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Office Hours

→ Office Hours

→ Day: Fridays, 12:00 PM - 1:00 PM

→ Location Options:

- In-person meetings: [2223B]

- Virtual meetings via Zoom

Please make sure to sign up at least 24 hours in advance to allow for proper scheduling via this link:

https://docs.google.com/forms/d/e/1FAIpQLSdOb4gAc6SoCdsMAZP4zKrn3ecPyGt6dwVahVcOD3EqXGG-oA/viewform?usp=dialog

If the slots are fully booked or if you have a time conflict, please email me directly to find an alternative time (arfazel@umich.edu)
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https://docs.google.com/forms/d/e/1FAIpQLSdOb4gAc6SoCdsMAZP4zKrn3ecPyGt6dwVahVcOD3EqXGG-oA/viewform?usp=dialog
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#Q1: Moment at support R1, M1 (- if tension on top)
#Q2: EI Theta on left side of R2
#Q3: EI Theta on right side of R2

𝑅1 𝑅2 𝑅3 𝑅4

𝒘𝟏 = 𝟓 𝑲𝑳𝑭 𝒘𝟐 = 𝟒 𝑲𝑳𝑭
𝑷 = 𝟒𝟒𝑲

17 ′ 30 ′ 10 ′
10 ′

𝑅1 𝑅2 𝑅2 𝑅3

𝑨 𝑩 𝑪 𝑫

𝑨 𝑩 𝑪𝑩

𝑬𝑰𝜽𝟏 𝑬𝑰𝜽𝟐

𝑀1 𝑀2𝑀2 𝑀3

𝑷 = 𝟒𝟒𝑲𝒘𝟏 = 𝟓 𝑲𝑳𝑭

𝑴𝟏 = 𝟎 (𝑠𝑖𝑚𝑝𝑙𝑒 𝑠𝑢𝑝𝑝𝑜𝑟𝑡)

𝑬𝑰𝜽𝟏 =
𝑾𝑳𝟏

𝟐

𝟐𝟒
=

5(17)172

24
= 𝟏𝟎𝟐𝟑. 𝟓𝟒

𝑬𝑰𝜽𝟐 =
𝟓𝑷𝑳𝟐

𝟐

𝟖𝟏
=

5(44)302

81
= 𝟐𝟒𝟒𝟒. 𝟒𝟒

𝑴𝟒 = 𝟎 (𝑠𝑖𝑚𝑝𝑙𝑒 𝑠𝑢𝑝𝑝𝑜𝑟𝑡)

𝒐
𝒏

𝑹
𝟐

(𝐿𝑒𝑓𝑡)

(𝑟𝑖𝑔ℎ𝑡)
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#Q1: Moment at support R1, M1 
#Q2: EI Theta on left side of R2
#Q3: EI Theta on right side of R2
#Q4: Moment at support R4, M4

𝑅1 𝑅2 𝑅2 𝑅3

𝑨 𝑩 𝑪𝑩

𝑬𝑰𝜽𝟏 𝑬𝑰𝜽𝟐

𝑀1 𝑀2𝑀2 𝑀3

𝑷 = 𝟒𝟒𝑲𝒘𝟏 = 𝟓 𝑲𝑳𝑭

𝑴𝟏 = 𝟎 (𝑠𝑖𝑚𝑝𝑙𝑒 𝑠𝑢𝑝𝑝𝑜𝑟𝑡)

𝑬𝑰𝜽𝟏 =
𝑾𝑳𝟏

𝟐

𝟐𝟒
=

5(17)172

24
= 𝟏𝟎𝟐𝟑. 𝟓𝟒

𝑬𝑰𝜽𝟐 =
𝟓𝑷𝑳𝟐

𝟐

𝟖𝟏
=

5(44)302

81
= 𝟐𝟒𝟒𝟒. 𝟒𝟒

𝑴𝟒 = 𝟎 (𝑠𝑖𝑚𝑝𝑙𝑒 𝑠𝑢𝑝𝑝𝑜𝑟𝑡)

𝒐
𝒏

𝑹
𝟐

(𝐿𝑒𝑓𝑡)

(𝑟𝑖𝑔ℎ𝑡)



𝑅3 𝑅4

𝑩 𝑪

𝑬𝑰𝜽𝟏

𝑀3 𝑀4
𝒘𝟐 = 𝟒 𝑲𝑳𝑭

Problem Set 07
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#Q5: EI Theta on left side of R3
#Q6: EI Theta on right side of R3

