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3
The graph of y = f(x) is transformed to the graph of y = 1 + f(%x).

Describe fully the two single transformations which have been combined to give the resulting
transformation. [4]
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2
1  The graph of y = f(x) is transformed to the graph of y = 3 — f(x).

Describe fully, in the correct order, the two transformations that have been combined. [4]
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3 In each of parts (a), (b) and (c), the graph shown with solid lines has equation y = f(x). The graph
shown with broken lines is a transformation of y = f(x).

(a)

(b)

(c)
}i
M7 !
!
2 ;
yi=f(x)
[ S -
v ] |
T T T : x
-3 2,10 1 2 3
7+ —1
N i/
> -2
State, in terms of f, the equation of the graph shown with broken lines [2]
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The diagram shows graphs with equations y = f(x) and y = g(x).
Describe fully a sequence of two transformations which transforms the graph of y = f(x) to y = g(x).
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The diagram shows the graph of ¥ = f(x), which consists of the two straight lines AB and BC. The
lines A’B’ and B'C’ form the graph of y = g(x), which is the result of applying a sequence of two
transformations, in either order, to y = f(x).
State fully the two transformations.
O&@H«,pﬂqﬂdi‘o ..... X zoxis.,..Scele. o
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4

2 Thecurve y = x? is transformed to the curve y=4{x— 3)2 —8.

Describe fully a sequence of transformations that have been combined, making clear the order in which
the transformations have been applied. [51
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2

1 (a) Express x>+ 6x+5 in the form (x + @)? + b, where a and b are constants. [2]

(b) The curve with equation y = x° is transformed to the curve with equation y = x> + 6x + 5.

Describe fully the transformation(s) involved.

..................................................................................................................................................

.....................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

........................................................................................................................................................
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3
2 (a) The graph of y = f(x) is transformed to the graph of ¥ = 2f(x - 1).
Describe fully the two single transformations which have been combined to give the resulting

transformation. [3]
- ,
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(b) The curve y = sin2x — 5x is reflected in the y-axisand then stretched by scale factor 3 in the
x-direction.

Write down the equation of the transformed curve. [2}
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3

A function f is defined by f(x) = x* — 2x+ 5 for x € R. A sequence of transformations is applied in the
following order to the graph of y = f(x) to give the graph of y = g(x).

@ Stretch parallel to the x-axis with scale factor

B

@ Reflection in the y-axis
@ Stretch parallel to the y-axis with scale factor 3

Find g(x), giving your answer in the form ax? + bx + ¢, where a, b and ¢ are constants. [4]
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In the diagram, the graph of y = f(x) is shown with solid lines. The graph shown with broken lines is
a transformation of y = f(x).
(a) Describe fully the two single transformations of y = f(x) that have been combined to give the
resulting transformation. q, 4]
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7
5  The graph with equation y

= :ér) is transformed to the graph with equation y = g(x) by a stretch in
the x-direction with factor 0.5 followed by a translation of ( (l))@
(@) The diagram below shows the graph of y = f(x}.

On the diagram sketch the graph of y = g(x).

31
y
4
ANA |
i i
2' 1
- X
-10 -8 -6 ~4 -2 0 f 4 6 8 10
1 I
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In the diagram, the graph with equation y = f(x) is shown with solid lines and the graph with cquation
v = g(x) is shown with broken lines.

(a) Describe fully a sequence of three transformations which transforms the graph of y = f(x) to the
graph of ¥ = g(x). [6]
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6  Functions f and g are both defined for x € R and are given by

f(x)=x*-2x+5,
g(x) =x% +4x + 13,

(a) By first expressing each of f(x) and g(x) in completed square form, express g(x) in the form
f(x + p) + g, where p and g are constants. [41

- 3 [2]

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
R R LD e R I
........................................................................................................................................................

........................................................................................................................................................
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6 The equation of a curve is y = x* — 8x + 5.

(a) Find the coordinates of the minimum point of the curve.

The curve is stretched by a factor of 2 parallel to the v-axis and then translated by (;" )

. @ (2]

(b) Find the coordinates of the minimum point of the transformed curve.

@/VL\[“'{P& ...... -Cﬂmdéjll ......................................................................

........................................................................................................................................................

