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1. (20 points) A compound C is formed when two chemicals A and B are combined.

The reaction between the two chemicals is such that for each gram of A, 4 grams of
B is used. Determine the amount of C, denoted by z(¢), at any time ¢ if the rate of
the reaction is proportional to the product of the instantaneous amounts of A and B
not converted to chemical C'. Initially there are 50 grams of A and 32 grams of B.

(a) (4 points) Let a(t) denote the number of grams of the compound A present at
time ¢, and b(¢) denote that of the compound B. Represent a(t) and b(t) using
z(t), the amount of C' at time t.

(b) (6 points) Set up a differential equation for z(¢).

(c) (8 points) It is observed that 30 grams of the compound C' is formed in 10
minutes. Solve the differential equation to determine z(t) as a function of ¢.

(d) (2 points) What is the limiting behavior of the solution z(¢) as t — co 7
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2. (10 points) The differential equation
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is not exact, but show how the rearrangement
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and the observation
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3. (15 points) Solve the following initial value problem
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4. (10 points) Show that
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5. (10 points) Find the Laplace transform of the following function
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6. (20 points) Solve the following initial value problem

., 1 f0<t< 3, /
Yty = y(0)=1, y'(0)=0
sint, if § <t < oo;

Yy =1 (st WY
= |+ [@og(&h-é!i)——\}(x\éﬁ—'g)
X
(-t = —é~+ = ~—L>€ - ]@

S2¢|
_ P
Y —H - 5(9 ))+[(§<—H) 5(g+\;]
- s~ 1 S _~—
& TS T = =

—5*_

S
_(-(:(92—44)1“ s Sl’*‘
= _
= L}: FSW\'Z~ cos (-0 acT
=+ .

= ++Sik
%U@= | + (?'l (b~ YSml+—g)— |+ Q()S‘(Jr”g)u&%[)
= 14 |2G-B) (~usH)— ﬁwﬂuc&%)

SE»




7. (15 points) Use the Laplace transform to solve the following system of differential
equations

Yy (t) + 3ys(t) + 3ya(t)
Yy (1) + 3y2(2)
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