Physics





Name: ________________________________
Rocket Analysis Directions

Part 0:  Finding your video and your time aloft

· Find your video in the following folder… V:drive; Stapleton; Physics 100

· Rename your video with your name(s).  

· Open your video in Quicktime

· Switch the counter to “frame”

· Record the frame number when you first see water leaving your rocket.  Then record the frame number when your rocket hits the ground.  

· Subtract to find the total number of frames for your rocket’s flight.

· Divide the number of frames by 240 to get your rocket’s time aloft.  Write this down.
Part 1:  Setting up your spreadsheet file
1. Open the “Rocket Acceleration Spreadsheet” in Excel.  Find it on the V:drive, in the same general folder as the rocket videos.
2. Enter your rocket’s time aloft in the yellow cell at the top left of the spreadsheet.

3. Save the file in your folder.  Name it something sensible, like "[Your Name] Rocket Analysis" in your folder.
Part 2:  Collecting Upward Launch Data
4. Open Logger Pro. 

5. In Logger Pro, use the insert menu to insert a movie.  
6. Play the movie or move the slider until someone is standing beside the rocket.

7. Click the button with three red dots on the movie screen.

8. “Set scale” by clicking the sideways ruler icon.  After you click this icon, use a mouse drag to draw a line from the top of the person’s head to the bottom of his/her feet.  Enter that person’s height in meters [but first you’ll need to measure him or her with a meter stick].  Click “ok.”

8.
Play the movie or move the slider until you get to the frame when you just begin to see water coming out of the rocket.  The double arrow buttons allow you to click forward or backward one frame at a time.

9.
Click the “add point” button; it’s a red dot in green crosshairs, at the top right of the movie window.

10.
Click on some part of your rocket.  When you do this, the rocket will move.  Click on the same part of the rocket again.  Keep doing this until you see the last of the water leave the rocket.  At this point there will be an “explosion” caused by escaping air blasting the water that has already left the rocket.
11.
Grab the movie window and drag it out of the way.
12.
Click on the data table.  Then grab one of its “handles” and enlarge it until you can see all five columns.

13.
Use your mouse to select all of the data in the white cells of the table.  You will need to click, hold, and drag.

14.
Once those cells are highlighted, press “Ctrl + C” to copy them.

15.
Get back into the Open Office spreadsheet and paste that data into the pink cells near the bottom of the sheet.  Click on the top left pink cell and press “Ctrl + V.”  When you do this, a Text Import window will open.  Click “ok.”
16.
Click to Save.
You have just collected data on the “water thrust phase.”  Now you will collect data relating to the rest of the thrust phase.

17.
Get back into Logger Pro.  Then pull the movie window back into place and continue clicking the “add point” button (see #9 above) until the rocket leaves the movie screen.  

18.
Then copy all of the flight data in the data table (steps 12-14) and paste that data into the tan (yellowish) cells in the spreadsheet (hold “Ctrl + V” on the top left tan cell).

Part 3:  Finding Terminal Velocity
19.
Get back into Logger Pro.  Click “new” under the File menu.  Do not save changes.

20.
Open your movie again, but this time forward to the end, where someone is standing next to your rocket.  Repeat step 7 to set the video scale.  
21.
Get to the point in the video where your rocket hits the ground.  Then back it up, one frame at a time, until it has just appeared at the top of the screen.

22.
Repeat step 9.  Then click on some part of your rocket.  Each time you do this, your rocket will move.  Keep clicking on the same part of the rocket.  Do this until the frame before it hits the ground.  If you go too far, “undo.”
23.
Repeat steps 14-16, but this time, paste your data into the green cells. 

24.
Click to Save.

Part 5:  Calculating Average Force During Water Thrust Phase
25.
Complete all of the calculations at the bottom of the Open Office spreadsheet.  Enter your calculations in the orange cells at the bottom of the spreadsheet.  Use Newton’s 2nd Law to calculate your rocket’s average force during the water thrust phase.
26.
Save your file and e-mail it to Mr. Stapleton.  To ensure that your entire group gets credit for this assignment, make sure that you provide the names of all of your group members in your message.

