Math la Homework Solutions
Section 5.1

1. (a) Since f is increasing, we can obtain a lower estimate by using
left endpoints. We are instructed to use five rectangles, son = 5.

Ls =3 f(sis)Az [Ar=tos = 020 _g
=

= f(xa) - 24 f(m1) 24 fl2a) - 2+ fz3) - 2+ f(za) - 2
=2[f(0) + £(2) + F(4) + £(6) + £(8)]
~2(1+3+43454+6.3)=2(20)=40
Since f is increasing, we can obtain an upper estimate by using
right endpoints.

Re =éf{n,‘l.ﬁm

=2[f(z1) + f(z2) + flza) + f(za) + f(zs))
=2[£(2) + f(4) + f(6) + F(8) + F(10))
~23+43+54+634T)=2(26) =52

Comparing Hs to Ls, we see that we have added the area of the rightmost rectangle, f(10) - 2, to the sum and
subtracted the area of the lefimost rectangle, f(0) - 2, from the sum.

(b) Lo = ’E fzi) Az Az =152 = 1]
=]

=1[f(zo) + f(z1) + - -+ + f(za)]

=0+ f(1)+---+ J(9)

2142143437443 4+494+54+58+6.3+6.T
= 43.2

B = :ﬁlf{r;} Az = f(1) + f(2) +--- + f(10)

= Lo +1- f(10) - 1- £(0) m;ulihu?;'ifknﬂﬂ E,]

=43.2+7-1=49.2

L@ Ro= 3 f(@) Az fae=tgloy
= f(=:1) -1+ f(22) -1 + f(xa) - 1+ f(za) - 1
= f2) + f(3) + f(4) + £(5)
=d+3+i+i=H =123
Since f is decreasing on [1, 5], an underestimate is obtained by using the
right endpoint approximation, Rs.

(b) Ls = il.f(m-l)ﬁw

=)+ 1(2) + f(3) + f(4)
=1+3+3+1=8=2083
Ly is an overestimate. Alternatively, we could just add the area of the
leftmost rectangle and subtract the area of the rightmost; that is,
La=Ri+ f(1)-1— f(5)-1.




5. (a}f{2)=1+mgand&x:%”-=l =
Ra=1 flO)+1-f(1)+1-f(2)=1-1+1-2+1-5=8

ﬂI-‘z—_—é_—ll=ﬂ.5 =

Re = 0.5[f(=0.5) + £(0) + £(0.5) + f(1) + f(1.5) + f(2)]
=05(1.254+1+1254+2+325+5)
= 0.5(13.75) = 6.875

M La=1-f(-1)+1-f(0)+1-f(1)=1-2+1-1+1-2=5
Le = 0.5[f(=1) + f(~0.5) + f(0) + f(0.5) + f(1) + £(1.5)]
=05(2+1.25+ 1+ 1.25 + 2 + 3.25)
= 0.5(10.73) = 5.375

(€) Ma =1 f(—0.5)+1- f(0.5) +1- f(1.5)
=1-126+1-1.25+1-3.25=5.75
Mg = 0.5[f(—0.75) + F(—0.25) + f(0.25)
+ F(0.75) + f(1.25) + f(1.75)]
= 0.5(1.5625 + 1.0625 + 1.0625 + 1.5625 + 2.5625 + 4.0625)
= 0.5(11.875) = 5.9375

(d) Mg appears to be the best estimate.



7. Here is one possible algorithm (ordered sequence of operations) for calculating the sums:

I Let SUM = 0, X_MIN = 0, X MAX = m, N = 10 (or 30 or 50, depending on which sum we are ealculating)
DELTA_X = (X_MAX — X_MIN)/N, and RIGHT ENDPOINT = X MIN + DELTA X.

2 Repeat steps 2a, 2b in sequence until RIGHT _ENDPOINT > X _MAX.
2a Add sin (RIGHT _ENDPOINT) to SUM.
2b Add DELTA_X to RIGHT ENDPOINT.

At the end of this procedure, (DELTA_X) - (SUM) is equal to the answer we are looking for. We find that
Rijg=— ‘Esm( )“-'19335 RWEEt-Z (3:}):519982 and Rgg = -—l};:lsm(m)ml.gﬂ"_l&
It appears that the exact area is 2.

Shown below is program SUMRIGHT and its output from a TI-83 Plus calculator. To generalize the program, we
have input (rather than assign) values for Xmin, Xmax, and N. Also, the function, sin z, is assigned to Y}, enabling
us o evaluate any right sum merely by changing Y, and running the program.

PROGRAM: SUMRIGHT PPQNSUMHIEHT
1825 : Hmin=70
:Promet Emin Wmax="77
tPrompt ¥max H=718
:Prompt H 1.983523537
f (Emax—2minl~N2D Done
:EmintD+R
H FDI""( Is 1 ] N)
: S+ ? ( 235
iR+
:End
kS22
:DisFr 2

8. We can use the algorithm from Exercise 7 with X MIN =1, X MAX = 2, and 1 f (RIGHT_ENDPOINT)? instead

1 1
of sin (RIGHT_ENDPOINT) in step 2a. We find that Rya = i ?;'1 v i) ~ 0.4640,
Hag = -315 .Em =2 0.4877, and Rso = 510 {E, [_1.#50)2 72 0.4926. It appears that the exact area

is

bl



