
Math 1311 Fall 2009

Calculus I

First Midterm Exam

Wednesday, September 30

Your name (please print):
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1. Find the limit or show that it does not exist.

a. lim
x→−4

x2 + 3x − 4

x2 + 5x + 4

b. lim
w→7

√
w + 2 − 3

w − 7



c. lim
x→∞

√
9x6 − x

1 + x3

d. lim
t→1

(

1

t2 − t
− 1

t − 1

)



2. The figure below shows the graphs of f , f ′, f ′′ and f ′′′. Identify each curve. You do not
have to justify your answers.
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3. The tangent line to the graph of y = f(x) at x = 2 is x + 2y = 3. Use this to find
an equation for the tangent line to y = [f(x)]2 at x = 2. Write your answer in the form
ax + by = c.



4. Differentiate.

a. y = (x5 − 3x3 + 2x − 7) sin2 3x

b. G(y) = tan−1
√

y

c. f(t) = cos

(

t + 3

t − 5

)

d. h(z) = ln
(

1 + ez
3

)



5. If f and g are the functions whose graphs are shown below, let A(x) = f(g(x)), B(x) =
g(f(x)) and C(x) = g(g(x)).
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a. Find A′(1).

b. Find B′(2).

c. Find C ′(5).



6.

a. Write down the limit definition of f ′(x).

b. Use the limit definition to find the derivative of f(x) = 2x2 + 3x − 5.



7. Show that the function

r(x) =















2 − |x|
2 + x

if x 6= −2

1 if x = −2

is continuous at x = −2.

8. Find an equation for the tangent line to the curve 3x3 +x2y = 3+xy3 at the point (1, 1).
Express your answer in the form ax + by = c.



9. For what values of r does the function y = erx satisfy the equation y′′ + 5y′ − 6y = 0?
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