This Week / Next Week
B Warmups #1 and #2a/2b for this week

» due by 10 AM before Weds. class and Fri. class this week

» after that, due by 10 AM before Mon. or Weds. class
B Homework #1 opened today

» itis due on Sunday night (11:59 pm)

» after that, we move to due dates on Wednesday and Sunday
B Quiz #1

» our first 20-minute quiz will be NEXT Friday (not this week!)
B Help Sessions

» first one is with me on Weds. evening (8-10 pm)

> here is the Zoom link: https://zoom.us/j/2897909637

(passcode: 10112)
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ConcepTest 1

Motion Diagrams

Two runners jog along a track. The positions are shown
at 1 s time intervals. Which runner is moving faster?

1. runner A
2. runner B
3. both the same

Follow-up: What are the
speeds of the runners?

1/12/2022

How many paces is it (in a straight line)
between Washington and Los Angeles?

~3000 miles ~7.5x10° paces
How long would it take you to walk that
distance (assuming no stops at all)?

~7.5x10° secs ~ 2000 hrs ~ 80 days

Google Maps
2700 miles
860 hrs

[ahEY |1:CEE,1,Pg5

2

A bird flies a distance of 3 m in only 1/3 second.

1) What does the ratio 3/(1/3) tell you?

2) What does the ratio (1/3)/3 tell you?

3) How far would the bird fly in 1/10 second?

4) How long does it take the bird to fly 4 m?
1.12 PHYS 11: Ch_aL). 1, Pg 4
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Chapter 2 - Kinematics in One Dimension




x(m)
This x vs. t graph 407
shows the position m- 5 m/s
of an object moving |
in a straight line 20 ©
for 12 seconds. 4 5m/s ~10 m/s
104
Ax l
V=— e/ ——T——7T—TT—T—T106
At 2 4 6 8 10

1) Find the position of the object at t = 2, t =

1
o
-+

n
—-
o

2) Find the velocity of the object during each stage.

2.1 PHYS 22: Chap. 26, Pg 9

Lef's checke

1) Draw x vs. t and v vs. T graphs for an object
at rest at x = 5 m.

2) Draw x vs. t and v vs. t graphs for an object
moving at a constant velocity of +3 m/s.

3) Draw #2 again, but for a velocity of -10 m/s.

2.5 PHYS 11: Chap. 2, Pg 11
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This x vs. t graph 401
shows the position
of an object moving
in a straight line
for 12 seconds. ]

1) Find the position of the object at t = 2, + = 6, T = 10.

2) Find the velocity of the object during each stage.

2.1 PHYS 22: Chap. 26.Pg 8

;g(;(ﬂzc.? Interpreting position-versus-time graphs (Mp,m

Information about motion can be obtained from position-versus-time graphs as
follows:

© Determine an object’s position at time 7 by reading the graph at that instant
of time.

® Determine the object’s velocity at time ¢ by finding the slope of the position
graph at that point. Steeper slopes correspond to faster speeds.

© Determine the direction of motion by noting the sign of the slope. Positive
slopes correspond to positive velocities and, hence, to motion to the right
(or up). Negative slopes correspond to negative velocities and, hence, to
motion to the left (or down).

Exercises 2,3

1) Draw x vs. t and x v
v vs. t graphs for [~
an object at rest
at x = 5 m. t t
2) Draw x vs. t and v x \
vs. t graphs for an Y
object moving at a _
constant velocity of ' +
+3 m/s.
3) Draw #2 again, X ve
but for a velocity — >t
of -10 m/s.
1+ 4
2.5 PHYS 11: Chap. 2, Pg 12

12
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Sketch x vs. t graphs for the following motions.
Include numerical scales on the axes with units that
are reasonable for this motion.

1) A student walks to the bus stop, waits for the bus,
then rides to campus. Assume the motion is along a
straight street.

2) A student walks slowly to the bus stop, realizes that
he forgot his homework, and quickly walks back home to
retrieve it.

3) A quarterback drops back 10 yards from the line of
scrimmage, then throws a 20 yard pass to the tight end,
who catches it and sprints 20 yards to the goal line.
Draw the graph for the football.

1.32 PHYS 21:CIEE. 2,Pg 13

Sketch x vs. t graphs for the following motions.
Include numerical scales with reasonable units.

1) A student walks to the bus stop, waits for the bus,
then rides to campus. Assume the motion is along a
straight street. Xtwey

% () ‘% s 10 Akl

2) A student walks slowly to

| o0 the bus stop, realizes that

he forgot his homework, and
quickly walks back home to
retrieve it.

PHYS 11 Chap. 2, Pg 14

13
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Sketch x vs. t graphs for the following motions.

Include numerical scales on the axes with units that

are reasonable for this motion.

