NAME: (print!) Vf“’l'(/\:[/, (o]l

Section: ________ E-Mail address:

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

1. (out of 12)
2. (out of 12)
3. (out of 12)
4. (out of 12)
5. (out of 12)
6. (out of 12)
7. (out of 12)
8. (out of 12)
9. (out of 12)
10. (out of 12)
11. (out of 12)
12. (out of 12)
13. (out of 12)
14. (out of 12)
15. (out of 12)
16. (out of 12)
17. (out of &)
tot. (out of 200)



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/(2) if f(x) = 23. If you give the answer 322 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
//F~dS:
S
dg dg
//D( ped a—y+R> dA



1. (12 points) Compute the line-integral

/ Tyds +3xdy
C

where C' is the circle 22 + 32 = 100 traveled in the clockwise direction.

Ans.: O

Xty yr=100
X= IO (05 t , \, :1
Jx= -10smtde dvy = (0cost b
(({’) =10 tost, (0sing S

0O st

(' (#) = (- 10omt, (0ot >
l(qLﬂ\ = {1005t oomsit = 10

]0&1(‘[705,,\{, + 30cost)dt = O
0



2. (12 points) Find an equation of the tangent plane to the surface
z = 2% +3zy + v

at the point (1,1,5).

Ans.: Z; SX»\-S-\/ __,S

S(X,\I,'Z): Xz'\'s;('\f,i.\fl_z
3,(: 2)(*\'3‘“ (31= ZXTZ\/I 32: -1

n_l

3x(|,\,5).— 5, 9,(1)5)= 5, 9= "=
4, (X-x,) o (Y1) * J2(z72) =0
S(x-1) ¥+ S(y-1) - (z-5)=©
Sx-S TSy -S-215=0
Sx+SYy -2 ~S-S¥S=0
Sytsy-2-5=0
- = SXx+S¥ -5



3. (12 points) Find the absolute maximum value and the absolute minimum value of the
function f(x,y) = 22y in the region

{(z,9)[0<z<1,0<y<l-=z}

Absolute minimum value: @

Absolute maximum value: O

L0y) = X3y
IR
xy=0, x*=0
(rinad, Tt C (0:\)
NUDERY
PRiSELa

x=0,{0,Y)
§(oN)= O & e ¥ ia o]

abs min:0
abs max : 0

N=0, (X,O)
}(x,o}: O & for X M (0,1

obs min: 0
abS WM X! O

==X, (X, 1=%)
%(x,\-x) - xP(1-A) & e x in [0,
q(x) = Xt (1-x) = x2-x>  J00) = °
()= 2x- 3K° 37

= Ix-3%x>=0
g (o) = g



4. (12 points) Com f 0 word f 2)|z=0,y=0,2=
pute T (0, 0, 0 n th i
TYZz ) ( €r ras 0z20y0z (I,y, >|:L‘ 0,y=0,z O) if

flz,y,2) =sin(2® +y + 2)

" 'S’xx\{z (O 0 /D) =L

gu)\{fzj = S?/\CX?'-\—\I* 2>
o= 2xws (RANTE)

foy Lo (xtt 2+ ) - UxPsm(x=2+Y)
Laxy =2 (em (xtrzey) r Ix*Los (-4 1+2))
’gm\[z = - 2<ZXZS\nCZ’\'\HXL) v Los(z Y1)

’J_x“z('o)o'o) :'_Z (09.5 CO)
T (0,00 = -2



5. (12 points) Find g—; at the point (1,1,1) if (z,y, z) are related by:

$y+xz+yz+x2y222: 4

Jo
.2 7:[‘ "_[ @ CI/\/D

Ans

F(X/\’IZX = a2y + z2 + yz + x2y?2?

F=xtzv 2z

F.,/ = X+Y 1 7 xtyt=z

22__ 1:7
Iy =

F“{ @ ((/‘/|)
EO)1)= 1tlt2 =4
E,(‘/\J\)—‘— |+ | t2 =

lz . 1
I Y

)z .
7’\{_/



6. (12 points) Find an equation for the plane that contains both the line
r=14t,y=2+t,2=34+t (—0o<t<o0) |,

and the line
r=—t,y=1+4+t,2=2+t (—oco<t<oo) .

Ans.:, Z :\( /[

Y\I: {1, \1|>/ N,=<&~-\, 1,17

ﬂlx ﬂ'), = <O/-l/ 2’>
N :(O/’L,27

N ((x~Xe) T N, (7-Ye) + N3 (2 -2a)

@ -0 . P:C\/lf3>/ Q= (0, \’Z>

2(4-2) t 2(273) =0
S2NFY v 22 6 T C

’L\i -—ZC'—’ZZ
~N-1 = Z



7. (12 points) A certain particle has acceleration given by
a(t) = (—4sin2t, —4 cos2t, 9¢3)

If its velocity at t = 0 is (2,0, 3) and its position at ¢ = 0 is (0, 1,1), finds its position at
the time ¢ = 7.

