


1. True-False. Circle \T" for true or \F" for false. For this section, you do not need to justify
your answers.

[1] (a) T or F : Let f (x) = 3 x5 andg(x) = 100x7. For x approaching0, function f (x) dominates
g(x).

[1] (b) T or F: Any rational function is continuous at every point in its domain.

[1] (c) T or F: The derivativef 0(x0) exists wheneverf (x) is continuous atx0.

[1] (d) T or F: A function f has a removable discontinuity (or a \hole") at pointa if f (a) is
unde�ned.

[1] (e) T or F: The tangent line toy = f (x) at point x0 is the line with slopef 0(x0) passing
through point (x0; f (x0)) .

[1] (f) T or F: Every power function has a derivative at every point in its domain.
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2. Practice of de�nitions and concepts.

[3] (a) Find all value(s) ofc which make the functionf (x) =

(
(2x � c)2; if x � 1,

3x � c; if x > 1
contin-

uous.

[3] (b) Find all points where the functionf (x) =
x3 � 16x

x4 � 6x3 + 8x2 is discontinuous and classify

the type of discontinuity at each such point.

[3] (c) Compute the derivative of the functionf (x) = ax + bx2 from its de�nition.
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3. Rates of change.

[5] (a) Given the functionf (x) = x � 2x2. Sketch the graph off , and �nd the equation of its
secant line meeting the graph atx = � 1

2 and x = 1 .

[3] (b) For the function f (x) from part (a), �nd the equation of the tangent line meeting the
graph at x = 1 .

[3] (c) Describe the connection between the secant line and the tangent line.
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[4] (d) Scientists have observed the motion of motile bacteria in a display tube and derived a
model in which att seconds, the position of the bacteria isf (t) = t3 � 2t2 � m from the
origin. Determine the velocity and acceleration of the bacteria as a function of time.

Use space below if you need extra space to show your work
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