1
11. /
0

=2 lim

dx
VX1 = X) -

dx

2/0\/1<1

4
dx

1/2
C—>0+/; \/

1X12
4 2

. . 1/2
=2 lim sm_l(2x—1)‘ = 7.
C

c—0+

Theintegral converges.



/2 C
14. / secxdx = lim  In|secx + tanx]|
0 C—(1/2)— 0
= |lim In|secC +tanC| = oo.
C—(1/2)—

This integral diverges to infinity.



2
38. Since 0< 1 — cosyX = 2sir? <§) < 2(?) = g for x > 0, therefore
T ]'[2
/ _dx > 2/ d_x which diverges to infinity.
o 1—cosyx o X



. . 2X
37. Since sirx > — on [0, /2], we have
T

0 | o /2

sinx sinx
[T 18 g [,
0 X 0 X

2 (™2 dx
2 e
7 Jo

The given integral diverges to infinity.
y A

Xy

NS

Fig. 5-37



40. Since Inx grows more slowly than any positive powenaftherefore we have lr < kx*/4

(0,0
forszand/ dx
2 ﬁlnx

1
for some constark and everyx > 2. Thus, >
Y= JXInx ~ kx3/4

> dx

diverges to infinity by comparison wﬂé /2 3/






m/2  dx .
5. / NI Letsinx = u?
0 2udu = cosx dx = v/1 — u4dx

:2/1 udu

0 uUv1-—u4

_2/1 du

0 V@A—uw@d+uyld+y?

Letl—u=v?
—du =2vdv

:4/‘1 vdv

0 v/A+1—v2)A+ (1—-102)?)
=4/l dv .

0 V(2—1v2)(2—-2v2+ v




3. Onepossibility: let x = sing and get

1 eXdx T2
| =/ = e do.
—14/1—x%2 —n/2

Another possibility:

=11+ lo.

N

I—/O e dx 1 eXdx
S JaVI—x2 0 Vv1—X

Inlyputl+x=u?inlsputl—x = u?

I /1 2e"’~1y du /1 ew*~1dy
1 = —————
0 Uv2—u? 0 vV2—Uu?
1 2el-Y% du 1 el-u? g4y
L= & -2
0 0

uv/2 — u?

1gui-1 4 gl-u?
€
sol=2/ i
0 2—u?



Let

o0 1
:/ e X dx Letx=—-
1 t
dt
dX:—t—
1 o1/t
_ a1 _/
e —— | dt = dt
/1 ( t2> o t2
Observe that
e_l/t2 t—2 00
lim = lim — |—
t—|>0+ t2 t—|>0+ el/t? [oo]
B —2t3
t0+ el/t?(—2t-3)
1
= lim — =0
t—0+ e]-/t2
Hence,
1/1\r
=>(Z)|0+4¢e +et
S 3(2) 0+ 4(4e™) + ]

~ 0.1101549

S = 1 <}> 0+ 4(16e~16) + 2(4e™%)

3\a
16 __16/9 1
+ 4<§e ) +€
~ 0.1430237
1/1 64 64
NN o4 a(6ae64 5 Seba9, B2 6425
= 3(8)[ +4( 3 T35 *
64

16
—64/49 _16 4 —16/9 1
49e )+2<16e + 4e +—9e )+e ]
~ 0.1393877.

Hence, | ~ 0.14, accurateto 2 decimal places. These approximationsdo not converge very

quickly, because the fourth derivative of e~/ t has very large values for some values of t
near 0. Infact, higher and higher derivatives behave more and more badly near 0, so higher
order methods cannot be expected to work well either.



14. Lety = f(x). We are given thatn; is the midpoint of kg, x1] wherex; — xo = h. By
tangent line approximate in the subinterval,[x1],

fOO &~ f(m) + f/(mp)(x — my).
The error in this approximation is
E(x) = f(x) — f(my) — f'(my)(x — my).

If f”(t) exists for allt in [xg, x1] and | f”(t)| < K for some constari, then by Theorem
11 of Section 4.9,

K
[EO)] < 5 (X = my)2.

Hence,
/ K 2
[f(X) — f(my) — f (M) (X —my)| < E(X —my)”.

We integrate both sides of this inequlity. Noting that
X1—Mp=mg —Xg= %h, we obtain for the left side

X1 X1
/ f(x)dx — / f(mq) dx
X0 X0

X1
—/ f'(m1)(x — ml)dX‘

0

X1 _ 2 |1X1
- / F ) dx — f(mph — £/(my S —MD°
X0 2 Xo
X1
= / f(x)dx — f(ml)h‘.
X0
Integrating the right-hand side, we get
X1 _ 3 X1
/ E(X_ml)de:Ew
xo 2 2 3 %o

K /h® h3 K
_E(§+§>_ﬂh'

/ " F ) dx — f(ml)h}

0

Hence,

X1
/ [f(x)— f(mp — f'(mp)(x —my)]dx
X0

< 5h3.



1 1 1\2 1 1
13. I =] x2dx==-.M;y=(=) (1) ==. Theactua erroris| — My = = —
/O 3- M1 (2) D 2 1=3

Since the second derivative of x2 is 2, the error estimateis

2 1
| — My| < —(1—02%(1% = —.
| 1|§24( 0)7(1%) %

Thus the constant in the error estimate for the Midpoint Rule cannot be improved; no
smaller constant will work for f (x) = x2.



o0
46. I‘(x):/ t*~ et dt.
0

a) Since lim_, o t*~1e"1/2 = 0, there exist§ > 0 such that*"le /2 < 1ift > T.
Thus

o0 o0
05/ t*~le~tdt 5/ e tdt =2eT/?
T T
o0
and/ t*~1e~t dt converges by the comparison theorem.
T

T T
05/ t*~le~tdt </ t*~1dt
0 0

converges by Theorem 2(b). Thus the integral defiriiig) converges.

o
b) I(x+1) = / tXet dt
0

R
= Iim/ tXe t dt
C

If x > 0, then

c—0+
R—o00

U = tX dv = e tdt
dUu = xt*1dx V =—et

R
= lim [ —t*Xe™
c—>0+

R
+x/ t*le~tdt
R— o0 c c

(0,0
=0+ x/ t*~letdt = xI'(x).
0

o0
c) I'(D) =/ etdt=1=0.
By (b), I‘?Z) =1Ir)=1x1=1=1.
In general, ifl" (k + 1) = k! for some positive integek, then
F'k+2 =k+Dr'kk+1) =k+ Dkl =K+ D
Hencel'(n + 1) = n! for all integersn > 0, by induction.
1

0
d I <§> =/ t~Y%etdt  Lett = x2
0 dt = 2xdx

o0

*1 2 2
:/ ;e_x 2xdx=2/ e X dx =7
0

0
3 1 1 1



