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1. For the function f whose graph is shown below, find each limit or state that it does not
exist. You do not need to justify your answers.

a. lim
x→−2−

f(x) b. lim
x→3−

f(x)

c. lim
x→3

f(x) d. lim
x→−4

f(x)

e. lim
x→0

f(x) f. lim
x→−2+

f(x)

g. lim
x→∞

f(x) h. lim
x→−∞

f(x)

2. Evaluate the limit, if it exists.

a. lim
x→9−

9x− x2

x2 − 18x+ 81



b. lim
t→0

(
1

t
√
t+ 1

− 1

t

)

c. lim
x→−∞

√
3x2 − 9

2x− 6

d. lim
θ→0

tan 5θ

θ + sin 2θ



3. Determine the value of a so that the function

q(x) =


6− 2|x|
x+ 3

if x 6= −3,

a if x = −3

is continuous for all x.

4. Show that the equation x2 + 10 sinx = 1000 has a solution.



5. Differentiate.

a. y =
cot z

1 + cos z

b. f(x) = (5x3 + 2x)

(
ex − 3

x

)

c. R(t) =
t−
√
t

3
√
t

d. w =
1− x sinx

x+ 1



6. The figure below shows the graphs of a function f and its derivative.

a. Which curve is the graph of f and which is the graph of f ′? You do not need to justify
your answer.

b. Find an equation for the tangent line to y = f(x) at the point where x = 3.

c. Let F (x) = f(x)f ′(x). Compute F ′(2).



7. If g(x) =
1

2x− 3
, use the definition of the derivative to find g′(1).


