T B GEE 113-15

113 K2 A &1

ME 1
gEE

1. Consider the following second-order linear nonhomogeneous differential
equation with constant coefficients: y”+4y’ -5y =10te™
(a)Find the solution to the corresponding homogeneous equation.
(b)Find a particular solution to the nonhomogeneous equation.
(c)State the general solution to the differential equation.
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2. Given the matrix: A:{ 3 2] n=9. Perform the following tasks:

(a)Determine whether the matrix A has an eigenvalue 4, of multiplicity two.
(b)Assuming 4, is an eigenvalue of multiplicity two, explain why the equa-
tion A" =c,+c. A does not yield enough independent equations to solve

for the coefficients c;.
(c)Show how to use the derivative to of the eigenvector equation evaluated
at /4, to obtain an extra equation needed to form a complete system.
(d)Compute A" and use this result to compute the indicated power of the

matrix A.

3. Given the scalar field g =e**"**" and the vector field vV = yzi + xzj + xyK ,

find the following:
(1) div(gv)

(2) Vg

(3) curl(grad g)
(4) div(curlv)

(5) grad(v-v)
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4. Find the Fourier integral representation of the piecewise-continuous function:

0, x<O
f(x)=41, O0<x<3
0, x>3
3 3 -6
5. Find an LU-factorizationof |2 -2 4
1 1 -2
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1.ODE : y"+4y -5y =10te™
@% y,=e¢" A/ A°+41-5=0= 1=1-5
sy ) =ce' +ce™ o

(6% ¥, =(At+Ble ' fALLELEEE A-—2, B-—2
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2. A:{8 3}, n=9
-3 2
8—-1 3
-3 2-1
o= =5~ THR -
LA A°=c,+c

(a)|A—/1I|=‘ ‘:(1—5)%0
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RA 4 =5 #REHBF| 5 =c,+5¢ » FEEMH -
¥ 2°=co+cd WHE 9A%=c -
A% =c,+c A
ORI
94" =¢
f#tF cy=-8-5", ¢ =9-5
S A%=-8.52+9.5%2

5° =, +5¢,

A 2=5 {3 { :
9-5 =¢

10 8 3
IRl I A9=—8-59I+9-58A=—8-59{0 l}Lg-ss[ }

-3 2
32.58  27.%8
-27.58 -—22.58

3.9 s yzi +Xzj + xyk
(1) div(gV) =gV-V+V-Vg
=YL 0 (yzi + xzj +xyK) eV (2xT + 2yf +22K)
=6xyze VLo
(2) Vg =[6+4(X2 +y2+ 22)]ex2+y2+zz i
(3) curl(grad g) =0 « (1 % =t)
(4) div(curlv) =0 - (fEZE=0)
(5) grad(v-v) =V(y*z* +x°z* +x*y?)
=2x(y2 +2%)i +2y(x* +2%)] +22(x* + y*)k -

0, x<O0
4. f(x)=41, 0<x<3
0, x>3

f (%)
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f(x)= I:[A(w) coswX + B(w)sin wx|dw

o0 3 -
Ale) ZEJ. f (x) cos coxdx =l_|. coswxdx = sin(3w)
T 70 7w
9] 3 _
B(CU)ZEI f(X)Sina)xdx:lj. Sina)de:M
G 70 7w
i f(X)=.|.w[sm(3w)COSa)x+Msina)x}da) °
0 T 0
3 3 -6
5. A=|2 -2 4
1 1 -2
3 3 -6 3 3 -6
2 2 4|—Sassslpg —_4 8l=U
11 -2 0 0 0
1 0 0|3 3 -6 3 3 -6
Bl |-z 1 0f|2 2 4|=|0 4 8
-3 0 11 1 -2 0 0 0
E: A U
100 T [0
BBl E=|-2 1 0| > E'=|3 1 0| (AA%
-3 01 10 f
. A: (El)_lU = I_U
1 00
~L=(E)"=E’=§ 10
101
A aps |
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