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I. Finding Related Rates

Ex. 1: Assume that x and y are both differentiable functions 
of t. Find         for                         when x= 3, y = 4, and            

.
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dt

dy
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x2 + y2 = 25
dx
dt

= 8



*Keep in mind that  dy/dt is the rate of change of y when  
x = 3 and y = 4.



You Try: Assume that x and y are both differentiable 
functions of t. Find        for                   when x = 1 and       
                    .

dy
dt = 5

y = 2(x2 − 3x)dx
dtdy

dt
= 5



Guidelines for Solving Related Rates Problems: 

1. Identify all given quantities and quantities to be 
determined. Make a sketch and label the quantities. 

2. Write an equation involving the variables whose rates of 
change either are given or to be determined. 

3. Using the Chain Rule, implicitly differentiate both sides 
of the equation with respect to time t. 

4.  After completing step 3, substitute into the resulting 
equation all known values for the variables and their rates 
of change. Then solve for the required rate of change.



A. An Inflating Balloon
Ex. 2: Air is being pumped into a spherical balloon at a rate 
of 6 cubic feet per minute. Find the rate of change of the 
radius when the radius is 1.5 feet.



B. Construction
Ex. 3: A construction worker pulls a five-meter plank up the 
side of a building under construction by means of a rope 
tied to one end of the plank. Assume the opposite end of the 
plank follows a path perpendicular to the wall of the building 
and the worker pulls the rope at a rate of 0.15 meters per 
second. How fast is the end of the plank sliding along the 
ground when it is 2.5 meters from the wall of the building?



C. Depth
Ex. 4: A trough is 12 feet long and 3 feet across the top. Its 
ends are isosceles triangles with altitudes of 3 feet.  

(a) If water is being pumped into the trough at 2 cubic feet 
per minute, how fast is the water level rising when h is 1 
foot deep? 
(b) If the water is rising at a rate of 3/8 inch per minute 
when h = 2, determine the rate at which the water is being 
pumped into the trough.



D. Angle of Elevation
Ex. 5: A fish is reeled in at a rate of 1 foot per second from a 
point 10 feet above the water. At what rate is the angle 
between the line and the water changing when there is a 
total of 25 feet of line out?


