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1. L{e**cos(3t)} = (a) % (b) (s —1-8522+ 9
(e) None of these
2. L{tcos(2t)} = (a) (342:——1)2 (b) (32f4)2

(e) None of these

(c) (s —3)2+4
—4s
(s2 + 4)2 (d)
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3. L£7F SELIL A O (a) €*[cos(3t) + 6sin(3t)] (b) e*[cos(3t) + 2sin(3t)]
s?2 —6s+ 18

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

L {(iji—:)i_(;} = (a)u(t-2) [6731f + Bezt] (b) u(t —2) [€3t 4 Be,gt]

(c) u(t —2) [eg(t*m + 3672(1‘/72)] (d) u(t —2) [673()&72) + 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 S+5+2e % s+1+2e %
hen Y(s) = = L — crerer L
then ¥'(s) = L{y(1)} (&) (s—1)2+4 (b) s2—2s+5 (c) s2—2s+5
142
(d) % (e) None of these
_ _ 25+l _ Lo o —t 2
6. fY(s)=L{y(t)} = ot then y(t) = (a) 3(6 e ) (b) et +e
(c) 2¢ 2" cos (;t (d) e 4 e (e) None of these
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7. The general solution of the differential equation 4x2y” + 8xy’ +vy = 0, valid for = # 0,
is given by

(a) Cl|l’|_% +C2|x|_% (b) |x|_% (c1 + caInz|) () Cllx|—1+2\/§+c2|x|_1_2\/g

(d) || er cos(2v/31n |z]) 4 ¢o sin(2v/3 1n |z|)] (e) None of these

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

(a) |z| "2

C1 COS (% In |ZE|> + ¢y sin (? In |x|>] (b) e % [ey cos(3z) + ¢y sin(37)]

(¢) cr|lz| + colz|™® () |22 [ercos (3In|x]) + cpsin (3In|z])] (e) None of these
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9. The coefficient recursion relation of the solution y; = Zana:"H of the differential
n=0

equation z%y” + (22 —x)y +y =0 is

(n+ 1a, n’a, an, —a,
- 5 b n = n = d n =
(b) ans n+1 () nia n+1 (d) @ n+1

(a) Ap1 = n2

(e) None of these

2ay, .
10. The solution of the coefficient recursion relation a,,; = ﬁ, n>0,is a, =
n
2"agq 2aq 2"y 2ay
b) ——5 d) ——— Nome of th
(a) (n!)g ( ) (n—|—1)2 (C) (n—l—l)! ( ) [(n—i—l)!P (e) one o ese
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11. One solution y; of the differential equation z?y” + (z* + 3z)y’ +y = 0 has the form

(a) Zan$” (b) Zanx"“ (c) Zanxn_% (d) Zana:”_l (e) None of these
n=0 n=0 n=0 n=0

12. The general solution of the differential equation z*y” + xy’ + (322 — 4)y = 0, valid for
x > 0, is given by

(a) c1Jo(V32) + caJ_o(V3 1) (b) e1J 5(27) + c2J_ 5(27)

(¢) e1Jo(V3x) + Yo (V3 1) (d) e1J 5(27) + oY 5(27) (e) None of these
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2, 0<z<1

13. At = 59, the Fourier sine series of f(z) = { 4 1<z<3

} on [0, 3] converges to

x, 0<x<1 B . .
14. Let f(z) = { o —1<z<0 }, and f(z +2) = f(x) for all z. The Fourier series
of fis
% + ;[an cos(nmx) + by, sin(nmx)],
where
2 " —2(=1)"
(a) ap =1, ay, n27r2[(_) —1], b, = - ,n>1
1 1 n (_1)n—l
(b) ao—i,an— n27r2[(_1) —1],bnz o ,'n> 1
—2(—1)"
(¢)a,=0,n2>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,¢) = u(1,t) = 0 and the initial condition u(z,0) = z, is

u(z,t) = Z b, sin(nwz)e ™™,
n=1

where b,, =
(a) —27(1;1)" (b) 2(;;)” (c) _1(2;;)n (d) %;i)n (e) None of these
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1
16. The solution of the wave equation u,, = Zutt’ 0 < x < 3,t >0, which satisfies the

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

u(z,t) = gsin (%) [an cos (@) + by, sin (@)] ,
where
(a) a; =2, ag = —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 g, + 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,
w(x,0) = 3z — 2%, u(x,2) = 0, has the form

(8) u(z,y) = i ansinh (") i ("29)
(b) u(z,y) = i sinh {m@g— y)} an (720
(c) u(z,y) = nian sinh (?) sin (g)
(@) u(z,y) = i sinh {%—)] an (220)

n=1

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

r = 3, which satisfies the boundary condition u(3,0) = 3 4 2sin(260) — cos(30), is

u(r,6) = % + Z r~"[a, cos(nd) + by, sin(nb)],
n=1

where

(a) ag = 6, a3 = —27, by = 18, a,, = b, = 0 otherwise

(b) ap = 6, a3 = —1, by = 2, a,, = b, = 0 otherwise

-1
27
2

(c) ap =6, a3 =

(d)a0:6aa2:_ab3:

