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7 [0 @ —eN)de=[z"—¢c*]", =(0—-1)— (1—e V) =—2+1/e

10 fy—Du+1dy= [ —y—Ddy= [ -3’ -] = (£ -2-2)-0=1%

14. f;")d‘secﬁ tanfdf = [:lr.u:f:E?]:],T"4 =sec T —sec0 = VZ-1

18 18 18
16. f 3 4s— V3% dz =3 [23”2} =2/3(18"2 —1'%) = 2/3(3v/2 — 1)
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1 = 1
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20 [ 10fde=|1C | =10 L __9
; In10|, 10 Inl0 Inl0
2z —1 if2x—1>0 22—-1 ifz>1
8. 22— 1] = _ = - 1
—(2x—1) 1f2x—-1<0 1—-2z fxr<g
Thus, [} 22 — 1| de = [/*(1 = 22) dz + [} (2 — 1) do = [z — 2], + [ = 2]},
— (-3 -0+ (-2 -(-h=t+2-(-H=3

3. f(x) = 1/2* is not continuous on the interval [—1, 3], so the Evaluation Theorem does not apply. In fact,  has an infinite

discontinuity at =z = 0, so [~ (1/2?) dz does not exist.
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38 f_zfrn cosx dr = [sin 3:} i = sin 27 — sin(—m/2) ¥
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44, fu(vz+2)2dv=fu[v4+4v2+4)dv=f(uﬁ—|—4v3—|—4vjdv=F—|—4T—|—4?—|—C'=—;Uﬁ+v4+2v2—|—C'
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2. () g(z) = [y f(t)dt,s0g(0) = [, f(t)dt =0.
g(1) = [l f(H)dt=21-1-1 [araofuiangle] = 1.
g(2) = [} f(t)at = fulf(t)dﬂ—fff(t)dt [below the x-axis]
=3—3-1-1=0.
g(3) =9[2J+f23f(t)dt=0—%-1'1=—§.
g(4) =g(3)+ [; f(H)dt=—3+3-1-1=0
g(5) = g(4) + [ f(t)dt=0+15=15.
g(6) = g(5)+ [ f(t)dt=15+25=4.

(b) g(7) = g(6) + f; f(t)dt = 4 4+ 2.2 [estimate from the praph] = 6.2. (d) g
(c) The answers from part (a) and part (b) indicate that g has a minimum at g
z = 3 and a maximum at x = 7. This makes sense from the graph of f
1
since we are subtracting areaon 1 < = < 3 and adding areaon 3 < = < T.
ng T dding x < T e —
3. (@) g(z) = [ F(t) dt. @ 7
9(0) = Jj f(t)dt =0 g
g(1) = [, f(t)dt=1-2=2  [rectangle],
9(2) = [§ f())dt = [§ F()dt + [T £(£) dt = o(1) + [T F(¢) at !
=2+1-2+31-1-2=5  [rectangle plus triangle], o] 1 x
o(3) = [ f(t)dt=g(2) + [ f(H)dt =5+3-1-4=7,
g(6) =g(3)+ f: f(t) dt [the integral 1s negative since f lies under the x-axis]
=7+[-(3-2-241-2)] =7-4=3
(b) g is increasing on (0, 3) because as = increases from 0 to 3, we keep adding more area.
(c) g has a maximum value when we start subiracting area; that 1s, at » = 3.
5. ¥ y=1+1¢ (a) ByFICl, g(x) = fum(l +t*)dt = g'(z)=f(z)=1+2z"

(®) BYFTC2, (=) = [{(1+ ) dt=[t+ 3], = (e +327) -0 = g'(a) =1+2"

glx)—=
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(a) By FTC1 with f(t) = 1 +fanda =0,g(z) = [ (1+v%)dt =
g'(z)=flz) =1+ =

