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(a) Describe every vector w = (wq, ws) that is perpendicular to v = (2, —1).
(b) All vectors perpendicularto V' = (1,1,1) lieon a in 3 dimensions.

(c) The vectors perpendicular to both (1,1,1) and (1,2,3) lieona .

Find the angle 6 (from its cosine) between these pairs of vectors:

1 1 2 2
(a v= [\/g} and w = {O] b) v=] 2| and w=[-1
-1 2

(c)v:{\}g] and w:[\—/%] (d) u:m and w:{:ﬂ.

True or false (give a reason if true or find a counterexample if false):

(a) Ifu = (1,1, 1) is perpendicular to v and w, then v is parallel to w.
(b) If u is perpendicular to v and w, then u is perpendicular to v + 2w.
(c) If u and v are perpendicular unit vectors then ||u — v] = v/2. Yes!
The slopes of the arrows from (0, 0) to (vq,v2) and (w1, wz) are vz /v and wy /w.

Suppose the product vows /v w; of those slopes is —1. Show that v - w = 0 and
the vectors are perpendicular. (The line y = 42 is perpendicular to y = ——%m.)

Draw arrows from (0, 0) to the points v = (1,2) and w = (—2,1). Multiply their
slopes. That answer is a signal that v - w = 0 and the arrows are

If v « w is negative, what does this say about the angle between v and w? Draw a
3.dimensional vector v (an arrow), and show where to find all w’s with v - w < 0.

With v = (1, 1) and w = (1, 5) choose a number c so that w — cv is perpendicular
to v. Then find the formula for ¢ starting from any nonzero v and w.

Find nonzero vectors v and w that are perpendicular to (1,0, 1) and to each other.
Find nonzero vectors u, v, w that are perpendicular to (1,1, 1,1) and to each other.

The geometric mean of = 2 and y = 8 is ,/Zy = 4. The arithmetic mean is larger:
sz+y) = . This would come in Example 6 from the Schwarz inequality for

v = (v/2,v/8) and w = (/8, v/2). Find cos f for this v and w.

How long is the vector v = (1,1,. . .,1) in 9 dimensions? Find a unit vector u in
the same direction as v and a unit vector w that is perpendicular to v.

What are the cosines of the angles «, 3, § between the vector (1,0, —1) and the unit
vectors 1, 7, k along the axes? Check the formula cos? a + cos? 3+ cos? § = 1.



