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Pythagorean Theorem for Right Triangles

To be able to solve problems related to two dimensional motion and vectors, we
need to use the Pythagorean Theorem for right triangles and the relationship

between the sides and the angle.

(Length of the hypotenuse)? = (Length of one leg)? + (Length of the other leg)2



Pythagorean Theorem —p r=xt 4y’

Subtract x° from both sides of the equation —p 7> —x° = y’

Swap sides —p =t oy

Take the square root of both
sides of the equation ™ > Y=NIr —X




Relations Between the sides and the angles of a right triangle.

Hypotenuse

Opposite

0

Adjacent

—

The relations between the sides and the angles of a right triangle are given
below. A convenient mnemonic for doing so is “SOHCAHTOA” pronounced as a
single word.

S =Sin

O = Opposite

H = Hypotenuse

C =Cos

T = Tangent



“SOHCAHTOA”

. . Opposite
SOH reminds us that: smé = pp
Hypotenuse
. Adjacent
CAH reminds us that: cosé = yacer
Hypotenuse
Opposite

TOA reminds us that: tané =
Adjacent



Example 1:

Find the component velocities of a rocket traveling at 23.0 m/s at an angle of 51°
to the ground.
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(Length of the hypotenuse)? = (Length of one leg)2 + (Length of the other leg)?2
(23)2 = (14.47)2+ (17.87)2



Example 1: Height of a Building;,
A building of height (ho) casts a shadow (ha) of 67.2 m when the angle ( 0 ) of the

Sun’s rays with respect to the ground is 50.0°. What is the height (ho) of the
building?




L—ha=67.2 m—J

tan 0 = opposite/adjacent
tan 50° = hy / hg
ho = ha X tan 50 = 67.2 x tan 50° = 80.0 m

So, the building is 80.0 m tall.



Example 3: Lakefront Drop.
At what angle does the lakefront drop off if the depth of the lake at a distance of

14.0mis 2.25 m?

tan 0 = opposite/adjacent

0 =tan-! (opposite/adjacent)
=tan1(2.25m /14 m) =9.13°
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