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3G:	Particle	Movement	Problems	

The Derivative as the “Rate of Change” 

Okay,	here	is	some	crazy	important	stuff!		
We	know	that	a	derivative	at	a	point	is...		

If	we	let	a	function,	𝑠(𝑡),	represent	an	object	position	with	respect	to	time,	then		

• the	“change	in	position”	is	called	Velocity.	
So,	the	objects	velocity	can	be	found	by	taking	the	
derivative	of	the	position	𝒔(𝒕)!		

• Wait	there’s	more,	the	“change	in	velocity”	is	called	
Acceleration.	
So,	the	derivative	of	the	object’s	velocity	𝒗(𝒕)	gives	us	
acceleration!		

Let’s try it 

a) What	is	the	diver’s	initial	velocity?	 	

	
	
b) What	is	the	maximum	height	of	diver?		
	
	
c) When	does	the	diver	hit	the	water?	  	

	
	

d) What	is	the	diver’s	velocity	at	impact?	 	
	
	

e) What	is	the	diver’s	acceleration	at	t	=	1⁄2	seconds?	1	sec?	

	

Position  𝑠(𝑡) 

Velocity  𝑣(𝑡) = 𝑠′(𝑡) 

Acceleration  𝑎(𝑡) = 𝑣!(𝑡) = 𝑠′′(𝑡) 

1. The	slope	of	the	tangent	line	at	that	point		
2. The	instantaneous	rate	of	change	at	that	point		



One-Dimensional Movement 
The most simple of movements is called “one-dimensional movement” or “movement along a line”.  Physicists 
like to consider this motion because it allows us to focus on the basic characteristics of an object in motion. 

 

 

• Displacement: change in position on time interval (𝑎, 𝑏) is 𝑑 = 𝑥(𝑏) − 𝑥(𝑎)  
• Velocity:  𝑣(𝑡) > 0	 → 𝑚𝑜𝑣𝑖𝑛𝑔	𝑟𝑖𝑔ℎ𝑡   ;   𝑣(𝑡) < 0	 → 		𝑚𝑜𝑣𝑖𝑛𝑔	𝑙𝑒𝑓𝑡 
• Acceleration:  𝑎(𝑡) > 0	 → 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑛𝑔	𝑟𝑖𝑔ℎ𝑡   ;   𝑎(𝑡) < 0	 → 		𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑛𝑔	𝑙𝑒𝑓𝑡 
• Speed: The absolute value of Velocity (direction doesn’t matter for speed) 

o Increasing speed: Velocity and Acceleration are in the same direction (i.e. same signs) 
o Decreasing speed: Velocity and Acceleration are in different direction (i.e. different signs) 

Consider This: 

A point is moving along the x axis for 10 seconds. It’s position can be found using the function  

𝑥(𝑡) =
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a) What is the displacement for the first 6 seconds? 
 
 
 

b) When (if ever) is the point stopped? 
 
 

c) When is the point moving left? 
 
 
When is it moving right? 
 
 

d) What is the point’s speed at 𝑡 = 3? 
 
 

e) Is the point speeding up or slowing down at 𝑡 = 3? 


