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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 surface 2 = 4 — zy. This solid has a mass density given by the function

0(z,y,z) = z + 3y. Find the total mass of this solid.
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2. Compute the following double integral
2v/2 —|z
/ V(2?2 +y?) dydzx
-2v2 J—V16=22

Hint: Sketch the region of integration as a type I region in the z-y plane, and then express
this region and the integral in a different coordinate system.
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3. Consider the solid in the first octant which is bounded by the planes z = 0,z=3,y=0,
z = 0 and the surfaces 22 + y? = 1 and z? + y? = 16. This solid has a mass density given by
the function d(z,y, z) = 232% + 23y®. Set up a triple integral in cyclindrical coordinates
which gives the total mass of this solid. DO NOT EVALUATE THE INTEGRAL.
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4. Find the total arclength of the curve which is parametrized by the following vector
function

7(t) = 3ti+4sin(2t)j + dcos(2)k, 0<t< /4.
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5. Consider the surface which is the portion of the sphere z2 + y2 + 22 = 1 that lies between

V2 V2

the planes z = 5 and z = - (See figures on next page).

(a) Give a parametrization of this surface.

(b) Set up an integral which would give the total area of this surface, 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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Two different views of the surface described in problem 5.
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1. Consider the solid in the first octant bounded by the planes z =0,z =0,y =0, z = 2,
y = 1 and the surface 2z = 6 + zy. This solid has a mass density given by the function
d(z,y,2) = 2z +y. Find the total mass of this solid.
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2. Compute the following double integral
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Hint: Sketch the region of integration as a type I region in the z-y plane, and then express
this region and the integral in a different coordinate system.

. (/‘Tj”mch/jch‘(

(/ [P g

N |
9\/\ /}@f&‘\ M&% J/L_Q /\.Q/a/{w 7/)&'123/1/%‘% (5 CLOOC/“L‘L/

) crst, T o3y D

w; 0 < e dA‘ﬂ@MQIQ%ﬂ%
‘Ei gAJ/ Jj‘j/?‘ J( Jc* T‘Clrclg
(T g% 8 %

zr/c a EC .
J (Z/) C/@:J%L\/Q‘,&r%

L 0 'yvl ”é

Ty



MAT 2322A - Midterm 11 4

3. Consider the solid in the first octant which is bounded by the planes z = 0, z = 2, y=0,
z = 0 and the surfaces 22 + y* = 1 and 2% + y? = 4. This solid has a mass density given
by the function §(z,y, z) = 222+ 2y®. Set up a triple integral in cyclindrical coordinates
which gives the total mass of this solid. DO NOT EVALUATE THE INTEGRAL.
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4. Find the total arclength of the curve which is parametrized by the following vector
function

7(t) = 4¢1+ 2cos(3t)j + 2sin(3t) K, 0<¢< /6.
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5. Consider the surface which is the portion of the sphere 2 +y?+ 22 = 1 that lies between
V2

the plameszz-—lg——i a.ndz=—2——

. (See figures on next page).

(a) Give a parametrization of this surface.

(b) Set up an integral which would give the total area of this surface, 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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