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HOMEWORK FOR LAB 1: INTRODUCTION TO MOTION
Position-Time Graphs

Name Date Partners

Answer the following questions in the spaces provided. ) _

1. What do you do to create a horizontal
line on a position-time graph?

Pomitiaon

sty il

Time

2]

. How do vou walk to create a straight line
that slopes up?

Pamition

webls nh the tve cl,m
ot Corstmrrt uu.ou'f%_

Time

3. How do you walk to create a straight line
that slopes down?

Pemilion

woll, w1 the -ue cir.

T ¢
ot Coratant Vdaci"y. "
4. How do vou move so the graph goes up steeplvat - _
first, and then continues up gradually? 2
wallh v the -fveclf/n Y N
at highveldty, Then ot /0w Trme
‘ velociTy
5. How do vou walk to create a U-<haped 06 ®
graph? g1
(’) g@‘f'a(j J'h“ ®T1mc
(2) Wall towards origin at c'noraw""g‘
w,l).ud N
(3) o dowdn and Tuwn ¢lireddio .,
@) aped vp o mo gtigin
glow dowdn unfil Jou et ch cpu‘eug-nal/osrf‘/b.,,
(5) Tand sy il T
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Answer the following about two objects, A and B, whose motion produced

the following position-time graphs.

6. a) Which object is moving faster--A or
B B? 3

b) Which starts ahead?

Define what you mean —ﬂo(/e”ly auw ‘ﬁ"’

"ahead." mcc nS Lar
the origiay Ohead (pogfl M’D

Time A stz 13 ahead «

Position

¢) What does the intersection mean?

+he Cars one at tne Samst—
/)OSlf'l&ﬂ at ‘hat 9/"/{,\ Tima,

A 7. a) Which object is moving faster? A-

b) Which object has a negative
velocity according to the

convention we have
established? N

Time B .

Position

8. a) Which object is moving
faster? p.

Position

B b) Which starts ahead?
Explain what you
A mean by"ahead.”

Time £ phead maano
clowr To Wongm .
et g s bt

-ﬁu,(e) then D s
aheool’
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Sketch the position-time graph corresponding to each of the following descriptions of
the motion of an object.

9. The object moves with a steady (constant)

: rez g |
velocity away from the origin. L
.a é
£ |
0
Time
10. The object is standing still. =
S
2
a
0
Time
11. The object moves with a steady (constant) g
velocity toward the origin for 5 seconds and  E i
then stands still for 5 seconds. £ i
o gy
‘55 Time 0%
12. The object moves with a steady velocity
away from the origin for 5 seconds, then 5 i
reverses direction and moves at the same speed =
toward the origin for 5 seconds. L
0

5% Time‘b‘s

13. The object moves away from the
origin, starting slowly and speeding
up.

Position

Time
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Velocity-Time Graphs

After studying the velocity-time graphs you have made, answer the following
questions:

Time

1. How do you move to create a horizontal line in the positive part of a velocity-time
graph, as shown above?  pnoNE G} COOY. aed in e Sams din

Time

+
e 0O

2. How do you move to create a straight-line velocity-time graph that slopes up from zero,
as shown above? CconsYong BCLAQXURON O e 4y AN 4 ¥y \'\V‘ﬁ

w\ e Vd’cﬂg

Time

3. How do you move to create a straight-line veloc1ty tlme graph that slopes down, as
shown above? poNes owon Kvomn ofadn | (omYany de e\exivion

Aoy ddwn Yo -’Kum Vﬂm\é,.

+

(R S

-0 &

4. How do you move to make a horizontal line in the negative part of a velocity-time

graph, as shown above? O A e —Ne Q¢ ok consvonk
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5. The velocity-time graph of an object is shown below. Figure out the total change in
position (displacement) of the object. Show your work.

Displacement = 6 meters.

+4=r . . .
\Y ONLO = am‘g , "\"} =M
T +2 & \/ . . .

N/

s}
C O 3 9 ' A
i 0 2 4 6 8 10
t Time (sec)
y -2¢& : :
m/s

4 +

6. Both of the velocity graphs below, 1 and 2, show the motion of two objects, A and B.
Answer the following questions separately for 1 and for 2. Explain your answers

when necessary.

Graph 1 Graph 2
2 = B
0 , 0 A
' Time Time
a) Is one faster than the other? If so, a) Is one faster than the other? If so,
which one is faster? (A or B) which one is faster? (A or B) ey
\\‘Qs 'S %@‘ e A'S ‘Q&’S\QY ot ‘(:‘IS"' b ( SM('wz ’\d‘
b) What does the intersection mean? b) What does the intersection mean?
WO N ey =0 R o o A name uloet )
ax W
¢) Can one tell which object is "ahead"? ¢) Can one tell which object is "ahead"?
(define "ahead") (define "ahead") .
ND. (ovend on'vn O\ Y’ 0. Q)n‘f\ﬂ.(kd oN YN ons cay
V| % et Anav, e K Aran
_ _ —NQ O ) %“ Qov “ne ower
d) Does either object A or B reverse d) Does either ob]ect A or B'reverse '
direction? Explain. direction? Explain.
o No . \eldty Q\Woui& &

Nelo iy 1o aluoays ®

—
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Sketch the velocity -time graph corresponding to each of the following descriptions of
the motion of an object.

