Solutions 5.2

b—a 3-0 1
2. f(z) =2 —22, 0< <3 Azx= n“=T=E. : F) = = 2
Since we are using right endpomts, =] = . >l
Ro= 3. flz0) Az it
i= 1
= (A2) [f(z1) + Flm2) + F(ws) + F (22) + f (28) + f ()] R R

[F(3) +FW)+ () +F(2)+F(2) +73)]

1
2
H-2-1-2+0+5+9)=3(F) =3

The Riemann sum represents the sum of the areas of the two rectangles above the x-axis minus the sum of the areas of the
three rectangles below the x-axis; that is, the net area of the rectangles with respect to the z-axis.

b—a 2—-0

3 f(z)=e"=2,0<2<2 Ar= ZTZ%' ;“
Since we are using midpoints, x; =%; = 1 (21 + 2:)- sl fw=e—2
M= 3 £(@) Az = (&) [7(72) + £a) + F(s) + £ (2] g
=3[/(3) +7(3) +7(5) +£(3)] T
=1 -2+ (11— 2) 4 (1 —2) + (7 - 2)| L 2 *

== 2.322086

The Riemann sum represents the sum of the areas of the three rectangles above the x-axis nunus the area of the rectangle
below the x-axis; that is, the net area of the rectangles with respect to the =-axis.

6. (a) Using the right endpoints to approximate [*_ g(x) dx, we have
E: glzi) Az = 1[g(—2) +g(—1) + g(0) + g(1) +g(2) + 9(3)] =1 -05-15-15-05+25=—05
(b) Using the left endpoints to approximate [*, g(z) dz, we have
ﬁ:l glxi—1) Az = 1[g(—3) + g(—2) + g(—1) + g(0) + 9(1) + g(2)] #2+1—-05—-15—-15-05=—1.
(c) Using the midpoint of each subinterval to approximate ff3 g(x) dz, we have

é:l 9(T:) Az = 1[g(—2.5) + g(—1.5) + g(—0.5) + g(0.5) + g(1.5) + ¢(2.5)]

~154+0—-1—-175—-1405=-1.75
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7. Since f is increasing, Ls < [;° f(z)dz < Rs.
Lower estimate = Ly = é Fzi_1) Az = 5[F(0) + 7(5) + F(10) + £(15) + £(20)]
=5(—42 —-37— 25— 6+ 15) = 5(—95) = —475
Upper estimate = R = gf(xa) Az = 5[f(5) + £(10) + f(15) + f(20) + f(25)]

=5(—37—25—-64+15+36) =5(—17) = —85

17. On [2,6], lim Y a;In(1 +27) Az = [} In(1 + 2?) dz.
n— o0 i=1

L . 2
18. On [r,27], lim Y S22 Ag =f ST da

i=1 & x

33. (a) Think uff: f(z) dz as the area of a trapezoid with bases 1 and 3 and height 2. The area of a trapezoid is 4 = 1(b+ B)h,
so [P f(z)de=2(1+3)2=4.
® [y f(z)dz = [j f(z)dz + [} (=) dz + [5 f(z) dz

trapezoid rectangle triangle

=3(1+32+ 3.1 + 3-2-3 =4+3+3=10

(© [, f(x) d is the negative of the area of the triangle with base 2 and height 3. [ f(x)de = —% -2-3 = —3.
(d) f:f(as] dz 15 the negative of the area of a frapezoid with bases 3 and 2 and height 2, so 1t equals
1 1

[y fl@)de = [} f(z)de + [, f(z)dz+ [} f(x)de =10+ (—3) +(—5) = 2.

4. (a) [[g(z)de=1.4-2=4 [area ofa triangle]
®) [} g(z)dz = —1m(2)* = —27 [negative of the area of a semicircle]
© [{g(x)de=1-1-1=1 [areaofa triangle]

J"GT glz)dr = fnz glz) dx + f: glx) dz + j: glz)dr=4—-2r+1=45-27
38 ffl{ﬂ — 2z) dx can be interpreted as the area of the triangle above the x-axis ¥4
minus the area of the triangle below the x-axis; that is,

1O6) - @@ =2 -2=4
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39. f: || dz can be interpreted as the sum of the areas of the two shaded ¥
(2,2)
triangles; thatis, 2(1)(1) + 2(2)(2) = 3 + 2 = 2. -

41. [°, f(z)dz+ [} f(z)de — [} flz)de = [°, f(z)dz+ [} f(z)de  [byProperty 5 and reversing limits]

= [2, f(=) d= [Property 5]
8. [} f(z)de =[] f(z)dz — [} f(z)dz=12—-36=84

49. [[2f(x) + 3g9(x)] dz =2 [ f(z)dx + 3 [, g(x) dx = 2(37) + 3(16) = 122

3 forx <3 . _
50. If f(x) = ,then [ f(x) dx can be mterpreted as the area of the shaded ¥y
x forx>3 sl
region, which consists of a 5-by-3 rectangle surmounted by an 1sosceles right triangle . /

whose legs have length 2. Thus, [} f(z) dz = 5(3) + 3(2)(2) = 17.
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