SECTION 5.4 THE FUNDAMENTAL THEOREM OF CALCULUS = 291

5.4 | EXERCISES

1. Letg(x) = [} f(1) dr, where f is the function whose graph

= [ N o [ T
is shown. 9. h(x) arctan ¢ di (\) NIETr
(a) Evaluate g(0). g(1), g(2). g(3). and g(6). cast Y

(b) On what interval is g increasing? Iy j1 f’-"’ @ y= | sin‘rdr

{¢) Where does g have a maximum value?
(d) Sketch a rough graph of g.
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i 15-18 = Find the average value of the function on the given
1 interval.
e g : e 15. flx) =x% [-1,1 16, f(x) = 1/x, [1,4
Lg(x} = [ #{r) dr. where f is the function whose graph r [ ] f@ = 1fx 141
is shown. 17. glx) = cosx, [0, /2]

(a) Evaluate g(x) forx = 0,1,2.3,4, 5, and 6.

(b) Estimate g(7).

(c) Where does g have a maximum value? Where does it
have a minimum value? 19-20 =

(d) Sketeh a rough graph of g.

18. f(8) = sec 6 tan 6, [0, w/4]

(a) Find the average value of f on the given interval.

(b) Find € such that fi.. = f(c).

(c) Sketch the graph of f and a rectangle whose area is the
same as the area under the graph of f.

19. flx)=(x =37 [25]

20. flx) = x, [0.4]

ry
|

21. The table gives values of a continuous function. Use the

| 3-4 = Sketch the arca represented by g(x). Then find g'(x) in Midpoint Rule to estimate the average value of f on [20, 50].

! two ways: (a) by using Part 1 of the Fundamental Theorem

and (b) by evaluating the integral using Part 2 and then 1‘
. differentiating. —
i |
I 3 g = |'_‘(| b ) dr 4 gl = |"(1 + V7) et
! . i @ The velocity graph of an accelerating car is shown.
5B S & SR IR e S e (a) Estimate the average velocity of the car during the first
5-14 = Use Part | of the Fundamental Theorem of Caleulus to 12 seconds.
find the derivative of the function. (b) Atswhat time was the instantancous velocity equal to the
average velocity'
5. glx) = ln‘ U+ 21 dt 6 glx) = i‘.‘ In 1 dt
J J r
(km/h) T
P singdr 2 | |
40 T =
[ tn a0 | !
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. B |
"tan B8 = =], tan {):I#J [ 4 8 12 1 (seconds)
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@ind the interval on which the curve

(x 1
e 3
ol +r+ 0

dt
is concave upward.

25-26 = Let g(x) = | flr) di, where f is the function whose

eraph is shown.

(a) At what values of x do the local maximum and minimum
values of g occur?

(h) Where does g attain its absolute maximum value?

(¢} On what intervals is g concave downward?

(dy Sketch the graph of g.

25, VA

27. If f(1) = 12, f" is continuous, and [} f'(x) dx = 17, whatis

the value of f(4)?

28. The error function
'2 "y ot
erf(x) = 7: .IU e dt

is used in probability, statistics, and engineering.
(a) Show that l: e dt =1 J7 [erf(b) — erfla)].

(b) Show that the function y = e erf(x) satisfies the differ-

ential equation y' = 2xy + 2/

29. The Fresnel function § was defined in Example 4 and
graphed in Figures 7 and 8§,

(a) At what values of x does this function have local maxi-

mum values?

J" sin(mr/2) dt = 0.2

[Chs] 30. The sine integral funetion

. v sint

Si(x) = .[n - dr

is important in electrical engineering. [The integrand

f(r) = (sin 1)/t is not defined when ¢ = 0, but we know that

its limit is | when 1t — 0. So we define £(0) = 1 and this

makes f a continuous furction everywhere. ]

(a) Draw the graph of Si.

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

(¢) Find the coordinates of the first inflection point to the
right of the origin.

(d) Does this function have horizontal asymptotes?

(e) Solve the following equation correct to one decimal
place:

s €in

rdr=1

Jooot

31, Find a function f and a number a such that

forall x = (0.

@:\ high-tech company purchases a new computing system
whose initial value is V. The system will depreciate at the
rate = f(r) and will accumulate maintenance costs at the
rate g = g(r), where 1 is the time measured in months. The
company wants o determine the optimal time (o replace the
system.
(a) Let

C =+ fLL70) + gl ds

Show that the critical numbers of € occur at the num-
bers ¢ where C(1) = f(n) + glr).
(b) Suppose thal

YoV o<r=30
=415 a0 "

0 it 1= 30

Vit
d - >0
= 90 =0 '
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