February 6, Week 4
-

Today: Chapter 3, Two-Dimensional Motion

Homework Assignment #3 due Tonight
Mastering Physics: 6 problems.
Written Problem: 2.88.

Homework #1 now in boxes.
No New homework assignment this week.
Exam #1 Friday, February 10.

Practice Exam available on website.
Review Session, Thursday, 7:30 PM.
Chapter 2 practice problems on Mastering Physics.
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Velocity = Speed and direction.

AT AT

V= lim — = —

A0 At dt

Y
Trajectory |
Vv is tangent
to trajectory
\?
X
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Velocity = Speed and direction.

AT dT
¥ = lim =~ = %%
At—0 At dt
Y
Trajectory |
) Vv is tangent
- to trajectory
Uy
\l? vy = &
! d
Uy = 7
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fAn acceleration in an arbitrary direction will cause a change
In both speed and direction.
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fAn acceleration in an arbitrary direction will cause a change
In both speed and direction.

Use coordinates parallel and
=5 perpendicular to vV
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fAn acceleration in an arbitrary direction will cause a change
In both speed and direction.

Split into components
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fAn acceleration in an arbitrary direction will cause a change
In both speed and direction.

Split into components
parallel and
perpendicular to v

@) changes speed
d, changes direction
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Clicker Quiz
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A mass slides up a ramp (against gravity) as shown.
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Clicker Quiz
-

A mass slides up a ramp (against gravity) as shown. At the
point labeled A which of the following choices is a possible
acceleration vector?

-

. lgravity
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A mass slides up a ramp (against gravity) as shown. At the
point labeled A which of the following choices is a possible
acceleration vector?
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Uniform Circular Motion

-

An application of this idea is the problem of an object goingT
around a circle with constant speed.

For circular motion, the velocity is tangent to the circle
= 90° to the circle’s radius.

v = velocity
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Centripetal Acceleration
o -

he object’s acceleration must always be perpendicular to
the velocity.

v,

Centripetal Acceleration - &,
The acceleration towards

the center necessary

for circular motion
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o v -

2
It can be shown: a,.q = *-

(See textbook for derivation)

We can also write a,,4 In terms of the motion’s period (7).
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2
It can be shown: a,.q = *-
(See textbook for derivation)

We can also write a,,4 In terms of the motion’s period (7).

Period - The time for one revolution (once around the
circle).
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Centripetal Acceleration ||
- v -

2
It can be shown: a,.q = *-
(See textbook for derivation)

We can also write a,,4 In terms of the motion’s period (7).

Period - The time for one revolution (once around the
circle).
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In numerical problems, each component is solved for
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~ ~ ~ d ~
A = ayi+ayj = (ddL;)ZJr(%)J

For Constant Acceleration:

Uy = Vop + Ayl
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2D Kinematics
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In numerical problems, each component is solved for
separately.

-

dvy

— ) . N A .
a :aszrayg:(%)er(dt)]

N

For Constant Acceleration:

Vy = VUgy + ayt
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2D Kinematics

-

In numerical problems, each component is solved for
separately.

-

A

- ~ P x
ad = az1+ay)= (%)Z—F(ﬁ)]

~

For Constant Acceleration:

Uy = Vop + Ayl

Vy = VUgy + ayt

L Initial Velocity Vector: ¥, = v, 42 + 0.4 J
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For Constant Acceleration:

T = To+ Vpgt + §ag;t2
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V= uitug— (4)i+ (#)3

N

For Constant Acceleration:

1
y p— yO —|— Uo,yt —|_ §ayt2



2D Kinematics| |

o -

N

For Constant Acceleration:
1 2
.CU — ajo _|_ /Uo’gjt _I_ —Cth

2

1

Position Vector: T = 22 + Y7

L Initial Position Vector: ro = ol + YoJ J
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Example

o N

€r — CBO —|_ /Uojxt —|_ §a/3‘;t2’ /Ux — /UO,Q: —|_ a/xt

1
Y= Yo+ Voyl + 5%752» Uy = Voy + ayl

Example: A car is traveling east at 20m /s when it is hit by a
truck going north. If the collision causes a constant

acceleration of 5m/s* to the north, and the car’s brakes a

constant deceleration of 3m/s* to the west, where is the car
located after 3s?
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Example
o -

€r — CBO —|_ /Uojxt —|_ 50@152, /Ux — /UO,QJ' —|_ Cth

1
Y= Yo+ Voyl + 5%752» Uy = Voy + ayl

Example: A car is traveling east at 20m /s when it is hit by a

truck going north. If the collision causes a constant
acceleration of 5m/s? to the north, and the car’s brakes a
constant deceleration of 3m/s* to the west, where is the car
located after 3s?

- What direction is the car moving in at that point in time?
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