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r

18 The graph of y = f(x) is shown on the grid.

(a) On the grid above, sketch the graph of y = f %x
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January 2019 P1H

The graph of y = f(x + k) is shown on the grid below.
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(b) Write down the value of £

(Total for Question 18 is 3 marks)
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The diagram shows the curve with equation y = f(x)
The coordinates of the minimum point of the curve are (-2, —1)

(a) Write down the coordinates of the minimum point of the curve with equation

(@) y="1fx-35)

1
(i) =5 £

The graph of y = asin(x — b)° + ¢ for -90 < x < 450 is drawn on the grid below.
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(Total for Question 18 is 5 marks)
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18 Here is the graph of y = sinx® for 0 < x < 360
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(a) On the grid above, sketch the graph of y = sin(x + 90)° for 0 < x < 360
(2)

In 0 < x < 360, the graph of y = sin(%) + 3 has a maximum at the point 4.

(b) Write down the coordinates of A4.

R e )
(2)
(Total for Question 18 is 4 marks)
. J
18

P 5 9 0 2 4 A 0 1 8 2 4

V3UY SIHL NI ILIM LION OG-

ey
‘,?/)"» K
XX >

-

2
S5

5%

s
’3}
0.0

% %
o

KR

o% -'0.0 X

<
X5

e
HM LON-OC
RTINS

¥
SORRRRIRKS

R
b
'
%



November 2024 P2H
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19 A curve has equation y = f(x)

There is only one minimum point on the curve.
The coordinates of this minimum point are (5, 4)

Write down the coordinates of the minimum point on the curve with equation

(i) y="f(x+5)

(i) y = 3f(x)

(i) y =f(x)-7

(Total for Question 19 is 3 marks)
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( )
20 A curve has equation y = f(x)

There is only one maximum point on the curve.
The coordinates of this maximum point are (-3, 4) 8
Write down the coordinates of the maximum point on the curve with equation g
-
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(i1) y = f(2x)
(T y e
(Total for Question 20 is 2 marks)
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( )
20 The diagram shows a sketch of part of the curve with equation y = f(x)
VA
(s, 1)
y=1f(x)
[ Voo
There is one maximum point on this curve.
The coordinates of this maximum point are (s, ¢)
Find, in terms of s and ¢, the coordinates of the maximum point on the curve with equation
) y=1f(x-2)
(R s )
(1)
(if) y = 3f(x)
(R s )
1)
(Total for Question 20 is 2 marks)
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e 0 &85
20 Curve C has equation y = f(x) 5 / 3
The graph of curve C has one maximum point. 58
The coordinates of this maximum point are (3, 5) 8\
(a) Write down the coordinates of the maximum point on the curve with equation g\
o
. o X%
(i) y=2f(x) =
ST
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M o
(i) y=f()—7 a
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(l) & f‘ RS
(i) y = f(-x)
o e )
1)
Curve L has equation y = x>+ 7x + 20
_ 2
Curve L is transformed to curve S under the translation 0
(b) Find an equation for S
Give your answer in the form y = ax’ + bx + ¢
=
B
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(Total for Question 20 is 7 marks) 825
\ J 855

20

AR 0 A o
p 7 2 7 9 2 A 0 2 0 2 8



January 2022 Paper THR

(
20 The curve with equation y = f(x) has one turning point.
The coordinates of this turning point are (—6, —4)
(a) Write down the coordinates of the turning point on the curve with equation
(D) y=1x)+5
[ e
(i) y=1(3x)
[C— e
(2)

The graph of y = g(x) is shown on the grid below.
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(b) On the grid, sketch the graph of y = 2g(x) for -1 <x <7
(2)
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( )
The graph of y = h(x) intersects the x-axis at two points.
The coordinates of the two points are (—1, 0) and (6, 0)
The graph of y = h(x + a) passes through the point with coordinates (2, 0), where a is a
constant.
(c) Find the two possible values of a
(2)
(Total for Question 20 is 6 marks)
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s

