


Recall that −→a · −→b = ||−→a || ||−→b || cos θ , where θ is the angle between −→a and −→
b . Obviously, for non-zero

vectors −→a and −→
b we can solve for cos θ and thereby determine θ .

cos θ =
−→a · −→

b

||−→a || ||−→b ||

Maple saves us the work with the command “angle”.
> theta:=angle(v1,v2);

θ := π − arccos
(

1
21

√
14

√
9
)

> theta:=evalf(theta);
θ := 2.134738969

> theta1:=evalf(theta*180/Pi);
θ1 := 122.3115332

This makes sense in the following diagram where we see that θ must be an obtuse angle since the
projection is opposite to the direction of −→v2 .
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A line between two points P and Q is parameterized by α(t) = (1− t)−→P + t

−→
Q for 0 ≤ t ≤ 1. We will

use this in combination with spacecurve to plot lines.

Example: Plot the coordinate axes and the line segment from P (4,−1, 2) to Q(1, 4, 4).
This task may be accomplished in two distinct ways. The way which is displayed below is direct and

uses the basics. Instead of defining the function alpha, and plotting it using spacecurve, one could use a
command in plottools named line. The syntax would look like
> with(plottools):
> LPQ:=line([4,-1,2],[1,4,4],color=red):

It suits our purposes here to have you learn how to set up a function like alpha because in Calculus
III this is a skill which will be essential.
> with(plots):
> P:=vector([4,-1,2]): Q:=vector([1,4,4]):
> xaxis:=spacecurve([t,0,0],t=0..3,color=black):
> yaxis:=spacecurve([0,t,0],t=0..3,color=black):
> zaxis:=spacecurve([0,0,t],t=0..3,color=black):
> alpha:=evalm((1-t)*P+t*Q);
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α := [4 − 3t, −1 + 5t, 2 + 2t]
> LPQ:=spacecurve(alpha,t=0..1,color=red):
> LP:=spacecurve(evalm(t*P),t=0..1,color=blue):
> LQ:=spacecurve(evalm(t*Q),t=0..1,color=green):
> display(xaxis,yaxis,zaxis,LPQ,LP,LQ);
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C2M15 Problems:

1. Use Maple to find the projection of −→v = 〈3,−3, 5〉 on −→w = 〈−6, 3, 2〉 . Find a unit vector in the direction
of 2−→v − −→w .

2. Use Maple to find the angle between −→v = 〈2, 2,−1〉 and −→w = 〈3,−4, 5〉 . Find a unit vector in the
direction of −−→v .

3. Use Maple to plot the line segment from P (4, 1, 4) to Q(−1, 3, 1) and the segments from P and Q to
the origin. Include the coordinate axes as shown above. Use colors.
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