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Q:1If f(t) = e ? cos? 3t and F(s) = L{f(t)}, then F(S) is equal to:

1 n s+ 2
(s+2) (s+2)2+36

(A)

(B) (s +2)2
((s+2)?+ 36)2

(© 52 4 4s + 22
(s24+4s+40)(s +2)
(D) 252+ 8s + 17

2(s? +4s+13)(s + 2)

1 s+2
® v 12240

6735

+ e and f(t) = L7HF(s)}, then f(t) is equal to:
(A) %L{(t —3)e!3sin(2t — 6) + §(t — 4)

(B) %efﬁ_t sin(2t — 6) + o(t +4)

1 3—t 1
(C) 2U(t —3)e3tsin(2t — 6) + "
1

1
(D) §€t73 Sin 2(t — 6) + m

(B) %ua — 3)e3t sin(2t — 6) + 6(t — 4)



MATH 301 FINAL EXAM (Term 123)

Q:3 The Fourier transform of f(z) = e~ is:

Q:4 The inverse Fourier transform of F(a) = e~3°! is:

a?+1
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Q:5 If > b,sinnmzx is the Fourier sine series of f(z) =2+ 1, 0 <z < 1, then by + by + 3b3

n=1

is equal to:

11

Cor

Q:6 If f(z) = > ¢,P,(x) is the Fourier Legendre series of f(z) =¢*, —1 <z < 1,
n=0

1
and Py(z) = 5(31‘2 — 1), then ¢, is equal to:
(A) 5 (e~ Te™)

(B) - (e — 567
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0 7m<x<0

Q:7 The Fourier series of f(z) = { 1 0<z<m

(A) % + nil (_1); -1 sin nx
(B) % + nijl (_17);_ ! sin na
(C) % + 21 (_1); ! cos nx
(D) % + gl (_12;_ ! COS Nx
(E) % — 21 (_12;?_ ! sin nx

Q:8 If y,(z) and y,,(x) are two eigenfunctions corresponding to two different eigenvalues of
the Sturm-Liouville problem: z%y” + 2y’ + Ay = 0, y(1) = 0 and y(5) = 0,

then which one is TRUE:
5

(A) fxyn(x)ym<x)dx #0
1
5

(B) f " Yn ()Y (x)dx = 0
1

(©) [ Lyn(@)ym(2)dz = 0
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0%u

0
Q:9 (19 points) Find nontrivial solution of the heat equation 4m = 8—1; subject to
x

the following initial and boundary conditions:

u(0,t) =0, u(m,t) =0, t >0,

u(z,0)=10,0 <z < 7.
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’u  J%*u

Q:10 (20 points) Find nontrivial solution of the Laplace equation pye + 92
T Y

= 0 subject
to the following initial and boundary conditions:

u(0,y) =0, u(r,y) =0,y >0,

u(z,0) =z, 0 < z < 7 and solution is bounded as y — oc.
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Q:11 (15 points) Let u(r,z) = > A, sinha,z Jo(a,r) is the steady state temperature in a

n=1
cylinder of radius 2 obtained by solving the problem:
Pu  10u  0*u
or?2  ror 02?2

u(2,2) =0, 0<z<4

=0, O<r<?2 0<z<4

u(r,0) =0, u(r,d) =4, 0<r<2.

Apply the appropriate boundary condition and find A,.



MATH 301 FINAL EXAM (Term 123)

Q:12 (15 points) Solve the following problem using Laplace transform:

o 0?
8—1;:8—;;, .I>O, t>0,
Xz

subject to the following initial and boundary conditions:

u(0,t) =sin3t, lim, oo u(z,t) =0, ¢t>0

u(z,0) =0, w(x,0)=0, z>0.
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Q:13 (15 points) Solve the following problem using Fourier transform:

Pu  Ou
=—, —oo<x<oo, t>0,subject tothe condition:

0z Ot’

u(z,0) =e ¥, —00 <2 < 0.
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Formula Sheet for Math 301-123 Final Exam

1. Two recurrence relations

L h@)] = (@), @] = (@)

2. The Fourier Bessel series of f defined on the interval (0,0) is f(z) = > ¢;Ju(aux), where
i=1

2 b
=———— [ xJ,(;z)f(x)dr and «; are defined by J,(ab) = 0.
PTG g ) ()

C;

3. The Fourier Bessel series of f defined on the interval (0,b6) is f(x) = Y ¢;Jn(ouz), where
i=1

2072 b
C = i iZhQ)Jﬁ(Ozib) {x(]n(ozix)f(x)dx and «; are defined by hJ,(ab) + abJ] (ab) = 0.
4. The Fourier Bessel series of f defined on the interval (0,b) is f(z) = c1 4+ > ¢;JJo(a;x), where
i=2

2 b
[ xJo(a;z) f(x)dr and «; are defined by Ji(ab) = 0.

2 b
& b2 {xf(x) x, G szg(a,b) ;

5. The Fourier-Legendre series of f defined on the interval (—1,1) is f(x) = > ¢, P,(x), where
n=0

2n+1 1

5 J; f(x)P,(x)dz.

Cn



