IB Math HL1 : Kinematics
Day one

Name: ___________________  Period: ______

Motion in a straight Line.
· Distance:  (S(t):  The position of the object on the line is a function of time, t.

· Velocity:
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:  The rate of change of S(t) with respect to time.   

Average Velocity:  
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     Speed:  
[image: image3.wmf]()

vt


· Acceleration:  
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:  The rate of change of v(t) with respect to time.  

Example 1)  A particle moves in straight lien with position relative to 0 given by 
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a.  Find the velocity function and acceleration function, and draw sign diagrams for each.

b.  Find the initial conditions when t=0 and describe the motion at this instant.
c.  Find the position of the particle when changes in direction occur.  Hence draw a motion diagram for the particle.

f.  For what time interval is the particle’s speed increasing?  

Notes:  
The speed is increasing where the signs of velocity and acceleration are same.
The speed is decreasing where the signs of velocity and acceleration are opposite.

Example 2) Assume that the position at time t (in seconds)  of an object moving along a line is given by 
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  on  [0,  8]. 
a)  Find the initial position, velocity, and acceleration for the object and discuss the motion. 
b)  Find the time when the object changes in direction.  

c)  Compute the total distance traveled.

IB Math HL1 : Kinematics
Day two

Name: ___________________  Period: ______

Example 3)  
Falling Body Problem 
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where 
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v

is the initial velocity and 
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is the initial height.
Suppose a person standing at the top of the Tower of Pisa (176ft high) throws a ball directly upward with an initial speed of 96ft/s.

a. Find the ball’s height, its velocity, and acceleration at time t.
b. When does the ball hit the ground, and what is its impact velocity?
c. How far does the ball travel during its flight?
Instantaneous Rate of Change:  
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Suppose f(x) is differentiable at 
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.  The instantaneous rate of change of f(x) with resp0ect to x at 
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is the value of the derivative of f(x) at 
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Example 4)  Water is draining from a swimming pool.  The remaining volume of water after t minutes is 
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a)  Find the average water leavings the pool in the first 5 minutes.

b) Find the instantaneous  rate at which the water is leaving at t=5 minutes.

Graphing Calculator allowed. Show work. Give exact answers or round to 3 significant figures.

1.  On the Northwest coast, the depth of water at time t hours after midnight is given by  
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a.  What is the depth of water at 8:00 am?  

b.  What is the rate of change in the depth of water at 8:00 am?
c.  What time period of a day is the tide falling?  Support your answer with sign diagram.  

2.  A particle moving on the x-axis has position after an elapsed time of t seconds:  
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a. Find the velocity of the particle at time t.
b.  Find the acceleration at time t.
c.  Find the position of the particle at the times when it reverses direction.  

d.  What is the total distance traveled by the particle during the first 8 seconds?
e.  At what times is the particle’s speed increasing and decreasing.
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