Composite and Inverse Functions
GCSE Mathematics « Higher Tier ¢ Grades 7-9 « Non-calculator

WORKED SOLUTIONS

Name: Class:

worked example

Show all your working. Marks are given for correct method as well as the final answer.

1. f(z) =3z —5. Work out f(4).

3(¢) -5

=72-5=7

2. f(x) =3x—5. Work out f(—2).

3(-2)-5

=—6-5=-11

3. g(z) = 2%+ 1. Work out g(—3).

(—3)2 +1
cquaring kille the minus
=9+1=10

4. f(x)=2x+7. Solve f(x) = 19.

2x+ 7 =19
2x = 12
x=6

5. g(z) = 2% — 4. Solve g(x) = 21.

x* -4 =21

x* =25

a equare root gives TWO answers
x=+5

6. f(x) =2z and g(x) =z + 3. Work out fg(4).

fg means do g FIRST

work from the inside out

9(4) = 7
A7) = 14

7. f(z) =2z and g(z) = x + 3. Work out gf(4).

fl4) = 8
9(8) = 11
different from f3(4) = 14
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Answer:

Answer:

Answer:

Answer:

Answer:

Answer:

Answer:

Total: ___ 585 / 58

[1 mark]

[2 marks]

-11

[2 marks]

70

[2 marks]

_ x=5o0rx=-5___

[2 marks]

19

[2 marks]

71
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10.

11.

12.

13.

14.

15.

f(z) =2z and g(z) = x + 3. Work out fg(z).

9(x)=x+3
f(x+3)=2(x+3)
=2x+ 6

f(z) =2z and g(z) = x + 3. Work out gf(z).

Flx) = 2x
9(2x) = 2x + 3

f(x) = 2% and g(x) = 2 — 1. Work out fg(x), expanded.

9[x)=x—7
flc-1) = (x- 1)

=x*-2x+1

f(z) = 2% and g(z) = 2 — 1. Work out gf(x).

Flx) = <
9[x2} =x*-1

f(z) =3z + 1. Work out ff(z).
F(3x + 1) =3(3x + 1) + 1

=Ix+3+1
=9+ 9

f(x) =2 +8. Work out f~(x).

the inverce undoes the function
adding 8 undoes to -§

f(z) = 4z. Work out f~1(z).

x 4 undoes to =4

f(z) =5z — 3. Work out f~1(z).
wr[fey =5x-3
y+3=>5x
x = yt3

cwa,b5the letter back to x at the end
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Answer:

Answer:

Answer:

Answer:

Answer:

Answer:

Answer:

Answer:

[2 marks]

2x+6__

[2 marks]

2x+3__

[3 marks]

2 -2x+1____

[2 marks]

. 9x+4

[2 marks]

[2 marks]

=8

[3 marks]
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16. f(z) = g + 6. Work out f~!(x).

17. f(z) =3z +2. Work out f~1(11).

F16) = =5

-2 _ 2

3
check: (3) = 11 v

18. f(x) =4x —1 and g(z) = 22.
(a) Work out fg(3).
9(3) = 1

F(7)=36-1=35
(b) Work out gf(3).

F(3) = 11
9(11) = 121

19. f(x)=2z-T7.
(a) Work out f~1(x).

y=2x-17
y+7=2
F1(x) = =
(b) Solve f(x) = f~(z).
2x - F = =1
Ix - 19 =x+ 7
3x = 21
x=7

Hampstead Tuition Centre ¢ hampsteadtuition.com

[3 marks]

Answer: Z(x - 6}

[3 marks]
Answer: 3

[2 marks]
[2 marks]

Answer: 35,121
[3 marks]
[4 marks]
Answer: x—25—7 sx=7___
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20. f(z) =z +4 and g(x) = 3.
(a) Show that fg(z) # gf(x). [4 marks]

fy(x) =f(3x) = 3x + ¢
9bx) = 9(x + ) = 3(x + 4) = 3x + 12
3x+ 9+ 3x+12v
(b) Solve fg(x) = gf(z)+ 8. [4 marks]

3x+4=3x+12+ 8

3x+ 4=3x+ 20

4 = 20 i¢ imposcible

no colution —- the x terme cancel

Answer: 3x+ 4ve 3x+ 12 ; no colution
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