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[bookmark: _Toc181088466][bookmark: _Toc183428524]Sample solutions
These sample solutions are not intended to be an exemplar response. They should be used to guide decisions when grading, by considering errors that students may show when completing this task.
Marking guidelines have been provided for each question, including the students’ peer review of Mary’s work. It is not an expectation of this assessment to assign a grade to each task. The marking guidelines should only be used once, using a holistic view of the work provided by the students when assigning a grade and providing feedback.
[bookmark: _Toc181088467][bookmark: _Toc183428525]Feedback on Mary’s work
Assigned grade: Developed
Justification and feedback: Mary used some incorrect geometrical facts. She has mistakenly called complementary angles, supplementary angles, but her working out is still correct. She also says  is co-interior to , which is incorrect as they are not creating the desired C shape with the parallel lines that co-interior angles need.
To improve, Mary should use the correct reasoning and highlighters, like she did when finding the alternate angles, to check she is using the right angles. Each of the parallel lines are to be included when using the highlighter. Mary could also improve by saying ‘in parallel lines’ when referring to corresponding, alternative and co-interior angles, as you can have corresponding angles that aren’t in parallel lines.


Table 1 – marking guidelines for peer review
	Criteria
	Grade
	Justification

	Applies properties of angles at a point
	Developed
	The student has not been given the opportunity to find the sizes of unknown angles but has noted that Mary has correct working when finding the unknown angle but used the wrong reasoning.

	Applies properties of angles on a transversal in parallel lines
	Working towards developing
	No evidence has been provided that the student can apply corresponding, alternate and co-interior angles in parallel lines to find the size of unknown angles. Though they have identified in their feedback that co-interior angles provide a C shape in parallel lines. The student may show further evidence of their application in Part 2.

	Applies properties of triangles and quadrilaterals
	n/a
	No evidence has been provided towards properties of triangles and quadrilaterals. Though there may be evidence toward this in Part 2.

	Solves numerical problems involving multiple steps
	n/a
	No evidence has been provided towards this grade for this part of the assessment.

	Communicating and reasoning
	Well developed
	In their feedback, the student has provided corrections to Mary’s work including the use of ‘in parallel lines’ as you can have these types of angles not in parallel lines. They have also used the correct angle notations in their response.
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[image: Category 1 question 1 diagram with equal lengths denoted.]
Table 2 – Category 1 question 1 solution
	Angle size
	Reasons

	
	opposite angles in parallelograms are equal

	
	co-interior angles in parallel lines with 

	
	co-interior angles in parallel lines with 

	
	supplementary angles with 

	
	angle sum of triangle 

	
	alternate angles in parallel lines with 

	
	angles on a straight line


	
	angle sum of 

	Reflex 
	angle of complete revolution


Table 3 – marking guidelines for Category 1 question 1
	Criteria
	Grade
	Justification

	Applies properties of angles at a point
	Developed
	The student has correctly applied supplementary angles, angles on a straight line and angles of complete revolution to find the size of an unknown angle.

	Applies properties of angles on a transversal in parallel lines
	Developed
	The student has correctly used co-interior and alternate angles in parallel lines to find the size of unknown angles.

	Applies properties of triangles and quadrilaterals
	Developed
	The student has used equal angles in a parallelogram. They have also identified and used information such as  for the angle sum of a triangle.

	Solves numerical problems involving multiple steps
	Well developed
	The student has found the size of unknown angles that involve at least 3 steps by finding the size of .

	Communicating and reasoning
	Well developed
	The student has used formal mathematical language and appropriate conventions such as their reference to angles using , and using the words supplementary and co-interior angles in parallel lines.
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	[image: Category 1 question 2 diagram with sets of parallel lines and transversals highlighted.]
	 opposite
Obtuse  straight line
 Z angles

F angles



Table 4 – marking guidelines for Category 1 question 2
	Criteria
	Grade
	Justification

	Applies properties of angles at a point
	Developed
	Student has correctly applied angles on a straight line and vertically opposite angles to find unknowns, though they have not referred to them correctly.

	Applies properties of angles on a transversal in parallel lines
	Developing
	The student has correctly applied alternate angles in parallel lines but has made errors when applying corresponding angles to find unknowns. They have not referred to angles correctly.

	Applies properties of triangles and quadrilaterals
	Working towards developing
	The student has labelled a triangle not using appropriate conventions.

