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Exercises 4  Linear function and equations 

   Linear function, simple interest, cost, revenue, profit, break-even 

 

Objectives 

- be able to think of a relation between two quantities as a function. 

- be able to determine the domain, the codomain, the range of a given function. 

- be able to draw the graph of a given linear function. 

- be able to determine slope and intercept of a linear function. 

- know some examples of linear functions in economic and everyday life applications. 

- know and understand the term "simple interest". 

- be able to perform simple interest calculation. 

- know and understand the terms "fixed costs", "variable costs", "total cost", "total revenue", "total profit" and 

 "break-even value". 

- be able to apply the concept of linear functions to a new problem. 

 

 

 

 

Problems 

4.1 A taxi driver charges the following fare: 

  8 CHF plus 1 CHF per kilometer 

 Think of the taxi fare as a function f. 

 a) Determine the domain D, the codomain B, and the range E of the function. 

 b) Draw the graph of the function f. 

 

4.2 The taxi fare as described in problem 4.1 can be thought of as a linear function which assigns a fare y (in 

 CHF) to each distance x (in km): 

  f:  ℝ+ →  ℝ+ 

       x   →  y = f(x) = ax + b 

 Determine the values of a and b. 

 

4.3 Find at least two more examples of linear functions in economics or in an everyday life context. 

 

4.4 Graph the linear functions below, and determine both slope and intercept: 

 a) f:  ℝ →  ℝ 

       x →  y = f(x) = - 2 

 b) f:  ℝ →  ℝ 

       x →  y = f(x) = 3x - 4 

 c) f:  ℝ →  ℝ 

       x →  y = f(x) = - x + 3 

 

4.5 Simple interest at a rate of 0.5% is paid on an initial bank balance of 5000 CHF. 

 a) Determine the balance after ten years' time. 

 b) Determine both slope and intercept of the corresponding linear function. 
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4.6 A mobile phone company offers three different tariffs: 

  Tariff A: monthly basic fee of 10 CHF plus 0.20 CHF per minute 

  Tariff B:  monthly basic fee of 25 CHF plus 0.10 CHF per minute 

  Tariff C:  no basic fee, 0.60 CHF per minute 

 Think of the the three tariffs as linear functions. 

 a) Draw the graphs of the three functions in one common coordinate system. 

 b) Determine the total fee for each tariff for a monthly phone call duration of 1 hour. 

 c) For what monthly phone call duration tariff A is cheaper than tariff C? 

 d) For what monthly phone call duration tariff B is cheaper than tariff A? 

 

4.7 (from: Bittinger, Ellenbogen: Calculus and its applications, Pearson 2007, ISBN 0-321-48543-2) 

  

 

4.8 (from: Bittinger, Ellenbogen: Calculus and its applications, Pearson 2007, ISBN 0-321-48543-2) 
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Answers 

4.1 a) D = ℝ0
+ (distance/km) 

  B = ℝ0
+ (fare/CHF) 

  E = {y ∈ ℝ0
+ | y ≥ 8} 

 b) ... 

 

4.2 a = 1, b = 8 

 

4.3 ... 

 

4.4 a) Slope a = 0, intercept b = -2 

 b) Slope a = 3, intercept b = -4 

 c) Slope a = -1, intercept b = 3 

 

4.5 a) 5250 CHF 

 b) f:  ℝ0
+ →   ℝ0

+ 

      x      →  y = f(x) = ax + b 

  Slope a = 25, intercept b = 5000 

 

4.6 a) Tariff A: A:  ℝ0
+ →   ℝ0

+ 

          x     →  y = A(x) = 0.2 x + 10 

  Tariff B:  B:  ℝ0
+ →   ℝ0

+ 

          x     →  y = B(x) = 0.1 x + 25 

  Tariff C:  C:  ℝ0
+ →   ℝ0

+ 

          x     →  y = C(x) = 0.6 x 

    Direct proportionality: fee y is direct proportional to phone call duration x. 

   

 b) Tariff A: 22 CHF 

  Tariff B: 31 CHF 

  Tariff C: 36 CHF 

 c) over 25 min 

 d) over 150 min 
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4.7 

  

   

   

  

 

4.8 (see page 5) 
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4.8 

  


