
May 13th, 2019 Name
SWMS-Night Homework 1 in Calculus Page 1 of 1

1. Suppose

y = f(x) =





x if 0 ≤ x ≤ 1

2− x if 1 ≤ x ≤ 3

x− 4 if 3 ≤ x ≤ 4.

(a) Find the domain and range of the function f .

(b) Draw a graph of the function f .

(c) Graph each of the function: z = 4f(6− 3x) + 17.

(d) Find the domain of the function: w = 1√
1+2f(2x−1)

(e) Express each of the following functions in terms of f(t), where f is defined as above with x
replaced by t. (Your answer should be of the form y = Af(B(t− C)) +D):

“Let y be your speed in m/sec. Between time t = 0 and t = 10 sec you speed up from 30 m/sec
to 35 m/sec, accelerating at a constant rate. At that instant you see a police car ahead, and
you start decelerating at a constant rate, slowing to 25 m/sec at time t = 30. Noticing that
the police car is taking an exit from the freeway, you start accelerating again, reaching your
original speed of 30 m/sec at time t = 40. ”

2. Let f(x) = 3x5 − 9x2 for all x ∈ R. Find the

(a) Zeros of f, f �, f ��.

(b) Identify regions where: f is positive; f � is positive; and f �� is positive.

(c) Identify: Critical points (i.e all local maxima, local minima); inflection points; regions where
the graph is concave up and down.

(d) Identify lim
x→∞

f(x) and lim
x→−∞

f(x)

(e) Draw a rough-sketch of graph of f

3. Let f(x) = x3e−x for all x ∈ R. Find the

(a) Zeros of f, f �, f ��.

(b) Identify regions where: f is positive; f � is positive; and f �� is positive.

(c) Identify: Critical points (i.e all local maxima, local minima); inflection points; regions where
the graph is concave up and down.

(d) Identify lim
x→∞

f(x) and lim
x→−∞

f(x)

(e) Draw a rough-sketch of graph of f

4. You want to make a rectangular box with a square top and square bottom. The material used to
make the top is twice as expensive (in cost per unit area) as the material used to make the sides,
and the material used to make the bottom is three times as expensive as the material used to make
the sides. Find the dimensions of the least expensive box of volume 5/16 m3 which you can make.

5. Find the equation of the tangent line to the curve x2 + xy + y2 = 7

at the point (2, 1). Give your answer in the form y = mx+ b. Use the tangent line approximation
to find the value of the y-coordinate when the x-coordinate is 2.01. Then use your calculator and
find the y-coordinate from the equation directly.


