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Math 204 ;,
Sections A&C (Winte)
EXM 2.
Fall 2005

Read the directions carefully.
Each question is worth 20 points.

Write neatly in pencil and show all your work

(you will only get credit for what you put on paper).

DO NOT use decimals in any intermediate step
Please do not share calculators during the test.
If you have trouble during the test, feel free to ask me for help.
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1. Consider the differential equation X“y"-2xy'—4y = 0. intervals spls of this DECasn

Cxist ane (-0, 0) qd (o,9)
a. Classify the differential equation by order, linearity, and whether the equation is

homogenous.
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b. What does it mean to be a furidamental set of solutions?
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c. Let f(x)=x", g(x)=x7 ,and h(x)=x* . Do f(x) and g(x) form a
fundamental set of solutions for the diﬁ'erential equation? Do f(x) and h(x)?
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2. A tank contains 200 liters of fluid in which 30 grams of salt is dissolved. Suppose that pure

water is then pumped into the tank a rate of 2 L/min; the well-mixed solution is then pumped out
at3 L/min. Find the amount A(t) of grams of salt at time t.

dh .. _
dt K R?‘

,RL' = Con carvbrabon « Loy =0 (%n ) =D

" = (A g) 3L )-. 3A G Sehs
20-t L/A\Min/ 200-¢
t’Mokf We ane \osins
| a liee PRr min

Sothe \\“) s
d\ _ . _ A
, . dt = © foo"‘t
- NGBS
dh_ -3A
5\5\'3 C—i::—‘ ;;;—t
J_d_b_‘. = “3‘Y—d£—
A 200-t
o N =3 (- lacontlJee
5?\5

ln [A| = Bln[200-¢ [ +C.

In[A] = In/(200-£)3] +< T
29§ Ale)z glalGoorezlee _ nlGoot)l

= e = Q‘ (Zoo-‘t)s
2ok A(0) =30 =¢, (200-0)3
= C,= 30 2 = 3175e-06

‘2003 T 200,000

o3 AW 28,1560 Y200-¢)°



3. Solve the initial value problem ¥''+2y"+y'+2y =0, y(0)=1y'(0)=1,y"(0)=0.
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4. Use reduction of order to find a second linearly independent solution to the differential

equation X y"+3xy +y 0, x>0 yl(x) =X"".(Deo Dot use the integration formula)
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5. Suppose that a cube-shaped tank is leaking water through a circular hole its bottom. When
friction and contraction are ignored, the height h is described by -3% = ;A" J2gh  where A,

w

and A, represent the cross-sectional areas of the hole and water, respectively. Suppose that the
== —length of-the tank is-10-ft-and the radius of the hole is 3 inches. -Find-the-height of the wafer, hat -
time t. If the tank is initially 80% full, how long will it take for the tank to completely empty?
Use g=32ft/s*.
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