Solutions 8(i)

|Complete solutions to Exercise 8(i)

1. See solution to EXAMPLE 17 on pages 425-426.
2. We first evaluate the integral under the square root:

j:;vzdt = j:;[losin (at)] dt
=J.02ﬂ7’[1003in2(a)t)dt

2
— o ojin2 *
=100[  sin’ (wt)dt (*)
From solution to EXAMPLE 17 (or see solution 3 below) we have:
2
"o sin? _
.[0 sin (a)t)dt_a)
Putting this into (*) gives:
2 100z

o v dt=——
0 w

Substituting this into V,,, ; gives:

f o 1007z
VR.M.S.: 2_7
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100 _ v100 10
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3. We have
P= 2” Vsm(cot)l sin(ot)dt
_aN| oo
T2z Yo
_ AVl 2l
2z o

sin? (et )dt

[1 cos(2at) ]dt

by (4.68)

_sin 2a)t)T”/‘” (BYICOS(kt)dt: Sin(kt)J
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(4.68) sinZ(A)zé[l—cos(ZA)]



Solutions 8(i)

4. Substituting V = cos(f)—sin(z)and 2L =2 x 10" into W gives:
2
> 103 Ut[cos(t)—sin(t ]dt+1}
X

=5 103{[sm )+cos(t +1}
X
(

W =

sin(t)+cos(t 1+1)

T 2x10°7
1 02 ; 2
5710 | 5 (t)+25|n(t)(c§)s(t)+cos (1)
=sin(2t
1

=107 (1+sin(2t))=500(1+sin(2t))

=500

5. Substituting v = Vsin(a)t) and i= Isin(et+ ¢) into P gives:

P_E Vsm(a)t)lsm(a)t+¢)dt

:“;_‘7’[' " sin (wt)sin (ot + gt (*)

How do we integrate sin(wt)sin(wt + ¢)?
Use the trigonometric identity (4.59)
2sin(A)sin(B)=cos(A-B)—cos(A+B)
2sin (et )sin (ot + ) = cos| wt — (et +¢) |- cos[ at +(wt +¢) |
=cos(—¢)—cos (2wt +¢)
=cos(¢)—cos (2wt +¢)

by (4.51)

Dividing by 2 we have
sin(ot)sin(wt+¢) :%[cos(¢)—cos(2a)t +4)]
Substituting this into (*)

N 2/ . 1
P—— 2 t dt Taking Out =
I [ cos(¢)—cos(2at +¢) | ( aking Ou 2)
27/
in(2
__a)VI{ tcos(¢) _sin(2at +¢) a)t+¢)]
Ar | ——2 20
cos(g) is a constant 0

A 1) 20

20

_ v || 2zcos(g) {(Z”ZM (OMJ

substituting t=0

substituting t=27/w

(4.51) cos(—A)=cos(A)
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Ar | w 20 20

p:w_VI{z_ﬂcos(m_sin(Mw)+sin<¢>} ()

Since the sine function repeats itself after 2 7 so
sin(4z +¢) =sin(¢)
Substituting sin(47 + ¢) = sin(¢) into (**):
P= a)_VI|:2_7[COS(¢)_ sin(4) N sm(¢)}

A7 | w 20 20

6. Which substitution should we use?
Use (8.55), u = asec(@). Differentiating
du = asec(f)tan(0)
do by (6.22)
du =asec(d)tan(0)do
Substituting u = asec(@) and du = asec(@)tan(@)d@ into the original integral gives:
J _[ asec(d)tan(@ )de

asec \/a sec?
tan
B '[ \/a sec’ (*)

The denominator, o’ sec’ (6)—a’ S|mpI|f|es to

\/az sec’ (0)-a* = \/az (sec®(0)-1)

=tan?(9)

= /a’tan*(0) =atan(0)

1 1
do==[dog==6+C
af L0t (1)

Substituting this into (*) gives:
tan (6

Iu\/ui Iatan

We can find @ from our substitution:
asec(d)=

u
u
a

sec(0)

Taking inverse sec, sec”, of both sides: 6= sec™ (2)
a

Putting this into (1) displays our result

j :—sec (aJ-I-C

(6.22) [sec(0)] =sec(0)tan(0)
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7. We need to use a substitution, but which substitution?
By (8.54) we can try u = asin(@). We need to replace du, so differentiating gives

% =acos(6) which gives du =acos(8)de

Replacing u = asin(8) and du = a cos( 0)d 6 into the original integral gives:
acos(

j \/a? - I \/ (*)

—a’sin?

The denominator ya’ —a’ sin’(6) simplifies to
Ja?—a’sin?(9) = \/az (1—sin2 (0))

=a 1 sin’ a,/cos acos
=Cos' (9)

Substituting this into (*) gives:

I _Iacos(e)de
Jaz—u? ° acos(6)
=[do=0+C
We need to replace ¢ from the substitution
asin(¢)=u
We have
. u
g)==
sin(6) "
9=sin‘l(£j
a
Thus




