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MATH 2065, Test 2, Tuesday, July 21, 2015, Name:
For partial credit, show all your work!

Correct change of variable changes the Euler equation at?y” (t)+bty’ (t)+cy(t) = into the constant coefficient differential
equation aY"(z) + (b — a)Y'(z) + cY(x) = 0.
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3[20P]) Find the general solution to the differential equation y” + 2y’ + Sy =0. y(t) = (( L(/bz -t + C Mz
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4[20P]) Find the general solution to the differential equation y"* + 4y’ = 6. y(t) =Ci 4 Ca ('(/32 'k + S’M}’\ Q‘\ +
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MATH 2065, Test 1, Thursday, June 25, 2015, Name: Scluhanp
For partial credit, show all your work!
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1[15P)) Find the general solution (implicit or explicit) to the differential equation 3y’ =

Solution: 7 +7l - e " C
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2[15P)) Solve the initial value problem %y’ +ty = 1, y(1) = 0.
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3[20P]) A tank holds 10 L of pure water. A brine solution is poured into the tank at a rate of 2 L/min.
The concentration of the incoming brine is 10 g of salt per liter. The mixture in the tank is kept well
stirred and mixture leaves the tank also at the rate of 2 L/min. Determine the amount of salt, denoted by
y(t), in the tank at time ¢.
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4[14P]) Compute the Laplace transform £ (¢sin(t) + toe 2t) (s) =
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5[16P]) Compute the inverse Laplace transform £~ (

s% 2s-3 = (s+3)(s—1)
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6[20P]) Use the Laplace transform to solve the initial value problem " +9y = e™*, y(0) = 0 and %/(0) = 0.
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A short table of Laplace transforms and inverse Laplace transform

1 | L(af(t)+bg(t))(s)=aF(s)+ bG(s)
2 L(e*f(t))(s)=F(s — a)
d
3 L(=tf(8))(s)=7_F(s)
4 L)(s)==
5 L) ()=
6 E(e“t)(s)=s i i
S
7 £(cos(bt))(s)=m
. b
8 L'(sm(bt))(s)=m
9 L(f'(t))(s)=sF(s) — f(0)
10 L(f = g(t))(s)=F(s)G(s)
1| £ ( = i 1)2) (t)=%(sin(t) — tcos(t))
12|t ((32 j 1)2) (t)=%tsin(t)




