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Question Q1.13

Can you find two vectors with different lengths that have a vector sum of zero? What length
restrictions are required for three vectors to have a vector sum of zero? Explain your reasoning.

Solution

The only way to have two vectors sum to zero is if they are equal and opposite.
vi+ve=0
(V1z, Uiy, V12) + (Vag, Vay, v22) = (0,0,0)
(V1 + V2g, V1y + V2y, V12 + v22) = (0,0,0)
Vig + U2 =0
U1y + v2y =0

V1 +v2, =0

V2 = —Vig
gy = —V1y
V2z; = —Vi1z
{Vl = (V1g, V1y, V1z)
Vo = (=g, —V1y, —V12) = —(V1g, V1y, V12) = —V1

For three vectors to sum to zero, it’s necessary to have
vi+ve+vy3=0
(V1 Uiy, V12) + (V2z, Vay, V22) + (V3s, U3y, v32) = (0,0,0)
(V1g + V2z + V3, V1y + Vay + U3y, V12 + V25 + v32) = (0,0,0)
Uiz + v2z + v3z =0
U1y + U2y + V3y = 0

V1 + V2, +v3, =0

V3x = —Vlx — V2
V3y = —V1y — U2y
U3y = —V1z — V2
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The first two vectors are free to be anything,
V1 = (Vig, V1y, V1z)
Vo = (Vag, Uay, V22)
but the third vector is constrained.

V3 = (U3z, U3y, U32)

= (—V1p — Vg, —Viy — U2y, —V1z — V2z)

= _<U1x + V2g, V1y + V2y, V1, + U22>
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