
Coordinate Transformations

Equations (Toolbox): x = rcosO,y = rsin0,z = pcoscp,r = psincp,r2 = xZ + Y2

x = psinvcose,y = = x2 + + zz

3D coordinate systems

Cartesian
(distance+distance+distance)

1.

cos
Rewrite p = 

sin 4)

2.

O = angle in KY-plane off x-axis (cylindrical, spherical); 0 O < 27t

angle off positive z-axis (spherical); 0 f,

p = distance to the origin (spherical); p

Cylindrical Spherical
(direction+distance+distance) (direction+direction•distance)

in both Cylindrical and Cartesian coordinates

pcos4

Rewrite p = csc sin e sec 20 in Cartesian (rectangular) coordinates.
[Hint: Write everything in terms of sines and cosines.)
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Lines & Planes!

1. Find an equation for the line with the dire on (IJI) and point (O, 1, 0)

2. Find the plane perpendicular to the line in problem 1 at point (0,1,0)

Q(f2å D,

(F19•5) Find the equation of th pl e containing the two lines:

x 2t x = 5 2s

4. (Butler

Find theUjne containing the points where the two
lines (6 + 3t,—3 — 2tt4 qtand
(5 + + 4t --9 — 3t) intersect the plane
x —4y + 5z = 6.

hint: how doyou find where a h a plane?



cos &

5, Find cos0 where 0 is the anglc between vectors (1,2, —2) and

(COs 9

6, (S19•3) A line passes through the origin and through the midpoint between A and

B (1.5,2). F cose where 9 is the angle between the line and the line segment connecting

and

7. (Butler Review)

The angle between a plane and a curve is found
by taking the angle between the tangent line and

the normal to the plane at the point of

intersection. Find cos 0 where 0 is the angle

between the plane 3x — 2y + z = —4 and the curve

(5 — 2t + + t — sire (t), t2 + sin2 (t)).
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Vector Functions, Tangent Lines, Motion, Integrals of Vector Functions

2.

Find the tangent in to r(t) = (e2t — 3t, sin(2t) — 2t +4) at t = 0. Give your

answer in parametnc orm

3. (t —3, 2<050 
Q(q-b)

Find the osculating plane to r(t) = e2t — 3t, sin(2t) —cos(t), t2 — 2t +4)
osculating plane contains the point, the direction of motion, and the ction of acceleration.)

4.

A particle moves through three dimensional space with velocity

= (sec2 t, 2sect tan t, tan2 t).

At time t 0 the particle is at (O, 1, 2), find the position function of the particle

5.

Find at and aN when r(t)





2. Find the point in the plane x = 1 which is closest to the point P (0, -3, 7), and

3+2-0 3

56



3. A particle is traveling through space with acceleration a(t) = (et, —e-t ,4e2t) at time t. At
time t 0, the particle is at the initial point (3, 1, 2) and has initial velocity Find the
position of the particle at time t I.
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