MA1123 Assignment6
[due Monday 23rd November 2015]
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308 Chapter 4 / Integration

2
21. Findf [F(x) + 2g(x0)] dx if
—1
2 2
[ f(x)d)CzS and f g(x)dx:w3
f 4
22. Find f [3f(x) — glx)ldx if
1
4 4
f Flxydx =2 and f g(x)dx-_—l()
1 1
5
23, Findf Fflxydxif
1
1 5
f f(x)dx =2 and f fx)dx =1
. Jo o]

-2
24. Find Flxydx if
3

1 3
f f(xydx =2 and [ flx)dx =—6
2 1

25-28 Use Theorem 4.5.4 and appropriate formulas from ge-
ometry to evaluate the integrals.

25. f (4 — 5x)dx 26. f(l—lel)dx
-1

1
27. f (x+2¢/1—x%)dx 28. f 2 4+/9-xt)ydx
0 =3

29-32 True-False Determine whether the statement is true ot
false. Bxplain your answer. &
28, If f(x)is integrable on 4, bl, then flx)is confinuous on
[a,b].
30, It is the case that
1 cosx
0< [ dx
141+ %2
31. If the integral of f(x) over the interval [a, b] is negative,
then f(x) <Qfora=x = b.

32. The function
0,
fx) = {xz,

is integrable over every closed interval [a, b].

¥

x <0
x>0

$3-34 Use Theorem 4.5.6 to determine whether the value of
the integral is positive or negative.

3 4
33. (a) f 1ﬁx dx ®) L
. 11—

—~1 x4 2 x3 -9
dx (b) f —dx
-3 A3—x —2 b+l
35, Prove that if f is continuous and it m < f(x) <M on
[a, b}, then

dx

3 —cosx

34, (a)

b
m(b—a) 5[ flx)dx < M{b—a)

36. Find the maximum and minimum values of ~/x3 +2 for
0 < x < 3. Use these values, and the inequalities in Exer-
cise 35, to find bounds on the value of the integral

[ Vx4 2dx
0

37-38 Evaluate the integrals by completing the square and ap-
plying appropriate formulas from geometry.

38. j Vox —x2dx

10
37. f 10x —x2dx
0

39-40 Fvaluate the limit by expressing it as a definite integral
-over the mterval [a, b} and applying appropriate formulas from

geometry.

39. lim Z(?:xk + DAz a=0b=1

max Axy—=>0

Z,/ (Y A a=—2,b=2
max Axk—>0

C be a coustant function.
(a) Usea formula from geometry to show that

41. Let f(x) =

f fx)dx = C(b—a)

(b} Show that any Riemann sum for f(x) over {a, b}
ovatuates to C(b — a). Use Definition 4.5.1t0 show
that

b
l ] fxydx = C(b—a)

\
l
|
\’ O e

42. Define a funcdon f on [0, 1] by \
Use Definition 4.5.1 to show that \

1
f Foydx =1
0

‘ 43. Ttcanbe shown that every interval contains both rational
‘ and irrational numbers. Accepting this to be so, do you

\ believe that the function
1 if xisrational
f = [0 if x is irrational

‘ is integrable on a closed interval [a, b17 Explain you
| reasoning, : :




' :.Dcﬁne the function f by

= ]{ follows from Theorem 4.5.8(b) that f is notintegrable
on the interval [0, 1]. Prove this to be the case by apply-
ing Definition 4.5.1. [Hint: Argue that no matter how (dy fixy =
amall the mesh size is for a partition of 10, 1], there will

4.6 The Fundamental Theorem of Calculus 389

(8) f(x)=cosx
x/|xl,

® fo) = {o/Fh 220

x=0

2
© fw =1 270

sinl/x, x30
0, x =0

s always be a choice of x} that will make the Riemann . Writing Write a short paragraph that discusses the similari-

sum in Definition 4.5.1 as Jarge as we like.] ties and differences between indefinite integrals and definite

integrals.

. In each part, use Theorems 4.5.2 and 4.5.8 to determine 47. Writing Write a paragraph Fhat explains informally what it
whether the function f is integrable on the interval [ 1, 1]. means for a function to be “integrable.”

¢/ QUICK CHECK ANSWERS 4.5
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PP THE FUNDAMENTAL THEOREM OF CALCULUS .

In this section we will establish two basic relationships berween definite and indefinite
infegrals that together constitute a result called the “Fundamental Theorem of Calculus.”
One part of this theorem will relate the rectangle and antiderivative methods for
calculating areas, and the second part will provide a powerful method for evaluating
definite integrals using antiderivatives.

