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Solutionbank

Edexcel AS and A Level Modular Mathematics

Exercise A, Question 1

Question:

Sketch the graph of each of the following. In eaabke, write down the
coordinates of any points at which the graph ménet€oordinate axes.

@y= |[x-1|
Y= | X+3 |
I N S
©y= | 2X 5 |
@y= |7-x]|

@y= |xX2-7x-8 |

ny= |x-9 |
@y= |xX+1 |
_ ] 12
hy= | 7|
Ohy= - |x|
Ohy= - [3x-1]
Solution:
@)
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Vi Y i
0, 1)
1,0 % 1. 0 x
(n,—l}/[ ) (1, 0)
y=x—1 y=|x-1]
Fory= |x-1]:
Whenx=0,y= | -1 | =1 (0,1)
Wheny=0,x-1=0 = x=1 (1,0)
(b)
Vi y A
{0.:3) (0, 3)
f—l%,m/
A (—ll..ﬂ} X
_}1221}'4—3 _:L’: |2Y+3|
Fory= | 2+3 | :
Whenx=0,y= |3 | =3 (0,3)
3 ( 1)
Wheny=0,%+3=0 = x= -3 \—15,0}
©
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Vi Y i

(10,0)_— 0,59~ _—
0, -5 |_—" x (10,0) X

_1 _ 1
.]'1_5 %= V — |E'\—5|
y= | >X =D |
Whenx=0,y= | -5 | =5 (0,5)
1
Wheny=0,5x-5=0 = x=10 (10,0}
(d)
L L
(0, 7) (0, 7)
7.0y -
X (7, 0) X
y=7-x y=|7-x]|

Fory= |7-x|:
Whenx=0,y= |7 | =7 (0,7)
Wheny=0,7-x=0 = x=7 (7,0)

@©X2—-7x-8= (x+1) (x-8)
Wheny=0, (x+1) (x-8) =0 = x= -landx=8
Curve crossex-axisat( —1,0) and (8,0
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Vi L
(0, 8)
-1,0) (8, 0)
\ X (-1, 0) (8., 0) x
(0, -8)
y=x2-Tx-8 y = .YE—TJ{—8|
Fory= |x2-7x-8 | :
Whenx=0,y= | -8 | =8 (0,8)
HX°-9= (x+3) (x-3)
Wheny=0, (x+3) (x-3) =0 = x= -3andx=3
Curve crosseg-axisat ( —3,0) and (3, 0)
Vi
(-8, 0) 3,0 * (3. 0) 3
_}—:\2_9 ¥ = ‘\‘)'_9|
Fory= |x2-9 | :
Whenx=0,y= | -9 | =9 (0,9)

(@) The graph of = x® + 1 is found by translating = x3 by +1 parallel to thg-
axis
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i Vi
/ 0, 1) 0, 1)
(1, 0) x (-1, 0) X
y=x3+1 y=|x2+1]
Fory= |x®+1 | :
Whenx=0,y= |1 | =1 (0,1)
Wheny=0,x*+1=0 = x=-1 = x=-1 (-1,0)
(h)
Ya Vi
x X
i L2 = |12
1 P
No intersections with the axes (the axes are asyes)
0
3/9/201:
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Vi Vi
0, 0) x (0, 0) *
y=x y=|x]|
Vi
(0, 0)
X
y=-|x|
Passes through the origin (0
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1) ¥ Vi
X X
0, =1
! y = [3x - 1]
L
{ﬂ'-_l}
Fory= - | X-1]:
Whenx=0,y= - | -1]|] = -1 (0, -1)
1 (1 )
Wheny=0,%-1=0 = x= 3 k5,0)

© Pearson Education Ltd 2C
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Exercise A, Question 2

Question:

Sketch the graph of each of the following. In eaabke, write down the
coordinates of any points at which the graph ménet€oordinate axes.

