Names: ANSWER KEY
Questions:

Use the Distance-Time scatterplot graph for these questions. Turn on Plot 2 and plot Distance vs. Time by using XList = L1 and YList = L2. Do NOT use the EasyData app graph.
1. Turn on the Distance-Time statplot. Connect your calculator to your laptop and run the TI-Connect X program. Get a ScreenShot of your Distance-Time graph and insert it below. What does the shape of the Distance-Time graph tell you about the velocity of the ball? Be specific.

The shape of the graph tells us that the ball was (1) moving away from the motion detector and (2) its velocity was increasing.





<-1> for each missed part





<-5> for no graph
[image: image3..pict]

2. Use the Trace key to determine the starting and ending distance from the motion detector. What was the total distance traveled over 3 seconds? Show your calculation and show correct units.
total distance = 2.59 - .67 = 1.98 meters (treat as estimate since students can’t trace to t = 0)






<-1> for no total distance value





<-1> for no work





<-1> for missing/wrong units


3. Average velocity equals Total Distance Traveled divided by Total Time. What was the Average Velocity of the walker? Use correct units.
average velocity = 1.98 meters/ 3 sec = 0.66 m/s




<-1> for no calculation





<-1> for missing/wrong units


4. Using your scatterplot, estimate the approximate distance from the motion detector to the ball at 1.4 seconds. Use correct units.
x(1.4) = 1.15 meters




<-1> for no value





<-1> for missing/wrong units

5. Using your scatterplot, estimate the approximate distance from the motion detector to the ball at 3.75 seconds. Use correct units.
in the last 0.25 seconds, the ball traveled 0.27 m. It would travel about 3(0.27 m) or 0.81 m in the next .75 seconds. It should be about 2.59 + .81 or 3.4 meters away at 3.75 seconds.



6. Using your scatterplot, estimate the approximate time at which the ball was 2.8 meters from the motion detector. Use correct units.
It was at 2.59 m at the end of 3 sec, so it should take about 3.2 seconds.





<-1> for no calculation





<-1> for wrong units


Turn on Plot2 and plot Velocity vs. Time by using XList = L1 and YList = L3.
Use the Velocity-Time graph for these questions. Do NOT use the EasyData app graph.
7. Get a ScreenShot of your Velocity-Time graph and insert it below. Find the best-fit line equation using the velocity and time data. Write it here.

The best fit line equation was: y =.29x + .26



<-5> for no graph




<-3> for missing/incorrect equation (can take off partial credit for missing y or missing y-intercept, for example)
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8. Write a sentence that describes the meaning of the slope of the line in the context of this problem.
On average, the ball’s velocity is changing by 0.29 m/s each second.

(Also: the ball is accelerating at 0.29 m/s2)



<-1> for missing “velocity is changing” or equivalent




<-1> for missing “each second” or equivalent




<-1> for not stating 0.29 or slope value


9. Write a sentence that describes the meaning of the y-intercept in the context of this problem. 
The ball’s starting velocity was 0.26 m/s.




<-1> for missing “starting velocity”




<-1> for not stating 0.26 or y-intercept value

10. Using your best-fit line, determine the approximate velocity at 1.4 seconds. Use correct units.
y(1.4) = 0.67 m/s




<-1> for no calculation





<-1> for wrong units

11. Using your best-fit line, determine the approximate velocity at 11 seconds. Use correct units.

y(11) = 3.45 m/s




<-1> for no calculation





<-1> for wrong units


12. Using your best-fit line, determine the approximate velocity at one hour. Is this mathematical approximation realistic even if we assume the ramp continues indefinitely? Why or why not?

y(3600) = 1044.26 m/s  This answer doesn’t make sense since a basketball could never travel this fast due to friction and air resistance. (Work with the students on this answer as they may not have a lot of experience with this.)






<-1> for no calculation





<-1> for not trying to explain answer


13. Find the area under your line down to the time axis between the vertical lines t = 0 sec and 

t = 3 sec. This will be the area of a trapezoid.


A = .5(3)(.26 + 1.13) = 2.09 m




<-2> for no calculation





<-1> for each error in calculation

[image: image1.wmf]


14. The area you found in #13 measures the approximate distance traveled over 3 seconds. Compare this answer to your answer in #2. Is it close? What is the percent error between the two numbers? Congratulations, you just did calculus by finding the “area under the curve”.

Answer #2: 1.98 m

Answer #13: 2.09 m
% error = (2.09-1.98)/1.98*100 = 5.6%




<-1> for no calculation





<-1> for no % error (or absolute error)

15. Explain why a y-intercept of (0, -.25) would or would not make sense on a Velocity-Time graph in this project.

A y-intercept of -0.25 means that the starting velocity is negative, which is impossible since the ball was rolling away from (+ direction) the motion detector in this experiment.





<-1> for not saying “it doesn’t make sense”





<-1> for lame explanation

16. Does the x-intercept of your best-fit line lie within a reasonable domain? Why or why not?
The x-intercept of the best-fit line would be negative, meaning that the time value was negative. Since the domain values represent time, and reasonable time values are zero and positive, it doesn’t lie in a reasonable domain.




<-1> for missing “it’s not in a reasonable domain”




<-1> for lame explanation

