Calculus Name ID: 1

Assignment Date Period

Find ¢the general solution of each differential equation.
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For each problem, find the particular solution of the differential equation that satisfies the initial
condition.
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2003 SCORING GUIDELINES (Form B)

Question 2

A tank contains 125 gallons of heating oil at time ¢ = (. During the time interval ¢ < ¢ € 12 hours,

heating oil is pumped into the tank at the rate
10
_l’... e ettt
(A+1In{t + 1)
During the same time interval, heating oil is removed from the tank at the rate

Hit)=2 gallons per hour,

R(t)= IESm[%] gallons per hour,
{a} How many gallons of heating oil arc pumped into the tank during the time interval 0 < ¢ < 12 hours?
(b) Is the level of heating oil in the tank rising or falling at time ¢ = 6 hours? Give a reason for your
answer,
(¢} How many gallons of heating il are in the tank at time ¢ = 12 hours?
(d} At what time ¢, for 0 < ¢ < 12, is the volume of heating oil in the tank the least? Show the analysis

that leads to your conclusion.

12 : 1
() [ H(tydt = 70570 or 70.571 o | 1 mbesral
g " | 1: answer
(b} H(6) ~ R(6) = —2.924, 1 : answer with reason
so the level of heating oil is falling at £ = 6.
i |11 limit
(c) 125+ fo (H(t) — R(t))dt = 122.025 or 122.026  limits
3:{ 1:integrand
1: answer
(d) The absolute minimum occurs at a critical point [(1:sets H (&) -Rt)=0
or an endpoint. 1 : volume is least at
H(t)— R(t) = 0 when £t = 4.790 and ¢ = 11.318. | 3. | t =11.318

1 : analysis for absolute

The volume increases until ¢ = 4,790, then . .
INHIIITIUT:

decreases until ¢ = 11.318, then inecreases, so the

absolute minimum will be at ¥ = 0 or at

t = 11.318.

11.318
125 + fo (H(t) - R(t))dt = 120.738

Since the volume is 125 at ¢ = 0, the volume is
least at 7 = 11.318.
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Question 2

The tide removes sand from Sandy Point Beach at a rate modeled by the function R, given by

Q\@ﬁ_ Rity=2+ 55111(427?}

A pumping station adds sand to the beach at a rate modeled by the function S, given by
in S(1) = 15:

0462 Qe
Both R{t) and S(¢} have units off cubic yards per hourjand ¢ is measured in hours for 0 £ # < 6. At time ¢ = 0,

the beach contams‘ZSOU cubic yards of sand}% YO o \'0\) \)ﬁ_

TR

{d) For 0 S t < 6 at what time_{_is the amount of sand on the beach a minimum? What is th;@mimum value?
\Z\
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(@) jo R(¢) dr = 31.815 or 31.816 yd* . { 1: integral
" | 1: answer with units
() ¥(£) =250+ [ (S(x) - R(x)) dx I : infegrand
e 0 S\ i et o
*:Sfr\%-e.qd‘m“!& 3.4 1:limits
1 : answer
©) Y'(@)=8{)-R(t) 1 :answer

Y'(4) = $(4) — R(4) = —1.908 or ~1.909 yd® /hr

@ Y1) =0 when [S() —R() = 0.} L isets Y'(¢) = 0
The only value in [0 6} to satisfy S(r) = R(r) 34 1 :critical z-value
s a = 5.117865. I answer w with justification
t ¥{r}
0 | 2500 o
a | 24923694 | & 2500 +S%m ~RLE)
2493,2766

K omoot i Glay e BLE)
The amount of sand is a minimum when ¢ = 5.117 or
5.118 hours. The minimum value is 2492.369 cubic yards.
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