Midterm 2 Answer

March Boedihardjo (©) 2021
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D = {(rcos,rsinf)|rsinf >0, 3 <r?<rcosh, r>0,0<60<2r}
1
= {(rcosf,rsinf)| sinf >0, r > —, r <cosf, 0 <0 <2r}
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1
= {(rcosf,rsinf)| sinf > 0, cosf > 0, 7 <r<cosf, 0<6<2r}
1 m
= rcosf,rsinf)| — <r <cosf, 0 <6< -}
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since for 0 < 0 < g,we have — < cosf < 0 < % So/ ld(z,y) = =
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{(psin ¢ cos B, psin ¢sin b, pcos )| V2 < p < V/3, psing > 2pcosp >0, 0< p <, 0<0 <27}
{ psin(bcosQ,psingbsinO,pcosd))|\@< p < V3, sing > 2cos¢g, 0< ¢ < g, 0<6<2r}
)
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{(psin ¢ cos b, psin ¢sin b, p cos ¢ IV2<p<V3 tang>2, 0< ¢ < g, 0<60<2rm}
={(psin¢cosh, psinpsinb, pcos d)| V2 < p < V3, ¢ > 1.107149, 0 < ¢ < g, 0<0<2r}.

So

2m
/ 22+ y? + 22 d(x,y, 2 / / / (p? sin ¢) dp dep df = 5.581411.
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So d(x,y) = ‘;‘ d(u,w).



Since 2y = v and zy? = w,
the conditions 1 < zy < 2 and 3 < a:y2 <4 becomel<u<2and 3<w<4. So
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4(i) div(F) o + oy + 92 +z+axy
A(ii)
i ik
curl(F) = a% a% %
r—2 yz xy’z
= (2zyz —y)i — (v’ + 1)j + 0k = (22vyz — y)i — (y*2 + 1)j.
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4(iii) F(r(t)) = 2t2 and r'(t) = | 1| so
2t3(12 — 3) 2

2
/ F.dr= / 2t(t? — 2t — 3) + 262 + 43 (2 — 3) dt = —14.666667.
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5(i) Take the parametrization r(t) = LQiQ} for 0 < ¢t < 3. We have r/(t) = [214 Slo)
|7 (t)]] = V1 + 4t%. So

/a:dxy / t\v/ 1+ 4t2 dt = 18.671851.
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5(ii) Since 7'(t) = [2115] we have N(t) = [_ 1]. Also F(r(t)) = [2t2 +2
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/ [Qt t:j 2} [23] dt —/ 2t(2t% +2) — 3 dt = 78.75.
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} . So the flux is



