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REVIEW

(1) A wvector v:Pﬁ is determined by a basepoint P and a terminal point Q.

(2) Components of V:Pﬁ, where P = (a1,b1) and Q = (ag, bs):

v = (a,b)
with a = a9 — a; and b = by — b;.
(3) The length ||v|| of v is equal to /a2 + b2
(4) Vector addition: (vi,ve) + (wy,wa) =  (v1 + wy,v2 + wa)
(5) Scalar multiplication: |Av|| = |A|||v|| for A real.
(6) v and w are parallel if, for some scalar A\, w = Av
(7) If v makes an angle 6 with the positive x-axis, then vy7= ||v| cosé and vo= ||v]|sin@

(8) FEquation of the sphere of radius R and center (a,b,c): (r—a)?+(y—0)2%+(z2—c)?=R?

(9) Equation of the cylinder of radius R and vertical axis through (a,b,0): (v —a)? + (y — b)? = R?

(10) Equations for the line passing through Py = (xq, yo, z0) with direction vector v = {a,b,c):

s
(a) Vector parametrization: r(t) = OPy +tv = (xo, Yo, 20) + t(a,b, c)
(b) Parametric equation: © = o+ at , Y= yo+0bt , 2= zg+ct

(11) The dot product of v = {ay,by,c1) and w = (ag, be, ¢2) is

V-W =ajas + biby + cico.
(12) v.v= |lv|?

(13) Using the angle 8 made by u and v, we have u-v = [[v]|]|w]] cos @ . The vectors u and v are

orthogonal if u-v=20

(14) The angle between v and w is  acute ifv-w>0and obtuse if v.-w <0.

ssume v . Every vector u has a decomposition u = uy, + u,yy, where u, is parallel to v, an
15) A 0. E t h d iti I hi I i llel t d
u, v is perpendicular to v. Explicitly,

u-v u-v u-v
u||v=(7)v= V=|57r]€ev, ULy =u—Uujy,
Vv vl vl

v
ey = —.
Tl

where

(16) If u- v =u-w, is it true that v=w?  No.



PROBLEMS

(1) Let R = (—2,7). Calculate the following:

(a) The length of OR. SOLUTION: (-3, 5).

SoLuTION:  V/53. (¢) The point P such that PR has components
(b) The components of u = ]?})2, where P = (=2,7).

(1,2). SoLuTION: P = (0,0).

(2) Find the given vector:

(a) Unit vector e, where v = (3,4). SOLUTION: (=22, —2v/2)

SoLuTION: (3, 5). (¢) Vector v of length 2 making an angle of 30°
(b) Vector of length 4 in the direction of of u = with the z-axis.

(—1,1). SOLUTION:  (v/3,1).

(3) Determine whether or not the two vectors are parallel:

(a) u=(1,-2,5), v=(-2,4,-10). (b) u={4,2,-6), v=(2,1,3).
SOLUTION: Yes. SOLUTION: No.

(4) Find a vector parametrization for the line with the given description:

(a) Passes through P = (1,2, —8), direction vec- SOLUTION: r(t) = (-2 + 6t, 3t, —2 + 9¢).
tor v.=(2,1,3). (c) Passes through (1,1,1) parallel to the line
SOLUTION: r(t) = (1+ 2,2+t -8+ 31). through (2,0,—1) and (4,1, 3).

(b) Passes through (—2,0,—2) and (4,3, 7). SOLUTION: r(t) = (1+2t,1+1¢,1+4t).

(5) Show that the lines r1(t) = (—1,2,2) +t(4,—2,1) and ra(s) = (0,1,1) + s(2,0,1) do not intersect.
SoLUTION: In class.
(6) Find the intersection of the lines rq(t) = (=1,1) + ¢(2,4) and ra(s) = (2,1) 4+ s(—1,6) in the plane.

SoLuTion: (3, ).

(7) Find all values of b for which the vectors are orthogonal.

(a) (b,3,2), (1,b,1). (b) (4,—2,7), (b%,b,0).

SOLUTION: b= — SOLUTION: b=0orb=1.

N

(8) Find the angle between v and w if v-w = 1||v||||w].

SOLUTION:  %.

(9) If e and f are unit vectors and |le + || = 2, compute [e — f].

SOLUTION: g

(10) Find the projection of u along v.

(a) u=(-1,2,0), v=(2,0,1). (b) u=5i+7j—4k, v=k
SoLuUTION: (—2,0,—2). SOLUTION: —4k.



(11) Find the decomposition a = aj, + aip.

(a) a={4,-1,5), b=(21,1). (b) a=(z,y), b={,-1).
SOLUTION:  ayp = (4,2,2) and a p = SOLUTION:  ap = (5%, %57) and ajp =
0,~3,3). (=5, 5).



