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b. Ax = %, SO X1 = %,xz = %,x3 = %, X4 = ‘Sl,x5 = 1, The Riemann sum is
1, 2y 4\? 1 _ 225
F ) Ax + £ () Ax 4+ f (x5) Ax = (g) +(§) +--.+(§) +1[1=2 =036
¢ Ax = Tl-g, SO X1 = T16>x2 = ]2—0, ..., X10 = 1. The Riemann sum is

3 3
f(xl)Ax+f(x2)Ax+-~+f(x10)Ax={({5) +(%) +---+1}%=%=0.3025.

d. The Riemann sums seem to approach 0.3.

3-1 1 3 4 5 ~ (1 1 1 1Y1 o
Ax =33 :j,soxl:§,x2:7:2,x3:=7,X4=3.ThuS,A~(3/2+7+5/2+§)7~095
3-0 3 3 9 15 3 21 7
Ax - 5 = 3> SO X1 — 10> Xy = 10> X3 = 0 = s X4 = 6> X5 = 10 Thus’

A~ (63/10 4 &9/10 4 g3/2 4 p21/10 4 927/10) (%) ~18.8.

A= 20[f (10) + £ (30) + £ (50) + £ (70) + £ (90)] = 20 (80 + 100 + 110 + 100 + 80) = 9400 fi?.

A~ 20 £ (10) + £ (30) + £ (50) + f (70)] = 20 (100 + 75 + 80 + 82.5) = 6750 12,

2
False, Take f (x) =x,a = —1,and b = 2. Then le fxydx = fflxdx = %xzi = % d4-nH= % > 0, but
=) =-1<0.

True. Suppose f(c) # 0, where a < ¢ < b. If ¢ = g or ¢ = b, then there is an interval [a, a + s) or (b — ¢, b]
where [ f (x)]2 > 0;ifa < ¢ < b, then there is an interval (¢ — u, ¢ + u) in (a, b) where [ / (x)]2 > 0. In any case,

i [ I (x)]2 dx > 0 on each of these subintervals of [a, b].

The Fundamental Theorem of Calculus

~ Concept Questions | page 452

1.

2.

See the Fundamental Theorem of Calculus on page 444 of the text.
See page 448 of the text.

a, It measures the total income generated over (b — @) days. b. fab R()dr
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ExerCiSES | page 453

1. A= [} 2dx = 2x|} =2 (4 — 1) = 6. The region is 2 A= [% 4dx = 4x|*, = 8 — (—4) = 12. The

arectangle witharea3 -2 = 6. region is a rectangle with area 4 [2 — (—1)] = 12.

=2

3.4= f132xdx = xzﬁ =9 —1=8. The region is a

parallelogram with area § (3 — 1) 2+ 6) = 8. =(=2+4) - (—% + 1) =3

y
The region is a triangle with area % 3) (%) = 3.

A=A e+ dr= (P43 =@+ - (1-3) =12,

n

f

A= [P lax—)dx = (22 —x)[} = 32-4 - (8-2) =22,
7. A= fj‘l (—-x2+4) dx = (—%x3+4x)‘2_1 = (—§+8) - (% —4) =09,

4
8. A= [ (4x —x%)dx = (2x2—%—x3)‘0 =32-§=2

=

21
.A:/ —dx=Inlx|?=In2-In1 =2
1 X

41 4 1
10.A:/ —dez/x—2dx:___
2% 2 x

9
1 A= [] Jxdx= §x3/2’] =2@7-1)=2%

! L1
42 4

2

3

12 4= [} dx = §x'f =1 s1-1)=20.

—

13, A= [ (1=x"P)dx = (x - %x4/3)l—; =(-1-3)--8-12)=2.
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14

A= a1 dx =2\ =23 - 1) =4

15. A= [Pe¥dx = "3 = ¢ — 1 ~ 6.39.

16. 4 =f12(ex - x)dx = (e" —%xz)‘%z (e —2) -

17. f}3dx =3xl3 =34 -2)=6.

18. 2 (2)dx = —2x]%, = —4—2=—6.

