
Math 253 Calculus III (Bueler) 25 January 2023 Not turned in!

Worksheet: Just calculate some cross products!
The memorable formula for calculating cross products uses a determinant:

u⇥ v =

������

i j k
u1 u2 u3
v1 v2 v3

������
=

����
u2 u3
v2 v3

���� i�
����
u1 u3
v1 v3

���� j+
����
u1 u2
v1 v2

����k

Here is the hard-to-remember “simplified” formula:

u⇥ v = hu2v3 � u3v2, u3v1 � u1v3, u1v2 � u2v1i
In problems A–D, compute u⇥ v. Then follow the instructions in problems E–F.

A. u = h1, 0, 0i, v = h0, 0, 1i

B. u = h1, 2, 3i, v = h4, 5, 6i

C. u = xi� yj, v = zj� wk

D. u = ai+ bj+ ck, u = v

SUTIONS

uxi =25-10,(-16;(5 +15/2 =0-501
[a
=1,0)

=
=[compare right-handrule:4x*=-5]

2 xy =1izzy=(25-3.5)7 - 46-3)e+(1.5 - 2.4)E

= [6,-3) =-35 +65 -3E

ax y = (2) F) =(y)w) -01-(xEN)-050 Z-W + (X.z- 0)E

= w3 +xzk =(yw,Xw,Xz)

uxi =axi=

[ 1 = (bc - bbi- (ac
-aci +(ab-ba))and:1 3 |

=0 - 05 +0E]
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E. Find the triple scalar product u · (v ⇥ w) where u = h1, 1, 1i, v = h7, 6, 9i, and w = h4, 2, 7i.
(Hint. Compute v ⇥w first.)

F. Compute the ordinary determinant
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1 1 1
7 6 9
4 2 7
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1Exz =12 - TISEC-OUTCe
a. (f xy) =1.24 +1. ( 13) +1.(- 10)

=24-23 =0

=10(6.7-2.9) - 1.(7.7 - 4.9) +1.(7.2 - 4.6)

=(42 - 18) - (49 - 362+(14
-24)

general rule:

n.yzus=24 - 13 - 10
=

03u.(x)=1 1
(w,Wz Ws)

So Iare thesame

Nocan checkyour work
in Mab.

For example,Ichecked B
and F:

x cross (21 22-5),[4-5-53)
aus spaces

-36 -3

>) det(2(1-1;7-69;4-2-73)
ans I


