Name: Class; Date:

]

200a) (i) Le = 5 flrio)Ar [Ar = 22 7] "
i=1 sl =
2[flzo) + flx1) + [(xa) + flxa) + flxg) + Flzs)]
2[0(0) + F(2) + f(4) + F(6) + F(8) + [(10)]
rl +-_
=IO+ EBEHB24+TA+509441)
2{43.3) — B6.G
= oy
(i) Ko = Lo +2- [(12) — 2. (D) -
_— . N —y [n s = sl
= BG.6 4 2(1) — 2(D) (.6
[Add area of rightmost lower rectangle o
and subtract area of leftmost upper rectangle. ]
= oy
&
() Mg = 57 f(ol) Ax ¥
i=1 et = Tx}
2001y + JC3) + F5) + A7)+ F(9) + fF(11)] "“,\
[t ‘_-’['H_'-j LR G5E+TREE+664+514 ‘_".-"\:l \\
F ‘--
2039.7) =794 \

Since [ 1s decreasing, we obtain an overestimate ing lefi e cmits; that 1s, Lg.
(b) Since [ 1s decreasing, we obtain an overestimate by using lefi endpoints: that 1s, g

(c) Since [ 1s decreasing, we obtain an underestimate by using righs endpoints; that 1s, fi.
- [=] - = [=) [I

{d) Mg gives the best estimate, since the area of each rectangle appears to be closer to the true area than the overestimates and

underestimates in Le and He.
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4
3.(a) Ba = Y f(ze) Ar  [Ar =222 ) 74
i=1
P . . o [&- =
| | il |_ | _|I :'.| a :| . I 1 _|I .: "'.H': . J [l |l I.,"-I‘I..I -1 ﬂIl.. 1#
F(2) + fF(3) + f(4) + f(5) e |
i, 4,1, 1 ir 937 -
p tstats=g =128 03
Since [ 1s decreasing on |1, 5], an underestimare 15 obtamed by usig the . .I -
o . o x
ferhit endpoint : L [ 1 2 3 4 5
right endpomt approsimation, /7. X Om I X &
4
(k) L 1 _1:"‘ Flr;_q1) A 72
i—1 Ls
FL A+ F(2)+ F3) + F(4) T (A=
Lyl L3 908 Lo
l+4+4+4=2=2083
.4 15 an overestimate. Alternatively, we could just add the area of the 03t
leftmost upper rectangle and subtract the area of the rightmost lower | ! o
. ; ; o F
rectangle; that 1s, Ly = Hg + (1) -1 — f(5)- L 1 2 3 4 3
K § § n x

13. Lower estimate for o1l leakage: Hy = (7.0 + 6.8 + 6.2+ 5.7+ 5.3){2) = (3L.6)(2) = 63.2 L.

Upper estimate for ol leakage: L5 = (8.7 + 7.6 + 6.8 4 6.2+ 5.7)(2) = (35)(2) = TO L.

14. We can find an upper estimate by using the final velocity for each time interval. Thus, the distance o traveled after 62 seconds
can be approximated by

ti‘-‘ o - - W o ! - - — . - - - -
do= %" v A = (IE5 f/s)(10s) + 3195 + 447 - 5+ 742 . 12 + 14825 - 27 + 1445 - 3 = 54,604 i

i=1

15. For a decreasing function, using left endpomts gives us an overestimate and using right endpoints results in an underestimate.
We will use Mg to get an estimate. Af = 1, so0
Me = 1[v(0.5) + v(1.5) + v(2.5) + v(3.5) + v(4.5) + v(5.5)]

=55 +40 4+ 284+ 18+ 10+4 =155 H

For a very rough check on the above calculation, we can draw a line from (0, 70) to (6, 0) and calculate the area of the

triangle: L(700(6) — 210, This is clearly an overestimate, so our midpoint estimate of 155 is reasonahle.
1. f{r) war, 1= o< 16 Ar= (16— 1)/n=15/mandw; = 1 +iAr = 1 + 15i/n.
" n ——
i i P : n 5 5
A lirn 44, lim 5% flx;) Ax lim % { |+ 15i 15
TI—+ 0 n—oo "l n—oo "l T ]
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. -~ i : - : . . . N
19, lim S 7, an - ean b interpreted as the area of the region lying under the graph of & = tan @ on the interval |01, =

E—+D0 G4y E 3
i=1
: . 1 o | W Ty . L :
smee for gy — tan @ on (0. T with Ao = ——— I ;=041 Ar I and i} 2, the expression for the area 15
i 41 i
Tt Tt a
. - . . - i T . . . . . . .
A lim N (2f) Ar lim N tan (—] — . Note that this answer 1s not unique, since the expression for the area s
rl—n:lc__I Tt 0] e __-l.'n' dn
? ? g

the same for the function y = tan{x — k) onthe interval L. bm + 5, where & 15 any integer.

I_ [] - a fl_‘ ) fl_‘ 1 I_
200 {a) A — —— — —and e — 0+ Ar J—. A lim iy lim Y Tl Az lim (L) - —.
T ) i T — 00 :;—xﬁ n—*sﬁﬁ =y i
n .5 ; " . 12 P 3 g 2
® Jim Yooy = i g St i o | POSER i CoE i (14 7) - ]
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