Solutions to Assignment 10

4 4—10 ;
4. (a) Ry = :; flz:) Az [:‘_\x =—0 = 1} : flry=+/x
= flz1) - 14+ flaa) - 1+ flzz) - 1+ fzs) - 1 i
= f(1) + £(2) + f(3) + F(4) 0
1 2 3 4 X
= VI+/2+ 3+ 4 ~61463
Since f is increasing on [0, 4], R4 is an overestimate.
4
(®) Ly = _Zlf{n_l}ﬁx = f(wo) - 1+ f(z1) - 1+ fl2) - 1 + f(z3) - 1 ¥ fol=x
i= 2
= f(0) + f(1) + £(2) + £(3) 1
=0+ 1+ 2+ /3 ~41463
o 1 2 3 4 x

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

17. flz) = Yz, 1<z<16 Azr=(16—1)/n=15/nandz; =1+ 1Az =1+ 15:/n

151' 15

T

A= lim R, = lim Ef(x,)&x— 11m f: y

T—O0 n— c:o i—

18. f{x}:lnTx, 3<x<10. Ar=(10—-3)/n=T/nandz; =3+ 1Az =3+ Ti/n.

A= lim R, = lim Zf(r,}f'_\x— lim 3 In@+7i/n) T

n—oo iy 3+ Ti/n n’
b—a 3—-0 1
2. f(z)=2>—2z, 0<z <3 Az= — =" =3 : o) =
Since we are using right endpoints, x; = x:. .

s
Rs = ;f(:r:,} Az 11+

=
[
-

= (Az) [f(z1) + f(za) + f(z3) + f (za) + f (z5) + f (z6)]
=L[F(3)+F()+F(E)+F2) +f(2)+ 73]
=3(-3-1-3+0+2+3)=3(5) =%

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
three rectangles below the x-axis; that is, the nef area of the rectangles with respect to the r-axis.

10. Az = (7/2—0) /4 = Z,so the endpomts are 0, I, T, 3F, and Z, and the midpoints are =, 3=, 2= and = The Midpoint

=3>4= 31

Rule gives

J”rf cos® wde =~ g:f{.r,}&a:— %[cos (11:] + cos (16} + cos { }—f—cns 15)] = %(%J == 0.5890.

i X 2
18. On [, 27], lim Y =22 Ag =f 2T dx

i=1 i x
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Solutions to Assignment 10

4 L3
22, f (@ + 22 —5)dz = lim Y f(z:)Ax [Ax=3/nand = = 14 31/n]
1 n—oo i

(2 4 2) 2

. 3[» 6 9:° 6i

n—oo 115

n

= lim %

— :
n Cﬂ‘=-l

.3 &f9 12 .39 =2
= lim —[Z(—z-zz-i—?-a—Q)} = lim —[—22124—

n—oo 11| =1\ T

n—oo ?13 G 1‘12 2 ke’

PRI S

— (E_n—l—l_2n+l+18‘n—|—l_ﬁ)
2 n n n

lim 2 I-I-l Q—I—l + 18 I—I—l —6/=2.1.2418-1—6=21
n—oo| 2 n e ?’1 2

3. (@) [ g(x)der=1-4-2=4 [area ofa triangle]

®) [5 g(x)de = —1m(2)* = —27 [negative of the area of a semicircle]
© [ g(z)de=21-1-1=1 [areaofa triangle]
f; glz)dr = fuz g(z)dz + f: g(x) dz + j: glz)dr=4—-27+1=45—-27
40. fﬂm|9:—5| dz can be mterpreted as the sum of the areas of the two shaded ¥

triangles; that 1s, 2(2)(5)(5) = 25.
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