
Math 125 – Midterm 2 – section 39446 (12-1) Name:

Show all your work, and indicate clearly if you continue on the back. The entire exam is worth 65 points.

(20 points) 1. Indicate whether each statement is true or false.

(a) If f ′(7) = 2, then it is possible for f(x) to have an absolute minimum at 7.

(b) If c is a local extremum of f(x), it is possible that f ′′(c) > 0.

(c) If f(x) is a function which is continuous and differentiable on (a, b), then there must exist some c ∈ (a, b)

such that f(c) = f(b)−f(a)
b−a .

(d) The function f(x) = x5 has an inflection point at x = 2.

(e) If f ′(x) = g′(x) on (a, b), then f(x)− g(x) = 0 on (a, b).

(5 points) 2. Find the linear approximation of the function f(x) =
√

1− x at a = 0, and use it to estimate
√

0.9.
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(10 points) 3. A particle moves along the curve x4 + y4 = 2. At the moment that it passes through the point (1,−1), it has
dy
dt =

√
17π. Find dx

dt at that same moment.

(5 points) 4. Verify that the function f(x) =
√
−x satisfies the two hypotheses of the mean value theorem on the interval

[−1, 0]. Then, find all numbers c that satisfy the conclusion of the mean value theorem theorem.
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(5 points) 5. Find the derivative of the function f(x) = 3
√

1 + tan(x), and state its domain.

(10 points) 6. Sketch the graph of a function f(x) with the following features:

• f ′(x) > 0 if |x| < 2;

• f ′(x) < 0 if |x| > 2;

• f ′(−2) = 0;

• limx→2 |f ′(x)| =∞;

• f ′′(x) > 0 if x 6= 2.
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(10 points) 7. The sum of two nonnegative numbers is 10.1 What is the largest possible value of the sum of their squares?

1The original version said “positive” instead of “nonnegative”. See the solution key for more.
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