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Step Box
IMPLICIT DIFFERENTIATION 1. Derive both sides.
2. Apply dy/dx to all y.
e Equations can be written in two forms: Explicitly and Implicitly. 3. Move terms with dy/dx to one side

e Example of Explicit form is

e Example of Implicit form is

4. Solve for dy/dx

Explicitly vs. |

mplicitly

xy+y=5

EXAMPLE 1: Find dy/dx, Given:

xy +y% =

A)x?+y2=9

B) xy+y=5

C) By +7)? = 6y% + 2x

D) xcos(Qy) =y +1
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PRACTICE: IMPLICIT DIFFERENTIATION

PROBLEM: Derive the following function:

1. x2—xy+y2=1

2.ye* =y3+1

Step Box

1. Derive both sides.

2. Apply dy/dx to all y.

3. Move terms with dy/dx to one side
4. Solve for dy/dx

A —2x
2y —1
2x —

B| XY
—x + 2y
—2x +

c| XY
x+ 2y
—2x +

p| XY
—x + 2y

Step Box

1. Derive both sides.

2. Apply dy/dx to all y.

3. Move terms with dy/dx to one side
4. Solve for dy/dx
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CH.8: APPLICATIONS OF DERIVATIVES (PART 1)

Step Box

PROBLEM: Derive the following function:
1. Derive both sides.

2. Apply dy/dx to all y.
3. Move terms with dy/dx to one side
4. Solve for dy/dx

3. cos(x?y) =1+y

2sin (x2y)

1 — x2sin (x2y)

B 2ysin (x%y)
xsin (x2y)

—2xysin (x2y)
1 + x2sin (x2y)

1 + x2sin (x2y)
—2sin (x2y)

4. ex"y =

x+3y Step Box

1. Derive both sides.

2. Apply dy/dx to all y.

3. Move terms with dy/dx to one side
4. Solve for dy/dx

A -1 —2xy(x + 3y)ex2y
x2eX”* +3
5 1—2xy(x + 3y)2e*’y
x2(x + 3y)2e¥* + 3
2 3
c | 2Gx+3y)
ex”?
D —1 — 2xy(x + 3y)e*’
x2e*”* +3
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CH.8: APPLICATIONS OF DERIVATIVES (PART 1)

PROBLEM: Derive the following function, SIMPLIFY your answer: Step Box
1. Derive both sides.

2. Apply dy/dx to all y.

3. Move terms with dy/dx to one side
4. Solve for dy/dx

5. tan"1(xy?) = cos(x) + y

—sin(x) [1 + (xy*)?] — y?
A
1+ (xy*)?)

g | =SNG 1+ (xy*)*] —y°

2xy — (1 + (xy*)?)
c —sin(x) — y?

2xy — 1

2xy — 1
D —sin(x) — y?
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PROBLEM: Derive the following function and SIMPLIFY your answer:

6.\ /x+y=05+x%y?

Step Box

1. Derive both sides.

2. Apply dy/dx to all y.

3. Move terms with dy/dx to one side
4. Solve for dy/dx

1—4x*yJx+y

dxy? fx+y—1

4xy? fx+y+1

4xy? fx+y—1
1—-4x?y/x+y

yyx+y

xJx+y
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RELATED RATES (Part 1)

e Used for finding an unknown rate of change, using a (known / unknown) rate of change.

o Derived in terms of

e |dentify proper needed in problem.
e |dentify the used in the equation.
e Be careful with , use them to check your answer.

EXAMPLE 1: The radius of a sphere is increasing at a rate of 3 m/s. How fast is the volume increasing when the diameter
is 10 meters?

Equation:

Given:

EXAMPLE 2: A 5-ft latter is leaning against a vertical wall when Rosa begins pulling the bottom of the ladder away from
the wall at a rate of .5 ft/s. How fast is the top of the ladder sliding down the wall when the foot of the ladder is 3-ft from the
wall?

Equation:

Given:
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PRACTICE: RELATED RATES

PROBLEM: Evaluate the following related rate.

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 rate of 1/4 ft/sec. How fastis the top of the ladder moving up the wall 12 seconds after we start pushing?

Equation:

711
Given: Al — ft
iven: 176

B 7V11 ft

176 s
¢ | V11 ft
176 s
1 ft
2V5 s
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RELATED RATES (Part 2)

o Derived in terms of

e |dentify proper needed in problem.
e |dentify the used in the equation.
e Be careful with , use them to check your answer.

EXAMPLE 1: A cylindrical tank with radius 10 m is being filled with water at a rate of 2
m3/s. How fast is the height of the water increasing?

Equation:

Given:

-—t

h

~_ 7

EXAMPLE 2: Water is being poured into a conical reservoir at the rate of 9 pi cubic feet per second. The
reservoir has a radius of 6 feet across the top and a height of 12 feet. At what rate is the depth of the water
increasing when the depth is 6 feet?

Equation:

Given:
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PRACTICE: RELATED RATES

PROBLEM: Evaluate the following related rate.

1) Each side of a square is increasing at a rate of 4 m/s. At what rate is the area of the square increasing when the area

of the square is 16 m? ?

Equation:

Given:

32 M/,

—32 M/g

128 M/

—128 M/
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