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EXERCISES 8

In Evercises 1=, make the given changes in the indicated examples
of this section and then sobve the resufting problemy.

1. In Example 2, chaoge the ot

2, In Example 3, change the — before 2x to +.

3. In Example 5, change 0.020 to 0,025,

4. Tn Example 6, change x = 4 to v = 12; approximate V/25.06.

In Exercises 5~ 16, find the differential of each of the given functions,

Soy=x"+ 4 6.y=2l+6
2 1
7.V == 4 3? 8 v=2Vi-—
o Sy
9. 5 =23 - 5)* 10, v = 5(4 + 3¢)
12 [ 6u
11"\)-3x-"+1 12. k= 1 + 2u
13y =21 - x)} 4. v = 6xVT = &y
X Ix+1
By=5i2 16y = =T

In Exercises 17-20, find the values of Ay and dv for the given values
of x and dx.

17 y = 78 + deox = 4 Ax = 0.2

18. vy = (a? + 2P x = 7.4v = 002

19, v = aV1 + 4x,x0 = 12, Ax = 006

X
20, y = ———=.x = 35, Ax = 0.023
RV T

In Exercises 21-24, find the lincarization L(x) of the given functions

for the given values af a. Display f{x) and L{x) on the same caleula-

tor screen.

2L f(x) =2+ 24 =0 2 () = oV =8
l

W+ 1

23 fla) =

—

2 g(a) = avIv b o= -2
In Exercises 25-38. solve the given problems by finding the appropri-
ate differential,

farther does it travel in one orbit than an aicplane that circles th
earth at a low altitude? The radius of the carth is 6370 ki

26. Approximate the amount of paint needed to apply one coat of
paint 0.50 mm thick on a hemispherical dome 35 m in diameter.

27, The radius of a circular manhole cover is measured to be
40.6 £ 0.05cm (this means the possible error in the radius is
0.05 cm). Estimate the possible relative error in the area of the top
of the cover,

28. The side of a square
microprocessor chip is measured
4s 0.950 cm, and later it is

25, If a spacecraft cirvles the earth at an altitude of 230 ki, how: muuhw 42
L‘ -
43,

0,002 cm
\ _
0950 cm

measured as 0.952 cm. What is A
0950 cm

the difference in the calculations
of the area due to the difference
in the measurements of the side?
See Fig, 76,

Fy. 78

ght is inversely proportional to its fr,.

O
29, The wavelength A of o for f = 4.38 X 10¥Hz, find g

(%)
o

37.
(W)38. Explain how to evaluate 2,03,
In Exercises 39— 44, solve the

. If the diameter &

685

quency Jf. If A= ses by 0.20 X 10'# Hz. (These values are

change in A if f incred

for red light.) o
'l?l: velocity of an object rolling down a certain inclined plane g
e ve

. » = /100 + 16k, where h is the dis?tance (in ft) traveleg
given by 3’ lane by the object. What is the increase in velocity
u‘lonﬁg/:;] ;tpaln O,bject in moving from 20.0 ft to 20.5 ft along the
glt;ne‘f What is the relative change in the velocity?

quals the height, what is the volume of the plastic

in & closed cylindrical container for which the radius is 18.0 cmy

and the thickness is 2.00 mm? '
ing through an artery is proportional

The volume V of blood flowing t /

to the fourth power of the radius r of the artery. Find how much a

5% increase in r affects V.

. The radius r of a holograph is directly proportional to the square

root of the wavelength A of the light used. Show that drfr = 3d/a.

The gravitational force F of the earth on an object is inversely
proportional to the square of the distance r of the object from the
center of the earth. Show that dF/F = —2dr/r.

. Show that an error of 2% in the measurement of the radius of a

DVD results in an error of approximately 4% in the calculation of
the area.

. Show that an error of 2% in the measurement of the radius of a

ball bearing results in an error of approximately 6% in the calcu-
lation of the volume.

Calculate V4,05, using differentials.

&iven linearization problems.

39, Show that the linearization of f(x) = (1 k =0i
X) = (14 tx=0is
L(x) =1 + kx. T = et
40. Use the result shown in Exercise 39 to approximate the value of
) = 1
fix) i near zero,
41,

Lincarize f(x) = \v@ =%
JAV) = VI — ¢ fo — . ‘

the value of VTG, T & = 1 and use it to approximate

Explain how to evaluate 3 8.03, using linearization

The capaci (i i
© capacitance C (in #F) in an element of an electronic tuner is

givenby ¢ = — 36 .
V1 1 2y Where V is the voltage, Linearize C for

——————

Answers to Practics Fome

1

E!&rﬁses

ay = 3(2x ~ 1)34, 2 dA = 093 ¢mp?

P



