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Implicit Differentiation and Related Rates
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Directions: Calculate the derivatives of the following functions implicitly.  Provide your answer in two forms:


Write the preliminary equation by calculating the derivative without solving for � EMBED Equation.3  ���


Solve for � EMBED Equation.3  ��� in part a and fully simplify





� EMBED Equation.3 ���			a)   						b)   � EMBED Equation.3  ���





� EMBED Equation.3 ���		a)   						b)   � EMBED Equation.3  ���





� EMBED Equation.3  ���			a)   						b)   � EMBED Equation.3  ���





� EMBED Equation.3 ���		a)   						b)   � EMBED Equation.3  ���





� EMBED Equation.3  ���       	a)   						b)   � EMBED Equation.3  ���





Directions: Apply the following formulas when solving related rates problems.


Triangle Area: � EMBED Equation.3  ���          Sphere Surface Area: � EMBED Equation.3  ���          Sphere Volume: � EMBED Equation.3  ���


Circle Area: � EMBED Equation.3  ���          Cube Surface Area: � EMBED Equation.3  ���          Cube Volume:  � EMBED Equation.3  ���


Circumference: � EMBED Equation.3  ���          Cone Volume:  � EMBED Equation.3  ���          Cylinder Volume:  � EMBED Equation.3  ���  





Mr. Wolf drops a stone into a pond creating a circular wave whose radius increases at the rate of 2 ft/sec.  At what rate is the area of the circle changing 5 seconds after the stone strikes the water?





a.   r = __________     � EMBED Equation.3  ���__________     � EMBED Equation.3  ���__________





b.   Equation: ____________________     Derivative: ____________________     c.   Solution: ________________





A 15-foot ladder is leaning against a wall.  If the top of the ladder slips down the wall at a rate of 1 ft/sec, how fast will the base be moving away from the wall when the top is 6 feet above the ground?





a.   � EMBED Equation.3  ��� _________   � EMBED Equation.3  ��� _________   � EMBED Equation.3  ��� _________    � EMBED Equation.3  ��� _________    � EMBED Equation.3  ���_________     � EMBED Equation.3  ���_________





b.   Equation: ____________________     Derivative: ____________________     c.   Solution: ________________








This Study Test is to be completed as preparation for the Unit Test and will be graded as a section of this test.


You are encouraged to use all available resources such as class notes, HW assignments, and the textbook.


Collaboration with classmates is not permitted and copying work is considered cheating and will result in a zero.








** Please show all work on separate paper and attach – no credit will be given for solutions that are missing work **





Air is being pumped into a spherical balloon at the rate of 7 cubic centimeters per second.  What is the rate of change of the radius at the instant the volume equals 36( cubic cm?





a.   r = __________     � EMBED Equation.3  ���__________     � EMBED Equation.3  ���__________





b.   Equation: ____________________     Derivative: ____________________     c.   Solution: ________________





A fisherman standing on a dock 30 feet above the water line is reeling in a fish at a rate of 2 ft/sec.  Assume the fish is gliding along the surface of the water.  How fast is the distance between the dock and the fish changing when this distance is 70 feet?





a.   � EMBED Equation.3  ��� _________   � EMBED Equation.3  ��� _________   � EMBED Equation.3  ��� _________    � EMBED Equation.3  ��� _________    � EMBED Equation.3  ���_________     � EMBED Equation.3  ���_________





b.   Equation: ____________________     Derivative: ____________________     c.   Solution: ________________





A point P is moving along the graph of � EMBED Equation.3  ���.  When P is at � EMBED Equation.3  ���, y is increasing at a rate of 2 units per second.  How fast is x changing?





a.   � EMBED Equation.3  ��� _________     � EMBED Equation.3  ��� _________     � EMBED Equation.3  ��� _________     � EMBED Equation.3  ���_________





b.   Equation: ____________________     Derivative: ____________________     c.   Solution: ________________





A car traveling at a rate of 30 feet per second is approaching an intersection.  When the car is 120 feet from the intersection, a truck traveling at a rate of 40 feet per second crosses the intersection perpendicular to the car’s path.  How fast are the vehicles separating 2 seconds after the truck crosses the intersection?





a.   � EMBED Equation.3  ��� _________   � EMBED Equation.3  ��� _________   � EMBED Equation.3  ��� _________    � EMBED Equation.3  ��� _________    � EMBED Equation.3  ���_________     � EMBED Equation.3  ���_________





b.   Equation: ____________________     Derivative: ____________________     c.   Solution: ________________
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