Homework 25

Section 5.2:
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The Riemann sum represents the sum of the areas of the three rectangles above the z-axis minus the sum of the areas of the

two rectangles below the z-axis.
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The Riemann sum represents the sum of the areas of the four rectangles above the z-axis minus the sum of the areas of the
two rectangles below the z-axis. Note that the Riemann sum has the same value as the sum of the areas of the first two

rectangles.



8. (2) Using the right endpoints to approximate f; f(z) dz, we have

é F(zs) Az = 2[£(5) + F(7) + F(9)] = 2(~0.6+ 0.9+ 1.8) = 4.2.

Since f is increasing, using right endpoints gives an overestimate.

(b) Using the left endpoints to approximate f: f(z) dz, we have
3
> flzic1) Az =2[f(3) + f(5) + f(T)] =2(—-34— 0.6+ 0.9) = —6.2.
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Since f is increasing, using left endpoints gives an underestimate.

(c) Using the midpoint of each interval to approximate || 39 f(z) dz, we have

3
S F(@) Az =2[f(4) + f(6) + fF(8)] =2(—2.1+ 0.3+ 1.4) = —0.8.
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‘We cannot say anything about the midpoint estimate compared to the exact value of the integral.

9. Az = (8 — 0)/4 = 2, so the endpoints are 0, 2, 4, 6, and 8, and the midpoints are 1, 3, 5, and 7. The Midpoint Rule gives

4
Jysinyzdz~ 3 f(2:) Az = 2(sinv/I +sinv/3 + sin v/5 + sin /7 ) & 2(3.0910) = 6.1820.
i=1

10. Az = (/2 — 0) /4 = %, s0 the endpoints are 0, §, T, 3%, and F, and the midpoints are %, 32, 5= _and IZ. The Midpoint

Rule gives

4
f(;'/z cos*zdr = ) f(T:) Az = § [cos* (&) + cos* (3%) + cos*(3Z) + cos*(1£)] = £ (2) ~ 0.5890.

i=1

12. Az = (5 — 1)/4 = 1, so the endpoints are 1, 2, 3, 4, and 5, and the midpoints are 1.5, 2.5, 3.5, and 4.5. The Midpoint Rule
gives
4 .
[ z?edz = 3 f(Ti) Az = 1[(1.5)%e™ 15 + (2.5)%¢72° + (3.5)%e 75 + (4.5)%e™*®] =~ 1.6099.
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M. [2(2° —Ndz=2[ " do— [[1dz=2(c* —€) ~1(3—1) =2 ~2e—2

52. F(0) = f; f@t)dt=— f02 f(t) dt, so F(0) is negative, and similarly, so is F'(1). F(3) and F'(4) are negative since they
represent negatives of areas below the z-axis. Since F'(2) = f22 F () dt = 0 is the only non-negative value, choice C is the

largest.
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