
CS 165 - Spring 2020 - Homework 1

Answer all of the following questions. You may use the spreadsheets from class as a
guide, but you will also need to research a few of these on your own. Hint: the HELP
feature is very ... well ... HELPful!
Read Chapter 1 in the text. And then...

1. Download Mathematica, if you have not yet done so.

2. Compose the function f(x) = 3x cos(2x)+e(−x/2). Plot this function over the region
−5 ≤ x ≤ 5, −10 ≤ y ≤ 10. Find a local maximum of f(x) near the point x0 = π.

Compute the integral
π∫
0

f(x) dx. Compute d2

dx2
. Compute f ′′(x) + f ′(x) + f(x).

3. Solve the following algebraic equations using both Solve and NSolve:

(a) x6 − 2x3 + 1 = 0

(b) x5 + 32 = 0

(c) x+ 5y = 3 and 4x− 7y = −15 together as a system.

(d) y − x2 = 3 and x2 + y2 = 12 together as a system.

(e) y2 + x2 = 20 and y = x− 10 together as a system.

(f) x− 2y + z = 4, 2x− 7z = 11, −4y + 3z = 0 as a system.

(g) x− 2y + z = 4, 5x− 2y + 11z = 20, 4y + 3z = 0 as a system.

4. Let f(x) = x4 − 3 and g(x) = cos(x). Plot both functions on a graph covering the
horizontal interval −5 ≤ x ≤ 5 ... in FIVE distinct graphs, where each graph uses
a distinct set of plot features. One of these should shade in the area surrounded by
both functions. Then compute the area of this shaded in region.

5. For the function f(x) = x6e−2x, over the interval 0 ≤ x ≤ 8, determine the first
and second derivatives, critical and inflection points, local and global maxima and
minima. Determine the local maximum of f(x) for which x > 0. Do this by using
Mathematica to implement the usual Calculus operations: derivative, critical point,
verifying that the point is a max versus min, etc.

6. Plot and compute the integral of:
∫ 5

0
sin(e1/(cos(x)+2)) dx to within 10 decimal places.
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7. Consider the Mathematica functions IntegerDigits and DigitCount. How many
7′s occurs in the number 31000? How long, in digits, are the numbers n! for
n = 1, 2, 3, ...10? How many of each digit from 0 to 9 lie in the number 21000.

8. Enter the commands N[Pi, 3], N[Pi, 20], DigitCount[N[pi,3]], DigitCount[N[pi,20]]
and simply note what you see. Then using these commands only, determine the
10th decimal digit of π. Determine the millionth decimal digit of π.

9. Factor the numbers i) 23987, ii) 8675309, iii) 12345678901234567890, iv) 100! − 80!,
v) 33554432.

10. Use the = command to look up the following topis. Do NOT copy your results into
your homework ... simply write down in your own words THREE intersing things
about each of the topics:

i) Sedona Arizona, ii) Andrey Markov, iii) Deimos and Phobos, iv) ASL, v) Popes,
vi) The Lengyel Constant

What do Andrey Markov and Donald Trump have in common?
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