Lesson 5
A-Level Pure Mathematics, Year 2

Functions||
5.1 Transformation Of Graphs (Part 2)
Replace all Effect on graph
occurrences of...| ...with (Transformation)
. [a
X (X —a) Translatlon( O)
. [0
y (y-b) Translatlon( b)
X (—=X) Reflection in they-axis
y -y) Reflection in thex-axis
X (cx) Stretch parallel to the-axis with scale facto%v
y (dy) Stretch parallel to thgaxis with scale facto%
& Replacing all occurrences »fwith y AND all occurrences of with x
causes reflection in the lirye= x.
<& Reflecting the graph of a one-to-one function in the yirex gives the

graph of the inverse function.

5.2 Example#1

If f(x) = & thenf 1) = logax, X > 0
When plotted on a common graph each is a reflection of the other in tlye=line

VA y=a"
y=Xx
1




5.3 Example #2

Sketch on separate diagrams the graph of the following four related equations,
each time, stating the range of the corresponding function.

(i) y=(x-37°-4 (i) y=|(x-3)?-4|

Giil) y+2=|(x=372-4] (iv) 2-y=|(x-23)?-4]

[ 3,3, 3 3marks]



5.4 Exercise
Any solution based entirely on graphical
or numerical methods is not acceptable
Marks Available: 46
Question 1

The functiony = Xt — 325C is graphed below.

Paying attention to where the three turning points lie, sketch the related curves,
(i) y=|x*- 324 (i) y=|x=-2-32(x-2)?|+32

[ 2,3marks]



Question 2
The graph of a functiony = f (x), x € R, consists of two line segments

that meet at the poirR( 4, — 3)
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Sketch, on two separate diagrams, the graphs of,
(a) y=2f(x+4)

(b) y=[|f=x]
On each graph, show the coordinates of the point correspondig to

[ 3,3marks]



Question 3

The graph of a functiony = f (x), x € R, has two turning points.

Oneis atP(-3, 0) andthe otherisa (2, —4)
yA

P(-3,0)

>
N X

Q(23_4)

Sketch, on two separate diagrams, the graphs of,
(a) y = 3f(x+2)

(b) y=[fx]|
On each graph, show the coordinates of any turning points.

[ 3, 3marks]



Question 4
The graph of a functiony = f (x), passes througP(0,-2) andQ(3, 0)
Furthermore f (x) is an increasing function.
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Sketch, on three separate diagrams, the graphs of,
(a) y=[fo]|
(b) y=11tx

1
(c) Y=Ef(3x)

On each graph, show the coordinates of points where contact is made with axes.

[ 3,3,3marks]



Question 5
The graph of a functiony = f(x), x € R, intercepts thg-axis at(0, 1)
and has a local maximum &t( 2, 3), as shown.
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Sketch, on three separate diagrams, the graphs of,
(a) y=Ff=x)+1

(b) y=f(x+2)+3

(c) y=2f(2

On each sketch, show the coordinates of the point at which it intersects
they-axis and the coordinates of the point to whicis transformed.

[ 3,3, 3marks]



Question 6
The diagram shows part of the graphyoE f(x), x € R
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(1,a)
The graph consists of two line segments that meet at the (ghird ), a < 0
One line meets theaxis at( 3, 0)

The other line meets theaxis at(— 1, 0) and they-axis at(0, b), b < 0

In separate diagrams, sketch the graph with equation,
(a) y=Ff(x+1)

(b) y="f([x])
Indicate on each sketch the coordinates of any points of intersection with the axe

[ 2, 3marks]



Given that

fx)=|x-1 -2
find
(c) the value of and the value df

[ 2marks]

(d) the value ok for which f (x) = 5x

[ 4 marks]
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