
Math 221 – Practice problems for the first midterm (fall 2012, lecture 1)

(1) True or False? If lim
x→0

f(x) = 0 then lim
x→0

f(x)
x

exists. Explain your answer.

III See also problems 19, 20, 21 on page 51 of the text.

(2) Find all the asymptotes of the graph of the function y = f(x) =
x2 + 2x
x+ 1

.

(3) Find the vertical asymptotes of the graph of y =
x2 − 5x+ 4
x2 − 1

(4) Find the horizontal asymptotes of y =
x+ 1√
x2 + 4

.

(5) Compute the limits

lim
x→π

sinx
2π − 2x

lim
x→0

cos(x)− 1− x
sin(x)

lim
x→π/2

1− sinx
π − 2x

lim
x→∞

cos 2x
x+ 1

lim
x→∞

x sinx
x2 + 1

lim
x→π/2

1− sinx
(π − 2x)2

lim
x→∞

x2 + 4x
(x+ 2)(2x− 3)

lim
x→π/2

(2x− π) tanx lim
x→π/2

cos(x)− 1
tan(x2)

(6) If the function f(x) =

{
x2 + ax (x > 2)
4
x (x ≤ 2)

is continuous at x = 2, then what is a?

(7) Is the function f(x) = |x|+ x2 differentiable at x = 0? Use the definition of the derivative
to justify your answer.

(8) Compute the derivative of each of these functions

y = x2 + ax+ b, y =
x3 + x

x2 + 1
y =

(3 + 2x)2

3 + 2x2

y = (x+ a)2, y = a(x2 − 3)4 y =
a

x+ b

y =
x4 + x

x2 + 2
y = (x2 − x)5 y =

ax+ b

cx+ d
.

Here a, b, c, d are positive constants.
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