
Math 105 Test 2 (75 points)

Name:

• Check that you have 9 questions on four pages.

• Show all your work to receive full credit for a problem.

You may use any of the following facts:

(uv)′ = u′v+uv′
(u

v

)′
=

vu′ − uv′

v2
(f◦g)′(x) = f ′(g(x)) g′(x)

(bx)′ = (ln b)bx (logb x)′ =
1

(ln b)x

(sinx)′ = cos x (cosx)′ = − sinx (tan x)′ = sec2 x

(arcsinx)′ =
1√

1 − x2
(arccosx)′ =

−1√
1 − x2

(arctan x)′ =
1

1 + x2

1. (6 points) The Intermediate Value Theorem (IVT) says that if a function f is continuous on
the interval [a, b] and y is any number between f(a) and f(b), then f(c) = y for some input c
in [a, b].

Let f(x) = 2 − x + 3x4. Does the IVT guarantee that f(x) has a root in the interval [−1, 1]?
Explain.



2. (10 points) Find the derivative of the following functions.

(a) g(x) =
3 ln x

4 − tan(x2)

(b) f(x) =
√

arcsin (2x)



3. (8 points) Evaluate the following limits.

(a) lim
t→∞

10

e2t

(b) lim
x→3

sin(πx)

9 − 3x



4. (8 points) Consider the curve defined by the equation x2 − 5y = x3y2. Use implicit differenti-

ation to find
dy

dx
.

5. (5 points) Simplify cos(arctanx) as much as possible.







8. (10 points) The rate at which the amount of penicillin in a person’s bloodstream decreases is
proportional to the amount of penicillin, P (t) present at time t. Suppose 50 mg of penicillin
remains in the bloodstream 7 hours after an initial injection of 450 mg.

(a) Write a differential equation whose solution is P (t).

(b) Write the solution of the differential equation in part (a). Find the value(s) of any
constant(s) that may appear in the solution.

(c) At what time was 200 mg of penicillin present in the bloodstream? Include units in your
answer.




