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The Pythagorean Theorem

Read the steps. Keep this page next to you.

99

1616

2525

aa

bb
cc

Legs (a and b):Legs (a and b): the two sides that make the right angle. The the two sides that make the right angle. The

little square marks it.little square marks it.

Hypotenuse (c):Hypotenuse (c): the side across from the right angle. It is the side across from the right angle. It is

the longest side.the longest side.

aa22 + b + b
22 = c = c

22

Area of the two small squares: 9 + 16 = 25. That is the areaArea of the two small squares: 9 + 16 = 25. That is the area

of the big square.of the big square.

1
Find the hypotenuse
Square both legs. Add them. Take the square root.

Example: 3322 + 4 + 422 = 9 + 16 = 25, so c = 5 = 9 + 16 = 25, so c = 5

2
Find a leg
Square the hypotenuse and the leg you know. Subtract. Take the square root.

Example: 5522 + b + b22 = 13 = 1322, so b, so b22 = 169 - 25 = 144, b = 12 = 169 - 25 = 144, b = 12

3
Not a perfect square?
Round the answer to the tenth.

Example: 4422 + 5 + 522 = 41, so c is about 6.4 = 41, so c is about 6.4

4
Is it a right triangle?
Put the longest side in for c. If both sides of the formula match, it is a right triangle.

Example: 5522 + 12 + 1222 = 169 and 13 = 169 and 1322 = 169. Yes. = 169. Yes.
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Worked Example 1

Read the example. Then fill in the blanks.

66

88

cc
Example.Example. The legs are 6 and 8. Find the hypotenuse. The numbers are The legs are 6 and 8. Find the hypotenuse. The numbers are

made up for practice.made up for practice.

Start aa22 + b + b22 = c = c22

Start with the formula.Start with the formula.

Step 1 6622 + 8 + 822 = c = c22

Put in the two legs. The hypotenuse is c.Put in the two legs. The hypotenuse is c.

Step 2
36 + 64 = 100 = c36 + 64 = 100 = c22

Square each leg. Add them.Square each leg. Add them.

Step 3 c = 10c = 10

Take the square root.Take the square root.

Check
6622 + 8 + 822 = 100 and 10 = 100 and 1022 = 100. They match. = 100. They match.

Check. Put c back in.Check. Put c back in.

1212

1616

cc
Your turn.Your turn. The legs are 12 and 16. Do the same steps. The legs are 12 and 16. Do the same steps.

Start Start with the formula.Start with the formula. aa22 + b + b22 = c = c22

Step 1
Put in the two legs. ThePut in the two legs. The

hypotenuse is c.hypotenuse is c.

Step 2 Square each leg. Add them.Square each leg. Add them.

Step 3 Take the square root.Take the square root.

Check Check. Put c back in.Check. Put c back in.
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Name the Sides

Find the right angle. Name the legs and the hypotenuse.

The hypotenuse is across from the right angle. It is the longest side. Write the letters.The hypotenuse is across from the right angle. It is the longest side. Write the letters.

1 Triangle 1

pp

ss

rr

Legs: and

Hypotenuse:

2 Triangle 2

dd

ff

ee

Legs: and

Hypotenuse:

3 Triangle 3

hh

jj

gg

Legs: and

Hypotenuse:

4 Triangle 4

mm
nn

kk

Legs: and

Hypotenuse:

Pythagorean Theorem - Name the Sides
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Find the Hypotenuse
Find the missing side. Show your steps.

Both legs are given; the answers are whole numbers. Not drawn to scale.Both legs are given; the answers are whole numbers. Not drawn to scale.

1 Find c. 33

44

cc

c =

2 Find c. 55

1212

cc

c =

3 Find c. 88

1515

cc

c =

4 Find c. 77

2424

cc

c =

5 Find c. 99

1212

cc

c =

6 Find c. 2020

2121

cc

c =

Pythagorean Theorem - Find the Hypotenuse
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Round to the Tenth
Find the missing side. Show your steps.

The answer is not a whole number, so round it to the tenth. Not drawn to scale.The answer is not a whole number, so round it to the tenth. Not drawn to scale.

