
MATH 21, FALL, 2008, MAKE-UP EXAM # 2Name: .ID # .Setion # .Instrutor .TA .Instrutions: All ellphones, alulators, omputers, translating devies, and musi players mustbe turned o�.Do all work on the test paper. Show all work . You may reeive no redit, even for a orretanswer, if no work is shown. You may use the bak if you need extra spae. Do not simplifyyour answers, unless you are expliitly instruted to do so. This does not apply to evaluation ofelementary funtions at standard values or funtional expressions, so that you would be expetedto simplify sin(π/6) to 1

2
, for example. Do not write answers as deimal approximations; if √2 isthe answer, leave it that way. Exept where expliitly stated otherwise, you an use the derivativerules and limit rules learned in lass.You may not use a alulator, omputer, the assistane of any other students, any notes, ribsheets, or texts during this exam.You have 60 minutes to omplete this exam.Do not turn to the next page until you are instruted to do so.Grading:1. /102. /103. /54. /105. /56. /10

7. /108. /109. /1010. /20
Total. /100 1



2 MATH 21, FALL, 2008, MAKE-UP EXAM # 2(1) Find the indiated derivatives: Show the steps involved. (5 points/part)(a) (ln(cos(x)))′

(b) d

dx
(sinh(ln(2x)))

(2) Find the indiated limits: Show the steps involved. (5 points/part)(a) lim
x→0

3x − sin(3x)

x − x cos(x)

(b) lim
x→0+

(1 + sinh(2x))
1

x



MATH 21, FALL, 2008, MAKE-UP EXAM # 2 3(3) Suppose that f(x) and g(x) are di�erentiable funtions 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 sine and impliit di�erentiation, that
(arcsin(x))′ =

1√
1 − x2

.(10 points)



4 MATH 21, FALL, 2008, MAKE-UP EXAM # 2(5) Use linear approx or di�erentials to �nd an approximate value of e0.2. (5 points)

(6) MVT(a) State the Mean Value Theorem. (5 points)

(b) Use the Mean Value Theorem to show that the funtion
f(x) := x3 − 4x − 3has only one root in [−1, 1]. (5 points)



MATH 21, FALL, 2008, MAKE-UP EXAM # 2 5(7) The population of Deatur, Texas grows at a rate proportional to its size. It inreased by40% after 3 years. How long does it take for the population to triple? (10 points)

(8) A man, walking at night, is walking diretly towards a streetlight. The light is 10 feet o�the ground, and the man is 6 feet tall and walking at 4 feet per seond. When the man is8 feet from the streetlight, how fast is the length of his shadow hanging?(10 points)



6 MATH 21, FALL, 2008, MAKE-UP EXAM # 2(9) Find the absolute maximum and absolute minimum of f(x) = f(x) = 4x3 + 3x2 − 6x + 2on [−2, 4]. (10 points)

(10) Let f(x) =
x2 − 1

x − 3
. (20 points)(a) Find the domain of f(x).

(b) Find all x- and y- interepts.



MATH 21, FALL, 2008, MAKE-UP EXAM # 2 7Continuing with problem (10). Reall that f(x) =
x2 − 1

x − 3
.() Find any horizontal, vertial, or slant asymptotes.

(d) Find on what intervals the urve is inreasing and dereasing, and �nd any ritialpoints and loal extrema.

(e) Find on what intervals the urve is onave up, and where it is onave down, and�nd any points of in�etion.



8 MATH 21, FALL, 2008, MAKE-UP EXAM # 2Continuing with problem (10). Reall that f(x) =
x2 − 1

x − 3
.(f) Then, sketh the urve, showing eah of these features.


