Workshop Problems—October 26

1. Using linear approximation, show that for any real number £k,

(1+ :c)k ~ 1+ kx for small zx.

Use this to estimate 1.02V3 and 1.027.

1
2. Let f(x) = —— — cosx.

(a)
(b)

(¢)

(d)

1tz
Graph f(z) in the window 0 <z <6 and —1 <y < 1.5.
Using Newton’s method, write a formula for z, 41 in terms of z,. Your equation should use the
specific function in this problem.
Suppose zyp = 2. Compute the next two approximations x; and x,. Explain what happens to the
sequence of approximations {z,} as n gets large. You should use both numerical and graphical
evidence to support your assertion.
Suppose xg = 4. Compute the next two approximations x; and x5. Explain what happens to the
sequence of approximations {z,} as n gets large. You should use both numerical and graphical

evidence to support your assertion.

3. Find the extreme values of the function in the given interval.

(a)
(b)

y=(z—22?? I=[-1,2
y=tantz—1z; [=[-3,5

4. A square and a circle are placed so that the circle is outside the square and tangent to a side of the

square. The sum of the length of one side of the square and the circle’s diameter is 12 feet, as shown.

Suppose the length of one side of the square is x feet.

(a)

(b)

X

| 12

Write a formula for f(x), the sum of the total area of the square and the circle. What is the
domain of this function when used to describe this problem? (The domain should be related to
the problem statement.) Sketch a graph of f(z) on its domain.

Suppose that the object (square or circle) with larger area is painted red, and the object (square
or circle) with smaller area is painted green. The cost of red paint to cover 1 square foot is $4,
and the cost of green paint to cover 1 square foot is $10. Let g(x) be the function which gives the
cost of painting the squares. Describe the function g(x). Sketch a graph of g(z) on its domain.
Hint The answer will be a piecewise-defined function. A complete answer should give all relevant
information

Where is the function g(z) continuous? Where is it differentiable? Which value of z gives the
least cost?