1 Find c. 44

55

cc

c =

2 Find c. 66

77

cc

c =

3 Find c. 22

66

cc

c =

4 Find b. bb

55

99

b =

5 Find c. 88

99

cc

c =

6 Find b. bb

77

1212

b =

Pythagorean Theorem - Round to the Tenth
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Find the Mistake
Find the mistake. Then fix it.

Sam is made up for practice. Each problem has one mistake.Sam is made up for practice. Each problem has one mistake.

1 Sam: legs 6 and 8, find c

1 6622 + 8 + 822 = c = c22

2 6 + 8 = c6 + 8 = c
3 c = 14c = 14

The mistake is on line

1 2 3

Fix it. Write the right answer.

2 Sam: legs 5 and 12, find c

1 5522 + 12 + 1222 = c = c22

2 25 + 144 = 16925 + 144 = 169
3 c = 169c = 169

The mistake is on line

1 2 3

Fix it. Write the right answer.

3 Sam: leg 8, hypotenuse 17, find b

1 8822 + b + b22 = 17 = 1722

2 64 + 289 = b64 + 289 = b22

3 bb22 = 353 = 353

The mistake is on line

1 2 3

Fix it. Write the right answer.

4 Sam: is 9, 12, 15 a right triangle?

1 9922 + 15 + 1522 = 81 + 225 = 306 = 81 + 225 = 306
2 121222 = 144 = 144

3 306 is not 144, so it is not a right306 is not 144, so it is not a right
triangle.triangle.

The mistake is on line

1 2 3

Fix it. Write the right answer.

Pythagorean Theorem - Find the Mistake
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Exit Tickets
Do each one. Tell how sure you are.

Exit ticket 1 Legs 9 and 40. Find the hypotenuse.Legs 9 and 40. Find the hypotenuse.

My answer: How sure am I?

sure kind of sure not sure

Exit ticket 2 Leg 15 and hypotenuse 17. Find the other leg.Leg 15 and hypotenuse 17. Find the other leg.

My answer: How sure am I?

sure kind of sure not sure

Exit ticket 3 Is it a right triangle? The sides are 7, 9 and 12.Is it a right triangle? The sides are 7, 9 and 12.

My answer: How sure am I?

sure kind of sure not sure

Pythagorean Theorem - Exit Tickets
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Answer Key: Sides and Practice
Every problem, its square and its answer.

Find the Hypotenuse page 9: both legs are given; the
answers are whole numbers

# Problem
Square and add or

subtract
Answer

1 legs 3 and 4 9 + 16 = 25 c = 5

2 legs 5 and 12 25 + 144 = 169 c = 13

3 legs 8 and 15 64 + 225 = 289 c = 17

4 legs 7 and 24 49 + 576 = 625 c = 25

5 legs 9 and 12 81 + 144 = 225 c = 15

6 legs 20 and 21 400 + 441 = 841 c = 29

Find a Leg page 10: one leg and the hypotenuse are
given; the answers are whole numbers

# Problem
Square and add or

subtract
Answer

1
leg 6, hypotenuse
10

100 - 36 = 64 b = 8

2
leg 8, hypotenuse
17

289 - 64 = 225 b = 15

3
leg 7, hypotenuse
25

625 - 49 = 576 b = 24

4
leg 9, hypotenuse
15

225 - 81 = 144 b = 12

5
leg 3, hypotenuse
5

25 - 9 = 16 b = 4

6
leg 10,
hypotenuse 26

676 - 100 = 576 b = 24

Round to the Tenth page 11: the answer is not a
whole number, so round it to the tenth

# Problem
Square and add or

subtract
Answer

1 legs 4 and 5 16 + 25 = 41 c = 6.4

2 legs 6 and 7 36 + 49 = 85 c = 9.2

3 legs 2 and 6 4 + 36 = 40 c = 6.3

4
leg 5, hypotenuse
9

81 - 25 = 56 b = 7.5

5 legs 8 and 9 64 + 81 = 145 c = 12.0

6
leg 7, hypotenuse
12

144 - 49 = 95 b = 9.7

Name the Sides page 7

# Legs Hypotenuse

1 p and s r

2 d and f e

3 h and j g

4 m and n k

Squares on the Sides page 8

# Leg square Leg square Sum c

1 9 16 25 c = 5

2 25 144 169 c = 13

3 36 64 100 c = 10

4 64 225 289 c = 17

Your turn answers (guided copies)

Page 5: legs 12 and 16: c = 20.
Page 6: leg 12, hypotenuse 20: b = 16.

