Final Exam (B5709514, Spring 2014)
June 19, 2014. 4:30 pm — 5:45 am
Prof. Youngmin You

Provide full details of your solutions

1. Solve the following third-order ODE having initial values. (10 points)
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2. Obtain the general solutions of this system of ODEs. (10 points)
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3. Determine the type (3 points) and stability (2 points) of the critical point for following systems of ODEs. (5

points per each)
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4. We have a RLC circuit with R, =2 Q, R, =8 Q, L=1H, and C=0.5 F, E =220 V. Answer following S

questions. (20 points)

1) Derive the governing equations (two ODEs) for /; and . (8 points)
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2) Find the solutions of 7, andfz. (12 points) * 1= A4S - 1 C0.26t : -15Y
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5. Determine the radius of convergence. (5 points per each)

1) ® x2m+l 2 @ g m e
2 Gmr1) : ;)(3) g
* l
) k/; ;.‘ ) . —
7 i R O |G
e o
L, a ?>/MH
| \Ofwm (5 -
_0_:_‘_' . Cam=+1) | o \ LB L 2
on L1 ome3) | i (3)
( | iR : 2
PR o ] e G
Camradtams) o ts cose  the sories 15 114 +[J2 '+ Lt
R =00 " il ol A oL s |
N furtil s, e 1S ot covergines s
6. Solve (x* — x)y"" — xy' +y = 0 using the Frobenius method. (20 points) e
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2) Obtain y, by applying the method of reduction of order. (10 points)
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7. For the following linear system, (20 points)

2wt+x-y=1
w=-2x+z=-5
w=2yt+tz=-7
xty-2z=17

1) Make an augmented matrix and determine the rank of the matrix. (5 points)
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2) Verify if this linear system has only one set of solutions using the Cramer’s rule. (5 points)
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2) Obtain the solution by applying the method of Gauss—Jordan elimination. (10 points)
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