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SEND INQUIRY SKILLS SOARING WITH VINEGAR & BAKING SODA ROCKETS



SEND INQUIRY SKILLS SOARING WITH VINEGAR & BAKING SODA ROCKETS



MATERIALS Phase 1: Reactant Ratios



Phase 2: Fuel Amounts



Phase 3: Analysis & Redesign



Phase 4: Launch Competition & Analysis



Culminating Assessment:



Websites & Portfolios



(ALL STAGES) Vinegar



Baking Soda Measuring Scoops Weighing Dishes Balance Syringes



(1 DAY)



(2 DAYS)



(3-5 DAYS)



(2 DAYS)



(1-2 DAYS) FOR PORTFOLIOS



Safety Goggles
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SEND INQUIRY SKILLS SOARING



WITH VINEGAR & BAKING SODA ROCKETS



WITH VINEGAR & BAKING SODA ROCKETS



PHASE 1



PHASE 1



MATERIALS



OBJECTIVE: Determine the ratio of vinegar to baking soda that produces the most gas with no leftover vinegar or baking soda.



11” Balloons 150mL Erlenmeyer Flasks Tape Measures Calculators
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WITH VINEGAR & BAKING SODA ROCKETS



PHASE 1



DATA COLLECTION



PHASE 2 OBJECTIVE: Using the ratio you found in phase one, determine how changing the quantity of reactants affects launch height.
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WITH VINEGAR & BAKING SODA ROCKETS



PHASE 2



PHASE 2



MATERIALS 16oz Water Bottles Stopwatches 10’+ Height Chart Launch Pads Corrugated Plastic Size 3 Stoppers Superglue
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PHASE 3 OBJECTIVE: Maximize launch height by redesigning your rocket and optimizing your launch technique.
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REFLECTING



PHASE 3
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DESIGNING & PLANNING



WITH VINEGAR & BAKING SODA ROCKETS



PHASE 3



PHASE 3



MATERIALS 16oz Water Bottles Stopwatches 10’+ Height Chart Launch Pads Misc. Rocket Supplies
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Various Size Syringes



Corrugated Plastic



Hot Glue Guns



Various Size Stoppers



Kimwipes



SEND INQUIRY SKILLS SOARING
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DATA COLLECTION



Transparencies



WITH VINEGAR & BAKING SODA ROCKETS



PHASE 3



DATA ANALYSIS QUIZ



PHASE 3
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DATA ANALYSIS QUIZ



WITH VINEGAR & BAKING SODA ROCKETS



PHASE 3



PHASE 4 OBJECTIVE: Use the data you collected in the previous phases to achieve maximum launch height.
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WITH VINEGAR & BAKING SODA ROCKETS



PHASE 4



MATERIALS Water Bottles Stopwatches 10’+ Height Charts Launch Pads Permanent Markers to mark bottle for visibility



Video Camera & Tripod LoggerPro Software trial available at vernier.com



PHASE 4



DATA COLLECTION
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PHASE 4
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CULMINATING ASSESSMENT OBJECTIVE: Communicate your understanding of data analysis, engineering, & design.



LOGGERPRO VIDEO ANALYSIS



PHASE 4
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ANALYSIS QUESTIONS



DISCUSSION OF LEARNING



PROCEDURES & PHASES



PLANNING & DESIGN



CULMINATING ASSESSMENT



DATA ANALYSIS
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PROJECT WEBSITES



CULMINATING ASSESSMENT



WITH VINEGAR & BAKING SODA ROCKETS Michael Harms



Teacher, Gideon Hausner Jewish Day School



[email protected]



Workshop materials available at:



www.thescienceguru.com



BLAStOFF! Vinegar and Baking Soda Rocket Design Challenge PHASE ONE: REACTANT RATIOS Names ___________________________________________________________ Mass of Vinegar (g)



Mass of Baking Soda (g)



40



20



40



10



40



8



40



6



40



5



40



4



40



3



40



2.5



40



2



V:B Ratio



Discussion of Results:



Circumference of Balloon (cm)



Diameter of Balloon (cm)



Observations



1



BLAStOFF! Vinegar and Baking Soda Rocket Design Challenge PHASE TWO: FUEL AMOUNTS Names ___________________________________________________________ V:B Ratio



Mass of Vinegar (g)



Mass of Baking Soda (g)



Discussion of Results:



Launch height (ft)



Launch delay (sec)



Observations & Notes



2



BLAStOFF! Vinegar and Baking Soda Rocket Design Challenge



PHASE THREE: ANALYSIS AND REDESIGN



SUCCESSES



CHALLENGES



3 2



BLAStOFF! Vinegar and Baking Soda Rocket Design Challenge



PHASE THREE: ANALYSIS AND REDESIGN



DELAYED LAUNCH SYSTEM



3 2



BLAStOFF! Vinegar and Baking Soda Rocket Design Challenge



PHASE THREE: ANALYSIS AND REDESIGN



ROCKET DESIGN PROTOTYPE



3 2



BLAStOFF! Vinegar and Baking Soda Rocket Design Challenge



PHASE THREE: ANALYSIS AND REDESIGN Names ___________________________________________________________ V:B Ratio



Mass of Vinegar (g)



Mass of Baking Soda (g)



Discussion of Results:



Launch height (ft)



Launch delay (sec)



Modifications



Observations & Notes



3 2



Name _____________________________ Date _______________________________ Science – 7___ – Michael Blastoff! Data Analysis Assessment (10 points) The chart below represents a partial data table from a group’s phase three launches: V:B Ratio



Mass of Vinegar (g)



Mass of Baking Soda (g)



Launch height (ft)



Launch delay (sec)



Modifications



Observations & Notes Rocket did not go straight up. We spilled some of the vinegar when we tried to put it in the bottle. Did not seal. Failed launch.



