{ii}

For the second integral,
o= Ty g ez m r=i+J+ % D<p<l,

I iir
w-dr = J( v - — ¥
JC:: 0 L

1
=[[[1ﬂ1+.f«‘+3:I1-|-{1424‘i}j.|-kT (j+ k) dd
i

|
= J{ (1423 +1)d8= [§ + '}:.ﬁ],; = 3,
0
For the third integral,
g e reyi+yg+qk 0yl

o
ir
v-rfl‘:f \l'-r—d"'r
a 1 !

iy

sl

]
=f [(24% &9+ 2908+ (7 + 2905 + ¥h] - (i +§ + K}y
]

1¥
= @ +nametd =[P+ 3] =~
]

Thus %'ﬂr-dr=|+3—-1=tl. T
e
i i k

Now  ourlv = a/3z oy ez

drr+4n+de: r 4By 7*

— {0 —0) —ji2r—2x)+k{1-1) =0

From Stokes’ Theorem. cireolation aeound all elosed coreves iz sero at time
= 3

To deduce that the circulation s sero around all corves, we shoald weed to know
that the Muid i incompressible and inviscid and is moving under the action of
comservative forces (Kelvin's Theorem; see page 22 of the Handhook ]

| B

Vi = [Zrz 4 g4 2rli+ (r+ 200j + 7k gives

gi =2rs + o, ()
E =z 42, (b
5 = ()

From (a), ¢lr,uz2)=24xp 427+ flg, )

Substituting for ¢ m {b),
% =+ % =i+ 2y,
so that f =1 + g(z).
Therefore: ¢l y. ) = s +ap + 2 + 47 +0(z).
Substituting for ¢ in (¢},
! +g'{z) = =,
s that o' [z} = 0 and g3} = A, & constant

Therefore diny.2)=as+ry+r° 497 + 4, and
I oy
jr v drem $UE] = S0 =ik 1) = $10.1)
g

=34+ A -2 —-4Ad=1. T
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