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1. The intersection of the two surfaces happens when z = cos /22 + y2 =
0. Thus /2% + y?> = S +km ,we can choose k = 0. So D = {(=,y); 2%+
< (3)') and

V:// cosx/x2+y2d:cdy:// rcosr drdf
D *

(polar coord.) where D* = {(r,0);0 < r < 3;0 < 6 < 27}. By parts

V:27rf0grcosr dr =2m [rsinr — [[sinr de]§ :7T2+27T[COST]§ =

w2 — 2.

2. Using polar coord.

3r2 2
// 63(x2+y2)dxdy = // S drdf = 66 = % (612 - 63)
D *

where D* ={0<0 <7, 1<r<2}

3. The triangle is T = {0 < x < 2,2z <y < 4} so

y—2a
for k # 1.
Then limy 9, (y — 24)"% = 0 for 1—k > 0 and diverges for 1 —k < 0.
For k = 1, the anti-derivative is a logarithm and [In(y — 2:5)]5?121 =

+00. So the integral is convergent for only k < 1 and
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since 2 — k > 0.




4. Sketch the set. The intersection of the line x = 1 and the circle is
at the point (1,1). Use polar coord. with D* = {0 < r < /2,0 €
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The necessary cond.from % <r<+2iscosf > % sof e [O E]

XL rar f
I o= [l 5 = I (I dr)dﬁ-ﬁh (V2—kg) db =
(Table) = ‘[ — [In|secO + tan@]]§ = — [In|v2+1|-In1] =
—m (v 1)

5. Usi 1 d xsinw(w2+y2)d dy — rCosGsin(m"Q) drdf ——
) smgpoarcoor.ffD\/mmy—ffD*lTrr ==
ff2 cos 0d6 - ffo rsinmr? dr = [sin 6] [%2”2]0 = (1 — %) (1).

where D* = {7 <0< 5,0<r <1}
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6. D={z € (1,+00),0 <y < -5} is unbounded so

_ 2 [e'e) 12 _ —.1021/ y:zi2
1= [fpevdd = [[F(f7 e vdyde = [ [=5] de =
71 T—00
I [t de == E =) [T =1 L
7. (a) Sketch the set; the intersection of the circle and the line y = 1 is at
V2—z2
z=+1so [[, (22 +y?)dady = [[, (ffl (22 4 y?) dy) de =
ff_ll <$2\/2 —a?2+1(2- xz)%  — %) dydr = ...
(b) In polar coord. [[,(z*+ y2)da:dy = [[p.rPdrdd

where D* = {0 < r < V2, r > Sme,ﬁ € [Z,4 ]} Slnce

y > > 1 implies rsinf > 1, smH must be positive and v/2 > sm9 =

ff fff 3d7’d0—4ff (4—csc*0)df = Z— 4ff7r (1 + cot?®6) csc? 0do =
1+cot20*cs029 symmetry Subst. u = cot 8, du = —CSC2 0do
=553 Jl QL +ut)du=5 -3

8. D={ze(l,+00),0 <y <z} is unbounded.

I = [fe VA = [ e ([f; e dy)da = [ e [-e T do =
JI7 e e do == [~ 4 Je @ = 1o gl (e =



9. (a) Sketch the set.
So [/, ($2+y oz drdy = ffo (ffl 2+y 2 dy) dz = difficult!
(b) In polar coord. [[ x2+y ydxdy = [[p. r~3drdf
where D" = {0 <1 < 1,1 > oogbag 0 € [0.5]) = [[F (1L,

cos O+sin 0
dr df = —5 ffo —(cosf +sin0)*)df = & ff02 sin 20d0 = % [— cos20]¢ =
2.
10. The function is unbounded

= [y A = [l U (0 ) ey = [ el dy =

Iy 5 (ey)dy
=e—1 (limg— o4 zlnz = 0)



