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Procedure: Identifying Vertex of a Quadratic from Vertex Form 
 

Traditional Procedure 

 
 

A Conceptual Makeover 

Identify the smallest quantity an expression can represent by substituting values for x 

 

Prior Understandings and Skills 

❖ Understand expressions represent quantities  

❖ Evaluate an expression by substituting values for the unknown variable 

 

 

Identify a real number that when placed into the blank will produce the smallest possible value. 

Also, identify the smallest value of the expression. 

       
 
 

     
 
 

   

 

What strategy did you use to identify the real number to substitute into the 

expression? 

Justify why the strategy works to provide the smallest possible value for the 

expression. 

 

Discussion 
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Identify a real number that when placed into the blank will produce the largest possible value. 

Also, identify the largest value of the expression. 

 

 

What strategy did you use to identify the real number to substitute into the 

expression? 

Justify why the strategy works to provide the largest possible value for the 

expression. 

 

 

 
Reasoning Strategies 

❖ Focus on the value for x for which the evaluation of (x - h) is 0.  
❖ Understand that when x – h is 0 then the evaluation of the entire expression is k. 
❖ Recognize when the expression represents a minimum or a maximum quantity and consider 

how adding k to the expression a(x – h)2 affects the quantity for various values of x.   

Discussion 
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Procedure: Writing the equation of a line given two points. 
 

Traditional Procedure 

 Write the equation of the line that passes through the points (-1,2) and (7, 6). 

 

❖ Use the slope formula to find m. 

 

❖ Use the formula 𝑦 = 𝑚𝑥 + 𝑏 and substitute slope for m and one  

     of the points for (x, y). 

 

❖ Solve for b. 

 

❖ Substitute m and b back into the equation 

 
 

A Conceptual Makeover: Use a Table to Build a Generalized Procedure 

 

Prior Understandings and Skills 

❖ Defining characteristics of a linear relationship are the constant rate of change (slope) and 

the initial value (y-intercept) 

❖ Connections between how the slope and y-intercept are represented among mathematical 

representations (graph, table, description and symbols) 

 

 

For each of the following tables, write the equation of a line that passes through the two given points. 

 

x y 

  

  

  

  

4 3 

8 1 
 

Analyze the Strategy 

 

 

x y 

  

  

  

3 1 

9 5 

  
 

Analyze the Strategy 
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x y 

  

  

  

3 7 

8 27 

  
 

Analyze the Strategy 

 

x y 

  

  

  

14 23 

23 77 

  
 

Analyze the Strategy 

 

Generalized Procedure 

Write the equation of a line passing through the points (-1, 2) and (7,6).  

Analyze the strategy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reasoning Strategies 

❖ Students transition from using ∆x and ∆y separately to the ∆y when ∆x=1 and relate this to 

slope. 

❖ The y value changes as the x value changes. The amount of change in the y value from the y-

intercept is mx where m is the slope 

❖ The y-intercept is any given y value minus the amount of change in the y value. 

 

 

What calculations 

produce the y value 

for when x = 0? 

What is the 

slope of the 

line? 

What do the 

points look like 

in a table? 
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Procedure: Solving Exponential Equations Using Logarithms 
 

Traditional Procedure 

Solve 5(2𝑥) = 240 

 

2𝑥 = 48 

log2 48 = 𝑥 

𝑥 =
log 48

log 2
 

𝑥 ≈ 5.585 

❖ Isolate the exponential part of the expression 

❖ Convert the equation to logarithmic form  

❖ Use change of base rule since 48 is not a rational power of 2 

❖ Evaluate the expression using calculator 

 

A Conceptual Makeover: Rewriting Quantities as a Power of 10 

 

Prior Understandings and Skills 

❖ Writing an expression into equivalent forms reveals properties of the quantity it represents. 

❖ Power to a Power property for exponents; (𝑏𝑚)𝑛 = 𝑏𝑚𝑛 

 

 

Express each of the numbers as a Power of 10. You can find exact values for 

some of the required exponents. Others might require some calculator 

exploration. 

 

a.   100 b.   1,000 c.   10,000 

d.   2 e.   500 f.    4,782 

g.   0.01 h.    -0.001 i.   0.0023 

j.  3.45 k.   34.5 l.   345 

 

 

Describe the numbers that can be written as a power of 10. 

What numbers cannot be written as a power of 10 and why? 

 

Discussion 

Power of 10 
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Use your results from rewriting numbers as a Power of 10 to solve each of the following equations. 

 

a.    10x = 100 b.   10x+2 = 1,000  c.   103x+1 = 10,000 

d.    3(10)x+3 = 300 e.    102x = 500 f.   2(10)x = 6.90 

 

Common Logarithms       Look for and make use of structure 

 

log10a=b if and only if 10b=a 
 

 

 

 

Without the use of a calculator, find each of the following logarithms. 

a.   log 102.5 b.  log 100  c.    log 10,000 

d.   log 3.45 e.  log 500 f.    log -0.001 

 
Use what you know about logarithms to help find the exact solution for these equations. 

(Note: The exact solution will use “log 45” rather than the decimal approximation of 1.6532) 

a.   10x = 15  b.   5(102x) = 60 c.   3(10)x+4 = 21 

d.   3x=729 e.   5(2x) = 240 f.    3(5x + 12) = 60 

 
Reasoning Strategies 

❖ Rewriting values as a Power of 10. 
❖ Reasoning that when there are equivalent expressions with like bases then the exponents must be 

equivalent. 
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