FACIT AJ

Chapter 9 Sequences, Series, and Power Series

Section 9.1 (page 526)

1. bounded, positive, increasing, convergent to 2
3. bounded, positive, convergent to 4
5. bounded below, positive, increasing, divergent to infinity
7. bounded below, positive, increasing, divergent to infinity
9. bounded, positive, decreasing, convergent to 0

11. divergent

13. divergent

15. o0

17. 0

19. 1

21. 73

23. 0

25. 1/2

31. lim, o, =5

33. If {a,} is (ultimately) decreasing, then either it is bounded below and
therefore convergent, or it is unbounded below and therefore divergent to
negative infinity.

Section 9.2 (page 534)

1
1.3
3 — L
©(2+m)3((2+m)?-1)
25
5. 4416
8e?
7. E



9. diverges to oo

11.

= Qo

13.

Wl

15. div. to oo
17. div. to oo
19. diverges
21. 14 m

25. If {a,} is ultimately negative, then the series Y.a,, must either converge (if
its partial sums are bounded below), or diverge to —oo (if its partial sums
are not bounded below).

27. false, e.g., Z(Eyl
29. true

31. true

Section 9.3 (page 545)
1. converges
3. diverges to oo
5. converges
7. diverges to oo
9. converges
11. diverges to co
13. diverges to oo
15. converges
17. converges
19. diverges to oo
21. converges

23. converges



25.

27.

29.

31.

33.

39.
41.

43.

converges
Sp+ a5 <s<s,+ =5 n=056
7ol 3(n+l)s — 7 —= °n T 3pdy

2 2 . _
Sn+\/n—ﬁ§8§8n+\/—ﬁ7 n =63

n+2 . —
O0<s—s, < WM, n=4
n = (2n)!(4n2+6n)"’
converges, ar'" — (1/e) < 1

no info from ratio test, but series diverges to infinity since all terms exceed

2 1
(b)Sﬁm, k=3,

(c)0<s—sn<M = 2Vt gy > 9

k(1—k)°

Section 9.4 (page 553)

1.
3.

11.
14.
15.

17.

19.

21.

23.

conv. conditionally
conv. conditionally
diverges

conv. absolutely
conv. conditionally
diverges

999

13

converges absolutely if —1 < z < 1, conditionally if x

elsewhere

2(n—1)

—1, diverges

converges absolutely if 0 < z < 2, conditionally if x = 2, diverges elsewhere

converges absolutely if —2 < z < 2, conditionally if x

elsewhere

7

converges absolutely if —5 < z < %, conditionally if x

elsewhere

—2, diverges

7 .
—3, diverges



25. AST does not apply directly, but does if we remove all the 0 terms; series
converges conditionally

27. (a) false, e.g., a, =

(b) false, e.g., a,, = == T/?) (see Exeercise 25)
(c) true

29. converges absolutely for —1 < x < 1, conditionally if x = —1, diverges
elsewhere

Section 9.5 (page 564)
1. centre 0, radius 1, interval | — 1,1]
3. centre —2, radius 2, interval [—4,0]
5. centre %, radius %, interval |1, 2]

7. centre 0, radius oo, interval | — 0o, 00|

11. (1—11)2 => oo+ 12" (-1 <z<1)
13. (2—1x)2 = ESLO:O ;n-té xn’ (_2 <r < 2)

15. n(2—2)=In2-3 " 2 (-2<z<2)

17. S =" 2tl(z+2)", (-4<z<0)

19. 755 = 3,020, (—p<a<

2L (=33) =&

23. [-1,1); 3ifz=0, —5In(l —z) — 5 — 5= otherwise
25. (—1,1);
27. 3/4

29. w(mr+1)/(m —1)3

31. In(3/2)



Section 9.6 (page 5752)
13l =5 3eqn (all )

n=0 n'
. T 1 00 CIS 2n+1
3. sin(z — %) = 7 Yoo o (1) = i ), + Gty 2—]. (all )
5. a%sin(%) =307, W%x%w, (all z)
7.sinzcosx =)~ ((213:?;7 2t (all )

9. ezl — g _ 22 4 5% (=)@ 4 a?), (-l<z<]1)

142
Lo — 2y 2 (Cl<a<)
pAn+2
13. coshz —cosz =23 7 o Gintay» (all x)

15. e =¢* 3> (x4 1)", (all z)

17. cosz =3y 2 %(m — ), (all )

