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Families of Curves –  functions 
 
 
Question 1 (12 marks) 
 
𝑓: [−5,5] → 𝑅, 𝑓(𝑥) = −𝑥     
 
𝑗: 𝑅\{0} → 𝑅, 𝑗(𝑥) = 3

4
      

 
𝑚: [−2,10] → 𝑅,𝑚(𝑥) = −2𝑒9

4
: 

 
a) Let 𝑛(𝑥) = 𝑓(𝑥) + 𝑗(𝑥) 

 
i)  Draw the graphs of 𝑓(𝑥) and 𝑗(𝑥) on the same set of axes, labelling key features. 

 

 
 

ii) Hence draw the graph of 𝑛(𝑥), , labelling key features. 
 

iii) Give the domain of 𝑛(𝑥) 
 

 
 

 

 

 
 

3+2+1=6 marks 
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b) Let 𝑝(𝑥) = 𝑓(𝑥).𝑚(𝑥) 
 
i) Draw the graphs of 𝑓(𝑥) and 𝑚(𝑥) on the same set of axes, labelling key features.  

 
 

 
 
 

ii) Hence draw the graph of 𝑝(𝑥), labelling key features. 
 

 
 
 

iii) Give the domain of 𝑝(𝑥) 
 
 
 

 
3+2+1=6 marks 
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Question 2 (10 marks) 
  
   

a) Given   𝑏(𝑡) = 3
A
logE(𝑡) −

3
A
logE(𝑝). 

 
i) Show that  𝑏93(𝑡) = 𝑝𝑒AF 

 
 
 

 

 

 

 

 

 

 

 
 
 

ii) If  𝑐(𝑡) = 3
A
logE(3 − 𝑡) +

3
A
logE(𝑝) , state the transformations required to 

transform 𝑏(𝑡)	𝑡𝑜	𝑐(𝑡) 
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iii) The transformation 𝑅: → 𝑅: that maps b(t) to c(t) is given by the matrix 
equation X’=AX+B. Find A and B 
 
 
 

 

 

 
 

2+3+2=7 marks 
b) 𝑧(𝑥) = 2tan	(O

:
(𝑥 − 1))       and     𝑛(𝑥) = −2𝑥 

 
i) State the restrictions (if any) on 𝑧(𝑥) for 𝑧(𝑛(𝑥)) to be defined 

 
 
 

 

 
ii) Find the function 𝑘(𝑥) = 𝑧(𝑛(𝑥)) 
 
 

 

 

 
 

 
 

 
2+1= 3 marks 
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Question 3(16 marks) 
 
Consider the family of functions 𝑓Q: 𝑅 → 𝑅, 𝑓Q(𝑥) = −𝑥Q𝑒94, where n is a positive integer. 
 

a) Draw graphs of 𝑓Q for 𝑛	 ∈ [1,4], and, using your calculator, identify the location of 
any stationary points and axial intercepts to3 decimal places 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

8 marks 
 

b) Using these graphs or otherwise and considering both the odd and even values of n: 
 

i) Give the solution(s) of any points of intersections between the graph	𝑦 = 𝑒94 
and the graph of 𝑓Q 
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ii) Give the coordinates of the stationary points, in terms of n 
 
 
 

 

 

 
 

iii)  State, in generalized form, using n in your answers, the intervals over which 
𝑓Q is strictly increasing and the intervals over which it is strictly decreasing  
 
 
 
 

 

 

 

 

  
2+2+4 = 8 marks 

 
 
 
 