: THE FUNDAMENTAL THEOREM OF CALCULUS

As in earlier sections, let us begin by assuming that £ is nonnegative and continuous on
an interval [a, b], in which case the area A under the graph of f over the interval [a, #] is
represented by the definite integral

b |
‘ A= [ soyas M

{Figure 4.6.1).
Recall that our discussion of the antiderivative method in Section 4.1 suggested that if
A(x) is the area under the graph of f from a to x (Figure 4.6.2), then :

4 i
° Ax) = fx)
@ A(a) =0 The area under the curve from a to a is the area above the single point a, and hence is zero.
@ A(b) =A The area under the curve from a to b is A.

T

The formula A'(x) = f(x) states that A{x) is an antiderivative of f{x), which implies that
every other antiderivative of f(x) on [a, ] can be obtained by adding a constant to A(x).
Accordingly, let F(x) = A(x) + C

be any antiderivative of f(x), and consider what happens when we subtract F{a)} from
F(b):

FO)—Fla)=[AD)+Cl-[A@+Cl=AB)—Ala) =A—-0= A
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=YERCISE SET 4.6 4 Graphing Utility CAS

1. Tn each part, us¢ 2 definite integral to nd the area of the
region, and check your answer using an appropriate formula
from geometry.

()

2. In each paxt, use a definite integral to find the area under
the curve y = f{x) over the stated interval, and check your
answer using an appropriate formula from geometry.

(@) fix)=ux; [0,5]
® Fx) =5 3.9
© fo=x+3% =12

3. Tn each part, sketch the analogue of Figure 4.6.10 for the
specified region. [Lety == f(x) denote the upper boundary
of the region. If x* 18 unique, label both it and f(x¥) on
your sketch. Otherwise, tabel f (x*) on your sketch, and
determine all values of x* that satisty Fquation (2.1
(a) The region in part (a) of Exercise 1.

(b) The region in part (b) of Exercise 1.
(c) The region in part (cyof Exercise 1.

4, Tn each part, sketch the apalogue of Figure 4.6.10 for the
function and interval speciﬁed. [If x™ i8 umique, 1abel both
itand f{x*) onyour sketch. Otherwise, label f(x*)onyour
sketch, and determine a1 vaiues of x* that satisfy Equation
(8).1
{a) The function and interval in part () of Exercise 2.

(by The function and interval in part (B) of Exercise 2.
{c} The function and interval in part (¢) of Bxercise 2.

5.§ Find the area under the curve y = fix) over the stated
interval.

5. f(x) =x% (2.3
7. fx) =35 1,41

6. fx)=x% ~L1]
8. f(x) — 3% 11,27

9-10 Find all values of x* in the stated interval that satisfy
Fquation (8) in the Mean-Value Theorem for Integrals (4.6.2),
and explain what these numbers represent.
9, (a) f(x) = J/x; {0,3]
M) fl)=x+x [-12.0]
10. (a) f(x) =sinx; [-m,m (0 f&)= 1/x% [1.3]

11-22 Evaluate the integrals using Part 1 of the Fundamental
Theorem of Calculus.

1 2
11, [ (x* -6x+12dx 12 f 4x{l —x7)dx
- Sz 1

44 21
13. - dx 14, - dx
X 7 *
9 4
15. 2x /% dx 16. f dx
4 1 XX
2 x4
17. j sinf dé 18. f sec” 9 d@
—nf2 0
/4 . /3
19, cosx dx 20. f (2x — secx tan x)dx
—nld 0

21.

4 i J_ 2 7
=3 di 22. f (x -+ ) d
.]1 («/f ) /6 sin’ x *

+%-24 Use Theorem 4.5.5 to evaluate the given integrals.

23.

24.

1 I/t
(a) j |2x — dx (o) j |cosxjdx
-1 0

2 wf2
(a) fl«/2+|x|dx (b)jo |1 — cos x| dx

25-26 A function f(x) is defined piecewise on an interval. In
(hese exercises: (a) Use Theorem 4.5.5 to find the integral of
f(x) over the interval. (b) Find an antiderivative of f (x) on
the interval. (c) Use parts (a) and () to verify Part 1 of the
Fundamental Theorem of Calculus. ™

23.

26.

. s p<x=l

f(x)ﬁ{xz, 1ex =<2
_fx g<x =<l

f(x)_{lfxz, j<x <4

57-30 True-False Determine whether the statement is rue ot
false. Fxplain your answer :

27, There does not exist a differentiable function F(x) such that

28.