19. In4 4> (:U—2) (-2 <z <6)

21. sinx — cosx = \/_Zn 0 2n+1 S — )2 (all o)
23. L =1 (@ +2)", (-4<z<0)

25. (x— 1)+ X0, i@ —1)" (0<z<2)

27. 1+ 4 52

24

£E2 £E3

29. $'+'7?'— 6
2

31 1422

33. e (all z)

T

35, &f=e®

2z

37. (a) 1+ xz+2% (b)3+3(x—1)+ (z—1)*

= Sh jf 5 £ 0, 1if 2 =0



Section 9.7 (page 576)
1. 1.22140

3. 3.32011
5. 0.99619

7. —0.10533

9. 0.42262

11. 1.54306

13. I(z) = 320 ) el (all )

n=0 (2n+1)(2n+1)

15. K(z) = Y0, ™!, (-1<z<1)

[e's) -1 n
N.M@yzzm”%%ﬁﬁﬁﬁ+a (-1 <z <1)

19. 0.946
21. 2
23. —3/25
25. 0

Section 9.8 (page 580)
1. =-(0.2)7

720

3. L(0.5)

120

4sec?(0.1) tan?(0.1)+2sec*(0.1)
5. 41104

7. 24

120(1.95)5(20)5

9. 20 =y @D ) o

n=0 n!
3 [e’e] n x2n+1
1]_ SINxr = ano(—l) m’ all €T
13. ﬁ =)t —l<a<l1
15. 2f3w = 2211(_1)71—1371—1(%)717 _% <z < %
17. sinz = 5 307 (x — §)", (for all ), where ¢, = (=1)"/? if n is even, and

cn = (=1 D/2/3 if n is odd
19. Inz =32 (-1)" @D <z <2
242

21. %: _%Zi;o( 2

-1
-4 <z <0



Section 9.9 (page 584)
LoyIfo=1+30, CCndlyn ) <1

3o VAt =2+2 425 (—1) 1B (4 < p <)

5. Y o0+ Da”, o] <1

Section 9.10 (page 589)
_ 00 (z—1)% 00 (z—1)4+1
L y=ao (1 + 2 i 4(k!)(3)(7)..‘(4k—1)> +a (x —1+>05 4(k!)(5)(9)4..(4k+1)>
3.y = T o(—1) [t 4 pha®t]

5.y=1— 2%+ 52 + ...

( 1)k k
Ty =142 Moo ®.-eeD

_ 1/3 (=D)ka*
yo = 2P+ 30, A7) GED)

Review Exercises (page 589)
1. conv. to 0
3. div to oo
5. limy, o0 @y = V2
7. 42/(vV2 1)
9. 2
11. converges
13. converges
15. converges
17. conv. abs.
19. conv. cond.
21. conv. abs. for z in (—1,5), cond. for z = —1, div. elsewhere
23. 1.202
25. > ja" /3" ] < 3
2. 14 Y0, (1) e (ne"), —/e < v < /e

7



29.
31.
33.
35.
37.

39.

41.
43.
45.
47.

r 43 ()2 (2n), all ¢

(1/2) + o0, AT Gn2ie? | g < 3 <8
oo™ —m)" /7, 0 <z <27
1+2x+3x2+%x3

1,2, 5 .4
1 -5z + 5

cos /T ifx>0
cosh/|z| ifx <0

72 /(m—1)2
In(e/(e — 1))
1/14

3, 0.49386

Challenging Problems (page 590)

D.
7.

(c) 1.645

(a) 0o, (¢) e, (d) fla) =€ [ e dt

CHAPTER 2
Exercises




(i) 25 Re(s) > —4
(J) 36— 65+4s2—25 Re(s) =0
(k) 2521195,Re( s)>0

1) (;2;442,Re( 5) >0

(m) B33, Re(s) > 0

(n) £ — 2+1G,Re( s) >0

(

)s
)

(6]

