KENY

Math 255, Exam #2, Summer 2012

Instructions: Show all work. Answers with no work will be graded all or nothing unless the point of the
problem is to show the work (in which case, no work will receive no credit). Use exact values (fractions
and square roots, etc.) unless the problem tells you to round, is a word problem, or begins with decimal

values.
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1. The general solution to the differential equation x
member of the family that satisfies the '

czxlnx, which is defined on the interval (0,00). Find a
initial conditions y(1)=3, ¥'(1) = —1. (10 points)
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2. For the same general solution and differential equation in problem #1, solve for the member of
the family that satisfies the boundary conditions y(1)=3, and y(2)=15. Other than the values of
the constants, isthere anything substantially different about these solutions? Explain. (10

points)
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3. Use the Wronskian to determine if the following sets of solutions are linearly independent.
a. f(x) =cos(x),g(x) = cos?x onall real numbers (10 points)

Cos v oSt % -2 (o8 ASINR + COE N S

“SIAnX  —2.cesxsSink. =t CHSTR SINK
/{ () Z;@’@”v.{fﬁ&;{)‘iﬁ' at L E,W{f?’j/(@zgﬂf-?)

b. f(x) =x,g(x) =x7% h(x) = x~%Inx on the interval (0,5°) (15 points)
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4. Use reduction of order to solve the differential equation (x—1)y"~xy'+y=0,x > 1Ly, ) = €* 1
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5. Find the given solution of the second order differential equation
6)y"—5y"+y=0,y(0)=4,'(0)=0. (20 points)
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6. Find the solution of the higher order differential equation y"’ + 3y"' — 4y’ — 12y = 0.(20
points)
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7. For each example in the table below, and given the fundamental solutions for a second-order
differential equation, and the forcing term, use this information to determine the best guess for
the particular solution you would start with to solve for the non-homogeneous equation. (5
paints each) '
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8. Use variation of parameters to solve for the general solution to the differential equation
y''+2y" +y = e tint. (25 points) RS
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9. Use the Cauchy-Euler method to solve the differential equation x%y" — 3xy,+ 4y = 0,y(1) =
5,y'(1) = 3. (20 points)
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~10. If an undamped sprh%—mass system with a mass that weighs 8 Ibs and a spring constant 0.5
Ibs/in is suddenly set in motion at t=0 by an external force of 3cos(5t) pounds, determine that
position of the mass at any time and draw a graph of the displacement versus t. (25 points)
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11. A mass weighing 5 Ibs stretches a spring 2 inches. If the mass is pushed upwards, contracting
the spring a distance of 1 inch and then set in motion with a downward velocity of 4 ft/sec, and
if there is no damping, find the position y of the mass at any time t. Determine the frequency,
period, amplitude and phase shift of the motion. (25 points)
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