
Test 2 100 points Math 150 Name:

1. Find derivatives for the following functions. Do not simplify your answers.

(a) (5 points) g(x) =
arctan(2x)

x2/3 + 1

(b) (5 points) f(θ) = tan(θ) sec2(θ)

(c) (5 points) h(y) = esin(2y+3y2) −
√

4 cosh(y)

2. (5 points) What is the derivative of x
√
x? Show work.



3. (a) (7 points) Find the equation of the tangent line to the curve 4 + sin(xy) = 5x2 + y2 at the point
(0, 2).

(b) (3 points) Use the equation of the tangent line to estimate the y-coordinate of a point on the
curve if x = −0.1.

4. (6 points) Prove
d ln(x)

dx
=

1

x
.



5. (8 points) A spherical snowball melts so that its surface area decreases at a rate of 1 cm2/min. Find
the rate at which the diameter is decreasing when the diameter is 10 cm. Hint: the surface area of a
sphere is 4πr2.

6. (6 points) Find the linearization for g(x) = 3x−1/3 at x = 1.

7. (6 points) Find a number c satisfying the conclusion of the Mean Value Theorem for h(x) =
8x+ 4

x+ 1
on the interval [0, 1]. Simplify your answer.



8. (a) (8 points) Use a test to help classify all critical points of f(x) = x3 − 6x2 + 9x+ 2.

(b) (4 points) Find the absolute maximum and absolute minimum of f(x) on the interval [−2, 2]. Do
not repeat work done in the first part.

9. For y = x− ln(x) find the following. Show work for full credit.

(a) (3 points) Intervals on which the graph is increasing.

(b) (3 points) Intervals for which the graph is concave up.



10. (7 points) Find lim
x→0

cos(3x) − cos(x)

x2
. Defend your answer with organized work and correct notation.

11. (7 points) Sketch a possible graph for y = f(x) if f(−x) = −f(x) and lim
x→∞

f(x) = 2;

f ′(x) > 0 if 0 < x < 3 and f ′(x) < 0 if x > 3; and

f ′′(x) < 0 if 0 < x < 4 and f ′′(x) > 0 if x > 4 .



12. (8 points) Find the points on the ellipse 4x2 + y2 = 4 that are farthest from the point (1, 0). Use a
derivative test to verify your answers.

13. (4 points) Use differentials to estimate the maximum percentage error in the calculated area of a
circular disk if the radius is measured as 20 cm with a maximum error of 0.2 cm.


