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m Exercises

1. Explain exactly what i= meant by the statement that “differenti-
ation and integration are inverse processes.”

2 Letglxl =
is shown.
(2} Evalate g{x) for x=10,1,2.3, 4,
() Estimate g{7).

(e) Where does g have a maximum value? Where does 1t have
3 minimum valua?

(d) Sketch a rough zraph of g.

J"[!] ¥, Where [ is the funetion wheose graph

3, and 6.

¥
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3. Letglxl = _i.:: fs) o, where f is the function whose graph
15 shown.
(2} Evaate g(0), g(1), g(2), g{3), and g(6).
{(b) On what mterval 15 g mereasmg?
{e) Where does g have a maxamum value?
(d) Sketch a rough zvaph of g.

¥

4. Let glx) =
shown.
(2) Evaluate g{0} and g(6).

() Estimate g{x) forx = 1,2,3, 4, and 5.

(¢} On what interval is g inereasmg?

(d) Where does g have 3 maximum value?

(&) Sketch a rough graph of g.

{f) Use the graph in part (g} to sketch the graph of g'(x).
Compare with the graph of £

ﬁﬂl ot, where [ 1s the funchon whese graph 1s

i

7

Graphing calculator or computer required

56 Sketch the area represented by glx). Then find g1x) in two
ways: (a) by usmg Part | of the Fundamental Theorem and (b) by
evaluating the integral using Part 2 and then differentiating.

5ylfx]=|?=‘"dr 6. gm=|;‘[1+s.'n;]d;

1-18 Use Part 1 of the Fundamental Theorem of Caleuhns to find
the derivative of the functon

1

Lo =) T

dt B glx) = _|.] 2+ FF

8. gis) = J.S (¢ — & dt 10. gl

= {rr St 4+ 4 dy
M) = [V +seer e
|:”J'nr. }"\-"1 + sec i di = —lr J1+ sect d£:|

12 Gl = {I cosT di

Computer algebra system required

Flie . g z )
13 bix) = [ sinea 1 M= | s
15 = [T Vir T 16 y= " cooch
.'1
L W W=, T
19-38 Evaluate the integral,
19 [° (' — 20 dr o [ 2 de
'IT (5 — 2+ 368 de . {nl{ + gt %.l“:l du
B [ Vxd B [Tx
B [ smod ®. [ wdr
1
Fi {( + 2w — 3) n {n4—;‘:\;d
2. {I” B [*(y- D2y + Dy
3. {mtecedr 2 {n";uﬂhnﬂdi
2 N e |
n 01+ 20 dy n s
Ji R |

1. Homewark Hints available at stewartcalouhs. com
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B | 3&] £
1 o |-\\..
sinx if 0= x<af2
cosxy fmfl=rxr=x

. L' fix) dv  whera fix) = {

2 if —2=x=0

2
H..F:f[ﬂd.r n'hﬂref[x}—{4_x2 0= y=2

[ 29-42 What is wrong with the equation?

3|
Vo X 3
H.f:x dx _3:| . 3
2
2 4 2 3
. .F‘“_'F} =7
a. f:isecﬁltanﬂdﬁl=secﬂ]:_a1 = -3

42 L’sec:xdx= h.nx]:= 0

E 4346 Use a graph to zive a rough estmate of the area of the

region that lies beneath the grven curve. Then find the exact area.

@ y=3r 0=xr=27 M oy=x* l1=x=6

5B y=smx 0=r=w

8. y=sec’y, 0= x = 5/3

47-43 Evaluate the infegral and mterpret it as a difference of
areas. lllustrate with a sketch.

a7 rlfdr a8 f:: cos xdr

49-52 Find the denvatrve of the funchion.

ot — 1

8. glx) = _'I;_, 1 du

[ Hing {flf[elfi du = {: Flu) du + E'.I"[uﬁ d1i|

B0, glx) = _{.I I:fsin tdlt 51 Alx) = _|"; cos(r) di

¥ 1
2 o= | T

5. On what mterval 15 the curve
rr &

r=| ——dt
¥ -Inr+:+2

concave downward?
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B4. If fix) = [7(1 — *eos’tdr, on what interval is /increasing?