3) A quarterback drops back 10 yards from the line of
scrimmage, then throws a 20 yard pass to the tight end,
who catches it and sprints 20 yards to the goal line.
Draw the graph for the football.

> Moving car

Werite a short story about
what is happening in the
x vs. t graphs shown.

Be creative, with real
characters and situations.

Note the distances moved
and the times elapsed,
including velocities, etc.

1.33 PHYS 21: Chap. 2, Pg 16
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ConcepTest 3

Speed and Position

Tell a short story about
what is happening in the
x vs. t graphs shown.

You should specifically

refer to the speeds of
B the objects in your

[] 2 4 6 8 10 stor.y-

° 03 10 2.3 PHYS 21:Chap. 2, Pg 17
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At time t = 1 s, how does the 1. vy > v
speed of object A compare to 2.
that of object B ? 3

Vo = Vg
Va € Vg

Follow-up: Do objects
A and B ever have the
same speed? When?
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ConcepTest 4 Speed and Position

At time t = 1 s, how does the 1. vy > v
speed of object A compare to 2 v.-v
that of object B ? c AT B

3. vy < v

Follow-up: Do objects
A and B ever have the
same speed? When?

Draw the following graphs (position, velocity, acceleration)
for an object that is moving at constant velocity
(starting with v = v, at x = 0).

Position=Time Graph Velocity=Time Graph Acceleration=Time Graph
Position i [l Acceleration
> > 200
T t + 150

PHYS 21: Chap. 2, Pg 21

21

Draw the following graphs (position, velocity, acceleration)
for an object that is moving with a constant positive
acceleration (starting with v = 0 at x = 0).

Position-Time Graph Velocity-Time Graph Acceleration-Time Graph

[l Acceleration

4
2
0

L

-4
0

PHYS 21: Chap. 2, Pg 23
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Pasition-Tine Graph

Position W Aceeteration

Position-Time Graph Welocity-Time Graph

[@Fosition W Vetoity

Acceleration-Time Graph

[ Acceteration

150

Motion with constant acceleration
An object with constant acceleration
has a constantly changing velocity. Its
velocity graph is linear; its position
graph is a parabola.

V% T

Kinematic equations for motion with
constant acceleration:

(vx)f = (vx)i r ay At
X =x; + (v); A + %ax(At)2

(vx)fz = (vx)i2 i zax A.X

27
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ConcepTest 2 Kinematics

If the velocity of an object
is non-zero (v # 0), can the
acceleration of the object
be zero?

N/

yes
no

3. depends on the velocity

Follow-up: How about
the other way around?
Can an object have a
non-zero acceleration,
but zero velocity?

1/12/2022

For all motion:

Velocity i the rate of
change of position, in m/s.

Acceleration is the rate of
change of velocity, in m/s’.......

For uniform motion:
~acceleration is zero

«velocity is constant

sYNTHEsIs 2.1 Describing motion in one dimension

We describe motion in terms of position, velocity, and acceleration.

«position changes
steadily

The velocity is constant,
x 50 the slope of the position  position (m)
graph is constant as well. ;

The slope is v,
t

Final and initial

A Q4

Velocity™ Time
(mfs) interval (s)

For motion with constant acceleration:
«acceleration is steady; it does not change
The acceleration is constant, so the

slope of the velocity graph i constant

The slope is a,
i
« velocity changes steadily

Final and inital velocity (m/s)
Ga=0gitad @)

Acceleration " “Time interval

(m/s?) (s)

« the position changes as the square of
the time interval

The velocity steadily increases, so the slope
of the position g

ph steadily increases

t

Final and initial position (m) ~ Time interval (s)
Y Lk
=2+ (0 Ar+ 3 (A (2.12)
Tnitial velocity “Acceleration
(m/s) (m/s)

«we can also express the
change in velocity in terms
of displacement, not time

This gives us a third
equation, which is
useful for many
Kinematics problems.

Final and initial velocity (ms)

0= ()

Acceleration ™"
(m/s?)

i

28
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ConcepTest 4

If the velocity of an object 1.
is zero (v = 0), can the 2.
acceleration of the object

be non-zero (a = 0)?

yes

no

Kinematics

3. depends on the velocity

N 0/




Give a specific example for each
of the following situations:
1)a=0 but vz0
2)v=0 but a2 0
3)v<0O and a >0

2.15 PHYS 21: CIEE. 2, Pg 31

31
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Indicate whether the quantities in the table
are positive (+), negative (-) or zero (0).

c 1 A B C D D 0 Has imital velocity
initial
position

final
position

initial
velocity

final
velocity

01 0 Suarts accel.