29.

30,

Fiix) = |x]-

I fx)is continuous on the intervat {a, b1, and if the defi-
pite integral of f(x) over this interval has value 0, then the
equation flxy= 0 has at least one solution in the interval
{a, bl

If F(x) is an antiderivative of f(x) and G(x) is an anfi-
dertvative of g(x), then

b b
f fydx = f o(x) dx

if and only if
Gia)+ Fb) = Fla)+ G
If fx)is contirmouns everywhers and
F(xy= f fayde
0

ihen the equation F{x) = (0 has at least one sotution-




1-34 Use a calculating utility to find the midpoim
on of the integral using n = 20 subintervals, and th
exact value of the integral using Part 1 of the Fundam.
“Theorem OF Calculus. =

i 3

3 g /2

Cos g 32. f sinx dx
£ | ,rz 0

2 | 51

g /—1 sec? x dx 34, > dx

‘l‘"".‘ "55-38 Sketch the region described and find its area. |

35, The region under the curve y = x2 4- 1 and over the interval
[0, 31.

36. The region below the curve y = x — x2 and above the x-

| axis. '

37.

The region under the curve y = 3 sin x and over the interyal
[0, 27c/3].

The region below the interval [—2, —1] and above the curve

y:xS.

38.

42 Sketch the curve and find the total area between the curve
and the given interval on the x-axis, -

39. y=x% —x; [0, 2] 40. y =sinx; [0, 37/2]
2
-1
4L y=2vx+1-3;[0,3] 42.y= = (321
d3. A student wants to find the area enclosed by the graphs of

y=cosx,y=0,x =0,and x = 0.8.

(a) Show that the exact area is sin 0.8,

(b) The student uses a calculator to approximate the result
in part (a) to three decimal places and obtains an in-
correct answer of 0.014. What was the student’s error?
Find the correct approximation.

X

FOCUS ON CONCEPTS

44. Explain why the Fundamental Theorem of Calculus may
be applied without modification to definite integrals in
which the lower limit of integration is greater than or
equal to the upper limit of integration,

(a) If A'(z) is the rate of change of a child’s height
measured in inches per year, what does the integral
010 h'(t) dt represent, and what are its units?
(b) If #'(r) is the rate of change of the radius of a spher-
‘ ical balloon measured in centimeters per second,
{ what does the integral flz r'(t)dt represent, and
’ what are its units?

(c) If H(¢) is the rate of change of the speed of sound
with respect to temperature measured in ft/s per °F,
what does the integral f31200 H (1) dt represent, and
what are its units?

(d) If v(r) is the velocity of a particle in rectilinear

motion, measured in cm/h, what does the integral

j:z v(#) dt represent, and what are its units?

45.

*e from

47. Define

(a) Use Part2
find F'(x).
(b) Check the resu,
differentiating.
48. Define F(x) by

_and then

F(x):j/ 2t dt

(a) Use Part 2 of the Fundamental Theorem of Calculus to
find F'(x).

(b) Check the result in part (a) by first integrating and then
differentiating,

49-52 Use Part 2 of the Fundamental Theorem of Calculus to
find the derivatives.

49. (a) ix f]

X
sin(e? ) dt

d X
(b) d—f V1 —costdt
X i

d
d dt d [* dt
50. — _— b) — _—
(@ dxfg 14+ /7 ()a’xfz 243 —4
d 0
51. d—-f tsectdt [Hint: Use Definition 4.5.3(b).]
X X
i
5. 4 f x| dx
du 0
X
53. Let F(x) :f V12 4+ 9dt. Find
(a) F(4) (b) F'(4) © F'(4).
¥ cost
54, Le = —————dt. Find
4. Let F(x) fo t2+31+5dt Fin
(a) F(0) (b) F'(0) () F"(0).
55. Let F(x) = g oo <x < 4o,

(a) Find the voalue of x where F attains its minimum value,

(b) Find intervals over which F is only increasing or only
decreasing,

(c) Find open intervals over which F is only concave up or
only concave down.

56.

