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How fast am I? Physics Assignment








Name: _______________









Partner: ______________









Partner: ______________









Partner: ______________
Goals:

· To describe 2 different types of motion through data, calculations and graphs

· To understand the connection between the data collected and the graph produced
· To make the connections between the slope of a graph and the velocity and acceleration of a 2 different motion activities
· To show how distance, time, velocity and acceleration are related.
How to:

1. Form a group of 4
2. Choose two types of motions that your group would like to compare such as:
· running
· skateboarding
· walking, 
· speed walking
· rollerblading
· biking
· hopping

· walking backwards

· skipping

· If you have other ideas – please confirm it with me before beginning.

3. Choose a comparative task, for example:
· run 80m vs. speed walk 80m on a flat surface
· walk 40m down a hill vs. skateboard 40 m down a hill
· skateboard up a hill 64m vs. rollerblade up a hill 64 m
· skateboard up a 48 m hill vs. skateboard down that same 48 m hill
4. Determine the question, purpose, controls, variable, hypothesis, materials and procedure for this study.

5. Measure out the length of your course (HINT: use a ball of string with meters marked on it): include the start, 8 equal intervals (minimum) and finish – all in one direction.
6. Collect data including: initial time, final time, initial distance, final distance. Also collect the time and distance at 8 intervals. Note: In order to collect the data- the person doing the “motion” must repeat the activity three times – try to recreate your motion each time.  Take averages when presenting your data.

7. Remember to keep track of your experimental progress – a detailed log of changes, interesting findings, sources of errors and surprises

8. Calculate the average velocity for each interval. Also, calculate the average velocity from start to finish. 

9. Graph the data on a time vs. displacement graph and a time vs. average velocity graph. Also, using the information from the velocity time graph – make an acceleration-time graph. 
10. Find the slope of each graph and describe the motion as shown in the graph.
What the report should include: - This is your rough copy – the place for notes, changes etc.
	1. TITLE: original, creative and reveals the purpose of the lab
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	2. QUESTION: for example…
· How does motion look different when I run 80m vs. speed walk 80m on a flat surface?

· How does motion look different when I skateboard up a 48 m hill vs. skateboard down that same 48 m hill?



	3. PURPOSE: To determine…



	4. EXPERIMENTAL CONTROLS: A list of all the factors you will keep the same in each of your trials (at least 5).


	5. VARIABLES:
Independent: (the variable that will be manipulated in your experiment) _____________________
Dependent: (the variable that you will measure during the experiment) _______________________


	6. HYPOTHESIS: What do you expect will happen in terms of velocity and acceleration?

In this format:

If we alter the___________________________________________________ (independent variable) then the _______________ (dependent variable) for ________________ will __________________   because____________________________________________. 



	7. MATERIALS:  A list and pictures of what you will use to conduct the experiment.



	8. PROCEDURE: a flowchart showing all the steps you will take to collect the data (to confirm that you haven’t missed any steps: show your procedure to a parent and see if they would know what to do)
Procedure continued…..


	9. OBSERVATIONS:
Displacement vs. Time Data

Motion#1: _______________________

Interval

Displacement (m)

A running total

Trial 1 Time (s)

For each interval
Trial 2

Time (s)

For each interval
Trial 3

Time (s)

For each interval
Average

Time (s)
For each interval
Average Time (s)

Running total

1

2

3

4

5

6

7

8

Motion #2: _____________________

Interval

Displacement (m)

A running total

Trial 1 Time (s)

For each interval
Trial 2

Time (s)

For each interval
Trial 3

Time (s)

For each interval
For each interval Average

Time (s)

Average Time (s)

Running total
1

2

3

4

5

6

7

8

Velocity vs. Time Data

Motion #1: ______________________

Interval

Displacement

(m) for each interval

Average Time (s)

Running total
Average Time (s) For each interval
Average Velocity – calculation (interval displacement/interval time)– show the work

Vav=∆d/∆t

Average Velocity (m/s) of each interval

1

2

3

4

5

6

7

8

Motion #2: ___________________

Interval

Displacement

(m) for each interval

Average Time (s)

Running total

Average Time (s) For each interval
Average Velocity – calculation (interval displacement/interval time)– show the work

Vav=∆d/∆t

Average Velocity (m/s) of each interval

1

2

3

4

5

6

7

8



	10. EXPERIMENTAL PROGRESS: detailed log of what happened while planning/running the motion activity – include: changes, interesting findings, sources of errors and surprises



	11. DISCUSSION:
a. On the graph paper below: draw 3 graphs (Time vs. Displacement, Time vs. Average velocity and time vs. average acceleration) – for each motion type.

b. Indicate who did each graph – sign your name.

c. Find the slope of each graph – show work and include units

d. EXPLANATIONS: describe the motion shown in each graph (using the appropriate vocabulary – distance, displacement, increasing, decreasing or constant velocity, speed, positive, negative or zero acceleration).










