MATH 421.03. ADVANCED CALCULUS FOR
ENGINEERING. SPRING 2014. MIDTERM 1

1. (45 points)
Find given Laplace transforms
L{te~tsinh(3t)};
L{U(t —2)t%e"t};
L{e?5(t — 3)}.
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2. (45 points)
Find given inverse Laplace transforms
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3. (40 points) Solve given initial-value problem using the Laplace transform
y' — 2y + 5y =e€'t,y(0) = -1,4/(0) = —2;
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4. (35 points) Solve given integral equation
y(t) =tet + fot y(7)sin(2(t — 7))dr.
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5. (35 points) a) State the theorem on the Laplace transform of the convolu-
tion. b) Apply this result for the computation of the convolution

/Ot e cos(t —T)dr. = o H’)
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1. (45 points)
Find given Laplace transforms

Lite3tcos(3t)}): =  S(s+b
LU= S eosaney: (57 (s +15)*
L{t36(t - 2)}.
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2. (45 points)
Find given inverse Laplace transforms
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3. (40 points) Solve given initial-value problem using the Laplace transform
Y + 4y + 3y = e 2 cost,y(0) = 1,y (0) = —2;
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4. (35 points) Solve given integro-differential equation
y'(t) = sin(2t) + -1f0t y(7)dr, y(0) = —2.
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5. (35 points) Solve the initial-value problem for given system of differential
equations using the Laplace transform

o' =2r+y,y =z +2y,2(0) = 1,y(0) = 2.
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