
Pratie Exam Math-2080-es31 2016 Marh 9

There will be a omprehensive �nal exam taken in lass on Marh 16 Wednesday. The exam will be multi-

ple hoie, with no partial redit (exept possibly on extra redit 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 ertainly should not talk to other people! Calulators

are allowed, although you shouldn t really need them, but not ommuniation devies (like ell phones).

1 Given

r = 〈t2, 3t, 5〉 = t2i+ 3tj+ 5k,

�nd the veloity v = dr/dt and the aeleration 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 funtion of t.

a r =

≠

−3t7

7
− 1, 7 ln t− 5, t4 + 7

∑

=

Å

−3t7

7
− 1

ã

i+ (7 ln t− 5)j+ (t4 + 7)k

b r =

≠

−3t7

7
− 4

7
, 7 ln t− 5, t4 + 6

∑

=

Å

−3t7

7
− 4

7

ã

i+ (7 ln t− 5)j+ (t4 + 6)k

 r =

≠

−18t5 + 17,− 7

t2
+ 2, 12t2 − 5

∑

= (−18t5 + 17)i+

Å

− 7

t2
+ 2

ã

j+ (12t2 − 5)k

d r =

≠

−18t5 − 1,− 7

t2
− 5, 12t2 + 7

∑

= (−18t5 − 1)i+

Å

− 7

t2
− 5

ã

j+ (12t2 + 7)k

3 Find

lim
(x,y)→(1,1)

x2y − xy2

x2 − y2
.

a unde�ned (nonexistent or in�nite)

b −1

 0

d 1/2

4 Find the (�rst) partial derivatives of

u = y2 cos (3x)

with respet 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)
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5 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

6 Given

g(x, y) = x2 + 2y2 − 1,

�nd the maximum value of g.

a 0

b none (or ∞)

 1

d −1

7 If C is the oriented urve given by

x = cos t, y = sin t, 0 ≤ t ≤ 2π

(oriented with inreasing t), write w
C
(x dx+ 2y dx− x dy)

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

8 Write the �ux of

F(x, y) = 〈x+ 2y,−x〉 = (x+ 2y)i− xj

aross the irle

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

in the diretion 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
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9 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

10 Write w 1

0

w y

0
e−x2

dx dy

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 dx dy dz.

a

w 1

0

w 1

0

w 1−z

0
dx dy dz

b

w 1

0

w 1−z

0

w 1−y−z

0
dx dy dz



w 1

0

w 1

0

w 1−y−z

0
dx dy dz

d

w 1

0

w 1−z

0

w 1−z

0
dx dy dz

12 Write the integral of 3r2 cos θ, on the region above the horizontal axis with a distane 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 ylindrial 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 spherial oordinates.

a

w π

0

w π

0

w 1

0
ρ2 sinφ dρdφ dθ

b

w 2π

0

w π/3

0

w 1

0
ρ2 sinφ dρdφ dθ



w 2π

0

w π

0

w 1

0
ρ sinφ dρdφ dθ

d

w π

0

w π/3

0

w 1

0
ρ sinφ dρdφ dθ

15 Write an iterated integral for the surfae area of the one

z2 = x2 + y2,

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

a

w 2π

0

w 4

0

√

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 Find the url and divergene 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
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17 If C is the ounterlokwise-oriented urve given by

x = cos t, y = sin t, 0 ≤ t ≤ 2π,

use Green s Theorem to write w
C
(x dx+ 2y dx− x dy)

as a double integral (with respet 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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Answers

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