AS 91028 Relationships tables, graphs, equations 4 Credit External 

Achievement Standard Explanatory Notes:

- find optimal solutions, using numerical approaches

- solve linear equations and inequations, quadratic and simple exponential equations, and simultaneous equations with two unknowns 

- relate graphs, tables, and equations to linear, quadratic, and simple exponential relationships found in number and spatial patterns

- relate rate of change to the gradient of a graph.

Achieve 
From the Achievement Standard:

 - making links between tables, equations and graphs.

 - demonstrating knowledge of concepts and terms.

 - communicating using appropriate numeric, symbolic or graphical representations.

What this means...

 - Form an equation (rule) for a given linear pattern (using correct variables).

 - Sketch a graph (but not correct for the situation eg line instead of points). 

 - Sketch a graph of an equation written as y = mx + c (Understand what m & c represent).

 - Graph x = a and y = b (Understand what a & b represent).

 - Make a comparison between two line graphs (gradient or intercepts). 

 - Form an equation (rule) for a given linear graph (using correct variables).

 - Read values of a given linear graph (answering in context).

 - Make some explanation of how the change in a situation will affect a graph.

 - Make some explaination of the effect of changing the gradient in a given situation.

 - List the 'x' and 'y' intercepts for a given parabola.

 - Sketch a graph of an equation written as y = x2 + c (Understand c)

 - Correct substitution into a quadratic equation.

 - Sketch a translated parabola, giving the new intercepts. 

 - Reasonably sketch a graph of an equation written as  y = (x + a)(x + b) (Understand a & b)

 -Find the value of: the y intercept, the x intercept, the gradient, and the highest or lowest point on a graph.

Merit 

From the Achievement Standard:

 - selecting and carrying out a logical sequence of steps.

 - connecting different concepts and representations.

 - demonstrating understanding of concepts.

 - forming and using a model; and also relating findings to a context, or communicating thinking using appropriate mathematical statements.

What this means...

 - Almost form an equation (rule) for a given QUADRATIC pattern (using correct variables)

 - Form and use a linear equation (using correct variables) to solve a problem (by substitution)

 - Make reasonable comparisons of gradient and y-intercept between two line graphs.

 - Read values of a given linear graph to solve a problem.

 - Partially explain how the change in a situation will affect a graph.

 - Partially explain the effect of changing the gradient in a given situation.

 - Sketch the graph of any linear equation e.g. 3x + 4y = 12

 - Write the equation for a given parabola.

 - Form an equation for a translated parabola.

 - Correctly sketch a graph of an equation written as  y = (x + a)(x + b) (Understand a & b)

 - Sketch the graph of any quadratic equation  y = ax2 + bx + c

 - Explain the meaning of: the y intercept, the x intercept, the gradient, and the highest or lowest point on a graph

Excellence 

From the Achievement Standard:

 -devising a strategy to investigate a situation

 -identifying relevant concepts in context

 -developing a chain of logical reasoning, or proof

 -forming a generalisation; 

 and also using correct mathematical statements, or communicating mathematical insight.

What this means... Excellence (cont)
 - Form an equation (rule) for a given QUADRATIC pattern (using correct variables)

 - Make complete comparisons of gradient and intercepts between two line graphs.

 - Read values of a given linear graph to solve problems.

 - Clearly explain how the change in a situation will affect a graph .

 - Clearly explain the effect of changing the gradient in a given situation. 

 - Form an equation for a translated parabola and give intercepts.

 - Solve simple quadratic equations relating to a parabola.

 - Explain why an equation or graph may not be an exact representation of a practical situation

NZQA Assessment report 2013 summary

NOT ACHIEVED

 Candidates who were awarded Not Achieved for this standard lacked some or all of  the skills and knowledge required for the award of Achievement. They commonly:

• had difficulty interpreting any graphs in context

• were unable to evaluate expressions

• were unable to use the scales for graph axes.

ACHIEVEMENT

 Candidates who were awarded Achievement for this standard demonstrated the

 required skills and knowledge. They commonly:

• drew linear graphs

• interpreted linear graphs in context.

ACHIEVEMENT WITH MERIT

 In addition to the skills and knowledge required for the award of Achievement,  candidates who were awarded Achievement with Merit commonly:

• formed equations for linear graphs and a straightforward parabola

• drew parabolas and could interpret parabolas in context

• used key features and transformations of linear and non-linear graphs to make

 comparisons.

ACHIEVEMENT WITH EXCELLENCE

 In addition to the skills and knowledge required for the award of Achievement with

 Merit, candidates who were awarded Achievement with Excellence commonly:

• formed an equation to describe a parabolic context

• drew and could interpret step functions in context

• identified key words in questions and focused on them when writing responses

• included coherent written explanations with their responses.

OTHER COMMENTS

 At all levels of achievement, there were frequent instances of candidates not using and not  understanding terminology and conventions associated with the content of this standard,

 e.g.

• the coordinates of points are expressed as (x, y);

• … equations have at least one term on either side of an “=” sign

• vocabulary: gradient, intercept, intersection, continuous, discrete, parallel,

 consecutive, horizontal, vertical, straight, curve, translate.
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