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Y = Yo tt
(x9,Vo) = initial location

[inear Motion:

3 . Ax
v, = horizontal velocity = —

v, = vertical velocity = %
Example x=1+2t
y=5-—3t
tlo vy 2 oz
AN N
gistz -1 [ -4

B,,
I X

Circular Motion: x = r cos(fy + wt) +x,
-y =rsin(8y + wt) v,
(x.,y.) = center of circle
r = radius of circle
8, = initial angle
w = angular speed = AG/At

Example: x = 2 cos (3?” + %t)
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Example:
A bug follows a circular path with

radius 8 inches. It starts at the west-

most edge. It rotates
counterclockwise at a constant 10
revolutions per minute.

Give the equations for motion in
terms of time t. |

r="77 |
By =7?? (givein radians)
w=7?? (give in radians/min)
~ = 8 (?C%%D = CC>/<3>
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Overview of Trigonometric Functions Values and Basic Facts

If » is the radius of a circle and fis an angle measured from standard position, then we can find the
corresponding location on the edge of the circle by using the formulas

x =r cos(@) =r cos(fp = wit) and y =r sin(f) = r sin(@y £ wt)
For most values of &, sin(#) and cos(6) are not easily computed and require a calculator. However, you are

expected to know the following values:

Angle sin{ &) cos(6)
0 deg 0 rad 0 1
30 deg /6 rad 1/2 J3/2
45 deg 7/4 rad J272 V272
60 deg /3 rad J3/2 1/2
90 deg 7/2 rad 1 0

You can find the other trig function values at these angles using the relationships:

tan(f) = sin(&)/cos(f), cot(d) = cos(f)/sin(H), csc(d) = 1/sin(F), sec(f) = 1/cos(8).
Often these values are remembered by actually putting them on a circle. Here is the circle with radius 1 (or the
unit circle) with the values at the above angles label along with corresponding angles in other quadrants. If the
radius is larger, we just multiply each x and y coordinates by the radius.

(0.1)
[-’_, E] 7] g9° | [1 3]
The Unit 22 o 2

Circlel[ jzgjzg]

120

¢1.0) f180°
o

o | (1.0)




Ch. 2 Limits and Derivatives
2.1 Motivation

Calculus is primarily about “rates”.
change in quantity

rate = o
change in time

We will find instantaneous rates, by
building a limiting process of better
and better approximations.

Example: The distance traveled by an
object is recorded at various times:

t (seconds) 0| 1 2 3

Dist (meters) 0 |1.2]45|104

1. What is the average velocity
..fromt=0tot=3"
..fromt=1tot=37?
..fromt=2tot=37

2. What is the instantaneous
velocity att = 3?
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Example: (1) av A= HD (2 ~(1)

Consider the function: f(x) = x? X2 - 2 ~ |

1. Find the slope of the secant line - 4 3
fromx=1tox=2. | | ‘

2. Find the slope of the secant line B oy p(y -0 0y —y?
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| ~_ Inthis course we will find
1 2 f(1) = slope of the tangent at x=1"
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