Math 1352-11 — HWO04 Solutions
October 27, 2008

Assigned problems: 7.4 — 52; 7.5 — 76; 7.6 — 28; 7.7 — 6, 42; 7.8 — 4, 14, 26, 44

Always read through the solution sets even if your answer was correct.

o (7.4 #52)

/ dx
3sinx +4cosx+ 5

This integral is a rational function of sines and cosines, so we’ll us a Weierestrass substitution.
2

Let u = tan §, then do = 1727 du, sinz = 3%, and cos {71
2
/ dz B T du
3sinz +4cosx + 5 bu A1—u?)
+ + e s W

_ 2 du

N /6u+4—4u2+5+5u2
_ 2 du

B /u2—|—6u—|—9

B / 2 du
) (u+3)?
(Let w = u+ 3, dw = du)

2 dw
= 2w l'4+C
-2
= C
u—+3 *

=2
- tan%+3 +C

o (7.5 #76) Arc length of curve y = Inz from z =2 to = 3.
First recall that arc length of y = f(z) from a to b is given by

b
s = [ VIF @ ds
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Since y’ = 1/x we have

®
I

%

b
/ VIt F@P de

3
/ 1
2 x
311
ﬁ(xQ—Fl) dx
/%/W
—— dx
2 X

(Let x = tan 6 and dx = sec’ 0 df)
/3 Vtan? 6 + 1 soc?
2

tan 6
3 sec3 6
/ do
5 tané

3 .3
/ sec® 0 tan 6 a0
2

de

tan? 0
3 sec? f(sec O tan 6 db)
/2 tan? 6
3 sec? B(sec O tan 0 df)
/2 sec2 0 — 1
(Let uw = secf, du = secOtanf db.)

x=3 2 d
/ o (Use itegration Formula 76.)

=92 U2—1
1 u—1]]?
u—+ =In
2 u+ 1],
1. |sech—1|"=3
0+ -In|———
vee +2 . secd +1||,._,
(Since tan @ = x, secd = \/1+22.)
x=3
1 1 21
1+Z2+*1ni
2 Ve
1. [V10—-1 1. [vV65—1
VIO+ -ln|~———|-v5—-=In
2 [V1I0+1 2 |V5+1

1.07998
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(Now we have an odd power of tanz so peel off a secftané df.)
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e (7.6 #28) Let Q(t) be the number of animals at time ¢. @ = 1800 in 1980, which we’ll call ¢ = 0; @ = 2000 in 1986
(t = 6). Population is limited by resources to a max. population of B = 5000. Using a logistical model, we have

aQ
“ = HB-Q

Which leads to the general solution

B

14 Ae—Bkt
5000

1 + Ae—5000kt

Q) =

where A and k are unknown constants. We’ll use the given initial data to determine their values. First will plug in

t=0:
5000
0) = ——
@(0) 1+ Aed
5000
1 = —
800 1+ A
1800 + 18004 = 5000
18004 = 3200
PRRC
9
That gave us the value of A. Now to solve for k£ we’ll plug in the values for ¢ = 6:
5000
Q6) = 1 + Ae—5000(k)(6)
5000
2000 = 1+ 16¢-5000(1)(6)
16\ 30,000k
2000 + 2000 9 )¢ ' = 5000
2000 - 1?6 — 30,000k
3000
32 30,000k
27~ ©
L (@)
30,000
~ 5.66 x 107°

Now we know the values of the constants. We can determine the value of @ in 2005 (¢t = 25):

5000
Q(25) 1+ (18) ¢—5000(5.66x10°)(25)

2665.42

Q

[So our logistic model leads to an estimate of about 2665 animals in 2005. |
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o (7.7 #6)

/OO dx i N odx
ax i ar
Ve N—oo fi Vx

N
Jim 2,

Jim 2V/N — 2

The limit goes to oo, so the improper integral .
o (7.7 #42)

/1 x dx . N rdz
= lim —_—
o 1—a2 No1- Jg 1—a?

(Let u=1— 22, du = —2x dx)
=N f% du

= lim
N—1— =0
) 1 z=N
=  lim —=lInluy|
N—1— 2 2=0
N

1
= lim —§ln\1—x2|

N—1— 0

. 1 o 1
= Nanll— —§ln\l—N |+§ln|1|

1
= lim —=In|l—N?+0
N—1— 2

The limit goes to oo, so the improper integral .

o (7.8 #4)
sinh ™ (z) = In(z++\22+1) forall z
sinh™1(0) = In(0+ V1)
= In(1)
= [0
o (7.8 #14)
y = cosh(l—2z?)
d
ﬁ = sinh(1 — 22?%)(—4x)
= |—4:v sinh(1 — 2x2)|
Copyright 2008, Victoria Howle and Department of Mathematics & Statistics, Texas Tech University. 4

All rights reserved. No part of this document may be reproduced, redistributed, or transmitted
in any manner without the permission of the instructor.



Math 1352-11 — HW04 Solutions October 27, 2008

o (7.8 #26)
y = sinh 'z —+/1+ 22
dy 1 1 2\—1/2
-~ - (1 /2(9
e Tt 5 (1 +2%) 7% (22)
_ 1—x
V1422
o (7.8 #44)
In2 1 In2
/ sinh(3z) dr = < cosh(3z)
0 3 0
1 1
= 3 cosh(3In2) — 3 cosh(0)
1 631r12 _|_6731n2 1 60 +670
- (et ey
- 1 (eln2)—3 + (611'12)3 1 2
3 2 3\2
1 /224273 1
-3\ 2 ) 3
VS AT
3\ 2 ) 3
o811
6 48 3
_
48
~ [1.0208
Copyright 2008, Victoria Howle and Department of Mathematics & Statistics, Texas Tech University. 5

All rights reserved. No part of this document may be reproduced, redistributed, or transmitted
in any manner without the permission of the instructor.



