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¡  All	labs	and	discussion	sections	will	meet	this	
week,	and	homework	is	due	Thursday	as	usual	

¡  I	will	be	gone	Wednesday	
§  Prof.	Baalrud	will	substitute	
§  Office	hours	extended	this	Tuesday	to	1:30-4:00	
§  Office	hours	canceled	Wednesday	&	Thursday	
§  Available	by	e-mail	
§  Back	Friday	



¡ Midterm	#1	Equation	Sheet	Posted	(on	notes	
page)	

¡  Sample	problems	will	be	posted	the	week	
before	the	midterm	







  Vectors-6 

on the choice of the origin, the change in position 'r = r2 – r1  is independent of choice of origin.  
Also, notice that change in something = final something – initial something.    
 

In 2D or 3D, we define the velocity vector as 
t 0

rv lim
t% l

%=
%

K
K .   

As 't gets smaller and smaller, r2 is getting closer and closer to 
r1, and 'r is becoming tangent to the path of the object.  Note that 
the velocity v is in the same direction as the infinitesimal 'r , 
since the vector v is a positive number (1/'t) times the vector 'r.  
Therefore, the velocity vector, like the infinitesimal 'r, is always 
tangent to the trajectory of the object. 
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he vector equation

 

T  
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K
K    has x- and y-components.   The component equations are  

x yt 0 t 0

x yv lim , v lim
t% l % l

% %= =
% t%

.    Any vector equation, like C  ,  is short-hand 

notation for 2 or 3 component equations: A B C= + A B C= + zC

he change in velocity between two times t1 and t2 is 'v = v2 – v1  (remember that change is 

A B= +
K KK

x x x , y y y , z zA B= +  
 
 
T

always final minus initial).  We define the acceleration vector as 
t 0

va lim %=
KK .  As we 

direction of 'v.  The direction of the acceleration is NOT the direction of the velocity, it is t
“direction towards which the velocity is tending”, that is, the direction of 'v.   
 

t% l %
mentioned in the chapter on 1D motion, the direction of the acceleration is the same as the 

he 

e will get more experience thinking about the velocity and acceleration vectors in the next few W
chapters. 
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2π	radians	=	360°	



¡  Average	speed	|v|	=	distance/time	

§  Average	speed	for	an	arc	|v|	=	S/Δt	

§  Average	speed	for	the	whole	circle	|v|	=	2πr/T				
▪  (T	=	period	of	revolution)	

¡  Note	that	the	average	velocity	over	a	full	circle	
is	zero	(since	displacement	=	0)	
§  Later	in	the	course	we	will	learn	about	“angular	
velocity”	





Small	angle	approximation:	θ	~	sinθ	~	tanθ	for	small	θ	



Note	that	to	stay	in	circular	motion,	
there	must	be	a	constantly	applied	force!	
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