
Announcements

• Midterm 2 – Thursday, April 2, 8:00 – 9:30 PM, WTHR 200

• Covers lectures 11 to 26 – from Moving Reference Frames (2D and 3D) to 

particle kinetics (all methods)

• Review sessions:

1. Pi-Tau-Sigma: Tuesday, March 31, 6:30 – 7:30 PM, WTHR 104

2. Prof. Krousgrill: Wednesday, April 1, 7:00 PM, on Zoom (link on 

website)

• No class on Friday, April 3 (after exam)



ME 274: Basic Mechanics II

Week 11 – Monday, March 30

Newton-Euler Equations

Instructor: Manuel Salmerón



Newton-Euler Equations

∑ Ԧ𝐹 = 𝑚 Ԧ𝑎𝐺

∑𝑀𝐴 = 𝐼𝐴 Ԧ𝛼 + 𝑚Ԧ𝑟𝐺/𝐴 × Ԧ𝑎𝐴

Not using the center of mass? 

Use the parallel axis theorem:

𝐼𝐴 = 𝐼𝐺 +𝑚𝑑𝐴𝐺
2

Given radius of gyration?

Convert to mass moment of inertia:

𝐼𝐴 = 𝑚𝑘𝐴
2



Activity
This activity has several stages. Read them carefully. You will upload all your work to 

Gradescope. Do your work on a piece a paper or your tablet.

1. You will see a series of examples from the lecture book in the screen.

2. You will have 2 minutes to draw the FBD of each example. Then, the correct FBD will 

be shown in the screen.

3. You will have 2 minutes to write down the Newton/Euler equations that you consider 

helpful for solving what the problem asks.

4. After all the examples are shown, you must choose one example and finish it 

(kinematics, solve).

5. Finally, explain how you solved your problem to a peer and hear your peer’s 

explanation on how they solved their problem. After hearing the explanation, solve the 

problem.

6. Upload your work to Gradescope. Make sure to include: all FBDs, all Newton/Euler 

eqs., your problem, and the problem explained by your peer.
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1. FBD 2. Kinetics

∑𝐹𝑥 = 𝑓 + 𝐹 cos 𝜃 = 𝑚𝑎𝐺𝑥

∑𝐹𝑦 = 𝑁 + 𝐹 sin 𝜃 − 𝑚𝑔 = 0

∑𝑀𝐺 = 𝑓𝑅 + 𝐹𝑟 = 𝐼𝐺𝛼 = 𝑚𝑘𝐺
2𝛼

Friendly reminder:

𝐼𝐴 = 𝑚𝑘𝐴
2
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1. FBD 2. Kinetics

∑𝐹𝑥 = −𝑁𝐵 = 𝑚𝑎𝐺𝑥

∑𝐹𝑦 = 𝑁𝐴 −𝑚𝑔 = 𝑚𝑎𝐺𝑦

∑𝑀𝐺 = 𝑁𝐵
𝐿

2
sin 𝜃 − 𝑁𝐴

𝐿

2
cos 𝜃 = 𝐼𝐺𝛼 =

1

12
𝑚𝐿2𝛼

Friendly reminder: for a bar,

𝐼𝐺 =
1

12
𝑚𝐿2

𝜃
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1. FBD 2. Kinetics

∑𝐹𝑥 = 𝑓 −𝑚𝑔 sin 𝜃 = 𝑚𝑎𝐺𝑥

∑𝐹𝑦 = 𝑁 −𝑚𝑔 cos 𝜃 = 0

∑𝑀𝐺 = 𝑓𝑅 = 𝐼𝐺𝛼
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𝑁

1. FBD 2. Kinetics

∑𝐹𝑥 = 𝑓 = 𝑚𝑎𝐺𝑥

∑𝐹𝑦 = 𝑁 −𝑚𝑔 = 0

∑𝑀𝐺 = 𝑓𝑅 = 𝐼𝐺𝛼 =
1

2
𝑚𝑅2𝛼
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For the disk:

Friendly reminder: for a disk,

𝐼𝐺 =
1

2
𝑚𝑅2

∑𝐹𝑥 = −𝑓 + 𝐹 = 𝑀𝑎𝑥

∑𝐹𝑦 = −𝑁 + 𝑁2 −𝑀𝑔 = 0

For the block:





𝑀𝑔

1. FBD 2. Kinetics

∑𝐹𝑥 = 𝐹 + 𝑂𝑥 = 𝑀𝑎𝐺𝑥

∑𝐹𝑦 = 𝑂𝑦 −𝑀𝑔 = 𝑀𝑎𝐺𝑦

∑𝑀𝑂 = 𝐹ℎ = 𝐼𝐺 +𝑀
𝐿

2

2

𝛼 =
1

3
𝑀𝐿2𝛼

𝐹

𝑂𝑥

𝑂𝑦

𝑂

Friendly reminder: for a bar,

𝐼𝐺 =
1

12
𝑚𝐿2



Activity
3. After all the examples are shown, you must choose one example and 

finish it (kinematics, solve). Look for the problem in your lecture book:

 Examples: 5.A.12,  5.A.13,  5.A.15,  5.A.16,  5.A.17

3. Finally, explain how you solved your problem to a peer and hear your 

peer’s explanation on how they solved their problem. After hearing the 

explanation, solve the problem.

4. Upload your work to Gradescope. Make sure to include: all FBDs, all 

Newton/Euler eqs., your problem, and the problem explained by your 

peer.
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