CALCULUS I,

TEST II

MA 125-8B, CALCULUS1I
October 16, 2014

Name (Print last name first): . KC‘S ...................................

|Sh0W all your work and justify your answer!l

LNO partial credit will be given for the answer only!|

You must simplify your answer when possible.

All problems in Part I are 10 points each.

1. Find the absolute maximum and minimum of the function
y = f(z) = (% — 1) on the interval [-1,2].
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2. Find the number ¢ which satisfies the conclusion of the Mean Value Theorem for

the function y = f(z) = 2% + z on the interval [0, 4]
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CALCULUS I, TESTII 2

3. Find all critical numbers of the function y = f(z) = 22% + 32 — 36z + 12 and
identify all local max/min if any.
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4. Suppose that the derivative of a function y = f(x) is:
fl(z) =2*—z—12.
(a) Find the z-coordinates of all local max/min of the function y = f(z).
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(b) At which z is the function y = f(z) most rapidly decreasing?
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5. [15 points] The concentration of an average student during a 3 hour test at time

t is given by C(t) = 2t3 — 3t2 — 12t + 20. When, during the test, is the student’s
concentration maximal?
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6. [15 points] An oil refinery is located on the shore and an oil well is located 10
km off shore 30 km east of the refinery. [Hence if the refinery is located at (0, 0)
and the z-axis is the shore line, then the well is located at (30, 10).] If it costs 10
million per kilometer to lay a pipe line in the ocean and 1 million per kilometer
to lay a pipe line on land, how should one lay the pipe line from the well to the
refinery to minimize the cost? Tip: To avoid working with very large numbers,
you should use cost coefficients in millions per kilometer. That is, multiply your
distances by 1 and 10 rather than 1,000,000 and 10,000,000.

F‘Tﬁ ol well (,e:" . L‘ +(M. A:—s-l-.m“,
to i _ ‘kLg P:‘f)g ' S mb+ Mra alonj
the shoee. Tlen o< %< 30.
Let C( le Hw cost.

Tlon C () = J(’So-ﬂ + 10 xT+/00 Closeoh saterosl

- % oo !
C'(¥)= ~| + 10 (-é(fxzhoo‘) “(2x) \ e
/0% - o ‘ 6(03 =z 30 +10 {too
1°ev - | C(@o =10 (G0 +00
T =
‘Y‘L*loa :/0 m_:—;——
[0 %= \X*+wo :/oorl’g-
[cox® = X" +100 = 316 —
19\ _ . 1o 5¢ tloo
qQq x® = (00 Cﬁ)—’lo ‘l1+lo 1
2z 100
< a8 ~ l2a,s
GEET
N = _—l_(?___ So  ¥he cost mammi'&,q}



CALCULUS I, TESTII 5

7. [20 points] Use calculus to graph the function y = f () = 5 Indicate

T2 —

e 7 and y intercepts,
e vertical and horizontal asymptotes (if any),
e in/de-creasing; local max/min (if any).

You must show work to justify your graph and conclusions. You can use decimal
numbers to plot points (but mark them with exact values).
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8. This question has two parts.

(a) [6 points] Show that the equation y = f(z) = 22° + 3z — sin(z) + 05 =0
has exactly one solution.
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(b) [4 points] Find the linearization of f(z) at a = 0 and use this linearization
to approximate the solution of f(z) = 0.

LD = R(a) + £ (%=
L= L= 3717

L(K) = 7'170 t X

-QG) =0

———

[ o o‘rfrox;m-s"’c—
e s o(u'l- LO‘} = a.

L(D= 4 +2x =0




