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PROBLEM ANSWERS Chapter Eight

Section 8.1
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2R 2 2R
R™P 2 -1 2. -1 -1 1
23. (a) A=R: f 9 dx:RP(T) =RP(ﬁ-i)=7RP.
X R
R

3R
R 2% 2L | PR [
A=2R: [ 7 dx=RP(}) =RP(3R - &) =3 RP.
X R
R
R+A
. *P'RP I N S S [ P
(b) lim — dx = limR™P(% ) = imRP(RzA - R )=R°P(R )=RP.
A —oo R X A —oo R A —o0

1
—3 dx which converges by the p—test.
X

wH8

e} e} 1
25. —> - dx = dx <
{ x(x2+ 1) X { x3+x X

e}
Therefore, f m dx converges.
3
7 7
27. Fof x>0, In(x) <x so x+In(x) <2x and 33 Tpx) > 2x -
e} e} e}
7 7 ~1 . . 7 .
Then f 7x dx=7 f X dx which diverges by the p-test. Therefore, f X+ In(x) dx diverges.
3 3 3
1 + cos(x) 2
29. -1 =<cos(x)<1 so O0<1l+cos(x)<2 and 0=s——75 =< 7 . Then
X
e} e} e}
1 + cos(x) 2 . 1 + cos(x)
f —  dx = f — dx which converges by the p—test. Therefore, f — 5  dx converges.
X X X
7 7 7
e} e}
31. V= f 7 ( ! )2 dx < J'tf L dx which converges by the p—test
' x2 +1 x4 Y ’
0
e}
Therefore, V = f 7 ( ! )2 dx converges
’ x2 +1 '
A A
1 A-11 1 Al
33.(a)f;dx< T K (b)f;dx> Tk
1 k=1 1 k=2

Section 8.2

1. u=x2+7,du=2xdx,3du=6xdx:f fu23du=u3+c=(x2+7)3+c.

4
|
3. u=x>-3,du="2xdx,3du=6xdx: f =fﬁ 3du = 322Vu =6\/x2—3| = 6V13 —6\V1 =156
2
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1
5. u=x2+3: f=61n(x2+3)+c. 7. u=3x+2 [ =-3cos(3x+2)+C.
9. u=ex+3,du=exdx: f =fse02(u)du =tan(u)=tan(ex+3)| =tan(e + 3) — tan(1+3) =-1.79

0

) 1 2
11. u=In(x), du— f fudu:ju +C=75(In(x))“+C.
13. u=sin(x), du = cos(x) dx: f =feudu=eu+C=eSin(x)+C.
3
15. u=3x,du=3dx: f = fL du —iarctan(u)— iarctan(3x)| —i arctan(9)—§ arctan(3) =
. > : 1+ 02 3 3 ! 3 3
0.35
1
17. u=¢ ,du— 2 dx: f f—cos(u)du——sm(u)——sm(x )| =( sm(2 )—(=sin(1) ) =0.36
.2 . 1 .2
19. u=5+sin"(x), du = 2*sin(x)*cos(x) dx: f =fﬁ 3du=3Inlul+C=3Inl5+sin"(x)I+C.
21, [ =5mi2x+51+C.
2 | 48
23.f =2Inl5x"+31 =2Inl481-2Inl81=21Inl"g I=1In(36)=3.58
1
7 X+3 | 7 7
25. f = 7 arctan( —3 ) = 75 arctan(2 ) -7 arctan( 1.5)=0.44
0
27.u=ex,du=exdx: u=arctan(u)+C=arctan(eX)+C.
1 3 |
29. u=1+In(x), du=y dx: f =fg du=3Inlul=3Inl1+InX)]| =3ml21 =208
1
2 2 ! 2 2
31, u=1-x2, du=-2x dx: [ = A du=7F 3/2=T(1—x2)3/2| =50 -Fmn¥=
0
1 1
33. u=1 +sin(x), du = cos(x) dx: f =fu3 du=zu4+C=Z(1+sin(x))4+C.
1 2 2 © 2 2

35. u=In(x), du= 3 dx: f =f\/1j du=§u3/2=§(ln(x))3/2 =§(ln(e))3/2—§(ln(1))3/2__

1
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2 1
37. u=>5 +tan(x), du =sec (x) dx: f =fﬁ du = Inlul +C = Inl5+tan(x) 1+ C.

