A vector projection problem that we did in class
on Wednesday, Sept. 11, 2024

_>
Write the vector v =t +_2> J + 3 k as, the sum of two vectors, one of
whgh is parallelto b = — i + A7 j — 9k and the other is perpendicular

to b.

Answer: The picture is on the next page. We write
_>
v = projy v+ (b —projy 7),

— — —
where proj v is parallel to b and b — projy v is perpendicular to b .
We compute

%
b - v—> —-1+4+8-27T— —20 - = =
iy g b = b=(—)(—i +45 —9k
POy v =5 Y T T 16 1 81 gs ) (71 T43 —9k)
1 —
_ <_90> (=7 147 —9k).

We calculate
— — — —10 — — —
7—proj?7:i+2j+3k—(E)(—i—l—4j—9k)
1 — — —
= 5397 +1385 +57k).

We conclude that

The vector ¥ is equal to
_—m(—z +4]—9k)plus (3Qz —|—138] +57k)
with ;(—i +4j —9k) arallel to b

and -+ (39 i+ 1387 Jj+ 57K ) perpendicular to V.

Check. We check all three assertions.

-10, — — 1
— (-4 +44 -9k _
(—i +435 — )+49
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)= 1 +27 +3kv

— — —
(394 +1385 +57k)
%

49(491, 1087 + 147K

_10(—2 +4J —9k)1samu1t1p1e0f E%

— — - 1 - — -
(¢ +47 —9k)-E(39i + 13835 +57k)

1 1
=— 4(138) — = 2 — 513) = 0.
1539 T 4(138) — 9(57)) = (39 + 552 — 513) = 0./






