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o Make sure to write your complete name on your copy.

e You must answer all eight (8) questions below and write your answers directly on the ques-
tionnaire.

e You have 75 minutes to complete the exam.
o When you are done (or at the end of the 75hmin period), return your copy.

o Devices such as smartphones, cellphones, laptops, tablets, e-readers, ipods, gameboys (and,
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(QUESTION 1 (10 pts)

On the Big Island, it snows on the top of the Mauna Kea Volcano. You create a perfect
spherical snowball with snow found on the Mauna Kea summit. While you go down the
volcano, the air temperature increases and the snowball starts to melt. If it melts so that its
surface area decreases at a rate of 2cm?/min, find the rate at which the volume decreases if
the surface area is 10cm?.

Note: The surface area of a sphere is A = 4mwr? and the volume of a ball is V = gwr?’.
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(QUESTION 2 (10 pts)
Let f(z) = vz + 4.

(a) (5 points) Find the linearization of f(x) at a = 0.

(b) (5 points) Use the linearization found in (a) to approximate v/4.1.
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(QUESTION 3 (10 pts)

(a) (5 points) Using Newton’s method with z; = 1, find the approximation x5 of the root of
the equation

2 —r+1=0.

(b) (5 points) For which starting points x; do Newton’s method fail?
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(QUESTION 4 (20 pts)

Use the guidelines learnt in lecture to sketch the curve y = —*5.
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QUESTION 5
Find the value of the following limits.

. . 23+ 4z + 2
(a) (5 points) lim o0 s 1o

4
(b) (5 points) lim v

T—00 13/[53 + o+ 3

V22 42
(c) (5 points) lim ver e

z——oc0 g +4
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(QUESTION 6 (15 pts)

Answer the following:

5
(a) (5 points) Find the value of > (2i).

i=1

(b) (5 points) Draw the region for which the area is described by the following expression:

i 3L (14 2)°
11m - - .
n—}ooizln

n
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(c) (5 points) Find all numbers ¢ that satisfy the conclusion of the Mean Value Theorem for
f(z) =7 on [1,3].
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QUESTION 7 (10 pts)

Find the dimensions of a rectangle with area 1000m? whose perimeter is as small as possible.
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(QUESTION 8 (10 pts)

Let f(z) =sinx.

(a) (5 points) Using two rectangles, approximate the area of the region between the z-axis
and the graph of f(z) between 0 and 7/2.

(b) (5 points) Ilustrate the region from part (a) and the approximating rectangles.
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