.........................

.............................................................

........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................
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9

(¢) Find the equation of the transformed curve. Give the answer in the form y = ax? + bx + ¢, where
a, b and c are integers to be found.

o 4]
.............. 26020 286 2 W) L
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3
2 The graph of y = f(x) is transformed to the graph of y = f(2x) - 3.

(@) Describe fully the two single transformations that have been combined to give the resulting

transformation. I3]
@&@Mwmlldﬁo Seole. LS
The point £ (5, 6) lies on the transformed curve y = f(2x) — 3.
(b) State the coordinates of the corresponding point on the original curve y = f(x). [2]
b 3
4
UIAD W . .+5. ................................................................................................
L
USROS 4.7 A SOSN 0 NOSSROO 1= YN 7 SOOI =K (o WSO
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5 (a) Express 2x*—8x+ 14 in the form 2[(x-a)*+ b]. 21

The functions f and g are defined by

f(x) =x* forxeR,
gx)=2x>-8x+14 forxeR.

il

(b) Describe fully a sequence of transformations that maps the graph of y = f(x) onto the graph of
¥ = g(x), making clear the order in which the transformations are applied. 4]

R i et R R LT LR TLE. IF O S S
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.......................................................................................................................................................

....................................................................................................................................................

........................................................................................................................................................
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Functions f and g are both defined for x € R and are given by
f(x) = x* —4x+9,
g(x) =247 + 4x + 12.

(a) Express f(x) in the form (x - a)? + b. 1M
................. \1}'-&&@4-01:@(,- )-—Ck’rq
................................................................................................... 'Z,

= ( Y. -\ + S
-— -

(b) Express g(x) in the form 2[(x + ¢)* + d]. [2]

_— L
............ Ixtor st 2 2| e Teo v o]
- T
: el).z Lk
1
= 2( Gt ¢ S
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(c) Express g(x) in the form kf(x + h), where k and h are integers. [1]

-I/ " L
..................................

..............................................

(d) Describe fully the two transformations that have been combined to transform the graph of'y = f(x)
to the graph of y = g(x). (4]

-3

......................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................
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4 (a) The curve with equation y = x> + 2x — 5 is translated by ( _; )

Find the equation of the translated curve, giving yqur answer in the form y = ax® + bx + ¢.  [3]

(b) The curve with equation y = x? + 2x — 5 is transformed to a curve with equation y = 4x? + 4x — 5.

Describe fully the single transformation that has been applied. [2]
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4  The transformation R denotes a reflection in the x-axis and the transformation T denotes a translation

of( _:1)’ )

-—

(a) Find the equation, y = g(x), of the curve with equation y = x? after it has been transformed by
the sequence of transformations_R followed by T. [2]

...........................................................................................................................................................

R D Y
........................................................................................................................................................

LR R R L L L R L L T T A

(b) Find the equation, y = h(x), of the curve with equation'y = x* after it has been transformed by
the sequence of transformations T followed by R.

................... £ L}),e s )’(Z-ﬂﬁ : -3}*‘][2]

R Y

........................................................................................................................................................
........................................................................................................................................................
R R R T D D T T

........................................................................................................................................................

(c) State fully the transformation that maps the curve y= g(x) onto the curve y = h(x). [2]

SR (). 22003 m LR S
....................... %JL) el o P ‘5) +.| Q -
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O 2 4 6 8 100 12
The diagram shows a curve which has a maximum point at (8, 12) and a minimum point at (8, 0). The
curve is the result of applying a combination of two transformations to a circle. The first transformation
applied is a translation of ( 3 ) The second transformation applied is a stretch in the y-direction.
(a) State the scale factor of the stretch. [1]
L@a@oﬁﬂzw&k,% ..... ievvede éfrmc‘rdﬂ%\'w@ .......
St L., 0. He A web Seolp, dmedor D
e SO T N, WO, 0 TN =)
(b) State the radius of the original circle. [1]
L [3 -
Lochis. 2. L. (orpin... vl it AN .
(c) State the coordinates of the centre of the circle after the translation has been completed but before
the stretch is applied. 3 2]
(d) State the coordinates of the centre of the original circle. [2]
T b -
...................................... LS B2 2 243,28,
.......................... L
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