Calculus Problem Set 2 7/14/2005
(integration Problems)

sec(5x) d [-
Problem 1 integrate: cot(sx) Mathcad solution sec(sx) | 1
J cot(5x) 5.-cos(5-X)

rearranging: sec(5x) 4 - ( sin(5-%) (

dx = sin(5x)-sec(5x) d
cot(5x) J cos(5~x)2 X J In(5x)-sec(5x) dx

AND REMEMBERING

Integrating by parts where: u = sin(5x) du = 5-cos(5-x)-dx
1 i J udv=uv—J vdu
dv = sec(5-x) >-dx y= L.sinGx) *** see below
5 cos(5:X)

sin(5»x)-sec(5-x)2dx = sin(5~x)-(i»w\ - [. E~M-5-cos(5-x) dx = MM - ( sin(5-x) dx = MM + i-cos(5»x)
J 5 cos(5~x)) J 5 cos(5-x) 5 cos(5-X) J 5 cos(5x) 5
. . . 2 . 2 2 . 2 2
s|n(5x)'sm(5x) . i»cos(S»x) _ sin(5x) . cos(5x) _ sin(5x) . cos(5x) _ sin(5x)~ + cos(5x) _ 1 So ... [. sec(5x) . 1
5 cos(5x) 5 5-cos(5x) 5 5-cos(5x)  5-cos(5x) 5-cos(5x) 5-cos(5x) J cot(5x) 5c0s(5x)
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Calculus Problem Set 2 7/14/2005
(integration Problems)
= for fun, let's show: sec(5%)2 dx = —. SIN(X)
J 5 cos(5x)
we can do this by differentiating sin(x)/cos(x) to obtain the integrand thus: ‘LG%) - sec(5%)2
dx c0s(5x
_ dg=1‘(du\_i‘(d\
remembering: v viax ) 2 \dx )
u = sin(5x) du = 5-cos(5-x)
where
v = 5¢0s(5X) dv = —-25-sin(5-x)
. . . 2
i sin(5x) _ (5-cos(5:x)) — sin(5x) (=25sin(5X)) = 1+ 25-sin(5x)
dx 5cos(5x)  5cos(5x) (5c0s(5%)) 25~cos(5x)2
. 2 2 2
— 14 sin(5x) _ cos(5x) N sin(5x) _ = sec(5%)
cos(5><)2 cos(5><)2 cos(5><)2 cos(5x)
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Calculus Problem Set 2 7/14/2005
(integration Problems)

Problem 2 ( Lrsin2) o Mathcad solution ( 148 g L i) + L sin2t)
J tan(2t) J tan(2t) 2 2

1+ sin(2t) _ cos(2t) sin(2t)
lets simplify the integrand @n2)  sin(2) T sin(zr)  CoNe ¥ eos(2)

first: cos(2t)

using integration rules we
have for these two trig
functions yields: J

[. 1 + sin(2t) _( ] ] 1 1.
7@”(20 dt_J cot(2-t) + cos(2-t) dt = ) In(sin(2t)) + P sin(2t)

o [ 14sin2

= L ingeingz) + Lo
J an(2y) dt = B In(sin(2t)) + B sin(2t)
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Calculus Problem Set 2 7/14/2005
(integration Problems)
P 5 ian- ( 5 1 4 . 2 2 . 4 .
roblem 3 J cos(2x) " dx Mathcad solution: J c08(29” dx —> - -005(2) " 5in(2) + - -008(2:X) " sin(2:%) + -sin(2)

Using the rule:

but using the rule:

substituting into equation [3A]

yields:

1 - -1 - .
cos(a»x)ndx = n—a»cos(ax)n 1~sin(al»x) L0 J cos(a~x)n 2dx where: a=2
1 4 .
cos(ax)" dx = l—o-cos(2x)4-sin(2-x) + E'J cos(2»x)3dx equation [3A]
1 .
cos(a»x)adx = a»sin(a»x)-(cos(a»x)z + 2) where: a=2

cos(2»x)3dx = %-sin(2~x)-(cos(2-x)2 + 2) = g-sin(x)-cos(x)5 - %sin(x)-cos(x)3 + sin(x)-cos(x)

\

Mix = = 4 gin2 + [ 2 sin(x-cos(x0° = 2 -sin(x)-c0s00° + sin(x)-
cos(a-x) dx = 10 cos(2x) "-sin(2-x) + 5 (3 sin(x)-cos(x) 3 sin(x)-cos(x) "~ + sin(x) cos(x))