@y= |cox | ,0 < x < 2
oy= |Inx | ,x>0

©y= [2-2|

@y= |100 - 16¢ |

ey= |tar2x | ,0<x<2x
Solution:
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(a)Jf 'y
(3.0 o X
3 (5. 0)
¥ = Cos X
VA
T 3n =“L
{E B0 3> 0)
y = |cos x|
(b)
Vi Vi
(1, 0) X (1, 0) 54
y=1nx y=|1n x|
(©)
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Vi Y i

0, 1)

/(1,0} % (1. 0) X
g (X

Fory= |[2-2]:
Whenx=0,y= |X-2|= | -1| =1 (0,1)
Wheny=0,2-2=0 = 2*=2 = x=1 (1,0)

(a)
Va Vi

— —

(0, 99) (0, 99)

=
o |

2. 0) ) 2. 0)

y = 100 - 10° y = |100—10%|
Fory= |[100 - 164 | :

Whenx=0,y= |100-18 | = |99 | =99 (0, 99)
Wheny=0,100 - 1§=0 = 10°=100 = x=2 (2,0)
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(e)_]f A
/ / / o

(5, 0) (t,0) @
V A
y = |l::111 2:~:|
(5.0 (r.0) (3. 0) !
Fory= |tanX | :
Whenx=0,y= |tan0| =0
Wheny = 0, tan2<—0
T _ % (Z ) (3 )
= XO,Z,,Z,ZT kZ,O},(ﬁ',O),kz,O}
© Pearson Education Ltd 2C
3/9/201:

file://C:\Users\Buba\kaz\ouba\c3 5 a 2.t



Heinemann Solutionbank: Core Maths 2 Pagel of 1

Solutionbank
Edexcel AS and A Level Modular Mathematics
Exercise B, Question 1

Question:

Sketch the following graph and write down the camates of any points at
which the graph meets the coordinate axes.
y=2[x| +1

Solution:

0, 1)

.“

2x + 1 y=2|x| +1

e
I

Fory=2|x| +1:

Whenx=0,y=1 (0,1)

Wheny=0,2|x| + 1=0
VN I

No values | x | cannot be negative

© Pearson Education Ltd 2C
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Exercise B, Question 2
Question:

Sketch the following graph and write down the cawaites of any points at which
the graph meets the coordinate axes.

y=|x|2-3| x| -4

Solution:
Y VA
(4. 0)
0 X
(0, —4)
y=x2-3x-4
Fory= | x| %-3|x]| -4
Whenx=0,y= -4 (0, —-4)
Wheny=0, | x| 2-3|x| -4=0
= (Ix]+1)(C[x]-4)=0
= x| =

© Pearson Education Ltd 2C
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Exercise B, Question 3

Question:

Sketch the following graph and write down the cawaites of any points at which
the graph meets the coordinate axes.

y=sin|x|, -2t <x<2r
Solution:
|5 1
¥ = sin x
0 Qr, 0) X
_1' L
y =sin | x|
(=2, 0) (-, 0) O Qr, 0) X

© Pearson Education Ltd 2C
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Exercise B, Question 4

Question:

Sketch the following graph and write down the cawaites of any points at which
the graph meets the coordinate axes.

y =2 | X |
Solution:

0,1
© b (0, 1)

© Pearson Education Ltd 2C
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Exercise C, Question 1

Question:

On the same diagram, sketch the graphs=of- 2x andy =

Solve the equation —-x2=

Solution:

| 1

1
Intersection point A is on the reflected paryof 7x - 2.

1
(Ex—z) = - X
1 _
- oX+t2= - X
1
2X — oX= -2
3
Ex:—z
_ 4
X= =3

© Pearson Education Ltd 2C
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Exercise C, Question 2

Question:
On the same diagram, sketch the graphs=of | x | andy= | -4 -5 | .
Solve the equatio| x| = | —4x-5]| .
Solution:
Vi
y = |—4_\‘ -5 |
y = |x|
AN/B y=|x2-4]
0 _’%

Intersection point A is on the reflected paryof x.
-X= —4x-5
4Xx—-x= -5
3X= -5

_ _ 2
X= =3
Intersection point B is on the reflected paryef x and also on the reflected
ofy= —4x - 5.
-X= - (-4&%-5)
- X=4xX+5
- X—=4x=5
-5X=95
x= -1

© Pearson Education Ltd 2C
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Exercise C, Question 3

Question:

On the same diagram, sketch the graphs=oBx andy = | X2 — 4 | . Solve
the equatior3x = |x2—4 | .

Solution:

A y=|x2-4|

:,.u:“

Intersection point A is on the reflected parycf x2 — 4.
3= - (x¥-4)

X2 +3x-4=0

(x+4) (x-1) =0 (x= —4is not valid)
x=1

Intersection point B:

X=x2-4

0=x*-3x-4

0= (x—-4) (x+1) (x= —1is not valid)
x=4

© Pearson Education Ltd 2C
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Exercise C, Question 4

Question:

On the same diagram, sketch the graphs=of | x| — landy= - | X | .
Solve theequatio| x| - 1= - |3x | .

