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Exercises for Section 3.9

In Exercises 1-6, find the equation of the tangent line T to the
graph of f at the given point. Use this linear approximation to
complete the table.

X 1.9 1.99 2 2.01 2.1
f&x)

T(x)

1. fx) =x2, (2,4)

2 59 =2, (2, %)

3ufilna=ix® (2032)

4 f) = Jx (2,V2)

5. f(x) = sinx, (2,sin2)

6. f(x) =cscx, (2,cs¢2)

In Exercises 7-10, use the information to evaluate and compare
Ay and dy.

7. op=an® x=2 Ax=dx=0.1
I ) x= Ax=dx=-01
9. y=x*+1 x=-1 Ax = dx = 0.01
10. y =2x + 1 x=2 Ax = dx = 0.01

In Exercises 11-20, find the differential dy of the given function.

11. y =3x*> — 4 12, y = 3
+

T 4. y=/9-

2x =1
15. y = x/1 — x2 16.y=\/}+L

Ix

17. y=2x = cot>x 18. y = xsinx

1 6mx — 1 sec?x
19.y—3cos( 3 ) 20.)—){2_‘_1

In Exercises 21-24, use differentials and the graph of f to
approximate (a) f(1.9) and (b) f(2.04). To print an enlarged
copy of the graph, go to the website www.mathgraphs.com.
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See www.CalcChat.com for worked-out solutions to odd-numbered exercises
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In Exercises 25 and 26, use differentials and the graph of g"#
approximate (a) g(2.93) and (b) g(3.1) given that g(3) = 8.

25.

27.

28.

29.

30.

31.

32.

y 26. v

Area The measurement of the side of a square is found to 5=
12 inches, with a possible error of 6—14 inch. Use differentials ==
approximate the possible propagated error in computing e
area of the square.

Area The measurements of the base and altitude of a triangis.
are found to be 36 and 50 centimeters, respectively. Ths
possible error in each measurement is 0.25 centimeter. Uss
differentials to approximate the possible propagated error =
computing the area of the triangle.

Area The measurement of the radius of the end of a log =
found to be 14 inches, with a possible error of i inch. Uss.
differentials to approximate the possible propagated error = :
computing the area of the end of the log.

Volume and Surface Area  The measurement of the edge of =
cube is found to be 12 inches, with a possible error of 0.03 inc=
Use differentials to approximate the maximum possible propz
gated error in computing (a) the volume of the cube and (b) the
surface area of the cube.

Area The measurement of a side of a square is found to be 1=
centimeters, with a possible error of 0.05 centimeter.

(a) Approximate the percent error in computing the area of the
square.

(b) Estimate the maximum allowable percent error in measur-
ing the side if the error in computing the area cannot exceed
2.5%.

Circumference The measurement of the circumference of 2
circle is found to be 56 inches, with a possible error of 1.2
inches.

(a) Approximate the percent error in computing the area of the
circle.





[image: image2.jpg](b) Estimate the maximum allowable percent error in
measuring the circumference if the error in computing the
area cannot exceed 3%.

Volume and Surface Area The radius of a sphere is measured
1o be 6 inches, with a possible error of 0.02 inch. Use differen-
tials to approximate the maximum possible error in calculating
(a) the volume of the sphere, (b) the surface area of the sphere,
and (c) the relative errors in parts (a) and (b).

Profit  The profit P for a company is given by
P = (500x — x?) — (3x2 — 77x + 3000).

Approximate the change and percent change in profit as
oroduction changes from x = 115 to x = 120 units.

In Exercises 35 and 36, the thickness of each shell is

centimeter. Use differentials to approximate the volume of
5 shell.
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~ fendulum  The period of a pendulum is given by

I = 271'\/Z
8

waere L is the length of the pendulum in feet, g is the acceler-
- ==on due to gravity, and T is the time in seconds. The pendu-
- =m has been subjected to an increase in temperature such that
- == length has increased by %%.

- = Find the approximate percent change in the period.

= Using the result in part (a), find the approximate error in
this pendulum clock in 1 day.

“am’s Law A current of / amperes passes through a resistor
2 ohms. Ohm’s Law states that the voltage E applied to the
3 or is £ = IR. If the voltage is constant, show that the
“mzenitude of the relative error in R caused by a change in [ is
=21 in magnitude to the relative error in /.

e,

sangle Measurements The measurement of one side of a
=== triangle is found to be 9.5 inches, and the angle opposite
& side is 26°45” with a possible error of 15,

Approximate the percent error in computing the length of
the hypotenuse.

- Estimate the maximum allowable percent error in measuring
te angle if the error in computing the length of the
Sypotenuse cannot exceed 2%.

Approximate the percent error in computing the area of
sriangle in Exercise 39.
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41. Projectile Motion The range R of a projectile is
U
= -L(sin2
R 32 (sin 26)

where v, is the initial velocity in feet per second and @ is the
angle of elevation. If v, = 2200 feet per second and @ is
changed from 10° to 11°, use differentials to approximate the
change in the range.

42. Surveying A surveyor standing 50 feet from the base of a

large tree measures the angle of elevation to the top of the tree
as 71.5°. How accurately must the angle be measured if the
percent error in estimating the height of the tree is to be less
than 6%?

In Exercises 4346, use differentials to approximate the value of
the expression. Compare your answer with that of a calculator.

43. /994 44. 326
45. /624 46. (2.99)3

Writing In Exercises 47 and 48, give a short explanation of
why the approximation is valid.

47. /4.02 =2 + £(0.02) 48. tan 0.05 = 0 + 1(0.05)

. In Exercises 49-52, verify the tangent line approximation of the
function at the given point. Then use a graphing utility to graph
the function and its approximation in the same viewing window.

Function Approximation Point
49. f(x) = Jx+ 4 y=2 +§ (0,2)
50. f(¥) = Jx y=%+§ (1 1)
51. f(x) =tanx y=x (0,0)
52.f(x)=lix y=1+x (0,1)

Writing About Concepts

53. Describe the change in accuracy of dy as an approximation
for Ay when Ax is decreased.

54. When using differentials, what is meant by the terms
propagated error, relative error, and percent error?

True or False?

In Exercises 55-58, determine whether the
statement is true or false. If it is false, explain why or give an
example that shows it is false.

55.
56.
57.
58.

Ify=ux+ ¢ then dy = dx

If y = ax + b, then Ay/Ax = dy/dx.

If y is differentiable, then lim (Ay — dy) = 0.
Ax—0

If y = f(x), f is increasing and differentiable, and Ax > 0,
then Ay > dy.





