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MATH 251 (04,06,07 ), Dr. Z. , Final Exam ,Tue., Dec. 19, 2017, SEC 118, 12:00-3:00pm

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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Daniel Gameiro
23



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

400 T

Using Greene's theorem :

f. 7ydxt3xdy = ffp 13 - 7)DA
D= { of r E lo ,

of O E 2T}

§
"

f ! 4 r dr do = 400 Tl



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×-159-5

f×=2×t3y fill , 1,51=5

fy=3xt2y fyll, 1,51=5

2-5=51×-11+514-1)

2=5×+59-5



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

f-× = 2x y f y =
XZ

2×9=0 X2=0

Not sure how to solve, but plotting
with maple it seems the minimum

is 0 along the X- axis and y - axis

and the Max is along the plane y=tx
a value slightly bigger than 0



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

- 2

in maple :

diff (diff ( diff ( diff (Sin ( X't Y 't2)
,
X) , x) , y ) , 2) ;

subs ( {x--o, y -- o, 2=03 , % )

returns -2



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

- I

Xt XZ 't ztyz ' t 2×2922-12×29222=0

zl
=

- X - Z - 2×2 yzz
-

Xt Y f- 2x -y- z

Z' ( 41,11=-1



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

z - y -4

Htt - ta 2-ftp.lttz3tt-2ttz

ti - I ta -- O

they intersect at 1011,2 )

( 1,417×4-1,1 , 1) = ( O, -2,27

Plane equation : -219 - 1) +212-21=0

22-24=2
z - 4=1



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

Ho , e¥)

Htt ( asset) , -25in Htt , 3 est )

Mt) = ( SinKt) , Coslett, est )

rt = ( 1,0 , e )



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

221

f! Itt Ztt 2. A)EE de

= f ! at It = Iz



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.:

11

O

Lim Sin ( F- fix . 44) cssfttyglx, y, as)
Kadhim)

= sinfFE.Y.i.n.ix.ms/bsfFatiIsxan9'
" "4)

= sin ftp.t/oosIIy - 2)
= 5M¥ ) cos (Eek F. 0=0



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

Using divergence theorem :

H F - DS = f) S⇐ dirt
H d V

dirt F) = 2X t 2 y t 22

f! fo
'

f ! (2×+24+22) dx dy da =3



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

0

Looking at F it is easy to realize

f = p
2×+39+42

Now using Stoke 's theorem
:

Sc Fdr = SS
,
curve) DS

{ Ss curl ( Ff ) DS

= SS
,
so , o , o > IS = O



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

f! (5T . It t 5T ' ol t b t? It ) dt

= f! ( 15t 't 12 t 3) d t = 8



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

100 Tl

using spherical coordinates :

Ii f!
"

f
.

"

t p
-

sing dpd odd

= fz f!
"

f! ps.no/dpd0d0/= 100 IT



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

3

fo
'

f!S? f! 360 x dxdydzdw =3



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

Xu=6oosC2utv) Xuloso) -_ 6

Xv=3css( zutv) Xvlo, 01=3

Yet- sinlutv) Yuto,oI=1

Yu -_ 1- sinned yvlo,o ) - I

F- (G } ]= 6.1-3.1=3



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)

fx= 3×2 - by fy=2y - bx

3×2-69=0 2y-6x=0

critical points : ( 0,0 ) , 16,18
)

D= 12×-36

DIO,oJ= -36 D. ( 6,181=36
Saddle point f××f6 ,

181--6.6=36
local rain



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

did f) =3

It 4A

g
-2+74*3

g4tFx¥zx¥3 dzdydx(
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I 11732.407


