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Math 3113, Test I

September 22, 2009

Show all your work to receive full credit. The use of books and notes is not allowed.
Good luck!

L. (20 pts) Find the position function z(¢) of a moving particle with acceleration a(t) =

ﬁ, initial position g = z(0) = 1 and initial velocity vp = v(0) = —1.

C\,('b\ = \ - _\:)_\_\_\\"\'L
Vit

M Y
VioN=-\ 5 ¢ =-5

V(L) = Qe +4) s
/s
k) = B 2+ o5 g = ‘13- (era) -t £,

uo)—»-%rcl =1 QL=-%

R

3
\ x(&:):%&tw\h — s‘t-%—g—

-

»



II. (20 pts) Bacteria grow in a certain culture at a rate proportional to the amount
present. Suppose there are 100 bacteria present initially and the amount doubles in an
hour. How many will there be in additional half an hour?
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III. (20 pts) Sugar dissolves in water at a rate proportional to the amount still undis-

solved. Suppose there are 50 grams of sugar initially and after 3 minutes only 20 grams
are left. What is the time it takes for 90% of the sugar to dissolve?

NE) = a e T

NO;§O

: 3 e

.K_::\;D A1 ~-0.2305

When 409/, o Wf)a,( c\/l%O\\fC) 100/, o SD%N&W\S
w b SS9
é—QnO.‘l -t

5 = 50 ¢

Ino\ = -}%—Zno,* -t

Tt = gfj\\i‘»\ ~ 1.5 mu nuten




IV. (20 pts) Find a general solution of a differential equation.
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V. (20 pts) Solve the initial value problem.

a) z2 -3y = 2% y(1) = 10

% X~ = jﬁ—x};& = Ln X«
y = X2 &n K x Cx>

%QQ = C =10

e‘&@a:—— 625 dx
-Q/\ﬁ/ :BQ%X-‘cL
\‘& = 'Q)/\QBQ/’LK—\_C“\ |

ylo) = &n (3+0) =0
2+ =)
C= -2

ﬂ: nx x O &:\
C
\ié = Q,V\L?D&M’S\
' I