39. u=x-5, du=dx: f =f tan(u) du = Inlsec(u) |+ C = Inlsec(x-5) 1+ C.

1
L u Ly 1 sx 1 5 1 9
41. u=5x, du=5dx: = e du=35e =3e =5e -5¢e = 2948
f-f O
7 2 2 X=3
43. [ = f(x+2)2+1 dx = Toarctan(x+2)+C. 45, [ = f(x_3)2+49 dx = 7arctan(~—7 )+ C.

47.

f 3 d 3 . (x+5 e
X = 7 *arctan .
(x+5)2+4 2 2

Inl x> +4x + 51 + Tearctan(x+2) + C . 51 f =2+l x> —6x+101 + 19-arctan(x-3) + C .

I x-12 I Lk = 3lnlx®_4x + 13| + o ~arctan( 232 )+ C
= - _ X + - 5 _ X = ‘Inl X —4x + + carctan( —™ 3 ) + .
X2 —4x +13 (x-2)>+9 3 3

53.

— = = =

Section 8.3

1
1. [ 12xih()dx  u=In(x). Then dv=12xdx,du=% dx,and v = 6x> .

=uv—f v du

1
In(x)*6x> — f 6x>* % dx = 6x° In(x) - f 6xdx= 6x% In(x) - 3x> +C .

1 1
3. f x4 In(x) dx dV=X4dX. Then u=In(x) ,du=5% dx, and v=3 x5.

=uv—f v du

1 1 1 1 1 1 1
In(x)* 3 x5— fg xs'g dx = 3§ x5 *In(x) — fg x4dx =3 xs'ln(x)—g XS +C.

[

1
5. f x*arctan(x) dx dv =xdx. Then u = arctan(x), du = ] 7 dx, and v=7% x2 .
+ X

1
1+x2

1 1 1 1 1
=uv—f vdu = arctan(x) 3 x2 _ f 5 Xz'? dx =3 xz'arctan(x)— 5 f 1- dx

1 5 1 1 , 1 1
= 7 xarctan(x) - 3 {x-—arctan(x) } + C= 73 x" -arctan(x) - 3 *x+7 ‘arctan(x) } + C.

1 1
— _ _1 _
7. f Xx dx =f X*e 3x dx. Put u=x. Then dv=e3x dx, du =dx, andv:Te3X.
e

0 0

1
i i -1 _ 1 _

—wv- fvdu =g e - e a= T K o g

0

-1 _ 1 _ -1 _ 1 _ 1 4 _
C R 0 Lm0 L s, L4 s
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9. f x*sec(x) tan(x) dx. Put u=x. Then dv =sec(x)*tan(x) dx, du =dx, and v = sec(x).

=uv-— f vdu = x°sec(x) — f sec(x) dx = x-sec(x) — Inlsec(x) + tan(x) | + C .

/2
1
11. f 7xcos(3x) dx Put u=7x. Then dv=cos(3x) dx, du=7dx, and v =73 sin(3x) .
/3
/2
1 . 1 . 7 . 7
=uv-— f vdu = 7x* 73 sin(3x) - f 3 sin(3x)*7 dx = 3 x*sin(3x) + § cos(3x)
/3

7T . f1d 7 f1d 7 m . f1d 7 f1d
={ 3 3°sin(B73)+ g cos(33 } —{ 3 *3 *sin(33 ) + g cos(3*3) } =-2.887 .

13. f 12x'cos(3x2) dx . Use u-substitution! Put u = 3x2 . Then du=6xdx and 2 du=12x dx.

f = f cos(u)'2du=2'sin(u)+C=2'sin(3x2)+C.

3
2
15. f In(2x +5) dx. Put u=In(2x +5). Then dv=dx, du=3y 15 dx, and v=x.

1

2 5
=uv—f vdu = In(2x + 5)°x —f X* 7% +5 dx = x'In(2x +5) —f -3y +5 dx

3
5 5 5
xIn(2x +5) — {x—7 *Inl2x + 51} | ={3n(11) = 3+5 W11l }—{ I'In(7) — 1 +%5 “Inl7I}
1

11 7
5 *In(11) -7 *In(7)-2 =~ 4.38 .

1

&
17 f (In(x)) 2 dx . Put u=(In(x))*. Then dv=dx, du=2-In(x)'x dx , and v =x.