𝑅1 𝑅2 𝑅3 𝑅4

𝒘𝟏 = 𝟓 𝑲𝑳𝑭 𝒘𝟐 = 𝟒 𝑲𝑳𝑭
𝑷 = 𝟒𝟒𝑲

17 ′ 30 ′ 10 ′
10 ′

𝑨 𝑩 𝑪 𝑫

𝑅2 𝑅3

𝑩𝑨

𝑬𝑰𝜽𝟐

𝑀2 𝑀3𝑷 = 𝟒𝟒𝑲

𝑬𝑰𝜽𝟐 =
𝑾𝑳𝟑

𝟐

𝟐𝟒
=

4(10)102

24
= 𝟏𝟔𝟔. 𝟔𝟔

𝑬𝑰𝜽𝟏 =
𝟒𝑷𝑳𝟐

𝟐

𝟖𝟏
=

5(44)302

81
= 𝟏𝟗𝟓𝟓. 𝟓𝟓

𝒐
𝒏

𝑹
𝟑

(𝐿𝑒𝑓𝑡)

(𝑟𝑖𝑔ℎ𝑡)



Problem Set 07

12

#Q7: Moment at support R2, M2 (- if tension on top)
#Q8: Moment at support R3, M3 (- if tension on top)

𝑅1 𝑅2 𝑅3 𝑅4

𝒘𝟏 = 𝟓 𝑲𝑳𝑭 𝒘𝟐 = 𝟒 𝑲𝑳𝑭
𝑷 = 𝟒𝟒𝑲

17 ′ 30 ′ 10 ′
10 ′

𝑅1 𝑅2 𝑅2 𝑅3

𝑨 𝑩 𝑪 𝑫

𝑨 𝑩 𝑪𝑩

𝑬𝑰𝜽𝟐 = 𝟐𝟒𝟒𝟒. 𝟒𝟒

𝑀1 𝑀2𝑀2 𝑀3𝑷 = 𝟒𝟒𝑲
𝒘𝟏 = 𝟓 𝑲𝑳𝑭

𝑬𝑰𝜽𝟏 = 𝟏𝟎𝟐𝟑. 𝟓𝟒

𝑴𝑨𝑳𝟏 + 𝟐𝑴𝑩 𝑳𝟏 + 𝑳𝟐 + 𝑴𝑪𝑳𝟐 = 𝟔 (𝑬𝑰𝜽𝟏 + 𝑬𝑰𝜽𝟐)

0(17) + 2𝑀2 17 + 30 + 𝑀330 = 6 (1023.54 + 2444.44)

𝟗𝟒𝑴𝟐 + 𝟑𝟎𝑴𝟑 = 𝟐𝟎𝟖𝟎𝟕. 𝟖𝟖 𝑬𝒒. 𝟏
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#Q7: Moment at support R2, M2 (- if tension on top)
#Q8: Moment at support R3, M3 (- if tension on top)

𝑴𝑨𝑳𝟏 + 𝟐𝑴𝑩 𝑳𝟏 + 𝑳𝟐 + 𝑴𝑪𝑳𝟐 = 𝟔 (𝑬𝑰𝜽𝟏 + 𝑬𝑰𝜽𝟐)

𝑀2(30) + 2𝑀3 30 + 10 + 0(10) = 6 (1955.55 + 166.66)

𝟑𝟎𝑴𝟐 + 𝟖𝟎𝑴𝟑 = 𝟏𝟐𝟕𝟑𝟑. 𝟐𝟔 𝑬𝒒. 𝟐

𝑅3 𝑅4

𝑩 𝑪

𝑬𝑰𝜽𝟏 = 𝟏𝟗𝟓𝟓. 𝟓𝟓

𝑀3 𝑀4
𝒘𝟐 = 𝟒 𝑲𝑳𝑭

𝑅1 𝑅2 𝑅3 𝑅4

𝒘𝟏 = 𝟓 𝑲𝑳𝑭 𝒘𝟐 = 𝟒 𝑲𝑳𝑭
𝑷 = 𝟒𝟒𝑲

17 ′ 30 ′ 10 ′
10 ′

𝑨 𝑩 𝑪 𝑫

𝑅2 𝑅3

𝑩𝑨

𝑬𝑰𝜽𝟐 = 𝟏𝟔𝟔. 𝟔𝟔

𝑀2 𝑀3𝑷 = 𝟒𝟒𝑲
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#Q7: Moment at support R2, M2 (- if tension on top)
#Q8: Moment at support R3, M3 (- if tension on top)