1 1 1 4
cos(a»x)ndx = l—o-cos(ZX)4-sin(2-x) + 1—2-sin(x)»cos(x)5 - 1—2-sin(x)»cos(x)3 + g-sin(x)~cos(x)
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Calculus Problem Set 2
(integration Problems)

7/14/2005

Lets comparing the Mathcad solution with the hand solution over the domain: Xi= —2.1,(~2-m + .01).. 2.1

1 4 . 2 2 . 4
f o ~(X) := —-c0s(2-X) -sin(2-x) + —-c0s(2-x) -sin(2-x) + — -sin(2-X
me(¥) 10 (2:X) -sin(2-X) 15 (2:X)"-sin(2-X) 15 (2:x)

fhang(®) = lio~cos(2x)4-sin(2-x) + 1—§»sin(x)-cos(x)5 - 1—§»sin(x)-cos(x)3 + g-sin(x)-cos(x)

Comparison of Mathcad and Hand Solution

02T

0.17

fmc(X)

fhand )

-0.3—

The functions
overlay and are
identical.

Problem Set 2 [7-5-05].xmcd

50f7




Calculus Problem Set 2 7/14/2005
(integration Problems)

Just for kicks, lets show the two functions are identical

f 1 4 . 2 2 . 4 1 4 . 16 . 5 16 . 3 4
ven —.¢0s(2-X) -sin(2-x) + — -c0s(2-x)“-sin(2-x) + — -sin(2-x) = — -cos(2x) "-sin(2-x) + — -sin(x)-cos(x)” — — -sin(x)-cos(x) "~ + — -sin(x)-cos(x
g 10 (2-X) (2:x) 15 (2-X) (2:x) 15 (2:x) 10 (2x) (2:x) 15 (x)-cos(x) 15 (x)-cos(x) 5 (x)-cos(x)

replacin
Sil‘?(ZX) g lio»cos(2~x)4~2~sin(x)-cos(x) + 135-cos(2-x)2»(2-sin(x)»cos(x)) + lis-(z-sin(x)cos(x)) = lio-cos(Zx)A'-sin(Z-x) + i—gsin(x)-cos(x)5 - i—gsin(x)-cos(x)3 + g-sin(x)-cos(x)

expanding %-cos(2-x)4-sin(x)~cos(x) + lis»cos(2~x)2~sin(x)-cos(x) + %-cos(x)-sin(x) = %-cos(2x)4~(sin(x)~cos(x)) + i—g-sin(x)cos(x)s - i—g-sin(x)cos(x)s + g»sin(x)-cos(x)

multiply 6»005(2»x)4~sin(x)-COS(X) + 8-cos(2-x)2-sin(x)~cos(x) + 16-cos(x)-sin(x) = 6-cos(2x)4-(sin(x)-cos(x)) + 32-sin(x)»cos(x)5 - 32»sin(x)-cos(x)3 + 24-sin(x)-cos(x)
through by 30 -

factoring sin(x)-cos(x)»(G-cos(Z-x)A' + 8-cos(2%)° + 16) = sin(x)»cos(x)-(6~cos(2x)4 +32-c05()* - 32-cos(x)% + 2)

dividing both sides

4 2 _ 4 4 o 2
by sin(x)cos(x) 6-c0s(2-X) * + 8-cos(2-x)” + 16 = 6-cos(2x)  + 32-cos(x) — 32:-cos(x)” + 24

simplify 8cos(2x)° + 16 = 32.cos()”’ - 32.cos()2+24 come identities —oo..
simplify cos(2)2 + 2 = 4-cos(x)* - 4-cos(x)? + 3 sin (Qf) =92 Hlﬂ(f) ("OH(f)
H H -} — —|2 'I. 2
simplify cos(2»x)2 = 4~cos(x)4 - 4-cos(x)2 +1 cos (Qf) = COS (f) — 51N (f)
2 _ 2 e
trig identity (2-cos(x)2 - 1) = 4cos(x)’ — 4-cos(x)? + 1 = 2cos (f) 1
. . 9
=1—2sin“(t)
expanding 4»cos(x)4 - 4-cos(x)2 +1= 4.cos(x)4 - 4~cos(x)2 +1 9t “Ln(f )
o L K
. | . tan (2¢) = 1 — tan?(t)
simplify 0=0 So, the functions are identical! ! ’
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Calculus Problem Set 2 7/14/2005
(integration Problems)

Problem 4 J tan(x)5dx = %l~tan(x)2 + %-tan(x)4 + %-In(l + tan(x)z)

Can you do this one???
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