Mr. Wright's Math
Extravaganza

Precalculus
Three Dimensional Analytic Geometry

Level 2.0: 70% on test, Level 3.0: 80% on test, Level 4.0: level 3.0 and success on applications
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I Can Statements

O | can demonstrate in-depth inferences and applications that go beyond what was taught.

In addition to score 3.0 performance, partial success at score 4.0 content

O | can graph points and equations in a three-dimensional rectangular coordinate system.
O | can use vector operations in three dimensions.
O | can write equations for lines and planes in three dimensions.

No major errors or omissions regarding score 2.0 content, and partial success at score 3.0 content

| can calculate 3D distance and midpoint.
| can graph spheres.

| can find the angle between vectors.

| can evaluate a cross product.

| can find the angle between two planes.
O | can graph planes.
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Partial success at score 2.0 content, and major errors or omissions regarding score 3.0 content.

With help, partial success at score 2.0 content and score 3.0 content.

With help, partial success at score 2.0 content but not at score 3.0 content.

Even with help, no success.
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Precalculus 11-01 Name:

Precalculus

11-01 3-D Coordinate System

Points in 3 dimensions

* (xy2)
e Graph by moving outthe ____ , over the , then up the

Graph A(5, 6, 3) and B(-2, -4, 0)

Distance Formula

d=+(x;—x)2 + (¥, — ¥1)* + (2, — 21)?

Midpoint Formula

M=<x1+x2 Y1tY2 Z1+Zz)
2 ’ 2 ’ 2

Equation of Sphere

-2+ G-k +@E-)*=1°
Center is (h, k, j), r = radius

e Graph by plotting the and moving each direction the

Graph (x =22+ (y+1)2 + (z+1)? = 16

Created by Richard Wright - Andrews Academy To be used with Richard Wright’s Precalculus



Precalculus 11-02

Name:

Precalculus

Vectors in 3-D

To find a vector from the

If’a = (Ulv UZ! Ug) and a = (ul’ u2, U3),
Addition
o Add corresponding

11-02 Vectors in space

U = (vy, v, V3)
point (py, p,, p3) to the
U ={(q1 — P1,q2 — P2,q3 — P3)

point (q1, 2, q3)

l?+17=(l71 +u1,vz+u2,l73 +u3)

e  Scalar multiplication

O
e Dot Product

e Magnitude

e Unitvector in the direction of ¥

e Angle between vectors

e If6=90°(andu-v =
e Ifu = cv, then vectors are

cv = (Ccvy, CV,, CV3)

VU= 11U + VUy + V3ly

2] = /vf +v2 4+ v2

v
vl

u-v = |[ullll?|l cos 6
), then vectors are

Letim=(1,0,3)andn =(-2, 1, — 4)
Find ||m||

Find m + 2n

Find the angle between m and n

Find unit vector in direction of m

Findm -n

Created by Richard Wright - Andrews Academy
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Precalculus 11-02 Name:

Arep=(1,5 —2)andq = <—%, — 1,§> parallel, orthogonal, or neither?

Are P(1, —1, 3),0Q(0, 4, — 2),and R(6, 13, — 5) collinear?

Created by Richard Wright - Andrews Academy To be used with Richard Wright’s Precalculus




Precalculus 11-03

Name:

Precalculus

Cross Product

A

° is vector in x, ] is unit vector in y, and k is unit vector in z

. = uyl + upf + usk and v = v, + v,f + v3k

11-03 Cross Products

Ifi=(-23 —3)andv =(1, —2, 1),findu X v

I Properties of Cross Products

o uUxXv=—(vxu)

o UxW+w)=@Uxv)+@xw)

o c(UXV)=cuXv=uUxcv

e uUxXuU=0

e Ifuxv=0,thenuand ¥ are parallel

o U-(WxW)=@UXD)-Ww
e U X ¥isorthogonal to 4 and ¥
o luxwll =lulllv]lsing

Area of a Parallelogram

||u x ¥|| where © and v represent adjacent sides

o<

Triple Scalar Product (shortcut)

Volume of Parallelepiped

V = |u- (v x w)| where u, ¥, and w represent adjacent edges

>
a

Created by Richard Wright - Andrews Academy
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Precalculus 11-04 Name:

Precalculus

11-04 Lines and Planes in Space

Lines

Qlr,y 2

I General form

(x — x4, ¥y — y1, Z — z;) = (at, bt, ct)

= {a,b,c)

I Parametric Equations of Line

x=at+x;
z=ct+2z

I Symmetric Equation of Line

x—x1=y—y1=z—21
a b c
Find a set of parametric equations of the line that passes through (1, 3, -2) and (4, 0, 1).

Planes

I Standard form

a(x—x)) +b(y—y) tc(z—2z)=0

I General form

ax +by+cz+d=20

Find the general equation of plane passing through A(3, 2, 2),B(1, 5, 0),and C(1, —3, 1)

Created by Richard Wright - Andrews Academy To be used with Richard Wright’s Precalculus




Precalculus 11-04 Name:
I Angle between two planes

e Find the angle between vectors
e Normal vectors are in the equations of the plane
Iny - 72| = InglllInz]l cos 6

I Distance between a Point and a Plane
D = |[projz PQ||
PQ - 7l
D = — =
(il

I Graphing planes in space

1. Findthe
2. the intercepts
3. Drawa to represent the plane

Sketch 3x + 4y + 6z = 24

Created by Richard Wright - Andrews Academy To be used with Richard Wright’s Precalculus
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