‘a;) and b = (b, by, by} , then the cross product of a and b 1s the vector

a X b = (aaby — aaba, aghy — a1b3, a1bs — asby )

az dajz @) a4 iy a3z

Xi—Xjﬂ— k

by by b ba b be

(@be“agbg@ | — @,4‘93 _0‘51"»)'

ax b=




Ifa={(1,3,4)and b= (2,7, —5) —
Ny & f_,bl’f);’ 4')/5\3%—\,@!
Oux Lo \{ 3



a=2j 4k, b= i13jtk

5w -
O.xb = | o ;Z*Ll\f}q]'*q\) + AWK
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The vector a x b 15 orthogonal to both aand b .

In order to show that a x b 1s orthogonal to a, we compute their dot product as follows:

i o Y ] aa (t; a9

(a x b)+a= a4, — as + aq

by ba h b by be

= aq (aabs — aaba) — aa(@rbs — aaby) + aa(ai1bz — asby)

= @ daby — a1ty — ayasby + byaaay + abeay — byaso,

=0



If #1s the angle between a and b (s0 0 < # < « ), then the length of the cross producta x b

1S glven by

la x b| = |a||b| sin #

Two nonzero vectors a and b are parallel if and only 1t

axb=0



Find a vector perpendicular to the plane that passes through the points P(1, 4, 6)

[

O(-2,5, 1), and R(1, - 1,1). ‘i ) L«
'/\'D_;:OL:"'BFJrj—-'WK ~2, ) ]
~ S\« O -S-5



a ¥ b :“EIHI:}‘ sin & ;
/\

~_/




Find the area of the triangle with vertices P(1,4,6), @(—2,5, —1), and R(1, —1,1) .

-40 Vv -15 ) +|sSWK

|& f\o\ - \\ (o) + (¥ ¥ =5 (52
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Ifta.b, and ¢ are vectors and c1s a scalar, then

l.axb=-bxa

2. (ea) x b=rc(a x b)=a x (cb)

3.ax(bte)j=axbtaxc

4. (at+tb)xe=axct+bxc

b.a-(bxej=(axb)-c

b.ax (bxcec)=(a-c)b—(a-b)c



Ita={a,,as,a3),b={b,bs,by),and e¢ = {¢;, 3, c3) , then

12

a-(b x¢)=a1(bacyg — baca) + as(bacy — byea) + az(brica — bacy )

= apbacy — a1byes + asbacy — asbyey + asbyos — azbacy

= (a@sbq — asby)cy + (@agby — ayby)ca + (@ by — aghy ey

=(ax b)-c



axb=(1 a a




V = Ah = |b x cl||al|cos 8] =

a-b = |al|b|cos &

V =la-(bx ¢

parallelepiped



Use the scalar triple product to show that the vectorsa = (1,4, —-7), b = (2, —1, 4}, and

c = (0, —9, 18) are coplanar.

| 4 =)

(o X C -

0.+ (2> €) 2 -1 4\ = O
O-a ' X



DISTANCE FROM A POINT TO A LINE .

laxb| " Use the formula In part (a) to find the distance from the point P(1, 1, 1) to the

d = line through @(0, 6, 8) and R(—1,4, 7).







DISTANCE FROM A POINT TO A PLANE

‘a : {h e Ejl‘ Use the formula in part (a) to find the distance from the point P(2, 1, 4) to the

d = plane through the points (1,0, 0), R(0,2,0), and 5(0, 0, 3) .

la % b




T=1 ¥ F

Tl = |r x F| = |r||F|sin#



A bolt 15 ughtened by applying a 40-N force to a 0.25-m wrench, as shown in Figure 5.

Find the magnitude of the torque about the center of the bolt.

| = |r x F| = |r||F|sin#

\«\— \ ~ (0.., 2.5 m\U(O U}Sm 157

—10sin 75" =966 N- m




41. Awrench 30 cm long lies along the positive y-axis and grips a bolt at the origin. A

#

force 1s applied in the direction (0, 3, —4) at the end of the wrench. Find the

magnitude of the force needed to supply 100 N@Uf torque to the bolt.
@Z,U /5__L,;> bLO 0'5 O D

% 0 . 61 - - ,IB
Cos © = &) (ﬁ:)(O 3) > =5

100
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