Solution:

¥ = |r| -1

“ Y

O

Intersection point A:

x—-1= -3
X+x=1
1

X= 7

Intersection point B is on the reflected part ofibgraphs.
- (x) 1= - (-%)

-X-1=3

-4x=1

© Pearson Education Ltd 2C
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Exercise C, Question 5

Question:

On the same diagram, sketch the graphsoR4 + % - x?andy= |5 -4 | .

Solve the equation 24 2 x“= |5 -4 | . (Answers to 2 d.p. where
appropriate

Solution:

y=24x+2x — x?

Intersection point A is on the reflected paryaef 5x — 4.
- (5x—4) =24+X-x°
~BX+4=24+X%X- X%

X2 —7x-20=0
7 +\49 + 80 iy . :
X= "5 (positive solution not valid)

x= —218(2d.p.)
Intersection point B:
5X — 4 = 24 + X - X°

X2 +3x-28=0
(x+7) (x—-4) =0 (x= =7 is not valid)
X=4

© Pearson Education Ltd 2C
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Exercise D, Question 1

Question:

Using combinations of transformations, sketch tteglg of each of the
following:

@y =2x% -4

y=3(x+1)?

3
©y= L ~2

3

@Y= 75

ey=5sin(x+30°) ,0 < x < 360°
1

hy= € +4

@y= [&] + 1

hy=2S-3

Hy=3In (x-2) ,x>2

Gy= |2e-3 |
Solution:
@y = X2
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0 X

y = 2x2. Vertical stretch, scale factor 2.

Vi

=¥

0

y = 2x2 - 4. Vertical translation o - 4.
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(b)Y = X

0 &

y=(x+1) 2 Horizontal translation ¢ - 1.
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y=3(x+1) 2 Vertical stretch, scale factor 3.

¥a

X | =

@Y=

file://C:\Users\Buba\kaz\ouba\c3 5 d 1.f

1r

=¥
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3 .
y = . Vertical stretch, scale factor 3.
Vi
0 X
3 _ _
y = % — 2. Vertical translation of - 2.
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X |~

@y =

1 , ,
y = ;_,. Horizontal translation of +2.
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D
=Y

3 :
y = ;_,. Vertical stretch, scale factor 3.

YA

=T

(e)y = Sinx

VA

il
A 180~——"360 *

y=sin(x+ 3C° ) . Horizontal translation c — 3C°
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B2
0517 NG i

150 330

=Y

y=5sin (x+ 30 ° ) . Vertical stretch, scale factor 5.

Vi
5 2
2.5
0 150 330 X
_5 1
My =€
Y
|
____,_,_—'-'
9] X

1 _ 1
y = €. Vertical stretch, scale factgr

file://C:\Users\Buba\kaz\ouba\c3 5 d 1.f 3/9/201:
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¥

1
y = €&+ 4. Vertical translation of + 4.

1
(Whenx =0,y = &’ + 4 =4.5).

Ja

4.5

@Y = 4x

file://C:\Users\Buba\kaz\ouba\c3 5 d 1.f
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Vi
0

y= |[4x | . For the part below theaxis, reflect in the-axis.
Va
0 X

y= |4x | + 1. Vertical translation o + 1.
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-
=7

hy=x>

Y

y = 2x3. Vertical stretch, scale factor
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y = 2x3 - 3. Vertical translation of - 3.

Vi

=Y

9/

i)y =Inx
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y=In (x—-2) . Horizontal translation of +2.

Vi

y=3In (x—2) . Vertical stretch, scale factot
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Fi

My =€

Vi

y = 2€X. Vertical stretch, scale factor
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'___.I'IF

y = 2 — 3. Vertical translation of — 3.

Vi

y= |2€X-3 | . For the part below thx-axis, reflect in thx-axis
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Exercise E, Question 1

Question:

The diagram shows a sketch of the graphoff ( x) .
The curve passes through the ori@inthe point A ( — 2, —2) and the point
B(3, 4).

