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2. () g() = [ f(t)dt, s0 g(0) = [} F(t)dt =0.

g(1) = fu fl#)dt=2-1-1 [arcaoftisngle] = 3.

9(2) = [Zf()dt = [y F(t)dt+ [ F(£)dt [below the x-axis]
=1-3-1-1=0
93) =g(2)+ [ ft)dt=0-1-1-1=-1

9(5) =g(4)+ [} F

(2) f(t) :

9@ =g+ ff F)at=—3+1-1-1=0.

(4) f(t)dt

9(6) = g(5) + [7 f(t)dt

() g(7) = g(6) + [ f(t)dt ~ 4+ 2.2 [estimate from the graph] = 6.2. @ 7
(c) The answers from part (a) and part (b) indicate that g has a minimum at g

x = 3 and a maximum at = = 7. This makes sense from the graph of f

since we are subtracting areaon 1 < = < 3 and adding areaon 3 < & < 7. —
0] 1 ™~ 7x
6. (a) By FTC1 with f(t) =2 +sintanda = 0, g(x) = [ (2 +sint)dt =

g'(x) = f(x) =2+ sinx.
(b) Using FTC2,

g(z)= [[(2+sint)dt = [2t — cos tly = (2z —cosz) — (0 — 1)

=2z —coszx+1 =

g'(z)=2—(—sinz)+0=2+sinzx

1 x =
d
12. G(m}:f cosﬁ?dt:—f cosv’?dt = G’(m):——f cusﬁdt:—cosﬁ
= 1 dz 1

dy dydu

du
18. Let u = sinz. Then — = CAlso, — = —= —
uw = sinx en o COS T 50, T o d:v’so

d d [ d
Y = — 1+t2dt——f V1T 82 dt-— =—d—f v’l+t2dt-£
L]

dx sin

—/ 1+ u? cosx = —\,-‘1+51n T COs X

8 21/278 s
24.f.r—2f3d.r= - =3[m1';3} =3(87-1"%) =3(2-1)=3
1 1/3 N 1

0. [Fly—D2y+dy= [J(2°—y—Vdy=[3° -3’ —y]. = (¥ -2-2)—0=
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38. [} coshtdt = [sinht], = sinh1 —sinh0 =sinh1 [or 1(c — 1]

4+’ 2 4 P [—2 :
40.f du—f (4u_3+u_1)du=[—Qu_2+ln|u|i| =|:—2+lnu} =(—3+mn2)—(—2+Inl) =
1 1 - 1 “-

u? 1

142 1} 142 1—2x 142
56. g{m]=f tsintdt=f tsintdt—l—f tsintdt=—f tsintdt—Ff tsintdt =
1—2= 1—2=x 0 0 0

g'(z) = —(1 — 2x)sin(1 — 2z) - d;fr(] —2z) + (1 + 2z) sin(1 + 2z) - C’%(l + 2x)

= 2(1 — 2z) sin(1 — 2=) + 2(1 + 2=) sin(1 + 2z)

60. f(x) = f (1- tz)etz dt is increasing when f'(z) = (1 — :vz)emz is positive.
0

Since e*” >0, fl(z) >0 < 1—22>0 < |z <1, so fisincreasingon(—1,1).

d {1 1 1 1 1 1
2. a<§m+15in2m+0)=§+Zc052w-2+0=§+§cos2m
=%+%(23052w—1)=%+cas2:r—%=cuszw
3 3/2 2/2 2?2 283 2 5/2 | 2 b/3
ﬁ.f(Vmg+Vx2)ir=]{m +x )dm=m+5—‘m+c—5x +z27 +C

1 9
12-f(ﬂ?2+1+ 2+1)dw=%+m+t3n_lw+c
&

in 2 2 s
fsm mdw=fwdm=f2casa:d:n=23in:n—|—c

1
sIn @ SIn @

e

2. [Mt(1—t)at=[' t(1—2t+¢)at = [ (t—262 +¢%)at = [2 - 262+ L*] |

~(5-3+h) (el -

4 4 4 4
VI — U f (v"!_" y ) f —2/2 1 [ —_1/2 ]4 [ 2 ]
sz | M Zgy = (Y -E)ay= Ny = [—25? ] = [ _
.,/; =] 7 )= (y ¥y~ )dy y vl |, 7 |yl 1
—(-1—In4)—(—2—Inl)=1—In4
— _ _ 2 2
42f (z—-1)" 1) doe— f a? — 3z° -|—3:v 1 zf ($_3+E_l2)dm=[%$2—3m+31n|m|—|—1:|
1 x Tl

(2-6+3In2+3)—(3-3+0+1)=3In2-2

50.y=\‘.1/’; = x=y4,501—1=f0194dy=[%y5:|3=

=08 O

£ +In2
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56. The slope of the trail is the rate of change of the elevation E, so f(x) = E’(z). By the Net Change Theorem,
I3 flz)dz = f; E'(z) dx = E(5) — E(3) is the change in the elevation E between = = 3 miles and = = 5 miles from the
start of the trail.

64. By the Net Change Theorem, the amount of water that flows from the tank during the first 10 nunutes is

10 10 10 .
[y r(t)dt = [,°(200 — 4t) dt = [200t — 2¢%] ° = (2000 — 200) — 0 = 1800 liters.

66. (a) By the Net Change Theorem, the total amount spewed into the atmosphere is Q(€) — Q(0) = faﬁ r(t) dt = Q(€) since
2(0) = 0. The rate r(¢) is positive, so ) is an increasing function. Thus, an upper estimate for 2(€) is Rg and a lower
b—a 6—0

estimate for Q(€) is Lg. At = = 1
n

G
Rg = ¥ r(t:) At = 10 + 24 + 36 + 46 + 54 + 60 = 230 tonnes.

=1

6
Le = Y r(t:_1) At = Re +7(0) — r(6) = 230 + 2 — 60 = 172 tonnes.

=

® At =2 —= - 33;“ — 2. Q(6) ~ Mz = 2[r(1) + r(3) + r(5)] = 2(10 + 36 + 54) — 2(100) — 200 tonmes.

70. Let M (t) denote the number of megabits transmitted at time ¢ (in hours) [note that D(#) is measured in megabits/second]. By
the Net Change Theorem and the Midpoint Rule,
M(8) — M(0) = [ 3600D(t) dt ~ 3600 - 22[D(1) + D(3) + D(5) + D(7)]

72 T200(0.32 + 0.50 4 0.5€ + 0.83) = 7200(2.21) = 15,912 megabits
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