1
=uv—f vdu = (In(x) )2x —f X‘2‘111(X)'% dx

&
= x+(In(x) ) = f 24In(x) dx = x+(In(x) ) = 2¢ xIn(x) - x }
1

= {e(In(e))> = 2eln(e) +2e Y = { 1(In(1))>=2:In(1)+2} = e—2 = 0.718 .

19. f arcsin(x) dx . Put u =arcsin(x). Then dv =dx, du= —7—

> dx, and v=x.
1-x

1
=uv—f vdu = arcsin(x)'x—f x'ﬁ dx =x'arcsin(x)—fﬁ dx (use u—sub with u=1 —x2)

1 -1 [
= x'arcsin(x)—f \/_ﬁ (7) du = x'arcsin(x)+ﬁ + C =xr-arcsin(x) + l—x2 + C.
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3 1
21. f x*arctan(3x) dx . Put u = arctan(3x). Then dv=xdx, du=7""_7 dx, and v=75 x2.
1+9x
1 1 3 1 1 1 1/3
=uv—f vdu = arctan(x)* 5 x2 —f sz‘m dx =7 xz'arctan(3x)—§ f 3 _1+9x2 dx
1 5 1 x 1 , 1 1
= 7 x“arctan(3x) - 7 {3 — 79 *arctan(3x) } + C = 3 x"*arctan(3x) - g x + 1g arctan(3x) } + C.
2
In(x) . 1

23. f . dx. Use u—substitution! Put u =In(x). Then du=7% dx.

1

2
_ 1o 1 2| _ 1 2 1 2 1 2
f = f udu= 3 u” = 3(In(x)) . ()" - 5(In(1))~ = 5(In(2)) ~ = 0.240 .

1l
W —

25. (@ [ sin’(x)dx =3 {-s™C+2f Sdx}= 3 {(-s>C-2C}+K

% { —sinz(x)'cos(x) -2cos(x) } +K .

® f sin4(x)dx=%{—s3-C+3f SZdx} =7 {-S*C+3[5(-SC+x)1} +K

P 3
{-S*C-73 SC+ 53 x}+K

Il
- N

Y {—sin3(x)'cos(x) - %sin(x)'cos(x) + % x}+K (c) on your own.

27. (a) f secB(x) dx = % { sec(x)tan(x) + f sec(x) dx } = % { sec(x)*tan(x) + Inl sec(x) + tan(x) | } + K
(b)and (c) on your own.

1
29. f 0053(2x +3) dx . First do a substitution: u=2x+3. Then du=2dx and dx= 7% du.

1 11 1
= [ 7 cos’(u)du= 3 { 3(Cs+2fCdu) }=5 {CS+25}+K

=% { cosz(u)'sin(u) +2sin(u) } +K = % { c052(2x +3)sin(2x + 3) + 2sin2x +3) } + K
31 [ x2x+5)dx .

1
(a) By parts: put u=x. Then dv=(2x+5)19 dx ,du=dx, and v=752x +5) 20.
1 1
[ =w-f Vdu=x'm(2x+5)20—fm(2x+5)20dx

1 11
= x'70(2x+5) 20 _ 20727 (2x +5) e

1 1
(b) Substitution: put u=2x +5. Then du=2dx and dx =% du. Also, x=7%(u-5).

1 1 1 1 1 5
f =f§(u—5)'u19§du=z f w20 5yt du=z{ﬁu21—ﬁu20}+c

1 5
= g7 (2x+5) 21—W(2X+5) 20 +C.

The answers (antiderivatives) in parts (a) and (b) look different, but you can check that the derivative of

each answer is x*(2x + 5)19 .
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33. (a) Make an informed prediction.

1 1
(b) f sin(x) dx = —cos(x)l = (-cos(1)) — (—cos(0)) = cos(0) —cos(1)= 1 -0.54 =0.46 .
0 0

1

0
35. (a) Make an informed prediction.
e

(b) Sce problem 17: Vy_yis = J a(In(x))? dx = m(e—2)~2257 .
x=1
1 1

g y=0 y=0

1
= 2 yed — & )| =2m(lee! —ely = 2m(0+e” — ) = 27(0) — 270(—~1) = 271~ 6.283 .
0

37. On your own.

1 1
39. f x2'arctan(x) dx. Put u = arctan(x). Then dv = x2 dx,du= = 1 dx, and v= 73 x
X

1 1 1
=uv—f vdu = arctan(x)* 3 x3—f§x3 ){2_'_1 dx

[

1
=3 x3 carctan(x) — 3 f X_xz):-l dx (dividing x3 by x2 +1)

[

l 3 1 2 1 2

3 x carctan(x) - 3 {7 x =3 In(x"+1) } +C
1 3 1 2 1 2

3 X carctan(x) - g X + g In(x"+1)}+C.

40 — 50. On your own.

