
2014 Math 115 Section 6
Professor Karen Smith

Classwork 11: Related Rates
1. A conical coffee filter of radius 6 cm and depth 10 cm is filled with water, which is dripping out a rate of
1.5 cm3/sec. How fast is the water level dropping when its depth is 5 cm?

Step 1: Draw a picture, well-labelled!

Step 2: Identify all relevant quantities, noting which are changing with time, and which are constants.
NAME THEM (with letters) and put them in your picture. Use t for time.

Step 3: Identify the quantity you are asked to find (in math symbols). Identify numerical information you
are given (write it in math symbols). Use care with signs! Decreasing quantities have negative derivative!

Step 4: Write a formula involving quantities in 2 and 3. If possible, use geometry or other clues from the
set-up to eliminate extra variables.

Step 5: Differentiate both sides of your formula with respect to t. Use implicit differentiation.

Step 6: Plug in given numerical quantities to solve for desired quantity. If you have extra variables, you
may need to go back and find relationships from the geometry or given data to eliminate them.

Step 7: Be sure to go back and make sure you are answering the correct question, and have included units.
Does it make sense?
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2. A 15 foot ladder is resting against the wall. The bottom is initially 10 feet away from the wall and is being
pushed towards the wall at a constant rate of 1 foot every four seconds. How fast is the top of the ladder
moving up the wall 12 seconds after we start pushing?

Step 1: Draw a picture, well-labelled!

Step 2: Identify all relevant quantities, noting which are changing with time, and which are constants.
NAME THEM (with letters) and put them in your picture. Use t for time.

Step 3: Identify the quantity you are asked to find (in math symbols). Identify numerical information you
are given (write it in math symbols). Use care with signs! Decreasing quantities have negative derivative!

Step 4: Write a formula involving quantities in 2 and 3. If possible, use geometry or other clues from the
set-up to eliminate extra variables.

Step 5: Differentiate both sides of your formula with respect to t. Use implicit differentiation.

Step 6: Plug in given numerical quantities to solve for desired quantity. If you have extra variables, you
may need to go back and find relationships from the geometry or given data to eliminate them.

Step 7: Be sure to go back and make sure you are answering the correct question, and have included units.
Does it make sense?



3. Joe and Sue are 50 feet apart, with Sue due east of Joe. Joe starts walking north, and Sue tracks him
with her eyes, so that the angle her glance moves is changing at a constant rate of 0.01 rad/min. At what rate
is distance between them changing when the angle is .5 radians?

4. A trough of water is 8 meters long and its ends are in the shape of isosceles triangles whose width is
5 meters and height is 2 meters. If water is being pumped in at a constant rate of 6m3/sec. At what rate is
the height of the water changing when the water has a height of 120 cm?

5. Suppose that we have two resistors connected in parallel with resistances R1 and R2 measured in ohms.
The total resistance, R, is then given by,
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Suppose that R1 is increasing at a rate of 0.4 ohms per minute and R2 is decreasing at a rate of 0.7 ohms per
min. At what rate is R changing when R1 = 80 ohms and R2 = 105 ohms?



Answers:
1.
2. 7

4
√
176

= 0.1319 ft/sec.
3. 0.311254 ft/min
4. 0.25 m/sec
5. 0.002045 ohms/min.


