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2015-2016 Advanced Algebra I 

  

 Classifying Real #'s & Creating Squares; p 2-7 

 Approx. Irrational #'s & Finding Areas; p 8-11 

 Finding Irrational Lengths of Segments; p 12-15 

 Discovering the Pythagorean Theorem; p 16-18 

 Applying the Pythagorean Theorem; p 19-22 

 Converse of the Pythagorean Theorem; p 23-26 
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Notes 

 

  



 
 

3 

 

 

 

 

 

 

 

 

 

3

4
 



 
 

4 

Creating Squares 
Notes:  

Measure each of the following segments to the nearest tenth of a cm. 

 Segment         Measure 

1. ____________________________      ________cm   

2. _________________________________________    ________cm 

3. _________         ________cm 

4. ____________________       ________cm 

 

State the attributes of a square: ___________________________________________________________ 

 

State the slope and the perpendicular slope for each line segment.  Draw a square using the segment as one 

side length.  

  

Slope: _______ 

Slope: ______ 

Slope: _______ 

Slope: ______ 

Slope: _______ 

Slope: ______ 

Slope: _______ 

Slope: ______ 

Slope: _______ 

Slope: ______ 

5. 6. 7. 

8. 9. 



 
 

5 

Assignment.  Part 1 

 

  

√50 
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Assignment.  Part 2 

 

Measure each of the following segments to the nearest tenth of a cm. 

 Segment         Measure 

1. _____________________       ________cm   

2. __________________       ________cm 

3. _____________________________      ________cm 

4. ______________________________________________   ________cm 

 

State the slope and the perpendicular slope for each line segment.  Draw a square using the segment as one 

side length.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Slope: _______ 

Slope: ______ 

Slope: _______ 

Slope: ______ 

Slope: _______ 

Slope: ______ 

5. 6. 7. 

8. 
9. 

Slope: _______   Slope: ______ Slope: _______   Slope: ______ 
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Assignment.  Part 3 

Multiple Choice 

  

12. 13. 

10. 11. 

Slope: _______   Slope: ______ Slope: _______   Slope: ______ 

Slope: _______   Slope: ______ Slope: _______   Slope: ______ 

1. 2. 
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Estimations of Irrational Numbers 
Notes:  

       

Example:  Approximate 60   

What two consecutive perfect squares is 60 in between?  49 and 64 

The 49 =7 and 64 =8.  So the 60  is between 7 and 8.   

 
 
 
 

Since 60 is closer to 64, 60  will be closer to the 8.  You might estimate 7.7 or 7.8.  (If you use a calculator, 

you will find that 60  7.74597)  That is a pretty close estimation. 

 

_______ < 60 < _________ 

  ______ < 60 < _________  so I approximate: ____________ 

 
 
Approximate the following to the nearest tenth: 
 
 

1) _______ < 45 < _________ 

     ______ < 45 < _________  so I approximate: ____________ 

 

 

 

2) _______ < 24 < _________ 

     ______ < 24 < _________  so I approximate: ____________ 

 

 

 

3) _______ < 6 < _________ 

     ______ < 6 < _________  so I approximate: ____________ 

 

 

 

4) _______ < 66 < _________ 

     ______ < 66 < _________  so I approximate: ____________ 

 
Estimate the following square roots to the nearest tenth.  You must show the two perfect squares that the 

number is between.  NO CALCULATOR!!! 

5) √38   6)   √95  7)   √31  8)  √128 

 √49  √50 √51 √52 √53  √54 √55 √56  √57 √58  √59 √60  √61 √62 √63 √64  

For the following assignment, 

do NOT use a calculator. 
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Finding the Areas of Squares Using Right Triangles & Rectangles  

For each segment, draw a square, then use right triangles and rectangles to find the exact area of the tilted 

square.  You must show your work as demonstrated. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Assignment, Part 1 

Estimate the following square roots to the nearest tenth.  You must show the two perfect squares that the 

number is between.  NO CALCULATOR!!! 

