
A graph is the best way of discovering or exhibiting a functional relationship between two sets
of measurable quantities, and should always be drawn when a relationship is expected or sought.
The table of data contains the primary data, but it is difficult to perceive any generalities (such
as proportionality) from a table. The graph and the table compliment each other.

First, what you regard as the dependent variable should be plotted as ordinate (vertical axis) and
the independent variable should be plotted as abscissa (horizontal axis). There is some variation
in what is regarded as the independent variable (the mathematical notation is easily invertible),
but in a presentation of experimental results it is almost always the variable which is easier to
decide the values to investigate. In the relationship between the period of a pendulum and its
length, it is much easier to select various lengths and then measure the period associated with
each length. So length is almost always selected to be the independent variable. Can you visu-
alize the problem with selecting a period of2.0 seconds and then trying to determine the length
of pendulum that will have that period?

The scales should always start at the lower left comer, at the point (0,0). There is sometimes a
good reason for doing otherwise, but none of the good reasons will exist this year.

Graphs should be as large as possible. A graph is too small if it uses less than 50 percent of the
horizontal and vertical space allotted. The data points must show. This means two things: you
should be able to notice the point at a glance at the same time you accurately position it. The
best way to accomplish this is to make a small dot with a sharp pencil, and then surround it with
a small circle, triangle, square, etc.

In connecting the points you have plotted, you should draw a graph which best represents the
way you think nature is behaving. Draw your graphs intelligently. The best graph does not
necessarily pass through every experimental point. A graph which simply connects dot to dot to
dot is not an intelligent graph. You should also label the axes, giving the quantity plotted and its
units, and give the graph a title ( Distance traveled versus Elapsed time, for example).



]) Us:iIqyour TI calallator, plot e3.m of the follcwing graphs m the sarre set of axes . In 'Wirrl::Wset x £ran -1 to 10
arrl Y£ran -1 to 10. Vh:n che, print the gIaIh arrl.in.clt.d:l it with your r.t:p:>rt.
~ y = x
t:I y = 2x
t:l y = 0.5x
t:l y = x+3

Eachof t:h:!a!:xJve gJ:aIilsstnJ1d plot ~ a straight J..irJ=.

cala..J1atet:h:!slcp:! of each stIaight J..irJ=u.s:i.n]'Calc' arrl dy
dx

Estirrate e3.d1 y-int:ercEpt u.s:i.n]"frace'. W1at chllac:t:er:i.sticcb (a), (b), arrl (c) :I"ffi.e that (d) c:b2srot?

4 Plot both of the follarring graJils m the sane set of axes • Plot frcmx = 0 to x = 6 arrl Y= 0 to Y= 6.

~ Y = X2

t:I Y = 3x2

'These are roth calle::!.q.a:katic eq.atims. Vbat chllacteristic cb roth of these graphs l1.::M= in cxmrmwi.th (a), (b),
arrl (c) inpnblan1?

~ y=x3

t:I y=2'£
t:l y= 12/x

~ 12
y=-

x2

~ All of t:h:!above graphs l1.::M= ba:n plotta:i vallES of Yversus the CDr::respcn:lin:J vallES of x. 'Ihis is the rrost cxmrm
way of plott:irx] gJ:aIils, b..rt:tI"ere are co:asicnall y gx:d.reascns for c:birq SCIIEth:inJ differe:rt:. 'Ih= follcwinJ gIaIils
illustl:ate the sort: of t:hir:g\<ewi.ll wmt ill cb ~ tllres tlris }ear. 'Ih=gICI:hsstnJ1d J:e plotted. so the LaI'l]e of
values of x go frcm 0 to 10 arrl Ygo frcm 0 to 10.

y = 0.5x2

Y = 2x3

Y = 4JX
12

y=-
X

Plot vallES of y"\eI:SLlS oorresp:niin:J vallES of x2 •

Plot vallES of y"\eI:SLlS cnn:esp:n::iinJ vallES of X 3.

Plot vallES of y"\eI:SLlS cnn:esp:n::iinJ vallES of JX .

Plot vallES of y"\eI:SLlS oorresrorlinJ vallES of !.
X
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HOMEWORK: INTRODUCTION TO MOTION
Distance (Position) =Tine Graphs
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4. Hewcbpl rrove so t:h= gtaI:h rpes up sta:pl y at first, an:::lt.h:n
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.Answ2r the follOOng abcut tw) cbjects, Aand B , Wlose noticn prcxilCEd the follOOng
d:i.stan::e (IxEitim) -tire grafhs.

6. c} V'hid1.cbject is rroving faster-A or
B?

1::) Vhichstarts ahead?__
~fine what you rrean by "ahead."

1::) Vihichcbject has a regative velocity
aexnrding to the ccnventicn w:l have
establishEd.?

8. c} Wlichcbject is rrovingfaster? __
1::) Wlich starts ahead?__

Explain what you rreanby"ahead. "
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Sketrn the distance (p:Bitim) -tirre grc3fh cnrJ:eSIXXdingto earn of the follcwi.ng
d:sc::r:ipticns of the rrotim of an cbje:::t:.