7:1



70



10



20’



10 s



None



7:1 7:1



70 70



10 10



N/A 15'



N/A 10 s



Blue launch pad Added fins



Rocket launched straight up. Fins broke off on landing.



7:1



70



10



25’



30 s



Used delayed launch system



Rocket did not go straight up. We got all the vinegar in the bottle and sealed it before the v & b mixed.



Explain one pattern or trend you see in the group’s results. (5 points)



Based upon the data table above, make a recommendation for the group’s next launch. Explain the reasoning behind your recommendation. (5 points)



M. Harms, 2011



BLAStOFF! Vinegar and Baking Soda Rocket Design Challenge



PHASE FOUR: LAUNCH COMPETITION & ANALYSIS Names __________________________________________________________ LAUNCH



1



Independent Variables



V:B Ratio



Mass of Vinegar (g)



Mass of Baking Soda (g)



Rocket Details



Explanation for launch choices (independent variables):



Dependent Variables



ESTIMATED Launch height (ft)



Launch delay (sec)



CALCULATED Launch height (ft)



Notes & discussion of results (dependent variables):



M. Harms, 2011



4 2



BLAStOFF! Vinegar and Baking Soda Rocket Design Challenge



PHASE FOUR: LAUNCH COMPETITION & ANALYSIS Names __________________________________________________________ LAUNCH



2



Independent Variables



V:B Ratio



Mass of Vinegar (g)



Mass of Baking Soda (g)



Rocket Details



Explanation for launch choices (independent variables):



Dependent Variables



ESTIMATED Launch height (ft)



Launch delay (sec)



CALCULATED Launch height (ft)



Notes & discussion of results (dependent variables):



M. Harms, 2011



4 2
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PHASE FOUR: LAUNCH COMPETITION & ANALYSIS Names __________________________________________________________ LAUNCH



3



Independent Variables



V:B Ratio



Mass of Vinegar (g)



Mass of Baking Soda (g)



Rocket Details



Explanation for launch choices (independent variables):



Dependent Variables



ESTIMATED Launch height (ft)



Launch delay (sec)



CALCULATED Launch height (ft)



Notes & discussion of results (dependent variables):



M. Harms, 2011



4 2



BLASTOFF! Final Write-up Instructions PART ONE: Overview and Discussion of Learning Write a one-page introduction/overview that includes: The goals and purposes of this lab (What did we do?)



What did you learn from this lab?



Evidence of your success on this lab (not necessarily just high launches)



BLASTOFF! Final Write-up Instructions PART TWO: Procedure & Phases Phase One: What was the goal of this phase? How did this phase contribute to your later launches and rocket’s success?



Phase Two: What was the goal of this phase? How did you work to collect accurate, meaningful data?



How did this phase influence your rocket design and launch data?



Phase Three: What were the modifications that you tried? What were the results?



How did your phase 3 launches help you decide on your final rocket specs?



Phase Four: What were your results?



How would you proceed with additional launches or modifications?



BLASTOFF! Final Write-up Instructions PART THREE: Planning & Design Documents Write a paragraph explaining how your rocket design changed throughout the lab. Give an example of an idea that helped increase your rocket launch height



Explain a modification that did not improve your rocket launch height



Give an example of an idea that was too difficult to implement or that you thought of too late to implement.



Include your design sketches (from all group members) Include your challenge/success tables (from all group members)



BLASTOFF! Final Write-up Instructions PART FOUR: Launch Data Write a paragraph explaining how you used data to understand your rocket’s performance and to inform subsequent launches. How did you strive to ensure accurate data?



How did you analyze data to understand your launch results?



Why was it valuable to collect multiple trials of data?



Why was it important to collect both quantitative and qualitative data?



Gather data tables from all phases of this project, including a printout of your video analyses.



Homepage ___ Photo ___ Introduction ___ Overview of project ___ Goals & Purposes (1) ___ Side navigation bar



NOTE: When you see a



number in parentheses next to information for a particular webpage, check that particular section of your rocket analysis questions… you’ve already written up this info for your website!



Procedures & Phases ___ Phase One (2) ___ Phase Two (2) ___ Phase Three (2) ___ Phase Four (2) ___ Photo(s) Planning & Design ___ Successes & challenges tables ___ Successful modifications (3) ___ Unsuccessful modifications (3) ___ Design Sketches (scanned) Launch Videos ___ Launch 1 ___ Launch 1 caption - launch variables and results ___ Launch 2 ___ Launch 2 caption - launch variables and results ___ Launch 3 ___ Launch 3 caption - launch variables and results Data ___ Photo ___ Brief Introduction to data collection (what, how, why, etc…) Data Analysis ___ Ensuring accuracy (4) ___ Analyzing results (4) ___ Multiple trials (4) ___ Qualitative vs. quantitative data (4) ___ Video Analysis (screen capture) ___ Link to data tables Data Tables Page ___ Phase One Data Table (typed or downloadable) ___ Phase Two Data Table (typed or downloadable) ___ Phase Three Data Table (typed or downloadable) ___ Phase Four Data Table (typed or downloadable) Gallery ___ Images (3 or more) ___ Captions
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