_J“ A
B(3, 4)

Q
/
=V

A(-2, -2)
Sketch the graph of:
@y=3f(x) +2

oy=f(x-2) -5

1
@y= 3f(x+1)

@y= —f(2x)
In each case, find the coordinates of the imagéiseopoint<O, A and B

Solution:

@y = 3f ( x) . Vertical stretch, scale factor
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(3, 12)

=

(0, 0)

(-2, —6)
y =3f (x) + 2. Vertical translation of +2.

Vi
(3, 14)

/ 0. 2)

.—-‘-"--F
Al

oy =f(x—-2) .Horizontal translation of +
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(ZaE
0, -2)

y=f(x—-2) - 5. Vertical translation of - 5.

L

Y

0 (5, -1)

{U=1)

cy=f(x+1) .Horizontal translation ¢ — 1.
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2, 4)

1
--'5"

1 1
y= Sf(x+1) . Vertical stretch, scale factgr

L

(2, 2)

-""'.-.f-
o

(-3, -1)

1
@y ="f(2x) .Horizontal stretch, scale factgr
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Y |
(15, 4)
(0, 0) N
3[,
(-1, =2)
y= —f(2x) . Reflection in the-axis.
(Vertical stretch, scale factor — 1).
ya
-1, 2)
(0. 0) 7

(15, —4)

© Pearson Education Ltd 2C
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Exercise E, Question 2

Question:

The diagram shows a sketch of the grapp off ( x) . The curve has a
maximum at the point A( — 1, 4) and crosses the akdsegoints B(0, 3)
andC( -2,0) .

.1" i

A(-1, 4)

B(0, 3)

8 |

/ C(=2, 0) 0

Sketch the graph of:
(@)y=3f(x-2)

by = %f (% )

©y= —-f(x) +4
@y= —2f(x+1)

For each graph, find, where possible, the coordsat the maximum or
minimum and the coordinates of the intersectiomizsowith the axe

Solution:

@y ="f(x—-2) .Horizontal translation ¢ + 2.
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(1, 4)

(0, 0)

=V

y =3f (x—2) . Vertical stretch, scale factor 3.

Fi

s 12)

(0, 0)

1r

1
by ="f ( X } . Horizontal stretch, scale factor 2.
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=

o

-2, 4)

=7

_ 1o (1) - L
y= >f L 2X ) . Vertical stretch, scale factgr
i
(-2, 2)

I
(0. 13)

=Y

)y = —f(x) .Reflection in thex-axis. (Vertical stretch, scale faci — 1).
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:.
(_15 _4)
y= —-f(x) +4. Vertical translation of + 4.
Vi
0, 1)
{_1 5 0] X

@y=f(x+ 1) .Horizontal translation of — 1.

VA

\

(=2, 4)

o

(-3, 0)

file://C:\Users\Buba\kaz\ouba\c3 5 e 2.t 3/9/201:



Heinemann Solutionbank: Core Maths 2 Pageb of 5

y=-2f(x+1)
Reflection in thex-axis, and vertical stretch, scale factor 2.

Va

=

(-3, -8)

© Pearson Education Ltd 2C
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Exercise E, Question 3

Question:

The diagram shows a sketch of the graph off ( x) . The linesx = 2 and
y = 0 (thex-axis) are asymptotes to the curve.

Vi

//

0 2

) |

Sketch the graph of:

@y=3f(x) -1

by=f(x+2) +4

@y= —f(2x)

For each part, state the equations of the asyny;

Solution:

@y = 3f ( x) . Vertical stretch, scale factor
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x=2

y=3f (x) — 1. Vertical translation of — 1.

¥

__________________________________

Asymptotesx = 2 ,
(b)y:f(X+2) .H

-
-2

X
y= -1

orizontal translation c — 2.
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9, y = 0 3,

=

=
y=f(x+2) +4. Vertical translation of +4.

Y

=Y

O

x=0

Asymptotesx=0, y=4

1
©y=f(2x) . Horizontal stretch, scale factgr

file://C:\Users\Buba\kaz\ouba\c3 5 e 3.t 3/9/201:



Heinemann Solutionbank: Core Maths 2 Paged of 4

Vi
_—l—"'-'j
y=0 X
x =1
y= —f(2x) . Reflection in thex-axis.
.]'1 A H
r =1
y=10
= & X

Asymptotesx =1, y=0

© Pearson Education Ltd 2C
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Exercise F, Question 1

Question:

(a) Using the same scales and the same axes, sketghajphs oy = | 2x | and
y= |x—a| ,wherea> 0.

(b) Write down the coordinates of the points wheregitegph ofy = |x —a | meets the
axes.

