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GCSE Science                Unit – Physics 2





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





Activity: Terminal Velocity (1)











Spec Refs: 13.2





Pages: 49-50





Objectives (including specific refs to HSW):





Relate the motion of a skydiver to balanced and unbalanced forces


Describe the motion of objects using the terms velocity, acceleration, balanced, and unbalanced forces. 


Apply knowledge and understanding of forces to a problem-solving exercise. 





Outcomes: 


All: 





Recall the forces acting on falling objects


Identify balanced and unbalanced forces


To understand the conditions required for a change of velocity





Most:


Calculate the resultant force on a body


To understand the conditions required for terminal velocity


Relate resultant force to change of velocity





Some:  Calculate the acceleration from velocity–time graphs











	








Suggested Activities (including specific refs to HSW):





Starter:  Review: Balanced and unbalanced forces�


How can we find the resultant force on a body?  


Forces have size and direction


What is required for a change of velocity? (a resultant force greater than 0N)





Main:  Case Study: Sky Diving        (HSW 10.3/10.7)��(Online activities are available: see resources)





Watch a sequence of a sky dive (video/internet/paper resource) from start to finish


Consider the forces acting on the diver (air resistance and weight)


Which of these forces remains constant? Which one changes with velocity?


Students analyse each stage of the motion. Explanations/annotated diagrams of each stage, with reference to : resultant force, change in velocity, and acceleration. 





Students then consider the factors affecting the air resistance. �Leading onto the effect of a parachute on the velocity of fall





Students then look at a velocity/time representation(s) of a fall. They identify and explain each section of the fall with reference to forces, resultant force, and acceleration





Plenary:  Review of factors affecting the velocity of fall. Let’s start to design an experiment to investigate how the size of parachute is related to the terminal velocity. (Leads onto homework activity in preparation for next lesson)





Apparatus / Materials Required  





A wide range of resources is available. Select from: 


�Collins: AQA Science (pp  204 -207)  recommended





Pearson/Longman’s Worksheets (P2.4c,P2.4d, P2.5c,P2.6a, P2.6b)





Collins Worksheets: ( P2a:6, P2a:7, 





Nelson Thornes: AQA Science (pp 204-205)





(Learning Objectives are listed in : P 2.0  (Pearson/Longman) )





 




















Safety:





If demonstration is used, be aware of the need for space for falling weights (sky diver demo)!











References:   (ICT)





� HYPERLINK "http://www.glenbrook.k12.il.us/gbssci/phys/mmedia/newtlaws/sd.html" ��http://www.glenbrook.k12.il.us/gbssci/phys/mmedia/newtlaws/sd.html�   (Interactive applet)





� HYPERLINK "http://www.slideshare.net/scienceinteractive/ks3-9k-air-resistance-and-friction/" ��http://www.slideshare.net/scienceinteractive/ks3-9k-air-resistance-and-friction/�





On 16 August 1960, Kittinger set the world's record (which remains unbroken) for the longest (19.5 miles) and fastest (4 minutes and 36 seconds) skydive. He reported his experience in the National Geographic--starting in the helium balloon that he floated to an altitude of 102,800 feet (31,330 m).      � HYPERLINK "http://www.wonderquest.com/skydiving-ostrich.htm" ��http://www.wonderquest.com/skydiving-ostrich.htm�




















Homework ideas: 





Preparation for next activity:  (HSW (10.4))��Design an experiment to investigate how the size of a parachute will affect the terminal velocity of a sky diver!      ��(Departmental Guidance/structured sheets for planning are available)











Differentiation





Extension:  What if Skydiving was attempted on the Moon?  Describe and explain the outcome!





and/.or  calculation of the acceleration in different sections of the fall.  (gradient of the velocity-time graph)





Support:   Sequence cards. Students place the sequence of skydiving cards in order, and then provide the explanation (card) alongside each image.











