2023 Spring MATH2020B Advanced Calculus-IT 1

Midterm Examination

Answer all nine questions. You should justify your answer by showing all steps.
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(10 points) Let D be the region bounded by 3z = y? and = = 1. Evaluate

//D(:L’—Sy)dA.
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(10 points) Find the area of the region D which is the region lying inside the circle r =
3 cos @ but outside the cardioid r = 1 + cosé.

(10 points) Evaluate

(10 points) Show that

/ " e dg = ﬁ
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(15 points) Let D be a plane region unchanged under the map (z,y) — (—z, —y).

(a) For a continuous function in D satisfying f(—z,—y) = —f(z,y), show that

//Df(a:,y)dAzo.

, (b} Deduce that the centroid of D is the origin.

(10 points) Find the volume of the region {1 in space which is bounded between the surfaces
of z=x? and z = 6 — 2% — 22,

(10 points) Let S be the solid bounded above by the sphere x2 + y% + 22 < 4 and below
by the plane z = /2. Suppose its density is §(z,y, z) = z. Find its moment of inertia I,
using spherical coordinates. -

(15 points) The plane z + 2y + 3z = 6 and the three coordinate planes form a tetrahedron

T. Express the integral .
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as an iterated integral in (a) dzdzdy and in (c) in cylindrical coordinates.
(10 points) Express the iteratea integral
/2 p8 pV16—r? )
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as an iterated integral in (a) spherical coordinates and (b) in dxdzdy. You need not
evaluate it. ’
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