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table 1 and fi 11
Plot a position-time graph given position-time values. ahie T and igure

38

Plotting data The data listed in Table 1 can be presented on a position-time graph, in which
the time data is plotted on a horizontal axis and the position data is plotted on a vertical axis. The
graph of the runner’s motion is shown in Figure 11. To draw this graph, first plot the runner’s
positions. Then, draw a line that best fits the points.
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Represent data in graphical form, draw the best fit line, and identify from the shape of the
graph if the relationship between the variables is linear, quadratic or inverse as mentioned in the book
Find the slope from the graph of a linear relationship

20-22

Linear Relationship Between Two Variables

y=mx+0b

Slope

The slope of a line is equal to the rise divided by the run, which also can be expressed as the

Quadratic Relationship Between Two Variables v e A e SR L U

_ rise _ AY
y=a.x2+bx+c M =run = Ay
16.0 -141¢
In Figure 16: m = gouan ™ 0.08 cm/g

30g-5g)
. B A

Inverse Relationship Between Two Variables

i
Y =%

LT

-_— .
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A. Apply the eguation of motion relating the final position of an object to its initial position,

initial velocity, uniform acceleration, and time

example 4

DISPLACEMENT An automobile starts at rest and accelerates at 3.5 m/fs? after a traffic light turns
green. How far will it have gone when it is traveling at 25 m/s?

1 AMALYZE AND SKETCH THE PROBLEM
= Sketch the situation.
+ Establish coordinate axes. Let the positive direction be to the right.

= Draw a motion diagram.

EBegin ) End
KNOWN UNKNOWN P . : | S :
x=000m  x=7 = (0=
v, = 0.00m/s X
= +25 m/s
“ Bagin se> &— —2 5 & > «End
a=a=+35m/s 2]

2 SOLVE FOR THE UNKNOWN
Use the relationship among velocity, acceleration, and displacement to find x
wE=wi+20(x - x)

v?

WX —
Xy —
{4+ 25 mig)F = [(0.00 mis)y
=000 m+ — Z4aEmEy Substitute x = 0.00 m, v, = +25 m/s, v = 0.00 m/s, o = +3.5 m/s’.
=+83m

3 EVALUATE THE ANSWER
« Are the units correct? Position is measured in meters.

- Do the signs make sense? The positive sign agrees with both the pictorial and physical models.

+ Is the magnitude realistic? The displacement is almost the length of a football field. The result is
reasonable because 25 m/s (about 55 mph) is fast.

e B e o) ey 35 ST e Lte o spily oSl gy oo LS e Tad gL AW
F25 M/E ) L e st s Lptalad ad pliiee 200 Alal? ol a0 wpally

Lyl Untasin gty et Jia B |

s dglgelt catgall Ualades gyl ®
o gl alai ¥ g Sl alal o 0y adlis] jgles '_,—'ui -
A l) Unlass mosy!

J sl s glagdl
ol w e — - -—‘L! ——a woalyl W=7 a=000 .

» ¥i = 0.00 oz,

W= +25 e
A= a=+35mild

o e ! Ah-ll-
¥y alpg¥ dmlg¥ly gylasily Apatall daall g AMLA)) padc
vl = w2+ 2alx - %)

X =+ e - v
35 mes?, v - 0.00 mMes, . vy = +25 Mis, % = 0.00 M Lausll 2a

. 000 m + 225 /sl — (0,00 meeh?
2% m's’)

=+B% m
Ll ¥ pess B
JUEVL T PO R CO PP PR T
adaall as I aa 30t i gall 5 LAYH Vi g L) s .

oF U degadl Lo pad 3,5 ceals Jods Jolis dalil € ably loagdl lia Js ®
bpeed dm g 155 MNP ) 25 M/S
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Define and identify independent and dependent variables for a given data set as mentioned in the book

18

Independent and dependent variables A variable is any factor that might affect
the behavior of an experimental setup. The factor that is manipulated during an investigation
is the independent variable. In the experiment that gave the data in Table 3, the mass was

the independent variable. The factor that depends on the independent variable is the
dependent variable. In this investigation, the amount the spring stretched depended on the
mass, s0 the amount of stretch was the dependent variable.
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Interpret a position-time graph that represents the motion of a single object
interpret a position-time graph that represents the motion of multiple objects

example problem 2

41

pass runner A7

1 ANALYZE THE PROBLEM
Restate the questions.

Question 1. At what time are runnér A and runner B at the same position?

Question 2: What is the position of runner A and runner B at this time?

2 SOLVE FOR THE UNKNOWN
Question 1

Examine the graph to find the intersection of the line representing the

motion of runner A with the line representing the motion of runner B. These
lines intersect at time 45 5.

Question 2

Examine the graph to determine the position when the lines representing the
maotion of the runners intersect. The position of both runners is about 190 m

from the origin.

Runner B passes runner A about 190 m beyond the origin, 45 s after A has
passed the origin.

Position (m)

200

150

=1
-]

(12
(=]

o

=50

=100

INTERPRETING A GRAPH The graph to the right describes the mation of two runners moving along a
stralght path. The lines representing their motion are labeled A and B. When and where does runner B

Position v. Time

/15 25 35 45

Time (s)

55

) g0

S ) bl ey i e S Gl S e e s ) Al ) ey il ey S
B aliall A N jalecs aly oie By A el LigsS =

-7+]

=100 +

15 25 35

'i;,?\_,_.’ll

o
45 55

LIV PR JEren

Wyl oz
Oelliedl dila sl
L PUPRORFS PR | - R U T TSRO [ " Y ([ 9

foeill s aic B )Ty A I pipe Lo 2 Jlpdll

Jagpadl slal

1 JHgealt

A il 45 g il ) plelis ddni ayama) el g J B il el
45 5 o bl ace sllasdl Slie sdelacy B oabiall 25 B o) daid) pa
2 Jhiaall

i ik pleliay QU1 gl 20 el agiomal aalh M Y. pRal. pyngl
Joa i) adas o 3 WO M s e puadlall pigs opelZall 35,5 oMy 1401
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