
3.2 Trigonometry: Lengths, angles, and surface area/normal. (Sections 2.9 and 2.10)
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Three cables attach a microphone Q to pegs A, B, C.
Known: Peg and microphone locations from point No

Quantity Symbol Value
Distance from A to B AB 20 m
Distance from B to C BC 15 m
Distance from No to B h 8 m

n̂x measure of �rQ/No x 7 m
n̂y measure of �rQ/No y 5 m
n̂z measure of �rQ/No z 8 m

�rQ/No = x n̂x + y n̂y + z n̂z

Calculate/verify (2+ signifi-

cant digits) each value in the
table to the right.

Note: ∆BCQ is the triangle

formed by points B, C, and Q.

Quantity Symbol Value
Length of cable joining A and Q LA 14.2 m
Length of cable joining B and Q LB 11.0 m
Length of cable joining C and Q LC 11.7 m

Angle between line BQ and line BC φ 50.7
◦

Surface area of ∆BCQ Area 64.1 m2

Unit vector perpendicular to ∆BCQ û 0.936 n̂y + 0.351 n̂z

Consider the situation when the angle between the side wall and back wall (�nx and �nz) is θ (not 90◦).
Express the surface area of the cloth that covers that covers ∆BCQ in terms θ.1

Result:
Surface area =

1
2

√
45

2
+ 1202 sin2(θ)

Calculate the surface area of the shadow of ∆BCQ on the (infinite) floor when light is perpendicular to
the floor. Optional: Recalculate when light is perpendicular to ∆BCQ (assume the walls are translucent).
Result: Shadow surface area = 60 m2 Shadow surface area = 68.4375 m2

1Section 3.3 shows how to calculate the area and unit vector perpendicular to triangle ∆ABQ, and the angle between lines
AQ and AB. Solution at www.MotionGenesis.com ⇒ Get Started ⇒ 3D geometry (microphone).
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