Section 8.4
A B 2 5 A B 2 9
Lo =% +X%1 =x +tXx+1 3. =X+1 +X+8 = x+1 +X+3
s Divide fire 2x% + 15x + 25 L, 5X¥25 _ SGx+5) S
. Divide first: —>5 ———— = 2+ =2+ =2 + =
x2+5x x2+5x X(x +5) X

6x°+9x=15 A B C  AGZ+4x-5) +Bx>—x) + C(x>+5%)
7. Xx+5x-1) = x = XX +35)(x-1)

Solving  x>: A+ B+ C =6

X: 4A- B+ 5C =9
k: -5A =-15 we get A=3,B=3, and C=0 so

1
f x*sin(x) dx = —x*cos(x) + sin(x)l = {-1*cos(1) + sin(1)} — {-0°cos(0) + sin(0)} = sin(1) — cos(1) = 0.30 .
0

Vy_axis = f 2J'c'y'ey dy =2z f y'ey dy (use integration by parts withu =y,dv = e’ dy : see Example 2)
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6x>+9x-15 3 3 0 3 3
xX+3)(x—-1) =x Tx¥5 tx-1 =x*

8°—x+3 A  Bx+C A’ +D+x(Bx+0O
X

9. — > = + =
X2 +1) 41 X2 +1)
Solving . A+ B =8
X: CcC =-1
k: A =3 we get A=3,B=5,and C=-1 so
2
8x"—x+3 3 5x -1
o AT 2 22T
o+ X T
11x% +23x +6 A LB C o ANG+2+BOTY +C(x5)
11. 2 =% t 2 tx+2
X (x+2) X X (x+2)
Solving x2: A+ CcC =11
X 2A+ B =23
k: 2B =6 we get A=10,B=3,and C=1 so
2
11X~ +23x+ 6 10 1

x2(x +2) X

3x+ 13 -1 4
B. [ cooas dx=J 537 +3-5 dx = -Inlx+21+4ix-51+C.

5 5
2 -1 1
15. 5 dx= [ 537+ x=T dx = —nlx+ll+Inlx—11
2 2

x—1 4 1
=Inly 71| =In(g )-In(3 )= 0.693 .
2
25
17.() [ % + 557 dx= 2’Iix1+5mix+11+C

3 4
() fm +x-7 dx =3Inlx+31+4nix-11+C

2%+ 5%+ 3 5
19'f—x2—1 dx = [ 24 o7 dx = 2x+5Mix-11+C.

21 f—3" * 1O+ J 3+ 2 e dx = 3x+2Ilx+11-Inlx+514C
) X = —T + 735 dx = 3x+2nlx —Inlx .
x2+6x+5 x+1 x+3

3x" -1 .. . 3 2
23. f 3 dx . Use u—substitution with u =x~ —x. Then du=3x"-1 so
X" —X

1
f = f g du=Inlul+C=1Inl © —xl + C. A partial fraction decomposition also works but takes longer.
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+3x7-4x+30 1
25.fx X -):-3X X X—f X+3x_-2 2 dx—2X2+61n|x 214C .

12x> + 19x - 6 7 2 5 2
27. [ T.a2 = I + 3 + %33 dx = Thixl+5 +5mix31+C.

29 f—7x2+3x+7 d f1+ 3 dx = 7-Inl x| + 3arctan(x ) + C
. X = X = °‘Inl X carctan( x .
x3+x X x2+1
|
31. = — 5 _ dx = t +1)+C.
()f 2+2x+2 f(x+1)2+1 x = arctan(x+1)

1 -1 -1
dx = — 1 C=x51 +C.

()f 2+2x+1 f(x+1)2 * (x+1) "+ x+T *
1

1 12 -1n 1 1
© =7 2+2X+0 = [y dx= % +37 dx =7 Iixl-7 Iix+21+C.

