Physics 30 Self-Assessment Checklist

Upon completion of Chapter 9:

	I will explain how momentum is conserved when objects interact in an isolated system

	To meet an acceptable standard I will be able to:
	To meet an excellent standard I will also be able to:

	 state that momentum is equal to the product of mass times velocity

 define “vector”

 define “scalar”

 define “magnitude”

 classify momentum and velocity as vector quantities

 classify mass as a scalar quantity

 solve for any variable in _p = m v

 relate SI units to physics quantities: 
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 in N.s or kg.m/s; m in kg; 
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 in m/s or in km/h
	

	 state that the impulse of an object is equal to the change in its momentum

 classify impulse as a vector quantity

 classify force as a vector quantity

 classify acceleration as a vector quantity

 classify time as a scalar quantity

 define “time interval”

 classify speed as a scalar quantity

 solve for the magnitude of any variable in
impulse = Δ 
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impulse = mΔ
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 (vi or vf = 0 m/s)

impulse=
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 relate SI units to physics quantities:
impulse in N.s or in kg.m/s
F in N or in kg.m/s2 or in
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a in m/s2
t, Δt in s, or in h, or in min, or in a

 state that area under a Fnet vs t graph is equal to the impulse

 calculate simple areas (two rectangles or two triangles or a trapezoid; also all positive area or all negative area)

 use delta notation appropriately

 follow instructions and collect data using available equipment or computer simulation measure distances and calculate speed and momentum from timed images (strobe photography, motion sensors, ticker-tape timer, etc.)

 identify a situation in which impulse is important


	 derive formulas for impulse from Newton’s third law (FAB = –FBA ) and Newton’s second law (F =ma ) and kinematics formulas for acceleration

 solve for any variable, both vi and vf ≠ 0, in impulse = Δ p impulse = mΔv

impulse =F Δt

 calculate complex areas

 show understanding of what positive area and negative area mean

 explain analysis of experimental observations

 design an experiment

 unit derivations

 explain STS/safety applications that address the importance of impulse



	 define “isolated system”

 define “conserved”

 state that momentum is conserved in an isolated system

 follow instructions and collect data using available equipment or a computer simulation for collisions:

linear hit and bounce

linear hit and stick

linear explosions

two objects moving toward each other at 90°, and hit and stick

one object scattering off a stationary object with the angle between the paths after the collision being 90°

 define perpendicular components

 calculate any variable in a linear conservation of momentum situation

 calculate one speed in a 2-D conservation of momentum 90° situation

 calculate one rectilinear component or the resultant given one or more sides and/or angle

 draw vector addition diagrams for linear or 2-D interactions

 classify energy as scalar

 define “elastic collision”

 define “inelastic collision”

 calculate Ek =
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 calculate ΣEki, ΣEkf for up to two moving objects

 use Ek values to classify collisions

 ΣEki= ΣEkf means elastic

ΣEki> Ekf means inelastic 

 relate SI units to physics quantities: E in J or in kg.m2/s2 or in N.m

 use delta notation appropriately

 ( work cooperatively in a group


	 predict whether or not momentum will be conserved given a description of a system

 design an experiment or investigation to investigate the conservation of momentum in a 2-D hit and bounce where one or both vi ≠ 0

 explain the analysis of experimental observations

 evaluate quality of experimental results including discrepant or unexpected results

 analyze 2-D interactions

-two objects moving toward each other at an angle other than 90°, and hit and stick, or hit and bounce

-one object scattering off a stationary object with the angle between the paths after the collision being other than 90°

-explosions involving three objects

 draw scale vector diagrams

 explain vector analysis

 solve for any variable (not needing systems of equations or the quadratic formula) using the concept that in an elastic collision, 
ΣEki = ΣEkf

 explain what has happened in terms of the work done by non-conservative forces to the Eki in an inelastic collision

 compare and contrast the conservation of momentum and kinetic energy during any collision

 take a positive leadership role in group activities

 volunteer a connection between the real world and classroom activity
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