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3-4  Deriva�ve and Rates of 

Change

I can calculate the position, velocity, acceleration, and speed for 

motion along a line.

I can calculate the position, velocity, acceleration, and speed for 

vertical motion.

I can interpret the position, velocity, acceleration, and speed using 

appropriate units.



3-4 BC Calc.notebook

2

September 26, 2014

Sep 24-8:11 AM

Mo�on Along a Line

that line as a func�on of �me   p = f(t) where t is 

in seconds and p is in meters.
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???   Ques�ons for Discussion   ???
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Deriva�ves of a Posi�on Func�on

p(t) = posi�on of the object at �me t

p’(t)=         = the velocity of the object at �me t

p’’(t) = v’(t)=          =            = the accelera�on of 

     the object at �me t. 
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it’s posi�on is given by the

a.)  Find the posi�on of the object at �me 

t = 1 sec,  t = 2 sec t= 2.5 sec, and t = 5 sec.  

b.)  Graph x(t).

c.)  What does the +/- on the posi�on mean?
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d.)  Find the object’s velocity as a func�on of 

�me.

e.)  Find the object’s velocity at �me t = 1 sec,  

t = 2 sec, t= 2.5 sec, and t = 5 sec.

g.)  What does the +/- on the velocity mean?  



3-4 BC Calc.notebook

7

September 26, 2014

Sep 24-8:11 AM

h.)  Find the object’s accelera�on as a func�on of 

�me.

i.)  Find the object’s accelera�on at �me t = 1 sec,  

t = 2 sec, t= 2.5 sec, and t = 5 sec.

j.)  Graph a(t)

k.)  What does the +/- on the accelera�on mean?  
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�me t = 1 sec, t = 2 sec, t= 2.5 sec, and t = 5 sec.

moving at a constant velocity? 
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o.)  When is the velocity of the object 7 3/sec?

p.)  When is the accelera�on of the object 22 
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Object Moving Ver�cally under the 

Influence of Gravity

Object Launched Ver�cally

Gravity = 9.8 m/sec  or 

32 
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Ex2.  A model rocket is shot ver�cally from 10 3 

above the ground with an ini�al velocity of 120 



3-4 BC Calc.notebook

12

September 26, 2014

Sep 24-8:11 AM

Average vs Instantaneous Velocity



3-4 BC Calc.notebook

13

September 26, 2014

Sep 24-8:11 AM

Instantaneous Velocity
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