








PROBLEM:	Two	points	A	and	B	on	the	same	rigid	body	undergoing	planar	
motion.		

Summary:	Rigid	Body	Kinematics	4	

   

!vB = !vA +
!
ω × !rB/ A

!aB = !aA +
!
α × !rB/ A −ω 2!rB/ A

SPECIAL	TOPIC:	“Instant	center	of	
rotation”	
The	“center	of	rotation”	(instant	center)	for	a	body	
is	located	at	the	intersection	of	the	perpendiculars	
to	the	velocities	of	two	points	on	the	body.	
•  The	velocity	of	a	point	G	on	a	link	is	

perpendicular	to	the	line	connecting	G	and	and	
the	instant	center	C.	

•  The	speed	of	G	is	equal	to	the	angular	speed	of	
the	link	times	the	distance	from	C	to	G.	

•  Where	is	the	IC	when	the	perpendiculars	are	
parallel	to	each	other?	

   
!rB/ A

 B

 A
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 C = ICBD

Chapter 2: Planar Rigid Body Kinematics Homework

Homework 2.B.10

Given: The mechanism shown below is made up on links AB, BD and DE. Link AB is known
to be rotating counterclockwise with an angular speed of !AB. At the instant shown, link BD is
horizontal.

Find: For this problem:

(a) Locate the instant center for link BD.

(b) Using the instant center approach, determine the angular speeds of links BD and DE (in terms
of !AB). Also, determine the sense of rotation (clockwise or counterclockwise) for links BD
and DE.
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Example 2.A.5

Given: A wheel rolls without slipping on a rough horizontal surface. At one instant, when ~ = 90!,
the center of the wheel O is moving to the right with a speed of vO = 5 ft/s with this speed decreasing
at a rate of 3 ft/s2.

Find: Determine the acceleration of point P on the circumference of the wheel at this instant, if
r = 2 ft. Make a sketch of this acceleration vector at P.
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Example II.5 
A wheel rolls without slipping on a rough horizontal surface. At one instant when when 
! = 90° , the center of the wheel O is moving to the right with a speed of vO = 5 ft / sec  
with this speed decreasing at a rate of  3 ft / sec2 .  

a) Deternine the acceleration of point P on the circumference of the wheel at this 
instant. Use r = 2 ft.  

b) Make a sketch of this acceleration vector at P. 
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