Math 171 - Test 1 Name ]<€u
September 23, 2010 J Score

Show all work to receive full credit. Supply explanations where necessary. When evaluating
limits, you may need to use +00, —oco, or DNE (does not exist).

1. (4 points) Use a table of numerical values to estimate the following limit.
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2. (10 points) Suppose that lirg f(z) =3 and lin% g(x) exists. Determine each limit.
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3. (5 points) Each row of the table below gives some information about a function f. Fill

in each blank entry with an appropriate word or number. In some cases there may be
more than one correct answer.

Continuous at z = 2 f(2) xligl_ f(z) xlig{r f(z)
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4. Consider the function f(z) = 222 + z.

(a) (10 points) Use the limit definition of the derivative to find f’ (x).
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(b) (5 points) Find an equation of the line tangent to the graph of f at the point
where x = —2.
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5. (24 points) Determine each limit or explain why the limit does not exist.
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6. (5 points) The graph of the function f is shown below. Referring to this graph, arrange
the following quantities in ascending order.
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7. (4 points) Indicate whether each statement is true or false.

(a) T & g is continuous at x = 3, then lirg)r g(z) = g(3)

(0) I 1t h has a limit at & = —1, then h is defined at z = —1.

(c) F If f and g are polynomials and g(6) = 0, then the graph of % must have
a vertical asymptote at x = 6. e X— G
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(d) F If g is defined at x = 1, then ¢ has a limit at z = 1.



8. (6 points) Sketch the graph of a function f such that

e f is defined for all real numbers,
e f(2)=3,
e f has a removable discontinuity at z = 2,

e lim f(z)= o0, and
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9. (10 points) Use basic differentiation rules (not the limit definition of derivative) to
determine each derivative. ' ’
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10. (7 points) Referring to the graph shown below, determine each of the following or
explain why it does not exist.
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11. (4 points) Using the definition of continuity as a guide, describe three reasons why a
function may fail to be continuous at a point.
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12. (6 points) You attempted to evaluate a limit by direct substitution, but you came up
with 0/0. State three different ways that you may be able to resolve your indeterminate
form. Then give an example illustrating any one of your ways.
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