Use the plotting and numerical integration commands of a
CAS to generate the graph of the function F in Exercise 55
over the interval —20 < x < 20, and ¢onfirm that the graph
is consistent with the results obtained in that exercise,




EXERCISE SET 4.8 CAS

4.8 Average Value of a Function and its Applications 335

e RS

1. (a) Find fave of fx) == 2x over [0, 4],
(by Find a point x* in [0, 4] such that f(x™) = fove.
(c) Sketch a graphof f(x) = 2x over [0, 4], and construct
a rectangle over the interval whose area is the same as
the area under the graph of f over the interval.
2. (2) Find fave of f(x) = x2 over [0, 2].
(b} Find a point x* in [0, 2] such that f(x*) = fave.
(c) Sketch a graph of f(x) = x2 over [0, 2], and construct
a rectangle over the interval whose area is the same as
the area under the graph of f over the interval.

3..8. Find the average value of the function over the given in-

1

terval. ¥
3. flx) =3x; [L, 3]

5. f(x) =sinx; [0, 7]
X

T fx) = W,

8. f(x) =sec?x; [-n/4, n/4]

4. fxy=Jx [-1.8]
6. f(x) =secxtanx; [0, 7/3]

(0,21

9. Let f(x) = 3x°.
(2} Find the arithmetic average of the values F(0.4),

£(0.8), £(1.2), f(1.6),and f{2.0).
(b) Find the arithmetic average of the values F(0.13,

F(0.2, F(0.3), ..., f(2.0).

(c) Find the average value of f on [0, 2].

(d) Explain why the answer to part (c) is less than the
answers to parts (a) and (b).

|
10. In parts (a)—(d), let f(x) =1 —5.
x
(a) Find the arithmetic average of the values f (g)
f(3). £(8), f (3)md 7@
(b) Find the arithmetic average of the values f(1.1},
JLY, f(L3), ..., fQ2).
(¢} Find the average value of f on [1, 2].
(d) Explain why the answer to part (c) is greater than
the answers to parts (a) and (b).

11. In each part, the velocity versus time curve is given for
a particle moving along a line. Use the curve to find the
average velocity of the particle over the time interval
0=<¢=3

(2)

/; :
.
N

12. Suppose that a particle moving along a line starts from |
rest and has an average velocity of 2 ft/s over the time 1
interval 0 < r < 5. Sketch a velocity versus time curve
for the particle assuming that the particle is also at rest
at time ¢ = 5. Explain how your curve satisfies the re-
quired properties.

13. Suppose that f is a linear function. Using the graph of
F, explain why the average value of f on [a, b is

a+b
(5)
| 14. Suppose that a particle moves along a coordinate line
with constant acceleration. Show that the average ve-

locity of the particle during a time interval [a, b] matches
the velocity of the particle at the midpoint of the interval. |

1518 True—False Determine whether the statement is true
or false. Explain your answer. (Assume that f and g denote
continuous functions on an interval [a, b} and that [ and gaye
denote the respective average values of f and g on ja, b].) *

15, If gave < fave. then g(x) < f(x) on fa, b].

16. The average value of a constant multiple of f is the same
multiple of fov.; that is, if ¢ is any constant,

(U‘f)aveic'favc

17. The average of the sum of two functions on an interval is
the sum of the average values of the two functions on the
interval; that is, '

{(f+ g)ave = fave + fave

18. The average of the product of two functions on an interval
is the product of the average values of the two functions on
the interval; that is

(f ' g)av;: = fave Save

19. () Suppose that the velocity function of a particle mov-
ing along a coordinate line is (7) = 3¢* + 2. Find the
average velocity of the particle over the time interval
1 < ¢t < 4 by integrating.

Suppose that the position function of a particle mov-
ing along a coordinate line is s(r) = 6t +¢. Find the
average velocity of the particle over the time interval
1 < t < 4 algebraically.

(b)

20. (a) Suppose that the acceleration function of a particle mov-
ing along a coordinate lineis a(#) = ¢ + 1. Find the av-
erage acceleration of the particle over the time interval
0 <t =< 5 by integrating. _

Suppose that the velocity function of a particle moving
along a coordinate line is »(f) = cost. Find the aver-
age acceleration of the particle over the time interval

0 <t < n/4 algebraically.

(b




21.

22,

23,

24.

25.

336 Chapter 4 / integration

Water is run at a constant rate of § 63/ min to fill a cylindrical
tank of radius 3 ft and height 5 ft. Assuming that the tank is
initially empty, make a conjecture about the average weight
of the water in the tank over the time period required to fill
it, and then check your conjecture by integrating. [Take the
weight density of water to be 62.4 /653

{z) The temperature of a 10 m long metal bar is 15°C at
one end and 30°C at the other end. Assuming that the
temperature increases tinearly from the cooler end to
the hotter end, what is the average temperature of the
bar?

(b) Explain why there must be a point on the bar where the
temperature is the same as the average, and find it.

