
Math 101 : Midterm 1 Sample 3 Fall 2009

1. Find the following limits if they exist.
(a)

lim
x→1

2
x+1 − 1
x− 1

(b)

lim
x→0

tan 2x

sin 5x

2. Let f be the function defined by

f(x) =

{
c2 − x2 if x < 0
2(c− x)2 if x ≥ 0.

(1)

(a)Calculate limx→0+ f(x), limx→0− f(x)
(b)Find the value of the constant c so that the function f is continuous everywhere.

3. Find the derivative of f(x) =
√

x + 3 using the definition of the derivative. No credit will
be given for finding the derivative by other means.

4. Find the derivatives of the following functions:
(a)

f(x) = 3 +
2x + 1√

x

(b)
g(x) = ex sinx

5. Find the equation of the tangent line to the graph of f(x) = xex at the point where x = 1.

6. Let f(x) = sin 2x and g(x) = 1
x2+1 .

a) What are the domain and range of f and g?
b) Draw the graph of f .
c) Compute f ◦ g and g ◦ f .

7. Use the intermediate value property of continuous functions to show that the equation

x3 + x + 3 = 0

has a solution in the interval [−2, 2]..


