. I

Practice Exam MATH-2080-LNO1 2026 Fall

The Final Exam consists of questions similar in style and content to those below. (There are answers at
the end of this practice exam.)

Given
r = (t2,3t,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 + 3§, a = (2,0,0) = 2i
. v=1(4,3,0) =4i+3j, a=(2,0,5) = 2i+ 5k
v=(4,6,5) =4i+ 6j+ 5k, a= (4,3,0) = 4i + 3j
Given dr 6 T .3 6 T 43
= <—3t 74t >: =30+ = + 4’k
fort >0 and r = (—1,—5,7) when t = 1, find r as a function of ¢.

3t7 4 3t7 . s A
r= (= S LTIt 5 1 T) = (=T — )i (Tl = 5)j+ (1 + Tk

3tT 4 3tT 4
<—7 — ?,71nt—5,t4+6> = (—7 - ?>i+ (7TInt — 5)j + (t* + 6)k

7 . 7 .
.r= <—18t5 17, =5 +2, 12% — 5> = (185 + 17)i+ (_ﬁ + 2>J + (122 - 5)k

7 . 7 .
r= <_18t5 ~1,—% -5, 12t2 + 7> = (=18t — 1)i+ <—t—2 - 5).1 + (1262 + )k
Given

(z,y,2) = (5cost, 3sint, 4sint),

find the length of this parametrized curve from ¢ = 0 to ¢ = 2.

. 127
.12

. 10

. 107

Find
x2y _ a?y2
m —_—.
(zy)—(1,1) 2?2 —y?

. undefined (inconsistent or infinite)

=1

.0
o 1/2
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Find the (first) partial derivatives of
u = y* cos (3)

with respect to z and y.

. % = —3sin (32), g—: =2y

. % = —3y*sin (3x), g—z = 2y cos (3x)

. % = —6ysin (3x), Z—Z = —6ysin (3z)

. % =y* — 3sin (3x), g—z = 2y + cos (3x)
Given

[y, 2) = 2y® +y2° + 222,

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

(10,13, 13) = 10i + 13j + 13k
. (2,4,6) = 2i + 4j + 6k

(6,13,7) = 6i+ 13j + Tk
Given

g(z,y) = 2% +2y° — 1,

find the minimum value of g.
.0

. none (unachieved or infinite)

.1
. —1

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

(oriented with increasing t), write
fc(xdx + 2ydz — xdy)

as an ordinary integral in ¢.

27 . . 9 9
. fo (—sintcost — 2sin”t — cos” t) dt

27 9
. fo —cos”t — 3sintcost)dt
27
’ fo

(

(cos® t + sint cost) dt

m 2 2

: fo (sintcost + 2s8in“t — cos” t) dt
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Write the flux of
F(z,y) = (z + 2y, —z) = (z + 2y)i — zj

across the circle
{z,y]2*+y* =1},

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

10

11

12

8

Sl

o

2

fo (cos? O + sin @ cos ) df
2

fo (sin2 6 + sinf cosf + 1) do
2

fo (—sin?@ — sinf cosd — 1) db
27

fo (= cos? @ — sinf cos §) df

Write

as an iterated integral ending in dy dz.

[Ji
Ll fole*””2 dy dz
L Je s
foyfole*zz dy dz

fol foye*””z dx dy

Write the volume of the pyramid bounded by =0,y =0, z=0, and x +y + z = 1 as an iterated integral

ending in dzdydz.

fol fol fol_zdx dy d»
folfol_zfol_y_zdx dydz
fol fol folfyfzdx dydz
fol folfzfolfzdx dy dz

Write the integral of 3r2 cos 6, on the region above the horizontal axis with a distance between 2 and 5
from the origin, as an iterated integral in polar coordinates.

foﬂ f253r3 cos 0 drdf
f;” fjsr cos 0 dr df

f;ﬂ fj 313 cos 6 dr df

d. foﬂ LSBT cos@drdé
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13

14

15

16

Write

jjfo\/mjgizz*yz (z* +y* + 2°) dzdydz

0
as an iterated integral in cylindrical coordinates.

foﬂ/2f02f09—4r2 (7"2 4 zz) ds dr do
/2 2 (9—1r?

fo fo fo (r* +rz?)dzdrdf

foﬂ/2f02f09—4r2 (r* + r2?) dz dr df

foﬂ/2f02f09_rz (r? 4 2%)dzdr d6

Write an integral for the volume of the region above z2? + % = 322 and below 22 4+ y? + 22 = 1 as an iter-

ated integral in spherical coordinates.

foﬂ foﬂ fol p*sinpdpdp df

fozﬂfoﬂ/gfolf sinpdpdep dd

fo% foﬂ folp sinpdpdedd
foﬂfoﬂsfolp sinpdpdep dd

Write an iterated integral for the surface area of the cone
22 = 2% 4y,
for 0 < z < 4, parametrized by the cylindrical coordinates r and 6.

f;ﬂ j; V212 +1drdf
f;” f; V2r + 1drdf
f;ﬂ f; V2rdr df
f;ﬂ f; V2rdrdf

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

use Green's Theorem to write
fc(xdx + 2ydz — x dy)

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

fl o
HR(—g)xy aA
HR?)xy dA
fls
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17

Sa

18

19

20

21

Find the curl and divergence of

F(z,y) = (2zy, —3vy) = 2zyi — 3zyj.

V x F(z,y) =2z -3y, V-F(z,y) = -3z — 2y

V x F(z,y) = -2z -3y, V-F(z,y) = -3z + 2y

VxF(z,y) = -3z+2y, V-F(z,y) =22 -3y

VxF(z,y) = -3z -2y, V-F(z,y) = -2z -3y

Fill in the blank: A function that takes a number as input and gives a point (or a position vector) as out-

put is a(n) (geometrically).

A function that takes a point (with n coordinates) as input and gives a vector (with n components) as
outputisa(p) (in n dimensions).
If u = f(x,y) (where f is a differentiable function of 2 variables), then du = Dy f(z,y) dz + Do f(z,y) dy =
(%) dx + ( ") dy is the of u.

A vector field F is if and only if there is a differentiable scalar field f such

that F is the gradient of f.
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18
19
20
21

Answers

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

vector field

differential

conservative
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