(c) Show that the point with coordinates (a5 2a) lies on both graphs.

(d) Find the coordinates, in termsayfof a second point which lies on both graphs.

[E]
Solution:

@)

=T
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Va

y = |2x|

“ Y

o

)y Fory= |x—-a| :
Whenx=0,y= | —a| =a (0,a)
Wheny=0,x-a=0 = x=a (a,0)

c)Fory= |2 | :

Whenx= -a,y= | —2a| =2a

So ( —a,2a) liesony= |2 | .

Fory= |x-a| :

Whenx= -a,y= | —a-a| = | — 2|
So ( —a,2a) liesony= |x—a | .

(d) The other intersection point is on the reflectad pfy = x — a.

2Xx= - (x—a)
2X= —-Xx+a
3X=a
_a
X= 3
a | 2a | _ 2a
Whenx = 7,y = | 3] T 3
(a2 2 ),
L3 3 )Iles on both graphs.

© Pearson Education Ltd 2C
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Exercise F, Question 2

Question:

() Sketch, on a single diagram, the graphg ofa® - x2andy = |[x+a | ,
wherea is a constant ara> 1.

(b) Write down the coordinates of the points wheregitagph ofy = a2 — x2 cuts
the coordinate axes.

(c) Given that the two graphs interseckat 4, calculate the value af

[E]
Solution:

(a Vi

(b) Fory = a2 - x%

Whenx=0,y=a? (0,a?)
Wheny = 0,a% - x4 = 0

> x=a

= X=za (—-a,0) andg 0)

(c) The graphs intersect on the non-reflected paytok + a.

a’-x*=x+a
Given thatx = 4:
a2-42=4+a
a’-a-20=0
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(a-5) (a+4) =0
Sincea>1,a=5
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Exercise F, Question 3

Question:
(a) On the same axes, sketch the graphsoR —xandy=2 |x+1 | .

(b) Hence, or otherwise, find the valuesxdbr which 2 -x=2 |x+1 | .

[E]
Solution:

O X 0 X

(b) Intersection point A:

2(x+1) =2-x

2X+2=2-X

3x=0

x=0

Intersection point B is on the reflected part @& thodulus grap
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-2(x+1) =2-x
-2X—-2=2-X
-Xx=4

Xx= -4

© Pearson Education Ltd 2C
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Exercise F, Question 4

Question:

Functions f and g are defined by
f:x—>4-x {xe R{
g:x—>3x2 { xe k{

(a) Find the range of g.

(b) Solve gf (x) =48.

(c) Sketch the graph gf= | f(x) | and hence find the valuesyofor which
[f(x) | =2.

[E]

Solution:
@9 (x) =3¢
Sincex? > Oforallx € Btherangeofgx) isg(x) > 0

o gf (x) =48

gf (x) =g(4-x) =3(4-x)?
3(4-x)2=48

(4-x)2%2=16

Either4 -x=4o0r4 -x= -4
Sox=0o0rx=8

(©) Vi

When |f(x) | =2,x=2o0rx=6 (from symmetry of grapt
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[Or:
AtA: - (4-x) =2 = —-4+x=2 = Xx=6

AtB:4-x=2 = x=2]
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Exercise F, Question 5

Question:

The function fis defined by fx— |2x—-a | {x&€ £{ ,whereais a
positive constant.

(a) Sketch the graph gf=f ( x) , showing the coordinates of the points where
the graph cuts the axes.

(b) On a separate diagram, sketch the graph=of ( 2x ) , showing the
coordinates of the points where the graph cutsxies.

(c) Given that a solution of the equationX | = %x iIsx = 4, find the two
possible values di.

[E]
Solution:

(@) VA

|

O (5, 0)

0, — a)
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b &

(0, a)
A ENCN) *
Fory= |2-a| :
Whenx=0,y= | —a| =a (0,a

)
a (a )
Wheny=0,X-a=0 = x= 7 \2,0)

1
oy ="f(2x) . Horizontal stretch, scale factgr

Vi

y = {(2x)

(0, a)

) |

Ol £, 0

1 | | 1
©f (x) = 3x: | 2X—a | = X
. 1 1
Either (X-a) = 35x or — (X-a) = 3X
1 3
2x-—a=5x = a= 35X
Giventhaix=4,a=6
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1 1 5
- (x-a) =3x = -X+a=3Xx = a= 3X

Giventhatx=4,a=10
Eithera=6o0ra=1C

© Pearson Education Ltd 2C
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Exercise F, Question 6

Question:
(a) Sketch the graph gf= |x—2a | , whereais a positive constant. Show 1
coordinates of the points where the graph meetaxas.

