Honors Geometry (MA.HG)

Focus Statement:  Geometry students will recognize, apply, and develop relationships between points, lines, and planes; demonstrate and apply knowledge of trigonometric ratios and special triangles; develop and apply properties and relationships with circles and calculate measurements in both plane and solid figures.

Outcomes:

MA.HG:1
Students will develop the building blocks of geometry including relationships with points, lines, and planes. (8D,9A, 9B, 9C)





MA.HG:1-1
Identify, classify, and analyze relationships between points, lines

and planes. 










MA.HG:1-2
Find distances and midpoints on the number line and coordinate

plane. 









MA.HG:1-3
Identify angle parts, name angles and classify angles according to measure.






MA.HG:1-4
Identify relationships with special pairs of angles and use them in algebraic applications.






MA.HG:1-5
Recognize perpendicularity and use it in algebraic settings.

MA.HG:1-6
Identify and name polygons and calculate perimeters.

MA.HG:1-7
Perform constructions related to angles. (Examples: angle bisector and perpendiculars)

















MA.HG:2
Students will use inductive and deductive reasoning skills as well as formal and informal reasoning processes to reach conclusions. (9A, 9C)



MA.HG:2-1
Apply inductive reasoning to make conjectures and test conjectures with counterexamples.







MA.HG:2.2
Analyze if-then statements (conditional statements) and write converse, inverse and contra positive.






MA.HG:2-3
Apply rules of deductive reasoning (Law of Detachment and Law

 of Syllogism) to determine valid conclusions.





MA.HG:2-4
Identify and apply basic postulates about points, lines and planes. 


MA.HG:2-5
Use deductive reasoning and postulates to develop deductive

 paragraph proofs.






MA.HG:2-6
Write a deductive formal algebraic proof.




MA.HG:2-7
Develop geometric properties of segments with formal proof.




MA.HG:2-8
Construct proofs about complementary, supplementary and vertical

 angles.


MA.HG:3
Students will identify the special angle relationships that result from parallel lines and transversals and review equations of lines and slope in reference to parallel lines. (8B, 8D, 9A, 9B, 9C)









MA.HG:3-1
Identify relationships between two lines or two planes.


MA.HG:3-2
Name angles formed by a pair of lines and a transversal.


MA.HG:3-3
Apply properties of parallel lines to determine congruent angles and use in algebraic settings.



MA.HG:3-4
Use slopes of lines to identify parallel and perpendicular lines and graph lines.






MA.HG:3-5
Write equations of lines using slope-intercept method.


MA.HG:3-6
Recognize conditions that occur in parallel lines and use angle

  

relationships to prove lines parallel.






MA.HG:3-7
Perform constructions with parallel lines. (Example:  construct a line parallel to a given line through a point not on a line)











MA.HG:4
Students will prove triangles congruent and develop theorems about angle relationships in triangles, using traditional two-column proof, flow proof, 

and coordinate proof. (8D, 9A, 9B, 9C)






MA.HG:4-1
Identify and classify triangles by angles and sides.



MA.HG:4-2
Prove and apply theorems about the sum of the angles of a triangle and exterior angles.









MA.HG:4-3
Name and label corresponding parts of congruent triangles.





MA.HG:4-4
Prove triangles congruent using SAS, AAS, ASA, and SSS

 



theorems.











MA.HG:4-5
Prove right triangles congruent using HL, LL, HA or LA theorems.



MA.HG:4-6
Develop and apply properties of isosceles and equilateral triangles.

MA.HG:4-7
Position and label triangles for coordinate proof and generate proofs on coordinate systems.









MA.HG:4-8
Identify and use perpendiculars, angle bisectors and medians of

triangles.








MA.HG:4-9
Recognize and apply properties of inequalities to the measure of angles of a triangle and apply properties of inequalities to relationships between angles and sides of triangles.



MA.HG:4-10
Construct indirect proofs with algebra and geometry
.