9

,b2:

2
9’
—1

2_7a

a, = b, = 0 otherwise

a, = b, = 0 otherwise

(e) ag = 6, ay = 18, by = —27, a,, = b, = 0 otherwise
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19. The differential equation zy” + 2y’ +xy + Azry = 0, when placed in the Sturm-Liouville
form [p(x)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 oy (2" J,(ax)] = 2" J,—1(ax), v >0, a # 0,
adx

/0 PG dr = (a) ?[3&(6) CR0E)] () 16A6E) () S2a(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' + =0 0<z<2 y(0)=0, ¢y'(2)=0,

are

(a) )‘nzmayn—Bn81n(@>vn>l
2 2

(b) )\n:@,yn—Ancos<@),n>0
2 2
2 1)%72 2 1

(c) \p = ( n—gﬁ) T , Yn = By, sin [< n—z )mc]’ > ()
2 1)272 2 1

(d) A\, = ( n—ii6)7r , Yn = A, cos [( n—z )mc},n>0
2 1)%72 2 1

(e) An—<n+4)7r 7yn_AnCOS|:( n+2 )M],HZO
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) 26—31'(/\—2) 2632‘()\—2) 26—3i(/\+2)
29, F {e2ia—lz=3]1 — e b) e

{e J (2) 1L+ (A—2)? L+ (X—2)2 (C)61+(>\+2)2
2€3i()\+2)

T (e) None of these

A2 A2

(b) 2xe™™  (¢) Ve T (d) —ivTAe T

A2

23 Floe ™} = () ivire T

(e) None of these
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o ]:71 6731‘)\ _ (a) 162i($+3)7‘x+3‘ (b) 1672i(az+3)*\x+3|
' 1+ (AN+2)2 2 2
(c) %BZi(IB)x?ﬂ (d) %e%(x?’ﬂx?" (e) None of these
—i ; -2
25. F1{ e M = __ b) — T
5. FH{Ae™™} (2) (1 + 22)? (b) (14 22)? (c) (1 4 x2)?
0
(d) " (e) None of these

(1 4 22)?
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Table of Laplace Transforms

F(s)=L{f(t)} = /OO ft)e tdt, s >0
I(p+ 1)

iy = =222 p> —1, and L{t"} =
. a
ﬁ{sm(at)} = m
S
ﬁ{COS(at)} = m

L{e"f(t)} = F(s—a), s >a
L{u(t—a)f(t—a)} =e"F(s), s>a>0

L{O0} = L0} = 5" F(0) = 8" (0) = = s (0) = fO70(0), n =0

LU (@)} = (1) FO(s) = (-1 T F(s), 02 0

{}m
ef [} = e

L{ft)xg(t)} =L {/0 f(t—x)g(x) dx} = F(s)G(s), where G(s) = L{g(t)}

L{6(t—a)}=€¢"" a>0

1
1—eTs

L{f(1)} =

T
/ e f(t) dt whenever f is periodic with period T
0

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 sin(m> b —E/Lf(x)sin<w>da: 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

o0 2 L
%Jr;ancos(?), a":Z/O f($)005<?>dxv n = 0.

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

[ <n7rx> ‘o (mrx)]
@y, COS 7 sin 7 ,

1 [F 1 (L
L s (Y nzo b=k [ g () de w2

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

% + i [ancos< ) + b, sin (nzxﬂ ,

n=

1 2L
/ f(z COS >d1’ n >0, b”:f/ f(z)sin (?) dr, n>1.
0

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

3 oo (M55 s (U55)] = e fowcon (275)  hosin ()]

4y = / fla Cos ”m de = = / f(a (2””) da
- _/ ) cos (27?96) dx, n >0,
b, = z f( )sin<n2x> dr = = / f(z sin(ml;,m) dx

2
= —/ sin<n;m>d:c, n>1,

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

NE

Qo
2+

Il
._.

—
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Table of Fourier Transforms

F{f(z / f(z)e™da
FHEO)) = o / F() e dx
Ffu(x —a) —u(z —b)} = %[i’\b—ei’\a},a<b
1o e 2
F{u(x+b) —u(z —b)} = Y e M ’\b] = Xsm()\b)

i 2
e =1x

Fle“f(z)} = FO+a)
F{f(a—a)}=e™f()
F{f'(0)} = =iAf()

Flaf(a) = —z%

Fiflaa) = iF(2) a0

Fleow} = [Fet >0

F{(frg)a)} = F { | et - s)ds} — FNF(), where G(N)

F{o(x —a)} = e

= Flg(z)}

Page 19



