Section 7.3

4,
Let x:4sine,(_7“ <0< g). Then, dx = 4cos0 d® and V16 — x% = v/16c0s20

= 4]cosd|=4cos0. When x=0, 4sind = 0 = 0=0.and when x=2v3 = sin0 = ?

=0 =< .Sowehave fg 2 _dx = 451"94 0do
. R 0 J16—x2 X O 4co cos

=64 [3(1 — cos?0)sin0dO =- 64 [3(1 — cos?0) d(cos)= -64( -%): 43—0

5.
Let t=secO. Then dt= secO tanfdd ,t=v2=6 = f =2 =20= g

2 1 > 1+cos 26
So we have fﬁt3\/t2_ —f3msec6tan6d6 szcoszede f3 do
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9.
Let x=4tan® ,(_7“ < 0 < ). Then dx=4sec?0d0 and surely vx? + 16 = 4seco.

2
= [~ njsecd + tand+ ¢’ = In|[vVXZ + 16 + x| — In4+ ¢
\/ 2116 4sec®

=In|Vx2+16 + x| +c.

So we have |

14.

_J- V5 cos0do
2

Let u=v5sin0. Then, du=+/5 cos0 do. So we have f N

1
V5

= J—gf cscOdo = j—glnlcsce — cotf|+c =

16.

secO sec 0 -tan6 do

Let x=== .Then dx= and x= g: 0= E x:§:> 0= ;—r .S0 we have

53440 o0 (3 4 qn —aq (3lteos20 0 Bl w7V
f\/_XS\/92— % sectq —81f% cos™ 0 do _81%( 2 )°do = 4 (8 16 1)..




22.
Let x:tane,(_?’I <0< %). Then dx=sec?0d6, Vx2 + 1 = secf. And x=0

=20=0,x=1=20= %. So we have f01\/x2 + 1dx =[* secO sec?6do

1 71
=~ [ secftand +In|seco + tan6| | =2 [V2 +In(1 +v2)].

35.

First the area of APOQ= %(rcose) (rsind) = %rzsinecose. And area of

r

PQR= Vrz —xZdx. Letx=rcos(u) = dx =-rsin(u)du (ue[0 g])

rcos 0
Sowe get [ Vr2 —x2dx =/ r sin(u)(-r sin(u)) du = —%rz cos‘l(f) + %X\/rz —x%+cC
Then the area of PQR = %[—r2 COS_1(§)+X\/FZ — X2 eos0 = %rze - %rzsinecose

Therefore, the area of sector POR =area APOQ + area PQR = %rze..

43.

I use cylindrical shells and let R>r .Thenequation x? = r? — (y — R)?
= X=1.r2 — (y—R)? ,s0 h(y)=2/r%2 — (y —R)? we have
_ (R+r _(r _
V=, 2my-2yr?2 — (y—R)?dy =J_ 4n(u+R) - 2Vr? —u?du (u=y-R)
= 47tf_rr uvr? — u?du + 4an_rr\/r2 — u?du

2 s
=4[ (r? —u?)3]L, +47R f_zg r2 cos20d0  (since u=r sind)

= 27%Rr2..



