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The Pythagorean Theorem

® Concept:

Remember:

Example:

\
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Each of the pr

Given the lengths of rwo sides of a right triangle, using the Pythagorean
theorem to find the length of the third side

In a right triangle, the hypotenuse is the longest side, or the side opposite
the right angle. The other two sides of the trizngle are called legs. In any
right triangle, the square of the hypotenuse is equal to the sum of the
squares of the fegs: a®+ b= B

Triangle ABC shown at the .
right is a right triangle. )
Side a = & and side ¢ = 12.
Find the length of side b. c 5 A
al+ b=t Lisa the Pyihagorean theoram.
Brept=120 Substitute the given values for gand c.
64 + b= 144 Simplify the exponential exprassions.
=80 Sohve the equatian lor 67
"-"Fﬂ."ﬁ. Take the square root of ach side of the equation.
b=4 1‘1? Simplify naci radical expression.

fiangle ABC with £C = 90°.

1. Given side @ =3 and side b = 4, find the length of side c. -

2. Given side ¢ = 6 and side b = 3, find the length of side .
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3. Given side b = 4 and side ¢ = 6, find the length of side a. - -
4. Given side g = 12 and side ¢ = 13, find the length of side b. —
5. Given side 2 = 0 and side b = 3, find the length of side ¢, - .
6. Giiven side b = 8 and side ¢ = 10, find the length of side a.
7. (Given side @ = 14 and side ¢ = 16, find the length of side b. -
8. Given side a= 2 and side b = 1, find the length of side c. -
9. Given side b= v3 and ﬁid.e ¢ =3, find the length of side a.

10. Given side a =4 and side c= 342, find the length of side b.

1L Given side a=2+73 and side b = 2, find the length of side c.
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The Pythagorean Theorem

I Concept: Given the lengths of two sides of a right triangle, using the Pythagorean

theorem to find the length of the third side Remember: In a tight triangle, the hypotenuse is the longest
side, or the side opposite

the atl gle‘.dThe othet two sides of the triangle are called legs. In any right triangle, the square
of the hypotenuse is equal to the sum of the

squares of the legs: a2 bl c2. B
Example: Triangle ABC shown at the |

right is a right triangle. a Sidea=8and sjdec=12.
A
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Each of the problems Wh1Ch follow re er to - right mangle ABC wlth AC = 90°
1

2

3

7

10

:12 + bl C2 , Use the Pythagorean theorem.
82 bl 122 Substitute the given values for a and c.
64 144 Simplify the exponential expressions.
b2 SD Solve the equation for b2. .

W: Take the square root of each side of the equation.
b=4J?

Simpiify each radicai expression.

Given side a = 3 and side b = 4, find the length of side c.
Given side a = 6 and side 19 = 3, find the length of side c.



Given side b = 4 and side ¢ = 6, find the iength of side a.

ii

Given side a =9 and side b = 3, find the length of side c.
Given side b = 8 and side ¢ = 10, find the length of side a.

Given side a = 14 and side ¢ = 16, find the length of side b.
Given side a = and side b = 1, find the length of side c.
Giiren side b = J? and side ¢ = 3, find the length of side a.
Given side a = 4 and side C = 3 find the length of side b.

Given side a = 25 and side b = find the length of side c.
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o Practics: For use after Lesson 3.1, Trigonometry
o)

Solving Right Triangles
Solve each right triangle ABC.

1. A 2, 4 _T1 B 3. y
I f 1
1
C C
& 3 [

Solve each right triangle ABC (£ C'=90") given the information below.

4. £A=065",c=13 & SB=65",a=15
. 6. ZB=33° h=11 1. 24=72° h=17
8 ag=373 h=152 9 F=172 c=193

10. For triangle ABC {#.C =190, tan A4 = 34, Express the other five trigonometric functions of
£.A in terms of L

Applications

11. The Great Pyramid is the largest of the three pyramids of Giza. The
length of each side at the base is approximately 776 ft and the original
height was 481 ft. Calculate the angle that esch side of the pyramid

12. A ladder makes a 527 angle with the ground. If the ladder rests against
a building at 4 point that is 71 ft from the ground, what is the length of

MIXED PRACTICE
13. State whether or not the relation ({1, 2), (2, 3), (3, 2)} is a function. L

14. Find the amplitude, period, phase shift, and vertical shift for the

makes with the ground to the nearest tenth of a degree, _

the ladder? . -

function ¥=-3 sin [_x + %] -1,
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Name - Practice: For use after Lesson 3.1, Trigonometry

Solving Right Triangles

Solve each right tliangle ABC (LC = 90°) given the information below.

10. For triangle ABC (LC =90°), tan A = 3 r. Express the other five trigonometric functions of
LA in terms of .

Applications

11. The Great Pyramid is the largest of the three pyramids of Giza. The 1

length of each side at the base is approximately 776 ft and the original height was 481 ft. Calculate the
angle that each side of the pyramid makes with the ground to the nearest tenth of a degree.

12. A ladder makes a 52° angle with the ground. If the ladder rests against

a buiiding at a point that is 71 ft from the ground, What is the length of the ladder?
MIXED PRACTICE

13. State whether or not the relation {(1 2) (2 3) (3 2)} is a fumed

> 1=011.
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