Class Discussion:    8 November 2017
The Riemann integral
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5. An overestimate of the distance the rocket travels during the first 3 seconds.
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6. An underestimate of the distance the rocket travels during the first 4 seconds.
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7. Consider the graph in Figure 5.1

(@) Give an interval on which the lefi-hand sum approximation of the area under the curve on thatintervl i an underes-
timae.

(6) Give an inerval on which the lefi-hand sum spproximation of the area under the curve on thatinterval s an overesti-
mate.
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8. Figure 5.2 shows the velocities of two cyelists raveling i the same direction. Ifiniially the two eyelists are alongside
each other, when does Cyclist 2 overtake Cyelist 17

(@ Between 0.75 and 125 minutes
(®) Between 125 and 175 minutes
(©) Between 175 and 225 minutes

v umin)

£
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9. The table gives a car’s velocity at time . In each of the four fifteen-minute intervals, the car is ether always speeding.
up or always slowing down. The car's rout is a stsaight line with four towns on t. Town .4 is 60 miles from the stating
poin, own J i 70 miles from the starting point, town C i 73 miles from the sartng point, and town D s 80 miles from
the starting point.For each town, decide i the car has passed it, has not yet passed i, or may have passed .
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1. [10 points] Unfortunately, Sebastian left the King’s castle but never made it to Adam’s manor
because the brabes on his car were sabotaged. Sebastian was driving on a straight road between
the King’s castle and Adam’s manor when he found himself unable to brake and racing down
a hill. Let v(t) be Sebastian’s velocity (in Kilometers per minute) ¢ minutes after he left the
King’s castle. Note that v(t) is positive when Sebastian is traveling towards Adam’s manor.
Sebastian suspected he was being followed so he occasionally backtracked.

Sebastian crashed 30 minutes into his journey. A graph of v(t) is given below.
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a.[3 points] How far from the King's castle was Schastian 12 minutes into his journey?
Include units.
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b. [2 points] What was Sebastian’s average velocity during the first 12 minutes of his journey?
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. [2 points] OF the four times below, circle the one at which Sebastian’s acceleration was
the greatest (i.e. most positive).
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. [2 points] Of the four times below, circle the one at which Sebastian’s acceleration was
the greatest (i.e. most positive).

=6 =13
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d.[3 points] In the interval 0 < t < 30 when was Sebastian the closest to the King's castle?
‘When was he the furthest from the King’s castle?

Answer: Schastian was the closest to the King's castle at  —

‘Sebastian was the furthest from the King's castle at ¢
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[12 points] Below is a table of values for the function t(y) which gives the number of tweets
per day, in millions, on the social media website Twitter, y years after January 1, 2007. For
this problem assume t(y) is an increasing function.
year y ‘0‘1‘2‘3‘4
millions of tweets per day t(y) ‘ 0.005 ‘ 0.3 ‘ 2.5 ‘ 35 ‘ 50

a. [4 points] Using the table, estimate the expression

4
365 / t(y)dy
1

using a left-hand Riemann sum. Please write all of the terms in the sum for full credit.
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4
b. [4 points] Give a practical interpretation of the expression 365 / t(y)dy.
1
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c. [4 points] Suppose T'(y) is the total number of tweets, in millions, y years after January
1, 2007. If T'(3) = 9797, estimate the total number of tweets between January 1, 2007
and January 1, 2011. Indicate what method you use to obtain your estimate and be sure

to show your work.
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[16 points] Suppose the graph below shows the rate of snow melt and snowfall on Mount
Arvon, the highest peak in Michigan (at a towering 1970 ft), during a day (24 hour period)
in April of last year. The function m(t) (the solid curve) is the rate of snow melt, in inches
per hour, t hours after the beginning of the day. The function p(t) (the dashed curve) is the
snowfall rate in inches per hour ¢ hours after beginning of the day. There were 18 inches of
snow on the ground at the beginning of the day.

05 .

inches per hour

t (hours)

a. 2 points] Over what time period(s) was the snowfall rate greater than the snow melt
rate?
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b. [2 points] When was the amount of snow on Mount Arvon increasing the fastest? When
was it decreasing the fastest?




image20.png
c. [3 points] When was the amount of snow on Mount Arvon the greatest? Explain.
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d. [3 points] How much snow was there on Mount Arvon at the end of the day (at t = 24)?
Show work.
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labeled graph of P(t), an antiderivative of p(t) satisfying P(0) = 0. Label and give the

e. [6 points] The graph of p(t) is repeated below. On the empty set of axes, sketch a well-
coordinates of the points on the graph of P(t) at t = 10 and t = 18.
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6 points| Recall the following definitions
© A function £ is even if f(~z) = f(z) for all z in the domain of /.
o A function 1 is odd if f(~z) = —f(z) for all z in the domain of J.

Compute each of the integrals below. If not enough information is provided to answer the
question, write NOT ENOUGH INFORMATION.
. [2 points] Suppase i a diffrentiabe fanction on (~oc,20) and ¢ (the derivativo of 5)

s 2 continous odd function with 9(3) = 2 and (7) = 9. l-‘md/ J(@)ds.

Answer: /; J@)dz—

.2 points] Suppase that s  contnuous and even unction on (~oc,00) and that
[ ataras =~ vina [ ate) + )

PR .

. [2 ponis] Let h(z) = Iz and suppose p s a diflxentiable function on (~ov,0%) with
200 = 7. Find [ (@) + W @0

(B () + K @)p(a)) dz =
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15 points] Using the graph of h(z) shown below, compute each of the following quantities. 1
there is not enough information to compute the given quantity, write “not enovgh information”
You do ot need to explain your answers

\ /
\/

a (3 points] /: (h(z) + 2).1:

b. [2 points] _[ 3h(y)dy

<. [3 points] fh(z — 4z

d.[3 points] The average value of h(z) on the interval [2, 2] assuming that h(z) is an even
function.

e [2 points] H (2), where H is an antiderivative of h

£ [2 points| H(2) — H(0), where H is an antiderivative of h
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12 points] In each of the following questions, sketch a welllabeled graph that satisfies the
given conditions. You do not need to explain your answer, but you should label any relevant
features of your graph. Each part of this problem is independent of the others and there may
‘be many correct solutions.

0
a. 3 points| SﬁﬁdnhEgnvhnfaﬁmmnnf(x)mthaLA J(@)dz = 0 and (0) > 0.

b [3 points] Sketch the graph of a function u(¢) giving the velocity in ft/sec of a bird at time
 seconds, assuming it leaps upward from the ground at an initial velocity of 10 ft/sec at
time ¢ = 0 and hovers momentarily at a height of 2 feet before falling back to the ground.
Positive velocities should indicate upward motion of the bird, and you should label the
‘aspects of your graph that correspond to each of the given quantitics
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In Problems 16, the following expressions give estimates for the distance a rocket travels, where v = f({) is an increasing
funcion that gives the rockets vlocity at time ¢ (in seconds). Which expression best matches the given description?

@ 3/(3) ® f(1)+/(2) © f(2)+f(3) @ 27(1)

@ f0)+f(1) ® 45(0) @ 4/(1)
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1. An overestimate of the distance the rocket travels during the first 2 seconds.
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2. An underestimate of the distance the rocket travels during the first 2 seconds.
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3. An overestimate of the distance the rocket travels from time ¢ = 1 to time ¢ = 3.
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4. An underestimate of the distance the rocket travels from time ¢ = 1 o time ¢ =




