
MATH 21, FALL, 2009, EXAM # 2 VER. 2.0Name: .ID # .Se
tion # .Instru
tor .TA .Instru
tions: All 
ellphones, 
al
ulators, 
omputers, translating devi
es, and musi
 players mustbe turned o�.Do all work on the test paper. Show all work . You may re
eive no 
redit, even for a 
orre
tanswer, if no work is shown. You may use the ba
k if you need extra spa
e. Do not simplifyyour answers, unless you are expli
itly instru
ted to do so. This does not apply to evaluation ofelementary fun
tions at standard values or fun
tional expressions, so that you would be expe
tedto simplify sin(π/6) to 1

2
, for example. Do not write answers as de
imal approximations; if √2 isthe answer, leave it that way. Ex
ept where expli
itly stated otherwise, you 
an use the derivativerules and limit rules learned in 
lass.You may not use a 
al
ulator, 
omputer, the assistan
e of any other students, any notes, 
ribsheets, or texts during this exam. All 
ellphones must be swit
hed o� and out of sight. No musi
players, translators, or other ele
troni
 devi
es allowedYou have 60 minutes to 
omplete this exam.Do not turn to the next page until you are instru
ted to do so.Grading:1. /152. /153. /104. /10

5. /106. /106. /107. /20
Total. /100 1



2 MATH 21, FALL, 2009, EXAM # 2 VER. 2.0(1) Find the indi
ated derivatives. (5 points/part)(a) (cosh(2x + 3))′ =(b) (

x2 ln(x)
)

′

=(
) (

sin−1(x2)
)

′

=(2) Find the following limits. Justify ea
h step. (5 points/part)(a) lim
x→0

tan(2x)

sinh(5x)
=(b) lim

x→∞

x
(

e1/x
− 1

)

=(
) lim
x→0

sin(x) − x

x3
=(3) Find the points on the 
urve

x2 + 2xy + 4y2 = 3where the 
urve is horizontal, that is, where dy/dx = 0. (10 points)(4) During the early stages of a disease outbreak, the rate of in
rease of the number of infe
tedpeople in a 
ommunity is proportional to the number who are already infe
ted. If, threeweeks ago, there were 30 people on Lehigh's 
ampus infe
ted with the H1N1 �u, and, twoweeks ago there were 100, how many people are there now who are infe
ted with the H1N1�u? (10 points)(5) O�
er Egbert is traveling due North on Route 1, moving at 60 m.p.h. He spies a motoristdriving East on Route 2. When he is 0.4 miles South of the interse
tion with Route 2(whi
h heads due East and West, at a right angle to Route 1), the motorist is 0.3 milespast the interse
tion (East of the interse
tion) with Route 1, and O�
er Egbert trains hisradar gun on the 
ar, whi
h tells him that the rate of 
hange of the distan
e between hissquad 
ar and the motorist is exa
tly 0. How fast is the motorist driving? (10 points)(6) (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) Use linear approximation to �nd an approximate value of (25)1/3, the 
ube root of 25. (10points)(8) Let f(x) =

x2
− 1

x2 + 3
, then(a) Find the domain of f(x).(b) Find all x- and y- inter
epts.(
) Find any horizontal or verti
al asymptotes.(d) Find where the 
urve is in
reasing and de
reasing, and �nd any 
riti
al points.(e) Find on what regions the 
urve is 
on
ave up, and where it is 
on
ave down, and �ndany points of in�e
tion.(f) Then, sket
h the 
urve, showing ea
h of these features. (20 points)


