
APPM 1350 EXAM 1 SPRING 2006

INSTRUCTIONS: Books, crib sheets and electronic devices are not permitted. Write your (1)
name, (2) instructor’s name, and (3) recitation number on the front of your bluebook. Work all
problems. Start each problem on a new page. Show your work clearly and box your final answer.
A correct answer with incorrect or no supporting work may receive no credit, while an incorrect
answer with relevant work may receive partial credit.

1. (15 points) Answer the following questions as either ALWAYS TRUE or NOT ALWAYS
TRUE. For this problem only, you do not need to justify your answer.

(a) If f(x) is differentiable at x0, then f(x) is continuous at x0.

(b) There is no function that is both even and odd.

(c) If f(x) is an even function and lim
x→ a+

f(x) = L, then lim
x→−a−

f(x) = L.

(d) lim
x→2

√
x2 − 4 = 0.

(e) If y = f(x)
g(x) , then dy

dx = f ′(x)
g′(x) .

2. (24 points) Compute the following limits, if they exist. If the limit does not exist, clearly
state this.

(a) lim
x→4

√
x− 2

x2 − 5x + 4

(b) lim
x→2

x2 − 4x + 4
x2 + x− 6

(c) lim
x→−5

x2 + 5x

|x + 5|

(d) lim
x→0

x2 cos
(

7
x40

)

3. (16 points) Find the requested information.

(a) State the definition of the derivative
df

dx
of a function f(x) at an interior point of the

domain of f .

(b) Using this definition, calculate the derivative with respect to x of f(x) = x2 +
√

x.

(c) Determine the equation of the tangent line to f(x) at x = 1.

4. (20 points) Using appropriate rules of differentiation, evaluate the following derivatives. For
part (a) do not simplify your work beyond the point of having no derivatives remaining in
your result.

(a) Find f ′(x) where f(x) =
2x2 + 3x− 4

5x7 + 2x
.

(b) Find the derivatives of all orders of f(x) = x4 − 3x3 + 2π2 − 1.

(c) Find f ′(1) if f(x) =
p(x)

q(x) r(x)
where

p(1) = 1, q(1) = 3, r(1) = 2, p′(1) = −2, q′(1) = 4 and r′(1) = −1.

THERE IS MORE ON THE BACK



5. (10 points) Prove that the curves f(x) = sin(x) and g(x) = x2−2 intersect at least once in the
interval [0, π]. Note: A graph is not sufficient proof for this problem. (Hint: Intermediate
Value Theorem).

6. (15 points) Consider the following figure that gives the position (in feet) of a particle as a
function of time (in seconds) for 0 ≤ t ≤ 8 and answer the questions following the figure.
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(a) When is the particle moving forward? Backward? Stationary?

(b) Clearly graph the particle’s velocity, where defined.

(c) When is the particle’s acceleration positive? Negative? Zero?

(d) At what time (or times) is the particle the farthest from where it started at t = 0?