32w
I T 20
Ans.: )((:‘Iq\:—<\'\‘z,‘)€\11‘\11'l>

V(¢) = fa(t) dt
= '& l-Ysinlt, ~‘10o.st,°le3t > db
_ £ 1w (28), - Jem(2t), %€ > ¥ 4L03P
. ¢ lws(28)¥ 2, - 26 (2F), 3543 Y

X (+) = 5 v(t)d s

[¢ wmst2ed2, _25m(zE), 343 4k

n

3t 1
¢ sm(at) + 2%, tos(2t), € t3t > t L0\ 2

2t
£ 6in(2K)*2E, tos(28) 11, €7 ¥3Et 17>

g, 31T
os(B) ¢l e Tt T

\)

5 = con(Z)s L,
|



8. (12 points) Compute the (scalar-function) line-integral

/(x+y+22)ds
c

where the curve C is given by the parametric equation:

r(t) = (4,26,2t) , 0<t<1 .

flyz) = Xeyr2z
flrie)) = tt26 x4t =7

(k)= <1, 10>
1 = rie = e

&‘ 74 £ b [7"; 21‘ -

7

10



9. (12 points)

If

lim z,Y,z) =1 lim T,Y,z2) = 2
(x,y,z)—)(l,l,l)f( 4 ) (m,y,z)—)(l,l,l)g( 4 )

compute

(:B,y,zgi%n,l(l,l,l) Sin(gf(x7 Y, 2)) COS(%Q(IE, Y, Z)

Ans.: O

lim g (Bws(2) = O
(X/\I,ZB'> (.|/l:‘)

11



10. (12 points) Compute

//SF-dS ,

F = (2® +sin(y + 2), y* +22°, 2% + ™)

where

and where S is the boundary (consisting of all six faces) of the cube
{(z,9,2)|0 < z,y,2 < 1}

with the normal pointing outward.

Ans.: \_79

F = (z” +sin(y + 2), y* + 22°, 22 + &™)
Q L
Py

X, @q=2\1122=22

“SF'AS = ESJE‘JN Fdv

J\Slgl(ZH'L\nzz}ngygz -3

\!

12



11. (12 points) By finding a function f such that F = 7 f, evaluate [, F -dr along the
given curve C.

< 262m+3y+4z , 3€2x+3y+4z ’ 462m+3y+4z >

Y

F(z,y,2) =

C:x=t , y=2t , z=t> , 0<t<l1

\L
Ans: e - ,

F(l’, Y, Z) — <262x+3y+4z ’ 3€2x+3y+4z , 4€2x+3y+4z >

p Q ¢
' ) 2
) 3 4
7; )\’ /2 = (O/0,0>

£ (A7) Fs O‘DnS‘e/("""}'VQ

Pz RO2)

F(l‘, v, Z) — <262x+3y+4z , 3e2x+3y+4z ’ 462x+3y+4z >

T 54 5
f- J&x dy = L gN2)
‘g—\l - etx+3*l*‘“- + 9+ , ﬂ\l =0

2xt3yt vz -
,§z=‘1€ + 9., 3.=0

& X+ 3Yt4z
C:x=t , y=2t , z=t
((+) = <¢, 2¢,t">
Y(03= (O;O;O) J r(-\): (\/'L,l)

2

£(r) - $(r6))
'P("l") - 57'(01010) = e"'_l

13



12. (12 points) Evaluate the line integral

/ Sydx +bxdy + 6zdz
c

where C:x =12, y=t,2=1t2,0<t<1.

Ans.: g

A _ _ 2
X=t, y=t, z=¢
dx-2tdt, dy=dt, 2 =2¢dt

/5ydw+5xdy+6zdz

C

Jls(%)(ZL—Jé) SGICLRI VIO
f'[otzdt o sttdt s fllztséf

027 4 [5¢]" [3¢']
[?‘6] ! S (4 °

0,5 1. 2
3F3v3° 3

3

14



13. (12 points) Evaluate

1
av

where E is the hemisphere

{(x7y72)|332+y2+z2§100,2<0} .

ans: 00T

g(PQ (PH D L]L10, 0£8cln, Tcbeng

(0 22T A0 | La, 494?
j jz y —— Proadde
0 [} T

2

(gfov 41) (S d@) (g; lntPM) = (00T

15



14. (12 points) Evaluate the quadruple integral

[ 1], e

— Y — — Y — " Y — —

where

Ans.: l S

16



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

r = 3sin2u+v) , y=u+v+cos(ut+v) |,

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

Ans.: 3

Xu x\l

No = \- QMCV'\-U>

6505(’201'\/)
Ny = | =smv+v)

2 tas(2vtY)

\lu Nv
Yo =
Yv @

xX X
< <
\ 1]

J= Xo¥v = XV

17



16. (12 points) Find the local maximum and minimum points and saddle point(s) of the
function f(x,y) = 23+ y? — 62y

Local maximum points(s): floN€

Local minimum points(s): (6; s )

saddle point(s): (O’O)

LYY = X34y " - bxy

51 :sz_é\i 4_\{:2\/ '-(:X
X

£ = 6X Fyy =
XX

(rined Ponts @ (0) 0> / “'lg)
(0,0) > Saddle font
£ 0, Sy =4 day= 76

o)~ [-6]" = 36 D=7
(1) = locad min
£o=36, fym 4, 50

3¢(v) - [-4]"- 108 D=0

18



17. (8 points) Use the Divergence Theorem to calculate the surface integral
J JgF -dS, where

Fz,y,2)=(s+yy+z,v+2) ,

where S is the sphere (center (1,—2,4) and radius 10), in other words the region in 3D
space:
{(z,y,2)| (= 1) + (y+2)* + (= —4)* = 100}

F s = +z,x+
(2,9, 2) <$7yy o SU';Z>

d{uF= 1+ 141V =3
[J FdS = J6§ G FdV
\= %o (0)(3) = {000

19



