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1. Let f(x) = cosx. Use linear approximation of f(x) to estimate the value of cos
(
π
2 + 0.01

)
.

2. Let g(x) = x2 − 2. Do two steps of the Newton-Raphson method starting with initial guess
x0 = 1.

3. Suppose that the edge lengths x, y, z of a closed rectangular box are changing at the following
rates:

dx

dt
= 1m/sec,

dy

dt
= −2m/sec,

dz

dt
= 1m/sec.

(a) Find the rate at which the box's volume is changing at the instant when x = 4, y = 3,
and z = 2.

(b) Find the rate at which the box's surface area is changing at the instant when x = 4,
y = 3, and z = 2.

4. Given the function f(x) = 4x3 − x4.

(a) Find all critical points of f(x).

(b) Identify all intervals on which f(x) is increasing and on which it is decreasing.

(c) Find the relative extreme values of f(x).

(d) Identify all intervals on which f(x) is concave up and on which it is concave down. Find
any in�ection points of f(x).

(e) Sketch a graph of f(x) clearly indicating and labeling the information found in parts (a)
through (d).
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