+1 3
s+2 5+ s2JSr23+5 + ) Re(s) >0

. (a) i( ™) (b) —et 4 2e3
(c) 3 —3t—ge  (d) 2cos2t+ 3sin2t
(e) g;(4t —sindt)  (f) e *(cost + 6sint)
(g) (1 —e *cos2t 4+ 3¢ *sin2t) (h) e —e™" + 2te™"
(i) e *(cos 2t + 3sin2t)  (j) te' — 3e? + S
(k) —2e=3 4 2cos(v/2t) — % Sin(\/ﬁt) (1) te* — fe*(cost — 3sint)
(m) e~*(cos2t —sin2t) (n) Je* — 23 + 3¢~
(o) —e' + 3e* — 1™  (p) 4— cost+ 5 cos3t
(q) 9e~2 — e3/2[7 cos($v/3t — V/3sin(1/3¢]
(r) ge ' — e — goe~'(cos 3t + 3sin 3t)
c(a) z(t) = e + 3
(b) z(t) = Le/3 — 3 (cos 2t + £ sin 2t)
(c) z(t) = (1 — e " cos 2t — e~ " sin 2t)
(d) y(t) = 5(127" 4 30te™" — 12 cos 2t + 16 sin 2t)
(e) a(t) = —fe' + 3e* + e
(f) z(t) = e **(cost + sint + 3)
(g) x(t) = Toe’ — 3€* + Le'(cos 2t — 3sin 2t)
(h) y(t) = =2 +t + Ze~"[cos(V/2t) + % sin(v/2t)]
(i) z(t) = (£ + gt)e—% +itfe 4+ 3 i+ 12
(j) () = 1 — fe2/3(cos 4t + 2sin it)
(k) z(t) = te=* — Lcosdt (1) y(t) = e* + 2te~2/3
(m) z(t) =2+ it —e' + 2e Qt—ée’t
(n) 2(t) = gpe™" — sz cost + 22sint — g5 cos 3t — = sin 3t



10.

13.
14.

15.

(8) a(t) = §(56% = et — 7). y(1) = §(3e% —

(b) xz(t) =5sint +5cost — e —e? — 3
y(t) =2e" —5sint + €% — 3

(c) x(t) =3sint —2cost + e
y(t) = —Isint + §cost — s

(d) z(t) = g t/3 _ e yt) =—14 %et/?’ + %et

(t) = 2e' +sint — 2cost

8

y(t) = cost — 2sint — 2¢
() a(t)=—=3+e +3e7/?
y(t) =t —1—1et +L1e7t/3
(g) z(t) =2t —e' +e 2 Y(t) =t — I +3e" + 1
(h) x(t) = 3cost + cos(v/3t)
y(t) = 3cost — cos(\/gt)
(i) z(t) = Cos(\/%t) + 3 cos(V/6t)
y(t) = ZCOS \/Et — l cos( \/ét)
(j) =(t) = ie' + 2 cos2t + Lsin2t
y(t) = § ! g cos 2t — z sin 2¢
- Ii(s) = (52ﬁ10(§>)0(;rj)1300)2
I(s) = s Tioor
io(t) = B(—gze 1% + Ste 9% + - cos 100¢)

ia(t) = 20 ze P sin(3V/7t)

—= cos(\/_t) -+ cos(\/ﬁt)

xo(t) = ——cos(\/_t) —Cos(\/l_St), V3, V13
f(t) =tH(?)

(a) f(t) =3t — [3(t —4)% +22(t —4) + 43|H (t —
—[2(t —6) + 4]H(t — 6)

=5 (5 e
(b) f(t)=t—=2t—1DH({t—-1)+(t—2)H(t —2)

F< ) 52 o 822 e + 512 e

8
—
—~
~+
~—
Il

—tH(t 1)

T

(a) 1(t = 5)%eXIH(t - 5)
(b) 2[e~(t=2 — e=30-2] F (¢ - 2)

10



16.

17.

18.
19.

20.

21.

23.

c) [t —cos(t —1) —sin(t — 1)|H(t — 1)

f)

cos(t — 1) —sin(t — D]H(t — 1)

r(t)=et+(t—1[(1—H(t—1)]

z(t) = e + §5(sint — 3cost + 4eme

3—3e~25—6se— 45

s2(t—e—4s)

1
z(t) = 2e74? COS(§\/§t) +

(

(d) \/Lge (t=m)/2{1/3 cos[3v/3(t — m)] + sin[2V/3(t — m)|}H(t — )
(e) H(t — ) cos 5t

() [t -

t—1—2H(t—1)

-2+ e_(t_l)/Q{cos[%\/g(t _

1

o1
— ﬁsm[—\/g(t =

+ H(t —2){t —3 e 72/

{cos[%\/g(t —2)]

2

V3

F(t) =3+ 2(t — 4)H(t — 4)

