Hinsdale School District Science Curriculum, Fall 2019
Grade 8 Physical Science Forces and Interactions

Middle School Grade 8 Physical Science Forces and Interactions Links
Standard:

MS-PS2- Apply Newton’s Third Law to design a solution to a problem involving the motion of two

1. colliding objects.
INGSS
Standar
ds Link
MS- Plan an investigation to provide evidence that the change in an object’s motion depends on Forces
PS2-2. the sum of the forces on the object and the mass of the object. and
Interacti
ons
MS-PS2- Ask questions about data to determine the factors that affect the strength of electric and
3. magnetic forces. (click
hyperlin
k)
MS- Construct and present arguments using evidence to support the claim that gravitational
PS2-4. interactions are attractive and depend on the masses of interacting objects.
MS- Conduct an investigation and evaluate the experimental design to provide evidence that
PS2-5. fields exist between objects exerting forces on each other even though the objects are not in
contact.
21+ Century Learning Expectations:
. . . . Link for
¢ Hinsdale students will communicate through various means > 1st
¢ Hinsdale students will be able to solve problems P
Century
Learnin
I
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Expecta
tions

Enduring Understandings (

PS2-5

):

e Cause and effect relationships may be used to predict phenomena in natural or designed systems.

MS-PS2-3,MS-

e Models can be used to represent systems and their interactions—such as inputs, processes and outputs—and
energy and matter flows within systems.MS-PS2-1,MS-PS2-4

¢ Explanations of stability and change in natural or designed systems can be constructed by examining the changes
over time and forces at different scales. MS-PS2-2
. The uses of technologies and any limitations on their use are driven by individual or societal needs, desires, and
values; by the findings of scientific research; and by differences in such factors as climate, natural resources, and
economic conditions. (MS-PS2-1)

Learning Competencies

Essenti
al
Questi
ons

Students will be able to: (NGSS Science and Engineering practices)

¢ Ask questions that can be investigated within the scope of the classroom, outdoor environment, and museums
and other public facilities with available resources and, when appropriate, frame a hypothesis based on
observations and scientific principles. MS-PS2-3



http://www.hnhsd.org/~hmhs/?page_id=17
http://www.hnhsd.org/~hmhs/?page_id=17
https://www.nap.edu/read/13165/chapter/8#87
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¢ Plan an investigation individually and collaboratively, and in the design: identify independent and dependent
variables and controls, what tools are needed to do the gathering, how measurements will be recorded, and how
many data are needed to support a claim. MS-PS2-2

¢ Conduct an investigation and evaluate the experimental design to produce data to serve as the basis for
evidence that can meet the goals of the investigation. MS-PS2-5

e Apply scientific ideas or principles to design an object, tool, process or system. MS-PS2-1

e Engaging in argument from evidence in 6—8 builds from K-5 experiences and progresses to constructing a
convincing argument that supports or refutes claims for either explanations or solutions about the natural and
designed world. Link-Click here

e Construct and present oral and written arguments supported by empirical evidence and scientific reasoning to
support or refute an explanation or a model for a phenomenon or a solution to a problem. MS-PS2-4

NGSS
Standar
ds Link
Forces
and
Interacti

ons

Performance Task Sample:

NSTA Bridge Types

<<Sled Lab 2016.docx>>
<<Sled Lab POW.pdf>>
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Sled Lab COMPETENCY

NAME:

Introduction

A sled that is designed and will be the most fun to ride on!

If using then the sled will go down the hill for a distance of and
a time.

Materials

» Recycledsled

o Meter stick

« Stopwatch

« Markers (for start and finish line)
e Scale

Procedure:

Find the mass of the rider and the sled. Record in kilograms.
2. Measure the distance of the course in meters.
3. Measure time (in seconds) from the starting gate to the finish gate.

4. Calculate the average speed you were going by using the formula:
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Average speed= total distance/total time

Your final veleocity is twice what your average speed was (remember, you started out at zero, so that gets
factored into the average as well. If you got a 100 on a test and a 0 on a test, your average score is 50.
Since we know our initial velocity is zero, and our average is calculated above, then our final must be
twice the average, since our average is adding the scores together and dividing by two...... get it?!)

Formula: Final Velocity=2 x average speed
Calculate Final Velocity

2 X =

Calculate the acceleration of the sled down the hill?

Formula: Acceleration= Vf-Vi/t

5. What was the momentum of the rider and the sled at the bottom of the rack? (use your final
velocity calculated above, and the mass recorded in step 1.

Momentum=mass x velocity

X -

6. Did your sled go far past the finish line as a result of your
momentum? why? Why not?
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7. Calculate KE. Calculate PE at the top of the hill. If you don’t remember the equations, please look
the equations up.

Analysis Questions: Answer in full sentences, no using the word “it”. Use correct punctuation and
Captialization. Also, don’t forget to create a data table and compare your results to the class.

1. For those people who crashed because their sled came to a sudden stop, what caused their
bodies to continue forward, because it was difficult to stop their mass and velocity?

2. Draw a sketch of your sled below. Label any ideas you had as you went that you thought might
hellp it go further or faster.

3. If you were to build a recycled sled again in the future what would you do differently? The
same?

4. What was the name of your sled and why did you choose to that name for your sled?
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5. Name some forces that you think were acting on your sled as you went down the hill. Atleast 3.

6. After constructing the sled, use the sled, and present arguments to support the claim that when the kinetic
energy of an object changes, when the motion energy of an object changes, there is inevitably some other
change in energy at the same time. Energy is transferred to or from the object. Make an argument to support
this.

7. Apply Newton's third law to design a solution to a problem involving the motion of two colliding
objects.

Conclusion: Write a conclusion follow the steps on your rubric.
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presentation.

Forces

Energy
MS-
PS22.
MS-PS3- .
5.
MS-PS2-
1.

Next Step: Edit lab report. Then create a marketing add for your sled. This can be a video or class

Standards that are covered:

Plan an investigation to provide evidence that the change in an object’s motion depends on the sum of the forces on the
object and the mass of the object.

Construct, use, and present arguments to support the claim that when the kinetic energy of an object changes,

When the motion energy of an object changes, there is inevitably some other change in energy at the
same time. energy is transferred to or from the object.

Apply Newton’s Third Law to design a solution to a problem involving the motion of two colliding
objects.




