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1. Refer to the sketch below to evaluate the following expressions. If

a value does not exist, state in which way (co, —oo, or “does not
exist”).
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(I) Name a value of & for which the function f is continuous but
not differentiable.
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. Calculate the following limits (if they exist). Make your answer as
informative as possible: if a limit does not exist, say so; if appro-
priate one-sided limits exist instead, state them explicitly; if any
limits are infinite, state this explicitly as well.
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. Determine the values of the constants A and B so that the function

f is continuous at every real number.

3z ifex <2
flz)y=<Az+B if2<z<5
—6x ifx>5

. Use the definition of derivative to find f/(z) if f(z) = a1
z

d
. Use the rules of differentiation to find d_y =y'. (Do not simplify
i

your answers.)
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(@) y=a"2 (2 +22-5V/z+2) (b) y= M=) _sin (e™®)
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Find "' = @ for y = (2 + l)%
dz2 '
Find the slope of the curve zy® + 22 — 3y + 13 = 0 at the point
(-1,2).
Determine the point(s) at which the function f has a horizontal
tangent for f(z) = 223 + 322 — 12x.
An astronaut standing on the moon throws a rock into the air.
27
The height of the rock is given by s = —1—0t2 + 27t + 6, where s

is measured in feet and t is measured in seconds.

(a) Find expressions for the velocity and acceleration of the rock.

(b) Find the time when the rock is at its hightest point. What is
its height at this time?

Determine the absolute extrema of f(z) = 15 + 12z — 23 on the
closed interval [—3,5].
Given:

3z2 —4 3(4 —a? 6(x? — 8
f(w):T, f’(m):%, f”(z):%.

Determine all: (a) intercepts; (b) asymptotes; (c) critical values;
(d) relative extrema; (e) intervals of increase/decrease; (f) inter-
vals of upward/downward concavity; (g) points of inflection; and
then (h) sketch the graph.

For the following problem: (a) produce an explicit function de-
pending on one variable only whose optimization solves the prob-
lem; (b) state what the variable represents and any restrictions on
it. DO NOT SOLVE THE PROBLEM.

A right triangle is formed in the first quadrant by the z- and y-
axes and a line through the point (7,5). What should the vertices
be in order that the triangle have as small an area as possible?

Solve the differential equation f/(z) = 4 — 7 if f(—1) = 6.

Evaluate:

1 5
(a) / (Zez - —+ 2) dz (b) /cscm(cotz + cscz)dx

T
5zt — 222 — 6 5
(c) / % dz (d) /6 sinz dz
0

Find the shaded area if

f(z) =2(z+2). y = f(x)




