Math 1la Homework Solutions
Section 5.2
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2 Lg = :.—.21 f(zi-1)Az [z} = 341 is a leR endpoint and Az = 0.5] y
=0.5 [f(l} -+ f(1.5) + f(2)
+1(25)+ £(3) + /38)]  [f(z) =lnz—1]
=~ 0.5(—1 — 0.5045349 — 0.3068528

— 0.0837093 + 0.0986123 + 0.2527630)
= 0.5(—1.6337217) =~ —0.816861
The Riemann sum represents the sum of the areas of the two rectangles
above the z-axis minus the sum of the areas of the four rectangles below
the z-axis; that is, the ner area of the rectangles with respect to the z-axis,

8. (a) Using the right endpoints to approximate [;’ f(z) dz, we have
3 f(a) Az = 2f(2) + £(4) + 1(6)] = 283 +23 - 105) = 02
(b) :sing the left endpoints to approximate [° f(x) da, we have
S J(@ir) Az = 2[(0) + F(2) + /(4)] = 2093 +8.3+2.3) = 39.8

i=1

(c) Using the midpoint of cach interval to approximate f: f(z) dz, we have
Ea: F(@:) Az =2[[f(1) + f(3) + f(5)]] = 2(9.0 + 6.5 — 7.6) = 15.8.
i=1

The estimate using the right endpoints must be less than f,f J(x) daz, since if we take 7 o be the right endpoint z;
of each interval, then f(z;) < f(z) for all = on [z;_1, =], which implies that f(z:) Az < f:‘_l f(z)dz, and so

the sum Eal [f(z:) Az] < gal [f:“’_l f(z) d:r] = [ f(z)dz. Similarly, if we take =] to be the left endpoint z,—

3
of each interval, then f(zi—1) > f(z) for all z on [2;_y, =], and so Y, [f(xi-1) Az] 2 f; f(z) dz. We cannot
i=1

say anything about the midpoint estimate.

12. Az = (4 - 2)/4 = 0.5, so the endpoints are 2, 2.5, 3, 3.5, and 4, and the midpoints arc 2.25, 2.75, 3.25, and 3.75.
The Midpoint Rule gives

f;zlnzci:l: A~ ?;1 f(@) Az [f(r) = zlnx]

= 0.5[f(2.25) + f(2.75) + /(3.25) + f(3.75)] =~ 6.6960.

14. See the solution to Exercise 5.1.7 for a possible algorithm to calculate the sums. With Az = 0.01 and subinterval

endpoints 1,1.01,1.02,...,1.99, 2, we calculate that the left Riemann sum is
100 100

Ligo = 3 /14 (%i-1)? Az =~ 1.80598, and the right Ricmanin sum is Ry = 3 W1+ (=:)? Az =~ 1.81420.
=1

=1
Since /1T + a2 is an increasing function, we must have Ligg < ff v1+ z?dz < Ripo, 50

1.805 < Lioo < [ I+ a2 dz < Rioo < 1.815.
Therefore, the approximate value 1.8100 in Exercise 11 must be accurate to two decimal places.



36. |3z — 5| da can be interpreted as the arca under the graph of the function
f(z) = |3z — 5| between z = 0 and = = 3. This is equal to the sum of the
areasnfthctwon'iangles,soffis::—5[d:=-§-%-5+é(3—%}4=%,

@ [y fOdt+ [P fOd+ [ fOdt = [ e = 2+ O dr1=—6 >
i@)dt=—6-2-1=-9

47.0n(1,3,lnl1 Sz <In3 = 03-1)< [Plnzdz < (n3)(3-1) = 0< [} Inzdz <23,



