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1 0 0
Let A= [A(D A® A®] = [0 2 0], where AD, AP and A® are ordered column vectors of A,

1 0 2

2 0 2
B=[BY B@ B®)] = [0 1 0], where B, B? and B® are ordered column vectors of B, and
0

0 1

1 00
Ii=[e1exe3]= [0 1 0], where e, €2 and e3 are ordered column vectors of Is.

0 0 1
1. Show your answers with details
a. (5 pts.) The geometry multiplicities of A.
b. (5 pts.) The product of all eigenvalues in B.
c. (15 pts.) The solution of A[x1 x2 x3]7 =[1 2 3]" with Cramer’s rule.

2. In R®, fine the results with details.
a. (5 pts.) The coordinate vector with the basis 4 ={A)), A®, A®)} corresponding to (1 2 3), with the
standard basis e ={ei, €2, €3}.
b. (10 pts.) The coordinate vector with the basis 4 ={A™"), A®, A®} corresponding to (1 2 3)z with
the basis B ={B®, B®, B®}.
¢. (10 pts.) The transition matrix from the standard basis B ={B, B®, B®} to 4 ={AM, A®, A®)},
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1. The differential equation y'—l = y2 can be solved using the substitution
x

Select the correct answer.

o oo o W
| 8 | g2
1l

2. Solve the problem y'=(x+1)y, »(0)=1 numerically for y(0.2) using step size of 4=0.1.

Select the correct answer.

a. 1.1
b. 1.11
c. 1.2
d.1.21
e. 1.221

3. The solution of the differential equation x? y"-5xy'+5y=0 is

Select the correct answer.

a. Yy =X+ cpx?
y = cyxcos(Inx) + c,x?sin(Inx)
c. y = cyxcos(2Inx) + cyx%sin(2lnx)

(5+v5) (5—v5)
d y=cx 2 +cx 2

e. y=ce? + cxe?sinx

4. Write the differential equation for RLC series electrical circuit if £=0.25 H, R=10 Q, and C=0.001 F, and
E()=0.
Select the correct answer.

a ldiq 099 0000 =0
4 dt? dt 1=

b 1dzq+10dq+ L =0
4 de? dt 110007
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c. 1d%q dq
———+ 10—+ 1000qg = 100

4 dt? dt
d. d?%q dq 1
_(E-Z—-!- 10'E+ 1000qg =Z
e. 1d%q dg
ZF+E+ 1000g = 10

5. In the previous problem, find the charge g(t) on the capacitor in an RLC series circuit if g(0)=5 C, and
i(0=0 A.
Select the correct answer.

5v10
a g = \/3—3‘2°tsin(60t+1.249)

5v10

3 e~ 1%sin(60t + 1.249)

b gt =
10
c. g = —‘/;———etsin(60t + 1.249)

5v10
d- q(t) = 5—e™sin(60t +1.249)

5v10

-20t
e
3

e q)=

2 3 t
6. The particular solution of X'= |:2 ilX +L:| is

Select the correct answer.

a. 't 197
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4 8
t 7
2 8l
d [t 1]
4 8
t 7
~2 8

e. None of the above

7. The Fourier series of the function f{x) =x* on [-1, 1]is
Select the correct answer.

a. ©  4(-1)"sin(nmx) ® 4(—1)"cos(nmx)
> +
n=1 n?m? n=1 n?n?

b. Z“’ 4(—1)"sin(nnx)

c. Zw 4(—1)"cos(nmx)

- n2m?

d 1 Z‘” 4(—1)"sin(nmx)
3 n=1 n2m?

€. 1+Z°° 4(—1)"cos(nmx)
3 n=1 nm?

8. The general solution of y"+ nr? y=0, y(0)=0, yQ) =1, n=1, 2, 3, ..., is
Select the correct answer.
a y=0
b. y=c - sin(nmx)
c. y=c - cos(nmx)
d. y=c(e™—-e™)
e. y=c(e™+e"™)

9. When the Laplace transform is applied to the problem
y4+2y'+y= & . y(0)=1, y'(0)=2, the resulting transformed equation is
Select the correct answer
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a. (S2+28+1)Y=—S—4+S_—3

1
b. (sP+2s+ DY =s—4+_——3

1
(s2+2s+1D)Y=s5s+4+——

C.
s+3
d. (5.‘2+23+1)Y=—s—4+L
s+3
) 1
€ (st+2s+1)Y =5+4+——

s—3

10. The solution of the initial value problem in the previous problem is

Select the correct answer

B 15et + 44tet + 3t

YT 16
b 15et — 44tet + 3t
. y = 16
15e~t + 44te~t + e3¢
C. y = 16
157t — 44te”t + e3¢
d y=

8

15e7t + 44te~t + 3t
c. y = 8