2 5 _ B
33. Prob. 11 f(x) = ¥ + x94T = 20 +5x+1)"" . Then

1) = —2°(x) 2= 5(x+ 1) 2 and £"(x) = 4*(x) > +10°(x + 1)

Prob.3:  g(x) = 3573 + x—T = 3x+3)"1 + 4x-1)"! . Then
g'(x) =3 (x+3) 2 — 4 (x=1)2 and g"(X) = 6*(x +3) " + 8 (x=1)"

2x% + 15x + 15 5
35. Prob. 5: fx)= —> _—— =2+%
X~ +5x

Prob. 6: On your own.

' _5 n 10
so f'(x) = ? and f"(x) = ? .

dx
37. (a) Solve F =x(100-x) .

1
Separate the variables: X(100 —x) dx = dt.

) . 1 A B 0.01 0.01 )
Use partial fractions: X(100-x) = x *T00—x = x +T00_x (solving —A+B =0 and 100A =1)

OOI 0.01 0.01 0.01
+ 700 —x }dx—dt and, integrating, f —~ + T00-x dx = fl dt . Then

o { 2

0.01+Inl x 1 - 0.01+Inl 100-x 1 =t + C so InlTgp—x | = 100t+K. (K =100C is a constant )

150
Using the initial condition x(0) = 150: Inl Tg0=150 ! =1In(3) =100(0) + K so K =1In(3).

100t In3) _ 5.,100¢

Finally, Inl Top —x | = 100t +In(3) so 1750 | = e and

_ —300‘e100t .
X= —1 _ 3'e100t . Graph this on your own.
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. .. . X 100t
(b)  In this part it is easier to use the form |7op—x =3 .
120 1
Put x =120 and solve |I71pp—120 != 3'e100t 6= 3'e100t so t=Tpp In(2) = 0.0069 .
110 1 11
Put x =110 and solve I71pp—110 != 3'elOOt: 11= 3'e100t so t=Tpp In(3" ) = 0.013 .

Put x =100 . Then Iﬁ | is undefined (division by 0) so x(t) is never equal to 100 .

- . 2300¢/%% 300
(c)  limit (as t becomes arbitrarily large) of x= oot 8 —3 = 100.
‘e

1-3

(d)  The population x(t) is decling to the "carrying capacity" M = 100 of the enviroment.

d
39. (a) Solve d_)t( = (7-x)(5 —x) by separating the variables and using partial fractions to rewrite the fraction.

T-x 71 okt 72Kt _7 ,
3_x =35 ¢€ and x(t) = 7 okt . - (As t gets big, x approaches 5.)
3e -1

d 1
(b) Solve d_)t( = (6-x)(6—x) =(6—-x)2 by separating the variables: —(6 )2 dx = dt and integrating.
X

1 6t+ 1 36t+ 6 )
6_x =t+C (C=% ) so x= T = 6t+1 - (As t getsbig, x approaches 6.)
t+ 5
Section 8.5
1. x=3%in0) (2) 9—x>=9—9sin’(®) = 9(1 — sin>(8) ) = 9cos(8) s0 —
: 9 x2 3cos(0)
(b) dx =3cos(0)d6
3. x=3sec®) (@) x>—9=9secX(0)—9=9(sec2(®)— 1)=9tan’(8) so o= = T
. x=3se X" -9 =09se -9= e -1)= 0 X2_9_3tan(6)'
(b) dx =3sec(6)tan(0) d6
_ 2_ 2 2 0y e 1 _ 1
5. x=12 tan(0) (a) 2+x"=2+2tan"(0) =2( 1 + tan"(6) ) =2sec (0) so m = \Esec(e) .
(b) dx= \2 secz(ﬂ) de
7. x=3°sin(0) (a) 6 =arcsin(x/3)
Vo — x2 X X
() & (¢) f(B) = cos(0)tan(0) = cos( arcsin(x/3) )* tan( arcsin(x/3) ) = 3 . 5 =3 -
9-x
9. x=3sec(0) (a) O =arcsec(x/3)

(=02

)& () (0) = \1+5sin2®) = V1 +sin( arcsec(x/3)) =
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11. x=5tan(0) (a) O =arctan( x/5)

5 2 25
COSZ(Q) 5+ X2 25 + X2
(b) & (c) f(0)= 1 +cot(B) 1+(§) i 1+§
X

X

13. Same as Practice 3. Sorry.

15. x = 7°tan(8). dx =7 sec(0) dO . x> +49 = 49 tan>(0) + 49 = 49( tan(0) + 1 ) = 49 sec>(6)

1 1
f m dx = f m 7sec2(9)d9

= f sec(0) dO= Inl sec(0) + tan(B) | + C = Inl sec( arctan(x/7) ) + tan( arctan(x/7) ) | + C

\/x2+49

X
=Inl—— + 7 1 +C.

