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LoLfeeos@} = () gy ) g
(e) None of these
2. L{tcos(2t)} = (a) (342:—71)2 (b) (324f4)2

(e) None of these

s—3
(c) (s—3)2+4
—4s
(s2+44)2 (d)
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3. L1 L S (a) €*[cos(3t) + 6sin(3t)] (b) €*[cos(3t) + 2sin(3t)]
s2 —6s+ 18

(c) €¥[cos(3t) + sin(3t)] (d) e *[cos(2t) + 2sin(3t)] (e) None of these

L {(ij_—::—z)i_(;} - (a) u(t —2) [6_3t + 362t] (b) u(t —2) [63t 4 36_2t]

(c) u(t —2) [eg(t_2) + 36_2(t_2)] (d) u(t —2) [e‘g(t_2) + 362(t_2)} (e) None of these
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5. If y(t) denotes the solution of the initial-value problem

y' =2y +5y=26(t—2), y(0)=1, ¢ (0)=3,

s+3 545+ 2% s+ 1+ 2%
hen Y(s) = — S N - - —
then ¥'(s) = £{y(t)} (&) (s—1)24+4 (b) s2—2s+5 (c) s2—2s+5

s—1+2e%
- N f th
(d) G- d (e) None of these

2 1 1
8248_%, then y(t) = (a) =(e" —e™) (b) et + e

6. fY(s)=L{y(t)} =
(c) 2e72" cos (gt) (d) e 4 e (e) None of these
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7. The general solution of the differential equation 4x*y” + 8xy’ +y = 0, valid for z # 0,
is given by

(a) Cl|x‘_% + 62|x\_% (b) |x\_% (c1 4 con|z]) () 01\x|_1+2‘/§ I 02|x\_1_2‘/§

(d) |z~ ey cos(2v/31n |z]) + o sin(2v/3In |z|)] (e) None of these

8. The general solution of the differential equation z?y” + 5zy’ + 13y = 0, valid for z # 0,
is given by

(a) |2| 3

1 COS <¥ In \x|> + ¢y sin <¥ In \x|>] (b) e * ey cos(3z) + ¢y sin(37)]

(c) ci]z| + calz|™®  (d) |z| 72 [e1 cos (31n|z]) + cosin (31n|z])] (e) None of these
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o0
9. The coefficient recursion relation of the solution y; = Zan;ﬂ”“ of the differential
n=0

equation x%y” + (z? — )y +y =01is

(n+ 1)ay, na,
T e =0T

(a) ant1 = "

(e) None of these

10. The solution of the coefficient recursion relation a,,; =

2”@0

(n!)?

2”@0
(n+1)!

2@0
(n+1)2

(a) (b) ()

(¢) Gny1 =

(d)

Ay, —Qp,
d) aneq =
nr1 D=
2ay, .
ﬁ, n Z 0, 1S a, =
n
2”@0
W (e) None of these
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11. One solution y; of the differential equation z?y” + (z* + 3z)y’ + y = 0 has the form

(a) Zanx" (b) Zanxnﬂ (c) Zanx”_% (d) Zana:"_l (e) None of these
n=0 n=0 n=0 n=0

12. The general solution of the differential equation x2y” + xy’ + (32% — 4)y = 0, valid for
x > 0, is given by

(a) c1J2(V32) + ca_o(V312) (b) &1J 5(22) + caJ_ 5(22)

(¢) e1Ja(V32) + Yo (V3 ) (d) e1d 5(27) + oY 5(22) (e) None of these
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. . 2, 0<zr<1
13. At z = 59, the Fourier sine series of f(z) = { 4 1<z<3 } on [0, 3] converges to
(a) 3 (b) =3 (c) 4 (d) —4 (e) =2
x, 0<x<1 B . .
14. Let f(z) = v —1<z<0 }, and f(x 4+ 2) = f(z) for all x. The Fourier series
of fis
50 Z a, cos(nmz) + by, sin(nmx),
where
2 " —2(—=1)"
(a) ap =1, ay, o (=1)" —=1], b, = T > 1
1 1 n (_1)n—l
(b) ao—é’an_n%r?[(_l) —1], b, = s ,n>1
—9(—1)"
(¢)a,=0,n>0,b, = ( ),n>1
nm
2(—=1)"
(d) a, =0,n>0,b, = (=1) ,n>1
nm
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15. The solution of the heat equation u,, = u;, 0 < x < 1, t > 0, which satisfies the
boundary conditions u(0,t) = u(1,¢) = 0 and the initial condition u(z,0) = z, is

