Chapter 3 Solution

Exercise 7
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(A1) for substitution
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Exercise 8

1. @) f(-3)=-2 (M1) for valid approach
s fH(-2)=-3 Al N2
[2]
(b) f(5)=3 (M1) for valid approach
(f=1)O)
=f(3) (AL) for composite function
=2 Al N3
[3]
(© For correct y -intercept Al
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and (5,-3) Al N2
[2]
y
'z
3
2
N > x
3 2 AN 1 2 3 4 5
1
2
y=—f(x)
3

SE Production Limited



(@)

(b)

(©)

£(0)=2
S f12)=0
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For correct points from (4,4), (0, 2) and (-4, 0)

(M1) for valid approach

Al N2
[2]
(M1) for valid approach

(A1) for composite function

Al N3
[3]

Al

Al N2

[2]

S’

=

b
-

i\

/ N\

\(

—

SE Production Limited



(a)

(b)

(©)

-2<y<3

f=-2
(f o /0
=)
=3

For correct y -intercept
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—4<x<3

f(3)=—4
(Fe Q)
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For correct y -intercept
For correct points (4, 3) and (-4, —4)
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@ (i) f(2)=3 Al N1
iy fi(-)=—4 A2 N2
[3]
(b) For any two correct points from (-1, -4), (0,-1)
or (4,3) M1
For correct graph A2 N3
" [3]
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() For any two correct points from (-4, 3), (0, 0) or

@ -3 M1
For correct graph A2 N3
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=(1-1,2(-1) M2
=(0,-2) Al N3
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(b)

For any two correct points from (-2, -5), (0,-3),

(2,0) or (3,4) M1
For correct graph A2 N3
[3]
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h=3, k=-1

f(x)=—(x-3)° -1
C

=1(0)
—_(0-3)*-1
—_10

g()=-f(x-p)+q

g(x)=(x—p-3)°+q+1
p+3=1

—(x=3)*-1=(x-1)°-5

—X* +6x—9—-1=x"—2x+1-5
2x* -8x+6=0
2(x-1)(x-3)=0

X=1or x=3

The y-coordinates
=(1-1)°-5or (3-1)°-5
=-5o0r -1
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A2 N2
[2]
(M1) for substitution
Al N2
[2]
Al
(M1) for translation
Al N2
(M1) for translation
Al N2
[5]
M1
(M1) for expansion
Al
(M1) for substitution
Al N3
[5]
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(b)

(©)

(d)

h=1, k=-6

f(x)=(x-1)*-6
C

=1(0)

—(0-1)% -6
=5

g(x)=f(=(x-p))+q
g(x) =(-(x-p)-)*+q-6
9(X)=(x—p+1)*+q-6
p—-1=3

p=4

q-6=-18

q=-12

(x-1)°-6=(x—3)*-18

x> —2x+1-6=x*—6x+9-18
4x=-4

x=-1

The y-coordinate
=(-1-1)*-6

=-2
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A2 N2

(M1) for substitution

Al N2

Al

(M1) for translation

Al N2

(M1) for translation
Al N2

M1

(M1) for expansion
Al

(M1) for substitution
Al N3
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(b)
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(d)

h=1

£(0)=3
3=—(0-1)%+k
k=4

g(x) =r[f(x-p)+a]

g(x) =—r(x=p-1°+(4+q)r
-p-1=0

p=-1

—r=-3

r=3

(4+09)@3)=3

4+09=1

q=-3

—(x-1)°+4=-3x"+3
X2 +2X—-1+4=-3x*+3
2x°+2x=0
2x(x+1)=0

Xx=0or x=-1
y=3ory=0

Therefore, the coordinates of the points of
intersection are (0, 3) and (-1, 0).
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Al N1

(M1) for substitution

Al N2

(M1) for transformation
Al
(M1) for translation

Al N2
Al N1
Al N1
M1
Al

(M1) for factorization

A2
(M1) for substitution

A2 N4

[1]

[2]

[6]

[8]
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(@)

(b)

(©)

f(x)=a(x+2)*+2
£(0)=6
a(0+2)*+2=6
da=4

a=1
f(X)=(x+2)°"+2
f(x)=x*+4x+6
~b=4,c=6

g(x)=rf(x-p)+q
g(X)=r(x+2—-p)>+2r+q
2—-p=0

p=2

r=>5

2r+q=-2

q=-12

X2 +4X+6=5x>-2
4x* —4x-8=0
4(x-2)(x+1) =0
X==1or x=2
y=3 or y=18

Therefore, the coordinates of the points of
intersection are (-1, 3) and (2,18).
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(M1) for substitution

Al

A2 NO
[4]
(M1) for transformation
Al
(M1) for translation

Al N1
Al N1
Al N1
[6]
M1
Al
(M1) for factorization
A2
(M1) for substitution
A2 N4
[8]
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1. @)

(b)

(©)

(b)

(©)

f (6)
=2(6)* +8(6) -7
=113

(g° f)(x)
=g(f(x))

=2x* +8x—7-17
=2x* +8x—24

(9o f)(x)=0
2X2 +8x—24=0
2(x+6)(x-2)=0
X=—6 or x=2

f(-2)
= (-2)? +2(-2)-5
=5

(fe0)(x)

= f(9(x)

= (x+1)*+2(x+1)-5
=Xx*+4x-2

(fog)(x)=0
X? +4x—2=0

440 (2)

2(1)

X_—4i\/ﬂ

2
X:—2—\/§ or x:—2+\/6
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(M1) for substitution
Al N2
[2]

(M1) for composite function

Al N2

[2]
(M1) for setting equation
A2 N3

3]
(M1) for substitution
Al N2

[2]

(M1) for composite function

Al N2

[2]
(M1) for setting equation
A2 N3

[3]
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(@)

(b)

(©)

(@)

(b)

(©)

(g° f)(x)
=9(f(x))
=3(f(x))-4
=3x>-4

(g- 1))
=3(3)° -4
=77

(ge f)(x)=1025
3x*-4=1025
x® =343

X=7

(fo9)(x)

= f(g(x))
=5(g(x)) +1
=5x"+1

(fe0)(=3)
=5(-3)* +1
=406

(fog)(x)=1281
5x* +1=1281

x* = 256

X=—4 or x=4

SE Production Limited

(M1) for composite function

Al N2

[2]
M1
Al N2

[2]
(M1) for setting equation
Al N2

[2]

(M1) for composite function

Al N2

[2]
M1
Al N2

[2]
(M1) for setting equation
A2 N2

[3]
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