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¡  Labs	and	discussion	sections	both	start	this	
week!	

§  Be	sure	to	fill	out	your	pre-lab	questions	before	
going	to	lab	













¡  Assuming	a	coordinate	system	with	y-axis	
upward	

¡  a	=	-g	=	-9.8	m/s2	

¡  y	=	yo	+	vyot	+	½	a	t2	

¡  y	=	yo	+	vyot	-	½	g	t2	

  1D - 10 

 
t (s) x (m) v (m/s) a (m/s2) 
0 0 0 10 
1 5 10 10 
2 20 20 10 
3 45 30 10 
 
Notice that you can compute the acceleration a by taking any pair of (t, v) values and computing 
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.    You always get a = 10 m/s2. 

 
Example: Projectile Motion:  A projectile is fired straight up from the ground with an initial 
speed of |vo| = 10 m/s.  
iDescribe the velocity vs. time.  (Assume negligible air resistance.) 
 
Choose upward as the (+) direction and set the ground at y = 0. 
 

 +y 
yo = 0 ,     vo  =  +10 m/s 
 
a  =   – g   =   –9.8 m/s2

 
v  =  vo + a t    =   vo – g t 
 
 
 

 
Graph of v vs. t : 
 
 
 
 
 
 
 
 
iWhat is time to reach maximum height, ymax ? 

At the maximum height, v = 0  �    0  =   vo – g t ,   0
2

v 10 m/s
t 1

g 10 m/s
= = = .0s  

 
iWhat is ymax ? 
Method I:  N N

2 21 1
0 0 02 2

g0

y(t) y v t a t v t g t
�

 � �  �  

At t = 1 s,   2 21
max 0 2y y v t g t 10(1) (0.5)(10)(1) 10 5 5m  �  �  �   
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ymax

v fired slope = constant = – g 

hits ground

 v = 0 at apex +vo 

t 

– vo 
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¡  Two	stones	are	dropped	into	a	bottomless	

pit,	the	second	stone	is	dropped	2	seconds	

after	the	first	stone.		Assume	no	air	

resistance.	As	both	stones	fall,	the	difference	

in	their	velocities..	

¡  A:	increases 		

¡  B:	decreases 		

¡  C:	remains	constant		
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¡  As	both	stones	fall,	the	difference	in	their	
heights	(y-positions)..	

¡  A:	increases 		

¡  B:	decreases 		

¡  C:	remains	constant	
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2-7  A person initially at x = 3 on the x-axis stays there 
for a while and then strolls along the x-axis to x = 1, 
stays there for a bit and then runs to x = 2 and remains 
there. 

   
Which of the following graphs depicts this motion? 
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E:   None of these! 
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Displacement	



Displacement	



The	graph	shows	position	as	a	function	of	time	for	two	trains	running	on	
parallel	tracks.	Which	is	true:	
		
A:	 	At	time	tB	,	both	trains	have	the	same	velocity.	
B: 	Both	trains	speed	up	all	the	time.	
C:	 	Both	trains	have	the	same	velocity	at	some	time	before	tB	.	
D: 	Somewhere	on	the	graph,	both	trains	have	the	same	acceleration.	
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