Math 115 ExamTI.

Problem 1 (5 points)
Let f(z) = —32% + 12z — 11. Parts (a)-(d) below refer to this function.

(a) Write f(z) in the form flz) = alz — )2+ k.
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(b) State the vertex of the associated parabola.
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(c) Determine all of the z-intercepts. Leave your answer in exact form.
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(d) Determine the range of f. Write your answer in interval notation.
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Problem 2 (5 points)

Let f(x) = (z — 1)(z + 2)%. Parts (a)-(c) below refer to this function.

(a) Determine all of the zeros of f and state their multiplicities.
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(b) Complete the following sentences.
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(¢) Determine the intervals on which f{z) is positive.
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Problem 3 (5 points)

Let p{z) = 2° — 2* + 2% — 3z + 1 and d{z) = z — 2. Parts (a)-(b) below refer to these functions.

(a) Use synthetic division or long division to find the quotient and remainder if p(z) is divided by
d(z).
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(b) Use the Rational Zero Theorem to determine if p(x) has any rational zeros. Show all of your work.
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Problem 4 (5 points)

Let p(z) = —z* + 223 — Tz — 4.
Use Descartes’ Rule of Signs to determine the possible number of negative zeros of p. Show your work.
You do not need to determine the number of actual negative zeros.
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Problem 5 (5 points)

Let x = —i and y = T 4+ +/—4. Write each of the following complex numbers in the form e + bi for some
real numbers a and b.
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Problem 6 (5 points)

Let f(z) = — — 2

pe R — Parts (a)-{d) refer to this function.

(a) Determine the domain of f. Write your answer in interval notation.
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(b} Determine all of the vertical asymptotes.

(:;(:3 o K:_\_.S

(¢) Determine the horizontal asymptote.
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(d) Determine all of the z-intercepts.

K-
— 20 A %X-1=0 = =X

e s

¥-inkercegy E L2,0) {




Math 115 Exam TL

Problem 7 (5 points)

Let

Parts (a)-(b) below refer to this function.

(a) Sketch the graph of f and explain why the graph shows that f is one-to-one. What test are you

applying?
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{b) Sketch the graph of 1,
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Problem 8 (5 points)

Platonium is a radioactive element that has a half-life of 24,360 years. Suppose the initial amount of
plutonium in a sample is 10 pounds.

(a) Find an exponential function of the form A(t) = Age® that gives the amount of plutonium left in
the sample after ¢ years.
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(b) How much plutonium remains after 10,000 years? Round your answer to the nearest tenth of a
pound.
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Problem 9 (5 points)

Solve the following logarithmic equation. Do not forget to check your solutions.

logs(z) = 1 — logs(z — 4)
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p. 11
Problem 10 (5 points)

(a) Write the following logarithm as a difference of logarithmic expressions. Eliminate all exponents and
radicals, and evaluate logarithms whenever possible.
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(b) Write the following expression as the logarithm of a single expression. Hint: First write 2 as log{a)
for some a.

3log{x) + 2
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