u(z,t) = Z by, sin(nwz)e ™™,
n=1

where b,, =
(a) % (b) 2(7;1)71 (c) _1(2;?” (d) %;?n (e) None of these
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1
16. The solution of the wave equation u,, = Zutt’ 0 <z < 3,t >0, which satisfies the

boundary conditions u(0,¢) = 0 and «(3,t) = 0, and the initial conditions u(x,0) = 0
and u;(z,0) = 2sin(rz) — 3sin(27x), is

u(zx,t) = gsin (?) [an Ccos (@) + b, sin <¥>] ,
where
(a) a1 =2, as = —3, a,, = 0 otherwise, b, =0 for all n > 1
(b) a3 = 2, ag = —3, a, = 0 otherwise, b, =0 for all n > 1
(c) by =2, by = —3, b, = 0 otherwise, a,, =0 for all n > 1
(d) b3 = 2, bg = —3, b, = 0 otherwise, a,, =0 for all n > 1
-3

1
(e) b3 = —, bg = —, b, = 0 otherwise, a, =0 for all n > 1
T 4
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17. The solution u(z,y) of Laplace’s equation wu,, + u,, = 0 within the rectangular region
0 <z<3, 0<y <2, subject to the boundary conditions u(0,y) = 0, u(3,y) = 0,
u(x,0) = 3z — 2%, u(x,2) = 0, has the form

[e.e]

(a) u(z,y) = ;an sinh ("—gy) sin (?)
e Y
(c) u(z,y) = ian sinh (ﬂ) sin (@)

(e) u(w,y) = ax + By +yxy+9
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1 1
18. The bounded solution of Laplace’s equation wu,, + —u, + —Ugy = 0 outside the circle
r r

r = 3, which satisfies the boundary condition u(3,60) = 3 + 2sin(260) — cos(360), is

where

(a) ag =6, az =
(b) ap =6, ag =
(c) ag =6, ag3 =
(d) ag =6, ag =

(e) ag =6, ay =

u(r,0) = % + Z r~"[ay, cos(nd) + by, sin(nh)],
n=1

—27, by = 18, a,, = b, = 0 otherwise

—1, by = 2, a,, = b, = 0 otherwise

-1 2
PR by = 5 a, = b, = 0 otherwise
2 —1
5 by = o7 = b, = 0 otherwise

18, b3 = —27, a,, = b, = 0 otherwise
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19. The differential equation xy” + 2y’ + zy 4+ Azy = 0, when placed in the Sturm-Liouville
form [p(z)y'] — q(x)y + Ar(z)y = 0, has the weight function r(x) =

(a) 1 (b) (c) z? (d) ze*® (e) None of these

1d
20. Given the Bessel identity . (2" J,(ax)] = 2" J,—1(ax), v >0, a #0,
adz

/0 PhGdr = (a) 1—96[3J2(6) Ch0O)] () 16A6) () S2ay(6)

(d) 16[J2(6) — J5(6)] (e) None of these
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21. The eigenvalues and corresponding eigenfunctions of the Sturm-Liouville problem

v +dy=00<z<2, y(0)=0, ¢(2)=0,

are
(a) )\n:ng,yn:anin<?>,n21
(b) An:n—ﬂ,yn:Ancos<w>,n20
2 2
2 1)%72 2 1
I W P Gl 0, Y
16 4
2 1)%7? 2 1
(d) )\nZ%,yn—AnCOS{(nZ )Wx],n>0

