
Jay Daigle Occidental College Math 114: Calculus 1 (Experienced)

Lab 5 Thursday September 29

Intermediate Value Theorem

1. Define a function f[x_]:= x^4 - 8x^3 + 26x^2 - 35x +13

(a) Do you expect the equation f(x) = 0 to have any real solutions? Why or why not?

(b) Compute f[0], f[1], f[2], f[3]. Does this change your answer?

(c) By guessing values, find an approximate root of f .

(d) Use Mathematica to check your answers. Try the command Solve[f[x]==0,x] What
happens? Why do you think that happens? Now try NSolve[f[x]==0,x] instead.
What changes?

(e) Run the command Plot[f[x],{x,-1,3}]. What do you see, and how does this relate
to parts (b), (c), and (d)?

2. Define a function g[x_]:= x^5-4x^2+1.

(a) A root of a function is an input whose output is zero. Does g have a real root? Why or
why not?

(b) Try to find some real roots by plugging in values.

(c) Graph g between −1 and 2 (with the command Plot[g[x],{x,-1,2}]). How many
roots does it appear to have?

(d) Use Solve and NSolve to check your answer.

3. Consider the function Tan[x] .

(a) Calculate N[Tan[0]] and N[Tan[1]]. Is there some c where Tan[c] outputs 2/3? Why?

(b) Now calculate N[Tan[2]]. Do you expect Tan to output 0 for some input between 1 and
2? (Think about this before plotting the graph).

(c) Plot Tan[x] from 0 to 3. Does the graph match what you expected from part (b)?

4. Consider the piecewise function given by
a[x_] := Piecewise[{{x^2, x <= 0},{- x^2 - x^4, x >=0}}]

(a) Is a[x] a well-defined function? Is it continuous?

(b) Compute a[0] and a[1]. Do you expect to find a solution to the equation a[x] == -1?
Why or why not?

(c) Plot[a[x],{x,-1,1}]

5. Now consider the piecewise function given by
b[x_]:=Piecewise[{{x^2, x <=0},{-2 - x^2 - x^4, x > 0}}]

(a) Is b well-defined as written? What did I have to change? Is it continuous?

(b) Compute b[0] and b[1] Do you expect to find a solution to the equation b[x] = -1?
Why or why not? What’s different?
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(c) Plot[b[x],{x,-1,1}]

6. Define a function c[x_] := x^4-6x^2-2x+2

(a) Plot it from −3 to 3. How many roots does it have, based on the graph?

(b) Can you show that all of these have to exist using the Intermediate Value Theorem?

Asymptotes

Look at the following functions, and determine:

1. Where do you expect to find vertical asymptotes? What kinds?

2. What happens when the inputs get large? Do you expect horizontal asymptotes?

3. Do you expect to find any roots?

4. Plot the functions with the Mathematica Plot command. Remember to include a domain!

Coding tip: The horizontal asymptotes might be easier to see if the domain is large.

Coding Tip: You can download the “Plot Piecewise Code” from the Moodle site to get a much better
view of these graphs, using PlotPiecewise instead of Plot

Coding tip: Remember you can use the PlotRange option with Plot[f[x],{x,-5,5},PlotRange->{-15,15}]

(or with different numbers) to fix the height shown on the graph. This can be useful if too
much information is hidden by the scale.

(a) 1/(x^2-5x+6)

(b) 1/(x^4+9x^3+29x^2+39x+18)

(c) (x-1)^(-2) (x-2)^(-2)

(d) (x-1)^(2) / (x-2)^2

(e) (x+1)/(Abs[x]-1)

(f) (x+1)/Abs[x -1]

(Why do these two look so different?)

(g) (2x^2 + 3x +1)/(Abs[x] * x + 1)

(h) Tan[x]

(i) x * Tan[x]

(j) Csc[x]

(k) x * Csc[x]

(l) x -x ^2

(m) 1/(x - x^2)

(n) Sqrt[x^2+1]-x
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