A iraffic engineer monitors the rate at which cars enter the
main highway during the afternoon rush hour. From her
data she estimates that between 4:30 p.M. and 5:30 p.M. the
rate R(f) at which cars enter the highway is given by the
formula R(t) = 100{1 - 0.0001¢2) cars per minute, where
¢ is the time (in minutes) since 4:30 P.M. Find the average
rate, in cars per minute, at which cars enter the highway
during the first half-hour of rush hour.

Suppose that the value of a yacht in doliars after ¢ years of
use is V (2) == 275,000,/ ﬁoﬁ. What is the average value of
the yacht over its first 10 years of use?

Alarge juice glass containing 60 ml of orange juice is replen-
ished by a server, The accompanying figure shows the rate
at which orange juice is poured into the giass in miliiliters
per second (ml/s). Show that the average rate of change of
the volume of juice in the glass during these 3 s is equalt to
the average value of the rate of flow of juice into the glass.

40

Flow rate f (ml/s)

Time £ (8)

<4 Figure Ex-25

W QUICK CHECK ANSWERS 4.8

26. The function Jo defined by

27.

28,

29.

30.

1 n
Jolx) = ;_Efo cos(x sinz) d¢

is called the Bessel function of order zero.

(a) Find a function F and an interval [a, b} for which Jo(1}
is the average value of f over [a, bl.

(b) Estimate Jo(1).

(c) Use a CAS o graph the equation y = Jo(x) over the
interval 0 < x < 8.

(d) Fstimate the smallest positive zero of Jo.

Find a positive value of k such that the average value of
flx)y = /3% over the interval [0, k] is 6.

Suppose that a tumor grows at the rate of r(¢) = kt grams
per week for some positive constant k, where ¢ is the num-
wer of weeks since the tumor appeared. When, duzing the
second 26 weeks of growth, is the mass of the tamor the
same as its average mass during that period?

Writing Consider the following statement: The average
value of the rate of change of a function over an interval
is equal to the average rate of change of the function over
that interval. Write a short paragraph that explains why this
statement may be interpreied as a rewotding of Part | of the
Fundamental Theorem of Calculus.

Writing If an automobile gets an average of 25 miles per
gallon of gasoline, then it is also the case that on average the
automobile expends 1/25 gallon of gasoline per mile. In-
terpret this statement using the concept of the average value
of a function over an interval.

1.

1 n
- E a 2.
n k=1 ‘

1
bh—a

b
ff(x)dx 3 f(x 4040




39.

40.

4L

n/3
32. f esc? 26 do
6

xdx

4
Lytdy 34.]
m -1 +/54+x

Tse a CAS to find the exact value of the integral

n/6
f sin® x cos3 xdx
0

(b) Conﬁrm the exact value by hand calculat;on
. [Hint: Use the identity cos?x = 1 —sin®x.]

4. (a) Use aCAS to find the exact value of the integral

i
f tan® x dx
—r/4

. (») Confirm the exact value by hand calculation.

[Hint: Use the identity 1 4 tan® x = sec? x.}

%7, (&) Find f FOx + 1) dx if f Flx)dx = 5.
..-(b) Fmdf F@3x)dx 1f[ Fxydx =3.

U Fmdf xF () dx 1f[ o dx = 1.
38,

Given that m and » are positive integers, show that

1 1
[ XA -—x)dx = f x"(1
0 0

by making a substitution. Do not attempt to evaluate the
integrals.

—x)"dx

Given that n is a positive integer, show that

/2 w2
j sin” x dx =f cos® x dx
0 0

by using a trigonemetric identity and making a substitution.
Do not atternpt to evaluate the integrals.

Given that » is a positive integer, evaluate the integral

1
f x(1 —x)'dx
o

(a) The accompanying table shows the fraction of the Moon
that is illuminated (as seen from Earth) at midnight
(Eastern Standard Time) for the first week of 2005. Find
the average fraction of the Moon illuminated during the
first week of 2003,

Source: Datafrom the 11.S Naval Observatory Astronomical Applications
Department.

{b) The function f(x) = 0.5 0.5sin(0.213x + 2.481)
models data for illumination of the Moon for the first
60 days of 2005. Find the average value of this illumi-
nation function over the interval [0, 7].

oy L1l 2lslals]s 7

wLumMiNaTION | 0.7410.65 | 0,56 0.45]0.3510.25| 0.16

4 Table Ex-41

43.

