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Functions 

Q1) a) 𝑓(𝑥) = 2𝑥 + 5 

 

Input values, 𝑥 -3 -2 -1 0 1 2 3 

Output values, 𝑓(𝑥) -1 1 3 5 7 9 11 

      
(−3, −1), (−2, 1), (−1, 3), (0, 5), (1, 7), (2, 9), (3, 11)  

 
 

 
 
 
 

b) 𝑓(𝑥) = 𝑥 − 4 
 

Input values, 𝑥 -3 -2 -1 0 2 5 8 

Output values, 𝑓(𝑥) -7 -6 -5 -4 -2 1 4 

      



 

 
(−3, −7), (−2, −6), (−1, −5), (0, −4), (2, −2), (5, 1), (8, 4)  

 

 
 
 

c) 𝑓(𝑥) = 𝑥2 + 3 
 

Input values, 𝑥 -3 -2 -1 0 1 2 3 

Output values, 𝑓(𝑥) 12 7 4 3 4 7 12 

      
(−3, 12), (−2, 7), (−1, 4), (0, 3), (1, 4), (2, 7), (3, 12)  
 
 

 
 

d) 𝑓(𝑥) = 2𝑥3 − 4 
 

Input values, 𝑥 -3 -2 -1 0 1 2 3 

Output values, 𝑓(𝑥) -50 -20 -6 -4 -2 12 50 

      
(−3, −50), (−2, −20), (−1, −6), (0, 4), (1, −2), (2, 12), (3, 50) 

 



 

 

 

 
 
Q2) a) No maximum or minimum as straight lines continue indefinitely. 

        b) No maximum or minimum as straight lines continue indefinitely. 

        c) Minimum value is 3. There is no maximum value. 

        d) No maximum or minimum as the graph continues indefinitely. 

 

Q3) a) 𝑓(𝑥) = 2𝑥 + 3  

             𝑓(5) = 13  

             𝑓(1) = 5 

             Rate of change =
13 − 5

5−1
=

8

4
= 2 

 

        b) 𝑓(𝑥) = 𝑥2 − 2  

             𝑓(−2) = 2 

             𝑓(−6) = 34 

             Rate of change =
2 − 34

−2 – (−6)
=

−32

4
= −8 

 

        c) 𝑓(𝑥) = 𝑥3 on the interval 1 ≤ 𝑥 ≤ 4 

            𝑓(4) = 64 

            𝑓(1) = 1 

            Rate of change =
64 − 1

4 – 1
=

63

3
= 21 



 

Straight Line Graphs 

Q1) a) 𝐴 = (2, 5), 𝐵 = (3, 7)              

            𝑚𝐴𝐵 =
7 − 5

3 − 1
=

2

2
= 1 

       

       b) 𝐴 = (−3, −5), 𝐵 = (4, 7)       

           𝑚𝐴𝐵 =
7 − (−5)

4 − (−3)
=

12

7
 

Q2) a) 𝑦 − 𝑏 = 𝑚(𝑥 − 𝑎) 

             𝑦 − 3 = 4(𝑥 − 1) 

             𝑦 − 3 = 4𝑥 − 4 

                     𝑦 = 4𝑥 − 1 

 

       b) 𝑦 − 𝑏 = 𝑚(𝑥 − 𝑎) 

            𝑦 − 4 = −1(𝑥 − (−1)) 

            𝑦 − 4 = −1(𝑥 + 1) 

            𝑦 − 4 = −𝑥 − 1 

                    𝑦 = −𝑥 + 3 

 

Q3) a) 𝐶 = (2, −4), 𝐷 = (3, 7)              

             𝑚𝐶𝐷 =
7− (−4)

3 − 2
=

11

1
= 11 

 

             Using 𝑦 − 𝑏 = 𝑚(𝑥 − 𝑎) with (3, 7) gives  

             𝑦 − 7 = 11(𝑥 − 3) 

             𝑦 − 7 = 11𝑥 − 33 

                    𝑦 = 11𝑥 − 26 

 

       b) 𝑅 = (2, −3), 𝑆 = (4, −2)              

            𝑚𝑅𝑆 =
−2 − (−3)

4 − 2
=

1

2
 

 

            Using 𝑦 − 𝑏 = 𝑚(𝑥 − 𝑎) with (2, −3) gives  

            𝑦 − (−3) =
1

2
(𝑥 − (−3)) 

                   𝑦 + 3 =
1

2
𝑥 +

3

2
 

                           𝑦 =
1

2
𝑥 −

3

2
 

 

Q4) a) 𝑦 = 3𝑥 − 5 

             y-intercept = (0, −5) 

             𝑥-intercept = (
5

3
, 0) 

 

       b) 𝑦 = −2𝑥 + 7 

            𝑦-intercept = (0, 7) 

            𝑥-intercept = (
7

2
, 0) 



 

         

        c) 2𝑦 = 4𝑥 + 6 

             𝑦 = 2𝑥 + 3 

             y-intercept = (0, 3) 

             𝑥-intercept = (−
3

2
, 0) 

 

       

       d) 
1

2
𝑦 = −3𝑥 − 5 

            𝑦 = −6𝑥 − 10 

            y-intercept = (0, −10) 

            𝑥-intercept = (−
5

3
, 0) 

 

Q5) a) Select two points on the line. I’ll go for (2, 0) and (0, −4).                        