1)  √95    2) √19    3) √390 

                        

4)  √150    5) √45    6) √200 

 

7)  √119    8) √251    9) √62 

1. 2. 3. 

4. 5. 
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Assignment, Part 2 

For each segment, draw a square, then use right triangles and rectangles to find the exact area of the tilted 

square.  You must show your work as demonstrated. 

 

 

 

 

 

 

  

1. 2. 3. 

4. 
5. 

6. 7. 
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Number Whole 
Numbers 

Integers Rational 
Numbers 

Irrational 
Numbers 

Real 
Numbers 

−0.5      

−4      

1. 6̅      

√1      

8      

√5      

2.6469…      

−2. 45̅̅̅̅       

0      

Assignment, Part 3 

Identify the sets to which each of the following numbers belongs by marking and “X” in the 

appropriate boxes.  

Assignment, Part 4 

Multiple Choice  

1. 2. 

3. 
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Finding the Length of Segments  

Given the area of the following squares, find the length of each side. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Area:  𝟒 𝒄𝒎𝟐 

Side:  √4 = 2𝑐𝑚 
s = 2 cm 

s = 2 cm 

s = ______ 

s = ______ 

Area:  𝟗 𝒄𝒎𝟐 

Side: ____________ 

s = ______ 

s = ______ 

s = ______ 

s = ______ 

s = ______ 

s = ______ 

s = ______ 

s = ______ 

Area:  𝟖𝟏 𝒄𝒎𝟐 

Side: ____________ 

Area:  𝟐𝟐𝟓 𝒄𝒎𝟐 

Side: ____________ 

Area:  𝟖 𝒄𝒎𝟐 

Side: ____________ 

Area:  𝟖𝟒𝟏 𝒄𝒎𝟐 

Side: ____________ 

When you know the area of a square, you can take the square root of 

the area to get the side length of the square. 

Given a square’s area,  √𝒂𝒓𝒆𝒂 = 𝒔𝒊𝒅𝒆 𝒍𝒆𝒏𝒈𝒕𝒉 
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Finding Lengths of Segments with Irrational Measurements 
Notes:   Draw a Square.  Find the area of the square.  Use the area to find the length of the side.  Estimate 

your answer by measuring with a ruler and using your calculator. 

 

1)       

 

 

 

 

2)  

 

 

 

 

 

 

 

3) 

 

 

 

 

  

 

4)  
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Assignment, Part 1  

Draw a Square.  Find the area of the square.  Use the area to find the length of the side.  Estimate your answer 

by measuring with a ruler and using your calculator. 

1) 

 

 

 

 

 

2) 

 

 

 

 

 

3)  

 

 

 

 

 

 

4)  
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5) 

 

 

 

 

 

 

 

 

Assignment, Part 2  

Estimate the following square roots to the nearest tenth.  You must show the two perfect squares that the 

number is between.  NO CALCULATOR!!! 

1)  √84    2) √15    3) √99 

                        

4)  √120    5) √250    6) √44 

 

7)  √8    8) √80    9) √18 

 

 

 

 

 

 

 

 

 

 

 

Number Whole 
Numbers 

Integers Rational 
Numbers 

Irrational 
Numbers 

Real 
Numbers 

0.3      

8      

−2. 7̅      

√8      

 −
𝟏

𝟔
      

−√5      

Assignment, Part 3 

Identify the sets to which each of the following numbers belongs by marking and “X” in the 

appropriate boxes.  
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Finding Patterns with the side lengths of Right Triangles 

 

 

 

 

 

 

 

 

 

 

 

Complete the right triangle with the given leg lengths on dot paper.  Draw a square on each side of the triangle.  

Find the areas of the squares and record these results in the table. 

