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MOEK-MIDTERM

Instructions: This is a mock midterm, designed to give you some practice
for the actual midterm. It will be similar in length and in difficulty to the
actual midterm, but beware that the actual exam might have different ques-
tions! So please also look at the study guide and the suggested homework
for a more complete study experience!
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Note: The equations for spherical coordinates are © = psin(¢) cos(8),y =
psin(¢)sin(0), 2 = pcos(¢) and the Jacobian is p? sin(¢).
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MOCK MIDTERM

1. (20 points) Calculate the volume of the region £ under the plane
z = 1 + z + y and above the region in the xy—plane bounded by

the curves y = /z,y =0,and z = 1
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MOCK MIDTERM 3

2. (20 points) Recall that the mass of a solid £ with density function
{PRENI oL Jis [ [ [ f(z y,2)dedyd:z.
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Suppose that a black hole is a ball centered at the origin and radius
2, and has density f(z,y,2) = ! Calculate the mass of

Vit aytaz?
the black hole.
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2 PEYAM RYAN TABRIZIAN

1. (20 points) Calculate the volume of the reglon E under the plane
= 1 4 x + y and above the region in the J plane bounded by

thecurvesJ—\/_ y=0,andz =1
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4 PEYAM RYAN TABRIZIAN

3. (20 points) Find [ [ [, zdzdydz, where E is the solid between the
(rundrica surfaces B

z=1+/3+2?+y?and z = 2/22 + 32
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MOCK MIDTERM .5

4. (20 points) Evaluate [ [, x*ydzdy, where D is the region between
the lines ¥ = x, ¥ = 4z and the hyperbolas 2y = 1, 7y = 3.
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6 PEYAM RYAN TABRIZIAN

5. (20 points) Calculate [, F - dr, where F = zy? i + 2%y j and C is
the arc of circle z* + y* = 4 from (2,0) to (0, 2):

(a) (10 points) Using the definition of the line integral
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(b) (10 points) Using the fundamental theorem for line integrals
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Here’s a (perhaps) easier solution to Problem 4:

Problem 4: Notice here the regionis £ =1, £ =4, oy =1, 2y = 3.
STEP 1:
Yy
u =—
x
{U =xy
STEP 2: Find D’
In terms of u and v, our new region becomes
1<u<4
1<v<3
So D' is a rectangle with sides [1,4] x [1, 3]
STEP 3: Jacobian:
dud
dudy = | 2228 dxdy = ’—2 (y) ‘ dxdy = 2 <y) dxdy = 2udzdy
dxdy x x
dudv |3 2—; ~2 1 Yy 1 y 'y Yy
dxdy or oy y x x r T x

Therefore dxdy = %dudv
STEP 4: Integrate:

Function: Notice here
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