
Math 125 – Midterm 1 – section 39446 (12-1) Name:

Show all your work, and indicate clearly if you continue on the back. The entire exam is worth 70 points.

(5 points) 1. Find the limit

lim
x→−2

2− |x|
2 + x

,

or explain why it does not exist.

(20 points) 2. Indicate whether each statement is true or false.

(a) It is possible that f(x) is right-continuous at 2 and has x = 2 as a vertical asymptote.

(b) For any rational function g(x) and any a, limx→a g(x) = g(a).

(c) The functions h(x) = x− 1 and i(x) = x2−x
x are equal.

(d) The limits limx→0(x− 1) and limx→1(x2−x
x ) are equal.

(e) If f and g are odd functions, then h = g ◦ f is an odd function.
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(10 points) 3. Is there a real number that is exactly one more than its square? Explain your answer carefully.

(5 points) 4. Find the average rate of change of the function V (t) = 5 cos(πt) over the interval [3, 10].
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(5 points) 5. Let f(x) = tan(x+ 3). Write out a limit (not involving the letter “f”) which equals f ′(4π). (You do not need
to simplify or compute this limit.)

(10 points) 6. Compute the limit

lim
x→3

2− x
(x− 3)2

.
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(5 points) 7. Sketch the graph of a function f(x) defined on all real numbers that satisfies the following conditions:

lim
x→−2

f(x) = 1 , lim
x→0−

f(x) = 3 , f(0) = 4 , lim
x→3+

f(x) = −∞ , and lim
x→∞

f(x) = −1 .

(10 points) 8. Suppose that f(x) is a function with f ′(3) = 2. Let g(x) = 5f(x). Using the definition of the derivative, show
that g′(3) = 10. Explicitly say so if you use any limit laws.
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