
ME 274: Basic Mechanics II                 Name (print)  
Exam 2 - Spring 2025  
 
The Purdue Honor Code: As a Boilermaker pursuing academic excellence, I pledge 
to be honest and true in all that I do. Accountable together. We are Purdue. 
 
Please Circle Your Section 
 

Sotelo Gibert Wagner Krousgrill 
8:30 -9:20 am 10:30 am -11:20 am 11:30-12:20 pm 1:30-2:20 pm 

 Ramachandran Krousgrill  
 2:30-3:20 pm 3:30-4:20 pm  

 
Please read the questions on this exam carefully and answer only the questions we ask.  
Don’t waste your time doing extra work, and don’t skip any of the smaller questions 
within a problem.  The graders cannot grade what they cannot see, and they cannot 
give partial credit for something in your head. 
 

 

 
 
𝑣⃗! = 𝑥̇𝚤̂ + 𝑦̇𝚥	̂

= 𝑣𝑒̂"	
= 𝑟̇𝑒̂# + 𝑟𝜃̇𝑒̂$ 	
= 𝑣⃗% + 𝜔00⃗ × 𝑟! %⁄ 	
= 𝑣⃗% + 2𝑣!∕%3#() + 𝜔00⃗ × 𝑟!∕% 

 

 
𝑎⃗! = 𝑥̈𝚤̂ + 𝑦̈𝚥̂	

= 𝑣̇𝑒̂" + (𝑣* ∕ 𝜌)𝑒̂+	
= 2𝑟̈ − 𝑟𝜃̇*3𝑒̂# + (𝑟𝜃̈ + 2𝑟̇𝜃̇)𝑒̂$ 	
= 𝑎⃗% + 𝛼⃗ × 𝑟! %⁄ − 𝜔*𝑟!∕%	
= 𝑎⃗% + 2𝑎⃗!∕%3#() + 𝛼⃗ × 𝑟!∕% + 2𝜔00⃗ × 2𝑣⃗!∕%3#() + 𝜔00⃗ × (𝜔00⃗ × 𝑟! %⁄ ) 

 
 
∑𝐹⃗ = 𝑚𝑎⃗ 
 
 

 
𝑇, + 𝑉, + 𝑈,→*

(+/) = 𝑇* + 𝑉*	

𝑇 =
1
2𝑚𝑣

*	
𝑉1# = 𝑚𝑔ℎ	

𝑉23 =
1
2𝑘Δ

*	

𝑈,→*
(+/) = H 2𝐹⃗ ⋅ 𝑒̂"3𝑑𝑠

*

,
 

 
 

𝑚𝑣⃗* = 𝑚𝑣⃗, +H 𝐹⃗𝑑𝑡
*

,
	

𝑒 = − M
𝑣!+* − 𝑣%+*
𝑣!+, − 𝑣%+,

N 

 

 

2𝐻00⃗ 43* = 2𝐻00⃗ 43, +H 𝑀00⃗ 4𝑑𝑡
*

,
	

𝐻00⃗ 4 = 𝑚𝑟5∕4 × 𝑣⃗5 
 

 
 


