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(8) Composite Functions  

  
(1) 𝑓(𝑥) = (𝑥 + 1)ଶ, 𝑥 ∈ 𝑅 and 𝑔(𝑥) = 2𝑥 − 1, 𝑥 ∈

𝑅 
(a) Find (i) 𝑔𝑓(2)     (ii) 𝑓𝑔(−4)    (iii) 𝑓ଶ(−2) 
(b) Show that 𝑓𝑔(𝑥) ≡ 𝐴𝑥ଶ where 𝐴 is a constant to 
be found. 
(c) Show that 𝑔𝑓(𝑥) ≡ 2𝑥ଶ + 4𝑥 + 1 
(d) Hence, solve the equation 𝑔𝑓(𝑥) = 1 
 

 

 

 

(2) 𝑓: (𝑥) →
ଵ

௫
, 𝑥 > 0 and 𝑔: (𝑥) → 𝑥ଶ, 𝑥 ∈ 𝑅 

(a) Find a simplified expression for 𝑓𝑓(𝑥) 
(b) Hence, solve the equation𝑓𝑓(𝑥) = 𝑔𝑓(𝑥) 
 

 

 

 

 

(3) 𝑓(𝑥) = 4𝑥 + 1 
Show that 𝑓ଶ(𝑥) ≠ [𝑓(𝑥)]ଶ 
 

 

  
(1) 𝑓(𝑥) = 𝑒ଶ௫ , 𝑥 ∈ 𝑅 and 𝑔(𝑥) = ln(3𝑥 − 1) , 𝑥 ∈

𝑅, 𝑥 >
ଵ

ଷ
 

(a) Show that 𝑓𝑔(𝑥) can be written in the form 
(𝐴𝑥 + 𝐵)ଶ where 𝐴 and 𝐵 are integers to be stated. 
(b) Hence, solve the equation 𝑓𝑔(𝑥) = 25. 
(c) Explain why there is only one solution to 
𝑓𝑔(𝑥) = 25 
(d) Find the exact solution to the equation  

𝑔𝑓(𝑥) = 𝑙𝑛8 
 

 

 

 

(2) ℎ(𝑥) =
ଶ

௫ିଷ
, 𝑥 ∈ 𝑅, 𝑥 ≠ 3 

(a) Show that ℎଶ(𝑥) =
ଶ௫ି଺

ଵଵିଷ௫
 

(b) Hence, solve the equation ℎଶ(𝑥) = ℎ(𝑥) giving 
your answers in exact form. 
 
 
 
 
 
 
 
(3) 𝑓(𝑥) = 4 − 𝑥, 𝑥 ∈ 𝑅 and 𝑔(𝑥) = |𝑥|, 𝑥 ∈ 𝑅 
(a) Sketch the graph of 𝑦 = 𝑔𝑓(𝑥) 
(b) Sketch the graph of 𝑦 = 𝑓𝑔(𝑥) 
 

 

 

  
(1) 𝑚(𝑥) = 3௫ , 𝑥 ∈ 𝑅 and 𝑛(𝑥) = 2𝑥, 𝑥 ∈ 𝑅 
Solve the equation 𝑚𝑛(𝑥) = 𝑛(3) −𝑚(𝑥) giving 
your answer in exact form. 
 

 

(2) The graph of  the linear piecewise function 
𝑡(𝑥), −2 ≤ 𝑡 ≤ 4 is shown below. 3 of the points 
that satisfy 𝑡(𝑥) are shown on the graph. 

A second function 𝑠(𝑥) is such that 𝑠(𝑥) = 𝑥ଷ, 𝑥 ∈

𝑅. Solve the equation 𝑠𝑡(𝑥) = 8 
 

 

 

(3) ℎ(𝑥) =
ଵ

௫
, 𝑥 ∈ 𝑅, 𝑥 ≠ 0 and 𝑔(𝑥) = 𝑥 − 4 

(a) Show that ℎ(𝑥) is self-inverting 
(b) Sketch the graphs of 𝑦 = ℎ𝑔(𝑥) and 𝑦 = 𝑔ℎ(𝑥) 
on the same set of axes 
(c) Hence, solve the equation ℎ𝑔(𝑥) = 𝑔ℎ(𝑥) 
giving your answers in exact form. 

 