Length of 
Leg 1 

Length of 
Leg 2 

Area of 
Square on 
Leg 1 

Area of 
Square on 
Leg 2 

Area of 
Square on 
Hypotenuse 

Length of 
Hypotenuse 
as a Sq. Rt. 

Approximate 
length of 
Hypotenuse 

1 1      

1 2      

2 2      

1 3      

2 3      

3 3      

3 4      

____ ____      

Recall that a conjecture is your best guess about a mathematical relationship.  It is usually a generalization 

about a pattern you think might be true, but you do not yet know for sure to be true. 

For each triangle, look for a relationship among the areas of the three squares.  Make a conjecture about the 

areas of squares drawn on any right triangle. 

____________________________________________________________________________________ 

Draw a right triangle with side lengths to test your conjecture.  Record these results in the table. 

Label the legs and the 

hypotenuse of this right 

triangle. 
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18 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Use the space below to draw the 

diagram to test your conjecture: 
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 Using the Pythagorean Theorem to Find the Missing Length 

 

 

 

 

 

We will use this theorem to find the missing side length of a right triangle. 

Trace over the legs of the right triangle and circle the measurement of the hypotenuse.  

 

 

 

 

 

Note:  The _________________ is ALWAYS the longest side of the right triangle.  What do you think you will 

need to do if you are missing the leg length instead of the hypotenuse?  In the following problems, you will 

have to decide if you are finding the length of the hypotenuse or a leg length. 

 

State all lengths as square roots, then approximate to the nearest tenth. If a diagram is not provided, you must 

draw one including labels. 

1.             2.  

 

 

 

 

3)  

 

 

 

[Draw diagram here.] A computer screen may be described in 

terms of the diagonal measure of its 

screen.  If a computer screen is 18 

inches wide and 11 inches high, what is 

the length of its diagonal? 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

In a right triangle, the square of the hypotenuse is equal to the sum of the squares of the 

other two sides. 

     

 

c 

a 

b 

𝑎2 + 𝑏2 = 𝑐2 

17in. 

4in. 

5in. 
3in. 

15in. 

8in. 

13m 

12m 

5m 

24mm 

25mm 

7mm 

10ft 

6ft 

8ft 

10in. 

16in. 
__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 
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4) 

 

 

 

5)  

 

 

 

Assignment: 

State all lengths as square roots, then approximate to the nearest tenth. If a diagram is not provided, you must 

draw one including labels. 

1 

 

 

 

 

 

 

 

 

2        3 

 

 

 

 

 

 

A boat starts at dock and travels 100 km 

east and then 70 km south.  How far is 

the boat from the dock? 

[Draw diagram here.] 
__________________________ 

__________________________ 

__________________________ 

__________________________ 

A 50-ft. cable is stretched from the top 

of an antenna to an anchor point on the 

ground 15 ft. from the base of the 

antenna.  How tall is the antenna? 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

[Draw diagram here.] 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

Will just bought a big-screen TV.  The 

screen has a diagonal measure of 40 in.  If 

the screen is 32 in. wide, how high is it? 

Jessie leaned a 25-foot ladder against a wall.  

If the base of the ladder is 7 ft from the wall, 

how high up the wall will the ladder reach? 

[Draw diagram here.] [Draw diagram here.] 



 
 

21 
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__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

 

 

[Draw diagram here.] 

[Draw diagram here.] 

Hint: You can count the # of cm for the 

vertical and horizontal distances and then 

use the Pythagorean Theorem to find the 

hypotenuse.  Don't forget to add the three 

distances to find the perimeter. 

a. ________________________ 

__________________________ 

__________________________ 

__________________________ 

Perimeter: _________________ 

b. ________________________ 

__________________________ 

__________________________ 

__________________________ 

Perimeter: _________________ 
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9        10 

 

 

 

 

 

 

11)  

 

 

 

 

 

 

Estimate the following square roots to the nearest tenth.  You must show the two perfect squares that the 

number is between.  NO CALCULATOR!!! 

