MATH 106— FIRSTEXAM

DEPARTMENT OF MATHEMATICS
JohnsHopkinsUniversity

February25,2004

NAME: SIGNATURE:

TA (circle): Ann Stewart, GraceCurrie

1. This examhasfive pagedncludingthis cover. Therearesix questions.

2. Useof books,notes,or scratchpaperis not allowed. You may certainlyusea calculator(but not its

manual).

3. Show all of your work! Partial creditis available for mary problemsbut canonly be given if the

graderaunderstangrour work. Be sureto explain your reasoningcarefully Includeunitsin your answers
wheneer appropriate.

4. Readdirectionscarefully For someproblems,a brief answeris sufficient, but othersrequireyou to

shaw all work or give explanations.

5. For exam securityreasonsstudentsof Dr. Budur may not leave before 11:05. We apologizefor ary

incorveniencethis may cause.

PROBLEM | POINTS | SCORE
1 20
2 10
3 14
4 18
5 18
6 20
TOTAL 100




1. (20 points) The function ¢(x) is graphedbelown. For eachof the itemslisted, calculateit
exactly. If you cannotcalculatet exactly, estimateaswell aspossible.

a. (4 points)q(7) =

b. (4 points)q'(7) =

c. (4 points)lim q(7 + h})l —a(m) _

d. (4 points) The equationof thetangentine to ¢(x) atx = 7.

e. (4 points)q(7.3).



2. (10 points)Calculatethe limit. To getfull credit,you mustexplain whatyou have doneand
useareliable,certainmethod.

. x — 33
oo (7 + 1)(z +2)(z + 3)(z + 4)

3. (14 points)Find aconstant sothatthefunction f(z) definedbelow is continuouseverywhere.

{w: if 2 < 2

r—2
2r — ¢, if x> 2

flx) =



4. (18 points)

a. (6 points)If g(t) = s find ¢'(t).

b. (6 points)Differentiatewith respecto z; 53"

In(z2+41) "

c. (6 points)Find L (22° + z)°.

5. (18 points)Find thetangentine to thecurve xy — 3* = 1 throughthe point (2, 1).



6. (20 points)Our sunis approximatelyl.4 million kilometersin diameter Reasonablapprox-
imationsindicatethatit is growing (in diameter)at a rate of 7 centimetersper year (7 - 10=°
km/year). How fastis the volumeof our sungrowing? (For a spherewith radiusr andvolume
V,V = gmr?). (shaw all work!)



