Clearly indicate the points where the graphintersects the axes orhas a discontinuity and
state the equations of any asymptotes.

[6 marks]
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Question 6a

Consider the function definedby f(x) = In(k — x) where f has the largest possible valid domain and k is a positive constant
suchthatk>1.

(a)
Sketchthe graphof y = f(x) Give the equations of any asymptotes and any intercepts with the axes in terms of k. Clearly
state the domain andrange of £.

[4 marks]

Question éb
The function gis defined by g(x) = f(|x]|). Therange of gis g(x) < 1.

(b)

(i)

Findthe exactvalue of k.
(if)

Statethedomainof g.
(iii)

Sketch the graph of g.

[4 marks]
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Question 6c
(c)

Given that |g(x)| = p has exactly two distinct real solutions find the range of values of p.

[3marks]

Question7
Findthe set of values of x which satisfy the inequality

|2x2-13x+15|>3x— 15

[6 marks]
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Question 8a

(a)
By considering theinverse of an appropriate function, sketch the graph y = \/; .

[2 marks]
Question 8b
The function fis defined by f(x) =+/16-2x andits domainis the largest possible set of real values.
(b) () Statethedomainandrangeof f.
(ii) Sketchthegraphofy= (x). Clearly label the points where the graph intersects the axes.
[3marks]
Question 8c
(c)
On separate sets of axes, sketch the graphs of:
(i)
y=f(|x])
(if)
y=[fx)P.
Foreach graph, define the domain andrange and clearly label the points where the graph intersects the axes.
[3marks]
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