1 Section 5.2
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2.f(r)=Inz—-1,1 <z <4, Ar =" =3

Since we are using left endpoints a7 = z;_,

Le =3, f(zi1) A

= (Az)[f(z0) + [(21) + f(x2) + f(@3) + [(z4) + f(a5)]

SO+ FE) + £+ FG) + F3) + £(£)2)]
(-1)+In3—-1+mm2-1+m3—-1+m3—-1+Ini—1]
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The Reimann sum represents the sum of the areas of the rectangles above
the x-axis minus the sum of the areas of the rectangles below the z-axis ;
that is , the bet area of the rectangles with respect to the z-axis.

5.Ar =0 =580 =2

(a)Using the right endpoints to approximate [ f(z)dz,we have

Yy fz) Az = 2[f(2) + f(4) + f(6) + f(8)] ~ 4

(b)Using the left endpoints to approximate [3 f(x)dz,we have

Sict flzic)Az = 2[f(0) + £(2) + f(4) + f(6)] ~ 6

(¢)Using the midpoint of each subinterval to approximate [ f(z)dz,we have
Yicy fl)Ar = 2[f(1) + f(3) + f(5) + f(7)] = 10

8. Aacz% ayn =933 =2

(a)Using the right endpoints to approximate [; f(z)dz,we have
3 f(x) Az = 2[f(5) + £(7) + £(9)] = 2(—0.6 + 0.9 + 1.8) = 4.2

(b)Using the left endpoints to approximate f; f(x)dx,we have



S i) Ax =2[f(3) + f(B) + f(7)] =2(—3.4— 0.6+ 0.9) = —6.2
(¢)Using the midpoint of each subinterval to approximate [; f(z)dz,we have
2 flz)Ax =2[f(4) + f(6) + f(8)] = 2(—2.1+ 0.3+ 1.4) = —0.8

We can not say anything about the midpoint compared to the exact value of
the integral.

9.Ax = % = 2,s0 the endpoints are 2,4,6,8,10 and the midpoints are
3,5,7,9.

The Midpoint Rule gives [!0ov2? + 1de ~ Y5 | f(z)Ax = 2(vV33 +1 +
VB + 1+ VTP +1+V9 +1) ~124.1644

14.See the solution to Exerciseb.1.7 for a possible algorithm to calculate the
sums. With Az = =8 = 0.01 and subinterval endpoints 1,1.01,1.02,...,1.99,2,
we calculate that the left Riemann sum is Ligg = 372 sin(2?_,)Ax ~ 0.30607,
and the right Riemann sum is R0 = 3, sin(z2) Az ~ 0.31448.

Since f(z) = sin(x?) is an increasig function, we have Lipy < f sin(z?)dx <
Rig0, 50 0.306 < Lygg < [y sin(2?)dz < Rygp < 0.315.

Therefore, the approximate value 0.3084~ 0.31 in Exercise must be accurate
to two decimal places.

18.0n [r, 27], limy, 0o 307 <55 Ax = 2T sz gy

30. Av =4 =3 andz; =1+ide=1+% so

J101(z — 4Inz)dr = lim, oo Ry = limy, oo X0 [(1 4 %) — 4In(1 + 2)]2
33.

(a) Think of [} f(x)dx as the area of a trapezoid with bases 1 and 3 and height

2. The area of a trapezoid is A = $(b+ B)h, so [; f(z)dx = 3(1+3)2 = 4.



() f2 f(z)dx = [} f(z)dz + [} f(z)dx + [2 f(x)dz =trapezoid + rectangle +
triangle = $(1+3)2+31+ 423 =44+3+3=10

()7 f(z)dx is the negative of the area of the triangle with base 2 and height
3. 7 f(x)de = _7123 = —3.

(d) f? f(x)dx is the negative of the area of a trapezoid with base 3 and
2 and height 2 , so it equals —1(B + b)h = —1(3 +2)2 = —5. Thus,
19 f@)de = 3 f@)de + [ f()dn+ 2 f(z)dz = 10+ (=3) + (=5) = 2

36. [%,V/4 — 22dx can be interpreted as the area under the graph of f(z) =
V4 — 22 between © = —2 and = = 2 . This is equal to half the area of the
circle with radius 2 , so [, V4 — 22dz = 172% = 2r.

41.[7 sin® z cos* xdx = 0 since the limits of integration are equal.

47-f32 f(x)dx+f25 f@)de—[=5 f(a)dr = fE2 f(x)d$+f:12 f(z)de = fE1 f(z)dz
66.Since | sin 2z| < 1, | [7 f(x) sin 2xdx| < 57 |f(z) sin2z|dx < [Z7 | f ()] sin 2z|dx <

0" |f(@)|dx
70. It’s an n-partition on [0,1],s0 =2 = L and let f(z) = 7= and then
hmn%oo % ?:1 1-1-% = fOl f(ilf)dilf = fOl 1-&-1:52 diC



