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ME 274 – Quiz10
Spring 2026 - 11:30 class

Question 10.2

NameSubmit hardcopy at end of class.

06Work/energy	-	B	
A	homogeneous	thin	bar	and	a	homogeneous	ring	(each	of	mass	m,	with	the	length	
of	the	bar	being	L	and	the	diameter	of	the	ring	being	L)	are	supported	by	a	pin	joint	
at	O.	Each	are	released	from	rest	when	their	centers	of	mass	G	are	on	the	same	
horizontal	level	as	O.	Consider	the	speed	of	the	center	of	mass	G	of	each	when	G	is	at	
its	bottom	most	position.		At	this	position:	
	

• The	speed	of	the	bar	is	greater	than	the	speed	of	the	ring.	
• The	speed	of	the	bar	is	less	than	the	speed	of	the	ring.	
• The	speed	of	the	bar	is	the	same	as	the	speed	of	the	ring.	
• More	information	is	needed	to	answer	this	question.	
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Question C5.10
A cable is wrapped around the inner radius of a stepped drum. A force F is applied to the center
of the drum. Let µs and µk be the coe�cients of static and kinetic friction, respectively, between
the drum and ground. Circle the answer below that most accurately describes the friction force
acting on the drum at the contact point C.

(a) f = µsmg (to the left)

(b) f = µkmg (to the left)

(c) f = 0

(d) f = µsmg (to the right)

(e) f = µkmg (to the right)
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Part (a) – 4 points  

An inhomogeneous disk of mass m has its center of mass at G. 

The disk rotates with a speed of ! about a shaft passing 

through O, where O is at a distance of d from G. In Position I, 

G is directly above O, whereas in Position II G is directly 

below O, as shown in the figures to the right. Let  
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Part (b) – 4 points  

A cable is wrapped around the inner radius of a stepped drum with the other end of the 

cable attached to fixed wall. A horizontal force F acts to the left at the center of the drum 

O. As O moves to the left, the cable does not slip on the drum and the outer radius of the 

drum slips on a rough horizontal surface at C where the surface has static and kinetic 

coefficients of µS and µK, respectively. Let fC represent the friction force acting on the 

drum at C. Circle the answer below that most accurately describes the friction force fC: 

a) 

! 

fC = µSmg (to the LEFT)  

b) 

! 

fC = µKmg (to the LEFT) 

c) 

! 

fC = 0  

d) 

! 

fC = µSmg (to the RIGHT)  

e) 

! 

fC = µKmg (to the RIGHT) 

   
HINT:  Consider the location of the instant center of the drum as it moves. 

F 
no slip 

slip 

taut cable 
O 

C 

! G 

O g 
d 

Position I 

! 

G 

O g 

d 

Position II 

C
h
a
p
te
r
5

Question C5.10
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O. As O moves to the left, the cable does not slip on the drum and the outer radius of the 
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Question 10.3

06Work/energy	-	B	
A	homogeneous	thin	bar	and	a	homogeneous	ring	(each	of	mass	m,	with	the	length	
of	the	bar	being	L	and	the	diameter	of	the	ring	being	L)	are	supported	by	a	pin	joint	
at	O.	Each	are	released	from	rest	when	their	centers	of	mass	G	are	on	the	same	
horizontal	level	as	O.	Consider	the	speed	of	the	center	of	mass	G	of	each	when	G	is	at	
its	bottom	most	position.		At	this	position:	
	

• The	speed	of	the	bar	is	greater	than	the	speed	of	the	ring.	
• The	speed	of	the	bar	is	less	than	the	speed	of	the	ring.	
• The	speed	of	the	bar	is	the	same	as	the	speed	of	the	ring.	
• More	information	is	needed	to	answer	this	question.	
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