Winter 2008, Section 5.3

3. (@) g(x) = [§ f(8)dt. @ 7
g(0) = [j F(t)dt =0 g
g(1) = [} f(H)dt=1-2=2  [rectangle],

9(2) = [7 f(®)at = [ F(e)dt + [7 F(#)dt = o(1) + [} f(t) it i
=2+1-2+2-1-2=5 [rectangle plus triangle], of 1 x

9(3) = [Fft)at=o(2)+ [] f(t)dt=5+1-1-4=7,

g(6) = g(3) + f; f(t) dt [the intepral is negative since f lies under the z-axis]
=7+[-(3-2-2+1-2)] =7-4=3
(b) g 1s mcreasing on (0, 3) because as x increases from 0 to 3, we keep adding more area.
(c) g has a maximum value when we start subtracting area; that 1s, at = 3.

4 (@) g(—3)= [ f(t)dt =0,9(3) = [?, F(t)dt = [°, f(t)dt + [] f(¢) dt = O by symmetry, since the area above the
x-axis 15 the same as the area below the axis.

(b) From the graph, it appears that to the nearest 1, g(=2) = [ 2 f(t)dt ~ 1, g(—1) = [} f(t)dt ~ 31,
and g(0) = [°, F(t) dt ~ 51
(c) g 1s increasing on (—3, 0) because as x increases from —3 to 0, we (e) Y

keep adding more area.

(d) g has a maximum value when we start subtracting area; that is, at

e

x=10.

(f) The graph of g'(z) is the same as that of f(z), as indicated by FTC1.

d 1 dh dh d
au ——. Also _ fneou

1
13. Letu = —. Th = ket
u x e dx x? T dx du dx’ 50

1/ u /
h(z) = < arctantdt — & [ arctantdt- 2% — arctanw T4 — _ orctan(l/z)
dx J, du J, dx = x?

14, Letu = 2*. Then &% — 20 Also, 22 — SR 2
dx dx du dx

2
d [* d [* d
hﬂ:;::]:a‘/u\ vl-i—r‘?dr:Ef \31+r3dr-d—2=\,‘]+u3(2x:}=2x\,‘1+{:x3 =2z 142°
0

sine 1f 0<x < /2

M. If f(z) = { then

cosx Hx/2<z<qn

Jo flz)dz = ﬂi’iz si.n.az‘d:r:'+Jf;:;,2 coszdr = [— cosx]:;” + [sinz]7 ;, = —cos § +cos0 +sinm —sin §
=—0+1+0-1=0

Note that f is integrable by Theorem 3 in Section 5.2.
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if —2<z<0

2
42, If = then
f(=) {4—:.:2 f0<az<2

[, fle)de= [°,2de+ [}(4—2®)de = [22]"  + [4c — 327] = [0— (—4)] + (£ —0) = 2

Note that f 1s mtegrable by Theorem 3 in Section 5.2
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