9. 'Ihe cbject rroves with a steady (cx:nstant)
velccity avay fran the origin.
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11. 'Ihe cbject rroves with a steady (cx:nstant)
velccity tCHrrd the origin for 5 sexn::is
arx:i thEn stan:i3 still for 5 SEO:Id3
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12. The cbject rroves with a steady velccity
aW3.Yfran the origin for 5 secxnds, then
reverses directim andrroves at the sane
sp::g:i tCHrrd the origin for 5 sEnrris.
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13. The cbject rroves aW3.Yfran the origin,
starting slcwl y arx:i sp:gjing q:>.
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1 Hew cb yell nove to create a horizcntal line in the
tullti'vB prrt of a ~ocity-tirre grafh?

2. Hew cb ycunove to create a straight-line ~cx::ity-tirre
grar;hthat slq:es up fran zero?

3. Hew cb yell nove to create a straight-line velcx::ity-bne
grar;hthat slq:es d:w1?

4. Hew cb yell rroveto rrakea horizontal line in the nega-
ti'vBprrt of a velocity-tirre grafh?
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5. 'lllevelocity-bne gI.Clfhof an cbject is shCWl relcw. Figure CllI: the total distance trav-
eled by the cbject. ShCMyour v-.ork. Distance = :rreters.
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6. Path of the velocity gIaIi1s belew, 1 ard 2, sh:w the rroticn of tw::> cbjects, A ard B. J!<rJsiler the
fo11cw:ingqtESticns sep:rratel y for 1 ani for 2. Explain}oQJr ans-.ers v.hEnne:::essary.

cl. Is CD:! faster than "t±E otrer? If 3), Wri.dlCD:! is:faster? l,J>..orB)

1j W1at~ the intersocticn IIffiIl?

c} can one tell v..hichcbject is "ahecrl"? (Mine "ahead")
d D:B3 either cbject Aor B reverse d:i..ra:ticn? Explain.
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Sketch "t±E velcx:::ity-tine gJ:aI:h~ to each of the follotl.i.nJ d=s:::ripticns of the rrotion of an
cbje:t.

7. The cbject is rroving away fran the
origin at a sb:B:¥ (a:nstant) ~ty.
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9. The cbject rroves t:cward the origin at a
stm:tr (a:nstant) ~ty for 10 s:c-
m:is, arr:l.th:n st::arr:lsstill for 10 s:c-
m:is.
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10. The cbject rroves away fran the origin

at a stm:tr (a::rnt:ant) ~ty for 1 0
se:rn:is, reverses directicn arrlrroves
l:ack t:cx,..md"t±E origin at the sarre
SfEEdfor10sa::xn:ls.
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11. Drawthe velcx::ity gIaItJs for an cbj oct v.hose notim prcx::ix:;a:i the distance-tine graP1s shJw1
l::BlaNm the left. Di..starx:E is mIIEters arx:l velcx::itymneters ~ s;rrrrl. ('Itat is, the ve1.<xityis
the :nurrter of neters the cbjoct w:JU1dnove in one se::x::nd.. )

NOte: Unlikerrost real d:>jects, yaJ. can assure t.hese d:>jects can dJan:}=veloc:i.ty 50 q..ri.ckly
that it l<::ds lllSLdntaaus with this t.iIrescale.
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12, D.rcw careful ~ J:le1.a.Jof di.st:arlcEarrl veloc:i.ty for a cart that-
a rrovesaJtayfran tiE origin at a sla-r arrl.ste::r:tv (anstant) veloc:i.ty for tiE first 5 sea:rrls.
h rroves aw:l.yat a rredi.un-fast, steady (cmstan:t) veloc:i.ty for tiE rEd: 5 sean:ls.
G starrl5still fat: t:h:!reKt 5 se:rn:is.
d rroves t;a.ar.d the origin at a sla-r arrl.ste::r:tv (cmstan:t) veloc:i.ty for tiE rext 5 searrls,
e sLarrlsstill fur t:h:!last 5 se:rn:is.
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H::1Nfast y:urrove is }CUr~ tie rate or: CI1ange Ul. \J..J..L:>LOU ..X::: VU ..U.L ••.•~~ ~ _ .

Vekx::ity irrplies roth-sp=a:i ani d:i...rEct.ion.As y:u have seen, for notim alorq a line
(tte p:l'3iti~ x axis) tre sign (+ or -) of tre vekcity irrli..catEstre dil:Ed::irn.. If)OJ

nove CIJNayfran the d=te::mr (origin), }CUrvelocity is PJSitive, arrl if y:urrove
tx:Mardtte d=ta±or, yrur ~ty is n:gative.

The faster y:u nove aha}' fron the origin, the larger p::>sitive I11..IIb=r}CUrvelocity is.
The faster y:u~ tcw::rrdtheorigin, the "J..a:rger ~tiven.IIb=r )OJrvelocity is.
'Ihat is -4 rn/s is twiCE as fast as -2rn/s arrlrothnotims are b::w3l:dthe origin.

In this activity, y:u will nove to natdl a velocity grafh sh::w1m the CXItp1I:er
s::rEfll.

1.. Display the velocity grafh m the sc:ra:n. FUll d::w1the rue M:n1arrl select
~ 'll1encbuble click on Velocity Matdl. 'Ihe velocity grar:h telcw will arPear on
tte s:::m;n.
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2. M::>veso as to imitate this graph. Younay try a nurrt:er of tines. Vibrkas a team
ani plan )OJr IIDVaralts. c£t the tines right. c:et the velocities right. Each
pers::n sh:uld take a bJrn..

Is it p:x:;sible for an cbject to nove so t:h:it it pr:a::b:::Es an ctrolutel yvert.icall.:irE en a
velcx:itytIDe grarh? ~.


