Homework 10.3 Solns.

In exercises 1,3,and 5 compute a-b 1.

a=(3,1) b=(24)

a-b=3-2+1-4=10

a=(2,-1,3) b=/(0,24)

a-b=0+(-1)-243-4=-2+12=10

a=(2,0—-1) b=/(0,4,-1)
a-b=0+0+(-1)-(-1)=1

In exercise 7 and 9 compute the angle between the vectors
7.
a=(3,-2,00 b=(1,1,0)

a-b=3-2=1=||a||||b]|cos(h)

However we know that ||a|| = v/4+ 9 = v/13 and ||b|| = v/2 so

cos(f) = \/%
and
0= arccos(i)
- V26
9.

a=(3,1,—-4) b=(-221)



a-b=—-6+2—4=-8

But this also equals

||la]|[|b]] cos(8) = V4 + 4+ 1v/9 + 1 + 16 cos(#) = 3v/26 cos(6)

So
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In 11 and 13 determine whether the vectors are orthogonal

)

6 = arccos(

11.
a=(2,-1) b=(24)

a-b=2.2-4=0

Yes they are orthogonal
13.
a=(6,2,00 b=(-1,3,0)

a-b=-6+6=0

These two are orthogonal as well.

In 15 and 17 find a vector perpendicular to the given vector.
15.
a=(2,-1)

Take a vector b = (z,y) then a-b = 2z —y and this must equal 0 for b to be

perpendicular to a. Take b = (3,6). In reality taking any point P on the line

2z = y and looking at the position vector to P will give an orthogonal vector

to a.



17.
a=(6,2,-1)

Take b = (z,y,2) then a-b = 6x 4+ 2y — z looking at any point P on the
plane 6z 4 2y = z and its position vector will give an orthogonal vector to a.

in 19 and 21 find compy, a and proj,, a. 19.

a=(2,1) b=(3,4)

a-b 6+4
comppa=—=—— =2 (12)
ST 5
and
. 1 2
proj, a = (compy, a)wb =:3.4 (13)
21.
a=(2,-1,3) b=(1,22)
a-b 6+2-2
compy, a = = =2 (14)
PT bl 3
and
. 1 2
proj, a = (COmpb a)wb = §<15272> (15)

25. Repeat example 3.6 with an angle of § with the horizontal.

We have that F = (40 cos(%),40sin(%)) = (20,20v/3).

Also d = (5280,0) So W = F - d = 105600.

31. Label each statement as true or false, if true, explain why, if false give a
counterexample.

a) Ifa-b =a-cthen b = c. False let a = (4,0,2), b = (4,0,0) and
c=(0,0,8).



b) If b=c then a-b =a-c. True.

c) a-a=||a||?>. True: If a = (a1, as,as3) then a-a = Zle a? = ||al?.

d) If ||a]| > ||b|| then a-c > b-c. False take a = (—8,—9,—-10), b = (2,2,2)
and ¢ = (1,1,1).

e) If ||a|| = ||b]| then a = b. False, take a = (—2,0,0) and b = (2,0, 0).

33. By the Cauchy Schwartz Inequality |a-b| < ||a]|||b||, What relationship
must exist between a and b to have |a-b| = ||a||||b]|.

They must be parallel for the cos(d) = £1.

37. For vectors a and b use the Cauchy Schwartz inequality to find the
maximum value of a - b when ||a|| = 3 and ||b]| = 5.

The maximum value is ||al|||b]| = 15.

1. Write a = (8,6, 8) in terms of the sum of a vector parallel to b = (1,2, —1)

and a vector perpendicular to b.

a-b 8-14+6-2-8
L Trir1 b2l (16)
= 2<172a _1> = <2745 _2> (17)

This vector is the vector parallel to b. Now

a—(2,4,-2)=(8-2,6—4,8+2) = (6,2,10) (18)

Thus we have that

a=(8,68) =(24,-2)+ (6,2,10) (19)



£0,1,1)

2. The picture is this



—_— —
Take the face diagonals to be the vectors AB = (0,1,1) and AC = (1,1,0) then

the main diagonals are represented by the vector AD = (1,1,1). The angle

— —
between AB and AC is

AB - AC 1
ﬁ) = arccos(
|AB[[[|AC]

cos(

=
Rl
Il

—_— —_—
The angle between AB and AD is

—_— —
arccos( AB - AC ) = arccos( 2 )= arccos(l)
14B|[||AC| V23 6

(20)

(21)



