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Standards

CS.9-12.8.1.12.AP.5 Decompose problems into smaller components through systematic analysis, using 
constructs such as procedures, modules, and/or objects. 

CS.9-12.8.2.12.ED.1 Use research to design and create a product or system that addresses a problem and 
make modifications based on input from potential consumers. 

CS.9-12.8.2.12.ED.2 Create scaled engineering drawings for a new product or system and make modification to 
increase optimization based on feedback. 

CS.9-12.8.2.12.NT.1 Explain how different groups can contribute to the overall design of a product. 

CS.9-12.8.2.12.NT.2 Redesign an existing product to improve form or function. 

Enduring Understandings
1. Laws of motion describe the interaction of forces acting on a body.
2. Structural member properties including centroid location, moment of inertia, and modulus of elasticity are important 

considerations for structure design.  
3. Static equilibrium occurs when the sum of all forces acting on a body are equal to zero. 
4. Applied forces are vector quantities with a defined magnitude, direction, and sense, and can be broken into vector 

components. 
5. Forces acting at a distance from an axis or point attempt or cause an object to rotate.
6. In a statically determinate truss, translational and rotational equilibrium equations can be used to calculate external and 

internal forces.
7. Free body diagrams are used to illustrate and calculate forces acting upon a given body.

Essential Questions
1. Why is it crucial for designers and engineers to construct accurate free body diagrams of the parts and 

structures that they design?
2. Why must designers and engineers calculate forces acting on bodies and structures?
3. When solving truss forces, why is it important to know that the structure is statically determinate?

Knowledge and Skills
It is expected that students will:

• Create free body diagrams of objects, identifying all forces acting on the object.
• Mathematically locate the centroid of structural members.



• Calculate moment of inertia of structural members.
• Differentiate between scalar and vector quantities.
• Identify magnitude, direction, and sense of a vector.
• Calculate the X and Y components given a vector.
• Calculate moment forces given a specified axis.
• Use equations of equilibrium to calculate unknown forces.
• Use the method of joints strategy to determine forces in the members of a statically determinate

Resources
Instructional Resources

2.1 CareerFieldDescription.doc
2.1.RU CareerFieldDescriptionRubric.doc
2.1.1.A Centroids.docx
2.1.1.A Centroids.pptx
2.1.2.A BeamDeflection.docx
2.1.2.A IntroductionStructuralMemberProperties.pptx
2.1.3.A FreeBodyDiagrams.docx
2.1.3.A IntroductionStatics.pptx
2.1.4.A CalculatingForceVectors.docx
2.1.4.A ForceVectors.pptx
2.1.5.A CalculatingMoments.docx
2.1.5.A Moments.pptx
2.1.6.A StepByStepTrussSystem.docx
2.1.6.A CalculatingTrussForces.pptx
2.1.7.A CalculatingTrussForces.docx
2.1.8.A.VEX TrussTesterAssemblyProcedure.docx
2.1.8.P TrussTesterBuildInstructions.pdf
2.1.8.P.VEX TrussTestingProcedure.docx
2.1.8.P.SSA TrussDesign.docx

Assessments
https://docs.google.com/document/d/1wR7bQF-8AQoRrt0g4C3hKja0yjwDjC9_BiAmONWbTcI/edit

Modifications
https://docs.google.com/document/d/1ODqaPP69YkcFiyG72fIT8XsUIe3K1VSG7nxuc4CpCec/edit?usp=shar
ing