How the answers were made

Every square was added or subtracted as a

whole number by program, and the square root
was taken only when the result is a perfect

square. The rounded answers on page 11 are

rounded to the tenth. Accept an answer one
tenth off if a student rounded a calculator's

longer decimal.
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Answer Key: Words, Exit, Sort
Word problems, exit tickets and the cut-and-paste match, with the common slips to listen for.

Word Problems page 14

# Setup Answer

1 52 + b2 = 132, b2 = 144 12 feet

2 242 + 182 = c2, c2 = 900 30 inches

3 62 + 72 = c2, c2 = 85 9.2 miles

Exit Tickets page 15

# Problem Answer

1 Legs 9 and 40 c = 41

2 Leg 15 and hypotenuse 17 b = 8

3 7, 9, 12
130 is not 144: No, not a right
triangle

Common slips to watch for

Adding the legs without squaring them.

Stopping at c squared and forgetting the

square root.

Adding when a leg has to be found: it is a

subtraction.

Using a leg for c when testing a triangle.

Cut and Paste page 16

Piece (row,

column)
Piece Box

r1 c1 legs 9 and 12legs 9 and 12 c = 15

r1 c2 legs 6 and 8legs 6 and 8 c = 10

r1 c3 legs 7 and 24legs 7 and 24 c = 25

r2 c1 legs 10 and 24legs 10 and 24 c = 26

r2 c2 legs 5 and 12legs 5 and 12 c = 13

r2 c3 legs 8 and 15legs 8 and 15 c = 17

How the answers were made

Each answer was computed from the numbers

printed on the page, and each word problem was
checked by putting the answer back into the

formula. Nothing here is typed from memory.
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Class Progress Grid
Every student on one grid: items right by page type.

Class or group Month

Student

Sides and

squares (of
8)

Find c (of 6)
Find a leg

(of 6)

Round (of

6)
Test (of 6)

Mistakes

(of 4)

Words, exit

(of 6)
Sort (of 6)

How to fill this in

For each column, add up how many items that

student has right with no prompt (the tracker
rows). One glance across a row shows which skill

is easiest and which is next.

Grouping for small-group time

Students low in Sides and squares need the steps

page (page 4) and the sides page (page 7).
Students low in Find a leg need the second

worked example (page 6). Students near full marks
can move to the mistakes and the word problems

(pages 13 and 14).
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Marcus’s Tracker (Invented Student)
Marcus T. is invented; nothing on this page describes a real student. The blank tracker is on page 20.

Student

Marcus T. (an invented student)

Teacher

Ms. Reyes (invented)

Month

November

Page Page type and set Items Right Date Notes

7 Name the Sides 4 4 11/3 -

8 Squares on the Sides 4 4 11/5 -

9 Find the Hypotenuse 6 5 11/10 One squaring slip

10 Find a Leg 6 4 11/12 Added instead of subtracting twice

11 Round to the Tenth 6 3 11/17 Forgot to round three times

12 Is It a Right Triangle? 6 3 11/19 Used a leg for c on three items

13 Find the Mistake 4 - - -

14 Word Problems 3 - - -

15 Exit Tickets 3 - - -

16 Cut and Paste 6 - - -

How to read it

Marcus T. has done 6 of 10 scored pages and got

23 of 32 items right with no prompt. 2 pages were

all right and 4 carry a note. Every number comes
from the table.

What the table points to

The lowest pages are Round to the Tenth (3 of 6)

and Is It a Right Triangle? (3 of 6). Those are where

the next practice goes. The 4 pages left blank are
not tried yet, never wrong.
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