20 Here is a sketch of the curve y = acos(x + »)° for 0 < x < 360

Given that 0 < b < 180

find the value of ¢ and the value of b

(Total for Question 20 is 2 marks)
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( )
21 A curve has equation y = f(x)
There is only one turning point on the curve.
The coordinates of this turning point are (6, 5)
Write down the coordinates of the turning point on the curve with equation
(a) y=1flx—4)
[ e )
1)
(b) y =1(3x)
(R 3 e )
(1)
(Total for Question 21 is 2 marks)
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(
21 A curve has equation y = f(x)
There is one minimum point on this curve.
The coordinates of this minimum point are (5, —4)
Write down the coordinates of the minimum point on the curve with equation
) y=1fG+7)
o R )
1)
(i) y=~f(x)—-6
(o S )
(1)
(Total for Question 21 is 2 marks)
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( )
21 A curve has equation y = f(x)
There is only one maximum point on the curve. o
The coordinates of this maximum point are (4, 3) (@)
=
(a) Write down the coordinates of the maximum point on the curve with equation 3
=
i) v=flx— =
(D) y=1fx-5) z
m
2
(o e ) 5_:*
n
(ii) v = 3f(x) >
m
>
(o oy )
(2)
Here is the graph of y = asin(bx)° for 0 < x < 360
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(b) Find the value of a and the value of b. oSt
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(Total for Question 21 is 4 marks) |
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21 A curve has equation y = f(x)
The coordinates of the minimum point on this curve are (-9, 15)

(a) Write down the coordinates of the minimum point on the curve with equation

(i) y="fx+3)

1
(i) y= ()

The graph of y =acos(x + b)° for 0 < x < 360 is drawn on the grid below.

.

30 360
-1
-2
Given that @ > 0 and that 0 < b < 360
(b) find the value of @ and the value of b.
A =
b=

(Total for Question 21 is 4 marks)

P 6 6 2 9 7 A 0 2 4 2 8

24

Va4Y: SIHL NI ILIM LONOG

YIAY:SIHENEILIIM TON-Od

VIHY SIHLNEILIHM ION Od



DONOTWRITEIN THIS AREA DO NOT WRITE IN-THIS AREA

DONOTWRITE INTHIS AREA

January 2020 P2H

21 The diagram shows a sketch of part of the curve with equation y = f(x)
YA

(4, 6)

y=1x)

/
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There is one maximum point on this curve.
The coordinates of this maximum point are (4, 6)

(a) Write down the coordinates of the maximum point on the curve with equation

(i) y="Ffx+4)

(i) y=1(2x)

The equation of a curve Cis y =x*+3x +4
The curve C is transformed to curve S under the translation (6]
(b) Find an equation of curve S.

You do not need to simplify the equation.

(Total for Question 21 is 4 marks)

21

AR AT D0 O Turn over
P 5 9 7 6 2 A0 2 1 2 8



November 2021 P2H

%%
X

21 The curve C has equation y = f(x) where f(x) =9 —3(x + 2)?
The point 4 is the maximum point on C.

.>/

58

(a) Write down the coordinates of A.
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The curve C is transformed to the curve S by a translation of ( j

(b) Find an equation for the curve S.
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The curve C is transformed to the curve T.
The curve T has equation y = 3(x +2)* -9

(c) Describe fully the transformation that maps curve C onto curve T.
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The graph of y = acos (x — b)° + ¢ for =180 < x < 360 is drawn on the grid below.
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(d) Find the value of a, the value of b and the value of c.

(Total for Question 21 is 6 marks)
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21 Here is the graph of y = f(x)
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(a) On the grid above, draw the graph of y = 2f(x)
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Here is the graph of y = f(x)
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(b) On the grid above, draw the graph of y = f(—x)
(2)

(Total for Question 21 is 4 marks)
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S5O )

22 The graph of y = acos(x + b)° for 0 < x < 360 is drawn on the grid.
VA
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(a) Find the value of a and the value of b.