https://pltw.instructure.com/courses/179755/files/30779475/download?verifier=gLYpovclI8utrsftuRT0UzOrerBrAc5iv0szF6ek&wrap=1
https://pltw.instructure.com/courses/179755/files/30779475/download?verifier=gLYpovclI8utrsftuRT0UzOrerBrAc5iv0szF6ek&wrap=1
https://pltw.instructure.com/courses/179755/files/30779475/download?verifier=gLYpovclI8utrsftuRT0UzOrerBrAc5iv0szF6ek&wrap=1
https://pltw.instructure.com/courses/179755/files/30779474/download?verifier=AcHtDe36x8LPpCzvsARn0VavAZa0poBVRkuXVOvL&wrap=1
https://pltw.instructure.com/courses/179755/files/30779474/download?verifier=AcHtDe36x8LPpCzvsARn0VavAZa0poBVRkuXVOvL&wrap=1
https://pltw.instructure.com/courses/179755/files/30779474/download?verifier=AcHtDe36x8LPpCzvsARn0VavAZa0poBVRkuXVOvL&wrap=1
https://pltw.instructure.com/courses/179755/files/30779486/download?verifier=g122YE2XzjcHBZmdwdgmUHpOsayYQ2q5WhLlqi0C&wrap=1
https://pltw.instructure.com/courses/179755/files/30779486/download?verifier=g122YE2XzjcHBZmdwdgmUHpOsayYQ2q5WhLlqi0C&wrap=1
https://pltw.instructure.com/courses/179755/files/30779486/download?verifier=g122YE2XzjcHBZmdwdgmUHpOsayYQ2q5WhLlqi0C&wrap=1
https://pltw.instructure.com/courses/179755/files/30779495/download?verifier=28WVU4rkif8HdSWzByscAr3z6HVtFRnJrVPFZLrX&wrap=1
https://pltw.instructure.com/courses/179755/files/30779495/download?verifier=28WVU4rkif8HdSWzByscAr3z6HVtFRnJrVPFZLrX&wrap=1
https://pltw.instructure.com/courses/179755/files/30779495/download?verifier=28WVU4rkif8HdSWzByscAr3z6HVtFRnJrVPFZLrX&wrap=1
https://pltw.instructure.com/courses/179755/files/30779503/download?verifier=6A4YjSJEIAjWXYbc2qbMXAO0QEN2JDIq4695zvIe&wrap=1
https://pltw.instructure.com/courses/179755/files/30779503/download?verifier=6A4YjSJEIAjWXYbc2qbMXAO0QEN2JDIq4695zvIe&wrap=1
https://pltw.instructure.com/courses/179755/files/30779503/download?verifier=6A4YjSJEIAjWXYbc2qbMXAO0QEN2JDIq4695zvIe&wrap=1
https://pltw.instructure.com/courses/179755/files/30779498/download?verifier=6PS0jjWYLeZS6aefYY5JiCJrzSEtCbmvlY7YuiMX&wrap=1
https://pltw.instructure.com/courses/179755/files/30779498/download?verifier=6PS0jjWYLeZS6aefYY5JiCJrzSEtCbmvlY7YuiMX&wrap=1
https://pltw.instructure.com/courses/179755/files/30779498/download?verifier=6PS0jjWYLeZS6aefYY5JiCJrzSEtCbmvlY7YuiMX&wrap=1
https://pltw.instructure.com/courses/179755/files/30779492/download?verifier=EOMqcZqaBjp0rvMEvwsgxUpou2lMRTqwov3M6i6K&wrap=1
https://pltw.instructure.com/courses/179755/files/30779492/download?verifier=EOMqcZqaBjp0rvMEvwsgxUpou2lMRTqwov3M6i6K&wrap=1
https://pltw.instructure.com/courses/179755/files/30779492/download?verifier=EOMqcZqaBjp0rvMEvwsgxUpou2lMRTqwov3M6i6K&wrap=1
https://pltw.instructure.com/courses/179755/files/30779494/download?verifier=rBRAcULHxNeLcA949OtcEZKFcnvjedoLtpKjvYSY&wrap=1
https://pltw.instructure.com/courses/179755/files/30779494/download?verifier=rBRAcULHxNeLcA949OtcEZKFcnvjedoLtpKjvYSY&wrap=1
https://pltw.instructure.com/courses/179755/files/30779494/download?verifier=rBRAcULHxNeLcA949OtcEZKFcnvjedoLtpKjvYSY&wrap=1
https://pltw.instructure.com/courses/179755/files/30779500/download?verifier=y5z5Eg7cQC8AZfG3n49LDWPDPwi1aklcozYnCOEv&wrap=1
https://pltw.instructure.com/courses/179755/files/30779500/download?verifier=y5z5Eg7cQC8AZfG3n49LDWPDPwi1aklcozYnCOEv&wrap=1
https://pltw.instructure.com/courses/179755/files/30779500/download?verifier=y5z5Eg7cQC8AZfG3n49LDWPDPwi1aklcozYnCOEv&wrap=1
https://pltw.instructure.com/courses/179755/files/30779491/download?verifier=xPz1OW9gqDpqCW1ZndhCNQQ8NrRxFF4sDeVhcKsO&wrap=1
https://pltw.instructure.com/courses/179755/files/30779491/download?verifier=xPz1OW9gqDpqCW1ZndhCNQQ8NrRxFF4sDeVhcKsO&wrap=1
https://pltw.instructure.com/courses/179755/files/30779491/download?verifier=xPz1OW9gqDpqCW1ZndhCNQQ8NrRxFF4sDeVhcKsO&wrap=1
https://pltw.instructure.com/courses/179755/files/30779501/download?verifier=M8cUFtksm77bFwThH2JVeGay0YDCzD8TF0bOsgue&wrap=1
