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1(i) We have

W = {(z,y,2)|2* +y* + 22 <3, y >x >0, z> 0}
= {(rcosf,rsinf,z)|r*+ 2% <3, sinf > cosf >0, r >0, z > 0}

= {(rcosf,rsinf,z2)|0 <z <3 —1r2, %<9< g, r > 0}.

/ zd(z,y,z) = /2 / / zr dz dr df
w = Jo Jo,v3=r7
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= / / / zrdz dr df
= / / rdrd@—/49—9d0:%.
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1(ii) We have

1%
={(z,y,2)| 2 +y* + 22 <3, y>2 >0, 2 >0}
={(psin ¢ cos b, psin ¢sin b, p cos ¢)|

0<p<+3, psingsinf > psingcosh >0, pcose >0, 0< p <7, 0<6<2n}
={(psin ¢ cos b, psin ¢ sin b, p cos ¢)|

0<p<+V3, sinh>cosh >0 cosp>0 0<¢p<m 0<6<2n}

={(psin¢cosh, psingsind, pcos )| 0 < p < V3, 0< ¢ < g, T < g}
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/Wzd(x,y,z) = ﬁr/g/\/g(pcos,(p)p?sinqbdpdqbde
= / // p> cos ¢sin ¢ dp de db
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2(i) We have

W = {(z,y,2)| 2 +9> +22 <3, y>0, 2> 1}
= {(rcosf,rsind, z2)|r? + 2> <3, sinf >0, r >0, z > 1}

= {(rcosf,rsinf,2)|1<2<+3—-7r2, 0<0 <7}

/zd(:c,y,z) = /
w 1,/3—r2
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rdrd&—/ 1 lap=T.
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zr dz dr do

2(ii) We have

w
={(z,y,2)|2* + 1> + 22 <3,y >0, 2> 1}
={(psin ¢ cos b, psin ¢sin b, p cos ¢)|
0<p<+V3, psingsind >0, pcosp>1, 0< ¢ <m, 0<6<2r}
={(psin ¢ cos b, psin ¢sin b, p cos ¢)|
0<p<+3, sin0>0, pcosg>1, cosp >0, 0< ¢ <, 0<60<2r}
={(psin¢cos B, psin ¢sin b, pcos )| 0 < p < V'3, pcos¢ > 1, O<¢)< E, 0<6<m}

={(psin¢cos b, psinpsinf, pcos ¢)| secp < p < V3, O<qﬁ< , 0<0 <7}
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—d(z,y,2) = / / / —p%sin g dpde db
/W V2 +y? 0 Jo Jseco,v3 pSINO

Ty
= / / / pdpdpdo
0 Jo [sec ¢,v/3]
7w 0.955317 /3
= / / / pdpdepdo
0 0 sec ¢
™ 0955317 |
= / / ~(3 —sec? ¢) do df
0 Jo 2

s
= / 1.432976 — 0.707107 df = 2.280385.
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