
1  Math 5A Notes                               § 2.7    Rates of Change   
 
1.    a)    Label the graph below with the points  P a, f (a)( )  and Q x, f (x)( ) . 
        b)   Label the distances  x ! a  and  f (x) ! f (a) . 
 
 
 
 
 
 
 
 
 
 
 
          c)    Write a formula for the slope  between the points  P  and Q .  This is the slope of the secant line PQ … or the average  
    rate of change over the interval  a, x[ ] . 
 
 
 
          d)    As Q  gets closer to P , what happens to  x ? 
 
 
 
          e)    Write a limit of the slope of the secant line  PQ  as Q  gets closer to P . This limit is the slope of the tangent line at  P – 
    or the instantaneous rate of change at  a  
 
 
 
 
2.      a)    Label the graph below with the points  P a, f (a)( )  and Q a+ h, f (a+ h)( ) . 
         b)   Label the distances  h  and  f (a+ h) − f (a) . 
 
 
 
 
 
 
 
 
 
 
 
          c)   Write a formula for the slope  between the points  P  and Q .  This is the slope of the secant line  PQ … or the average  

    rate of change over the interval  a,a + h[ ] . 
 
 
 
          d)    As Q  gets closer to P , what happens to  h ? 
 
 
 
          e)    Write a limit of the slope of the secant line  PQ  as Q  gets closer to P . This limit is the slope of the tangent line at  P – 
    or the instantaneous rate of change at  a  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3.      a)    Label the graph below with the points  P x1, f (x1)( )  and Q x2 , f (x2 )( ) . 
         b)   Label the distances  x2 − x1  and  f (x2 ) ! f (x1 ) . 
 
 
 
 
 
 
 
 
 
 
 
          c)   Write a formula for the slope  between the points  P  and Q .  This is the slope of the secant line  PQ … or the average  
    rate of change over the interval  x1, x2[ ] . 
 
 
 
          d)    As Q  gets closer to P , what happens to  x2 ? 
 
 
 
          e)    Write a limit of the slope of the secant line  PQ  as Q  gets closer to P . This limit is the slope of the tangent line at P – 
    or the instantaneous rate of change at  x1  
 
 
 
 
 
Definition of the Slope of the Tangent Line at “a”  (Definition 1) 
The tangent line to the curve  y = f (x)  at the point  P a, f (a)( )  is the line through  P  with the slope 

m = lim
x→a

f (x) − f (a)
x − a  

provided that this limit exists. 
 
 
 
Alternative Equation for the Slope of the Tangent Line at “a” (Equation 2) 

m = lim
h! 0

f (a + h) " f (a)
h

 

 
 
4.    a)  Find the slope of the tangent line to the curve  y = x − x2  at the point  1, 0( )  by using Definition 1. 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b)  Find the slope of the tangent line to the curve  y = x − x2  at the point  1, 0( )  by using Equation 2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      c)  Find an equation of the tangent line to the curve  y = x − x2  at the point  1,0( ) . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Definition of the Derivative of a Function 
The derivative of a function  f  at a number, denoted by  f ' a( )  is  

f ' a( ) = lim
h→0

f (a+ h) − f (a)
h

      or      f ' a( ) = lim
x→a

f (x) − f (a)
x − a  

 

 
 
 
•      f ' a( )  is the instantaneous rate of change….the slope of the tangent line at  a….of  y = f x( )  with respect of  x , when  x = a . 
 
•     For a position (or distance) function  s t( ) , the derivative  s' a( ) is the instantaneous velocity at the time  t = a . 
 
•      s' a( )  is the speed at the time  t = a . 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5.     a)    Find  f ' a( )  using the definition of a derivative, if  f x( ) = 3x +1 . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       b)    Find  f ' 1( ) . 
 
 
 
 
 
 
 
 
       c)    Find the equation of the tangent line to  f x( ) = 3x +1  at 1 . 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6.     a)    Find  f ' a( )  using the definition of a derivative, if  f x( ) =
2x +1
x ! 1

. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       b)    Find  f ' 2( ) . 
 
 
 
 
 
 
 
 

       c)    Find the equation of the tangent line to  f x( ) = 2x +1
x −1

 at  2 . 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Position, Velocity and Derivatives 
7.     If a rock is thrown upward on the planet Mars with a velocity of 10 m/s, it’s height (in meters) after  t  seconds is given by  

H = 10t ! 1.86t2 . 
a) Find the velocity of the rock when  t = a  seconds.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b) Find the velocity of the rock after one second. 
 
 
 
 
 

 
 
 
 

c) When will the rock hit the surface of Mars?  
 
 
 
 
 
 
 
 

 
d) With what velocity will the rock hit the surface?  

 
 
 
 
 
 
 
 

 
e) With what speed will the rock hit the surface? 

 
 
 
 
 