7. The object is moving away from +
the origin at a steady (constant) £
velocity. 20 i 1
2 Time
8. The object is standing still. *
2
8 O t I‘
9 Time
EE
9. The object moves toward the =
origin at a steady (constant) g
velocity for 10 seconds, and then E 0 10 20 Time
stands still for 10 seconds. (sec)
10. The object moves away from the +
origin at a steady (constant) £
velocity for 10 seconds, reverses 20 oo
direction and moves back toward > IP____Z_O ggg
the origin at the same speed for )

10 seconds.
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11. Draw the velocity graphs for an object whose motion produced the position-time
graphs shown below on the left. Position is in meters and velocity in meters per
second. Note: Unlike most real objects, you can assume these objects can change
velocity so quickly that it looks instantaneous with this time scale.

R LI R S PR N R
- 9 R N O -
g - = 1 :
z g :
R T . T R = .
= - = .
= - Q)
K : I
L N T . hre : .
$ = Timelsay)
B T . .
¢) .
o 1 2 3 + 3 IR S LD
Time {sed)
R T S
S
é’ 3 e A - |
= ;'_- ..... .
z I -l R - —r
= -~ . : - , .
L . = . : v
<= . = 1 < 3 4 R
1 . ) = | . . Timiisey)
“ . . "
cor 23 45 A e
Time fseg)
P I B . .
B I
r:- kB R R P - . .
= ) Y SSRGS
< |3 : .
.2 Al O L < - .
- - . -
'6 . ;3 Q X -
[ . = l 3 4 Y
R I - 4 e
. - -1 [ v e Tlmd“l
0 3 . .’ .
- e
(‘ l - ‘ 4 A ..' ..................

Time fsed)
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12. Draw careful graphs below of position and velocity for a cart that—
a. moves away from the origin at a slow and steady (constant) velocity for the first
5 seconds.
b. moves away at a medium-fast, steady (constant) velocity for the next 5
seconds.
stands still for the next 5 seconds.
d. moves toward the origin at a slow and steady (constant) velocity for the next 5
seconds. .
e. stands still for the last 5 seconds.
8 i . . .

e

Position (m)
F'S

0
+1 r—-—————"
> .: .=
~ - v 1
£ {
£ o : , - .
2 0 5 10 15 30 25
O
> - . .
1 . Time (sec)
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HOMEWORK FOR LAB 2: CHANGING MOTION

+

[=]

0 2 4 6 g 10 Time

Acceleration

1. An object moving along a line (the + position axis) has the acceleration-time graph
above. Describe how might the object move to create this graph if it is moving away

from the origin? nove mm‘%m Wa\‘n +ait) at Con"ﬂ"THﬂ iﬂcrmu’/ly

2. Sketch on the axes below a velocity-time graph that goes with the above
acceleration-time graph.
+

**Time (sec)

Velocity

3. For each of the velocity-time graphs below, sketch the shape of the acceleration-time
graph that goes with it.

-

t+Time (sec)

Velocity
[
=
[§%)
o
(=)}
= e}

G \ A \ A vw. Time (sec)
10

Acceleration
S
[N
9
N
o0
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'S + t t + T i )
%00 5 4 6 8 10 ime (sec
>
+
o F
=)
ko
u M A Time (sec)
% 0 2 4 6 8 10
o
]
< &

A car can move along a line (the + position axis). Sketch velocity-time and acceleration-
time graphs which correspond to each of the following descriptions of the car's motion.

+ .
4. The car starts from rest, and . .
. P oy
moves away from the origin g :
increasing its speed at a < T Fime
steady rate. > :
# : .
g . -
"a .
g
o Time
g
<
5. The car is moving away K :
from the origin at a =y -
. g . .
constant velocity. 3 e
o+
=
8
] Time
g
<
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6. The car starts from rest, and *
moves away from the origin 2
increasing its speed at a < .
steady rate twice as large >
as in (4) above. i
‘.
+,
=
8
s
g Time
£
7. The car is moving away !
from the origin at a 2o
; . g
constant. velocity twice as < Fiine
large as in (5) above. >
- +
=
<>~ 2
s
— = Time
o
<

8. Which position-time graph below could be that for a cart that is steadily accelerating
away from the origin?

b)

Position =
Position
Posjtion®

Time Time Time

-
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9. The following is a velocity-time graph for a car.

Time (sec)

8 10

What is the average acceleration of the car? Show your work below.

Ogy = %}C: (4 -\ Ymls - 0.3 m.,/sz-
jos
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