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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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13. (out of 12)
14. (out of 12)
15. (out of 12)
16. (out of 12)
17. (out of 8)
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< Pl a—gﬁR) dA



1. (12 points) Compute the line-integral

/ Tydr +3xdy
c

where C' is the circle 2 + 32 = 100 traveled in the clockwise direction.

Ans.: 9‘00 ’()\-

US My Lreene's theorem:

G det Ixdy = _
wa ﬁ@(@ 7)AA
)= { ocrct, o2

(0
g I dr d9 = 4o 1T



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

z = x® +3xy + y*




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

— — ) f— [

Absolute minimum value: O

Absolute maximum value:
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4 .
4. (12 points) Compute fy34.(0,0,0) (in other words 8:62%2/82]0(%y72)|x:0,y:0,z:0) if

f(z,y,2) =sin(z? +y + 2) .

Ans.: — Z

N mople:
S (A it [ i (qn( i+ t2) ><>/><), 9), 23/‘
Sub¢({x=0) y=0, 2=0}%  +/.)

CeHLr — )



5. (12 points) Find g—; at the point (1,1,1) if (z,y, 2) are related by:

ry + x2 + yz + 22yt =4 .

Ans.: — /(

X’F' XZ/ ——(\ Zﬂ/ya) + 2><2,372_2 + Z,XLyLZZL___O

> =X =2 = 2x%yz*
X+ \j+?/><°"ly2'2

2)(7/7)1):”1



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

and the line
r=—t,y=1+t,2=2+t (—oo<t<oo0) .

Ans.: Z— y ?—7

%7:—1 J(Q:O

they neecsect af  (0,1,2)

CLLDXA 11y (o,-2,2)
Plane eguaton:  =2(4=1)49(2-2) =0
22~29:2_
<-J=7
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7. (12 points) A certain particle has acceleration given by
a(t) = (—4sin2t, —4 cos2t, 9¢3') .

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

290
Ans.: { /]l D) efq,.)

\/ZH: < 250%(2{7); -/ S'(Y){Zf)/ 36%>
M= <§m(2Jc), CBS(TC)/ @gf>



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

/(m+y+22)d8
c

where the curve C' is given by the parametric equation:

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

A
2

1
([t 2t e 220 (o2

1
:{ o1 dt = 21
0 2
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9. (12 points)

If

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

compute

(m,y,z%i—>m(1,1,1)Sin(gf(x’y’z)) COS(%g(x’y,Z)

Ans.: O

(,;\/h 4”( % fx y/Z\) Co3 (%3(5@ %2>)
(«d,2)507)

a L 3[X’92
_ <M<%T L1 Hx/‘!/z)) Cos 'LF(w,z)a(w) /))

(%4,2)5(1, !/ 1)

=M (51) asg(XT2)

= mF)os(B)= T 0=p
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10. (12 points) Compute
s
S

F = (2 +sin(y + 2), y° + 22>, 2% + &™)

where

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

with the normal pointing outward.

Ans.: g

WS¢ divegonce ALheorem:

I Fas = ffg, w2

Jwv(F)= 2x+ 2y + 2 =

§D1(4§2 (2><+2g+22> W dydz = 3
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11. (12 points) By finding a function f such that F = 7/ f, evaluate [, F - dr along the
given curve C.

F(x,y,2) = (2200347 320tdytds yo2uidytdzy

C:z=t , y=2 , z=t> , 0<t<1 .

Ans: O

U@f\”?”ﬂ ok (£ 8 @My% (epl;z e
2x1+3Y £ Y=
L= ¢

N)@u/ uglnj TeoKe'S Heoreh:

{C Fi0 = {i cw (F) 45
(¢ cul (V) dS

= §§S (0,80)dS = U
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12. (12 points) Evaluate the line integral
/ Sydx + dbxdy + 6z2dz
c

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

Ans.: g

1
j (5% 26+ ST 2 Jt) &

o

[
= (15t 1207) dt = ¢
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13. (12 points) Evaluate

1
dv .,
///1;\/:1:2+y2+z2

where E' is the hemisphere

{(z,y,2)|2* +y* + 22 <100,z < 0} .

Ans: 0D ait
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14. (12 points) Evaluate the quadruple integral

////E 360xdV

— 3 >~ S , < < , < <

where

Ans.: 3

jz: j@ngjj 360X dx dy dz dw = 3
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15. (12 points) Find the Jacobian of the transformation from (u,v)-space to (z,y)-space.

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

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

Ans.: ?

K= L as(may)  Halo) =
Xv:?%S(ZUH/\/) Xv(0,0)=3

90\; ﬁ_gm[zm/) Lju,( D[Q\ S
kjv = 1—%’21\(&*") %\/(@/@B: f

T= [} ﬂ;— [1-31 =73
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16. (12 points) Find the local maximum and minimum points and saddle point(s) of the
function f(x,y) = 23+ y? — 6zy

Local maximum points(s): V\OV\@

Local minimum points(s): [é) 1%)
saddle point(s): é@) 0>

7

fx = Sxt =Ly ﬂ: 2y — [

Zby=0  2y-r=0
critieal oS (0.0) )

)= 12x - 3L

Dlo,0) = —3¢L D(@,M = 34
Saddle pount (6 18)=6(=36
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17. (8 points) Use the Divergence Theorem to calculate the surface integral
J J¢F -dS, where

F(z,y,2)=(z+yy+z,x+2)

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

space:
{(z,y,2)|(x —1)* + (y+2)* + (2 — 4)* =100} .

Jiv(F)= 3

T B R O A G e

3 = o\y AX
T-HT /- 2- [ocuo® Y- Sy gty

~ 11732.%07
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