Physi cs 305 Lab MI3: The Paper River
first anal ysis--displacenent & distance

second anal ysis--velocity & speed 9/ 04/ 03
Equi pnment needed:
smal | battery driven car 1.5-2.0m | ength of paper
mar ker s/ pens st opwat ch maski ng tape
met er stick open floor space
General Procedure.....
Be sure to record the description of your car and fill in the prelimnary

information in the anal ysis sections.

In these activities, the car will serve as the boat, the paper will serve as the
river water, and the floor will serve as the dry ground or shore.

When it beconmes necessary for the river to "flow', pick one person fromthe group
to be the river engineer. This person needs to practice slowy and snoothly
pulling the river straight along the floor. W wll always nake our river flow
south. You nust work together as a group to coordinate data collection, so stay
alert!

You will be asked to neasure the distance traveled and the tine traveled for
various scenarios of boat and river notion. Fromthis information you will dea
with the concepts of distance, displacenment, speed, and velocity. Your objective
is to relate these quantities to one another, (re)discover how to add vectors,
and become familiar with relative velocity.

General Directions for Each Activity.....
Your "boat" will start with all wheels on the paper
Carefully mark where the car begins and ends the trip according to both the
paper AND the floor. Carefully mark where the paper begins and ends the trip
according to the floor.
DO NOT use markers or pens to mark the floor--instead use small pieces of
t ape.
Record the di stances and di spl acenents.
Clearly construct the displacenent vector diagram Use an appropriate scale to
fill the provided space and clearly represent the vector |engths. Label the
vectors dgy dws Udgs Where B=boat, Wwater, G=ground or shore
Summari ze your findings and your insights.

When you are finished with the displacement analysis, nove on to the analysis
concerni ng speed and vel ocity.

OF course, answer all questions.



PRELAB:

la. You will be using the “boat”, “river”, and “shore” to create and neasure
four different scenarios. Read through them bel ow so you know what the scenari os
specifically involve...

PART |--still waters
In this activity the river water is still. Have your boat travel south on the
still paper for 5.0 seconds. Make three consistent trials and report the average

value. Carefully mark where the car begins and ends the trip according to both
the paper AND the floor.

PART I1--going with the flow

In this activity the river water is nmoving slowy southward. Have your boat
travel south on the noving paper for 5.0 seconds. Carefully mark where the car
begins and ends the trip according to both the paper AND the floor. Carefully
mar k where the paper begins and ends the trip according to the floor

PART I11--up the creek

In this activity the river water is noving slowy southward. Have your boat
travel north on the noving paper for 5.0 seconds. Pull the paper slower than the
boat can travel along the paper. Carefully mark where the car begins and ends the
trip according to both the paper AND the floor. Carefully mark where the paper
begins and ends the trip according to the floor

PART | V--carried away

In this activity the river water is noving very quickly southward. Have your
boat travel north on the noving paper for 5.0 seconds. Pull the paper faster
than the boat can travel along the paper. Carefully mark where the car begins
and ends the trip according to both the paper AND the floor. Carefully nmark
where the paper begins and ends the trip according to the floor.

1b. You will measure three distances in every scenario: the distance the car
travels relative to the paper, the distance the paper travels relative to the
floor, and the distance the car travels relative to the floor. O these three
di stances, is there one that should always conme out the same, regardl ess of the
scenari o? Wy?

2. Read pages 64-66 in your text Physics Principles and Problens. Wrk problens
19 on page 78. A vector addition diagrans is required for this problem Be sure
to scale all of your vectors and | abel themin the di agram

3. Work problenms 20 on page 78. A vector addition diagrams is required for this
problem Be sure to scale all of your vectors and | abel themin the di agram

4. Work problens 21 on page 78. A vector addition diagrans is required for this
problem Be sure to scale all of your vectors and | abel themin the diagram



Physi cs 305
Lab MD3 Report form
The Paper River

one dimensional motion

DISPLACEMENT ANALYSIS

my name

prelimnary information.....
Description of car,

I nstead of “positive”
and

definitions & characteristics:

Di stance is

Di spl acenent is

PART |--still waters
In this activity the river water
still paper for 5.0 seconds.
val ue. Carefully mark where the car
the paper AND the floor.

my partners'

i ncluding any identifying nunber or

and “negative”,
in this series of activities.

is still.

names

direction wll

Have your

boat trave
Make three consistent trials and report the average
begins and ends the trip according to both

letter:

sout

be indicated by

h on the

Boat's di stance travel ed
relative to water

Boat's di spl acenent
relative to water

in 3.00 seconds = cm in 3.00 seconds = dgyw= cm South
Boat's di stance travel ed Boat's di spl acenent

relative to shore relative to shore

in 3.00 seconds = cm in 3.00 seconds = dgs= __ cm South
Water's di stance travel ed Water' s di spl acenent

relative to shore relative to shore

in 3.00 seconds = cm in 3.00 seconds = dyg= cm

SCALED DI SPLACEMENT VECTOR DI AGRAM

short summary of findings so far




PART I1--going with the flow
In this activity the river water is noving slowy southward. Have your boat
travel south on the noving paper for 5.0 seconds. Carefully mark where the car

begi ns and ends the trip according to both the paper AND the floor. Carefully
mar k where the paper begins and ends the trip according to the floor

