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1 Find the composition    𝑓 ∘ 𝑔   if     𝑓(𝑥) = 𝑥2 + 1 and 𝑔(𝑥) = 1 − 𝑥.           [1] 
 
 
 
 
 
 
 
 
 
 
 
 
2         Simplify        log3 4 − log3 12        (using laws of logarithm)                                      [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3 Find the equation of the straight line that is passing through the 

 points      (1, −1)     and   (−5, 4).                    [2] 
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4 The temperature of a room (𝑇 ) is a function of how far the window is open (𝑊, 𝑖𝑛  𝑐𝑚2)  
according to T (W )= 30− 2.5W . How long you sleep   (𝑆,    measured in hours) 
 is a function of the temperature according to 𝑆(𝑇 ) =  10 − 0.2𝑇  
 
4.1 What is the maximum temperature of the room?     [1] 
 
 
 
 
4.2 Find the formula of how long you sleep as a function of how far the 

window is open.         [2] 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
4.3  How long would you sleep if the window was 8 𝑐𝑚2 open?   [1] 
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5.        Suppose a population   𝑉(𝑡) of viruses (𝑖𝑛 𝑚𝑖𝑙𝑙𝑖𝑜𝑛𝑠) in an infected person is dying 
            according to   𝑉(𝑡) = 20.1𝑒−0.5𝑡  where time t  is measured  in hours. 

 
5.1 Calculate the time at which the number of viruses will reach 5.0  million. [2] 

 
 
 
 
 
 
 
 
 
 

 

5.2 Find the equation of the line   ln(𝑉(𝑡))  after transforming the variables 

 to create a semilog plot.         [2] 
 
 
 
 
 
 
 

5.3 Sketch the graph of    ln(𝑉(𝑡))  as a function of   t   for   0 ≤ 𝑡 ≤ 6.  [1] 
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6 A population follows the discrete – time dynamical system   𝑏𝑡+1 = 𝑟𝑏𝑡   

 with  𝑟 =  1.5   and  𝑏0 =  2.0 × 103. 
 

 6.1 Find the solution of the system.      [1] 
 
 
 
  
 
 

 6.2 When will the population reach    1.0 ×  104?     [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7 A population has a doubling time of  4.5  years and an initial size of  5 ×  106.  
 
 7.1 What is the population in 9 years?       [1] 
 
 
  
 
 
  
     7.2 Find the equation for population size 𝑃(𝑡) as a function of time.  [2] 
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8 The size (in 𝑐𝑚) of an organism at time 𝑡 (in ℎ𝑜𝑢𝑟𝑠) is given by   𝑆(𝑡 ) = 0.1 𝑒𝑡.   

 
8.1 Find the average rate of change in size during the second hour.  [2] 

 
                                                                                       
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8.2 Hence find the equation of the secant line connecting the base point 

 𝑡0 = 1.0  and   𝑡0 + ∆𝑡    for   ∆𝑡 =  1.0.     [1] 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

8.3 Find the equation of time as a function of the size of the organism. [2] 
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9         Find the limit                 lim
𝑡⟶ 0

cos 𝑡

𝑥 − 1
                                                                                       [1] 

 
 
 
 
 
 
 

10         Set up a table to estimate the limit:         lim
𝑡⟶ 0

sin(2𝑡)

𝑡
                                             [2] 

 
 
 
 
 
 
 
 
 
 
 
 
10 Given 𝑓(𝑥) = 4 − 𝑥2 
 
 
 10.1 Find   𝑓′(𝑥)         [1] 
 
 
 
 
 
 
 10.2 Find the critical values of 𝑓.      [3] 
 
 
 
 
 
 
 
 
 
 10.3 Give the interval of increase and decrease increase.   [1] 
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11 Consider the given sinusoidal graph of  𝑉.  
 
 
 
                                               
 
 
 
 

                    𝑉 
 
 
 
 
 
 
 

  𝑡 
 

11.1 Find the average, amplitude, period and the phase.   [2] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

11.2  Write the equation of 𝑉.       [1] 
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12     Given       ℎ(𝑡) =  4 + 3 cos(𝜋𝑡 − 1.571)   
 

12.1 Write  ℎ  in standard form                                                                 [1] 
 
 
 
 
 
 
 

12.2 Sketch the graph of  ℎ.                                                                  [3] 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

---------TOTAL 40-------- 


