Sinple Kinematics
Student Gui de
Activity 1: Building a First Model in Physics
Doubl e click on the STELLA icon. Wen the full screen appears,
click on the icon of the world @ once. It should change to an [IH
top bar | ooks like this:
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This is the source of the icons we will use to build our nmodel. First click

The

on the icon that |ooks like this |:| This is known as a stock. Now slide
your pointer out into the open field and click again. A large stock should
appear with the word Noname 1 highlighted. Before doing anything else, type
the word Di st ance.

Now click on the icon which [ooks like this: ﬁ This is a flow Slide
your pointer to a position sone distance to the left of the stock, click and
drag until the arrow just touches the stock and the stock beconmes shaded.

Let go of the nouse button. Type the word Rate of Change of Distance.
Your diagram should | ook Iike this:

Distance

3 =S >
©

Rate of Change of Distance

To get rid of the question narks, double-click on the D stance stock. When
t hat wi ndow opens, enter 0 (that's a zero) and click on OK. Next

doubl e-click on the Rate of Change of Distance flow. \Wen that w ndow
opens, enter 7 and click on K

What about units? In physics, all values should be acconpani ed by units.
STELLA can work with any systemof units, so the 0 above could be zero feet or
zero neters. Likewi se, the 7 could be 7 feet per sec, or 7 neters per sec or
7 mles per hour. Unfortunately, STELLA cannot do the nmath if the nunbers
have units behind them There are two ways we can deal with this. W can
renmenber what units we are using or we can put the units in brackets (Ilike
this {}), for exanple 7 {nms}. Your instructor may want units added.

Now go back to the nenu bar and click on the graph icon, which |ooks |ike

this: ["3 Slide your nmouse pointer to a clear spot in the window and click
again. A small graph icon shoul d appear and i nmedi ately be replaced by a

| arge gray graph. Doubl e-click anywhere in this graph and a new wi ndow
will open. |In the top center of this window, you will see two boxes which

| ook Iike the two on the next page:
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Click on the word Distance, then click on the >> synbol. Repeat for
Rat e_of Change_of Di stance. The boxes would now | ook |ike this:

Allowahble Selected
. |C] Distance
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Click on OK.

You shoul d be back at the graph, with the word Distance in red at the top and
Rat e_of _Change_of _Di stance in blue. Fromthe very top nenu, Click and hold
at the word Run, then without letting go of the nobuse button, slide down to
Run on the nenu and rel ease. Two graph lines should formon the graph.

Question 1.1: Sketch the graph on the axes bel ow.

Note that there are two scales on the y-axis, one for Di stance and one for
Rat e_of Change_of Di stance. Lock the graph by clicking on the padlock in
the I ower left-hand corner of the graph w ndow.

Question 1.2*: Expl ai n why the graphs appear as they do.



Cl ose the graph window by clicking in the square in the upper |eft-hand
corner. Bring a second graph icon to a clear spot in the wi ndow and doubl e-
click to open it.Select Distance and Rate_of Change_of Di stance as the
itenms to graph. To set the scale on Graph 2 to be the sanme as the scale on
Graph 1, highlight Di stance, click on the doubl e-headed arrow to the right
of the Sel ected Box, and set Mn to 0 and Max to 90 and press Set.

Hi ghli ght Rate_ of Change_of Distance, click on the doubl e-headed arrow
to the right, and set M n to 0 and Max to 14 and press Set. Click OK and
use this graph to answer question 1.3.

Maki ng Predictions: Answer the follow ng question wi thout running the
nodel . After you have nade your predictions, you can run the nodel

Question 1.3: How do you think the appearance of the graphs will change and
why

a. if the initial distance was changed to 5?

b. if the initial distance remmined at 0, but the Rate of Change of
Di stance was changed to 37

Now check your predictions. To do this, first close the graph wi ndow. To
check your prediction to Question 1.3a, double-click on the D stance stock and
replace the O with 5. dick OK run the nodel and check Graph 2. Note any
changes. To check your prediction to Question 1.3b, change the Di stance stock
back to 0 and then change the Rate of Change of Distance flowto 3. dick K
run the nodel and check Graph 2.

