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1) (15 points). Evaluate the following limits, if they exist. If the limit is +oo or —oo, write

+o0 or —oo respectively. In all other cases, write “NO FINITE OR INFINITE LIMIT”.
Show all work.

sin2x

Jx

a) (4 points). lir(x)l+

9x® —x

b) (4 points). lirp 3
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1/x*

¢) (4 points). lin(}(cos X)

x> -4

d) (3 points). 1irr21
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2) (8 points). Differentiate. Simplify, when possible. Show all work.

a) (4 points). y = tan’ (em)

b) (4 points). £ (x) = x*'*
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3) (7 points). Find the equation of the tangent line to the curve at the given point. Show
all work.

(1,1/2)
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4) (7 points). A snowball melts so that its surface area decreases at a rate of
lcm?/min, find the rate at which the radius r decreases when the radius r is 5 cm?

The surface area of a sphere (snowball) is A=dr ‘Tg. Show all work.
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5) (7 points). Consider the family of cubic polynomials y = Ax® + 6x*> — Bx, where A and
B are unknown constants. Either 1) determine the value of A and B so that the graph of y
has a maximum value at x = —1 and an inflection point at x = 1; or 2) prove that no
member of the family has the desired properties.
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6) (7 points). If 1200 cm?® of material is available to make a box with a square base and
open top, find the dimensions that would maximize the volume of the box. Show all
work.
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7) (14 points). Let £(x) =1In(x> +4).
Show all your work and use calculus to answer the following questions.

a) (4 points). Find the intervals where the function is increasing and the intervals where
the function is decreasing. Show all work.

b) (4 points). Find the local minimum point(s) and local maximum point(s)

of the function, if any. Show all work.

¢) (4 points). Find the inflection point(s) of f, if any. Show all work.

d) (2 points). Sketch the graph of the function.
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Continuation page for problem number 7
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8) (7 points). Let g(x) = ]3 - x| . Either prove that g is not differentiable at x = 3, or use
the limit definition of derivative to determine the value of g'(3).

9) (5 points). Find the antiderivative F(x) of f(x) = such that F(0) =5.

1—x?

Show all work.
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l+tanhx

~tanh x

10) (6 points). Prove the identity e**. Show all work.

11) (5 points). Find the linearization L(x) of the function f(x) =31+ 2x ata=0.
Show all work.
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12) (6 points). Determine the real constants a, b such that f(x) =

is continuous on (—o0,00). Show all work.

x? +bx+1
8
ax+3

X<
x=15
x>5
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13) (6 points). It is known that x and y are related by the equation x*y*(1+ xp) +4 = 0.

Using any valid method, determine & in terms of x and y. After that, determine @ at

dx dx
the point (1, —2).



