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Practice Exam MATH-2080-Es31

2016 March 9

There will be a comprehensive final exam taken in class on March 16 Wednesday. The exam will be multi-

ple choice, with no partial credit (except possibly on extra credit problems).

For the exam, you may use one sheet of notes that you wrote yourself. However, you may not use
your book or anything else not written by you. You certainly should not talk to other people! Calculators
are allowed, although you shouldn't really need them, but not communication devices (like cell phones).

Given
r = (t?,3t,5) = t*i + 3tj + 5k,

find the velocity v = dr/dt and the acceleration a = dv/d¢ when t = 2.
v = (4,6,5) = 4i+ 6j + 5k, a= (2,0,5) = 2i + 5k
v=(4,3,0)=4i+3j, a=(2,0,0) = 2i

= (4,3,0) =4i+3j, a= (2,0,5) = 2i + 5k

= (4,6,5) =4i+6j+ 5k, a=(4,3,0) = 4i+ 3j

Given

% :< 3t5, 7 4t3> = 3t61+ 7 + 483k

fort >0 and r = (—1,—5,7) when t = 1, find r as a function of ¢.

3t7
r= <—7 —1,7lnt —5,t* + 7> <—— — 1) + (TInt —5)j + (t* + 7k
3t7 4 4 3t7 4 .
71t—5t +6 — — = )i+ (TInt-5)j+ (t* +6)k
5 7 2 5 . 7 . 2
= (=187 + 17, =5 +2,12° =5 = (—18t° + 17)i + —5+2 j+ (12t = 5)k
. 7 .
< 18t° — 1, —— — 5,122 + 7> (—18t° — 1)i + (—t—Q - 5)J + (1262 + )k
Find ) 5
im *YTrY
@y) =1y 22 —y?
undefined (nonexistent or infinite)
-1
0
1/2

Find the (first) partial derivatives of
u = y* cos (3x)

with respect to x and y.

% = —3sin (3z), Z—Z =2

% — _3y?sin (3), ‘;—Z — 2y cos (3x)
% = —6y sin (3z), g—z = —6ysin (3z)
% = y* — 3sin (3z), % = 2y + cos (3x)
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Given
[y, 2) = ay® + y2° + 2°z,

find the gradient V f(1,2,3).
(10,22, 15) = 10i + 22 + 15k
(10,13, 13) = 10i + 13j + 13k
(2,4,6) = 2i + 4j + 6k
(6,13,7) = 6i + 13j + 7k

Given
g(z,y) =2 +2y° — 1,

find the maximum value of g.
0

none (or oo)

1

-1

If C is the oriented curve given by
xr =cost, y=sint, 0 <t <27

(oriented with increasing t), write
fc(xd:r +2ydz — xdy)

as an ordinary integral in t.
2m . . 9 9
J;) (—sintcost — 2sin” ¢ — cos” t) dt
2m 2 .
fo (—cos“t — 3sintcost)dt
27 9 .
fo (cos“t +sintcost) dt
27 . 9 9
fo (sintcost 4 2sin“t — cos” t) dt

Write the flux of
F(z,y) = (z + 2y, —z) = (z + 2y)i — xj

across the circle
{z,y | 2* +y° =1},

in the direction away from the origin, as an ordinary integral in the polar coordinate 6.

2m

jo (cos? @ + sin 0 cos 0) df
2w

fo (sin? @ 4 sinf cos O 4 1) df
27

fo (—sin® 6 — sinf cosf — 1) dh

27
fo (—cos®# — sinf cos §) df
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9 Given
(x,y,2) = (5cost,3sint, 4sint),

find the length of this parametrized curve from ¢t = 0 to ¢ = 27.
a 127
b 12
c 10
d 107

10 Write

as an iterated integral ending in dy dx.

a folj:e—fz dy dz
b fylfole*fg dy dz
¢ folf:e—x:’ dy da
d foyjole—“ dy da

11 Write the volume of the pyramid bounded by x =0, y =0, 2 =0, and z + y + z = 1 as an iterated integral
ending in dx dy dz.

a folfoljolfzdx dydz

b foljol_zjol_y_zdx dy dz
¢ folfolfol_y_zdxdydz
d folfol_zfol_zdxdydz

12 Write the integral of 312 cos @, on the region above the horizontal axis with a distance between 2 and 5
from the origin, as an iterated integral in polar coordinates.

a foﬂ f253r3 cos 6 drdf
b fo% f;sr cos fdr do
c f;ﬁ f; 3r3 cos 0 dr df

d foﬂ LSST cos @ drdf
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13

14

15

16

Write

2 ~VA—22 f9—2%—y?
fo fo Io ! (2® +y* + 2% dzdy de

as an iterated integral in cylindrical coordinates.

foﬂ/2f02j09747‘2 (7“2 + 2’2) dzdrdé
fOW/QJOZJOQWQ (r® +rz?)dzdrdf
[P e e

LW/QJQJO%?J (r? + 2%) dzdrdf

Write an integral for the volume of the region above 22 + y? = 322 and below 22 + y? + 22 = 1 as an iter-
ated integral in spherical coordinates.

foﬂ foﬂ fol 2 sin ¢ dpde df
fo% jow/ 3[; p2sin ¢ dpde dé
f;” foﬁ fol psin ¢ dpdesdd
foﬂ jo’r/ ?’jol psin ¢ dpde df

Write an iterated integral for the surface area of the cone
22— 2?42

for 0 < z < 4, parametrized by the cylindrical coordinates r and 6.

[ )V ards
fo% j; V2r ¥ 1drde
f;w j; V2rdr df
fjﬂ j;\/i rdr dg

Find the curl and divergence of

F(z,y) = (2zy, —3zy) = 22yi — 3zyj.

V x F(z,y) =22 — 3y, V-F(x,y) = -3z — 2y
V xF(z,y) = -2z -3y, V-F(z,y) = -3z +2y
V x F(z,y) =—-3z+2y, V-F(z,y) =2z — 3y
VxF(z,y)=—-3z—-2y, V-F(z,y) = —22 -3y
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17 If C is the counterclockwise-oriented curve given by
r =cost, y =sint, 0 <t <2,

use Green's Theorem to write
fc(xdm +2ydz — xdy)

as a double integral (with respect to area) over the region R where 22 + 32 < 1.

a HR(—3) dA

b ij(—g)xydA
c HR?,xydA

d [ 3da
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Answers

1B,2B,3D,4B,5B,6B,7A,8A,9D,10A,11B,12 A, 13B, 14 B, 15D, 16 B, 17 A
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