MATH 221 Take Home Quiz 1 Solutions P. Yasskin

Prove the Pythagorean Identity for Vectors:
G =)+ [ x V)P = PP

as follows: Consider the vectors % = (uj,uz,u3) and vV = (vi,va,v3).
Compute each of the following by hand on paper. Show your work. Simplify where possible.

1. Write the algebraic definition for u - .
UV =uvi +uzvy + uzvs
2. Writeout (@ -¥)? to get6 terms.

(Zt) . 3)2 = (u1v1 + urvy + u3V3)2

= u%v% + u%v% + u%v% + 2uviuavy + 2u1viusvs + 2usrvausvs
3. Write the algebraic definition for u x V.
- -
UXxv = (Uvs — U3V, U3V| — UIV3,UIV2 — U2V])
4. Write out [t xV)* to get 9 terms.

- o2 2 2 2
[t xV|" = (uavs —u3v2)” + (usvi —u1vs)~ + (u1va — uavy)
= (u3v} — 2uaviusvy + u3v3) + (U3vi — 2uzviuvs + uivi) + (uivi — 2uivauavy + u3v?)
- 2 — -2
5. Add (u-v)"+[uxVv|” and cancel some terms.

2 2

@ V)" +[uxV|" = udvi+udvi+udvi + 2uiviuavy + 2uiviuzvs + 2uavousvs
+ (u3v3 = 2uaviuzvy +udvy) + (W3vi — 2usviug vy + udvy) + (Wivi — 2uvauavy + udv?d)

= utv? +udvi +udvi+udvi+udvi+udvi +udvi+udvi +usdv?

6. Multiply out [)*p|*.
|ﬁ|27 2 = (u? +u3 +ud) (VI +v3+13)

= utvi +ulvi +ulvi+udvi +udvi +udvi +udvi +udvi +uii
7. Are the answers to (5) and (6) equal?

Yes!



