
MATH 21, FALL, 2008, EXAM # 2(1) Find the indi
ated derivatives: Show the steps involved. (5 points/part)(a) (ln(tan(x) + sec(x)))′(b) d

dx

(

arcsin(x2)
)(2) Find the indi
ated limits: Show the steps involved. (5 points/part)(a) lim

x→0

3x − sin(3x)

x − x cos(x)(b) lim
x→0+

(1 + sin(2x))
1

x(3) Suppose that f(x) and g(x) are di�erentiable fun
tions so that f(1) = 1, f ′(1) = 4,
f(5) = 3, f ′(5) = 2, f(4) = −3, f ′(4) = 1, g(1) = 5, g′(1) = 4, g(2) = 1, and g′(2) = 3.Find d

dx
[f(g(x))]|

x=1
. (5 points)(4) Show, using the de�nition of the inverse tangent and impli
it di�erentiation, that

(arctan(x))′ =
1

x2 + 1
.(10 points)(5) Use linear approx or di�erentials to �nd an approximate value of (7.9)

1

3 . (5 points)(6) MVT(a) State the Mean Value Theorem. (5 points)(b) Use the Mean Value Theorem to show that the fun
tion
f(x) := x3 + 4x − 5only has a root at x = 1, and nowhere else. (5 points)(7) The population of De
atur, Texas grows at a rate proportional to its size. It in
reased by60% after 3 years. How long does it take for the population to triple? (10 points)(8) A 20 foot ladder is leaning against a wall. A painter stands on the top of the ladder,minding his own business. Some fool 
omes by and ties his dog to the base of the ladder,a 
at 
omes along, and the dog 
hases after the 
at, dragging the base of the ladder withhim at a rate of 2 feet per se
ond dire
tly away from the wall. How fast is the painterfalling when he is 12 feet from the ground? (10 points)(9) Find the absolute maximum and absolute minimum of f(x) = sin(x) + cos(x) on [

0, 2π

3

].(10 points)(10) Let f(x) =
x2 − 1

x2 − 9
. (20 points)(a) Find the domain of f(x).(b) Find all x- and y- inter
epts.(
) Find any horizontal or verti
al asymptotes.(d) Find on what intervals the 
urve is in
reasing and de
reasing, and �nd any 
riti
alpoints and lo
al extrema.(e) Find on what intervals the 
urve is 
on
ave up, and where it is 
on
ave down, and�nd any points of in�e
tion.(f) Then, sket
h the 
urve, showing ea
h of these features.1


