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(a) (i) Sketch the graph of y = p(x), where p(x) = 3x — 4. b B Let =304 reneRANG £
(i) On the same set of axes, sketch the graph of y = p~" (x). |
Label the coordinates of the points where each graph crosses the coordinate

axes. ‘ja—u, = 3¢

44 = oc

(b) (i) Find an expression for p~*(x). 3
(i) Find an expression for 3 [p(x) + 16].

(ili) What can you deduce about the sequence of transformations given

by 2 [p() + 16]2 P"(,C) = DC_;if oR P"(x) B L3 (X"‘f)

=

)14
qu(goc +Il)

|
g0t - |3l

f[re)ns) = P
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The equation y = f(x), where f(x) = (x ~@?, with a > 1, is shown below. ox) RoOTH PoINTS oW AXKES So
-0 o xX=0

A x-=o0 f(x):(o-O\)?
Sl
j: @

The points A and B are the points where the graph intercepts the coordinate axes.

A= (0,)

2
B -0 o= ( xX= 0\)
2
(b) Sketch the graph of y = —f(—x), labelling the images of the points A and B and

2X-A=0O
stating their coordinates in terms of a.
PIGEENN
31

(¢) Write down the value of a such that the point 4 is three times as far from the origin

as the point B, B: (q,O)

[

() Write down, in terms of a, the coordinates of A and B.
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The equation y = f(x), where f(x) = (x — a)?, with a > 1, is shown below.

b) [(—x) ReFueerio | ~(x) rReEFECT WX

Kl(,c\,a)

The points A and B are the points where the graph intercepts the coordinate axes.

() Write down, in terms of a, the coordinates of A and B.
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(b) Sketch the graph of y = —f(—x), labelling the images of the points A and B and
stating their coordinates in terms of a.

3]

(¢) Write down the value of a such that the point 4 is three times as far from the origin
as the point B,

[
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The equation y = f(x), where f(x) = (x — a)%, with a > 1, is shown below.

6) BoTH on Axes S0 MoORiZow74L AND
VERTICAL DISTANCES FRoM RIGIN

A=3R
<a/a1> = ("*10>
at = 3a

a=3

The points A and B are the points where the graph intercepts the coordinate axes.

() Write down, in terms of a, the coordinates of A and B.
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2]

(b) Sketch the graph of y = —f(—x), labelling the images of the points A and B and
stating their coordinates in terms of a.

3]

(¢) Write down the value of a such that the point 4 is three times as far from the origin
as the point B,

[
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The diagram shows the graph of y = f(£), where f(t) = $in2¢, 0° < x < 180°, g\)

) "|> VEwrticaL StReTdd SF 3
MAx oF Siw2E =)

max 3(sw2t)=3

4-3

(a) (i) Write down the maximum value of y when y = 3f(£).
(if) Write down the first value of ¢ for which this maximum ocurs.
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(b) (i) Write down the minimum value of y when y = 5(¢ + 30°). HoR| 2ov7AL VALVE
(ii) Write down the frst value of t for which this minimum occurs.
(2 °
(©) Find, in terms of £(£), the combination of transformations that would map the graph t l" s
of y = f(£) onto the graph of y = 2 + sint, 0° < x < 180°.

2]
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The diagram shows the graph of y = f(£), where f(t) = sin2¢, 0° < x < 180°.

. ) T LawsLATION (-io) owLy ATFEQS €

VERTICKHL STRETCH SFS omunrrsasj

]) MW Sin2E=-)
min S (Sm2E+30)=-5S

=S

() (i) Write down the maximum value of y when y = 3f(t).
(if) Write down the first value of ¢ for which this maximum occurs.
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(b) (i) Write down the minimum value of y when y = 5(¢ + 30°).
(if) Write down the first value of ¢ for which this minimum occurs.

12 t=|35-50

(<) Find, in terms of (¢), the combination of transformations that would map the graph
of y = f(£) onto the graph of y = 2 + sint, 0° < x < 180°.

t=1035°

2]
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‘The diagram shows the graph of y = (t), where f(£) = sin2¢, 0° < x < 180°. C)

[(t) = sw2¢&
f(iit) = Sivt
ﬁ(;'_t)"z s Q+sivt

f(6)+2

() (i) Write down the maximum value of y when y = 3f(t).
(if) Write down the first value of ¢ for which this maximum occurs.
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(b) (i) Write down the minimum value of y when y = Sf(t +30°).
(ii) Write down the first value of ¢ for which this minimum occurs.

12]
(<) Find, in terms of f(£), the combination of transformations that would map the graph

of y = (t) onto the graph of y = 2 + sint, 0° < x < 180°.

