SECTION 4.2: LINEAR APPROXIMATIONS AND DIFFERENTIALS

* * Note: LED is nething more

. The linear roximation, L(x), of f(x T = ais: .
b fhe ?%pio__‘:(ato L_é,) O\fé)at 3 ’ than +he -J-ange,mf: lme. o
LX) = ”; + 1 () Lx-a. £ at x=a. written in
2. Let f(z) = */3 6 partivdarly el 2
(a) Find tS/e linear approxiryr}ation L(z) of f(z) ata = 1.
£6d= 3" 4= " Ly = D+ ED D) o
! v Y
1632243, £'0n=4.18 Lid= |+ 2D [ The one
v 3 does NoT
e Simply. 7he
(b) Sketch 6(:1:) on the graph below. ,\}“/ _G)Y_: Pl :Sj

...... AR ALY P
| o L) gsY indentisnal.
| ) /4,/0\"“7 \.

T

(c) Use L(z) to estimate (1.1)*/3
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(d) Use your calculator to find (1.1)*/ exactly and determine the error between the exact value
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3. Estimate 2% using an appropriate linear approximation (pick an f(z) and arlg). Use your calcu-

lator to determine the ex act value.
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5. Given f(z) = xsin(§x).

(a) Find the differential of f(x) and evaluate the differential when x = 2 and dz = 0.1.

differential : 6‘3=D-sm(§>«)+x- COS@&),Z[—] y
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(b) Use a calculator to find f(2.1) — f(2).
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(c) Explain what the calculations in parts (a) and (b) represent and why they are close but not the

‘parksacg calculates exactl ﬂ how much y changes yhen x changes

Som x=2 b x=2.1
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6. The side of a cube is measured to be 2 meters with a possible error in measurement of 0.1 meter.
Use differentials to estimate the maximum possible error when computing the volume of the cube.
Determine the relative error.
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