MA.HG:4-11   Apply the triangle inequality theorem and use inequalities in two

triangles in algebra applications and proof.





MA.HG:5
Students will apply the concepts of similarity to identify similar figures, prove figures similar, and solve practical applications using similarity. (8D, 9B, 9C)


MA.HG:5-1

Solve proportions using algebra.

MA.HG:5-2

Recognize  similar polygons, identify corresponding parts,

and apply similarity in practical situations.


MA.HG:5-3
Use similarity postulates and theorems to prove triangles similar and solve applications.




MA.HG:5-4
Use similarity to develop theorems about triangle proportionality
.






MA.HG:5-5
Recognize and apply proportionality concepts with perimeter and special segments in triangles.











MA.HG:6
Students will develop relationships in right triangles including special

right triangles
and trigonometric ratios. (8D, 9C, 9D)





MA.HG:6-1
Apply similarity to develop theorems about geometric mean relationships in right triangles.




MA.HG:6-2

Prove the Pythagorean Theorem and its converse; apply 






them in practical situations.



MA.HG:6-3
Use the properties of special right triangles to find missing sides and angles.







MA.HG:6-4
Find trigonometric ratios in right triangles and use trigonometric ratios to find missing sides and angles.



MA.HG:6-5

Apply trigonometric relationships to applications involving

 




angles of elevation and angles of depression.















MA.HG:7
Students will identify, classify and analyze relationships within the family of quadrilaterals. (9A, 9B, 9C)








MA.HG:7-1

Investigate relationships with interior and exterior angles of

 
polygons.







MA.HG:7-2

Identify, prove and apply properties of parallelograms


MA.HG:7-3

Recognize the conditions that ensure a quadrilateral is a

 



parallelogram.




MA.HG:7-4
Recognize, prove and apply properties of other quadrilaterals: square, rectangle, rhombus, and trapezoid.


MA.HG:7-5
Position and label quadrilaterals for use in coordinate proof and prove relationships on the coordinate plane.


MA.HG:8
Students will identify parts of circles, generate geometric relationships involving circles and apply relationships to problems. (8D, 9A, 9C)




MA.HG:8-1
Identify parts of circles; find radius, diameter and circumference.

MA.HG:8-2
Recognize major arcs, minor arcs, central angles, inscribed  angles and find their measures.




MA.HG:8-3

Prove and apply relationships between arcs and chords.


MA.HG:8-4

Generate the relationships involving tangents, secants and

circles.




MA.HG:8-5

Prove and apply the theorems that involve relationships 

with secants, tangents and angle measurements.


MA.HG:8-6
Find the measures of segments that intersect in the interior and exterior of a circle.




MA.HG:8-7
Develop the equation of a circle, write the equation of a circle given radius and center, and graph a circle on the coordinate plane.















MA.HG:9
Students will find areas of polygons and circles and apply these skills to problems. (9A, 9B, 9C)









MA.HG:9-1

Find areas of polygons: triangles, parallelograms, rhombi,

rectangles, trapezoids and regular polygons.


MA.HG:9-2
Calculate areas of circles, sectors of circles, and segments of circles.







MA.HG:9-3
Find areas of irregular regions and regions on the coordinate plane.








MA.HG:9-4

Use areas of polygons to calculate geometric probabilities.
















MA.HG:10
Students will identify and draw three-dimensional figures and find surface area


and volumes for solids. (9A)



MA.HG:10-1

Identify and draw three-dimensional figures.


MA.HG:10-2
Calculate surface area for prisms, cylinders, pyramids, cones and spheres.








MA.HG:10-3

Find volumes for prisms and cylinders.






MA.HG:10-4

Calculate the volumes of pyramids, cones and spheres.















MA.HG:11
Students will identify, label and create the different transformations.

(8C, 9A, 9B, 9C)





MA.HG:11-1
Identify, label and create line reflections.




MA.HG:11-2
Identify and draw translations.





MA.HG:11-3
Draw rotated images using angles of rotation and composite reflections.