3

2

F(s) = B + ?6_48
x(t) =3 —2cost+ 2t —4 —sin(t — 4)|H(t — 4)

Oo(t) =

Oo(t) =

_10[

32

32

3

10
i 1 — 3a _—3t

— 3e**e * sin(t —

1
—(3 -2t —3e* —

i34t —1)e

11

I
— ——sin

3

e>®e cos(t —

LB -2y

— 5e™2e ) H(t — im)

—(1—e *cost — 3e " sint)

a)

a)|H(t - a)

10te™*)

At—

VIH(t ~1)



(t) — 2sin2¢

(
(
(c) 6(t) — e (2 cos 2t + %Sin 2t)
C(a) a(t) = (5 — Ze73 4 fem ) 4 (e7307D) — M) H(t — 2)
(
(
(

)
b) z(t) = Lebe¥ H (1 — 27) sin 2t

c) x(t) = 5e¥t — de 2 4 (7303 — 43 [ (¢ — 3)
a) f'(t)=4g'(t) —436(t —4) — 46(t — 6)
6t (0<t<4)
Jgt)=4¢ 2 (4<t<6)
0 (t>6)
1 (0<t<1)
(b) ¢'(t) = { 1 (1<t<2)
0 (t>2)
(c) f'(t) =4 (t)+50(t) —60(t —2) + 155(t — 4)
2 (0<t<2)
git)y=< -3 (2<t<4)
{ o2 —1 (t>4)
cat) = — e+ Pe — Ste™

E —pt g 2 _ 1 _ R* _ R
Rctsint, 0t = ge — g, U= g

E
L
i(t) = e (ncosnt — psinnt)

- y(t) [2Mat J14+-8W (x—51)3H (x — 51) —4(M +W)a® + (2M +3W ) %]

=~ 18EI

w(zd —22)2®  w(xy — )23

@) = =57 6E]

+ 2412[[@ —x)*H(z — 21) — (v — 22)*H(x — 1))

Ymax = Wit /SET

() = prla® — (o~ 0P H(x —b) — 5bo?

{ ~Wel(3h—2) (0<a <b)

W (3x—b) (b<a <)

12



(a) 52:f2ti-5

(b) s* +2s+5 =0, order 2
(c) Poles — 1 + j2; zero —

34.

3

5245546
$34+552+17s5+137
order 3, zeros —3, —

35.

36. (a) Marginally stable  (b) Unstable
stable
37. (a) Unstable
(b) Stable
(c¢) Marginally stable
(d) Stable
(e) Stable
40. K > 2
41. (a) 3e™™ —3e7¥  (b) 2e *sin3t
(c) 2(e —e ) (d) ze*sin3t
s+8
42. (s+1)(si2)(s+4)
47. 2,4
49. (a) 55[(2 — e73(9¢* 4 6t + 2)]
(b) s le (5t 4 2) + €* (5t — 2)]
(c) fe(4t — 1+ ™)
51. e 3t — =4
z(t) = Al — 4e3 + 37 — (1
52. e ?sint, £[1 —e *(cost+ 2sint)]

2.8 Review exercises

s3 +5524+17s+13=0
2, poles —1,—2 + 53

(c) Stable  (d) Stable

— 4730 4 34T (t — T)]

1. (a) z(t) = cost +sint — e **(cost + 3sint)
(b) :L‘(t) - 34+ 13€t 4+ 15 15 —2t/5

2. (a) et — 27 — e (cost + sint)
(b) i(t) =27t —2e 2 4 Vet - 1

3. z(t) = —t + 5sint — 2sin 2t,
y(t) =1 —2cost + cos 2t

56

13

—2 — Le7H(cost + sint)]

(e) Un-



10.

11.

12.

13.

14.

15.

16.

17.

18.

(cost + 2sint)

e ![(xo — ) cost 4 (x1 + 29 — 2) sint]
%, 63.4° lag

(a) (1) scossgizsinqﬁ

(11) s sin ¢p4w(cos ¢p+sin @)
§24+2ws+2w?

