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Let                         where s is distance in meters and t is time in seconds. 
 
   a) What is the slope of the line? 
 
   b) What does the slope represent? 
 
 
 
 
   c) Write the formula for the slope between two points P 3,s(3)( )  and Q 3+ h,s(3+ h)( )  on the curve                          and 
illustrate the rise Δy and run Δx on the graph. 
 
 
 
 
 
 
 
 
>#44601!?@A*5$!
Galileo discovered that falling objects can be modeled by the function               where s is distance in meters and t is time in 
seconds. 
 

t  1  2  3  4  5  6 
s  4.9      78.4    176.4 

 
This function graphically: 
 
 
 
 
 
 
 
 
 
 
 
 
   

`   
Note: As the object falls, it’s velocity is increasing, so the 9#$*!)B!5%#01* of distance per second is 0)$!!
5)0+$#0$. 

Find the average velocity between 3 seconds and 5 seconds, and then illustrate this on graph above. 
 
 
 
 
 
The above #C*9#1*!C*4)56$7 of _____________ is the +4)=*!)B!$%*!+*5#0$!!"#$ through the points  3,_____( )  and  5,_____( )  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Find the average velocities by taking Q  points (values) closer and closer (from the right) to P(3,44.1)  and illustrate this 
graphically. 
 
Time 
Interval 

h  Points  Calculation of Slope between the two 
points 

Average 
Velocity 

3≤t≤4  1  3,44.1( )  and  4,78.4( )   s(4) ! s(3)
4 ! 3

=
78! 44.1

1
  34.3 m/s 

3≤t≤3.5  .5  3, 44.1( )  and  3.5,60.025( )   s(3.5) ! s(3)
3.5 ! 3

=    

3≤t≤3.1  .1  3, 44.1( )  and  3.1, 47.025( )   s(3.1) − s(3)
3.1− 3

=    

3≤t≤3.01  .01  3,44.1( )  and  3.01, 44.39449( )   s(3.01) ! s(3)
3.01 ! 3

=    

3≤t≤3.001  .001  3, 44.1( )  &  3.001, 44.129405( )   s(3.001) − s(3)
3.001− 3

=    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Now, find the average velocities by taking Q  points (values) closer and closer (from the left) to P 3,44.1( )  and illustrate this 
concept graphically. 
 
Time 
Interval 

h 
 

Points  Calculation of Slope between the two 
points 

Average 
Velocity 

2≤t≤3  ‐1  3,44.1( )  and  2,19.6( )   s(2) − s(3)
2 − 3

= 19.6 − 44.1
−1

  24.5 m/s 

2.5≤t≤3  ‐.5  3,44.1( )  and  2.5, 30.625( )   s(2.5) ! s(3)
2.5 ! 3

=    

2.9≤t≤3  ‐.1  3, 44.1( )  and  2.9, 41.209( )   s(2.9) − s(3)
2.9 − 3

=    

2.99≤t≤3  ‐.01  3, 44.1( )  and  2.99, 43.80649( )   s(2.99) − s(3)
2.99 − 3

=    

2.999≤t≤3  ‐.001  3,44.1( )  &  2.999, 44.070605( )   s(2.999) − s(3)
2.999 − 3

=  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To continue either of the previous tables, you can use a graphing calculator. 

1. Step up a function Y1  that calculates slope for the “constant” point P 3,44.1( ) and the changing point

Q x, 4.9x2( )  by entering: Y1 =
4.9x2 ! 44.1

x ! 3
. 

2. Step up a table to calculate Y1  for various values of x, such as 3.0001. 
 
 
 
 
 

 
()$* : the average velocities (or the slopes of the secant lines PQ ) are approaching the 60+$#0$#0*)D+!C*4)56$7 at 

P 3,44.1( )  (or the slope of the tangent line!atP ). 
 
 
 
 
In general, if we let the point P be  3,44.1( )  and the point Q  be  3+ h,s(3+ h)( ) , then we have found that the limit of the 
slopes of the secant lines between P  and  Q  is the slope of the tangent line at P . Note, as Q  gets closer to P  from the left 
or right, the value of h goes to zero. 
 
Mathematically, the way this is said: 
 

  lim
h→0

s(3+ h) − s(3)
(3+ h) − 3

= lim
h→0

s(3+ h) − s(3)
h

=  Slope of the tangent line (or instantaneous velocity) at t = 3 

 
By the table calculations, we found that this limit is 29.4 m/s, in other words: 
 

  lim
h→0

s(3+ h) − s(3)
(3+ h) − 3

= lim
h→0

4.9(3+ h)2 − 4.9(3)2

h
= lim

h→0

4.9(3+ h)2 − 44.1
h

= 29.4 m/s 

 
 
 
 
 
 
 
 
 
'C*9#1*!C*4)56$7 over a time interval is the +4)=*!)B!$%*!+*5#0$!460* between two points. To find, calculate the slope between 
two points. 
 
E0+$#0$#0*)D+!C*4)56$7 at a specific time is the +4)=*!)B!$%*!$#01*0$!460* at a given point. To find, calculate the limit of the 
slope of the secant lines. For now, we will use tables. Later we will learn how to do this algebraically. 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The point P 3,1( )  lies on the curve  y = x − 2 . 
 

1. If Q is the point  x, x − 2( ) , use your calculator to find the slope of the secant line PQ  rounding to 6 decimal places 

for the following values of x. 
a. 2.5    b.    2.9          c.    2.99            d.     2.999 
e.     3.5    f.     3.1          g.    3.01       h.     3.001 

 
Interval  h  Points  Calculation of Slope 

between the two points 
Average 
Velocity 

2.5! x ! 3  ‐.5 
3,1( )     

2.5,0.707071( )  
     f (2.5) ! f (3)

2.5 ! 3
=   

2.9 ≤ x ≤ 3   ‐.1       

2.99≤ x ≤ 3  ‐.01       

2.999≤ x ≤ 3  ‐.001       

 

3 ! x ! 3.5   .5       

3 ! x ! 3.1   .1       

3 ≥ x ≥ 3.01   .01       

3≥ x ≥ 3.001  .001       

 
2. Using the results of part (a), guess the value of the slope of the tangent line to the curve at P(3,1) . 

 
 

3. Using the slope from part (b), B602!$%*!*FD#$6)0!)B!$%*!$#01*0$!460*!$)!$%*!5D9C*!#$!P(3,1) -!

!
!
!
!

4. The curve  y = x − 2  is graphed below. Sketch two of the secant lines and the tangent line at x = 3. 
 


