
9/27/2018 Fall 2018, Calculus I Test I Sitaraman

Howard University Math Department

Instructions:

PLEASE PROVIDE STEP BY STEP EXPLANATIONS

WRITING ONLY ANSWERS WILL NOT GET FULL CREDIT

Time Limit 50 minutes; Total 100 points.

Please read the questions carefully before answering.

1. Let f(x) = |x|, the absolute value function.

a)(4 points) What are the domain and range of the function?

b) (3 points) Is it 1-1 ? If not, is it 1-1 on a part of the real line?

c) (3 points) Is it continuous?

d) (5 points) Is it differentiable? If not, where is it not differentiable and why?

2. (a) (7 points) Find lim
x→∞

x3 − 1

x3 + 1
.

(b) (7 points) Find lim
x→−3

x2 + 4x + 3

(x + 3)2

(c) (3 points) In (a) does the function have a horizontal asymptote? If so, what is it?

(d) (3 points) In (b) why can’t you just plug in x = −3 ? How is that problem avoided by
the limit process? [Hint: Explain what happens as x approaches −3 from either side].

3. (15 points) Prove using the limit formula for derivative that f ′(x) = 3x2 if f(x) = x3.

You MUST use limit formula! 5 points for just writing the formula correctly.

4. An object is dropped from 2000 feet and its height (or position) after t seconds is given by
H(t) = 2000− 16t2.

a) (10 points) Find its velocity after 10 seconds (in feet/sec). Is Height increasing or decreas-
ing? Must use derivative to find out.

b) (6 points) What is its acceleration after 100 seconds? After 200 seconds?

c) (4 points) Is velocity increasing or decreasing? Must use derivative to find out. Is speed
increasing or decreasing? (Remember that speed is absolute value of velocity).

5. (15 points) Find the derivative of f(x) =
1
3
√
x
− xπ + 3ex.

6. (15 points) Find the equation to the tangent line to y =
x + 1

x− 1
at x = 2.


