1051-320-20062 Solution Set #2 (Corrected 01/13/2007)

1. Find the lengths of the 3-D vectors:

SOLUTION:
Length |x| =X eXx
(2)
+1
x, = [ 1] X ex, = () ()T (1) =14141=3
-1

All three vectors have the same length



2. For each pair of vectors v, and v,, find the scalar product v, e v,:

SOLUTION:

viev, = (+1)(0)+(0)(+1)+ (0) (+1) =[0]

sov, L v,

con = () ()0 (8) () ()

so again v, L v,



3. Find the projection of the first vector in the direction of the second vector AND the

projection of the second vector onto the direction of the first.

Projection of v, onto v, is ¥, @ v,

Projection of v, onto v, is ¥, e v,

1 0
(a) v; = 2 |7 w=| -1
-1 1
viev,=(1-04+2-(-1)+(=1)-(+1)) = -3
vl = 12 (<17 = VB
R R L
Projection of v, onto v; = K1|X.1|X2 = ’Tg = —@ = —\/g =~ —1.225
(so the projection is in the “opposite” direction of v, )
vV,eV 1
Projection of v, onto vy = =——=2 = — (—3) =| -3 = _32 >~ _919]
) f X1 X2 |X2| \/5( ) V2 2
1 0
Dvi={ 2 |; wvo=| -2
-1 2

vievy=(1-0+2-(=2)+(=1)-(+2)) = -6

\/12+22+(—1)2=\/5
\/o2+(—2)2+22:¢§:2ﬂ

v, =

|X2| =

=|—v6 = —2.450

1
Vi,®Vy (—6) = _% = _3\—25 >~ _2121

Projection of v, onto v, =
(so the projection is the same as in part a, because v, is the same length as it was there



4. Find the vectors obtained by rotating the two 2-D basis vectors ( (1) ) , ( (1) >by two

different angles:

(a) 6 = —3% radians
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From the skecth, the first vector ( (1) > 1s rotated to ( :

)= (2)

+-L
to ( V2 > . This is a sufficient answer, BUT we can derive a matriz for

V2
performing the rotation:
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el (3) -

So the rotation matriz 1s:
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The general form of a matrix that rotates a vector by 0 zs|

Note that

w2 =]

and its determinant is:
det R, = cos® [f] — sin [0] - (—sin [0]) = cos® § + sin® [0] = +1

The determinant of a rotation matrix is 1



(b) 6 = +7% radians

Use the rotation matrixz from part a:

Beg) = [ —::1811[[ %}

and its determinant 1s:

iy (L)

The rotated vectors are:

E(%)(é):[é
and: 1
E<+%)((1)>: [g

—sin
COS [

[+

+1]

T




5. Find £ so that the two vectors a and b are orthogonal:

-2 1
a=| +5 | ,b= k
—4 -3
alb = aeb=0
aeb (=2) (+1) + (+5) (+k) + (—4) (-3)

= O5k+10

5k+10 = 0 = 5k=-10 =

CHECK:
-2 1
aeb=| 45 Jeo| =2 | =0
—4 -3



