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WRITE YOUR FINAL ANSWER TO EACH PROBLEM IN THE INDI-
CATED PLACE (right under the question)
Do not write below this line
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Important note: Unlike Exams 1 and 2, you are not required to state the type of the

answer, and there is no credit for stating the type. But if the given answer is the wrong
type, you would get 0 points.

Example: Find f 0
(2) if f(x) = x3

. If you give the answer 3x2
instead of 12, you would get

zero points!

Formula that you may (or may not) need

If the surface S is given in explicit notation z = g(x, y), above the region of the xy-plane
, D, then Z Z

S
F · dS =

Z Z

D
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1. (12 points) Compute the line-integral

Z

C
7y dx+ 3x dy ,

where C is the circle x2
+ y2 = 100 traveled in the clockwise direction.

Ans.:

3

O

x tocost y taint
dx losintdt dy locostdt
r It 40cost losint
r It L losint Most
Ir Ith 10
to hosint 3HocostDdt



2. (12 points) Find an equation of the tangent plane to the surface

z = x2
+ 3xy + y2 ,

at the point (1, 1, 5).

Ans.:

4

2 5 1Sy 5
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g 2x 3g
gy 3K2g
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2 5 550



3. (12 points) Find the absolute maximum value and the absolute minimum value of the

function f(x, y) = x2 y in the region

{(x, y) | 0  x  1 , 0  y  1� x }.

Absolute minimum value:

Absolute maximum value:

5

O
O

f oil O
Need to brush up on this question type



4. (12 points) Compute fxxyz(0, 0, 0) (in other words
@4

@x2@y@z f(x, y, z)|x=0,y=0,z=0) if

f(x, y, z) = sin(x2
+ y + z ) .

Ans.:

6

Fxxyz 00,0 2

tfCxy2 sink'tyta
f 2xcosfiftyt2
Fxx 2cosfiftytD 4 2sinfifty2
fxxy 2sin 4ytz 4 2cos x4y t2
fxxyz 4 2sinfiftytD Loosx'tyta
fxxyz 0Q0



5. (12 points) Find
@z
@y at the point (1, 1, 1) if (x, y, z) are related by:

xy + xz + yz + x2y2z2 = 4 .

Ans.:

7
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6. (12 points) Find an equation for the plane that contains both the line

x = 1 + t , y = 2 + t , z = 3 + t (�1 < t < 1) ,

and the line

x = �t , y = 1 + t , z = 2 + t (�1 < t < 1) .

Ans.:

8

Zy l

n 4,1117 Nz L l l 17
n xn Lo 2,27 Maple
21g 2 2 2 3 0
2



7. (12 points) A certain particle has acceleration given by

a(t) = h�4 sin 2t , �4 cos 2t , 9e3t i .

If its velocity at t = 0 is h2, 0, 3i and its position at t = 0 is h0, 1, 1i, finds its position at

the time t = ⇡
4 .

Ans.:

9

X f LIzt l l e t t 341 17

UH fattydt I 4sinkA 4cos12T 9e't7dt
L 4sinkt 4cos12t 9e't7dt L2cos A 2sin12T 3e't7 L20,37
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8. (12 points) Compute the (scalar-function) line-integral

Z

C
(x + y + 2 z) ds

where the curve C is given by the parametric equation:

r(t) = h t, 2t, 2ti , 0  t  1 .

Ans.:

10

71
2
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9. (12 points)

If

lim
(x,y,z)!(1,1,1)

f(x, y, z) = 1 , lim
(x,y,z)!(1,1,1)

g(x, y, z) = 2

compute

lim
(x,y,z)!(1,1,1)

sin(
⇡

3
f(x, y, z)) cos(

⇡

4
g(x, y, z)

Ans.:
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10. (12 points) Compute Z Z

S
F · dS ,

where

F = hx2
+ sin(y + z) , y2 + xz3 , z2 + exy i

and where S is the boundary (consisting of all six faces) of the cube

{(x, y, z) | 0  x, y, z  1}

with the normal pointing outward.

Ans.:

12

3

diu F 2xtLyt22
I didf dadydx 3D



11. (12 points) By finding a function f such that F = 5f , evaluate
R
C F · dr along the

given curve C.

F(x, y, z) = h 2e2x+3y+4z , 3e2x+3y+4z , 4e2x+3y+4z i ,

C : x = t , y = 2t , z = t2 , 0  t  1 .

Ans:

13

e I

f2e2xtSyt42d e2xt3Yt42
g y z
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12. (12 points) Evaluate the line integral

Z

C
5y dx+ 5x dy + 6z dz ,

where C : x = t2 , y = t , z = t2 , 0  t  1.

Ans.:

14

8

Idot St't12ftdf 145121213 dt 8D



13. (12 points) Evaluate Z Z Z

E

1p
x2 + y2 + z2

dV ,

where E is the hemisphere

{(x, y, z) |x2
+ y2 + z2  100, z < 0} .

Ans.:

15
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14. (12 points) Evaluate the quadruple integral

Z Z Z Z

E
360x dV ,

where

E = {(x, y, z, w) | 0  w  1 , 0  z  w , 0  y  z , 0  x  y} .

Ans.:

16
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15. (12 points) Find the Jacobian of the transformation from (u, v)-space to (x, y)-space.

x = 3 sin(2u+ v) , y = u+ v + cos(u+ v) ,

at the point (u, v) = (0, 0).

Ans.:

17

3
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16. (12 points) Find the local maximum and minimum points and saddle point(s) of the

function f(x, y) = x3
+ y2 � 6xy

Local maximum points(s):

Local minimum points(s):

saddle point(s):

18

none
6,18

10,0
f xy x3ty2bxy
f 3 2by
fy 2ybx
f x fyy 4 fy b
Critical points Cop and 6,18
36 Dco for Cop so saddle point
108 D O for 16,18 so local minimum



17. (8 points) Use the Divergence Theorem to calculate the surface integralR R
S F · dS, where

F(x, y, z) = hx+ y y + z , x+ z i ,

where S is the sphere (center (1,�2, 4) and radius 10), in other words the region in 3D

space:

{(x, y, z) | (x� 1)
2
+ (y + 2)

2
+ (z � 4)

2
= 100} .

19
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