APM384H1F HW Solution:

e HW6 (Suggested problems):

3.2.2 (a) Since z is odd, a, = 0 for all n > 0. b, = %f_LL:csin DLy = 2L(_1)nFL by
integration by parts.

(b) ap = lLfLL e Tdr = M. Forn > 1, a, = if_LL e " cos MEdx. Let I, =
[ e " cos MI2dx. Then, 1ntegrat1ng by parts twice, we have
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ie. I, = Znzse € ~sin == — e Topmcos | = R sin 7= — cos =1+ |.

Hence, a,, = +1,, = m(—l)”(eL—e L). The computation for b, = fiL e ¥ sin “Trdx
is similar and hence is omitted.
(c) bl:1andbn:0f0ralln22andan:OforalanO..
(d) ap = 2L fOL zdz = . For n > 1, we have a,, = %fOLxcos DLy = —f (cosmm — 1),
and b, = T fo $s1n ”zm z = L (-1)"*! by mtegratlon by parts.

i o 2(-1)% .
(e) ap = ﬁf_%dm =31 Forn>1, a, = ff_%cos”—dex = Zsin = ﬁ if
n =2k +1is odd and = 0 if n is even. b, = 0 for all n > 1 since f is even.

3.3.2 (c) For n > 1, integrating by parts, we have B, = %fLLﬂassin rdr = % —
L cos nzx‘L/2+fLL/2 cos %dw] = %[( )™ L+ § cos B — o sin 5 } = 2 (-1+3(-1)")

when n = 2k is even and = 2&(1 — L (~1)*) when n = 2k + 1 is odd.

nm nm
3.3.5 (c) Ay = %fLL/Q xdr = L‘L/z = %. For n > 1, integrating by parts, we have
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A, = LfL/Qxcos Ly = [xsm nrz |L/2 fL/Qsm—L dx] = [28111 T+ = (cosnm

nm
oS %)} = %(1 — (—1)%) when n = 2k is even and = L (—1)F — % when n =2k 4+ 1
is odd.
3.3.7 e* = ex"';_x + 61_26_30 = coshz + sinh z.
3.3.10 For z > 0, fepen = l( T4 2%) and foqq = %(e*x —22). For x < 0, fepen =
3(@? +e7") and fodd =5(2> —e™").

3.3.17 (a) fo o de = arctanx‘o =Z.

1 1 1 o n (o] n (o] —1)™
(b) (C) fO 1—}-1332d = fO ﬁdm fO Zn:O(_x2) dr = Zn O fO 2 dx = Zn:O (2n—21 :
Hence, 1 =4>>", 2n_2;

3.5.1 (a) (3.5.6) says v2 = Lz — % > n. odd n3 sin “7%. Then, using (3.3.11) and (3.3.12),
we have

72 = sin . (1)
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Note 1 — (—1)" =2 if n is odd and = 0 if n is even.

(b) 2? is continuous and x2|0 = 0. Thus, (3.5.12) is an equality for 0 < z < L (i.e. except
for L since 22|, #0.)




(c) Integrating (1) term by term (and multiplying by 3), we have

$ _ C+Z |: 6L3( >n+1 N 12L3(1 _ (_1)11) niwx (2)

where C' = 1 OL 3dr = %3. (2) is an equality for all x € [0, L] since x

extra condition is needed for F.C.S.)
3.5.2 (a) Integrating (3.3.11) term by term (and multiplying by 2), we obtain

3 is continuous. (No
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where C' = Ay = %fOL 22dr = L.
(b) Integrating (3) term by term (and multiplying by 3), we obtain

12L3 nmx 1202 2L3 nmwx
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2 = L*z + D+ Z 53 (—1)"sin < = D + nz::l [n3773 mr] (—1)"sin < (4)
where we used (3.3.11) and (3.3.12) in the second equality. By evaluating (4) at x = 0,
we see that D = 0.

3.5.4 (b)

nmx

coshx ~ Zb sin —— 7 (5)

e““;_m and sinhz = 6'726%, we have fcoshmd:c = sinhz + C. Then,
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Since coshz =

integrating (5) term by term, we have sinhz = C' 4+ "7 cos “7*. Integrating term

by term once again, we obtain
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Evaluating (6) at = 0 gives D = 1, and evaluating (6) at z = L gives C = L~!(cosh L—1)
Now, equate (5) and (6). Then, we have

(0.9}
L? . nmx coshL —1
Recall z ~ 300 | 2L (_1)n+lgin 202 and 1 ~ > n. odd A gin 2L = 5750 | 2 (1—(—1)") sin 2L,
Hence, from (7), we have
_ nPn? 2 " (gl 2 ) 2nm L
b= 3 (- (1" (cosh L= 1) = (1= (1)) ) = 555 (1= (~1)" cosh L)

3.5.7 Evaluating (3.5.6) at z = £, we obtain }_,_, (2(];?1]; = g—;



