AP CalculusBC
Lesson 3.10 Linearization and Differentials

1.

The tangent line to a curve at a point on thateis called the linearization (or linear
approximation) of the function at that point. Thaglenoted by the functidr(x).

a) Find the linearizatioh(x) to f(x) = Ix atx=8.
b) Comparé.(8) andf(8). Compard.’(8) andf’ (8). What do you notice?
c) How closely does this linear equation approxenattx = 8? Atx = 9?

d) Find an interval for which the linear approximatyou found in part (a) approximates
to an accuracy of 0.1.

a) Approximate/3_7 by using a linear approximationf(e) = Jx atx=36. Whatis
the error when compared to the actual value/@7 ?

b) Rewrite your linear approximation in the formgx)=a + b (x - 36). What are the

values ofa andb?

FindAf, df, the error|Af - df | the relative change, and the percentage chamgabh of
the following:

a. f(x) = 2¢+ 4x— 3, wherx = 1 anddx = 0.5
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b. f(x) =sink), whenx=— anddx=——
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c. f(x)= 1, whenx = 2 anddx = -0.1
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Write a differential formula that estimates geen change in volume or surface area for
each of the following situations.

a. The change in the volurme= X2 of a cube when the edge of the cube changesom
to Xo + dXx.

b. The change in the lateral surface é&ea2rrh of a right circular cylinder when the
height changes frorin, to hy + dh.

The edge of a cube is measured as 10 cm wighranof 1%. The volume of the cube is
calculated from this measurement. Estimate thegp¢age error in the calculation of the
volume.

Estimate the volume of rubber in a basketlbafia inner diameter is 14 inches and the
outer diameter is 14.25 inches.

A manufacturer contracts to mint coins for tbegrnment. How much variation dn,

wherer is the radius of the coin, can be tolerated ifdbims are to weigh Withi?ﬁ) of

their ideal weight? Assume that the thickness do¢wvary.

Estimate the allowable percentage error in nraagthe diameted of a sphere if the
volume is to be calculated to within 3%.