             Gradient =
−4 − 0

0 − 2
=

−4

−2
= 2 

             From the graph, the 𝑦 −intercept is −4 

             So, the equation is 𝑦 = 2𝑥 − 4 

 

 

        b) Select two points on the line. I’ll go for (0, −5) and (−1, −2).  

             Gradient =
−2  – (−5)

−1 − 0
=

3

−1
= −3 

             From the graph, the 𝑦 −intercept is −5 

             So, the equation is 𝑦 = −3𝑥 − 5 

 

 
Q6) a) 𝑦 = 𝑥 + 3 
 
 

      
 

       b) 𝑦 = −𝑥 + 4 

 
 

      

 
 

 



 

Quadratic Functions 

Q1) a) 𝑥2 + 10𝑥 + 25 = 0 

            (𝑥 + 5)(𝑥 + 5) = 0 

             𝑥 = −5 

 

        b) 𝑥2 − 10𝑥 + 16 = 0 

            (𝑥 − 8)(𝑥 − 2) = 0 

             𝑥 = 8, 𝑥 = 2 

        c) 𝑥2 − 3𝑥 = 0 

             𝑥(𝑥 − 3) = 0 

             𝑥 = 0, 𝑥 = 3    

 

      d) 𝑥2 − 49 = 0 

           (𝑥 − 7)(𝑥 + 7) = 0 

           𝑥 = 7, 𝑥 = −7 

        e) 𝑥2 + 7 + 5 = 0  

             a = 1, b = 7, c = 5 

             𝑥 =
−b ± √b2 − 4ac

2a
 

             𝑥 =
−7 ± √72 − 4 x 1 x 5

2 x 1
 

             𝑥 =
−7 ± √49 − 20

2
 

             𝑥 =
−7 ± √29

2
 

             𝑥 = −0.81 and 𝑥 = −6.19 

       f) 𝑥2 + 2𝑥 − 3 = 0 

           𝑎 = 1, 𝑏 = 2, 𝑐 = −3  

           𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

           𝑥 =
−2 ± √22 − 4 x 1 𝑥 (−3)

2 𝑥 1
 

           𝑥 =
4 ± √16

2
 

           𝑥 = 4 and 𝑥 = 0 

 

Q2) a) 𝑥2 − 3𝑥 − 3 = 0 

             𝑎 = 1, 𝑏 = −3, 𝑐 = −3 

             𝑏2 − 4𝑎𝑐 = (−3)2 − 4 ∙ 1 ∙ (−3) 

                                = 21  

             𝑏2 − 4𝑎𝑐 > 0, two real roots. 

 

       b) 𝑥2 + 5𝑥 − 7 = 0 

            𝑎 = 1, 𝑏 = 5, 𝑐 = −7 

            𝑏2 − 4𝑎𝑐 = 52 − 4 ∙ 1 ∙ (−7) 

                              = 53 

           𝑏2 − 4𝑎𝑐 > 0, two real roots.

c) 2𝑥2 + 5 = 0 

            𝑎 = 2, 𝑏 = 0, 𝑐 = 5 

            𝑏2 − 4𝑎𝑐 = −4 ∙ 2 ∙ 5 

                               = −40 

            𝑏2 − 4𝑎𝑐 < 0, no real roots.  

      d) 𝑥2 + 5𝑥 = 0 

           𝑎 = 1, 𝑏 = 5, 𝑐 = 0 

           𝑏2 − 4𝑎𝑐 = 52 − 4 ∙ 1 ∙ 0 

                              = 25 

           𝑏2 − 4𝑎𝑐 > 0, two real roots. 

  



 

 

Q3) a) 𝑦 = (𝑥 − 3)2 + 1 

             Turning point = (3, 1). 

 

       b) 𝑦 = (𝑥 − 4)2 − 5 

            Turning point = (4, −5). 

 

       c) 𝑦 = −(𝑥 − 2)2 − 2 

           Turning point = (2, −2). 

 

       d) 𝑦 = (𝑥 + 6)2 

            Turning point = (−6, 0). 

 

Q4) a) 𝑦 = 𝑥2 − 8𝑥 + 3 

                 = (𝑥 − 4)2 − 13 

             Turning point is at (4, −13). 

 

       b) 𝑦 = 𝑥2 + 6𝑥 + 17 

                = (𝑥 + 3)2 + 8 

           Turning point is at (−3, 8). 

 

        c) 𝑦 = 𝑥2 + 10𝑥 

                = (𝑥 + 5)2 − 25  

            Turning point is at (−5, −25). 

 

       d) 𝑦 = 𝑥2 + 4𝑥 + 12 

                = (𝑥 + 2)2 + 8 

            Turning point is at (−2, 8).

 

 


