
Math 242 Honors Placement Test

The honors experience in Math 242 will include learning about some aspects of calculus that
extend beyond the standard curriculum into domains such as complex numbers and scientific
computation. In place of some of the routine practice exercises, there will be challenging and/or
open-ended projects. Class meeting time will be divided between traditional lectures and active
learning experiences.

Youmay find the questions in this test to be difficult! Rest assured that you do know all themath
you need to solve them. Each problem requires an approach from a certain vantage point, from
which the solution follows quite straightforwardly. In order to reach that vantage point, youmay
wish to do all kinds of explorations such as enumerating special cases, making graphs, or per-
forming numerical calculations. However, those explorations are ultimately not needed to sup-
port the solution, much like the scaffolding used to construct a building.

In past years, most students who successfully took Math 242 Honors did not solve all the place-
ment test problems, so don’t get discouraged. Report all the progress you domake on each prob-
lem. State your reasoning clearly andwrite (or type!) neatly. Youmay use any resource you like—
except for other people’s advice, whether live or archived on the Internet.

Write your name on every page of your submission. Scan your solutions and email them to
askhonors@udel.edu, with the subject line Honors Calculus Placement Test, with your UDel
username and ID in the message if you are using an external email account. Good luck!



Math 242 Honors Placement Test for Fall 2021

1. Define

F (x) =

∫ 2x

x

1
3 + (2 − t )2(ln t )2

dt ,

for all x > 0. What is F ′(1)?

2. Suppose the thrice-differentiable function f satisfies

f ′′′(x) + f ′′(x) + f ′(x) + f (x) = 0

for all x . Given that f (0) = 5, f ′(0) = 1, and f ′′(0) = −3, what is f (2021)(0)? (That is, find the
value of the 2021th derivative at zero.)

3. Prove that there are infinitely many pairs (a ,b) of positive numbers such that aa = bb . (Hint:
This is an assertion about the function xx .)

4. Suppose that c0, . . . , cn are real numbers such that

c0 +
c1
2
+

c2
3
+ · · · +

cn

n + 1
= 0.

Prove that the polynomial p(x) = c0+ c1x + c2x2+ · · ·+ cnxn has at least one root in the interval
(0, 1).