(b) 55(cos 2t + 2sin 2t) 4 55e (39 cos 2t 4 47 sin 2t)

. (a) e7**(cos 3t — 2sin 3t)

(b) y(t) =2 + 2sint — He 2

cx(t) = e ¥ +sint,y(t) = e — cost

q(t) = 500(56_100t 2e~200t) 3cos 100t — sin 100¢), current leads by

approximately 18.5°

_ 29—t A5 tf5 | 1,2t
o(t) = e + 15€ +3€ 505(

500 (

76 cos 2t — 48 sin 2t)

= o5 (4e™ + 10te™* — 4 cos 2t + 3sin 2t)
(b) iy = 2(e* + 6e7%), iy = 2(e73 — e*)
i =£[1— e (cosnt + sinnt)]

. E(4—3e— Rt/L_—3Rt/L .
i, = Blz3e o ),22—>E/3R

= Lisint — 2sin 2t 4+ /3 sin(v/3t)]
= z[sint + sin 2t — \/_sm(\/_t)]

(
(
) (i) e7*(cos 3t + sin 3t)
ii) e! — et + 2te
) y(t) = Le {8 + 12t + 13)
)
)

l\)l

n<i g K LK
e taanm 0t) = (L —e B —ite Kt

(a) (i) e " cos2(t — a) — Lsin2(t — )| H(t — )
)

+le7(cos 2t — £ sin2t) 4 2sint — cos ]
+ e~ jl(c s2t — —sm2t) + cost — 2sint|H(t — )

i(t) = gsle ™0 — 2H (1 — 3T)e™ 0T/ 4 2[ (¢ — T)e~100¢~T)
_ 2H(t _ §T) —40(t 3T/2)]

Yes, since time constant is large compared with 7.

14



19. e7'sint, 3[1 — e *(cost + sint)]
20. EI%Y =12+ 12H (2 — 4) — Ré(x — 4),
y(0) = y'(0) = y(4) = y?(5) = y»(0) = 0
(2) sxt — 4.252% 4 922 (0<z<4)
Y\ Iot 42503 4 922 4 Lz — 4)* = 7.75(x — 4)3 (4 <z <5)
25.5 kN, 18 kNm
21 (a) f)=H(@t—1)—H(t—2)
‘ z(t) = H(t —1)(1 —e D H(t —2)(1 — e~ (t72)
(b) 0, E/R
23. (a) t —2+4 (t+2)e?
(b) y =t +2—2e"+2te', y(t) = 3t +
24, Ely = —2WIa? 4 VW — Wbl prp )
EI%Y — Wz — 1) — w[H(z) — H(z — )]
25. (a) z(t) = {1+ -9/2[/3sin(3V/3t) — cos(2V3t)|H(t — a)}
27. (a) 4 (b) 15
28. (a) S21H( 1+KK1)s+K
(¢) K = 12.5,K, = 0.178  (d) 0.65s, 2.48s, 1.86s
29. (a) M2W2
30. (b) Unstable (c) 8 =25x 1075, 92dB
(d) —8db, 24°
(e) K=10%7=10%mn=10"m3=4x 1078
(£) 83+ 36 x 10552 + 285 x 1025 + 25 x 10'¥(1 + 1075) = 0
CHAPTER 3
Exercises
L. (a) dz— 17|Z|>_ <b> %37|Z|>3
(c) 3 lzl>2 () S0z > 2
(e) 3(2 127|Z| > 1
2. 6—2wkT o — EQLAJT

15



11.

12.

13.

14.

15.

16.

@m0 A

1 _ 22 2

28 22—1  22(2z—1)

2z 2z
2z—17 (22—1)2

b) {sin kT} » 20l

22—2zcosT+1

C) {COS 2/{T} N z(z—cos 2T)
)

22—22cos 2T+1
Lo () (=D (o) ()" (d) 5(=5)"
70 (=3v2)F () 0(k =0),1(k > 0)
(k= 0), (=1)*"!(k > 0)

S
2k
{0,1,0,0,0,0,0,2}

e)lk—O) (k=1

1 1
Yk+2 + §yk+1 =Tk, Yr+2 t 7Yk+1 — Yk = Tk

(@) yo =k (D) yr = 15(9%) + {5 (=1)
(c) 25~ 'sin sk (d) 2(—3)% + 3F

() ye = 3(=3)" — 5(3)° + 3

(b) yx = 5(3%) —6(2*) + 3

(©) 3o = 23 = 32 + ()"

(d) yn = —2(V3)" 'sin inm + 1

16



17.
18.
19.
21.

23.

24.

25.
26.
27.
29.

30.

32.