12)  √68   13) √78   14) √51  15)  √123  

 

16) √287   17) √30   18) √5  19) √47 

  

The bases on a baseball diamond are 90 

feet apart.  How far is it from home 

plate to second base? 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

[Draw diagram here.] 
__________________________ 

__________________________ 

__________________________ 

__________________________ 

Hint: Go back and answer the 
original question!  

__________________________ 

 

A wire is stretched from the top of an 8-

ft pole to a bracket 5 ft. from the base 

of the pole.  How long is the wire? 

[Draw diagram here.] 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

20) Draw a Square.  Find the area of the square.  Use the area to find the 

length of the side.  Estimate your answer by using a ruler and with a 

calculator. 
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The Converse of the Pythagorean Theorem  

 

 

 

 

 

Examples 

 

  

1)        2)   

 

 

 

 

 

5) Determine if 𝐴𝐵̅̅ ̅̅ ⊥ 𝐶𝐷̅̅ ̅̅  in the following figure. 

 

 

 

? ? 

Determine if the following triangles are right triangles or not.  You must justify your answer.  Diagrams 

are not drawn to scale. 

__________________________ 

__________________________ 

__________________________ 

 

 

__________________________ 

__________________________ 

__________________________ 

 

 3)  a = 5 cm             4)  5 m, 2 m, 3 m 

      b = 12 cm 

      c = 13 cm 

_________________ 

_________________ 

_________________ 

 

 

_________________ 

_________________ 

_________________ 

 

 

B

B 

__________________________ 

__________________________ 

__________________________ 

Yes / No 

 

A 

C D 

26 in 

10 in 

24 in 
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Assignment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

You must justify your answer.  Diagrams are not drawn to scale. 

10.     20 ft, 21 ft, 29 ft   11. 17 km, 12 km, 5 km   12. 12 mm, 13 mm, 5 mm 

__________________________ 

__________________________ 

__________________________ 

 

 

__________________________ 

__________________________ 

__________________________ 

 

 

__________________________ 

__________________________ 

__________________________ 

 

 

__________________________ 

__________________________ 

__________________________ 

 

 

__________________________ 

__________________________ 

__________________________ 

 

 

__________________________ 

__________________________ 

__________________________ 

 

 
_________________ 

_________________ 

_________________ 

 

 

_________________ 

_________________ 

_________________ 

 

 

_________________ 

_________________ 

_________________ 

 

 

__________________________ 

__________________________ 

__________________________ 

 

 

__________________________ 

__________________________ 

__________________________ 

 

 

__________________________ 

__________________________ 

__________________________ 

 

 

_________________ 

_________________ 

_________________ 

 

_________________ 

_________________ 

_________________ 

 

_________________ 

_________________ 

_________________ 
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Review Using the Pythagorean Theorem 

State all lengths as square roots, then approximate to the nearest hundredth. If a diagram is not provided, you 

must draw one. 

1) 

 

 

 

 

2)  

 

 

 

 

3)  

 

 

 

4)  

 

 

 

 

5)  

  

 

 

 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

__________________________ 

[Draw diagram here.] 

Caution!              

Pay attention to 

the units!! 

Answer the question asked: 

__________________________ 
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_______________________ 

_______________________ 

_______________________ 

_______________________ 

_______________________ 

_______________________ 

_______________________ 

_______________________ 

6)  

7)  

8)  9)  

What is the perimeter of the trapezoid? 

#2? #3? 

#4? 
#5? 

_______________________ 

_______________________ 

_______________________ 

_______________________ 

#1? 
#1? 

_______________________ 

_______________________ 

_______________________ 

_______________________ 

#2 ? 

#3? 

Hint: Calculate the ?'s in 

the order given.   

Find the area and perimeter of the triangle. Round intermediate values to the nearest tenth. Use the rounded 

values to calculate the next value. Round your final answer to the nearest tenth.  Assume units are in feet. 

Solution: _______________________ 

 


