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GCSE Science                Unit – Physics 2





Topic: How can we make things speed up or slow down?�


Activity:  How does mass affect terminal velocity?








Spec Refs: 13.2





Pages: 49-50





Objectives (including specific refs to HSW):�


Design and carry out an investigation to find out how the terminal velocity is affected by the mass of an object


 

















Outcomes: 


All: Identify independent and dependent variable


      Design a controlled investigation


      Take measurements. Present results in a suitable format. State a relationship between mass and terminal velocity





Most:


Take measurements to a required accuracy


Repeat measurements and calculate average.


Identify outliers in results


Describe a relationship between mass and terminal velocity


Use science to explain the results of the investigation





Some: Describe additional ways of increasing accuracy.


Suggest ways of extending the investigation


Use detailed scientific explanations for the results of the investigation.

















	








Suggested Activities (including specific refs to HSW):








Starter:  What do we need to think about when planning? (Independent variable, dependent variable, controls, measuring instruments, measurements to be taken, how many measurements, presenting our results)











Main:   Small Group Activity��Students design a controlled investigation to determine how the mass of a sky diver affects the terminal velocity. For the model, the sky diver is represented by a ball bearing. The fluid is oil in measuring cylinders. Students measure the time taken to fall through a given height of the fluid.  The terminal velocity is calculated. Students present their results











Plenary:  Students feed back the results of their investigation to the science class What results have we found? What is the relationship between shape and terminal velocity? How confident are we of the results? How could be improve the accuracy of our investigation? 





Apparatus / Materials Required  





Glycerol or wallpaper paste


Magnets (for retrieval of the ball bearings)


Measuring cylinders


Stopwatches


Insulating tape (for marking intervals)


Steel ball bearings


Top pan balance (for mass measurement)








 




















Safety:





Care is needed with oil and measuring cylinders: spillage hazard. Clear any spillage immediately. 











References:   (ICT) (Useful for extended work/investigations)





The Institute of Physics provides a suitable detailed sheet of an investigation





www.iop.org/activity/education/Teaching_Resources/





The help sheet can also be downloaded from





www.webucate.org/ourgallery/displayimage.php?album=72&pos=8
































Homework ideas: (Internet research) 





Produce a newspaper article on “What a drag!”





In your article you should explain the problems with drag forces, and how these can be overcome





OR   Design and investigation to find out how temperature of oil affects drag force. 




















Differentiation





(1) Further research into terminal velocity: What factors affect the mass of an object? (density and volume) . What other factors will affect the terminal velocity? How could you investigate the effect of temperature on terminal velocity?�


(2) Structured Guidance for designing an investigation (Download the guidance sheet)





Guidance sheet for detailed investigation:  ��www.webucate.org/ourgallery/displayimage.php?album=72&pos=8


 


Or go to    www.webucate.org/ourgallery/thumbnails.php?album=72&page=1