 Discussion continued….
a. Data Analysis: Describe the trends/patterns/relationships found in the data. Also comment on the reliability of the data that includes comments on any outliers or anomalies (data that just doesn’t seem to fit the trend) in the data.

	


b. Reliability and Validity: Evaluate the method and make comments on its reliability and validity. This includes the sources of error and limitations of the experiment.

i. Reliability of the method: refers to whether the method allows for the collection of sufficient reliable data to answer the question. This depends upon the selection of the measuring instrument, the precision and accuracy of the measurements, errors associated with the measurement instrument, the size of the sample, the sampling techniques used and the number of readings.

	


ii. Validity of the method: refers to whether the method allows for the collection of sufficient valid data to answer the question. This includes factors such as whether the measuring instrument measures what it is supposed to measure, the conditions of the experiment and the manipulation of variables (fair testing).

	


c. Assessing the Hypothesis: Comment on the validity of the hypothesis based on the outcome of the investigation. Includes a statement about the hypothesis being supported or not supported.

	


d. Improvements and suggestions for further investigation: suggest realistic improvements to the method and make suggestions for further inquiry when relevant. This includes new questions, what could be investigated next time, how the variables could be manipulated next time.
	


Conclusion:  draw a clear conclusion based on the correct interpretation of the data and explain it using scientific reasoning. Also explain what can be concluded based on the data with reference to the hypothesis.
	


Assessment Rubric – Scientific Inquiry (D) and Data Processing (E)

Name: __________________

Partner: _________________

Partner: _________________

Partner: _________________

	Beginning (0)
	Approaching (1-2)
	Accomplished (3-4)
	Exemplary(5-6)

	Scientific Inquiry

	The student does not reach a standard described by any of the descriptors given to the right
	-The student attempts to state a focused problem or research question.

-The method suggested is incomplete.

-The student attempts to evaluate the method.

-The student comments on the hypothesis based on the outcome of the investigation – but does not mention validity.
-The student suggests one improvement to the method or one suggestion for further inquiry when relevant.
	-The student states a focused problem or research question and makes a hypothesis but does not explain it using scientific reasoning.
-The student selects appropriate materials and equipment and writes a mostly complete method, mentioning some of the variables involved and how to manipulate them.

-The student partially evaluates the method.

-The student comments on the validity of the hypothesis based on the outcome of the investigation.
-The student suggests some improvements to the method or makes suggestions for further inquiry when relevant.
	-The student states a clear focused problem or research question,

formulates a testable hypothesis and explains the hypothesis using

scientific reasoning.
-The student selects appropriate materials and equipment and writes a clear, logical method, mentioning all of the relevant variables involved and how to control and manipulate them, and describing how the data will be collected and processed.
-The student evaluates the method, commenting on its reliability and validity.
-The student comments on the validity of the hypothesis based on the outcome of the investigation.
-The student suggests realistic improvements to the method and makes suggestions for further inquiry when relevant.

	Processing Data

	The student does not reach a standard described by any of the descriptors given to the right
	-The student collects some data and attempts to record it in a suitable format.
-The student organizes and presents data using simple numerical or visual forms.

-bricsment R



















































































































The student attempts to identify a trend, pattern or relationship in the

data.

-The student attempts to draw a conclusion but this is not consistent with the interpretation of the data.
	-The student collects sufficient relevant data and records it in a suitable format.
-The student organizes, transforms and presents data in numerical and/or visual forms, with a few errors or omissions.
-The student states a trend, pattern or relationship shown in the data.

-The student draws a conclusion consistent with the interpretation of the data.
	-The student collects sufficient relevant data and records it in a suitable format.
-The student organizes, transforms and presents data in numerical and/or visual forms logically and correctly.
-The student describes a trend, pattern or relationship in the data and comments on the reliability of the data.
-The student draws a clear conclusion based on the correct interpretation of the data and explains it using scientific reasoning.


Describes – gives a detailed account or picture of a situation, event, pattern or process

States – gives a specific name, value or other brief answer without explanation or calculation






























































































