MTHI132 - Examples

4.1 Problems

Table and Graph Problems

Example 1. The speed of a runner increased steadily during the first three seconds of a race. Her speed at
half-second intervals is given in the table. Find lower and upper estimates for the distance that she traveled
during these three seconds.

t(s)[0]05[1[15] 2 [25]3
v (fe/s) |0 3 |4 5 |55 6 |8

ot = 0.8

FA’WZ(%"‘: ﬂ‘g(;_\,a.s(-rii—ré‘f‘%) = éz

Lowae Samy = o-§(0+4+a+c+§s+6) = ‘f7/4,L

Example 2. Speedometer readings for a motorcycle at 12-second intervals are given in the table.

t(s)[ 012243648760
v (ft/s) [ 5] 1020 |22 [ 30| 25

(a) Estimate the distance traveled by the motorcycle during this time period using the velocities at the
beginning of the time intervals.

(b) Give another estimate using the velocities at the end of the time periods.

(c) Are your estimates in parts (a) and (b) upper and lower estimates? Explain. }UO
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Example 3. The velocity graph of a particle is shown. Use it to give an overestimate and underestimate

of the distance traveled by the particle on the interval [0, 6]. ("]7[7 o« ¢ Lowas Sum
um

v (m/sec)

X o1 (4643 42 4 2¥5542) =[4]

6 /| AN -

N us=1( 75+ 4bt+3+64 +(7+C£‘)

= 22\
1 2 3 4 5 6 t (SGC)
Examples with equations e
Example 4. Estimate the area under the curve f(z) = x/(z + 2) on [1, 4] using 3 rectangles and
(a) Left sums _
. bOX= ol —
(b) Right sums > //
1= | (fmﬁnwﬁs)) Yo= 0 =]
(L, 3 = Xy= Yotk = |41 =2
L3+ 3) =0 |
1 o) Yoo Witex = 24 =3
— 2)+F12)+ e
2 — - —
t}(-li+% + 3 ) ~ 1] G b witerved - U/l:)/[)/%-&,(,%ﬂj
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Example 5. Estimate the area under the curve f(z) = ? on [—4, —1] using 4 rectangles and right

9= =4) 3
a4 Ty =4

Yoz a= %
¥ = 4+ F =A%

1

sums.

RS =% (34t (20 fFr)
+ f-10)

~ [.bS
Fre —4 4 l‘%: -2.5

Y- -4+43% = ~1f
N4 = *4+4¢ =

Unseen Difficulties
Example 6. Consider the function f(z) = z(z — 4)? on the interval [0, 6].

(a) Estimate the area under f using left-hand end points and

(i) n=3
(i) Az =1 (|) n=% >80 < —b’ =2

LS =2 (ﬁuwffz) tth) =

(l‘{) e D Ae=0, ¥ =] X2 ¥y =3, Y=k = Me=b

LS = | [l + o+ {2) 4 J;\%)%([ZH%W)
<t(o4 G+ ¥+ 34045)
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(b) Estimate the area under f using right-hand end points and

M ar=2 () ox=L D [0,2)02,4)046]
wee RC — ot (et e ) =2 (31 o T4 =40
1) heb D axz%qz[ 10,00, A03]13.4004. 5116 L]
RS = ax( 00+ te 3B+ Fia {1 +716)
= 45

(c) Use your curve sketching abilities and 4.1 video notes to explain why none of the previous estimates are
technically upper sums.

Coe (d)

XY = w*—‘#)) n o]

Her) = (V-2 26 X=4%)

(d) Find an upper sum of f using 3 rectangles.

=3 ax= oy T30 74%,____5—4)( ¥-4 o) =90
— » 4 et AN 4 e %) 2_2_ Q+2 ? ,4)(%(_4)»0
Mg—é*(;‘zg.;“) DL 4 )%[ SA6+4) | e,

Y~ on _f(y) — )Cé/l? y»\jaL '{—()() ::’B/ M (X -f\y)-_-)_ﬁ_ =
<10, 7) Yelna] AET4b]

10-0%) ) =
+10) = ¢\ =2 ) =@
1) =0 !
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