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1 (5%) A function y(x) satisfies the following
O =9y, y0)=o0.
Find the possible values of y(2) from below
A) o
(B) -4
(C) 16
(D) -64
(E) None of the above
2. (5%) For the following linear differential equation
By 4263y fxy' =y, x>0
Choose from the below set of independent solutions of the above equation,
(8) {x,xsinx,x cosx}
(B} {x,xsin3x}
(© {x,sinlnx}
(D) {x,sinln 3x}
(E) None of the above
3. (5%) Consider the following differential equation of a function y(x)
y® 44y ¢
Choose from the below possible solutions of the above equation,
(A) y(x) =e*
(B) y(x) =e*cosx
(C) y(x) =e V2% giny
(D) y(x) = e*cos(x + n/4)
(E) None ofthe above
4. (5%) A function y(x) satisfies the following:
V' +4y' + 4y = 402
Choose from the below possible solutions of the above equation.
(&) y(x) = (x + 2w?)e 2=
(B) y(x) =™
(©) y(x) = (L +2x +x2 + x3)e—2*
D) y(x) =1 +x)(1 +2x)e2*
(E) None of the above
5. (5%) A dynarmical system with a time-varying state variable x(t) is described by the
following differential equation
(t2+t—2)x”—2(2t+1)x’+6x=0, t=0
Under the conditions
0<x()<1,x"(1) =0
Find the possible values of x(2) from below,

@1
B 2
© 4
() 8
(E)} None of the above
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6. (5%) Which of the following function is of exponential order?
(A) Se*t
(B) cosh3t
(C) cosht*
(D) sinet’
(E} None of the above
7. (5%) Evaluate the Laplace or inverse Laplace transform of the following functions. Which

are correct?

&) fQt) =e ™t x H(t - 5), LF(D} = (1-Se™)H(t—5)
®) f&) = Jy He—tydr, LF®} = G- DHE-1)

(© £(s)=Ztanhs, LMf(s)} = H(E) ~ 2H(t — 1) + 2H(t — 3) — -

(D) f(s) = S L)} = ZH(t — 1e%sin 2/3(t — 1)
(E) None ofthe above

8. (5%) The inverse Laplace transform of function f(s)=In (-SE is expressed as

S2+5
A(t) cost + B(t) + e°®
f&) = 16
Which of the followings are correct?
(A) A(®) = -2t
(B) B(t)=1
C C{t)y=-¢

(D) D(t) =sint
(E) None of the above
9. (5%) Given a forcing function
‘ f(t)={1, 0<t<1,2<t<3,4<t<5,
0, 1<t<2,3<t<4,5<5t<6,
Solve the differential equation x" + x = f(£), with that x(0) = x’(0) = 1, and we have
x(t) = sin A(t) + B(t) cos C(t) + 2t + D(OH(t — 2) + E(H(t-4)+ -

Which of the followings are correct?
(A) A(®)=¢

® B =-1

(C) D(t) =4(cos(2-t)—1)

D) x(5)>4

(E) None of the above
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10. (5%) Evaluate the Fourier or inverse Fourier transform of the following functions. Which -
are correct?
(&) flw)=Hw+a)—Hw-a),a>0, FY{f(w)}=sinx/ax

B) F() = x?e~3, PG} =48 [t — 2]

© f@) =32~ 2o, P (W)} = 2[H(x+ 1) - Hxr ~ D] - 7=

D) fx) = fos3x F{f(x)} = £i£ (e‘ﬁlw"ﬂ + e-ﬁlm+3|)

x24+2 7
(E) None of the above
11. (5%) For any vector space V,

(A) IV is finite-dimensional, then no infinite subset of V is linearly independent

{B) If V is finite-dimensional, then V is & subspace of R* for some positive integer n
(C) If V is a function space, then V must be infinite-dimensional

(D) IV is infinite-dimensional, then every infinite subset of V is linearly independent
(B) None of the preceding statements are true.

12. Which of the following is true for every orthogonal n x n matrix Q7 (5%)

{A) @ has eigenvalue 1
(B)ydet @=1
(C) Q7 is an orthogonal matrix
(D) @ is diagonalizable
(E) None of the preceding statements are true
13. (5%) Determine which statement is true for all n X n matrices 4

(A) If A has no eigenvalues, then the degree of its characteristic polynomisl is zero
(B) If one of the eigenvalues of A has multiplicity greater than one, then A has fewer then n eigenvalues

(C) If one of the eigenvalues of A4 has multiplicity greater than one, then A has fewer than = ¢igen-~
vectors

(D) A has n distinct eigenvalues
(E) None of the preceding statements are true
14. {(5%) Let A be an n x n matrix. Then which of the following set is not a subspace?
(A) Col A4
(B) Row A
(C) Null A
(D) rank 4
(E) None of the above
15. {5%) Suppose that A is an invertible matrix. Then:
(A) det A~' = det AT
(B) det A~T=1/det 4
{C)det A=0
(D) det A 1=det A
(E) None of the preceding statements is true
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16. (%) Let A=] 1 1 -1 |. Which of the following is an eigenvalue of A?
4 4 &

(4)0; (B) 1; (C) 2; (D) 3.
{E) None of the above.

17. (5%) Which of the following is a linear transformation?

(AT :R -5 Rwhere T(z) =4z —lforanyz € R.

. P2 2 5] _ | 231+ 3z z 2
BT RREoR WhereT([a;2 D-— [3$1_4w2}fora.nyvector [xz]ek.

(C) T: P — P where T{f(2)) = f{z)(z + 1) for any polynomial f(z) € P.
(D) T : C(R) = C=(R} where T(f(z)) = 3f"(z) + f'(z} + F(z) for any differentiable function
flz) € C=(R).
(E) None of the above,
18. (5%) Which of the following sets is an orthonormal basis for the designated vector space?

(&) {% [2 ] '3 [ 43 ]}, for R? with {x,y} = xTy.
(B) { e 05T, — smm} for C[0, 2n] with (f,g) = ;" f(&)a(z)dz.
(C) {1, z,2} for P; with (f,g) = f_1 Flz)g(z)dz.

1 (H 0
(D) {{O:l,l:lj',[D}}for'R.e'with(x,y):xTMywhereM=[
0 0 1

(E) Nene of the above.
19. {5%) Which of the following is tre?
(A) For any m x n matrix A, AAT is always invertible.
{B) For any m x n matrix A, rankA = n if and only if Ax = 0 has only one solution.
(C) For any m x n matrix A, 0 < rank{4) < max{n,m).
{D) For an m x n matrix A, rankA = m if and only if Ax = b has at least a solution for all b € R™.
{E) None of the above,

L=l I
b = D
b o

1 3 6
20. (8%) Perform Gram-Schmids Process on the subset of %, S = | ' |, | 3" || &
-1 -1 -2
obtain an orthonormal set W which satisfies Span & = Span W. Which of the following will NOT
be an element of W?
1 1 1
1 -1 1 1 i -1 1
@z { |®3| 5@z {|IDx
-1 -1 1
(E) None of the above.
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