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1. [20 points] Compute f ′(x) for

f(x) = 3x2 + 7, f(x) = sin(
2

x
− x), f(x) =

1

2x2 + 1
.

At which x ∈ R is f ′(x) defined, for each f(x)?



2. [15 points] Compute the following limits

lim
x→0

x2 − 3x

sin(4x)
, lim

x→0

tan(3x)

x3 + 5x
, lim

x→∞
cos(

1

x
).



3. [20 points] Find the points (x, y) on the graph of the function

f(x) = x3

at which the tangent line is horizontal and the points at which the tangent line is
parallel to the line y = x: write the equation of these tangent lines.



4. [25 points] Determine for which n positive integer(s), the derivative f ′(x) exists at
all real numbers and for which n positive integer(s) f ′(x) is continuous at all real
numbers

f(x) =

{
xn sin( 1

x
) if x 6= 0,

0 if x = 0.



5. [20 points] How many real roots does

x3 − 4x + 2 = 0

have? Locate them between consecutive integers.


