SS2065: INTRO TO PDES

Brief Answers to Tutorial Questions

Tutorial 1
1. (a) x=2e%.
(b) y = 10e>1-2),
(c) 2 =35(1—e™)
2. (a) y(x) = Cr exp (72)
(b) y(x) = C1 exp (z) + Cs exp (—2x)
(c) y(x) = Cyexp (0x) 4+ Cy exp (3x) = Cy + Cy exp (3x)
(d) y(z) = Crexp (2z) + Cy exp (—22)
(e) y(z) = Cysin2x 4 Cycos 2z
(f) y(z) = C} exp (—3z) + Cyx exp (—3z)
(g) y(x) = C} exp (3z) cos (4z) + Cy exp (3z) sin (4x)
(h) y(x) = Cy exp (z) + Cy exp (—x) + Cyexp (—2z)
3. () y(x) = exp (T2)
(b) y(z) = 3 [exp (3z) — 1]
(c) y(z) =z exp (—3x)
(d) y(x) = exp (3x)sin (42)
Tutorial 2
L (a) yp= —5¢
(b) yp(z) = —ga —2
(¢) yp(x) = —cosx —sinx
(d) yp(z) =2 =2
(©) vy = hae®
2. (a) y(x) = ge% — %6_3’5 — %ex
(b) y(z) = =372 + L™ 4 (Ha — go)e'”
(c) y(x) = —2€% + "+ Isinaz + Zcosw
3. (a) yp=30— 4 + ssinw
(b) yp = g€" + (g sinz — 15 cos
(c) yp = —%xe”” — e
4. (a) xp(t) = Cy cos (2t) + Cy sin (2t)
(b)

t
— sin (2t
7 sin(2t),

(w

o(t) = { 1 —1w2 cos (wt), (w#2)

2)



C cos (2t) + Cy sin (2t) + ! cos (wt) (if w # 2)
x(t) = 4 -

Ci cos (2t) + Cy sin (21) + ;1 sin (21) (if w = 2)

w2

Tutorial 3
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[(s+4)2+ 36)2
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—5s [ = e = =8 [ = - el
(f) e (53+52+3) e (s3+32+3)
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% sin 2t

LH(t — 3)sin [2(t — 3)]

— 2cos3t + $sin3t — 5H(t —4) (2 — 2 cos [3(t — 4)] + & sin [3(¢ — 4)])

e

y(t) =1+e™
1 1
5. y(t) = gsint — gsin 2t

6. y(t) = g(t) — g(t — 4)H(t — 4) where g(t) = 2 — et + Le 2,

Tutorial 4
1. (a) i(t) = % [(1 _ eR(t*“)/L)H(t —a)—(1- eR(tfb)/L)H(t . b)]
(b) i(t) = “CH(t — a)e~=)"

2
2. y(t) =2e " =273 —eBH(t —8) (26_(t_8) — 26_3(t_8)) + §H(t -8) (1 - e_g(t_g)) 4 e 3



sint —t cost
2

5. y(t) = e + /Ot sinh(t —¢) g(t) dt

F(s)/s
7. (a) becos2b if b € (—1,3), zero otherwise.

4.

Tutorial 5
1.
2.
3. u(x)=—Tz+T
¥ LPz
4 =——+4+—+4T
W)=t
5.
dh
: =—-\kh d
6. () dt o r d?" < ) AP
(b) ¢"(z) =—-X¢(x) and h"(y) = Ah(y)
(c) W'(t) =Akh(t) and ¢"(x) = Ao(x)
Tutorial 6
1.
9 2
/\n:p2:(ﬂ-/#> n:O,1,2,3,---
2
¢n(z) = sin (MQ n=0,1,2---
L
2.
u(z,t) = 3sin 7 ex _l<:7r2t — Sin?nr_x ex _9k7r2t
) - I p 12 I3 p 12 .
3.
21 —2(=1)"+cos™  nmx 2
t) = — (nm/L)*t )
u(z,t) - nz; 0 sin 7 e
4. (a) Ag=13, A, =—2sin for n #0.

(b) Ay =6, A3 =4, all other As are zero.
(c) As = —3, all other As are zero.



3L . 4Anmx | Arwct
u(z,t) = o S sin—

Tutorial 7
1.

where the coefficients are given by

2 L nmy
B, = ———F" in —=dy.
Lsinh (nm) /0 J(y)sin 7

2.
= nwr . . nmwy
=A A, cos —— sinh —=
u(z,y) 0y + ; cos —— sinh —
where the coefficients are given by
1 L 2 L nmwx
Ay = — d A, =— —dz.
0 HL/0 fz)de, Lsmh%/o J(x) cos —p=du
3. (a)
a\ 3
u(r,0) =In2+4 (—) cos 30 .
r
(b)
A, =d"a,, B,=a"b,
where a,, and b, are the coefficients of the Fourier series of f(0).
Tutorial 8
. 1 5 1 1
o(t) = %e“ ~ % sint — % cost + (§t2 +t)e
2.
1 5 9 1 1
t - —t _ t_ _ —6t 73H t_ 3 o *(t*v?)) _ t—3 *6(15*3)
e T VL L N R TR v
3. (a) a(z)=0




Tutorial 9

1. The Fourier Series are:

2L fo%s) (71)n+1
T n=1

3 nmx

SlIlL.

)
) sin 7

(c) f(x)~ % + % 2211,3,5,... lesin T
)

2 (b fs(x> ~ 8 ©  msin2mz )

T m=1 4m2 —1

4 (a) B2 YT (<) B cos 252

(b) The Fourier series reduces to the single term, cos z.

Tutorial 10
L (d) o~=23", (7n1)n sin nx

s X (772 [exp (#F2) — 1]

2. ¢, =

Tutorial 11

2«
2. Ao,

4 1 [sinw _ cosw:|
Corm L ow? w

6. d(w —p)

Tutorial 12

70 22
L Ay exp <_2+4t)

2. [* F(w) e’ e=iw gy

(e 9]

o0 — T—T4ct)? —
3. 7 7 S (@) exp |~ S5 da

1 (x+ct)?
4. o OXP [— T ]

ST % sinh (wy) e~“* dw



Tutorial 13

2. (d) U(Qf,t) = 22021 Qv Sin (nzx) sin (C@ t)

3. z(t) = 3 (cosht — cost), y(t) =3sinht+ Isint