19

20

21

22

23

1
-t

J=et—e—3~317.

CfE@x 4 3)dx = (3 +3%)[ = (16 +12) — (1 4+ 3) = 24.

4ot = (=42 =0 (-4- )
CLy2xtdx = %x3|3_1 =2@n-3(¢-n="%

. f02 8x3dx = 2x4|g =32,

9
5

. fzz (x* = 1)dx = (%x3 -—x) ]2_2 = (% —-2) - (-—% +2)

2. i Jidu= 30" 3@ -3 =4,

25, [f2x1Pdx = 2. ?—‘x4/3|€: =36-1=1%.

2. f{ 252 dx = 2(<2x7 1)} = =4 (3 - 1) -2
27, [l (¢ = 2x% + 1) dx = (%x4 — 23 +x)‘;

28

29

30

31

32

33

2
1

SR B ) de = (%ﬁ-%r%r)[ = [% (64)—%(16)+2] - (4

4
/ labc:1n|x|14:1n4—1n]=1n%:1n4.
1 X

32
. / ;dx = 21n|x||? =2In3.
1

=4
= 3.

(=)}

4
S x =) dx = f§ (2 —x)dx = (%x4—%x2)10=64—8=56.
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1
I )
1—'1
5 x72dx = —= 3:1—%:%.
2
2. 1 1 3
f12x 3dx——;2—1——3+1=3.

Jo v (VE+V2) dx = [ (V2 +2/5 ) d

a'x_—_/ (3x—2+4x*2)dx— ( x —2x—§:)
1

/43x
1

2
/(1+ + — )du_(u+lnu——l)
1 U

3_2x* 44

x2
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)= (4o

2o dx =1 (¢ =222+ 1 alx—(1 5—%x3+x)‘1_1=(%—

4

1

:(24—8~—1)—(%—2—40>=——

2

1

()= R s = (-2 = (-4 - (3-2) =

(f 24 4x3/2)|; _

2

2

Wof P

=(2+m2-4) -1 +0-D=3+m2

1):

16
s.

1

353

a. The change in the number of annual personal bankruptcy filings between September 30, 2010 and September

2012 was N (1) = [ [<R (1)]dt = — [ (0.0771 +0.0825) dt =

of approximately 319,000.

b. The approximate number of personal bankruptcy filings in 2012 was

NQ@) =

Projected spending in 2016 is

A (6)

approximately $440.9 million.

a. C(300)—C(0) =

300
b. [500

a. R (200) =

N (©) + J& N’ (r)dr = 1.538 — 0.319 = 1.219, or 1,219,000.

390 (0,0003x2 — 0.12x 4 20) dx = (0.0001x — 0.06x2 + 20x)

= 0.0001 (300)% — 0.06 (300)% + 20 (300) = 3300.
Therefore, C (300) = 3300 + C (0) = 3300 + 800 = $4100.

C’ (x)dx = (0.0001x> — 0.06x2+20x))| 50,
= [0.0001 (300)* — 0.06 (300)* + 20 (300)]

300

300

300

200 (0.1x + 40) dx = (—0.05x2 + 40x)| 3% = 6000, or $6000.

b. R (300) — R (200) = [3%0 (—0.1x + 40)dx = (~0.05x2 + 40x) |30 = 7500 — 6000 = 1500, or $1500.

a. The profit is

2% (=0.0003x2 + 0.02x +20) dx + P (0) =

220
b. [0

P! (x)dx = P (220)

— P (200) =

(—0.0001x3 + 0.01x2 + 20x

)200+P(0)

= 3600 + P (0) = 3600 — 800, or $2800.

(—0.0001x> + 0.01x? + 20x)

2 = 219.20, or $219.20.

[-0.0385/2 +0.0825¢]] ~ —0.319, a decline

= A(0)+ S R(6)dt =317 + [° (109521 + 17.357) dr = 317 + [0.5476:2 + 17.3571]) ~ 440.856, or

— [0.0001 (200)* ~ 0.06 (200) + 20 (200)] = $900.




