Thrill Ride 
Unit Design
Grade 8 

RI Statements of Enduring Knowledge - (Established Goals):

PS 2 - Energy is necessary for change to occur in matter. Energy can be stored, transferred, and transformed, but cannot be destroyed.

PS 3 - The motion of an object is affected by forces.
	Related Rhode Island GSE’s 

(Understandings)

	RI Assessment Targets 

Assessment Evidence

	PS2 (7-8)- 6

Students demonstrate an understanding of energy by…
6a using a real world example to explain the transfer of potential energy to kinetic energy.

6b constructing a model to explain the transformation of energy from one form to another. (e.g. an electrical circuit changing electrical energy to light energy in a light bulb).

6c explaining that while energy may be stored, transferred, or transformed, the total amount of energy is conserved.

PS3 (5-6)–8

Students demonstrate an understanding of motion by…
8a using data or graphs to compare the relative speed of objects.

Students demonstrate an understanding of force (e.g., friction, gravitational, magnetic) by…
8b recognizing that a force is a push or a pull.

8c explaining that changes in speed or direction of motion are caused by forces.

8d showing that electric currents and magnets can exert a force on each other.

PS3 (7-8) – 8

Students demonstrate an understanding of motion by…
8a measuring distance and time for a moving object and using those values as well as the relationship s=d/t to calculate speed and graphically represent the data.

8b solving for any unknown in the expression s=d/t given values for the other two variables.

8c differentiating among speed, velocity and acceleration.

Students demonstrate an understanding of force (e.g., friction, gravitational, magnetic) by…
8d making and testing predictions on how unbalanced forces acting on objects change speed or direction of motion, or both.

8e describing or graphically representing that the

acceleration of an object is proportional to the force on the object and inversely proportional to the object’s

mass.


	PS2 (5-8)-SAE+ POC- 6

Given a real-world example, show that within a

system, energy transforms from one form to another (i.e., chemical, heat, electrical, gravitational, light ,sound,  mechanical)

PS3 (5-8) INQ+ POC –8

Use data to determine or predict the overall net effect of multiple forces (e.g., friction, gravitational, magnetic) on the position, speed and direction of the motion of objects.
PS3 (5-8) INQ+ POC –8

Use data to determine or predict the overall net effect of multiple forces (e.g., friction, gravitational, magnetic) on the position, speed and direction of the motion of objects.




	
	Investigation

(MS) or Content Focus (HS)
	Focus Questions
(Essential Questions)
	Big Ideas

(Understandings)

	1
	“Brake It, But Don’t Break It”


	What effect does a longer ramp length have on run distance?

What effect does a steeper ramp have on run distance?

What effect does increasing surface friction have on run distance?
	· All motion is governed by Newton’s three laws of motion and the law of universal gravitation.

· Some energy is transformed to heat due to friction as the cart rolls over the surface.

· Potential energy of the cart at the top of the ramp decreases as the car rolls down the ramp while kinetic energy increases.

	2
	“Roller Derby”


	What is kinetic energy?

What is potential energy?
	· Whenever the velocity of an object changes, a force is acting on the object.

· Kinetic energy is the energy of motion.

· Potential energy is energy at rest,

· An object in motion will continue in a straight line unless it is acted upon by an outside force, such as friction and gravity.


	3
	“Give It A Whirl”
	What is G force?

What is centripetal force?
	· Centripetal force is directed toward the center of rotation.

· G-force is a unit of acceleration.

· Additional Gs added to an apparatus increases the centripetal force and centrifugal reaction.

· As centripetal force is increased, the motion is increased. (more RPMs)



	4
	“The Swing of Things”
	What causes a pendulum to keep going? to stop?

At what point of a pendulum’s swing does the object (washer) have the most potential energy? kinetic energy?
	· The force of gravity and the upward force of the string on the mass cause the pendulum to swing.

· Friction at the pivot and to some extent air resistance causes it to stop.

· The total energy of the pendulum decreases as energy is transformed to heat in the pivot and surrounding air.

	5
	“So Nice of You to Drop In”

Optional Activity: There are height restrictions for the parachute drop.
	What happens to an object when it is acted upon by gravity?

What is the relationship between force, mass and acceleration?
	· A large force exerted on a large mass produces the same acceleration as a small force exerted on a small mass.

· Acceleration varies inversely with  mass and directly with force.(F=ma)

· The force due to air resistance against the underside of the parachute acts upward, against the force of gravity, yielding a net force of zero (no acceleration).
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