	Solves numerical problems involving multiple steps
	Developed
	The student has found unknown angles that involved 2 steps with and .

	Communicating and reasoning
	Developing
	The student has used informal language when referring to angle properties and has incorrectly used conventions when referring to angles.


[bookmark: _Toc183428529]Question 3
[image: Category 1 question 3 sample solution with sets of parallel lines and transversals highlighted.]
Table 5 – marking guidelines for Category 1 question 3
	Criteria
	Grade
	Justification

	Applies properties of angles at a point
	Developed
	The student has correctly applied supplementary angles and vertically opposite angles to find the size of an unknown angle.

	Applies properties of angles on a transversal in parallel lines
	Developed
	The student has correctly applied alternate angles in parallel lines to find unknown angles. Category 2 may provide more information about the student’s knowledge of corresponding angles and co-interior angles in parallel lines.

	Applies properties of triangles and quadrilaterals
	Developed
	The student has applied the angle sum of a triangle to find unknowns.

	Solves numerical problems involving multiple steps
	Well developed
	The student has found the size of unknown angles that involve at least 3 steps by finding the size of .

	Communicating and reasoning
	Developing
	The student has used some informal language when referring to angle properties. They have also not used conventions when referring to angles on their diagram.
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	[image: Category 1 question 4 diagram with parallel lines and transversal highlighted as well as a parallelogram.]
	 given on the diagram
shown on diagram as equal
because 40 + 40= 80

because they areco-interior angles to  in parallel lines
because they are alternate angles to  in parallel lines
because they are corresponding angles to  in parallel lines
 because opposite to angle  in parallelogram 


Table 6 – marking guidelines for Category 1 question 4
	Criteria
	Grade
	Justification

	Applies properties of angles at a point
	n/a
	This response provides no evidence towards properties of angles at a point such as right angles, straight angles, angles of complete revolution, complementary angles, supplementary angles and vertically opposite angles. Though there may be evidence in their response to a question in Category 2 or their review of Mary’s work.

	Applies properties of angles on a transversal in parallel lines
	Developed
	The student has correctly applied corresponding, alternate or co-interior angles in parallel lines to find the size of unknown angles.

	Applies properties of triangles and quadrilaterals
	Developed
	The student has correctly applied the property that opposite sides in a parallelogram are equal to find .

	Solves numerical problems involving multiple steps
	Well developed
	The student has used 3 steps to calculate the size of .

	Communicating and reasoning
	Well developed
	The student has used precise mathematical language, such as indicating that the angles are in parallel lines, and correctly used conventions to refer to angles and parallel lines.
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[image: Parallel lines AB and CD cut by transversal EF. EF cuts through AB at S and CD at T. Angle STD is 127 degrees. Angle BST is labelled h.]
Table 7 – Category 2 question 1 solution
	Solution 1
	Solution 2
	Solution 3

	 

	 
 

	 
  


	 and are co-interior angles in parallel lines
	 and  are supplementary angles, and  is corresponding in parallel lines with 
	 and are alternate angles in parallel lines and then  and  are supplementary angles




Table 8 – marking guidelines for Category 2 question 1
	Criteria
	Grade
	Justification

	Applies properties of angles at a point
	Developed
	Student has correctly used supplementary angles to find the size of unknown angles.

	Applies properties of angles on a transversal in parallel lines
	Developed
	The student has correctly applied corresponding, alternate or co-interior angles in parallel lines to find the size of unknown angles.

	Applies properties of triangles and quadrilaterals
	n/a
	Student has provided no evidence towards applying properties of triangles or quadrilaterals in this response.

	Solves numerical problems involving multiple steps
	Developed
	The student has solved the problem in multiple ways but with no more than 2 steps.

	Communicating and reasoning
	Well developed
	The student has used precise mathematical language and conventions consistently and effectively to communicate reasoning.
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	[image: Category 2 question 2 diagram with sample solution. Parallel lines and transversal have been highlighted to show the Z shape.]
	Triangle  supplementary angles
Triangle  base angles in isosceles triangle
as it is vertically opposite angles
 alternate angles in parallel lines


	[image: Category 2 question 2 diagram with sample solution. Parallel lines and transversal have been highlighted to show the C shape.]
	Triangle  supplementary angles
Triangle  base angles in isosceles triangle
 because they are corresponding angles in parallel lines


	[image: Category 2 question 2 diagram with sample solution. Parallel lines and transversal have been highlighted to show the Z shape.]
	Triangle  supplementary angles
Triangle  base angles in isosceles triangle
 because of angle sums
 because they are alternate angles in parallel lines


Table 9 – marking guidelines for Category 2 question 2
	Criteria
	Grade
	Justification

	Applies properties of angles at a point
	Developed
	Students have correctly used supplementary angles and vertically opposite angles to find the size of unknown angles.

