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Day 8: Reflection in Practice

Important Stuff

1. For each of these complex numbers, plot the number Reminder: all activities here
can be completed without
formulas and without direct
instruction.

and its square in the same complex plane. You might
want to draw segments from the origin to each num-
ber. If you need to measure lengths or angles, consider
using GeoGebarb. Haven’t you heard of

GeoGebarb? It’s the new
software capable of run-
ning all sorts of parades.
GeoGebarb also has an
angle function for measur-
ing . . . something.

J = i

A = 3 + i

C = 1 + 2i
O = 3 + 2i

B =
√

3
2 + 1

2i

Keep doing examples until you can describe precisely
where the square is located in relation to the original
number. Extension questions: what

about cubes? square roots?
reciprocals?

Opener

2. Jennifer and Benjamin cordially invite you to investigate what Just call then JenBen. Or
better yet, Bennifer. Affleck
loves that.

happens to complex numbers when you square them. Open a new
GeoGebra sketch and follow these instructions:
• Define m=a+b*i in the input bar. Since a and b are not yet

defined, GeoGebra will ask you whether you want to create
sliders for these variables. Go ahead and do that. Yeah, just go ahead now!

Aww one, two, sliders
appear before you, that’s
what I said now.

• Use the sliders to move m around. Which slider corresponds
to horizontal movement, and which corresponds to vertical
movement ofm?

• Define n=m^2 in the input bar.
• Use the sliders to move m around. What happens to n? You

might enjoy turning “Trace On” for n. You say you don’t know, I
say don’t ya know, come
on . . . trace them out!

3. a. Expand this: (a+ 1
2i)

2 = You mean like this?

(a+ 1
2 i)

2b. If (a+ 1
2i)

2 = x+ yi, what are x and y?
c. Expand this: ( 1

2 + bi)
2 =

d. Look for connections between this problem and the
Opener.
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4. Solve for h and x.

h2 + x2 = 132

h2 + (15 − x)2 = 142

5. Find the perimeter and area of this triangle.⇒ Don’t use anything with the
letter s when solving this
problem.

The 13-14-15 triangle is
called Superheronian. Its
side lengths are consecu-
tive integers, it is faster than
a speeding bullet, and its
area is an integer.

13 14

15

6. a. Find the magnitude of 5 + 2i. The magnitude of a com-
plex number is its distance
from zero, and has the nota-
tion |z|. Some Pythagorean
triples are 3-4-5 and 5-12-
13.

b. Find the magnitude of (5 + 2i)2.
c. Find a Pythagorean triple with hypotenuse 29.

7. For each of these points, determine whether the differ-
ence between its distances to (−5, 0) and (5, 0) (or vice
versa) is 8. Don’t bother simplifying

this equation. Oh, never
mind. You don’t listen to us
anyway.

a. (0, 4) b. (−62
3 , 4) c. (5, 2.25) d. (9,−6) e. (x,y)

8. a. Use Desmos to graph the equation that you got in
Problem 7e. This graph is a hyperbola. Sadly, GeoGebra still can’t

graph this equation, and
neither can GeoGebarb!
Don’t they know we have
important math work to do
here?!

b. Change the number 8 to other numbers such as
20 and 6. How does that change the shape of the
graph?

Neat Stuff

9. Let z = 1 + i. Plot each of these in the same complex MARY would be proud of
this big wheel that keeps on
turnin’.

plane, and find the magnitude of each.

a. z b. z2 c. z3 d. z4 e. z5

10. Find the side lengths of a triangle similar to the 13-14-
15 triangle whose perimeter in units equals its area in
square units.

11. If a = 3 + 4i and b = 5 + 12i, calculate |a|, |b|, and |ab|. This notation means “mag-
nitude of a”, etc. Like abso-
lute value, it’s distance from
zero!
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12. If you didn’t do Problems 13 and 14 from Day 7, do
them now.

13. Remember that thing we told you not to simplify in
Problem 7e (but maybe you didn’t listen to us, again)? Also, you never call. Would

it take so long to call? You’re
so busy, stop and smell the
roses, and maybe have
some soup.

Simplify it so it no longer has any square roots. This
may take a while . . . When you’re done, graph the
equation using GeoGebra.

14. Let’s construct a hyperbola in GeoGebra for the situa-
tion in Problem 7: finding all points whose difference in
distances to (5, 0) and (−5, 0), in either order, is 8.
• On a blank GeoGebra sketch, define two points
A = (−5, 0) and B = (5, 0).

• Construct a circle with radius 8 centered at A. (You
might define a point at (−13, 0) to make this circle
have the exact size.)

• Define D as an arbitrary point on the circle. Create
segment AD.

• ... you finish this sketch!
When you finish this sketch, you will be able to drag
D around to generate different points on the hyperbola.
You can use “Trace On” to see a trail of points. ’Cuz points move around

the place, place, place,
place, place, I’m just gonna
trace, trace, trace, trace,
trace, trace it on, yeah trace
it on . . .

15. The conjugate of the complex number z = a + bi is
z = a− bi.
a. If z = 5 + 2i, what is z?
b. Let w = 3 − 4i. Calculate w+w and ww. By the way, ww is just w

multiplied by w.c. Find a complex number v so that v+ v = 14.
d. Find a complex number v so that v + v = 14 and
vv = 65.

16. Colin is thinking of two numbers that add to 14 and Come on Colin, just tell
us the two numbers! You
don’t have to make this so
complex!!

multiply to 65. What are they?

17. a. Three numbers add up to 14 and multiply to 72.
Find both sets of positive integers that work here.

b. Use the results to find two boxes whose surface area
and volume equal one another.
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18. The point (0,−1) is on the graph of the hyperbola y2 −

x2 = 1. For each slope listed, consider the line of slope
m through (0,−1), and find the coordinates of the other
point on the graph that this line passes through.

Q

P ( −0,  1)

a. 2 b. 3 c. 3
2 d. 5

3 e. a
b

19. Equilateral triangle CAL has one vertex at C(1, 0). The
center of the triangle is the origin. Find the coordinates
of the other vertices.

20. Find all three solutions to the equation x3 − 1 = 0. You can factor something by
using long division. Divide,
and if the remainder is zero,
you’ve got two factors.

21. Regular hexagon JOSEPH has one vertex at J(1, 0). The
center of the hexagon is the origin. Find the coordinates
of the other vertices.

22. Find all six solutions to the equation x6 − 1 = 0. Hm, how do you factor
x6 − 1? So many options.

Tough Stuff

23. Back in Problem 2, you saw a bunch of parabolas, some
that open to the left and some that open to the right.
Prove that these parabolas always intersect each other
at right angles.

24. Find a way to generate all of the Pythagorean triples in
which the two leg lengths are one away from each other.
One example is 21, 20, 29.

25. As you keep taking powers of z = 3
5 +

4
5i, will they even-

tually wrap around onto themselves? In other words,
are there powers k andm with zk = zm for this z?
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