8. If A1) = 12, " is continuous, amirl" fix) dr = 17, what is
the value of f4)7
8. If F(x) = [T+ © aband gly) = [ ) dx,
find g"(w/6).
87. The Fresnel function Swas defined in Example 3 and
graphed in Figures 7 and 8.
(a) At what values of x does this function have local maxi-
mum values?
(&) On what intervals is the funchon concave upward?
(e) Use a graph to solve the following equation comect to
two decumal places:

J;'s.'u[mlfzj di =02

58. The sine integral function

i) = "= ar

15 important m electrical enginesring. [The integrand

flé) = (=m /¢ is not defined when ¢ = 0, but we know that

its limit is 1 when ¢ — 0. So we define f{0) = 1 and this

makes [ a contmuous funchion everywhere.]

(a) Draw the graph of 51

(b) At what values of x does this function have local maxi-
mum values?

() Find the coordinates of the first inflaction point to the
right of the ongin.

(d) Does this function have honzontal asymptotes?

(e} Solve the followmg equation comrect to one decimal
place:

L'Sil::d'=1

59-60 Let glx) = [; () d¥, where f1= the fanction whose zraph

is shown.

(a) At what values of x do the local maximum and mimimem
values of g ocour?

(b) Where does g attain its absolute maximum vahie?

(c) On what mtervals 15 g concave downward?

(d) Sketch the graph of g

B4, ¥a
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61-62 Evaluate the linnit by first recognizing the sum as a Riemann
sum for a fimetion defined on [0, 1].

2

Bl lim ¥ —

P |

1f v 2 [z [0
G2, ]Jm—(-.\;: +-\I|: +-.\I|: + = +-\I|:J
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63. TJustify [3] for the case h < 0.

64. If £ is contimuous and g and & are differentiable fanctions, find
a formula for
d e
— |, o
B5 (a) Showthat ] =/l +xi =1 + xiforx=0.
(b) Show that 1 == [ /1 + x7 dr == 125

B6. (2) Show thatms(xz} =eosxfor 0= x= 1
(b) Deduce that ["° cos(x?) dr = 1.
67. Show that

{10 X

D= ————dr=0l1
.ls A+l

by comparmg the mntegrand to a simpler function.

B8, Let 0 i x <0
x fl=x=1
=12y #1exr=2
o =2
and g{x}=L'ﬂﬂd‘

{2} Find an expression for gl(x) similar to the one for fx).
(b) Sketch the graphs of f and g.
(c}) Where is f differentiable? Where 15 g differentiable?

69. Find a fuimchion £ and a2 number a such that

6+

{' Ag foralle > 0

——di= 2\."“;
"L
70. Suppose his a function such that h(l) = —2, b(1) = 2,
K1) = 3, H2) = 6, b12) = 5, H(2) = 13, and K" is continu-
ous evervwhere. Evaluate [f B .

M. A manufactwrmg company owns a major prece of equipment
that depreciates at the (continuous) rate £ = f(¢), where ¢ is the
time measured in months since its last overhaul. Because a
fixed cost A is incurred each time the machine is everhauled,
the company wants to determine the optimal fime 7 (1n
months) between overhauls.

(a) Explain why _|,; fis) d's represents the loss in value of
the machine over the period of time ¢ since the last
overhaul

(b) Let £ = (1¢) be given by
ag=1 [A £ [ A n‘s:|
' b

What does {” represent and why would the company want
to minimize {7

(e} Show that (' has a man
where C(7) = A(T).

712, A high-tech company purchases a new computing system
whose initial value 1z I The system will depreciate at the rate
= fl¢) and will accumulate mamtenance costs at the rate
g = glf), where {15 the ime measured m months. The company
wants to determine the optimal time to replace the system.
(a) Let

value at the numbers + = T

ot = % [0t + oo ds

Show that the eritical numbers of (' occur at the numbers ¢
where ({8 = A0 + gl

(&) Suppose that
v Voo _
o= {15 asof HO=r=N
0 if ¢ 30
Ve
=— =
and gld) 12.900 t=0

Determine the length of time 7 for the total depreciation
iy = [! i) ds to equal the mitial value I

(e} Determine the absolute minimum of ' on (0, 7.

(d) Sketch the graphs of {and £ + gin the same coordinate
system, and venfy the result in part (a) in this case.

The following exercises are intended only for those who have
alreadv covered Chapter 6.

73-78 Ewvaluate the mtegral.

a1 (I

73 .[. 5o . _{n 107 dx
JIn [ 1 4

15, —d % [ ——d
-[u: V1 -2 ! j’n =+ 1 !
- : 4 + gt

n | e du m | ——du




