
MATH 111: CALCULUS
HOMEWORK DUE WEDNESDAY WEEK 5

Make sure to review the homework instructions in the syllabus before writing your solutions. In particular,
show your work, write in complete sentences (but also aim for concise explanations), and explain your
reasoning.

Problem 1. Suppose the total pro�t of a company is y = P (x) thousands of dollars when x units of an item
are sold.
(a) What does P (b)−P (a)

b−a for 0 < a < b measure, and what are the units?
(b) What does P ′(x) measure, and what are the units?
(c) Suppose that P ′(30) = 5. What is the approximate change in pro�t if the number of items increases

from 30 to 32?

Problem 2. Sketch the graph of a function y = f(x) with all of the following properaties:
(i) f ′(x) > 0 for −2 ≤ x < 1,

(ii) f ′(2) = 0,
(iii) f(2) = 2 and f(0) = 1,
(iv) limx→−∞ f(x) = 0 and limx→+∞ f(x) = +∞,
(v) f ′(1) does not exist.

Problem 3. Use di�erentiation rules to �nd the derivatives of the following functions:
(a) a(x) = 4x2 − 7x,
(b) b(x) = (x+ 2)(x3 − 5x+ 1),
(c) c(x) = x2+4

x2−4 ,
(d) d(x) = a(x)c(x)

b(x) ,
(e) e(x) = (3x− 2)100.

Problem 4. Determine all points on the graph of y = x3 + x2 − x− 1 for which
(a) the tangent line is horizontal;
(b) the tangent line has slope −1.

Problem 5. Find the equation of the tangent line to y = (3x+ 1
x)

2 at the point (1, 16). Use desmos to graph
the function and the tangent line together.

Problem 6. Suppose that the position of an object traveling along a horizontal line is given by

s(t) =
t

1 + t2
,

measured in meters, at time t seconds.
(a) Find the velocity and acceleration functions for the object.
(b) Determine the time intervals when the object is slowing down or speeding up.
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