MAT 2322A - Midterm II _ 2

1. Consider the solid in the first octant bounded by the planes z =0,z =0,y =0, z = 1,
y = 2 and the paraboloid z = 9— 2% — 2. This solid has a mass density given by the function

§(z,y,z) = zy. Find the total mass of this solid.
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2. Convert the following integral into polar coordinates. DO NOT EVALUATE THE

INTEGRAL.
2 192
/ / (z+y)dzdy
0 Y

Hint: Sketch the region of integration in the -y plane, and then express this region in terms
of polar coordinates.
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3. Consider the solid drawn on the following page which is bounded by the hemisphere

z = /1 — 122 —y?, the cone z = /2% + y? and the plane z = 0. This solid has a mass

density given by the function §(z,y,z) = z? + y?. Using either spherical coordinates or
cylindrical coordinates (your choice), set up a triple integral which gives the total mass of
this solid. DO NOT EVALUATE THE INTEGRAL.
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Figure 1: Figure representing the solid region described in problem 3.
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3. Consider the solid drawn on the following page which is bounded by the hemisphere

z = /1 —22— 19?2, the cone z = 1/z? + y? and the plane z = 0. This solid has a mass

density given by the function §(z,y,z) = z? + y?. Using either spherical coordinates or
cylindrical coordinates (your choice), set up a triple integral which gives the total mass of
this solid. DO NOT EVALUATE THE INTEGRAL.
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Figure 1: Figure representing the solid region descrjbed in problem 3.
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4. Find the total arclength of the curve which is parametrized by the following vector
function o .
F(t) =costi+tj+sintk, 0<t<A4r.
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5. Let D be the unit disk in the z-y plane, i.e. D
D={(z,y)|0<z’+y* <1}

and let S be the graph of the function z = 4 + y? — z? defined for points (z,y) in D.

(a) Give a parametrization of this surface S.

(b) Set up an integral which would give the total area of this surface S, but do not
evaluate this integral.

(c) BONUS [2 marks] Evaluate the integral in (b). Note that you are eligible to receive
bonus marks only if you have the correct answer in (b).
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5. Let D be the unit disk in the z-y plane, i.e.
D={(z,y9)|0<2® +y* <1}

and let S be the graph of the function z = 4 + y? — z? defined for points (z,y) in D.

(a) Give a parametrization of this surface S.

(b) Set up an integral which would give the total area of this surface S, but do not
evaluate this integral.

(c) BONUS [2 marks] Evaluate the integral in (b). Note that you are eligible to receive
bonus marks only if you have the correct answer in (b).
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