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Student Solutions to PS 2

deehion 4y

1, (Shudent answer)
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Student Solutions to PS 2
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Student Solutions to PS 2
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Formal Definition of the Cross Product

- - - = - - -
For two vectors @ = ay i +aj +azsk and b =b1 i +byj + b3k,

we define the cross product, or vector product, of a and — to be:

_ — = —
? X b = (32b3 — a3b2) 1 —(81b3 = a3b1) ] + (31b2 — 32b1) k
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In Class Work

_>

let @ =<1,-1,2>and b =< —3,0,1 >.
_>
1. Find @ x b.

L.(3
2. Find @ (@ x b) (a X ) What do you conclude the
%
relationship between @ x b and @ b7

Find b x @. Is the cross product a commutative operation?
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Solutions

=
let @ =<1,-1,2>and b =< —3,0,1 >.

O Find @ <5

- = |1 221 2
aXb_‘o 1"5‘—31
(-1-0)7 —

— = 9 7. -G
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Solutions

Let @ =< 1, ~1,2> rg? ~3,0,1>.
In (1), found that @ x b =< —1,-7, -3 >

— —
2. Check that @ x b is in fact orthogonal to both aand b.

<1,-1,2>.-<-1,-7,-3> = —-14+7—-6=0
<-301>-<-1,-7,-3> = 340-3=0

Since?~(?x b)—Oandﬁ (a X b)—O, ?xﬁisorthogonal to
both @ and E}

Math 236-Multi (Sklensky) In-Class Work February 13, 2013 8 /10



Solutions
=
Let @ =< 1,-1,2>and b

d b =< -3,0,1>.
In (1), found that @ x b

<-1,-7,-3>

3. Find b x @. Is the cross product a commutative operation?

- 5 |0 1= |-3 1= |3 o|p
bxa_‘—lz' '1 2“ ‘1 —1"‘
- - e
= (0+1)7 —(=6-1)7 +(3-0)k
= <1,7,3>
—F ol

The cross product is in fact antl—g)mmutatlve — b x @ will always be
in the opposite direction as axb.
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Is @ x b always orthogonal to a and b ?

Let
3): I-I-SQJ-I—EI?,I> B>:bl_i>-|-b27>-|-b3i>
— - — —
Recall: 3} x b = (agbg, — a3b2) i —(alb3 — a3b1) j aF (alb2 — ale) k
— - - —
a-(@xb) = (a1i+aj+ak)

e e -

-((32b3 = a3b2) 1 —(31b3 = a3b1) ]+ (albz = azbl) k
31(32b3 = a3b2) = 32(31[33 — a3b1) + 33(31[)2 — azbl)
= ajaxb3 — ajazby — ajaxbsz + arazby + ajazby — arazb;

0
Similarly,3)~(B>><3>):0,E>-(3>>< )zO,andﬁ-(ﬁX?)zO.
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