
Merit Calculus 1, Fall 2009, Worksheet 14

Quiz on Tuesday: Related Rates, Linear Approximation and Differentials, Maxima and
Minima – Sections 3.9, 3.10, and 4.1.
Office Hours Reminder: Thursdays at 10am and 6pm, or by appointment.
Practice Exam 2: How about Thursday, 15th of October at 7pm?

Problem 1. There is a function f(x) about which you have limited information – for some
values of x it is easy to find f(x) but for others it is a real nuisance. You know the following
pieces of information:

f(2) = 3, f(5) = 7, f ′(2) = −1.

Sketch as much of a graph of f(x) as you can.
What is the equation of the tangent line to f(x) at x = 2? Add this tangent line to the
sketch from above.
Can you estimate the value of f(2.2)? If so, how? Can you estimate the value of f(9)? If
so, how?

Problem 2. What is the equation of the tangent line to f(x) at x = x0? This is called the
linearization of or the linear approximation to the function f(x) at x = x0.
What is the linear approximation to f(x) = x2+1 at x = 1? Draw a graph showing both f(x)
and its linearization. Use the linearization to estimate f(0.9), f(1.1), and f(2). Compare
these to the actual values.

Problem 3. Use linear approximations to estimate the value of 3
√

1001. (What function
and what center point should you use?)

Problem 4. Estimate the following numbers:

1√
27
, ln 1.2

Problem 5. Let L(x) be the linearization of f(x) at x = a.

a. True/False: If x is near a, then L(x) = f(x).

b. True/False: If x is not near a, then L(x) is never a good approximation to f(x).

Problem 6. What is the difference in meaning between dy and ∆y?
Use differentials to estimate 2.016.
One side of a right triangle is known to be 20cm long and the opposite angle is measured
as 30◦ with a possible error of ±1◦. Estimate the error in computing the length of the
hypotenuse.



Problem 7. Sketch the graph of a continuous function with domain [−5, 5] that satisfies all
of the following properties:

• There is a local maximum which is also a absolute maximum.

• There is a local maximum which is not a absolute maximum.

• There is a local minimum which is not a absolute minimum.

• There is a absolute minimum which is not at a critical number.

• There is a critical number at which there is neither a local maximum nor a local
minimum.

Use this to explain the differences between local extrema, absolute extrema, and critical
numbers.

Problem 8. What does the Extreme Value Theorem say in each of the following cases?

a. f(x) = 1
x

on (0, 1)

b. g(t) =

{
et, 0 ≤ t < 3
2, 3 ≤ t ≤ 4

c. h(y) = sin(y3 − 7y + 2) on [−π, π]

Problem 9. Find the critical numbers of the following functions:

x2 + 4

x2 − 4
, xe−x2/8,

3
√
t(8− t).

Problem 10. Find the absolute extrema of the following functions on the closed intervals
indicated:

a. f(x) = xe−x2/8 on [−1, 4]

b. g(t) = 3
√
t(8− t) on [−1, 8]

c. h(x) = x2+4
x2−4

on [−3, 3]

Problem 11. Find the absolute extrema of the following functions on the closed intervals
indicated:

h(t) = t− ln t on [
1

2
, 2], e−x − e−2x on [0, 1].

Preparation for next time

Read Section 4.2.


