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XI11 - Cross Product

1. Let Gi=(1,-23), v=(45-1) and w=(-217). Compute

a) Uxv b) VxW
c) tix(Vxw) d) (Gxv)xw
@) (ixv)x(vVxw) f) tx (V- 2w)

2. Find avector that isorthogonal toboth 4 and v.

3 U=(1-23), v=(45-1)
b) G =(4,-35), v=(-80,6)
3. Extend Stoform abasisfor R®.
a S={(-215).(311} b) s={(112),(211}
4. Find the area of the parallelogram determined by G and v .
3 0=(30), v=(L1) b) 0=(3,-%), v=(43)
c) i=(4,0,-3), Vv=(0,-2,5) di=(1-32), v=(-1-1-1)

5. Find the area of the triangle with vertices
a A(10), B(2,3)and C(6,0)
b) A(6,5), B(1,3)and C(3,-2)
c) A(L23), B(-1,-3,2)and C(5,0,5)

6. Find the scalar triple product G (Vx W).
a) i=(-23), v=(45-1), w=(-120)

b) 0=(222), v=(0,-21), w=(2-24)
7. LetGe (VxW)=2. Find

a) U (wxv) b) (VxW)e d

¢) we (axv) d) v+ (0xw)

§) (Uxw)ev f) G+ (Wxw)

8. Find thevolumeof the paralleleplped withsides G, Vv and w.
a t=(@-23), v=(45-1), w=(-217).
b) 0=(1-32), v=(-1-1-1), w=(2-24)
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9. Find the volume of the tetrahedron with vertices A, B, C and D.
a) A(-144), B(-1,-32), C(5,0,5), D(2-34)

b) A(3-13), B22-1), CL-13), D(2,34)

10. Determine whether G, v and w lie in the same plane when positioned so that their initial
points coincide.
8 0=(266), v=(45-1), *-(—2,17)
b) 0=(1-32), v=(-1-1-1), w=(5-1-2)

11. Provethat if 8 istheangle between U and vV , where U and v are nonorthogonal vectorsin
R®, then

c1
<1

tan@ =

i)
<

12. Prove the following identities for vectors G, v and W in R®.
a (U+kv)xv=0xv
b) (G+V)x(-v)=-2(dxv)

Answers
1. a) (-131313) b) (36,-26,14) c) (50,94,46)
d) (78,6513) e) (520,650,-130) f)(21,39,19)
2. @) (-131313) b) (-18,-64,—24)
3. 8 S ={(-215),(311),(417, 5} b) S ={(112).(211),(-13 -1}
4. 83 b) = c)104/5 d)+/42
5. 8% b2 c)6v5
6. a) 39 b) 0
7. a) -2 b) 2 c) 2 d) -2 €) 2 f) 0
8.a130 b4
9. a2 b) 2

10. Q) Yes b) No

11. Since 6 #90°, then |||V —; Also, since ||t x V| = ||V sin@ then

cosf
|cixv| -9V $n6 which givesustan8 = ”HXY” :
cos6@ eV
12.8) (+kv)xV=0xV+(kvixV)=txV+k(VxV)=0xV+k0=0GxV
b) (G+V)x(-v)=(G+V)xd- (u+v)><v=U><U+\7><U—U><\7—\7><\7
=0-0UxV-0xV-0=-2(UxV)
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