As k — 00, I, — 2G as a damped oscillation
(a) 22—§z+2 (b) z2igj+1 (C) 23—222—:—122-‘,-1

@) {(=p" = (=)} (b) 2(3")sing(k + D)7
(c) 2(0.4)% 4+ £(=0.2)F  (d) 4*+! +2*

q form:

(Ag® + Bg + Cy, = A*(¢° + 2q + 1wy

0 form:

[AA%52 + (2AA+ AB)5 + (A+ B+ O)|ys]
= A%(4 + 4A8 + A?5?%)uy,
A=2A?+6A+4

B =4A% -8

C =2A? —6A +4

1

§34+252+42s5+1

[(A* +4A? + 8A + 8)8% + (6A? + 16A + 16)4?
+ (12A 4+ 16)8 + 8ly. = (24 L'6)>uy,

12(22—2)
(12+5A)22+(8A—12)z—A

12v9(1+A%)
A(1245A)72+(8A—12)y+12

17



3.10 Review exercises

1. 342k
2. 14 1(=2)F — L(—1)*
7' (Z—262)3T - Z_eZ72T

8. (a) {0 — ")}
(b) (i) 3F 1k (ii) 2\% sin k7

(1)t - 2

N[ =

10. (-1

CHAPTER 4
Exercises
L (a) f(t) = —4r =237, ( D NIE e
(b) f(t) =tm+25, ) — Yoor, st
(c) f(t) = 23252, out
(d) f(t) = 24 2300 S cmint
(e) f(t) = 2443000, Lot
(F) f(t) = jm — 2300, ekt
(8) () = —2 302, Sl — yore | sinont
(h)
£ = Cr+ Lsinn )
2 N ™ : -
— % i 7;(2__:)1” sinh 7 sin nt

2. f(t) = §7r 244y et
Taking t = 7 gives the required result.

3. q(t) = QI3 — & o7, en)

18
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Cf(t) =24 3sing - LY cosznd

. Taking ¢ = 0 and ¢t = 7 gives the required answers.
cos(dn—2)t

() = dm - 2y S

Taking ¢ = 0 gives the required series.

cos(2n—1)t
f<t> 3+7r22n 1(2n—1))

Replacing ¢ by t — §7r gives the following sine series of odd harmonics:

1 3 4 = (—=1)"sin(2n — 1)t

ft=3m-5="%= (2n—1)?

)n+l

. f(t)ZZZan n 1nnT7rt
Cft)y =25 Lgip ot

e ) sin(2n—1)7wt
=3+ (2n1_1) ( 5 :

U@) = ;(1 + WSlnwt — QZn . szgmft)
Cf(t) = A T see CUT gt

ce(t) = F(1— 23777, L sin 27)

c(a) f(t) = % - % Zzo_l % cos 2nmt + % Zzozl % sin 2nmt
b) f(t) = 13 Lgin2nnt
9 ™ n=1n

Zn:l[znl_l + 7r2(23—1)3] SIH(ZTL — 1)7Tt
L f(t) = gm? =3 5 cos 2nt
)

=22 (2n—1)3 sin(2n — 1)t

_ 8a oo (=1t @2n—1)rz
fle) =35 n1(27r1)2s ]

00 -t . n—1)rx
Cf@) =530 E2721)2 sin 22 ll)

Cft)=4sint+ 23 1+)81n2nt

. f( ) = 1A 7r2 2021 (2ni1)2 COSs (2n—ll)ﬂ'x
- T(x) = Slfri*‘LZ Do (2n£1)3 sin (Qn_Ll)m
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23. f(t) =3+ tcosmt+ 23> ——sin2nnt — 23> —Losin(2n — 1)mt

26. (c) 1+42°, C ginng

29. (a) Im2 4+ 37 (1) cosnt + 300 [T (—1)" + Z(—~1)" — Z]sinnt

30.

31.

32. f

33.

35.

36.