Another curve C has equation y = f(x)
The coordinates of the minimum point of C are (4, 5)

(b) Write down the coordinates of the minimum point of the curve with equation

(i) y=1(2x)

(i) y=1f(x) =7
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(Total for Question 22 is 4 marks)
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( )

22 The graph of y = sinx® for 0 < x < 360 is drawn on the grid.

VA
3

(a) On the grid, draw the graph of y = 2sin(x + 30)° for 0 < x < 360
(2)

(b) (i) Write x* — 6x + 10 in the form (x — @)’ + b where a and b are integers.

(i1) Hence, describe fully the single transformation that maps the curve with equation
y =x* onto the curve with equation y = x> — 6x + 10

(Total for Question 22 is 6 marks)
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(

22 Express

5x° +2x -7

4x* - 25 x( 2 3

- ) as a single fraction in its simplest form.
x-=3 2x-5

(Total for Question 22 is 4 marks)
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7

22 The point 4 with coordinates (-3, 2) lies on the straight line with equation y = f(x)

(a) Find the coordinates of the image of the point 4 on the straight line with equation

(i) y="Ff(x)-3

(i) y= f(g)

Here is a sketch of part of the curve with equation y = g(x)

YA
y=g()
BX(P, )
E Vo
The point B with coordinates (p, ¢g) lies on the curve.
(b) Find the coordinates of the image of the point B on the curve with equation
y=-gx-o)
where c is a constant.
S ) e )
(2)

(Total for Question 22 is 4 marks)
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( )
23 The diagram shows a sketch of the curve with equation y = f(x)
YA 5,7
y=1fx)
>
/¢ Vo
There is only one maximum point on the curve.
The coordinates of this maximum point are (5, 7)
Write down the coordinates of the maximum point on the curve with equation
() y=f(x+9)
[ s )
(i) y=f(x)+3
[ s )
(Total for Question 23 is 2 marks)
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( )

23 The diagram shows a sketch of the graph of y = cos(%)

yA = COS(f)
Y 2

DONOT WRITE IN THIS AREA:
o)
=V

(i) Find the coordinates of the point 4

(i) Find the coordinates of the point B

(Total for Question 23 is 2 marks)
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( )
23 A curve has equation y = f(x)
The coordinates of the minimum point on this curve are (6, —3)
Write down the coordinates of the minimum point on the curve with equation
(i) y=1(x)+10
[ (—— y )
(1)
(i) »y =1(3x)
(T y )
(1)
(Total for Question 23 is 2 marks)
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24 The curve with equation f(x) = 5x* +9x+2 is transformed to the curve with equation

OO

mmionod.

2 ) a
g(x) = 5(x+4)" +9(x+4)+8 by the translation (b]

OOK

(a) Write down the value of a and the value of b st
\%\
z
E
O = o \\g\\
>
b OO PR PO PP PP PPN t/ \
) 5
The graph of y = pcos(x+ q)O for 0 < x <360 is drawn on the grid below.
% A
4
N /
1
0 >
90 180 270 360 *
LN
, .
—4
Given that p > 0 and 0 < g <360
(b) find the value of p and the value of ¢
22
G = e
(2)

(Total for Question 24 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS
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24 The graph of y =asinx® + b is drawn on the grid. 5
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Find the value of ¢ and the value of b

(Total for Question 24 is 2 marks)
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25 The curve with equation y = g(x) is transformed to the curve with equation y = —g(x) by
the single transformation T.

(a) Describe fully the transformation T.

The diagram shows the graph of y = f(x)

Y A

-2 9) 2 4 6 8 10 x

—6

(b) On the grid, draw the graph of y = 2f(x — 1)

(Total for Question 25 is 3 marks)
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26 Here is a sketch of the curve with equation y = acosbx® + ¢ where —90 < x < 450
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Find the value of a, the value of b and the value of ¢

28

(Total for Question 26 is 3 marks)
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r

25 The diagram shows a sketch of the graph of y = 2sin(x + 60)°

J

)Y
/ /‘\\ /
B
0 ¢
N\ /
(1) Find the coordinates of the point 4
............................. (1)
(i1) Find the coordinates of the point B
............................. (1)
(Total for Question 25 is 2 marks)
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