00 : 1 [e’e} _13\n
12 Z sin(n + 5)m B (-1

= converges by the alternating series test but only condi-
Inlnn = In Inn

n=10

1
tionally smceZ —— diverges to infinity by comparison wﬁl{j =

Inin
n= n= 10
(InInn<nforn>10)



25. Letu=x—1Thenx =1+ u,and
xInx = (1+u)In(1+ u)

S n
=Q+w YY" (cl<us)

n=1
=Y pn i +Z< " 1—
n=1

Replace n by n — 1inthelast sum

00 un 0 un
xInx = -1 -2 =
n;( - +n§2< e

_ — _1yn-1 E_ 1 n
_u—i—Z( 1 (n n_1>u

x—1)+Z E_—)l) x—1"  (0<x<2).




49. The Fourier sine series df(t) = w — t on [0, ] has coefficients

b
bn:g/ (n—t)sin(nt)dtzg.
T Jo n

> 2
The series isy — sin(nt).
> 2 sim)

n=1



17. x =sirft, y = cos't, (Ogt < %)

/2
Area :/ (cost t)(4sirtt cost) dt
0

/2
= 4/ cot(l—cost)sintdt  Letu = cost
0

du = —sint dt
1
1 1 1
=4 u>—uHdu=6(=— =) = = sqg. units.
f, - (6 8) 6
Ya
x=sin*t
y=cos't
O<t<m/2

Xy

Fig. 4-17



19. a) Thedensity functionfor theuniformdistributionon|[a, b] isgivenby f (x) = 1/(b—a),
fora < x < b. By Example 5, the mean and standard deviation are given by

b+a b—a
g y o = .
a 2 2./3
. b+a b-—a _
Since u + 20 = ; + Ne > b, and similarly, u — 20 < a, therefore

Pr(IX — u| > 20) = 0.
1
b) For f(x) = ke ® on[0, co), weknowthaty = o = D (Example6). Thusu—20 < 0

3
and u + 20 = o We have

Pr(|><—u|zza)=Pr(Xz§>

(0,0
= k/ e K dx
3/k

— e x| _ 340050,
3/k

——__e*=m*20% \yhich has mean  and standard deviation o, we

oA 21
Pr(IX — u| > 20) = 2Pr(X < u — 20)

)
_2 / T L ewewa? gy

c) For f,o(X) =

have

—00 02T
X_
Letz= i
o
1
dz = —dx
o

2 —2 2
= — e Z dz
A/ 27'[ /;oo
=2Pr(Z < —-2) = 2 x 0.023 = 0.046
from the tablein this section.



y A
x24y2—a2

ds

ar

Fig. 4-15

Consider the area element which is the thin half-ring shawthé figure. We have

dm = kssds = ki s?ds.

k
Thus,m = — a3.

Regard this area element as itself composed of smaller eksmaé positions given by the
angled as shown. Then

b
dMy_o = (/ (ssin@)sde) ksds
0
= 2ks3ds,

a ka4
My:OIZK/ s*ds = —.
0 2

ka* 3 3a

Thereforey = > kwa® = 2 By symmetryX = 0. Thus, the centre of mass of the
T T

. 3
plate |s(0, —a>.
2T



6.

2x+1%=3(y-1% y=1+ \/§<x +1)3/2
y = JRx+ "2,

ds:,/1+3xz+3dx=,/3xz+5dx

1 [0 V2
L=—" [ /3x+5dx=—"L"(3x+5)%?
ﬁf_l 9( )

= §(53/ 2 — 2%/2) units.

0

-1



9. a) About thex-axis:

1 1
V = 4 - — ) dx Let x = tand
”/o ( (1+x2>2>

dx = sec 6 do
/”/4 secd
=47 — 7 do
0

sedo

/4
=47 —n/ coL6 do
0

b4 , /4
=47 — E(9 + siné cosh) 0

Tl n_15w 2

=47 — — — — = _— — —_ CU. units.
TT8 4T a4 8

b) About they-axis:

=2
i < 2 0

1 )
=27 <1— éIn2> =27 — 7 In2 cu. units.

yA
y=2
T~ 1
Y=11x2
\
X 1 x=




21. /In(l:x)dx Letu =Inx

du:d—x
X
=/Inudu
U=Inu dV =du
du V = u

du = —
u

=u|nu—/du:u|nu—u+C
= (Inx)(In(Inx)) — Inx + C.



(="

27. a) “Y_ ap converges implies " (—1)"a, converges” is FALSEa, = is a coun-

terexample.

b) “>" an converges and_(—1)"a, converges implies_ a, converges absolutely” is
FALSE. The series of Exercise 25 is a counterexample.

c) “>_ a, converges absolutely impli€s (—1)"a, converges absolutely” is TRUE, be-
cause

|(=D)"an| = lan|.



28. “If Y anand)_ by both diverge, then so does
1 1
Y (an + bn)” is FALSE. Leta, = = andby, = - thenY_ ap = oo andy_ by, = —oc but
>_(@ +bn) =320 =0.



36.

a) “If lima, = oo and limb, = L > 0, then lima, b, = o00” is TRUE. Let R be an
arbitrary, large positive number. Since lap = oo, andL > 0, it must be true that

2R L
an > T for n sufficiently large. Since lil, = L, it must also be thab, > 3 for

. 2R L - . .
n sufficiently large. Therefora,b, > T3 = R for n sufficiently large. SinceR is
arbitrary, limapb, = oc.

b) “If lim a, = oo and limb, = —o0, then limia, + b)) = 0”is FALSE. Leta, =1+n
andb, = —n; then lima, = oo and limb, = —oo but lim(a, + by) = 1.

c) “If lim a3y = oo and limb, = —oo, then lima, b, = —o0” is TRUE. Let R be an

arbitrary, large positive number. Since lapn = oo and limb, = —oo, we must
havea, > +/R andb, < —+/R, for all sufficiently largen. Thusanb, < —R, and
lim anb, = —o0.

d) “If neither {ay} nor {b,} converges, thelia, b,} does not converge” is FALSE. Let
an = bp = (—1)"; then lima, and limb, both diverge. Bug, b, = (-=1)2" = 1 and
{a, bp} does converge (to 1).

e) “If {|an|} converges, thefa,} converges”is FALSE. Lat, = (—1)". Thenlim_  |an] = liMps1 =1,
but limh_, o an does not exist.



39.

2]

n
n+1

2

n
) converges by the root test of Exercise 31 since

. n \"n 1 1
G=n|lm 1 :n||m ﬁ:_
et 17 1y e



