Solutions 4.9

1.

51.

. fiz) =

f{I}=I{2—I:}z=I(4—4x+xz)=4I_4I2+I3 =

F(z) = 4(%x2) 41+ it o =22 -+ 1+ O

10z~*
flx)= 0_ 102~° has domain (—oo, 0) U (0, o0), so F(z) = —8 4z®

9

See Example 1(b) for a similar problem.

" i i 1
fz)=2+2*+2° = fllz)=22c+iz*+ix"+C = f(e)=2+ 52"+ £2* +Cz+D

. fz)=1—6x = flz)=2—32"+C.f(0)=Candf(0)=8 = C=8,s0f(zx)=0x—32"+8

2

22 =1 2 —Ilnx+C} if >0

2 —In(—z)+C2 ifz<0

1
=x—%hasdomain(—oo._0}u(0,°°} = f(l‘]={i

f)=3:-ml+Ci=1+Ciand f(1)=1 = Cy=0.

f(-1)=1-ml1+C=1+Crand f(—1) =0 = Cp=—

b3 ]

2 Inzx ifz=0

?—In(—z)—1 ifz<0

iz
Thus, f(z) =4
EI

. f"(6) =sinf+cosf = f(§)=—cosf+sind+C. f(0)=—14+Candf(0)=4 = C=25s0

F/(6) = —cos 8 + sin® + 5 and hence, f(8) = —sinf —cos8+ 50 + D. f(0)=—1+ Dand f(0)=3 = D=4,
so f(f) = —sinf — cosf + 56 + 4.

. bis the antiderivative of f. For small =, f is negative, so the graph of its antiderivative must be decreasing. But both ¢ and ¢

are increasing for small =, so only & can be f’s antidertvative. Also, f 1s positive where b 1s increasing, which supports our

conclusion.

. 'We know right away that ¢ cannot be f’s anfiderivative, since the slope of ¢ 1s not zero at the x-value where f = 0. Now f 1s

positive when « 1s increasing and negative when « 1s decreasing, so « 1s the antiderivative of f.

¥ The praph of F must start at (0, 1). Where the given graph, y = f(x), has a
) /\ ) local minimum or maximum, the graph of F will have an inflection point.
0 i / N Y Where fis negative (positive), F is decreasing (increasing).
Where f changes from negative to positive, F will have a minimum.
¥ ‘Where f changes from positive to negative, F will have a maximum.
1'\ a Where £ is decreasing (increasing), F is concave downward (upward).
0 : x
y =]EM _/ﬁﬁ.‘__
min.
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Solutions 4.9

53. ¥
2 ifo<z<l1 2x4+C fO0<z<1
fllz)=41 fl<z<2 = flay)=qz2+D fl<az<?2
-1 if2<2<3 —x4+E if2<x<3

f0)=-1 = 2(0)+C=-1 = C = —1. Starting at the point

(0, —1) and moving to the right on a line with slope 2 gets us to the point (1, 1).
The slope for 1 < = < 21s 1, so we get to the point (2, 2). Here we have used the fact that f is continuous. We can include the
point =z = 1 on either the first or the second part of f. The line connecting (1, 1) to (2, 2) 1s y = «, so D = 0. The slope for
2<r<31s—1,sowegetto(3.1). f(3)=1 = —3+E=1 = E=4 Thus
2r—1 H0<z<1
flz)=A= fl<ae<2
—x+4 f2<2<3

Note that f'(x) doesnotexistat x = loratx = 2.

Page 2




