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Problem 1. Find the perimeter of the triangle with vertices (1,0, 3), (0,—2,1) and (3,2, 1).

Problem 2. Find an inequality satisfied by all points that belong to the closed ball with radius 6 and center
(=2,0,7).

Problem 3. A unit cube lies in the first octant, with a vertex at the origin (see
figure).

(a) Express the vectors 075 (a diagonal of the cube) and O7>2

(b) Find the cosine of the angle between @ and O? Q




We illustrate why it is natural to look at dot products. You are not re-
quired to learn the following during this course. In short, we wanted to
define a function that inputs two vectors and outputs a number with prop-
erties that a nice product should have, and there is only one such prod-
uct.

Problem 4. Consider a product * (we don’t know what product it is at the
moment) satisfying the following properties:
() vsw=w=*v,

(i) (av)*w = a(v *x w),

(iiD) v v =|[v|?,

(iv) (v1+v2) xw = (v1 *w) + (V2 * w),

V) vx*(w; +ws) = (vrxwi)+ (v*ws).
for vectors v = (a1, b1,c¢1), w = (ag, ba, c2), and a scalar a. Then

(a) Using the (i) and (iv), show (v).

(b) Show that ||v + w||? = ||v||? + ||w]|? + 2(v * w).
(Hint: Observe that ||v + w||> = (v + w) * (v + w) by (iii). Use (iv) and (v) to expand it out and
organize.)

(c) Show that v * w is the dot product used in our class. In other words, show that

VW = a1b1 + (IQbQ + agbg



