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CONTEXT 1: MOVING ON WHEELS

Time: 13 weeks: 42 hours (plus one day field trip)

Introduction:  
Moving is fun. Movements can take different forms. One of the moving mechanisms is the wheel. The wheel is probably the most important mechanical invention of all time. Nearly every machine built since the beginning of the Industrial Revolution involves a single, basic principle embodied in one of mankind’s truly significant inventions. Students are introduced to the practical usages of wheels in transportation and the amusing usage of wheels in sports. 
Wheels and Transportation:
One of the practical applications of wheels is transportation. Wheels are used in trolleys, bicycles, cars, bus, trucks, and trains. Many concepts and theories of physics are involved in the movements of these transportations means.
Wheels and Sport:

Students experience the excitement and issues of sports involving wheels. There are different sporting activities involving wheels, like skateboards, motorcycles, BMX bikes, racing cars, drag racing etc.

Amusement Parks:
In the amusement park, there are many activities and movements involve wheels. The variety of energy transfers, applied forces and motion at an amusement park is enormous and provides a great source of experiences from which to develop numerous concepts. Not only are there examples of horizontal motion such as the dodgems but vertical (roller coaster) and circular (gravitron, ferris wheel) as well. The transfer of gravitational potential energy to kinetic energy can be examined in terms of the conservation laws of energy and momentum, particularly with reference to transfers to ‘non-useful’ forms of energy such as heat and sound as a result of friction. Excursions can provide students with first-hand experience of such phenomena and allow them carry out their planned investigations.

CONTEXT 1: MOVING ON WHEELS
	Foci
	Key Concepts
	Key Ideas
	Specific Content and Depth of Treatment
	Learning Experiences
	Possible Assessment Opportunities:

Diagnostic and Summative

	Sports with wheels.
Cars, bus, skateboard, BMX, bicycle, motocross, etc
Carousel
Amusement parks

	F1,2,3,4

E1,2,3

M1,2
	F1.1,3,4

F2.1,2,.3.4

F3.1,2,3,4

F4.1,2
E1.1,2,3,5

E2.1,2,3,5

M1.1,2,3,4

M2.1,2,3,4,5
	Analysis of scalar and vector quantities using algebraic & graphical techniques eg. motion (s,v,a), force, energy, momentum

Summation and synthesis of vectors.
Static and kinetic frictions.
Momentum & Impulse 
(p=mv & Ft = ∆p)

Kinetic, elastic and gravitational potential energy (Ek=½ mv2, Eg=mgh, Ee= ½ kx2)

Problems involving the conversion of energy (P=W/t=∆E/t; %eff.=Eout/Einx100)

Qualitative and quantitative treatment of internal and external energy transfers eg heat through friction
Problems involving equations of motion: linear, projectile and circular

(vav.=s/t, v=u+at, s=(u+v)t/2, s=ut+½ at2, s=vt-½ at2, v2=u2+2as, Fc=mac=mv2/r

Newton’s 3 laws of motion.
Conservation of energy and momentum
Basic Moment of inertia. 
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Basic gyroscopic effect.
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Basic Coriolis effect. 
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	Class discussion 

Investigating models (physical & graphical) for vector operations. 

Stimulus material – equilibrium and road design
Short Experimental Investigations (SEIs) based on horizontal and vertical motion. Small group investigations of the relationship between data and graphical representations. (Use to build investigative skills eg hypothesising, identifying trends/patterns)

Teacher exposition to illustrate concepts and to aid understanding of concepts.

Discussion on anti-lock braking system (ABS) of cars to illustrate static and dynamic frictions.
Collaborative learning, group activity/experiment and individual research and report on primary data (EEI – bicycle)
Problem-solving

Library / Internet research

Excursion to Dreamworld-data to be collected and analysed with respect to energy, force and motion.


	Extended Experimental Investigation (EEI) 
(KCU, IP, EC)
· investigate why a bicycle will not fall if it is moving
         (stability of bicycle), I = mr2
Stimulus Response(SA): 
· research and respond (qualitatively and quantitatively) road design and car design
· collect and use data from Dreamworld excursion to analyse the rides and respond to proposed issues.

Supervised Assessment
· Yr.11 summative SA

Short and extended answer objective questions; response to stimuli. 120 minutes; individual written response; teacher supervised, exam conditions, closed book, formula sheet provided.


Resources:  Text:  New Century Senior Physics - Concepts in Context (OUP); Internet; Library
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