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A)ints A(4, —6,2),B(-2,0,3),and C(10, 1, —7) form a triangle. Show that r,; + ry. +
— l'CA= 0. - &T ' —
rg=ry—r,=(-2.0.3)-(4.-6.2) =(-6.6.1)
Yoo =1 —T5 = (10.1,—7)— (-2.0.3) = (12.1.-10)
Yoy =1y — 1. =(4.-6.2)-(10.1.-7) = (-6.-7.9)

rAB+ch+rCA =(0.0.0)=0

/1.3 If A = 4a, — 2a, + 6a,and B = 12a, + 18a, — 8a_, determine:
(a) A— 3B

(b) (2A + 5B)/|B|
(d) X ay) - a,

(a)

A-3B=(4.-2.6)—3(12.18.-8) = (4.-2.6) — (36.54.-24)
= (—32.-56.-30)

(b)
2A4+5B =2(4.-2.6)+5(12.18.-8) = (68.86.-28)

| Bl=~/12% +18% + 8> =+/532 = 23.065
(24+5B)/ | B|=(68.86.-28)/23.065 = 2.948a_+3.728a, —1.214a,

(c)
1 0

axA= =—6a_—2a.

* =2 _ 2

(d)
12 18 -8

Bxa, = =—8a, —18a,
1 0 ' )

(Bxa,)ea, =-8
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1.5 Let A = —2a, + 5a, +a,, B=a, + 3a,and C = 4a, —6a, + 10a,.

(b) Find A - (B X C)
alculate the angle between A and B

5 (a) Determine A — B+ C

(a) A—B+C =(=2.5.1)+(~1.0.-3)+(4.-6.10) = (1.—1.8)

1
BxC = = (18.2.-6)
(b) 4 -6 10
Ae(BxC)=(=2.5.1)e(18.2,—6) = —36 +10— 6 —32
-2
(©) cos@p="2B___2+0+3 05773 o  6,-86.69°

AB  \J4+25+141+9

1.12 If A = 4a, — 6a, + a.and B = 2a, + 5a_, find:
(a) A-B+2|B)?
(b) a unit vector perpendicular to both A and B

=(4,-6.1) (2,0.5)=8-0+5=13
(a) |BI’=2"+5"=29
AB+2|B[’=13+2x29=71

(b)
) = AxB
| Ax B |
4 1
Let C=AxB= 5| = (-30.-18.12)
_+ €, (3071812) =+(-0.8111a, —0.4867a, +0.3244a,)

(I_L C
| I Jso +182 4122

1.13 Determine the dot product, cross product, and angle between
— E——— ———

P=2,—-6a+5, and Q=3 +a,

J A
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PQ=(2.-6.5)(0.3.1)=0-18+5=—1

2 -6 ¢
Px0= =-2la_-2a_+06a.
Q 0 3 1 N -
Po__ -1 =120.66°

c0s@py =——— = —==-0.51 — @
7 Po  \1oes "

1.14 Prove that vectors P = 2a, + 4a, — 6a,and Q = 5a, + 2a, — 33;59 orthogonal vectors. i

P and Q are orthogonal if the angle between them is 90°. Hence
PeQ =PQcos8=0

PeQ=(2.4.-6)¢(5.2.3)=10+8-18=0
showing that they are perpendicular or orthogonal.
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Show that points Py(5,2, —4), Py(1,1,2), and P,(—3,0,8) all lie on a straight line.
Determine the shortest distance between the line and point P,(3, —1,0).

P

Solution: @
The distance vector rp, p is given by

Lpp—=1Lp Sl (L5 2)= (5,2, —4)

=i(—4,-1,6)
Similarly,
rplp‘ — rP| T rin1 = (_3, 0, 8) = (5, 2-, _"4)
= (8,212
Ypp, = Ip, — Ip = @ =L0= (532=1]
= (_2’ =51 4)
a Ay a,
rPlPE X rplp.( =2l=d = 6
—8 =2 D
= (0,0,0)

showing that the angle between rp p, and rp p, is zero (sin @ = 0). This implies that Py, Py,

and P; lie on a straight line.
Alternatively, the vector equation of the straight line is easily determined from Figure

1.12(a). For any point P on the line joining P, and P,
rp1p = /\l'plpl

where 4 is a constant. Hence the position vector rp of the point P must satisfy
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