Edexcel A level Mathematics Functions o

Section 1: Functions, graphs and transformations

Solutions to Exercise level 1

1, (@) (O  Thewapping is one-to-many.
(it)  The wmapping (s not a function.

(b) (©) The mapping is one-to-one.
(it) The mapping is a function.

() () Thewapping is many-to-many.
({L) The mapping is not a function.

@) ()  Themapping is many-to-one.
(iL) The mapping is a function.
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(i) (@) many-to-many (b} one-to-one () one-to-many
(it) (m) no () yes (e) no

2 1) fl) =1-3x where x>0
f(x)

The vange is f(x) <t.

(i) £00 = x° where x €R
f(x)

The range is f(x) 20.
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Edexcel A level Maths Functions 1 Exercise solutions

(i) flo = where —1 S x<1
1+ x

The largest posstble value of £(x) is when x = o, wheve f(x) = 1.
The smallest possible value of £(x) s when x =1, where f(x) =%.
The range s £ <f(x) <1.

2

4. 1) feQ,fx)==
) feR, - 9<fx)<=n
) f(eR, —1<f(0)<z
(v) f(x)eR, f(x)>0
vy f(oekR
V) feR, f()zo

5 O y=fk+2)
This graph is obtained from the graph of Yy = f(x) by a translation of 2
units to the left. The turning point is (-1, 2).
a1y

(.2 °(,2)

) y=1=0
This graph s obtainetfmn the graph of y = f(x) by a streteh, scale
factor £ parallel to the x-axis, The turning point is (%, 2).
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(i) y =fx-1) +2
This graph is obtained from the graph of Yy = {(x) by a translation

1
through (QJ . The turniing point is (2, 4).
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v) y =1
This graph is obtatned from the graph of y = {(x) by a reflection in the
5—axis. The turning point is (-1, 2).

471y

V) y=-2f0
This graph is obtained from the graph of Y = {(x) by a veflection in the
x-axis and a stretch scale factor 2 pavallel to the y-axis. The turning point
f's (1/ "4‘) .

=N

M) y=f(5x-1)
This graph is obtained from the graph of Yy = f(x) by a translation of
1 unit to the right followed by a streteh, scale factor 2, parallel to the
x-axis. The turming point is (4, 2).
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. () Atranslation through [

y=fk-3)-1.
So the graph of 4 = x* s mapped to the graph of
Yy=(x-3-1
=x"—6x+ 9-1

_:J wmaps the graph of Y = {(x) to the graph of

=x*—6x+8

(i) A stretch parallel to the x-axis, seale factor 3 waps the graph of Yy = f(x)
to the graph of Y = f(2x).
Sothe graph of y = x* is wapped to the graph of
Yy=2x)7=4x

(L) A reflection in the y-axis maps the graph of Y = £(x) to the graph of
y = fx).
So the graph of 4y = x* is wapped to the graph of

y=0x7=x

(fv) A strecch parallel to the y-axis, seale factor 3 wmaps the graph of y = f(x)
to the graph of Y = 2f(x).
Sothe graph of 4y = X is mapped to the graph of 4 =347

-2

(V)  Atranslation through [ -

] maps the graph of y = {(x) to the graph of

Y = flx + 2). Sothe graph of y = x* is mapped to the graph of
Y=(x+2)°
A reflection tn the x-axts waps the graph of y = {(x) to the graph of
Yy =-fx). Sothegraphof y =(x+2)° is mapped to the graph of
y=—(x+2)
=—(x* +4x+4)

=—x*—4x—4
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(Vi) A stretch parallel to the y-axis, scale factor 2 maps the graph of y= f(x)
to the graph of Y = 2f(x), So the graph of y = x is wmapped to the graph
of y=2x".

1
A translation through (Qj wmaps the graph of Y = {(x) to the graph of

Yy =fx-1) + 2. Sothe graph of gy =27 is mapped to the graph of
y=2Ax-1)"+2
A reflection in the y-axis wmaps the graph of Yy = {(x) to the graph of
Y = f(-x). Sothe graph of y =2(x—1)* +2 is mapped to the graph of
Yy=2A-x-1)"+2
=2(x* +2x+1)+2
=2 +4x+2+2

=2X*+4x+4
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