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Discussions:

Part I.

1. If the graph of f is given together with its first and second derivatives
below. Label the graphs for f, f ′ and f ′′
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2. The graph of a derivative function is given below. Assuming the x-
intercepts for the following graph are at x = 1, 3 and 5 respectively.
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(a) How many functions could have their derivative functions shown
above?

(b) Sketch f .

(c) Sketch f ′′.

3. Recall the animated floating fish in Professor Yang’s presentation (see
figure below):

(a) Please describe how computer program draw a 3D fish in this case.
Do we need a two or three variables function or parametric equation?

(b) Please describe how we can make a 3D fish swim in a space? How
many variables do we need in this case?

(c) Please describe, in mathematics term, how two fish can swim without
running into each other.

4. Consider r = sin 2θ versus r = sin 160θ, where θ ∈ [0, 2π].

(a) What do you see the differences between these two polar graphs?

(b) Would you like to make your conjecture? [Do you see the graph of
r = sin 16θ, where θ ∈ [0, 2π], almost fill up the whole circle of r = 1?]

(c) Can you prove or disprove if your conjecture is true or false?

Part 2.

1. What is the percentage of high school students going to after school pro-
gram for preparing the university entrance examination?

2. What is the percentage of a house hold income goes toward kids after
school programs? Such as learning English, mathematics and sciences in
addition to tuitions spent on sports, piano, violin and etc.

3. Do you think allowing students to explore mathematics using software
programs is good for students’creative thinking skills? Explain.
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click here to see the animation.

http://www.radford.edu/wyang/Tsukuba/fish.MOV


4. Do you envision someday students can explore mathematics through in-
ternet?

5. Do you think creating a social network for learning mathematics is impor-
tant?
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