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Homework 24

Section 5.1;

4. (a) Ry= ilf(z,) Az [A:z: = # = 1] Y f(x);\/;
1= 2+ =
= f(z1) -1+ f(z2) - 1+ f(zs) - 1+ f(za) - 1 1H—F 1
= f() + )+ F3)+ f@) i
=1+ v2Z+v3+/4~6.1463

Since f is increasing on [0, 4], Ry is an overestimate.

®) L4=ﬁ:f(xi—l)A:r;‘f(:ro)'1+f($1)'1;4‘f($2)'1+f($3)‘1 ’ floy=vx
=1 2 .
= £(0) + F(1) + £2) + £(3) ’ i 1
=v0+v1+ 2+ 3~ 4.1463 ok
0 1 2 3 4 x

Since f is increasing on [0, 4], L4 is an underestimate.

14. (@) d~ Ls = (30 ft/s)(125) +28- 124+ 2512+ 22 - 12+ 24 - 12

=(304+28+25+22+24)-12=129-12 = 1548 ft
() d~ Rs = (28+25+22+24+27)-12 =126 - 12 = 1512 ft

(c) The estimates are neither lower nor upper estimates since v is neither an increasing nor a decreasing function of t.

18. For an increasing function, using left endpoints gives us an underestimate and using right endpoints results in an overestimate.

We will use M to get an estimate. At = 200 =5s= 2 -h=-Lh
M = Z5[v(2.5) + v(7.5) + v(12.5) + v(17.5) + v(22.5) + v(27.5)]
= 755 (31.25 + 66 + 88 + 103.5 + 113.75 + 119.25) = -2-(521.75) ~ 0.725 km
For a very rough check on the above calculation, we can draw a line from (0, 0) to (30, 120) and calculate the area of the
triangle: (30)(120) = 1800. Divide by 3600 to get 0.5, which is clearly an underestimate, making our midpoint estimate of
0.725 seem reasonable. Of course, answers will vary due to different readings of the graph.
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Section 5.2:

6. (a) /_ ,9(@)dz~ Ro = [g(~1) + g(0) + (1) + g(2) + g(3) + g(4)] Az

. =[$+0+5+3+ D+ =0

g il

® [ " gla)dz ~ L = [o(~2) + g(~1) + 9(0) + o(1) + 6(2) + 9(3)] Az

— 0+ (-9 +0+ 3+ 4+ (D] =3

© _:g(z)dzmMF [9(=2) +g(=1) +g(3) + () +9(2) +9(})] Az

=[-1+(=1)+1+1+0+(-3)]M0) =3

I
it M. () [fo(z)dz=1.4-2=4 [areacfa triangle]
®) f; 9(z)dz = ~i7(2)? = —2n [negative of the area of a semicircle]
© [ 9(z)dz = $-1-1=1 [areaofa triangle]
JJ 9(z)dz = f02 9(z) dz + [} g(z) dz + f67g(x) dz=4-2r+31=45-2r

'. b 36. fog (%:n — 2) dz can be interpreted as the difference of the areas of the two ©.1)

|
T
ih i’ shaded triangles; that is, —1(6)(2) + 3(3)(1) = -6+ § = —3. 0 - 5 E
HIgt —2 1

!

40. fol ®|& — 5| dz can be interpreted as the sum of the areas of the two shaded y

triangles; that is, 2(3) (5)(5) = 25.
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