(b) Using algebra solve, forin terms ofa, | X — 2a | = =X.

(c) On a separate diagram, sketch the graph-od - |x—-2a | , whereais a
positive constant. Show the coordinates of thetpawiere the graph cuts the
axes.

[E]
Solution:

(a) Vi

=¥

0 (2a, 0)

(0, —2a)
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Y9

(0, 2a)

=V

O (2a, 0)

Fory= |x—-2a| :
Whenx=0,y= | —22a| =22 (0,2a)
Wheny=0,x-2a=0 = x=2a (2a,0)

o 2
(b) | X —2a | = 3X
: 1 1
Either (x-2a) = 3x or — (x-2a) = 3X

1 1 2
X—2a= 3X = X- gx:Za = gx:Za = X=3a

_ 1 4 _ 3
- X+ 2a= X = 3x—2a = X= 3a

Y= — |x—2a | .Reflectioninx-axis ofy= |x—-2a | .
Vi
0 (24, 0) X
(0, —2a)
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y=a — |x-—2a | . Vertical translation o + a.

Vi

L |

0 (a, 0)
(0, —a) /

Fory=a - |[x—-2a| :

Whenx=0,y=a - | —2a| =a-2a=-a (0, —a)
Wheny=0,a - |[x-2a| =0

| x-2a| =a

Eitherx—-2a=a = x=3a (3a,0)

or - (x—-2a) =a = -x+2a=a = x=a (a,0)

© Pearson Education Ltd 2C
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Exercise F, Question 7

Question:

(@) Sketch the graph gf= | 2x+a | ,a> 0, showing the coordinates of the
points where the graph meets the coordinate axes.

(b) On the same axes, sketch the grap vofxl.

(c) Explain how your graphs show that there is onlg salution of the equation
Xx|2x+a]| - 1=0.

d) Find, using algebra, the valueofor whichx | 2x+a | — 1=0.
[E]
Solution:
(a)(b) Vi
y=2x+a
(0, —2a)
0 &
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Fory= | 2+a| :
Whenx=0,y= |a| =a (0,a)

a

Wheny=0,X+a=0 = x=-75 (—

N o
o
~—

(c) Intersection of graphs is given by
1
e | <

X
x|2x+a| =1
X|2x+a| - 1=0
There is only one intersection point, so only ooletson.

(d) The intersection point is on the non-reflected pathe modulus graph, so
use (X +a) ratherthan — (2+a) .

x(2x+a) -1=0

2% +ax—-1=0

—a+\a2+8

X= ",

As shown on the grapl,is positive, so
-a+ \Ia2 + 8

X= ",

© Pearson Education Ltd 2C
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Exercise F, Question 8

Question:

The diagram shows part of the curve with equagient ( x) , where

f(x) =x2-7x+5Ihx+8 x>0
The points A and B are the stationary points ofdinee.

VA

(a) Using calculus and showing your working, find to®rdinates of the points
A and B.

(b) Sketch the curve with equatign= — 3f (x—-2) .

(c) Find the coordinates of the stationary pointshefd¢urve with equation
y= —-3f(x-2) . State, without proof, which point is a maximand which
point is a minimum.

[E]
Solution:

@f (x) =x2-7x+5Inx+8
(o) 5
f \X} _2X_7+X

At stationary points, f( x) =0
5
2X—-7+ 7 =0

X
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2x> = Tx+5=0
(2x-5) (x-1) =0
5
x=5,x=1
PointA:xx=1,f(x) =1-7+5In1+8=2
Ais (1, 2)
25 35 5 5 13
Point B:x= 3 f(x) =5 -5 *5In; +8=5In; -7
(E 5 1)
S 2 Sin 2 4 )

oy =1f(x—-2) . Horizontal translation of +2.

Vi

9 / X

y= —-3f (x—2) . Reflection in thex-axis, and vertical stretch, scale factc
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(c) Using the transformations, poirX,(Y) becomes K+ 2, — 3Y)
(1,2) > (3, —-6) Minimum

(5 5 13) (9 39 5)
K2,5n2—4)—>\2, _15|n2)

4 Maximum
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