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Non-constant Acceleration Example

Suppose the acceleration of an object is given by

a(t)y=a,cos(wt)

Find the position of the object as a function of time
if the objectis atrestat x=( attime (=0 .



Chapter 3 of TM:
Motion in Two and Three Dimensions



Before, we concentrated on 1D situations in which objects
moved backward or forward along one direction.

If an object does not move 1n a straight line but moves
on a plane, then 2D description is appropriate.
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Head to tail when adding.

Resultant vector points from initial to final point.
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3-2
General Properties of Vectors




Vectors are quantities with magnitude and direction that add like
displacements.

(A A,)+(B, B,)=(C, C >) DEFINITION—VECTORS
(A, X+A y) (B, X B y)=(C,x+C,y)




y Is every vector here equal?




Methods for subtracting vectors

Sometimes confuses students.

Draw tail to tail

Add negative method. C 1s the vector
that must be added to
'{ B to get back the original.
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Definition of a component
of a vector along the S
direction.

AS = A cos 61




The component
of B 1n the positive
S direction 1s negative.

Bs=B cos 6, =—B cos 6




Polar Coordinates

trickier: talk about
in later lecture.

Cartesian: Polar:
Z:(AX’Ay) A=(A,0)=AT
]/ AE\/Ai+A§
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3 dimensions
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We will often also use X,¥,




3-3
Position, Velocity, and
Acceleration




Because of the independence and linearity of the Cartesian
basis vectors, every equation that 1s linear in {x,v,a} from
one dimension generalizes to 3 dimensions.

V=—— a=

t dt
Constant acceleration case:
V=V +dAl

z=z+ﬁAH%amnz

For example, horizontal and vertical components of
particle motion are independent!




What about 2ax?
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e.g. If d=—gY asnear the surface of the earth, we have
V.=V, X
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3-4
Special Case 1: Projectile Motion




Example:

Suppose a projectile 1s shot from the origin with an initial
velocity of vV, which makes an angle ¢ , With respect
to the x-axis.

a) How high does the ball go?

b) Where does the ball land (on the x axis)?




Relative velocity