	Applies properties of angles on a transversal in parallel lines
	Developed
	The student has correctly applied corresponding, alternate or co-interior angles in parallel lines to find the size of unknown angles.

	Applies properties of triangles and quadrilaterals
	Developed
	The student has applied the angle sum of a triangle and equal angles of an isosceles triangle to find unknowns.

	Solves numerical problems involving multiple steps
	Well developed
	The student has correctly found the size of unknown angles that involve at least 3 steps.

	Communicating and reasoning
	Developing
	The student has used mathematical language when referring to properties but has incorrectly only used one letter when referring to angles. Though they used the correct conventions for denoting angles of the same size on their diagrams.
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[image: Category 2 question 3 diagram with parallel lines and transversals highlighted.]
Table 10 – Category 2 question 3 solution
	Solution 1
	Solution 2

	
 alternate angles

 because the angle sum of a triangle
	
alternate angles

 angle sum of a triangle
vertically opposite angles


Table 11 – marking guidelines for Category 2 question 3
	Criteria
	Grade
	Justification

	Applies properties of angles at a point
	Developed
	The student has correctly used vertically opposite angles to find unknowns.

	Applies properties of angles on a transversal in parallel lines
	Developing
	The student has correctly used alternate angles in parallel lines to find unknowns but provides no further evidence towards other corresponding or co-interior angles in parallel lines, though this may be evident in their response to their Category 1 question.

	Applies properties of triangles and quadrilaterals
	Developing
	The student has correctly used the angle sum of a triangle to find unknowns but provides no further evidence towards other properties of triangles and quadrilaterals, though this may be evident in their response to their Category 1 question.

	Solves numerical problems involving multiple steps
	Well developed
	The student has found the size of an unknown angle in at least 3 steps in Solution 2.

	Communicating and reasoning
	Developed
	Mathematical language used is not precise as you can have alternate angles not in parallel lines, without stating that the angles are in parallel lines we cannot assume they are equal.
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[image: Category 2 question 4 diagram. Parallelogram with an isosceles triangle attached on the right hand side. An angle of 120 degrees has been marked in the parallelogram. The sides of the isosceles triangle are equal in length to the side of the parallelogram.]
 is a parallelogram with  and ,  and .
Table 12 – Category 2 question 4 solution
	Solution 1
	Solution 2
	Solution 3

	 because opposite angles in a parallelogram are equal.
because supplementary angles with 
	 because co-interior angles in parallel lines add to  and 
 because corresponding angles in parallel lines are equal.
	 co-interior angles in parallel lines add to  and 
 because alternate angles in parallel lines are equal.


 because opposite sides in a parallelogram.
Therefore, .
 is isosceles triangle as 2 sides are of equal length.
Therefore,  because the base angles in an isosceles triangle are equal.
 because the angle sum of  is .
Therefore, is equilateral as all the angles are 
Table 13 – marking guidelines for Category 2 question 4
	Criteria
	Grade
	Justification

	Applies properties of angles at a point
	Developed
	The student has correctly applied vertically opposite angles to find the size of an unknown angle.

	Applies properties of angles on a transversal in parallel lines
	Developed
	The student has correctly applied corresponding, alternate or co-interior angles in parallel lines to find the size of unknown angles.

	Applies properties of triangles and quadrilaterals
	Developed
	The student has correctly used properties or quadrilaterals and triangles to find the size of unknown angles, such as equal sides and angles in an isosceles triangle and parallelogram.

	Solves numerical problems involving multiple steps
	Well developed
	The student has found the size of an unknown angle in at least 3 steps in all their solution paths.

	Communicating and reasoning
	Well developed
	The student has used formal mathematical language and conventions, including the symbol  to denote parallel lines, consistently and effectively to communicate reasoning.
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The diagram shows a parallelogram ABCD with ZDAB=120°. The side DC is
produced to E so that AD=BE.

Copy or trace the diagram into your writing booklet.

Prove that ABCE is equilateral.
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