Boat's di stance travel ed Boat's di spl acenent

relative to water relative to water

in 3.00 seconds = cm in 3.00 seconds = dgyw= cm South
Boat's di stance travel ed Boat's di spl acenent

relative to shore relative to shore

in 3.00 seconds = cm in 3.00 seconds = dgs= cm South
Water's distance travel ed Water's displ acenent

relative to shore relative to shore

in 3.00 seconds = cm in 3.00 seconds = dyg= cm South

SCALED DI SPLACEMENT VECTOR DI AGRAM

short summary of findings so far

PART I11--up the creek

In this activity the river water is nmoving slowy southward. Have your boat
travel north on the noving paper for 5.0 seconds. Pull the paper slower than the
boat can travel along the paper. Carefully mark where the car begins and ends the

trip according to both the paper AND the floor

Carefully mark where the paper

begins and ends the trip according to the floor

Boat's di stance travel ed
relative to water

Boat's di spl acenent
relative to water

in 3.00 seconds = cm in 3.00 seconds = dgw= __ cm North
Boat's di stance travel ed Boat' s di spl acenent

relative to shore relative to shore

in 3.00 seconds = cm in 3.00 seconds = dgs= cm
Water's di stance travel ed Wat er' s di spl acenent

relative to shore relative to shore

in 3.00 seconds = cm in 3.00 seconds dyg= cm South

SCALED DI SPLACEMENT VECTOR DI AGRAM

short summary of findings so far




PART | V--carried away

In this activity the river water is noving very quickly southward. Have your
boat travel north on the noving paper for 5.0 seconds. Pull the paper faster
than the boat can travel along the paper. Carefully mark where the car begins
and ends the trip according to both the paper AND the floor. Carefully nmark
where the paper begins and ends the trip according to the floor

Boat's di stance travel ed Boat's di spl acenent

relative to water relative to water

in 3.00 seconds = cm in 3.00 seconds = dgw= cm
Boat's di stance travel ed Boat's di spl acenent

relative to shore relative to shore

in 3.00 seconds = cm in 3.00 seconds = dgs= cm
Water's distance travel ed Wat er's di spl acenent

relative to shore relative to shore

in 3.00 seconds = cm in 3.00 seconds = dyg = cm

SCALED DI SPLACEMENT VECTOR DI AGRAM

short summary of findings so far

Overall conclusion about finding relative displacenents:




Physi cs 305 one dimensional motion
Lab MD3 Report form

The Paper R ver VELOCITY ANALYESIS

nmy name my partners' names ,

prelimnary information.....
Speed is
Vel ocity is

Aver age speed is deternined by

Average velocity is determ ned by

**Show your cal cul ati ons of speed and velocity and then the results in the bl anks
provided. Don't forget to include direction where appropriate.**

PART |--still waters

Boat's speed relative to water Boat's velocity relative to water

= = cm's Ve = cm's
Boat's speed relative to shore Boat's velocity relative to shore

= = cm's Ves= = cm's
Water's speed relative to shore Water's velocity relative to shore

= = cm's Vyg= = cn's

SCALED VELOCI TY VECTOR DI AGRAM

short summary of findings so far



PART I1--going with the flow

Boat's speed relative to water Boat's velocity relative to water

= = cnl's Ve = cms __
Boat's speed relative to shore Boat's velocity relative to shore

= = cm's Ves™ = cm's
Water's speed relative to shore Water's velocity relative to shore

= = cm's Vvs= = cms __

SCALED VELQOCI TY VECTOR DI AGRAM

short summary of findings so far

PART I11--up the creek

Boat's speed relative to water Boat's velocity relative to water

= = cnl's Ve = cms __
Boat's speed relative to shore Boat's velocity relative to shore

= = cm's Ves™ = cm's
Water's speed relative to shore Water's velocity relative to shore

= = cm's V= = cm's

SCALED VELQOCI TY VECTOR DI AGRAM

short summary of findings so far




PART | V--carried away

Boat's speed relative to water

= = cms

Boat's velocity relative to water

V BWFE = cm's

Boat's speed relative to shore

= = cm's

Boat's velocity relative to shore

Vps= = cm's

Water's speed relative to shore

= = cm's

Water's velocity relative to shore

Vwe— = cm's

SCALED VELQOCI TY VECTOR DI AGRAM

short summary of findings so far

Overall conclusion about finding relative velocities:




END- OF- LAB QUESTI ONS TO ANSVER. . . .

1. Relative to the shoreline, does the boat always nove in the direction in which
it is pointing? Explain fully.

2. Did the boat nove faster when the river was still or when the river was
flowing? Explain fully--don't forget to discuss relative to the water and to
t he shore.

3. VWhich woul d have the greatest speed relative to the ground, a plane flying
due north at full throttle in still air, an identical plane flying due north
at full throttle in air noving due south, or an identical plane flying due
north at full throttle in air noving due north? Explain fully.

4. Does it take longer for a particular plane to make a trip fromcity Ato city
Bwith a headwind or with a tailw nd? Explain fully. (look up headw nd and
tailwind if you do not know their meani ngs)