2]
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The function f(x) is to be transformed by a sequence of functions, in the order detailed

o | MoRI2oW7AL = (NSIDE BRACKET S
(scaemactor = L)

1. Ahorizontal stretch by scale factor 2
2. Areflection in the x-axis
3. Atranslation by (3)

STRETCH = MuLTIPLY

(5

2. VERTIcAL REFLECTION = OUTIIDE

B p(}zx) (nEGATIVE)

3. VERTICAL TRANSLATION = 0UTSIDE
~H(3=)+2
2-f(5%)

Write down an expression for the combined transformation in terms of £(x).
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‘The diagram below shows the graph of y = g(x) where

0 241

(a) Write down the equations of the two asymptotes.

[21
(b) Determine the equations of the two asymptotes on the graph of y = g(2x) — 3.

121

(<) Determine the range of |g(3x) — 2|.

[21
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The diagram below shows the graph of y = g(x) where b)

2241
x-1"

WMo |zowige STRETCH ST-5
TRANSLATION éﬁ’g)

8 =

x#1

I ASYMPTOTE AFFECTED BY STRETCH

X =\ = | X=o5S
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J ASYMPTOTE AFFECTED BY TRANSLATION

(a) Write down the equations of the two asymptotes.

[21
=2 = = =)
(b) Determine the equations of the two asymptotes on the graph of y = g(2x) =3,

121
(<) Determine the range of |g(3x) — 2|.

[21




image16.png
‘The diagram below shows the graph of y = g(x) where

D g)eR gD #2 E YT e

W =T—g x#1

| Ppmprote o2 overmsEnsTI

UNAFFECTED BY HORIZONTHL STRETCH

gB0#2

[
TeBnsLATIoW (—z)

S(Zx)'l # 0

(a) Write down the equations of the two asymptotes.

g
8
£
;
x

o MODULDS MAKES EVERY THING PeSITIVE

(b) Determine the equations of the two asymptotes on the graph of y = g(2x) — 3.

121

Rmee <R |9(39-21> 0

[21
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The point with coordinates (1, ~4) is a stationary point on the graph with equation
y=h(x).
Determine the coordinates of the stationary point on the graphs with the following
equations:

(0] =2h(x-1),
(i) h(x+1)+2,
(i) y=IhG3x) +2.

131 ‘
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VERTICAL STRETCH SF 2
VERTI CAL TRANSLATIOW (-'Z)
5 Coolp X 20—l

‘The diagram below shows the graph of y = f(x). H
‘The stationary points are marked on the diagram. | A

a3
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On separate diagrams, sketch the graphs with equation MoRI2om7AL
o )
O y-zw-+ ||> A= (-1,20) AnD
(i) y=f+1)+3 VERTIenL
On each diagram, state the coordinates of the images of the points A and B under the / TRAWSLATI oW

given transformation. / ( 4)
[41 3 >
X

J"‘ \6‘,:(0"2)
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The turning point on the graph of y = f(x) has coordinates (2, ~5) as shown on the
diagram below.

!) REFLECT TRowi BELOW 22 AXIS

TeANSLAT oW (‘?)

(2.-9) > (25 = (2.¢)

Il) (2,—5) > (’l, 6) CrmwGE In Y

25)
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DIsTANCE = 1| umiTs
(i) On the diagram above sketch the graph of y = |{(x)| + 1 and state the coordinates of

the turning point.

(ii) State the distance between the turning points on the graphs of y = f(x) and
¥ =)l +1.
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Describe, in order, a sequence of transformations that maps the graph of y = f(x) onto ‘
the following graphs:

DEBLWITH WSIDE BRACKETS FIRST
@) y = 36(x +2),
Oy Twsine = M ORIZONTAL

- OUTSIDE = VERTICAL

‘) TRANSLATION BY ('g)

VERTIcAL STRETCH SF. 3
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Given that f(x) = 3x? - 2x find an expression for g(x), where g(x) is obtained by (
applying the following sequence of transformations to f(x). l. r xX) D (9( - 2)
1. Translation by (3) 2 2 ( _
2. Vertical stretch of scale factor 4 3 oet-20¢ = 3 x-2)° = 2(x-2

3. Translation by (%)

" 3(oc?-uc i) =2 4
Iact —1lse +1b

2 [lx-2) > uflx2)
L (32 - 1l +16)
[25¢2 —Sboc +bit

s uflx2) > wfe2)-3
|20 -Sboc +b6L -3

Fsave myexams

j(x) = 1222 —Sbac +4)





image5.png
(ii) On the same set of axes, sketch the graph of y = p~(x).

Label the coordinates of the points where each graph crosses the coordinate
axes.

(a) (i) Sketch the graph of y = p(x), where p(x) = 3x — 4. CL)

/Y (&)

(b) (i) Find an expression for p~ (x).
(i) Find an expression for 3 [p(x) + 16]. (t) b

'3 i
(iif) What can you deduce about the sequence of transformations given 3 1

by 3 [pC) + 167 -
o =P ()L)
(— &,0) \ ‘j

O]

(o)

4
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