Solutions 5.1--Spring 2008

1. (a) Since f 1s increasing, we can obtain a Jlower estimate by using ¥
left endpoints. We are instructed to use five rectangles, so n = 5. y=fx)

= f(zo) - 2+ f(x1) - 2+ f(wa) - 2+ flws) -2+ f(za) - 2
= 2[£(0) + £(2) + F(4) + £(6) + (8)] 0 5 10
~2(1+3+43+54+63)=2(20) = 40

Since f 1s increasing, we can obtain an ypper estimate by using ¥
right endpoints. y= o)

=
RE = ; f(x‘:} ﬁl‘

= 2[f(z1) + f(z2) + flzs) + flzs) + fzs)] :
= 2[£(2) + £(4) + £(6) + £(8) + F(10)] . 10
A~ 2(3+43+54+63+7) =2(26) =52

Comparing Fg to Lg, we see that we have added the area of the nghtmost upper rectangle, 7(10) - 2, to the sum and
subtracted the area of the lefimost lower rectangle, (0) - 2, from the sum.

10
® Lo =Y flzic1) Az [Az=1850 = 1] ¥
i=1 —
= 1[f(=0) + f(z1) +- - + f(zo)]
= F(O)+ F(1) + -+ £ (9)
=14+214+34+37+43+494+544+584+63+6T7
=432 10
10
Rio = ), f(z:) Az = f(1) + f(2) +---+ F(10) Y
= y=fx) -
= Lo+ 1- f(10) — 1- £(0) xim*mﬁ; s4
=4324+T7—-1=492
0 5 10+
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5. (a)f(.r:}=l+xzand£.r=2_—é_1}=l =
Re=1-f(0)4+1-f1)4+1-f(2)=1-1+1-241-5=8.

2—(—1)

Az = =05 =

Rs = 0.5[f(—0.5) + F(0) + F(0.5) + f(1) + F(1.5) + £(2)]
=05(125+1+125+2+325+5)
= 0.5(13.75) = 6 875

O La=1-f(—1)+1-f0)+1-f(1)=1-241-1+1-2=5

Lg = 0.5[f(—1) + f(—0.5) + f(0) + F(0.5) + F(1) + f(1.5)]
=05(2+ 1254 14 1.25+ 2+ 3.25)
= 0.5(10.75) = 5.375

(© Ms=1-f(—05)+1- f(0.5) +1- £(1.5)
=1-12541-125+1-325=57

Ms = 0.5[f(—0.75) + £(—0.25) + £(0.25)
+ £(0.75) + £(1.25) + £(1.75)]

= 0.5(1.5625 + 1.0625 + 1.0625 + 1.5625 + 2.5625 4 4.0625)

= 0.5(11.875) = 5.9375

(d) M appears to be the best estimate_

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

n—o0 n—oo i3 n—oo iy i n’

In

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

A= lim R, = lim Y f(z:)Az = lim In(3 4+ 72/n)
=1 n—

T
n— o0 n—0o0 ; = | 3+ 72-1.";?’1 n'

\2
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21. lim Z%tan;icanbeinterpreledasmeareanftheregionlyingmderthegraphufy=tanxuntheinterval [0.5].
n—o0 4 2711 T
. o w/4—10 by _ i . . .
since for y = tanz on [0, | with Az = =4 % =0+iAz= I’aﬂdxi = x;, the expression for the area is
7 T T

A= lim } f(zf)Az= lim tan(i) %.Notethatthisansweris not unique, since the expression for the area 1s
n—o0 ] T

n—oo i An

the same for the function y = tan(z — k) on the mterval [kr, kx + ], where k 1s any integer.
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