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(1) Consider the functions f(z) = 4% and g(z) = 5
T —

(a) Determine f(g(1)) and g(f(1)).

(b) Find all numbers a such that (g o f)(a) is defined.
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(2) Consider the function f(z)

. Determine the inverse function of f.
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(3) Compute the following limits or show that they do not exist:
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(4) Let f be a function such that lir% f(z) exists and li 1 (2;2 — 1' (z) + 4z — 1) =9.

Use the limit rules to determine lirr% f(z). Explain your reasoning.
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(5) Let f be a function such that, for all real numbers z near 1,
—27% 4 27 4 % < f(z) < 2° +log,x + 1.

Argue that lin} f(z) exists and find its value. As usual, justify your answer.
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(6) A particle is moving on a straight line so that its position after ¢ seconds is given by
s(t) = 4t* — t meters.

(a) Find the average velocity of the particle over the time interval [1,2].

(b) Determine the average velocity of the particle over the time interval [2, ¢], where ¢ > 2.
Simplify your answer.
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(¢) Find the instantaneous velocity of the particﬁa at time ¢ = 2.
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(7) Using the definition, find the equation of the tangent line to the graph of the function
f(z) = 2* — 4z at = = 3. Write your result in the form y = mz + b.
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Work two of the following three problems. Indicate the problem that is not to be graded
by crossing through its number on the front of the exam.

(8) (a) Define what it means for a function f to be continuous at a. Use complete sentences.

(b) Let ¢ be a number and consider the function
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Find all numbers ¢ such that the limit lirr% f(x) exists.
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(c) Is there a number c such that the function f in part (b) is continuous at 17 As always,
justify your answer.
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(9) (a) State the Intermediate Value Theorem. Use complete sentences.

(b) Explain why and how you can use this theorem to show that the equation

25+ 2% +3x+1=0

has a solution strictly between —1 and 0.
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(10) (a) State the definition of the derivative of a function f at a point a. Use complete
sentences.

(b) Using the definition, determine the derivative of the function
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