MA 26100 Exam 1 Review Fall, 2014

1. Know the formula for the distance between two points,

|PoPi| = /(21 — 20)2 + (y1 — 40)2 + (21 — 20)?
and know the equation for a sphere with radius r and center (zo, yo, 20),
(21— @0)* + (Y1 — y0)” + (21 — 20)* = 1"

2. Know the algebra rules for vectors (Theorem A page 565, Theorem A page 577, Theorem
C page 579).

u
3. Know how to compute the unit vector in the direction of u (that is, W)
u
4. Know the definitions of the dot product,
u- v =uv + ugvs + ugvs = ||uf| ||v|| cosb
where 6 is the angle between u and v.
Know that u-v = 0 means that u and v are perpendicular.
Know that [|u|]* =u-u.
5. Know the definition of the cross product
i j k
uXxXv=|u Uy us|.
V1 Vg Vs
Know that u x v = 0 means that u and v are parallel.
Know that
llu x v|| = ||u]| ||v]| sin® = the area of the parallelogram determined by u and v.
Know that u x v = —(v x u), that is, the cross product is anticommutative.

Know that the cross product is not associative. That is,

(uxv)xw isnotequalto ux (vxw).

6. ixj=k, and jxk=1i, and kxi=j

7. The projection of v onto u is given by

. (V-u) v-u v-u u u u
roj,v=|——J)u= U=\vr) 7= \V 77 7
PrOJ u-u [lulf? [lall /[l [lall /" |lull

and the component of v in the direction of u is given by

v-u
comp, v=—— = ||v|| cosb.
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. Know the “scalar triple product”,

Uy Uz Us
u(vXw) = |v; vg 3| = the volume of the parallelepiped determined by u, v, and w.
wp W W3

. Know the equation for a plane in three-dimensional space,

n-(x—pg) =0

where pg = (0, %0, 20) 1S a given point on the plane and n = (A4, B,(C) is a vector
perpendicular (normal) to the plane. Another way to write this is

A(x — x9) + By —yo) + C(z — z9) = 0.
Know the parametric vector equation for a line in three-dimensional space,
r(t)=ro+tv.

where rg = (g, Yo, 20) is a given point on the line and v = (vy, v, v3) is a vector that
points in the same direction as the line. Another way to write this is

x(t) =xo+tvy y(t) =yo+tvy 2(t) = 2o + tus.
Know that a wvector valued function of a single variable
r(t) = f(t)i+g(t)j+ h(t)k
represents a particle moving on a curve in space. The derivative
r'(t) = f(t)i+g )i+ 1)k

is the velocity vector (which is a tangent vector to the curve of motion). The length of
the velocity vector is the (instantaneous) speed of motion

speed = [['(8)|| = /(1) - 1/(t) = V(1) + g/ ()2 + I/ ()?

Know how to find the vector equation for the line tangent to a vector valued function
r(t) at some given time t.

The distance traveled, which is also called arc length, is given by the definite integral of
the speed,

t1 t1
L= / V2 +g )2+ W (t)2dt = / (instantaneous speed) x (small interval of time)
to

to

Know the derivative rules for vector valued functions (Theorem B page 583), in partic-
ular, the three different product rules (why three?).
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