2,2
(e) AFM,%:AMS {M],nzo
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) ) 26—31'()\—2) 2631'()\—2) 26—3i()\+2)
29. —2iz—|z=3]\ _ e by 26 Lee T

7 e } (a)1+(>\—2)2 ()1+(>\—2)2 (C)61+(>\+2)2
2¢3i(A+2)

(d) 1+ (A +2)2

(e) None of these

A2 22

23. f{2xe—x2} — @ivmae T 2™ (@ Vae () —ivmrey

(e) None of these
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o4, F-1 e (a) 1 2i(x+3)—|z+3| (b) 1 —2i(x+3)—|z+3|
. —_—— s = a) — e

1+ (AN+2)2 2° 2

1 . 1 ..

(c) 56_22(I_3)_|z_3| (d) §e2Z($_3)_‘m_3‘ (e) None of these
—1 ) —2ix
25. F~ ' {xe M} = S by e
o F { c } (2) (1 + 22)? (b) (14 22)? (c) (1 + 22)?
2ix

(d) I (e) None of these
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Table of Laplace Transforms

Fls) = LLF(E)} = /0 T Rt s> 0
L(p+1) n!

Lty = w1 P> —1, and L{t"} = pres) if n > 0 is an integer
a
L{sin(at)} = ——
foin(at)} = 5
s
L B} =
{cos(at)} R

L{e"f(t)} = F(s—a), s>a
L{u(t—a)f(t—a)}=e"F(s), s>a>0
{0} =s"LU)} = 5" F(0) = " 2f1(0) = oo = sfUD(0) = F70(0), n 20

dTL
(—1)H@F(S)> n >0

L{" ()} = (~1)"F™(s)

c{@} - /:OF(x)dx
c {/Otf(x) da:} _ ép(s)

L{f(t)xg(t)} =L {/O ft —x)g(x) dﬁ} = F(5)G(s), where G(s) = L{g(1)}
L{o(t—a)} =€ a>0

1
1—eTs

T
L{f(t)} = /0 e f(t) dt whenever f is periodic with period T

17
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Summary of Fourier Series

1. The Fourier sine series of a function f defined on [0, L] is given by
ib s1n<@) b —E/Lf(x)sin<w)dx n>1
o n L ) n - L 0 L ) — .
2. The Fourier cosine series of a function f defined on [0, L] is given by

oo 9 L

3. The full Fourier series of a function f defined on [—L, L] is given by

[ <n7rx) ‘o (nﬂxﬂ
2 a,, COS 7 sin 7 ,

1 [ nmx
= _ - > >
L/_Lf(iﬂ)COS( T )diﬂ, n >0, / f(x sm )dx n>1.

4. The full Fourier series of a function f defined on [0,2L] is given by

50 +§: [ancos< ) + by, sin <nza:)] ,

n=

1 2L
/ f(x cos )d.ﬁE n >0, bnzf/ f(z)sin (?) dr, n>1.
0

5. The Fourier series of a T-periodic function f on R = (—o00, 00) is given by

P43 foncon (455 s (475 = G [ocon (275) s ()]

a, = / fla cos ”m de = = / fla (2””) da
2nmx
= T/a f(x)cos( T )dw n >0,
I 2 [T 2
b, = /) f(x)sin(n—zx)dxzi/o f(x)sin( sz) dx
= %/;JFT f(z) sin <27;m) dr, n>1,

T
where L = 3 and « is any real number.

NE

Qo
5 +

Il
—

—
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Table of Fourier Transforms
FU@) =T = [ )i
FUFO) = 5 / O

2 J_o

F{u(lx —a) —u(z —b)} =

[ei)\b _ ei)\a] Ca<b

§|H§;|H

— [N — 7] = 2 sin(Ab)

F{u(x+b) —u(zx—0b)} = 5

N 2
et =15

F {emzf } f (A +a)
F{f(x —a)} = e f(N)
F{f' ()} = =i f()

Flaf) -~

Fiftan) = 17 (5) a0

«

Page 19