1.30 PHYS 21: ChEE. 2, Pg 32

Indicate whether the quantities in the table
are positive (+), negative (-) or zero (0).
( 1
A B
) Stops Sua
cl !
! A B C D D 0 Has misal ekocity
initial
position o o o +
final
position + - + 0
initial
velocity + 0] 0 =
final
! - + =
velocity 0
01 403 | accel o - + - 01 el
PHYS 21: Chap. 2,  1.30
FIGURE 2.26 D ining the sign of the
‘The object is moving to ‘The object is moving to ‘The object is moving to ‘The object is moving to
the right, so v, > 0. the left, s0 v, < 0. the ri ve> 0, the 0 v, < 0.
Bec: is speeding up, Because it is slowing Because it is slowing Bex i speeding up.
leration vector down, its acceleration down, it its acceleration vector
points in the same vector points opposite to vector point points in the same
direction as its velocity its velocity (i.c., to the its velocity direction as its velocity

right), s0 a, > 0. left), s0 a, < 0. (i.e., to the left),
soa, <

3 g i

a
Positive a,
positive slope

EUCACRGITEEN  An elevator is moving downward. It is slowing down as it approaches the
ground floor. Adapt the information in Figure 2.26 to determine which of the following velocity

graphs best represents the motion of the elevator.

vy vy vy vy

/: ' \:
/ \

'

,Pg 35
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32
The kinematic variables for position, velocity and
acceleration have 8 possible combinations of signs,
such as (x,v,a) = (+,-,+) for example.
List all 8 combinations. Draw a motion diagram
for each case and draw the corresponding velocity
and acceleration vectors.
x=0 X
1.31 PHYS 21: Chap. 2, Pg 34
34

A truck driver has a shipment of apples to deliver to a
store 500 miles away. The trip usually takes him 8 hours.
Today he is daydreaming and realizes 150 miles into his
trip that he is running a half hour later than his usual
pace at this point.

How fast must he drive for the remainder of the trip in
order to complete the trip in the usual amount of time?

v = 68.6 mph

%
fs7e..a PHYS 21: Chﬂ.) 2, Pg 36
36
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A truck driver has a shipment of apples to deliver to a
store 500 miles away. The trip usually takes him 8 hours.
Today he is daydreaming and realizes 150 miles into his
trip that he is running a half hour later than his usual
pace at this point.

How fast must he drive for the remainder of the trip in
order to complete the trip in the usual amount of time?

A truck driver has a shipment of apples to deliver to a
store 500 miles away. The trip usually takes him 8 hours.
Today he is daydreaming and realizes halfway into his trip
(at the 250 mile mark) that he is running a half hour later
than his usual pace at this point.

How fast must he drive for the remainder of the trip in
order to complete the trip in the usual amount of time?

v = 71.4 mph

PHYS 21: ChEE. 2, Pg 38

500 miles il v = 68.6 h
Vang = g pr—= 625 T -0 mp
=
N " 150 miles 24h ¢ 350 miles 56h
: = =2. = =5.6hrs
o ormally 6= ph rs 2= G2 5 mph
[ .
w» But today: t; =29hrs t, =5.1hrs
| ] i )
So to make up lost time: Frraeis = BEFTIEY = 68.6 Miles
= 5.1 hrs g
N PHYS 21: Chap. 2, Pg 37
37

A truck driver has a shipment of apples to deliver to a
store 500 miles away. The trip usually takes him 8 hours.
Today he is daydreaming and realizes halfway into his trip
(at the 250 mile mark) that he is running a half hour later
than his usual pace at this point.

How fast must he drive for the remainder of the trip in
order to complete the trip in the usual amount of time?

PHYS 21: Chap. 2, Pg 39

For the x vs. t graphs, draw corresponding v vs. t graphs.

AL _—B _—

R G

500 mil . =
. 8;':56’5 = 625 miles v = 71.4 mph
. 5 250 miles
=) Normally each half of the trip requires: t; =t, = 2.5 mph =4hrs
[ .
b But today: t, = 4.5 hrs t, =3.5hrs
] 250 miles .

So to make up lost time: = = 71.4 miles
o P Vst = 35 hrs AT
N2

39

B
IA—/_

_

M < identical 2, —_
! ' grophs I )

o — 1

2.7 PHYS 21: Chap. 2, Pg 40
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v,

Follow-up: Which of
these figures could be
the x vs. t graph?

42



For the v vs. t graphs, draw corresponding x vs. t graphs.
Describe the motion in words. Assume that x, = O.

2.8 PHYS 21: Ch_aE. 2, Pg 43

43
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A

2.8

i

For the v vs. t graphs, draw corresponding x vs. t graphs.
Describe the motion in words. Assume that x, = O.

PHYS 21: Ch_aE. 2, Pg 44
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