
Test 2 100 points Math 150 Name:

1. Find derivatives for the following functions. You do not need to simplify.

(a) (5 points) g(θ) = ln
(
sin2(θ) + 1

)

(b) (5 points) f(x) =
sec(x)

cosh(2x)

(c) (5 points) h(x) =

(
1

x
− 1

)
(1 + x2)3

2. (5 points) What is the derivative of x2x? Show work.



3. (a) (6 points) Find the equation of the tangent line to the curve x3 − xy + y3 = x + 1 at the point
(0, 1).

(b) (3 points) Use the equation of the tangent line to estimate the y-coordinate of a point on the
curve if x = 0.3.

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

dx
=

1

1 + x2
.

5. (5 points) Find g2 from Newton’s method to estimate a root for f(x) using an initial guess of g0 = 1.

Use the values in this table:
x -2 -1 0 1 2 3

f(x) 8 4 3 2 1 4
f’(x) -8 -4 -2 -1 4 1



6. (8 points) A rocket travels vertically at a speed of 1200 km/hr. The rocket is tracked through a
telescope by an observer located 20 km from the launching pad. Find the rate at which the angle
between the telescope and the ground is increasing 1 minute after lift-off.
Hint: 1 minute = 1/60 hour.

7. (6 points) Find the linearization for g(x) = ex
2−x at x = 1.

8. (6 points) Find a number c satisfying the conclusion of the Mean Value Theorem for h(x) = 2x− x2
on the interval [1, 3]. Simplify your answer.



9. (6 points) Use a test to help classify all critical points of f(x) =
√
x2 + x+ 1. Then find the absolute

maximum and global minimum of f(x) on the interval [−2, 1].

10. For y = 2x4 − 4x2 + 2 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 down.

(c) (3 points) Classify critical points as maximums or minimums.

(d) (3 points) Inflection points.



11. (6 points) Find lim
x→0

e2x − e−2x

ln(x+ 1)
. Defend your answer with organized work and correct notation.

12. (6 points) Sketch a possible graph for y = f(x) if
f(0) = 1,
f ′(x) > 0 if |x| > 2 and f ′(x) < 0 if |x| < 2
f ′′(x) < 0 if x 6= 2.



13. (6 points) A rancher will use 600 meters of fencing to build a corral in the shape of a semicircle on
top of a rectangle. Find the dimensions of the rectangle that maximize the area of the corral.

14. (4 points) Box office revenue at a cinema in Santa Barbara is R(p) = 3600p− 10p3 dollars for a ticket
price of p dollars. Use a differential to approximate the change in revenue if the ticket price is
changed from $10 to $10.50.


