Math 1A Fall 2001: Section 5.4 Solutions

k ‘ ' k 8 = . since the area ™
& (a) 9(~3) = [ f(t)dt =0,9(3) = [2, f(t)dt = [°, f(t)dt + [y f(t)dt = O by symmetry
above the z-axis is the same as the area below the axis.
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(b) From the graph, it appears that to the nearest 3,
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0(=2) = [22 f(t)dt ~ 1, 9(=1) = [} £(t)di =3}, and \
0 ~ 5L 1 '
g9(0) = [_5 f(t)dt = 53. : b 1
(c) g is increasing on (—3, 0) because as x increases from —3 to 0, we keep o1

adding more area.

(d) g has a maximum value when we start subtracting .are'a; that is, :'tr ,c:: 1= 0

(f) The graph of g’ () is the same as that of f(z), as mdl::ated by t)"g;;“#

—(a) By FIC1, g(z) = J2(2 + cos B

g'(z) = f(a) =2 +cosz. ot o

(b) By FTC2, g(z) = JZ (2 + cost)dt = \ "+ s
= (2z +sinz) — (27 +0) =2z

; = cCOsS . .
R SN g(x) 2
x>7 :
g frz> T

g

ing;—z‘l' =

—— £(t) = Int and g(z) = J7 Int d, so by FICL, ¢'(=) = /() = Inz.

— = dh _ dhdu |
2 —_— = —_—— so

=2 u ‘ V‘ “-\\
h’(z)=d—i-/° \/1+r3dr=£/o \/1+r3dr-%:=\/1+u3(22)=2z\/1+(12)3=2z\/1+z“.
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1. Forthecurvetobeconcaveupward,wcmusthavcy >0~y--/o 1+t+¢2 d = y T+ot+a?

no —(1+2z) 7- For this expression to be positive, we must have (1+2z) < 0, since (1+z + ””2)2 > 0 for
(1+z + z2)
alz. (1+22) <0 & z< —%. Thus, the curve is concave upward on (—oo, —%)
—o VTRV w2 — —
2. (&) By FICL, ¢'(z) = £(z). So 9'(@) = f(z) =
(since f = ¢/ changes from positive to

ha negative there) and loca] minima at ¢ =
maximum or minimum at z — 10, since f is not defined for z > 10.

(b) We can sce from the graph that 15 fat] > |fe f > |fé fai > |8 faif > | fai
S0 g(2) = [f:fdtl, 9(6) = J5 fdt = g(2) — [f;fdtl + Ifffdt[, and

9(10) = £° f dt = g(6) - I I fdt’ + l flo fdt’. Thus, 9(2) > g(6) > ¢(10),
of g(z) occursat ¢ = 2.

Oatz =2,4,6,8 and 10. g has loca] maxima at z = 2 and 6
4 and 8. There isno local

and so the absolute maximum
(c) g is concave downward on those intervals
9'() = (), 50 g"(z) = f(=),

and (9, 10). So g is concave

where g < 0. But
which is negative on (1,3), (5,7)

B 0gisc downward on thege intervals,
X @z <0, then g(z) = [* f(t) gt = Jo0dt=0. T ®
HOSo<1theng(e) = 7 f(t)dt = [ 11 [32)7 = 102 ’t

Ifl<z< 2, then
9() = [T () dt = [2 f(t)ar 4+ INIOL

=9+ [f(2-t)dt = 3(1)%+ 2t — 2t%]3
=1+ (22429 - (2

%):22—%:1:2—1.

Ifz > 2 then g(z) = Jo Ft)at =g(2)+‘f;0dt =140=1. %o ly
(0 ifz<o
12?2 f0<z<1
22-32°-1 if1<z<2 '
1 if z>2

(c) fisnot differentiable at its corners at z = 0,1, and 2. £ is differentiable on (. m
g is differentiahla ~w 7



