|CaLcuLus 131: TEST 4: INTEGRAL CALCULUS. |

Do not omit scratch work. I need to see all steps. Skipping details will result in a loss of
credit. Thanks. Same mstructlons as prewous tests. There are at least 150pts to earn on
this exam. :
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Problem 4 _,Ll—l'pt’]‘Use the definition of the definite integral and the FTC part II to calculate
the following infinite sum:
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Problem 5 §| Integrate. These are all solvable with algebra, basic identities and the
basic antiderivatives. (shouldn’t need a u-substitution here)
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Problem 6 llEogtﬂ‘Integrate.
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Problem 7 /Q&p‘lﬁ]' Suppose %% gives the rate at which cats jump out a window. What does
14 ‘—:[%dt represent given that ¢ = 0 corresponds to noon and ¢ is in hours.
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Problem 8

either implicitly or explicitly.
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s| Integrate. Show work where necessary. Indicate all u-substitutions
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Problem 9 [15pts] Suppose that the acceleration of Herbert is given as a function of time

t to be a(t) = t. Furthermore, Herbert undergoes one-dimensional motion along the

z-axis where he begins at the origin with a velocity »(0) = 1. Calculate the velocity
and position of Herbert as a function of time.
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Problem 10 [15pts] Calculate area bounded between y = z and y = z®. Include a graph

which indicates the typical infinitesimal region and include algebra which justifies the
bounds of the integration you did to calculate the area. (in short, show your work

please)
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Problem 11 [15pts] Calculate area bounded between z = 2 — y* and z = ~2. Include a

graph which indicates the typical infinitesimal region and include algebra which justifies
the bounds of the integration you did to calculate the area. (in short, show your work

please)
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Fekk,

Problem 12 [ths] Suppose A(z) = [° f(t) dt for z € R. Furthermore, suppose that f is a
continuous function on R. Answer the questions below in view of the information just
given: (Feel free to use any important theorems which I presented in lecture to answer
the questions above. (I do mean for k € N in part (3. )))

1. if fis dlﬁerentlable on R then is A also differentiable on R?
2. if f is not differentiable then is A also a differentiable function ?

3. if f is k-times contmuously d}ﬁerentlable then A is (k + 1) times contmuously _
. dlfferentlable 7
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