
Pra
ti
e Exam Math-2080-ln01 2026 Fall

The Final Exam 
onsists of questions similar in style and 
ontent to those below. (There are answers at

the end of this pra
ti
e exam.)

1 Given

r = 〈t2, 3t, 5〉 = t2i+ 3tj+ 5k,

�nd the velo
ity v = dr/dt and the a

eleration a = dv/dt when t = 2.

a. v = 〈4, 6, 5〉 = 4i+ 6j+ 5k, a = 〈2, 0, 5〉 = 2i+ 5k

b. v = 〈4, 3, 0〉 = 4i+ 3j, a = 〈2, 0, 0〉 = 2i


. v = 〈4, 3, 0〉 = 4i+ 3j, a = 〈2, 0, 5〉 = 2i+ 5k

d. v = 〈4, 6, 5〉 = 4i+ 6j+ 5k, a = 〈4, 3, 0〉 = 4i+ 3j

2 Given

dr

dt
=

­

−3t6,
7

t
, 4t3

·

= −3t6i+
7j

t
+ 4t3k

for t > 0 and r = 〈−1,−5, 7〉 when t = 1, �nd r as a fun
tion of t.

a. r =

­

−3t7

7
− 1, 7 ln t− 5, t4 + 7

·

=

�

−3t7

7
− 1

�

i+ (7 ln t− 5)j+ (t4 + 7)k

b. r =

­

−3t7

7
− 4

7
, 7 ln t− 5, t4 + 6

·

=

�

−3t7

7
− 4

7

�

i+ (7 ln t− 5)j+ (t4 + 6)k


. r =

­

−18t5 + 17,− 7

t2
+ 2, 12t2 − 5

·

= (−18t5 + 17)i+

�

− 7

t2
+ 2

�

j+ (12t2 − 5)k

d. r =

­

−18t5 − 1,− 7

t2
− 5, 12t2 + 7

·

= (−18t5 − 1)i+

�

− 7

t2
− 5

�

j+ (12t2 + 7)k

3 Given

(x, y, z) = (5 cos t, 3 sin t, 4 sin t),

�nd the length of this parametrized 
urve from t = 0 to t = 2π.

a. 12π

b. 12


. 10

d. 10π

4 Find

lim
(x,y)→(1,1)

x2y − xy2

x2 − y2
.

a. unde�ned (in
onsistent or in�nite)

b. −1


. 0

d. 1/2
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5 Find the (�rst) partial derivatives of

u = y2 cos (3x)

with respe
t to x and y.

a.

∂u

∂x
= −3 sin (3x),

∂u

∂y
= 2y

b.

∂u

∂x
= −3y2 sin (3x),

∂u

∂y
= 2y cos (3x)


.

∂u

∂x
= −6y sin (3x),

∂u

∂y
= −6y sin (3x)

d.

∂u

∂x
= y2 − 3 sin (3x),

∂u

∂y
= 2y + cos (3x)

6 Given

f(x, y, z) = xy2 + yz2 + x2z,

�nd the gradient ∇f(1, 2, 3).

a. 〈10, 22, 15〉 = 10i+ 22j+ 15k

b. 〈10, 13, 13〉 = 10i+ 13j+ 13k


. 〈2, 4, 6〉 = 2i+ 4j+ 6k

d. 〈6, 13, 7〉 = 6i+ 13j+ 7k

7 Given

g(x, y) = x2 + 2y2 − 1,

�nd the minimum value of g.

a. 0

b. none (una
hieved or in�nite)


. 1

d. −1

8 If C is the oriented 
urve given by

x = cos t, y = sin t, 0 ≤ t ≤ 2π

(oriented with in
reasing t), write w
C
(xdx + 2y dx− xdy)

as an ordinary integral in t.

a.

w 2π

0
(− sin t cos t− 2 sin2 t− cos2 t) dt

b.

w 2π

0
(− cos2 t− 3 sin t cos t) dt


.

w 2π

0
(cos2 t+ sin t cos t) dt

d.

w 2π

0
(sin t cos t+ 2 sin2 t− cos2 t) dt
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9 Write the �ux of

F(x, y) = 〈x+ 2y,−x〉 = (x+ 2y)i− xj

a
ross the 
ir
le

{x, y | x2 + y2 = 1},

in the dire
tion away from the origin, as an ordinary integral in the polar 
oordinate θ.

a.

w 2π

0
(cos2 θ + sin θ cos θ) dθ

b.

w 2π

0
(sin2 θ + sin θ cos θ + 1) dθ


.

w 2π

0
(− sin2 θ − sin θ cos θ − 1) dθ

d.

