m Exercises

1. Explain why the natural loganthmic function ¥ = In x1s used
much more frequently m caleulus than the other logarithmic
functions ¥ = log, x.

2-26 Dnifferentiate the function.

2 Ax)=xlhx—x

1 flx) = sl x) 4. fx) = Inisin*x)
1

1
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1. f(x) = logulx® + 1) 8 flx) = logs(xe”)

9. fix) = sm x Inl5x)
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13 glx) = ].1:|.|:x.\l."x1 - 1]
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1. fix) =25+ 5°
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W o) =50

12 B0 =Infx + a7 — 1)
. g(r) = Pln(2r + 1)
16 y=In|1+¢— ¢

18. glx) = xsm(27)
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\II at 4+t

22 y=In|cos(lnx) |

19. y = tan[Inlax + 4] 0 Hzl=h

N y=Ille "+ xe ")

2. y=2xlognvx M. y = log:le "cos wx)

% =10 6 Fir) = 3=
27-30 Find ' and §".

. Inx
I y=x"In(2x) B y=—

B y=Iolr+ . T+) 3. y=Inisec x + tan x}

31-34 Dhfferentiate f and find the domain of [,

_*r
1 — Inix — 1)
T Ax) = lnix® — 2x)

N fix) = R flx)=+2+Inx

M fAx)=hhlnx
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85 Fmd y of y = In(x® + »7).

56. Fmd ' if " = ¥~

§]. Fmd a formula for £'(x) if flx) = In(x — 1).

d'!l
d_r'!l

68, Fmd (2" In ).

@ 59-60 Use a graph to estimate the roots of the equation correct

to one decimal place. Then use these estimates as the mitial
approximations in Newton's method to find the roots comrect to
six decimal places.

B i{r—4) =hx B0 In(4 — x ) =x

In
B A =—— find F(1).
1+ x*
36. If flx) = In(1 + &™), find F(0).
37-38 Find an equation of the tangent hine to the curve at the
given point.
N y=I(x* —3xr+1), (3,00 3| y=x'lnx (1,0)

61. Fmd the intervals of concavity and the inflection points of
the finction Mx) = (ln O/ x.

62 Fmd the abselute minimum valee of the function
fivy=xhx

63-66 Dhiscuss the curve under the puidelines of Section 3.5,
63. y = In(sin x) B, y = Initanx)

65 y=ln{l + x*) 66 y=In(x —3x+2)

[ 3 If f(%) = sin x + In x find £x). Check that vour answer is

reasonable by companng the graphs of £ and /.

] 8. Find equations of the tangent lines to the curve y = (lnx)fx

at the points (1, 0) and (e, 1/¢). Nlustrate by graphing the
curve and its tangent lines.

41, Let fix) = cx + Incos x). For what vahie of cis
Fimf4) = 67

82, Let f(x) = log.(3x* — 2). For what value of a 15 /(1) = 37

43-54 Use loganthmic differentiation to find the derivative of
the function.

8 y= (x* + 2% + 4 oy = 7xf;c:5j-xl

5 y= \,‘f% 46, y = Jrem e+ 10
4. y=x" 8 p=x"

4,y =y 50 = &

5. y= (cos x)” B2 y= (sin x)=°

8. y=(tanx)"~ 54, y= (o o)™~

6. If fix) = In(?x + xsin x), use the zraphs of £, . and /"

to estimate the intervals of merease and the inflection pomts
of Fon the interval (0, 15].

@ 68. Investigate the family of curves fx) = In(x® + c). What

happens to the inflachion pomts and asymptotes as ¢
changes? Graph several members of the fapuly to llustrate
what vou discover.

ﬁ 69. The flash unit on a camera operates by storing charge on a

capacitor and releasing it suddenly when the Hash 1s set off.
The following data describe the charge (Jremaming on the
capacitor (measured in mucrocoulombs, wC) at time ¢ (mea-
sured in seconds).

) 0.00 0.02 0.04 0.06 0.08 0.10

g 100,00 | BLET | 67.03 | 5488 | 4493 | 36.76

{a) Use a graphing caleulator or computer to find an expo-
nential model for the charge.

(b} The denvative (J f) represents the electnc curent (mea-
sured in microamperes, pA) flowing from the capacitor
to the flash bulb. Use part {a) to estimate the current
when ¢ = 0.04 5. Compare with the result of Example 2
m Section 1.4,
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Hﬂ T0. The table gives the US populaton from 1790 to 1860.

Year Population Year Population
1780 3,929.000 1830 12,861,000
1800 5,308,000 1840 17,063,000
1810 7,240,000 1830 23,192,000
1820 0,639,000 1860 31,443,000

(a) Use a graphmg calculator or computer to fit an exponen-
tial function to the data. Graph the data ponts and the
exponental model How good 15 the fit7

(b} Estimate the rates of population growth in 1800 and 1850
by averaging slopes of secant lines.

(2) Use the exponential model mn part (a) to estimate the rates
of growth m 1800 and 1850. Compare these estmates
with the ones in part (b).

(d} Use the exponential model to predict the population 1n
1870. Compare with the actual population of 38,558,000
Can you explain the discrepancy?

1-E? Fvahate the integral

a3 f oy
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J 1+ cos’r }c'+1
o [ 10 R |27 dx
. Show that | cot xdv = In|sin x| + Cby (3) differentiating

the right side of the equation and (b) using the method of
Example 11.

LT

. Find, correct to three decimal places, the area of the region

zhove the hyperbola y = 2/(x — 2}, below the r-axis, and
between the nes ¥y = —4 and ¥y = —1.

. Find the volume of the solid obtained by rotating the region
under the curve
o 1
¥= Jrx+1

from 0 to 1 about the x-axs.

. Find the volume of the solid obtamed by rotating the region
under the curve
o 1
¥= r+1

from 0 to 3 about the y-ams.

The work done by a gaz when 1t expands from volume 1|

to volume V.13 W= _|1;:’Pd[r", where = A ) 15 the pres-
sure as a function of the volume I (See Exercize 27 m Sec-
fion 5.4.) Boyle's Law states that when a quantity of gas
expands at constant temperature, Fl'= , where (1= a con-
stant. If the mitial velume 15 600 em® and the initial pressure
15 150 kPa, find the work done by the gas when it expands at
constant temperature to 1000 cm®.

. Find £if (x) =x " x>0, fil) =0, and A2) = 0.
. If g is the inverse function of f{x] = 2x + In x, find g'2).
L If flx) = e" + In xand bix) = £ '{x), find ATe).

. For what values of mr do the line y = mur and the curve
¥= x/(x* + 1) enclose a region? Find the area of the repion.

. (a) Find the linear approximation to fx) = In x near L

(b) Ilustrate part (a) by graphing § and 1t lineanzaton.
(c} For what values of x1s the lmear approxamation accurate
to within 0.17

. Use the defimtion of denvative to prove that

h_m]nf1+x‘.l -1

i} X

. Shuwthat].im(l +i) = & for any x = 0.
.



