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Q1. The graph of y = f(x) is shown on each of the grids.
(a) On this grid, sketch the graph of y = f(x — 3)
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(b) On this grid, sketch the graph of y = 2f(x)
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(Total 4 marks)
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Q2. Here is the graph of y = f(x).
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(a) Write down the coordinates of the point where the graph of y = 2 f(x) meets the y-axis.
(cerverrerrerenenennens ) e )
1)
(b) On the grid, draw the graph of y = f(x — 1).
)
(Total 3 marks)
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Q3. The graph of y = f(x) is shown on the grid.
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(a) On the grid above, sketch the graph of y = f(x + 3)
()
The graph of y = g(x) is shown below.
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The graph G is the reflection of y = g(x) in the x-axis.
(b) Write down an equation of graph G.
(1)
(Total 3 marks)
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Q4. The diagram shows a sketch of the graph of y = cos x°
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(a) Write down the coordinates of the point A.
1)
(b) On the same diagram, draw a sketch of the graph of y = 2 cos x°
(1)
(Total 2 marks)
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Q5. The graph of y = f(x) is shown on the grid.
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Graph A is a reflection of the graph of y = f(x).

(a) Write down the equation of graph A.

The graph of y = g(x) is shown on the grid.
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Graph B is a translation of y = g(x).

(b) Write down the equation of graph B.

Transformations of functions

1)
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The graph of y = cos x° is shown.
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(c) Write down the coordinates of the point marked C.
(ceeerreemreeree e s eeeteeereeseenareenaeans )
(1)

(Total 3 marks)
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Q6. Here is the graph of y = sin x° for —180 < x < 180
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(a) On the grid above, sketch the graph of y = sin x° + 2 for —180 < x < 180
()
Here is the graph of y = cos x° for —180 < x < 180
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(b) On the grid above, sketch the graph of y = -2 cos x° for —180 < x < 180
()
(Total 4 marks)
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Q7. y=1()

The graph of y = f(x) is shown on the grid.
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(a) On the grid above, sketch the graph of y = — f(x).
()
The graph of y = f(x) is shown on the grid.
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The graph G is a translation of the graph of y = f(x).
(b) Write down the equation of graph G.
()
(Total 3 marks)
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Q8.

10

Va

(3.—4)

The diagram shows part of the curve with equation y = f(x).
The coordinates of the minimum point of this curve are (3, —4)

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

@) y=f()+3

(cevrerreeneeneenieenees ) eereeerreetenr e eas )

(i) y = £(2x)
(cerremmemnreneenenees ) eerrerrreete s )

(i) y = f(-)
(cevverreeneeneeneenees ) eereeerreeee e eas )
(Total 3 marks)
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Q9.
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The diagram shows part of the curve with equation y = f(x).
The coordinates of the maximum point of the curve are (3, 5).

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

(@) y=f(x+3)

(cerremmeenrenre et ) eereeeteee ettt ettt e nae e )

(ii) y = 2f(x)
(cerreerreerreeee et ) eereeetene ettt et e e tesae e )

(iii) y = f(3x)
(cerremmeerrenre et ) eereeeteee e ettt ettt e re e )
3)

The curve with equation y = f(x) is transformed to give the curve with equation y = f(x) — 4

(b) Describe the transformation.
(1)
(Total 4 marks)
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Q10. The diagram shows part of a sketch of the curve y = sin x°.
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(a) Write down the coordinates of the point P.
( , )
1)
(b) Write down the coordinates of the point Q.
( , )
(1)
Here is a sketch of the curve y = a cos bx° + ¢, 0 < x < 360
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(c) Find the values of a, b and c.
a =
b=
C =
3)
(Total 5 marks)
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Mark Scheme

Q1.
(a) Parabola through 2 B2 for a parabola with min (4, —1),
(4, -1), (2, 3), (6, through (2, 3). (6, 3).(3, 0). (5. 0)
2(3.0) (5 0) (B1 for a parabola with min (4, —1)
or
a parabola through (2, 3) and (6.
3)or
a parabola through (3, 0) and (5,
0) or
a translation of the given parabola
along the x-axis by any value
(D) Parabola through 2 other than +3 with the points (—1.
(1.-2). (0.0). (2, 3) (0, 0) (1, =1} (2. 01 (3. 3) all
0} translated by the same amount)
B2 parabola with min (1, =2,
through (0, 0) and (2, 0}
(B1 parabola with min (1, —2) or
parabola through (0, 0), (2, 0) (-1.
6) and (3, 6))
Q2.
(a) {0,—-1) 1 Bl cao
(b} Straight line 2 M1 for a horizontal translation of 1
drawn unit.

Al for straight line drawn parallel
to 3= f(x) through O from (-1.5, 3}
to(1.5,-3)

Q3.

(a) Correct 2 M1 for any translation along x axis
graph Al correct position
(b) v=-g(x) 1 B1 for y = -g(x) oe from correct
interpretation of diagram
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(a) {90, 0) 1 B1 for (90, 0) (condone {5, 0})

(D) Correct graph 1 B1 for graph through (0, 2) (90, 0) (180,
-2) (270, 0) (360, 2) professional
judgement

(a) y=1f(-x) 1 B1 cao
(b) y=gx)+1 1 B1 cao
(© (180,-1) 1 B1 cao
Q6.
(a) Graph drawn Z B2 correct graph drawn
(B1 for a graph ranslated up/down)
(b) Graph drawn 2 B2 for correct graph drawn
(B1 for a graph reflected in the x axis or stretched
by sf 2 parallel to they axis)
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Q7.

(a) sketch M1 for inverting the parabola, so
maximum is at

(=203
A1 for parabola passing through all three
of the points ( -2, 0}, (0, —4), ( —4, —4)

(o) y=1(x-86) 1
Bifory=f(x—6)ory=(x—4)7oe
(a)
¥
4
2
4 2 2 4 g
Q8.
» {31 3 Bl cao
ii 15,4
@ ( ) Bl for(1.5,—4)acceptl5or 1% or % for x coordinate
(iii}) (-3, -4) Bl cao
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Q9.

(a) (1) (0, 5) 3 Bl cao
(1) (3, 10) Bl cao
(111) (1,5) Bl cao
Translation of 1 B1 for a correct transformation,
(®) 0 _ 0
oe eg translation of or
—4 -4
translation of 4 units in the
negative y-direction, oe.

Q10.
(a) 180, 0 1 Bl for 180, 0 Acceptw 0
270, -1 1 3T
® B1 for 270, -1 accept T,—l
(c) a=2 3 El cao
h=3 Bl cao
c=1 Bl cao
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