




The slope of the secant PQ is the 
average velocity for the 3-sec 
interval from t=2 sec to t=5 sec  
to in this case, it is about 100 ft 
sec or 68 mph 
 
The slope of the tangent at P is 
the speedometer reading at 
about 57ft/sec or 39 mph. The 
acceleration for the period shown 
is a nearly constant 28.5 ft/sec2 



• Besides telling how fast an object is moving, its velocity tells the 
direction of motion.  

• When the object is moving forward (s increasing), the velocity is 
positive; 

• when the body is moving backward (s decreasing), the velocity 
is negative 



Jerk is often used in engineering, especially when 
building roller coasters. 

Jerk is also important to consider in manufacturing 
processes. Rapid changes in acceleration of a cutting 
tool can lead to premature tool wear and result in 
uneven cuts 





















Many of the phenomena we want information about are 
approximately periodic  
• electromagnetic  fields,  
• heart rhythms,  
• tides,  
• weather.  
 
The derivatives of sines and cosines play a key role in 
describing periodic changes. This section shows how to 
differentiate the six basic trigonometric functions. 























Find dy/dx 











Parametric Equations 
 
Instead of describing a curve by expressing the y-
coordinate of a point P(x, y) on the curve as a function of 
x, it is sometimes more convenient to describe the curve 
by expressing both coordinates as functions of a third 
variable t. 

















Identify the particle’s path by finding a Cartesian equation 
for it. Graph the Cartesian equation. 



Identify the particle’s path by finding a Cartesian equation 
for it. Graph the Cartesian equation. 



Most of the functions we have dealt with 
so far have been described by an 
equation of the form  
y = f(x) that expresses y explicitly in 
terms of the variable x. We have learned 
rules for differentiating functions defined 
in this way. 



when we encounter equations like; 
 
 
 
 These equations define an implicit 
relation between the variables x and 
y. In some cases we may be able to 
solve such an equation for y as an 
explicit function 



When we cannot put an equation F(x,y) = 0 
  
in the form y = f(x) to differentiate it in the usual 
way,  
 
we may still be able to find dy/dx by implicit 
differentiation 



















• finding a rate you cannot measure easily 

• problems that ask for the rate at which some variable 

changes 

• write an equation that relates the variables involved 

• differentiate it to get an equation that relates the rate 

 













10 m3/s 

h = 3D/8 
h =3r/4 

D = 2r 