𝑬𝒒. 𝟐

𝑅3 𝑅4

𝑩 𝑪

𝑬𝑰𝜽𝟏 = 𝟏𝟗𝟓𝟓. 𝟓𝟓

𝑀3 𝑀4
𝒘𝟐 = 𝟒 𝑲𝑳𝑭

𝑅2 𝑅3

𝑩𝑨

𝑬𝑰𝜽𝟐 = 𝟏𝟔𝟔. 𝟔𝟔

𝑀2 𝑀3𝑷 = 𝟒𝟒𝑲

𝑅1 𝑅2 𝑅2 𝑅3

𝑨 𝑩 𝑪𝑩

𝑬𝑰𝜽𝟐 = 𝟐𝟒𝟒𝟒. 𝟒𝟒

𝑀1 𝑀2𝑀2 𝑀3𝑷 = 𝟒𝟒𝑲
𝒘𝟏 = 𝟓 𝑲𝑳𝑭

𝑬𝑰𝜽𝟏 = 𝟏𝟎𝟐𝟑. 𝟓𝟒
𝑬𝒒. 𝟏

→ 𝑴𝟑 = −𝟖𝟔. 𝟓𝟎 𝐊 − 𝐅𝐓

→ 𝑴𝟐 = −𝟏𝟗𝟑. 𝟕𝟒 𝑲 − 𝑭𝑻

𝟑𝟎𝑴𝟐 + 𝟖𝟎𝑴𝟑 = 𝟏𝟐𝟕𝟑𝟑. 𝟐𝟔

𝟗𝟒𝑴𝟐 + 𝟑𝟎𝑴𝟑 = 𝟐𝟎𝟖𝟎𝟕. 𝟖𝟖
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𝑅1

𝑀2 = 193.74
𝒘𝟏 = 𝟓 𝑲𝑳𝑭

𝑉

𝑅2

#Q9: Support reaction, R1 (- if downward)

𝑅1 𝑅2 𝑅3 𝑅4

𝒘𝟏 = 𝟓 𝑲𝑳𝑭 𝒘𝟐 = 𝟒 𝑲𝑳𝑭
𝑷 = 𝟒𝟒𝑲

17 ′ 30 ′ 10 ′
10 ′

෍ 𝑴𝑹𝟐
= 𝟎 → 𝑅1(17) − 5(17)(

17

2
) + 193.74 = 0

→ 𝑹𝟏 = 𝟑𝟏. 𝟏 𝐊

෍ 𝑭𝑽 = 𝟎 → 𝑅1 + 𝑽 = 𝟓 𝟏𝟕

→ 𝑽 = 𝟓𝟑. 𝟗 𝐊
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𝑀2 = 193.74

𝑉2

#Q10: Support reaction, R2 (- if downward)

𝑅1 𝑅2 𝑅3 𝑅4

𝒘𝟏 = 𝟓 𝑲𝑳𝑭 𝒘𝟐 = 𝟒 𝑲𝑳𝑭
𝑷 = 𝟒𝟒𝑲

17 ′ 30 ′ 10 ′
10 ′

෍ 𝑴𝑹𝟑
= 𝟎 → 𝑽𝟏 𝟑𝟎 + 𝑹𝟐 𝟑𝟎 − 𝑴𝟐 − 𝟒𝟒 𝟐𝟎 + 𝑴𝟑

→ 𝑹𝟐 = 𝟖𝟔. 𝟖𝟏 𝐊

෍ 𝑭𝑽 = 𝟎 → 𝑹𝟐 − 𝑽𝟏 − 𝑷 + 𝑽𝟐 = 𝟓 𝟏𝟕

→ 𝑽𝟐 = 𝟏𝟏. 𝟎𝟗 𝐊

𝑅2

𝑅3

𝑀3 = 86.50
𝑷 = 𝟒𝟒𝑲

𝑉1 = 53.9

→ −53.9 30 + 𝑅2 30 − 193.74 − 44 20 + 86.50 = 0

86.81 − 53.9 − 44 + 𝑉2 = 0
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#Q11: Support reaction, R3 (- if downward)
#Q12: Support reaction, R4 (- if downward)

𝑅1 𝑅2 𝑅3 𝑅4

𝒘𝟏 = 𝟓 𝑲𝑳𝑭 𝒘𝟐 = 𝟒 𝑲𝑳𝑭
𝑷 = 𝟒𝟒𝑲

17 ′ 30 ′ 10 ′
10 ′

෍ 𝑴𝑹𝟑
= 𝟎 → −𝑴𝟑 + 𝟒 𝟏𝟎

𝟏𝟎

𝟐
− 𝑹𝟒 𝟏𝟎 = 𝟎

→ 𝑹𝟒 = 𝟏𝟏. 𝟑𝟓𝐊

෍ 𝑭𝑽 = 𝟎 → 𝑹𝟑 − 𝑽𝟐 + 𝑹𝟒 + 𝟒(𝟏𝟎) = 𝟎

→ 𝑹𝟑 = 𝟑𝟗. 𝟕𝟒 𝐊

−86.50 + 4 10 5 − 10𝑅4 = 0

𝑅3 − 11.09 − 40 + 11.35 = 0

𝒘𝟐 = 𝟒 𝑲𝑳𝑭

𝑉2 = 11.09

𝑅3
𝑅4

𝑀3 = 86.50
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→ Group work instructions

Please form groups of 2 to 4 students.

Please do not forget to write all group members' names on both sheets.

Return the completed sheets to me at the end of the session.

Please ensure that you attend the recitation sessions. 

If you are unable to attend a session, send me an email so that we can discuss how to proceed. Email: arfazel@umich.edu
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