WORKSHEET, FEB 1

0.1. Component of vectors. Find a unit vector that points in the same direction as
#(1,3,1)
Find the component of the vector @ = (2,1, 1) onto this vector.
Solution:For the first part, we know that the unit vector that points in the ¢ direction is #/|9]. In this case

we have the vector
1 1 3 1 >
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The component of « onto ¥ is given by
Compil — 17-12’: 2:141-3+1-1 _ 6
K |7 V11 V11
0.2. Angles. Prove the identity
cos(fy + 02) = cos(61) cos(fz) — sin(;) sin(62)

by using the dot product formula for angles and the following setup of vectors.
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Solution:We use both the formula for sin and cosine from determinant and dot product respectively.
Let’s call the vectors (from bottom to top) @, b, ¢, and assume that they are unit length. Then we have

-,

sin 0y =det(d, b)
sin 0y = det(l_;7 )

cos i =a - b
cos 09 =b.c
cos(0 +6;) =d- ¢

Then we compute
(@-b)(b- @) — det(a@, b) det(b, @) =(azbs + ayby)(baca + bycy) — (azby — ayby)(bycy — bycy)
=(azbbycy + aybybycy + azbrbrcy + aybybycy)

— (azbzbycy — azbybycy — aybybycy + aybgbycy)

Some terms cancel
=(a3bzbycy + aybybycy + azbybycy + aybybycy)
=a5Cy (bpby + byby) + aycy (byby + byby)
=(azcq + aycy) D]
=ad-c

=cos(f; + 62)