4.9 Evaluating Definite Integrals by Substitution 341

42. Blectricity is supplied to homes in the form of alfernating

current, which means that the voltage has a sinusoidal
waveform described by an equation of the form

V = V, sin(27ft)

{see the accompanying figure). In this equation, V), is called
the peak voltage or amplitude of the current, f is called its
frequency, and 1/ f is called its period. The voltages V
and V, are measured in volts (V), the time 7 is measured in
seconds (s), and the freguency is measured in hertz (Hz).
(1 Hz = 1 cycle per second; a cycle is the electrical term
for one period of the waveform.) Most alternating-current
voltmeters read what is called the rmes or roof-mean-square
value of V. By definition, this is the square root of the av-
erage valoe of V2 over one period.
(a) Show that v
B

V2

[Hint: Compute the average over the cycle from ¢ = 0

tot = 1/f, and use the identity sin’f = %(1 — cos 26}

to help evaluate the integral, ]
(b) In the United States, electrical outlets supply alternat-

ing current with an rms voltage of 120V at a frequency
of 60 Hz. What is the peak voltage at such an outlet?

7*"‘ AN
.y \/ \

Vims =

Vov e’
I pSin Q) j <4 Figure Ex-42
(a) Find the limit
” .
sin(km/n)
1i —_—
Jim 50—

k=1
by evaluating an appropriate definite integral over the
interval [0, 1].

(b} Check your answer to part (a) by evaluating the limit
directly with a CAS.

} - )
I= —_—d
f_l T+
(2) Explain why I > 0.
(b) Show that the substitution x == 1/u results in

LI
j:11+X2 g

Thus, 27 = 0, which implies that [ = 0. But this
contradicts part (a). What is the error?




342 Chapter 4 / Integration

| 45. (a) Prove that if f isan odd function, then ‘
|

a
‘ fx)dx = 0 ‘I
\ —a \
‘ and give a geometric explanation of this result. ‘I
\l [Hint: One way t0 prove that a quantity g is Zero is |
\ to show that g = —¢-1 \
\ (b) Prove that if f isaneven function, then \

| ’ f(x}dx:Zfa Fflx)dx ‘I
—a 0

\ and give a geometric explanation of this result. |
" [Hint: Split the interval of integration from —a to |
‘ « into two parts at 0.] \

| 46. Show thatif f and g are contnuous functions, then |

| L | f — gy dx = L ' fygl — W) dx |

| 47. (a) Let I
g \

| T |

\l o f@+ fla=x |

| Show that I = a/2. . |

\ [Hint: Letu =a— x, and then note the difference

|‘ between the resulting integrand and 1.]

I/ QUICK CHECK ANSWERS 4.9

\l (b) Use the resuit of part (2) to find ‘l

‘l‘ \ f: «/ﬂfzﬁﬂ o l‘.

[ (c) Usethe result of part (2) to find |

" w2 sin x I
| _ dx \
p smx +cosx !

48. Bvaluate

1
(a)f x+/cos(x?) dx
-1

) sin® x cos® x dx.

0
[Hint: Use the substitution it = X — G/2).)

" 49. Writing The two substitution methods discussed in this

section yield the same result when used to evaluate a defi-
nite integral. Write a short paragraph that carefully explains
why this is the case.

50. Writing In some cases, the second method for the evalu-
ation of definite integrals has distinct advantages OVer the
first. Provide some {llustrations, and write 2 short paragraph
that discusses the advantages of the second method in each
case. [Hint: To get started, consider the results in Exercises
38-40, 45, and 47.]

1. F(g®) ~ FE@)

CHAPTER 4 REVIEW EXERCISES [ Graphing Utility

2. (a) fguadu (b) f U gu 3@ 2 (b)é
1 L 240 3 4

CAS

1-4 Evaluate the integrals. #

3. IB? +4ﬁ] dx

3. j[ﬁrs'mx 1 2cosxldx

2. f[u?’ —2u+Tdu

4. f sec x(tan x + o8 x)dx

5. Solve the initial-value problems.

@ 2 =12E =0
dx ﬁ’y )=
dy
(b) 27 _ cosx — 5%, vy =1
dx
d
(c) EX:%’ y(1) =2
X

6. The accompanying figure shows the slope field for 2 dif-
ferential equation dy Jdx = f(x)- Which of the following
functions is most likely to be f (x)?

Jx, sinx, , x

Explain your reasoning.

< Figure Ex-6

7. (a) Show that the substitutions u = s€CX and i = "
produce different values for the integral

[ sec? x tan x 4x

(b) Explain why both are correct.
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