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5.8 Differentials

Definition: Increments For y = f(z), Az = 23 — z1, we have zo = z; + Az, and
Ay =y —y1 = f(z2) — f(z1) = f(z1 + Az) — f(z1). Ay represents the change in y
corresponding to a change from Az in z.

Example 5.8.1. Given the function y = f(z) =22 + 1.
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Definition: Differentials
If y = f(z) defines a differentiable function, then the differential dy, or df, is
defined by

dy = df = f(z)dz,

where dz = Az.
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For small Az, _A_Z/ ~ f'(z). Thus, Ay = f'(z)Az.
T

Also, since dy = f'(z)dz, it follows that
Ay = dy,

and dy can be used to approximate Ay.

Example 5.8.3. Let y = f(z) = +/z.

1. Find Ay and dy when x changes from z =4 to z =4.1 .

2. Approximate Ay using dy when z changes from z =4 to x =5

3. Approximate /101
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5.9 Break-Even and Profit—Loss Analysis

Let = be the number qf upits manufactured and sold.
o8 $10N g1 DU
The price—demand function (p = p(z)) gives the price per item when z

items are manufactured and sold.
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The revenue function (R = R(z)) is (the number of items sold) - (price per

item), which is R = z - p(z).
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The cost function (C = C(z)) is {{ + (variable costs), which is

C=a+bz.
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The profit function (P = P(z)) isfP = R— C.
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Note: In this course, functions p, R and C' will be given. We do not concentrate on
finding these functions from a given real world problem.
Example 5.9.1. The price — demand equation and the cost function for the production

of television sets are given by

p(z) = 300 — 3:6_0 and  C(z) = 150,000 + 30z,

where z is the number of sets that can be sold at a price of p per set, and C(z) is the

total cost of producing x sets.
1. Find the revenue function in terms of z. "
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2. Find the break—even point.
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Example 5.9.2. A company manufactures and sells x transistor radios per week. If

the weekly cost and revenue equations are
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