(b) Using FTC2, g(x) = [ (1 + v/%) dt = [t+§tm]u z+ 257 =

d@) =1+ =1+z

8. f(t) = e ~fand g(z) = [Tt ~*dt, s0 by FICL, ¢'(z) = f(z) = &= =

1 & d &
12. G(:r}:f cosﬁdt:—f cosVidt = G’(x):—d—f cos Vit dt = —cos/x
1 * J1

x

., du dh  dhdu
14. Let u = x°. Then = = 2z. Also, — = T
2
d [* d [ d
h'(x]=d—f \fl—l—?"adr:d—f \!]+r3dr-d—u=\£1—|—u3(2x]=2x 14 (z2)® =22+/1 + 25
T Jo u Jo €xr
= 2 —1 u? —1 u? —1 2 —1 u? —1
17. = _ = d _ =~ d -
g(e) fz, 2 1° f w2+1 u+f w1 ]ﬂu w1 u+f 211
_(22)’ -1 (3z)® 4z* —1 9% — 1
g'(z) = 2 2 (2 Vrf 2 (32) = —2- g " Ot
{29:}+1 " dz (32 +1 dzx 427 + 1 027 + 1
18. y = {1+v2}wa‘v= (1+u)ludu+/ (1+v2)mdv

=—f (1+U2}mdv+f 1+H%d =

0 0
d d

y' = —(1+ (sinz)?)"". In (sinz) + (1 + (cos z)*)™ - = (cosz) = —(1 +sin® z)*° cos x — (1 + cos® z) "’ sinx
x x

20. (a) ByFTCl, ¢'(z) = f(x). Sog'(x) = f(x) =0atx = 2,4, € 8, and 10. g has local maxima at x = 2 and € (since f = g’
changes from positive to negative there) and local numima at » = 4 and 8. There 1s no local maximum or minimum at

x = 10, since f is not defined for = > 10.

(b) We can see from the graph that gfdti > f;_fdt| > 6fdt| > |[2 fdt| > 1"fdt|_ So g(2) = fffdtl,
9(6) = [* fdt = g(2) — f;‘faft| + ‘jf fdtl,andg(lﬂ) = [1 fat = g(6) — fjfdt' Lo faft|_ Thus,
g(2) = g(6) > g(10), and so the absolute maximum of g(z) occurs at z = 2.

(¢) g is concave downward on those intervals where g” < 0. But g'(z) = f(=z), (d) ¥ g
s0 g (z) = f'(x), which is negative on (1,3), (5,7) and (9, 10). So g is 03

concave downward on these mntervals.

0f 2 4 6 & 10%

Page 3




210-ps18ans

2 g(y) = [} f(x)de = g'(y) = F(y)- Simce f(z) = [{""VI+2 dt, ¢"(y) = f'(y) = V1 +sin’y - cosy,

50 g"(Z) = /1 +sin?(Z) -cos T =, /14 (3)2. 2 =56 . Y5 _ V15

t ti! IZ
23. y= —_—t = Yy =
Y /u 2 +it2 L )
pw_ (@ +z+2)(2x)—2?(2x+1) 227 +22°+4x—22"—2 2’44 z(x+4)
Y= (@2 +x+2)° - (% fz +2)° @@ rz+2? (Ptzt2)2
The curve y is concave downward when 3" < 0; that is, on the interval (—4, 0).

30. (a) If = < 0, then g(x) = [ F(t)dt = [ 0dt =0. (®)
If0 <z <1 theng(x) = [ f(t)dt= [ tdt= [%tz];f =17
If1 < = < 2, then

o(z) = [FFt)dt = [, f(t)dt+ [T F(t)dt = g(1) + [ (2—t)dt

10+ 2= 300 =+ (20— 37) — (2 ) =2 371 |

) 3 g
Ifz > 2 theng(x) = [; f(t)dt=9(2)+ [ 0dt=1+0=1.So /—
0 if z<0 of i i

9(z) = > Hozest

2I—%IZ—1 flcax<2
1 if »>2

(c) f is not differentiable at its corners at x = 0, 1, and 2. f is differentiable on (—oc,0), (0,1), (1,2) and (2, co).
g 1s differentiable on (—oc, oo).
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