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The graph of y = 5" is transformed by a stretch in the y-direction, scale factor 5

State the equation of the transformed graph.

Circle your answer.

[1 mark]



Determine which one of these graphs does not represent y as a function of x.

Tick (v) one box. FW e X ‘l’he,rc CC/Y'TE,SP‘JY\(){S
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Ca \Af\\ﬂ ﬂt— 9 .

[1 mark]
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4 Sketch the region defined by the inequalities
y<(1-2x)(x+3)andy—x <3 ‘d < A+3

Clearly indicate your region by shading it in and labelling it R.

[3 marks]
Y £ —2x*-5x +3
rocts: »=-3, 1——%
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n X
1\
4 p(x) = 4x3 — 15x2 — 48x — 36
4 (a) Use the factor theorem to prove that x — 6 is a factor of p(x).
xX-6=0 xX=0@ [2 marks]

wWNTN L=
P(b) _ 4(@)3 _ |5(@)Z _ 08(6) -3=0 . W-0G 18 QFOC"W oF P(xy

4 (b) (i) Prove that the graph of y = p(x) intersects the x-axis at exactly one point.

WX +AX G , [4 marks]
X—G )y 3 - \5X“-U81L- 30 (Ll'x FAx ?‘ﬂ)(x—@) =0
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4 (b) (ii) State the coordinates of this point of intersection.
(Q, ,0) [1 mark]

4 (a) Sketch the graph of

[3 marks]

4 (b) Solve the inequality

4—|2x—6>2
2>]22~6) So D=2 -~6
anch D > —2XY¥6

D22 —£ —> © =X SO DL H
D>-DX+L = DA >HS5O 207D

TAUS 220l

[2 marks]



9 Chloe is attempting to write

numerators.

(x+ 1) +2)?

6

2 2
XX as partial fractions, with constant

Her incorrect attempt is shown below.

Step 1

Step 2

Step 3

Answer

2x2 4+ x A B
_|_
E+NDx+22 x+1 (x+2)7?

2x2 +x = A(x+ 2)° + B(x + 1)

Letx=—1=4=1
Lletx=-2=B=-6

2x2 L x 1 6

C+rNr+2?2 x+1 (x+23

9 (a) (i)

By using a counter example, show that the answer obtained by Chloe cannot be

correct. L€ X=\ ¢ | &
— 7 = [2 marks]
20+ \ A [+1\ (1+2) GD;?—JGT'#J@
(+)(1+2)? @ o 214Xk
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9 (a) (ii) Explain her mistake in Step 1.
Sheshoud split 1t as A
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9 (b) Write sz as partial fractions, with constant numerators.
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6 The function f is defined by

f(x)=

6 (a) Find the range of f.
when xX=0:

N =

(x%+1),x>0

[1 mark]
+(0?n) -4 F(DL)Z X
6 (b) (i) Find f~T(x)
let X = ’2"{‘61"") [l_'x.jl- =y [3 marks]
2% = u? -1
2:_,9‘*3',_ T () = T2 -
6 (b) (ii)) State the range of f—1 (x)
[1 mark]

F_.(JC) %0

6 (c) State the transformation which maps the graph of y = f(x) onto the graph of

y=1""x

Qe('lﬁcbtmm o Line Y=2c

[1 mark]

6 (d) Find the coordinates of the point of intersection of the graphs of y = f(x) and

y==1"1(x)

-1 = 5 (P l)

Mepnoa 4

2x-\ = ':T-'(in-t)z

A -Y = x"-\- sz+ )
o=x*+2%x* 5215 =0
x—'-l x= ‘w\a‘a\nokﬂ toots

Y=z (124)

=1
(i)

[2 marks]
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ld =12x-|

x= Z:X."-'l
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O = 1,2"'“
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7 (a) Sketch the graph of any cubic function that has both three distinct real roots and
a positive coefficient of x3
[2 marks]

v F 3

7 (b) The function f (x) is defined by
f(x) =x3+3px? +¢

where p and g are constants and p > 0

7 (b) (i) Show that there is a turning point where the curve crosses the y-axis.

£ =31+ px (guaenc (m)=o - twang) [ markel

wwen X=0 . ve 0ossen the
{,‘ (0) =0 R -l'mrmra Fmrtt wheré Qg'_ ax IS (1:0\



7 (b) (i) The equation f(x) =0 has three distinct real roots.

By considering the positions of the turning points find, in terms of p, the range of
possible values of g.

ﬁ‘ ()= 3x*+ b p ¥ q=o0:
when §'(2)=0 (2 dstancy
0 = 2x*+ opX roobs)
o= 3x(xt2p)

[5 marks]

and wnen y = —-2p
f'(x)= bxtep
when X0, £''(x) =P 70 (locor M\n\mm)
wnen X=-2p
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