Core 3 Functions Questions
(From AEA Papers)

For answers, see the AEA website

2003, Question 5:

5.

The fimction fis gven by
1 2 2
fix) = ;(x- — 4)(x? - 25),

where x 1s real and A 1s a positive mteger.

(a) Sketch the graph of y = f{x) showing clearly where the graph crosses the coordmnate axes.
)

(p) Fmd, m terms of A, the range of f

(¢) Fmd the sets of positive mtegers & and A such that the equation

= )

has exactly & distmet real roots.

©)
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2005, Question 6:

6. Figure 1

Tt

Fimme 1 shows a sketch of part of the curve with equation y = fix), where
flz) =x(12-x7)
The curve cufs the x-axms at the pomts P, O and R, and O & the maximum  pomt.

(n) Fmd the coordmates ofthe pomts P, Jand R
(4

(b) Sketch on separate dimgrame. the graphs of
® y=fI,

@ y=flx|+1),

mdicatmg on each sketch the coordmates of amy masonamn pomts and the mfersections wih
the x-axs.
(6)



Figure 2
Yy

Figare 2 shows a sketch of part of the curve C. with equation ¥ = fix — v) + w., where v and w are
constants. The x-axis & a tangent to C at the menmuum pomt 7. and C mbersects the y-axs at 5.
The bne jommg 5 to the naxinmm pomt [ is paralie]l to the x-axis.

(c) Fmd the vake ofv and the value of w and hence find the roots of the equation

fix —v)+w=0.

®)




2008, Question 6:

.

a+ b
= - _ I'_j
fix) T - xreE R x#F-2,

where a and » are constants and & == 0.

(a) Find £'(x).

(2)
(b) Hence. or otherwise, find the value of g so that fiix) =x.
(2)
The curve C has equation y = f{x) and fiix) satisfies fix) =x.
(c) On separate axes sketch
@© y=1x).
(3)
(i) y=fix-2)+2.
(3)

On each sketch you should indicate the equations of any asymptotes and the coordinates. in terms
of b, of any intersections with the axes.

The normal to C at the point P has equation y =4x — 39. The normal to C at the point { has equation
y=4x+ k&, where ¥ is a constant.

(d) By considering the images of the normals to ¢ on the curve with equation
y=1x—2)+ 2. or otherwise, find the value of k.

()
2009, Question 1:
1. (a) On the same diagram, sketch
y=@+D2-x) and y=x"-2[.
Mark clearly the coordinates of the points where these curves cross the coordinate axes.
(&)

(b) Find the x-coordinates of the points of intersection of these two curves.




2012, Question 1:

1. The function f is given by

f(x)=x2-2x+6, X

W
]

(a) Find the range of f.

The function g is given by

(b) Find gf (v).

W
()

g(x) =3 +V(x +4), x

(¢) Find the domain and range of gf.

2013, Question 7:

Figure 1

Figure 1 shows a skeich ol the curve C,with equation y = lix) where
x 12
Hxj= —+— xzl
) 3 x
The lmes x = { amd y = % are asymploles o O . The poinl 4 on ) 5 a mmmmum and the pomi &
on ) & & mex imum.

{a) Fmd the coorhmates o’ 4 and 8.
)

There is a norma | o O, which does nol inlerssct C 2 sscond Gme, that hes equastion x =k, whens
k=0

{b) Wrile down the vahie ol k.

i
The poinl P {a f), > 0 and a 2k, lies on . The normal o O, al P does nol inbersect £
a seomd bme.
{c) Fmnd the value of o, lesving your answer in simplifed surnd form.

=
{d} Fmd the equation of this nomal

&

Thecurve C; has equation y = fix )

{e) Skeich C, datmng the coordinsles ol any tuming pomis and the aquations ol any asympioes.
£

The lme with equation y =mx + 1 does nol touch or inlersec C, .

{I'' Fmnd the sel ol passible values for m

[t




2014, Question 1:

1. The function f is given by
fix) = In(2x - 5), x>25

(a) Find £1(x).

The function g has domam x > 2 and

fe(x) = ln( s 1; ) x>2

X —

(b) Find g(x) and simplify your answer.

2)

3)

2014, Question 3:

3. (a) On separate diagrams sketch the curves with the following equations. On each sketch you

should mark the coordinates of the points where the curve crosses the coordinate axes.

(1) y=x*-2x-3
(i) y=x*-2|x| -3

(i) y=x-x—|x| -3

(b) Solve the equation

Xox—|x] -3=x+x

(M

“




2014, Question 6:

6. (1) A curve with equation y = fix) has f(x) = 0 forx = a and
A=[f)dx amd V=x [F0F dx
where a and b are constants with b > a.
Use integration by substitution to show that for the positive constants r and b

xj'“_*:[r tir—WPdr=art (b—a)+ 2mrd + T

)

(1)
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Figure 1
) . . = + -
Figure 1 shows part of the curve C with equation y =4 m
This curve has asymptotes x = m and x = n and crosses the y-axis at (0, p).
(a) Find the value of p, the value of m and the value of n.
4

{b) Show that the equation of C can be written in the form y = r + fix — k) and specify the
fimcticn f and the constants » and h.
4

The region bounded by C, the v-axis and the lines x = — and x =— is rotated through 27 radians
about the x-axis. 6 3

(c) Find the volume of the solid formed.
(9



