Calculus 1 - Antiderivatives and Integrals — seoins,

Professor:
Dr. Joanna Bieri
joanna_bieri@redlands.edu

Part 1 - applications Biological activity in water is

reflected in the rate at which carbon dioxide, C'Os, is s | A
added or removed. Plants take CO; out of the water oot | I
during the day for photosyntheses and put CO; into the i | / '-\L
water at night. Animals put CO; into the water all the | i .
time as they breathe. The figure shows the rate of change i | i e
of the CO; level in a pond where t measures the time 001 | ! \
since dawn. At dawn there was 2.600 mmol of COs per U} S A "J? s
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The following table gives the rate at which CO; is entering or leaving the water
t] f@&) [t f@&) [t ] f@) [ e F@ ¢ ] f@ |t ]| f@
0] 0000 | 4]-0039| 8 |-0.026 | 12 | 0.000 | 16 | 0.035 | 20 | 0.020
2|-0.044 | 6 | -0.035 | 10 | -0.020 | 14 | 0.045 | 18 | 0.027 | 22 | 0.012
@What are the units of f(t)? In words explain what would the following integral represent?
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@At what time was the CO, level the lowest? Highest?

Lowest ot L =12 hrs Hyhst oF teo, 24,
3. Estimate how much CO; enters the pond du?ing the night (¢ “12tot= 24). Eshimde anven wnder corve

. OR use LHS, RHS.
4. Estimate the COz level at dusk (twelve hours after dawn).

5. Does the CO; level appear to be approximately in equilibrium? (ie. after an entire day does the CO, remain
about the same?)

74 Fre t=12 + t=224y: QAt=2 _ ;
& Ty B Fiea (.0¥5 + .635 + .0:1 ¥ .0 F.0IZ +0)(2) = .28 o™ik
LIt . (o + HS ¢ .035 4+ .0L] + .02 .p-.nz) (:) £ BF s

@ Fl)= 2.6 then sobhut (- o9 -. 01 - 035 - .02 —. 020 —0)(2) = =325

F(iz) ~ 2.272.
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Part 2 - Drawing Antiderivatives

1. On t.he. gra.ph to the below you see F(z) = f'(z). Using the grid to the right draw possible antiderivatives. How
many antiderivatives does f'(z) have? There weudd be an 1n Ancle nurm ber of them ... + constwrt

=1

| /[ogu e1.5), (4exed)

e On what interval(s) is F an increasing function? On what intervals is f decreasing?

/_ﬁ.sck uﬂ

£
* On what interval(s) is F concave up? concave down? Cohwwe up between E3 R Ea e [‘ o é]

e At what point(s) does F have a relative minimum? a relative maximum? Min % =4 MKAX X = 'f?_

# Recall that

Fo-Fo=[ soi Oy Fe)+Y = 1.5

(e B-'fz
o If F(0) =1, then what is the exact value of F(1)?

2. Consider the graph of the function f(z) = F'(z) below and answer the following questions.  AphdevivieArve.

)

=2

o Estimate the integral

; s 2,
[r@e _ and e3g

o If the antitderivative F(z) has the value F(0) = 30, estimate F(7). F(1) -F(#e) =

o Sketch a rough graph of the antiderivative F(z) with the information given above.
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F(7) < wif 12.5
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Part 3 - Using Assaderdatives e Solve m
B ench of the mnegealk below. St stae i the Dategral s & Definite or Tidefinite fntegral Wi ovalinte 14 by Budiog
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et ke [I(;l)s(x)dr ‘.5! dx = %l.'l'c-
" ﬁb muH' HM‘-

Debhmute _[PM:]# = H{') o H.(u) a0

5 Why would we have trouble evaluating .
[oed = G8) - 6()
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