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=(2-0)i-[10-(-4)] j+[0-(-1)] k=2i-14 j+k

Now (ax b)- a=(2,-14,1)- (5,1,4)=10-14+4=0 and (ax b)- b=(2,-14,1)- (-1,0,2) = 2+0+2=0, s0 ax b
is orthogonal to both a and b.
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Since (ax b) a=(-2i+3e ' j-€ k). (i+e j+e k)= 2+3-1=0, ax bis orthogonal to a.
Since (ax b)- b=(-2i+3e  j-€ K)- (2i+€ j-e K)=-4+3+1=0 , a bis orthogonal to b.

12. (a) |a< bl =] al |blsin6=3 2 sin %:6

(b) ax bisorthogonal to k , so it liesin the xy —plane, and its z —coordinate is 0. By the right-hand
rule, its y —component is negative and its x —component is positive.
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26. (a) PQ—< 3,2,-1>and PR-<1 -1, 1>, so avector orthogonal to the plane through P, Q, and R
s PQ:PR((2(1)-(-D(-D.(- DO-(-ID.(I(D-AD)=<L, 2, 1>

(or any scalar mutiple thereof).
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(b) The area of the parallelogram determined by PQ and PRis
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|PQx PR| =|<1, 2, 1>|:\/ 12+22+12 :\[?3, so the area of triangle PQR is > \[E

30.
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So the volume of the parallelepiped determined by a, b, and cis |-4]| =4 cubic units.
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32. a=PQ=<2, 3, 3>, b=PR=<-1, -1, -1> and c=PS=<6, -2, 2>.
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so the volume of the parallelepiped is 4 cubic units.




