12.3
1. (1,2,1)*(435) =14 +2%3+1%5=15
13. Because (1,1,1)*(1,—2,—-2)=1*x14+1*x(-2)+1x(-2)=-3

is negative, the angle between two vectors is obtuse.

. . A i _uxw 1 _
2llu=i+j+0kandv=0i+j + 2k, COS(u'w_IuI*IvI_\/E*\/E_
/o
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29.(a) If these two vectors are orthogonal, (b, 3,2) *(1,b,1) =0 - b +
3xb+2=0.And b=—=.
(b) (4,—2,7) * (b?,b,0) = 4 x b?> — 2 x b = 0. We can solve that b =
% or 0.

31. (0,1,0) and (3,0,2).

u*xv

57. u=5i+7j—4kandv =k V=|v|2*v=_4k
63. OP is projection of u along v,0P = % * v = (4,1).
12.4
Lodet[, 2]=1+3-2x4==5
1 2 1
_ -3 0] _ 4 0
5. detéll —03 (1)—det(1*[0 1]) det(Z*[1 1)+

4 =37\ _ _
det(l*[l O])_(—3)—(2*4)+3_ 8
13. i+j)xk=ixk+jXxk
21, (u—2v) X (u+2v)=ux(u+2v)—2vxXxuU+2v)=uxu+
2(uxv)—2wxu)—4(vxv)=0+4+(1,1,0) — 0 = (4,4,0)

25. According to right-hand rule, v X w = —u.



27. v=(3,0,0)andw = (0,1,—-1)

we assume that u = (x,y,z) and we can get {;’ iz z (()) .So,u =
(0,a,—a).
We can get sin(v,w) = 1 from cos{v,w) = 22 =

wllwl
lv x w| = |v| * |w| * sin{v,w) = 3 %+/2,
so,a =3 and u = (0,3, —3).

39.

Volume of this parallelepiped is w * (u X v) = 4.
i j k
41. The area of the parallelogram is equalto |[u X v| =det1 0 3=

2 1 1
det(i*[(l) ?)—det(j*[é i)+det(k*§ (1)])=|—3*i+5*

j+k| =35

43.

The area of triangle OPQ 1is half of area of the parallelogram
spanned by O, P, Q, which equal to O—Q) X OP. So, the area of triangle is

i j k
N N | 93
E(0Q><0P)_5<det3 3 0)-7.

0 3 3



45. We assume a= (1,2), b=(3,4), c=(-2,2).

[abxae| _ 2oty
2

ab = (2,2) and a¢ = (—3,0). And the area is = 3.



