Inverse and Composite Functions Exam Practice

Q1. Here is a function: f(x) = 5x — 9
a) Work out the value of f(—4)

£(-4)= S(=4) -1
= -21

Answer: — 14
(1 mark)
b) Work out the value of f~1(46)
£ h\h) = X5
S
=)
f (4l )= 4+
S
Answer: H
(2 marks)
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Q2. Here is a function: g(x) = Vx + 3
a) Work out the value of g(144)

a(’“f"f):. \ﬁ;q + §

= Yh.dew

Answer: l S
(1 mark)
b) What is the input when the output value of the function is 72 ?
Jx 3 =#
- 64
gy -
xX = 69
x. = Y]
Answer- [Fq'c ]
(2 marks)
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Q3. Let f and g be the functions: f(x) =x*—3and g(x) =x+ 7

a) Work out the value of fg(—2)

9(-2) = -2+%
= 5
=b _'C(j(-'Z) & f(S)
pa
= 2 =3 Answer: 2L
= 722 (1 mark)
b) Work out the value of gf(6)
FB)= (“-2
= 13
> 4lf(6)= 9(32)
= 3++ | Answer: Yo
= Yo (1 mark)
¢) Find the expression corresponding to gf (x)
It = g(x*-3)
= 6(1—-3 )+
= (=4
A
Answer: X +H
(2 marks)
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Q4. A function is defined by g(x) = ax + b where a and b are numbers
to be found. Given that g(3) = 10 and g(8) = 12, find the value

of a and b.
98)=<10 = Za+ b =10 (V)
5(N=1Z = Fa+L = 12 ()
(L)-(N= Ca =7
ik ‘% ) Ay am ()
3(-‘—;—)—&&1!0
= ( =10
- 4
Answer: N z?,g - E.S-?L
(3 marks)

Q5. Let f(x), g(x) be defined by f(x) = 3x + 2 and g(x) = x* + 7 such
that fg(a) = 71. Find the possible values of a.

Flot)=3) = £(a"+7) =7
=D () + L= 7

=b lql:: Lfg

- q—L-c:.’(’
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Q6. Let f(x), g(x) be defined by f(x) = x? and g(x) = 3x + 2 such that
a) Find an expression for fg(x).

L
Answer-: C—( LN L)
(2 marks)

~ b) Solve fg(x) = g(f(x)), leaving your answer in surd form.

9lfe) = 9()"’)

2 ’51 +L

= (x5 1 4 =0

e gxq_x-(ﬂ( +1 =0
Y= -0 —if’ﬁé-—w)fﬁ
2(3)
= =i\
5
- ] 26 Answer: —| iZﬁ-

(4 marks)
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Q7.

[+ [x]

EE
Let f(x) be defined by f(x) = %H together with the restriction x # —1
a) Show that ff(x) = ;—:IZ, where a and b are numbers to be found.

#60 < F( 32)

= l

R ol

~ )
- )
|20+
)
— \
2 4L
S\
- A~
— <X
g N I
Answer: XL
(4 marks)

b) State the necessary restriction on the input values to ff(x).

X T

< ¥— &

Answer-

(1 mark)
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Q8. A sketch of a function f(x), composed of three lines, is shown below.

e R T L T T ™

a) State the value of £(7)

f(‘ﬂ = { frm e ey L
Answer: (g

(1 mark)

b) Work out the value of ff(—4), giving your answer as a fraction in its
simplified form.

« f-4) =0, A HFC)= £10) et
° AJ' b ‘;’F(o) " (Ai’ﬂa— § ytlor .L-.'.-yfd)

& |2
_\?_ - N p lob =32 _\_g
&4 10 b = 3\% Answer:
(1 mark)

¢) Find the values of £71(0)

Y=l frm Y grph dived?y: |
)b a b BT s 0 |wdon. Uy fodr Bam fog

g 2oa .
g I\ /‘ 2 - 'O %
Answer: ’_q’) \4
a-lo 2 -

[lo—F A= \ia—\20
280 = 2o~ = A=Y (2 marks)
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=
Applied Mixed Practice Problems

Q9. A scientist models the volume (cm?) of gas G produced by a chemical
reaction over time T after the start of the experiment (in seconds).
She does this using the formula,

G = 35VT — 50 + 100, where T > 50 seconds

(1) Explain why the condition T > 50 is necessary.

for [T=50 b L deppied | T=S0 20

=b T 250
Answer:
(1 mark)
(i1) Use the model to predict the volume of gas after 2% minutes,
giving your answer to the nearest cm?.
2\{‘ ras = Ixbo +1S (ecndr
= \3S fewd
5
= <0 Yo
G- = 35 [rs=So Ancwep: | LM
= (= ¢11 6% (2 marks)

(iii) Find the time when there will be 0.15 litres of gas, giving your
answer to the nearest second. (=156 cm

|SO =316JT—=S0 +\w
|SD—=100 — \H-—-SO

3S

SZ_ S ac»J.f

B Answer:
| = SZ.'UQ' s (4 marks)
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