HOMEWORK SOLUTIONS MULTIVARIABLE CALCULUS
Section 15.4 - 4, 5, 9, 13, 21, 24, 31, 33
4. The region R is more easily described by polar coordinates: R = {(r#) |3<r <6, -2 <0< X}
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5. The integral fz"'r"' I, rdrdff represents the area of the region
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E={{r8)|1<r <2 xf4<8<3x/4}, the top quarter portion of a

ring {annulus).
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13. R is the region shown in the figure, and can be described
by R={(r.8) |0 <8< 741 <+ <2} Thus

JTR arctan{y/z)dA = w“ fl arctan{tan &) r dr df since y/x = tan 8. *

Also, arctan(tan #) = # for 0 =< @ < 74, so the integral becomes
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1. The hyperboloid of two sheets —=* — y° 4 =% = 1 intersects the plane : = 2 when —z® =y 4+ 4=1orz? + 3 = 3. Sothe
solid region lies above the surface = = /1 + =2 + y*2 and below the plane = = 2 for =* + y* < 3, and its volume is
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24. The paraboloid = = 1+ 2z 4 2° intersects the plane = = TwhenT=1 + 22% 4 24" or 2 + y* = 3 and we are restricted
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to the first octant, so
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B.D={(r8)|0<r<L0<6<2r} 50
Is el=" 4™ g = f:r J:jl eV rdrdf = f;’ dﬂfnl re’ dr = erf{: re’ dr. Using a calculator, we estimate

27 [} re’ dr == 4.5951.