w 2π

0
(− cos2 θ − sin θ cos θ) dθ

10 Write w 1

0

w y

0
e−x2

dxdy

as an iterated integral ending in dy dx.

a.

w 1

0

w 1

x
e−x2

dy dx

b.

w 1

y

w 1

0
e−x2

dy dx


.

w 1

0

w x

0
e−x2

dy dx

d.

w y

0

w 1

0
e−x2

dy dx

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

ending in dxdy dz.

a.

w 1

0

w 1

0

w 1−z

0
dxdy dz

b.

w 1

0

w 1−z

0

w 1−y−z

0
dxdy dz


.

w 1

0

w 1

0

w 1−y−z

0
dxdy dz

d.

w 1

0

w 1−z

0

w 1−z

0
dxdy dz

12 Write the integral of 3r2 cos θ, on the region above the horizontal axis with a distan
e between 2 and 5
from the origin, as an iterated integral in polar 
oordinates.

a.

w π

0

w 5

2
3r3 cos θ dr dθ

b.

w 2π

0

w 5

2
3r cos θ dr dθ


.

w 2π

0

w 5

2
3r3 cos θ dr dθ

d.

w π

0

w 5

2
3r cos θ dr dθ
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13 Write w 2

0

w √
4−x2

0

w 9−x2−y2

0
(x2 + y2 + z2) dz dy dx

as an iterated integral in 
ylindri
al 
oordinates.

a.

w π/2

0

w 2

0

w 9−4r2

0
(r2 + z2) dz dr dθ

b.

w π/2

0

w 2

0

w 9−r2

0
(r3 + rz2) dz dr dθ


.

w π/2

0

w 2

0

w 9−4r2

0
(r3 + rz2) dz dr dθ

d.

w π/2

0

w 2

0

w 9−r2

0
(r2 + z2) dz dr dθ

14 Write an integral for the volume of the region above x2 + y2 = 3z2 and below x2 + y2 + z2 = 1 as an iter-

ated integral in spheri
al 
oordinates.

a.

w π

0

w π

0

w 1

0
ρ2 sinϕdρ dϕdθ

b.

w 2π

0

w π/3

0

w 1

0
ρ2 sinϕdρ dϕdθ


.

w 2π

0

w π

0

w 1

0
ρ sinϕdρ dϕdθ

d.

w π

0

w π/3

0

w 1

0
ρ sinϕdρ dϕdθ

15 Write an iterated integral for the surfa
e area of the 
one

z2 = x2 + y2,

for 0 ≤ z ≤ 4, parametrized by the 
ylindri
al 
oordinates r and θ.

a.

w 2π

0

w 4

0

p

2r2 + 1dr dθ

b.

w 2π

0

w 4

0

√
2r + 1dr dθ


.

w 2π

0

w 4

0

√
2r dr dθ

d.

w 2π

0

w 4

0

√
2 r dr dθ

16 If C is the 
ounter
lo
kwise-oriented 
urve given by

x = cos t, y = sin t, 0 ≤ t ≤ 2π,

use Green s Theorem to write w
C
(xdx + 2y dx− xdy)

as a double integral (with respe
t to area) over the region R where x2 + y2 ≤ 1.

a.

x
R
(−3) dA

b.

x
R
(−3)xy dA


.

x
R
3xy dA

d.

x
R
3 dA
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17 Find the 
url and divergen
e of

F(x, y) = 〈2xy,−3xy〉 = 2xyi− 3xyj.

a. ∇× F(x, y) = 2x− 3y, ∇ · F(x, y) = −3x− 2y

b. ∇× F(x, y) = −2x− 3y, ∇ ·F(x, y) = −3x+ 2y


. ∇× F(x, y) = −3x+ 2y, ∇ ·F(x, y) = 2x− 3y

d. ∇× F(x, y) = −3x− 2y, ∇ ·F(x, y) = −2x− 3y

18 Fill in the blank: A fun
tion that takes a number as input and gives a point (or a position ve
tor) as out-

put is a(n) ________________ (geometri
ally).

19 A fun
tion that takes a point (with n 
oordinates) as input and gives a ve
tor (with n 
omponents) as

output is a(n) ________________ (in n dimensions).

20 If u = f(x, y) (where f is a di�erentiable fun
tion of 2 variables), then du = D1f(x, y) dx+D2f(x, y) dy =
�

∂u

∂x

�

y
dx+

�

∂u

∂y

�

x
dy is the ________________ of u.

21 A ve
tor �eld F is ________________ if and only if there is a di�erentiable s
alar �eld f su
h

that F is the gradient of f .
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Answers

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

18 parametrized 
urve

19 ve
tor �eld

20 di�erential

21 
onservative
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