(b)

a, =0
by = —( )
, = — (COSNT — COS =T
nmw 2
Lo 3T . w2 1
—— sin —=—nT — — COS —NT
4n? 2 n 2
n 3 1 6 1 )
— COS —NT — —— sin —n7
n3 2 7m4
1.3
7T[(27r —16)smt+8(32+7r — 67) sin 2t
1 .32 1
3( 5 t57 )sin3t + .. ]

(C) _% Z:LO . coiéin 11 )t +2 Zn ) sm2in 11)1‘,

(d) 3+ & 20t ooz c0s2(2n — 1)mt

e(t) =5+ 25> L sin(2n — 1)1007t

iss(t) = 0.008 cos(1007t — 1.96) + 0.005 cos(300mt — 0.33)

) =52 30 ey sin(2n — 1t
xgs(t) = 0.14 sin(ﬂt - ().1) + 0.379 sin(37t — 2.415) + 0.017 sin(bwt — 2.83)

flt)y =105
Tgs(t) >~ 0.044 sin(2r — 3.13) — 0.0052 sin (47t — 3.14)

sin 2mnt

™

(t) — 17rﬂ + 50sin 507t — 200 Z Zn ) cos 1007nt

T4An2-1

iss(t) ~ 0.78 cos(507t + (—0.17)) — 0.01sin(1007t + (—0.48))
F) =5+ 20 oo 3z (1) = e
a) §T+ 20 g0 o U — [l (=) e
Ssinwt — Y el + + 1]edmt
¢) 3+ X0l oo 3l — (=1)")e™
d) %Zoo 1 2jnt

n=—oo T—4n2 ¢
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38.

39.

40.
41.

42.

46.

(b) (i) 17.74, (ii) 17.95
(c) 18.14; (i) 2.20% (ii) 1.05%
(a

) co=15,¢, = 22 (1 — e7In/2)

’I’Lﬂ'

15, 2(1 =), =25, =71 +5),0,2(1 - j)

(b) 15W, 24.30W, 12.16W, 2.70W, 0.97W
(c) 60W

(d) 91.9%

0.19, 0.10, 0.0675

(€) co=0,c1=32,c0=0,c5=—%

(c) o = }l,cl = %,02 = 156,03 =0

4.9 Review exercises

1.

10.

13.

f@) = 3m + >0 H(=1)"cosnt + Y o0 [557 — ﬂ(2n4_1)3] sin(2n — 1)t —

> Zsin2nt

n=1 2
Taking T' = 7 gives the required sum.

£(8) = b+ 250, efcos Sm — 2+ (—1)" ]} cosnt, 3

( 1n+1

. (a) f(t) = ig >, (2n) - <in 2(2n;1)7rt

(b) —3T;
(c) Taking ¢ = 1T gives S = %

1)" sin(2n—1)t
f) =2y )—ﬂ

fla)y=2%">, 2n 1)2 sm(Zn — 1z

1 2 oo cos2(2n—1)x
fl@)=qm =23 @

(a) f(t) => "0, 2sinnt

(b) f(t) =3+ 23>, T )2 cos(2n — 1)t
(a) f(t) = 3m — 3 20l @rmye cos(2n — 1)t
(b) g(t) = %anl 5— sin(2n — 1)t
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15. (a) v(t) =L + 5sin 22t — 2037 | 1 — cos 12

)
(b) 25W, 9.01%

16. g(t) =23 tssin(2n — 1)t
f(t) =1+g(1)

18. (b) siawl-wiosel 15700 1%
a=(4n—2)7/T

19. (¢) To =111 =t;,T> = 22 — 1,Ty = 43 — 3t
(d) 75 — 3Ty + BTy - 3Ty + 271 — 2T,

(e) 22t® —5t* + %t — 2, 45, t = —1
CHAPTER 5
Exercises
1 o

2. AT?jwsinc?<L
3. ATsinc?4
4. 8Ksinc 2w, 2Ksincw, 2K (4sinc 2w — sincw)

5. 4sincw — 4 sinc 2w

wo
(atjw)?+wi
10. F, =

-z
x2+a2 Y F - x2+a2

1
12. (1—w?)+3jw

13. 4sinc2w — 2sincw
14. 1T[sinc 3 (wo — w)T + sinc 5 (wp + w)7]

15.

N N

e~ 99T/2[e3w0T25inc L (w — wo)T + e 70T/ %sinc £ (w + wp) T
16. j[sinc (w + 2) — sinc (w — 2)]

18. 4AT coswtsincwT

19. High-pass filter

20. mcal!l

21. Tsinc (w — wp)T + sinc (w + wy) 7T
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26. 3mj[o(w + wo) — 6(w — wo)] = %

28. {2,0,2,0}
29. {2,0,2,0}

5.9 Review exeercises

1 sinw _ cos2w

2. —%J sinc 2w

a) = (e — e’ H ()
b) (i) te?H(t) (i) (t — 1+ e )H(t)

17.
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