1
L 3 = Tl 1+(X)S20)] 0 8

10, [ cos® 6.8 = [ (cos* 6)° 8 = [g [3( o+
Lo+ -sm29] +3Jo [3(1+cos

Iy (1+3cos.‘20—+-3cos;2 26 + cos® 20) df
1

8 6 df}
) 2)(id = sin 26, du = 2 cos 20
%7!’-{—16[9-{——811'149] +1 fo(l—u)( u) [u

fra- sin? 20) cos 26) d6

l!tan‘zdz—ftanhc(sec z—1)dz = [tan®zsec’zdr — [tan’zds = ltan®z — tanz + 2 + C
Setu=

tan z in the first integral and use Exercise 23 for the second. )

/2 3
%. [ cot’ rdr = f cotz(csc z—1)de= f/4 cotresc’rdr — f:/f soaz 4,

= |—= 2 - =
[ 1cot?z lnlsmx]LM—(O—lnl)—[—%—11171-]=l+ln%=§(1-—ln2)

cosz+1 cosz+1
dx _ 1 ‘cosa:+1dz=/ 2 ld” /—smm
. cosz — 1 cosx—1 coszx+1 cos2zx —
=[

(—cot zcscx — esc® z) dr = cscx + cotz + C

8. fue = 3= [7 sin’zcostzdr = & 7 sinz (1 — sin? 2) coszda
= (0,2

=37 Jo v (1-v?)du [where u = sin z]
=0
4 Letz = 4sin6, where —7/2 < 9 < 7/2. Then dz = 4cos 6 df and
V16 — 22 = /16 — 165in%6 = /16 c0s2 6 —
whenz = 2v/3,4sin6 = 2v/3 = sinf =

4|cosf| = 4cos6. Whenz = 0,4sinf =0 = 6= 0, and
JC = 6 = 3. Thus, substitution gives

2v3 3 7/3 43 3 /3
__z _ 47 sin° @ 3 3
/o v16—a:2 / dcosf 4cosfdf = 4 / sin” 6 df

0

= 43/ (1 - cos?8) sin6 dp
0

=~ (1 - v?) du = —64[u - 14772
=-64[(3 - 54) —(1-1)] = —64(-5) = &
Or: Letu =16 — 2%, 2 = 16 — u, du = —2z dz.
ll-et:t=asec0,whereoS0< 20rm <6< 3 Thep
¢r=asec8tan0d0and vVz? —a? = gtan¥, so 3 ’—g?
X" —a
Vil — g2
de — atan@ (i
/\24 /\a4sec40asec0tan0d0 2
sin20c050d0

_ 1 3 (xz_a)s/z
_30.2 Sin 0+C= 30-213 +C

z = dé
20. Lett = 5sin @, where — % §0$§.Thendt 5cos @ 5
t
and /25 — t2 = 5cos 8, so

5sinf . 046 = 5/sin0d0
5cos@

/25 — t2

V' J25—-+¢
_2_5:ﬁ+C=-—1/25—t2+C
5

Or: Letu = 25 — t2, so du = —2t dt.



P -6t+13= (12~ 6t+9) +4= (t—3)"+22 Lett — 3 = 2¢ang, NPEE )
s0 dt = 2sec? 0 d6. Then =JP-6r+13

2
/ dt =/ ! 2sec? 0dg = 2239\‘:0%0
ViZ—6t+13 \/(2tan0)2 o2 sec

= [secOdf = In|sec6 + tan6| + C, [by Formula 7.2.1}

t2—6t+13 t-—
vV +13_ t-3

> D) I+Cl
=ln|\/t2—-6t+13+t—3]+C where C = C; —In2

=In

40. Note that the circular cross-sections of the tank are the same everywhere, so the

percentage of the total capacity that is being used is equal to the percentage of any
cross-section that is under water, The underwater area js

A=2[2 [ 7 qy
2
= [25 arcsin(y/5) + y 1/25 — y’} . [substitute y = 5sin 4]

=25arcsin § + 2v21 + L7 ~ 58,72 2

so the fraction of the total capacity in use is Tg)? =] -5% & 0.748 or 74.8%,



