
12.3, number 1abd: Let −→vvv = 2
−→
iii − 4

−→
jjj +

√
5
−→
kkk and

−→
uuu = −2

−→
iii + 4

−→
jjj −

√
5
−→
kkk . Find −→

vvv · −→uuu , |−→vvv |, |−→uuu |, the cosine of the angle

between −→
vvv and −→

uuu , and the projection of −→uuu onto −→
vvv .

Answer:

−→
vvv · −→uuu = (2

−→
iii − 4

−→
jjj +

√
5
−→
kkk ) · (−2

−→
iii + 4

−→
jjj −

√
5
−→
kkk )

= 2(−2) + (−4)(4) +
√
5(−

√
5) = −4− 16− 5 = −25 .

|−→vvv | =
√

(2)2 + (−4)2 + (
√
5)2 =

√
4 + 16 + 5 =

√
25 = 5 .

|−→uuu | =
√

(−2)2 + (4)2 + (−
√
5)2 =

√
4 + 16 + 5 = 5 .

We know that −→vvv · −→uuu = |−→vvv |−→uuu | cos θ, where θ is the angel between −→
vvv and

−→
uuu . So,

−25 = 5(5) cos θ

and −1 = cos θ .

Of course this means that the angle between −→
vvv and −→

uuu is π radians (or

180 degrees). In other words −→
vvv and −→

uuu point in opposite directions. Of

course, our answer to the last part of the problem will exactly confirm this.

proj−→
vvv

−→
uuu =

−→
uuu · −→vvv
−→
vvv · −→vvv

−→
vvv =

−25

25
−→
vvv = −−→

vvv

The projection of −→uuu onto −→
vvv is −−→

vvv .
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