https://pltw.instructure.com/courses/179755/files/30779501/download?verifier=M8cUFtksm77bFwThH2JVeGay0YDCzD8TF0bOsgue&wrap=1
https://pltw.instructure.com/courses/179755/files/30779501/download?verifier=M8cUFtksm77bFwThH2JVeGay0YDCzD8TF0bOsgue&wrap=1
https://pltw.instructure.com/courses/179755/files/30779490/download?verifier=aN3w4jwNobSvhy7EPkv2dNY62enogJ5PCvP05kfc&wrap=1
https://pltw.instructure.com/courses/179755/files/30779490/download?verifier=aN3w4jwNobSvhy7EPkv2dNY62enogJ5PCvP05kfc&wrap=1
https://pltw.instructure.com/courses/179755/files/30779490/download?verifier=aN3w4jwNobSvhy7EPkv2dNY62enogJ5PCvP05kfc&wrap=1
https://pltw.instructure.com/courses/179755/files/30779499/download?verifier=jq1GAhZTPOBIsPNKxPFpWeUQEOq0sa8haZjq4NjT&wrap=1
https://pltw.instructure.com/courses/179755/files/30779499/download?verifier=jq1GAhZTPOBIsPNKxPFpWeUQEOq0sa8haZjq4NjT&wrap=1
https://pltw.instructure.com/courses/179755/files/30779499/download?verifier=jq1GAhZTPOBIsPNKxPFpWeUQEOq0sa8haZjq4NjT&wrap=1
https://pltw.instructure.com/courses/179755/files/30779489/download?verifier=XubXZpfyBUqA5hoO1egqhBETnQ3lJZNx0IcjhaIs&wrap=1
https://pltw.instructure.com/courses/179755/files/30779489/download?verifier=XubXZpfyBUqA5hoO1egqhBETnQ3lJZNx0IcjhaIs&wrap=1
https://pltw.instructure.com/courses/179755/files/30779489/download?verifier=XubXZpfyBUqA5hoO1egqhBETnQ3lJZNx0IcjhaIs&wrap=1
https://pltw.instructure.com/courses/179755/files/30779502/download?verifier=48PdlLQk247tn5YICkjkQiYIAH9tk7FFAXLwy6Bo&wrap=1
https://pltw.instructure.com/courses/179755/files/30779502/download?verifier=48PdlLQk247tn5YICkjkQiYIAH9tk7FFAXLwy6Bo&wrap=1
https://pltw.instructure.com/courses/179755/files/30779502/download?verifier=48PdlLQk247tn5YICkjkQiYIAH9tk7FFAXLwy6Bo&wrap=1
https://pltw.instructure.com/courses/179755/file_contents/course%20files/Unit%202%20Student%20Materials%20and%20Statics/2.1.8.A.VEX%20TrussTesterAssemblyProcedure.docx?canvas_download=1&canvas_qs_wrap=1
https://pltw.instructure.com/courses/179755/file_contents/course%20files/Unit%202%20Student%20Materials%20and%20Statics/2.1.8.A.VEX%20TrussTesterAssemblyProcedure.docx?canvas_download=1&canvas_qs_wrap=1
https://pltw.instructure.com/courses/179755/file_contents/course%20files/Unit%202%20Student%20Materials%20and%20Statics/2.1.8.A.VEX%20TrussTesterAssemblyProcedure.docx?canvas_download=1&canvas_qs_wrap=1
https://pltw.instructure.com/courses/179755/files/30779487/download?verifier=cvpbLXRtTG2qnVkZxYiZbF4hYwRJwvCjSzgIKUmf&wrap=1
https://pltw.instructure.com/courses/179755/files/30779487/download?verifier=cvpbLXRtTG2qnVkZxYiZbF4hYwRJwvCjSzgIKUmf&wrap=1
https://pltw.instructure.com/courses/179755/files/30779487/download?verifier=cvpbLXRtTG2qnVkZxYiZbF4hYwRJwvCjSzgIKUmf&wrap=1
https://pltw.instructure.com/courses/179755/file_contents/course%20files/Unit%202%20Student%20Materials%20and%20Statics/2.1.8.P.VEX%20TrussTestingProcedure.docx?canvas_download=1&canvas_qs_wrap=1
https://pltw.instructure.com/courses/179755/file_contents/course%20files/Unit%202%20Student%20Materials%20and%20Statics/2.1.8.P.VEX%20TrussTestingProcedure.docx?canvas_download=1&canvas_qs_wrap=1
https://pltw.instructure.com/courses/179755/file_contents/course%20files/Unit%202%20Student%20Materials%20and%20Statics/2.1.8.P.VEX%20TrussTestingProcedure.docx?canvas_download=1&canvas_qs_wrap=1
https://pltw.instructure.com/courses/179755/files/30779488/download?verifier=o6SpfIxSNL5XdPC9YozX2z8fRLcAfdHl2B0BMEl1&wrap=1
https://pltw.instructure.com/courses/179755/files/30779488/download?verifier=o6SpfIxSNL5XdPC9YozX2z8fRLcAfdHl2B0BMEl1&wrap=1
https://pltw.instructure.com/courses/179755/files/30779488/download?verifier=o6SpfIxSNL5XdPC9YozX2z8fRLcAfdHl2B0BMEl1&wrap=1
https://docs.google.com/document/d/1wR7bQF-8AQoRrt0g4C3hKja0yjwDjC9_BiAmONWbTcI/edit
https://docs.google.com/document/d/1ODqaPP69YkcFiyG72fIT8XsUIe3K1VSG7nxuc4CpCec/edit?usp=sharing
https://docs.google.com/document/d/1ODqaPP69YkcFiyG72fIT8XsUIe3K1VSG7nxuc4CpCec/edit?usp=sharing



