Math 267 Exam 1 Notes (Chapter 14)

Given a = (a,,a,) and b =(b,,b,) vectorsin V,
a=

b < a,=b, and a,=b, a+b=(a,a,)+(b,b,)=(a+b,a,+b,) 0 =(0,0)
|a] =lfawec) =i + & ca=c(a, a,) = (ca.ca) -a=-(a,a,) = (-a,-a)
a-b=a+(-b)

Properties of Addition and Scalar Multiples of Vectors

()a+b=b+a (W)a+¢a=a (vii) @®a=qda=d@a
ana+@+ey{a+m+a v) qé+®=cé+& (viii) la=a
(i) a+0=a (vi) (c+d)a=ca+da (ix) 0a=0=cO0
ea|=lel]a]

a

Ifa = 0, then the unit vector u that has the same direction as a is U = ﬂ
a

distance between P,(x,y,,z,) and P,(x,,Y,.,2,) is given by d(P,P,) = \/(xz—xl)z +(y,-y.) +(z, - 2)

X, +X, Yi+Y, A+Qj

2

)
V, = the set of all vectors (x,y,z) where x, y, and z are real numbers

midpoint of line segment PP, is (

For a=(a,a,a,), b=(b,b,b,) inV,,
“5“ = JaZ +a? +a? unit vectors i =(10,0), j =(0,1,0), k =(0,0,)
a+b=(a+b,a,+b, a+b,) a={(a,a,8)=a+a,] +ak
ca = (ca,ca,,ca, )

sphere with radius r and center P, (X,,Yo,Z, ) has equation (x—x, )" +(y —Y, )’ +(z-2,)" =r?

Given a=(a,,a,,a,) and b =(b,,b,,b,) , the dot product a-b is defined by a-b = a,b, +a,b, +a;b,

Properties of the dot product

() a-a=|al’ mné{&ﬁ):&5+aé (v) 0-a=0

(i) asb =b-a (iv) (cé)-B =c(5 b)=a (CB)

If 6 is the angle between nonzero vectors a and b, then a<b = ”5“”5” cosé or cosf = H fa“'”BB ”
a

Two vectorsa and b are orthogonal < a-b =0

Cauchy-Schwarz Inequality ‘5°5‘ < ” 5”” b ”

Triangle Inequality ”5 +b ” < Hé“ + ” b ”

Definition Let & and b be vectors in V, withb = 0. The component of a along b, is comp.a = a2



The work done by a constant force PQ asits point of application moves along the vector PR is PQ.P

Given a = (a,,a,,a,) and b =(b,b,,b,). The vector product (or cross product) is
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axb is orthogonal to both a andb.

If 6 is the angle between nonzero vectors a and b, then Héxﬁ” =|a|b|sine

Two vectors a and b are parallel < axb=0.

Properties of i, j, k : i:X]a:ka ]HX'f:Ta EXE:IQ
jxi=-=k Kxj=-i i xk=—]j
ixi=jxj=kxk=0
Properties of the vector product
(i)Bxé:—(aXB) (iv) (5+6)x6:(5x6)+(5x6)
(ii) (mé)x6=m(§xb =ax(m6) v) (aXB)-6=a-(6x6
(iii) éx(5+6) = (5><B) + (5><E) (vi) a x (5 x E) :(5-6)5 —(5-5)6 triple vector product

Parametric equations for the line through P, (x,,y,,z,) parallel to a =(a,,a,,a,) are
X=X +at, y=y,+at, z=z +at tinkR

Equation of the plane through P, (x,,y,,z; ) with normal vector a= (al,az,a3> is
a(x—-x)+a,(y-y)+a(z—-2)=0.
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Symmetric form for aline
a, &

X=X — y—VY:

If one of the numbers a ,a,,or a, is zero, say a, =0, then a symmetric form is

Distance from a point P, (X,,Y,.Z,)to the plane ax+by +cz+d =0

h |lax, + by, +cz, +d|
JaZ+b? +c?
Distance d between two skew lines |, and I,, where P, and Q,areon |, and P, and Q, are on I,
‘(PlQl x P, Qz)'Pl P,
R xR,

d=

Let C be a curve in a plane, and let | be a line that is not in a parallel plane. The set of all lines that are parallel to
I and intersect C is a cylinder. The curve C in the plane is called a directrix for the cylinder, and each line
through C parallel to | is a ruling of the cylinder. A right circular cylinder is obtained if C is a circle in a plane
and | is a line perpendicular to the plane.



