
OBJECTIVE 4.3 – Objects in the plane can be analyzed and described Algebraically  

 

Essential Question 1 - What does it mean for two lines to be parallel? 

 

Tier 1 – Focus 

Given the slope of one line determine the slope of the line parallel to the first 

Given the slope of two lines determine if they are parallel 

How can you describe the space between two lines? 

•         For learners just starting to work with parallel lines answers such as “it doesn’t 

change” would work whereas more advanced students could be asked to find the 

measure of the distance between parallel lines or even asked to draw two 

parallel lines with a specific distance between them 

•         When measuring the distance between two parallel lines students should 

measure along the line perpendicular to the parallel lines. 

 

Tier 2 – Coherence 

Why do you have to use the slope to determine whether two lines are parallel or not? 

Why doesn’t “they don’t touch” work for saying whether two lines are parallel or not? 

•         Since lines are infinitely long using the line “they don’t touch” would mean you’d 

need to measure an infinite distance. Encourage students that solving the 

problem algebraically would be much easier (and shorter!) 

How can you determine if higher-power polynomials are parallel? What would have to 

be changed, what would have to stay the same? 

In what ways is the concept of “parallel” applied to other disciplines? How does this 

differ from the presentation of two lines being parallel? How is it the same? 

 

Tier 3 – Rigor 

What real world situations would necessitate the use of parallel lines? 

How would you ensure that two lines are parallel in the real world? 

•         The distance between the lines needs to be the same. When drawing functions 

on a paper it is easy to say “they have the same slope” but in the real world the 



slopes might be nearly identical but a slight difference would throw them off 

eventually. Making sure that the distance is the same 

What allows us to definitively say that two infinite objects are parallel when it is 

impossible to measure them? 

 

Essential question 2 - What happens to the coordinates of the vertices of shapes 
when different transformations are applied in the plane? 

 

Tier 1 – Focus 

Given an object and how it is going to be transformed identify the location of each 

corresponding vertex. 

Determine what quadrant the vertices of an object will be in given the rule for reflection 

and the location of the object. 

What happens to a vertex on the origin during a dilation? 

 

Tier 2 – Coherence 

What differences exist between transforming objects in 2- and 3-dimensions? 

What kinds of transformations can you use to produce identical transformed objects? 

•         What transformations can produce objects that occupy the same space (taking 

one object and reflecting it across the X- and Y-axis and rotating it 180 degrees, 

for instance) 

What transformations would produce objects identical to the original? 

 

Tier 3 – Rigor 

How do the principles of similarity and scaling apply to construction methods such as 

when using a blue print? 

How does the principle of transformation appear in works of art? 

How can the process of transformation be related to taking the function of a function? 

 

Essential Question 3 -  What does it mean for two lines to be parallel or 
perpendicular? 



 

Tier 1 – Focus 

What must be true about the slopes of two parallel lines? 

What must be true about the slopes of two perpendicular lines? 

What is the measure of the angle between two perpendicular lines? 

 

Tier 2 – Coherence 

How are solutions to systems of equations represented when lines are parallel? 

What objects require perpendicular lines in order to draw them? 

What would the graph of two parallel trigonometric functions (such as 2sin{x} and 

2sin{x} + 1) look like? 

 

Tier 3 – Rigor 

What real-world events require parallel or perpendicular lines? Which (if any) are man-

made. Which (if any) are natural? 

•         Compare things like trees are their growth patterns (tendencies towards growing 

“straight up”). Much of the transit system needs at least an approximation of 

parallel lines (consider creating a road for students that changes its width 

regularly, how easy would it be to drive on?). 

How would an architect create the greatest structural integrity in a building? What 

methods would they need to employ in regards to parallel and perpendicular lines? 

How does the coordinate grid create an essential link between Algebra and Euclidian 

Geometry? 

 

Essential question 4 – How do you setup a proof? 

 

Tier 1 – Focus 

How are the hypothesis and conclusion structured in a proof? 

How is a flow-proof written? 

How is a paragraph-proof written? 

How is a column-proof written? 



How does one write an indirect proof? 

What is the converse, contrapositive, and inverse or a statement? 

What is the difference between a postulate and a proof? 

 

Tier 2 – Coherence 

What is the purpose of proof writing and how does that apply to other disciplines like biology or 

English? 

•         All disciplines rely on some method of proving an idea or point. Whether evidence based 

observations from English or more fact based for the sciences. 

How does proof writing relate to rhetoric and logic? 

•         What other methods of argumentation can a student use to prove something (ethos, 

pathos)? Can those methods apply in mathematics? 

How does proof writing parallel the concept of solving problems (such as solving an equation for 

the value of x)? 

 

Tier 3 – Rigor 

How do proofs help us analyze the world in which we live? 

How would you go about writing a proof about the orbit of objects in our solar system? 

How might proof writing help justify methods of building construction or destruction? 

 

Essential Question 5 - How do you recognize whether an equation maps a circle, 
parabola, line, or other geometric object.? 

 

Tier 1 – Focus 

What is the standard form of the equation for parabola, circle, or line? 

Given an equation identify whether it is linear, quadratic, or whether it maps a circle. 

Given an object determine the equation that maps it. 

How is a circle translated using its equation? 

What part of the equation of a circle is modified to scale it? 

 

Tier 2 – Coherence 



How are systems of equations / inequalities used to represent geometric objects? 

How would the equations for 3-dimensional objects be represented? 

What are the similarities between polynomials of higher powers? 

 

Tier 3 – Rigor 

What patterns develop when discussing polynomials of increasing powers? 

What changes should be made to the equation of a circle to transform it into the 

equation of an ellipse? 

How does the power of a function correspond to the number of roots? 

 

Essential Question 6 - How do you use algebraic equations to understand the properties of 

geometric figures? 

 

Tier 1 – Focus 

How can you use algebraic equations to understand pieces of a geometric object like a 

triangle? 

•         Algebraic equations can be used to determine slope of sides and whether two 

lines intersect in 90 degree angles 

How are the equations for a circle and an ellipse different? 

Compute the perimeter of a polygon using the distance formula 

 

Tier 2 – Coherence 

How can algebraic equations be manipulated to transform a geometric figure? 

How does the slope of two sides affect the angle created at their intersection? 

How does the area of a geometric object correspond to the definite integral of that 

geometric object? 

 

Tier 3 – Rigor 

How can you use the equations for geometric shapes to manipulate the volume, area, 

or other measurement of the geometric shape? 

How do algebraic equations influence our understanding of geometric objects? 



How do algebraic equations help us understand the similarities between different 

geometric objects? 

 

Essential Question 7 - How do you use the midpoint or distance formulas to describe the 

sides of geometric objects in a plane? 

 

Tier 1 – Focus 

Using the midpoint formula, the location of an endpoint and the location of a midpoint 

find the location of the other endpoint in a geometric object. 

Use the midpoints of two sides of a triangle to draw a line parallel to the third side. 

Use the distance formula to find the perimeter of a polygon 

 

Tier 2 – Coherence 

Circumscribe a circle around a triangle using the perpendicular bisectors to find the 

circumcenter. 

Use the distance formula and knowledge of perpendicular lines to find the area of a 

triangle. 
 
Why can’t the distance formula be used to determine the distance from New York to 

Chicago? What does the distance formula assume that is not true about Earth? 

 

Tier 3 – Rigor 

Explain how the distance and midpoint formulas are derived 

* How do theorems from Euclidian Geometry interact with algebraic equations? 

Explain how the distance formula would change if adapted to 3 dimensions 

Why would a formula like the distance or mid-point formula be less useful when 

discussing distance on the Earth? 
 