Question 1.4: Wre your predictions correct? Describe any discrepencies
and explain why the results were different fromyour predictions.

Addi ng Accel eration: C ose the graph wi ndow by clicking on the box in the
upper left hand corner. Change your nodel so that it |ooks |ike this:

Distance Velocity

Rate of Change of Distance > Rate of Change of Velocity

Acceleration



The circular icon, Acceleration, is known as a converter. |t can be found to
the right of the flowon the tool bar. dick there once, then position the
cursor on the diagramand click again. The line with a circle on one end and
an arrow on the other is a connector. It is to the right of the converter on
the tool bar. dick on the red arrowin the tool bar, then position the
cursor inside the Acceleration converter, click and drag until the arrow
touches the Rate of Change of Velocity flow and rel ease. Repeat for
connecting Velocity to Rate of Change of Distance.

Doubl e-click on the Rate of Change of Distance icon, and when the w ndow
opens, choose Velocity fromthe Required Inputs box. Click OK. Doubl e-
click on the Velocity icon and type 0O (zero) and OK. Double-click on the
Rat e of Change of Velocity icon and choose Accel eration fromthe Required

I nputs box and OK. Double-click on the Acceleration icon and type 3 and
OK.

Question 1.5: Earlier the Rate of Change of Distance was equal to a
constant (7). Wiy can we now equate Rate of Change of Distance with Velocity?

Create a third graph as you did with the other twd, but select Distance,
Vel ocity and Accel eration this tine. Do not set the scales. Run the nodel
agai n.

Question 1.6*: Sketch the graph and expl ain the appearance of the graph.

Maki ng Predictions: Answer the follow ng question w thout running the
nodel . After you have nade your predictions, you can run the nodel

Question 1.7: Descri be how you think the appearance of the graph wll
change and why:

a. if the initial velocity was changed to 5?

b. if the initial velocity remained at 0, but the Accel erati on was
changed to 57

Run t he nodel and check your predictions.
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Question 1.8: Wre your predictions correct? Describe any discrepencies
and explain why the results were different fromyour predictions.

Activity 2: Extensions

In the first worksheet, you were asked about the effects of changing initial
di stances and velocities and about the effect of changing the flow val ues.

In this activity, we will exanine the effect of several changes on the nodel.
At the sane tine, we will learn about sonme other features that STELLA has to
of fer.

Experiment with changi ng the acceleration values, the initial velocity and the
initial distance. Renenber to use appropriate testing procedures (change one
variable at a tinme). For the nmonent, keep all val ues positive.

Question 2.1*: \Wat were the effects on the graphs when you changed each of
t hese vari abl es.

Question 2.2: Predict the effect of having a negative accel eration. What
will all the graphs looks like, if the initial distance and velocity start at
zero? You can answer with sketches.

To check your prediction, you need to make the foll ow ng changes in the nodel.
Doubl e-click on the Distance stock and in the upper left corner of the

di al og box, click in the Non-negative box so that it is blank (no X). dick
on OK. Repeat this for the Velocity stock. This allows both of these
variables to go negative. Now double-click on the Rate of Change of

Di stance flow and in the upper left corner of that dialogue box, click in the
bi-flow bullet. dick OK. Repeat for the Rate of Change of Velocity flow
This allows the flows to add or subtract anpbunts fromthe stock. Now change
the acceleration to a negative value (try -3) run the nodel and observe the
graph.



Question 2.3*: Sketch and expl ain the appearance of the graph.

Model a car accelerating, traveling at constant velocity and then
decel erating. Doubl e-click on the acceleration converter. Type the
following in place of the value you used above

If (Time < 3) then 5 else if (time >9) then -5 else O
This statenment says, that if time is |less than 3 seconds, the car wll
accelerate at 5, it will stop accelerating at all between 3 and 9 seconds and
then at 9 seconds, it will decelerate at the rate of -5.

Question 2.4: What do you think the velocity and di stance graphs will | ook
i ke? \Wy?

Run t he nodel and observe the graphs.

Question 2.5: Conpare the graph created by the nodel to your prediction.