17. x = 6°sin(0). dx = 6 cos(8) dO . 36— x> = 36 cos>() .

S V36— x% dx = S V36 = cos2(8) 6 cos(6)d® = 36 S cos2(8) d6 = (use Table #14)

"’6 2
—36{2 0+ 2 51n(6)cos(6)}+C —36{2 arcsin( x/6 ) + 2(6) (—)}+C

19. x = 6°tan(8). dx = 6°sec>(0) dO . 36+ x> = 36 sec() .

f \/36+x2 dx = f ﬁ 6‘SCC2(9) de = f sec(0) dO = (use Table #11)

36 +x

V36 + x>
= Inl sec(@)+tan(®) | +C = Inl —F¢ —

e + 5 | +Cor Il V36+x> +x | +K.
. " N 2
21. Similar to 19: x = 7-tan(0). \/=2 dx = Inl V49 +x~ +xI| +C.
49 + x

23. x =5°sin(0). f

-5 cos(arcsin(x/5) ) + C = -5 -V25- x

25. x =7-tan(0). f

1
“Inl 71+ Il V49 +x% 1 +C =5 Il49+x° | + K .

(A u—substitution with u =49 + x2 is much easier.)

11

7
Inl cos( arctan(x/7) ) | + C = —Inl \/m | + C (now some algebra)
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Ly e ~sin(8)) T +C=—csc(8) +C = 5=
sin2(6) = (put u=sin(0) ) g 5in(0) +C=-csc(0)+C =7 X2+9

27. x =3sec(0). f =

f 1 1 X
29. x =5°sec(0). =50 +C =75 arcsec(35 ) +C .

1 1
31. x =5°sin(0). f = 7 Inl sec(0) +tan(@) | + C = 3 Inl + | +C
25-x

[\

1 5+x
= (after lots of algebra) 7§ Inl 3— | +C.

2 2
a +
3. Similar 019, J = Inl = 421+ C=InVa?+x> + x| +K.

f —1 Va2 +x°
35. x=a‘tan(0). = 73— x  +C.
a

f u”+ u
37. x+1=u. Then u=3tan(0) . = Inl sec(0) +tan(0) | + C = Inl 3 +3 I+C

= Vu249 +ul=In@)+C = I Vu®+9 +ul +K = I NVx+1)2+9 +(x+1)1+K.

1 +5
39.7arctan(XT)+C 41. Inl (x+2)+\lx2+4x+3 | +C.
Section 8.6
in( 6 in( 3x)°cos( 3
LS sin’(3x ) dx = > _%Jrczg _w iC

1 1
3. Putu:sin(ex).f=jsin2(ex)+C.(Ifyouputw:cos(ex)thenf:—j cosz(ex)+C.)

4
7. 71

)
o0l W
a

) 1 2
9. T4 sin"(7x)+C or —77 cos”(7x)+C

1
11. Put u = cos( 7x ). f:—ﬁ cos’(7x)+C .
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ol sin?( 3x ) cos>(3x ) dx = f%(1—005(6x))%(1+cos(6x)) dx

1 1
Zf l—cosz(6x)dx=%—zf cosz(6x)dx

X sin( 12x)
{2 +723 }+C.

ENE

X
=7 -

| 1
15. f=mtan2(5x)+C. 17. f=§5603(3x)+C.

2n

1 . sin((m—n)x) sin( (m+n)x) |2TE
{ m-—n m+n } O

19. m#n. f sin(mx ) sin(nx ) dx= 75
0

13

sin( (m+n)0 )

m-n

m-—-n - m+n

2 2 o
f . . f ) X sin( mx ) cos( mx )
21. sin( mx ) sin( mx ) dx = sin"(mx )dx =73 — m
0 0

0

27 sin( m25t ) cos( m25 ) 0 sin( 0 ) cos(0)
={ 72 - 2m r-{2 - 2m

23. On your own.

1 sin( (m—n)27) sin( (m+n)27) 1 sin( (m—n)0 )
7 { - 24 -

m+n

¥



