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Math 251,/221 WEEK in REVIEW 9. Fall 2024
. Evaluate the line integral / x d5, where C is the arc of the pm'e!ho]nty = .rzif'mm (1,1) to (2,4).
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2. Evaluate [ ?U.z:tfb' if C is given 11&-@ 0<t<l.
h (R)-24t V(D=1 2'(8) =4t
=58 yO=4, 2@t = )=24, y'(6)=1,

As= [Dx@I*+ Ey(HJ’r[}(e%J At
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ols= (2£7+) ¥
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3. Find the work done by the force field F(x,y,2) =< z,z,% > in moving a particle from the point (3,0,0)
to the point (0,7/2,3)

(a) along the straight line
(b) along the helix x = 3cost, y =1, z = 3sint
(o.) V=<"5,j’, 7 Famwwﬁroc eﬁu.ab/ow 1{ the /{W-L
(5,0,0) (0,/T,3) o — (3,000) ot <)
WYy -7 - 3-3+ t=
-1 —™ (O

y—,“;b t=| ( ) 3
2= 3t

T(8)= < 5-3b, 3t 3%
r'(H=<-3 Zi>7

y- [Fode . [ F(r)- Tk
c
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F F C'\“C‘H§= <g: 3-3t I{;)
F=<2%y> = F ) ) %
B (f) T'lD) = £34)3-3%) L5« < -3,
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4. Let F(z,y) =< 3 + 2292, 222y >.

(a) Show that F is conservative vector field.

(b) Find its potential function.

(¢) Compute / F - dr where ' is any path from (-1.0) to (2,2).

(w> F= ;p, Q7 & tonger vatuwe ‘f andl onl(y l/é_ G- P Y
E(X\Y)z < 3+ 2/)(7 l) c?/x-'l\/ > 2

P(x,y): 5‘('02,)(.7‘2) Q(xl\/)2 -ZX y
28 4x7 S F & congervative .

e
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DX 2 2
;YW that mﬁa‘;w= P oor  <SWyfyrEc< 3rdxyh 27
b\ wlw 2
B oy e > ub)z BT 1 g0)

(upeloeydy = iy leyded)
wlay)= Ky +x .
2. 2 n_ [ 10-1-‘ 5(., _ [(9+bf3=
(0) [FaF - §vu-AF’T= u,(:l,),)'ll{-l,o> _22a%32-(-) )
- ©adamental Theorem

for Line Im&efrw

Fof 0
!
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5. Let I:[ty:I =< 2z + 3* + 32%y, 2oxy + = + 3% >.

(a) Show that F' is conservative vector field.

(b) Evaluate [ F - di where C is the arc of the curve y = zsinx from (0,0) to (m,0).
4O

?(xly) dx+y i 3"7’ = 25 oy - "W+5x )ma,fwh
Q()c;) ,’Lx)/+x+3>/ —3;(?&. 2)/+3x

Floy)w  conkervabie

wlx ~ : 3
FUVW( e Fom%l)al @Mobﬂn <uz) fi <&i¥iﬁ—7 Q,XZ"' X +522>

o

Swly.“%x +y 24 3¥ y) = w(:t )_g‘ ;.,(x)
fugloy e 20 = ]

L“'(’“)’)‘ Xy 203 Y +x -r)!
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Green’s Theorem. Let C be a positively oriented, piecewise-smooth, simple closed curve in the plane and
let D be the region bounded by C. If P and @ have continuous partial derivatives on an open region that

contains D, then
aQ opr
'dr dy = — — — ) d:
fi-P s //(0! t"y) !
D

Play) Q4Y)
—T ~
6. Compute the integral I = f (r.mi(r:‘l)+ zy) dx + (y2e? + 2%) dy , where C is the triangular curve consisting
*

of the line segments from (0, 0) to (1,0), from (1,0) to (1,3), and from (1, 3) to (0,0).
\ffﬁ* (13) Fokihlvc orcenteut on 4 tounter Cock wite. ] 0{4
‘1 l 2.Y 2 _Q_ 0046“' X )

(%) (005()6" )*xy) Ax ¢ (y‘e’“‘%f B “ [ %T(Y ¢ ’rX) Y ( )f !
(8

D
| X _ d‘ﬂ‘ = 's)c)c 0( 0(){.
0 £Y£3x = S;§ (x ) 44 - _gé " §§ - 4

o <X 4| |

- |

Y | ok - flax%w x? IJ: |
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7. Compute the integral along the given positively oriented curve C:
?S{yz — arctan x) dr + (3x + siny) dy,
Jo

where C is the boundary of the region enclosed by the parabola y = r? and the line y = 4.

& (yh- arctan) de (e i) = [[ (@ By Jdh
C \_/E/——’ p 5
- g:é’ [%g [5x+4;r'ny) —1% (yl—mtamx) } At
, ff (3-2y) o -XS (3-2y) dyds = g (37—)"%; Ax

2 -
D X

- ﬂz(ww C oyt ) e = jc( 4o 3xtext) Ax
- -2

Py

26“_ é;; 4 %>_§: = «4(2—(—-@ - (d’— [’W) + f{az—ﬁu})
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Wednesday, November 13, 2024 6:58 PM

8. Compute the integral
f (12 — 2%y — y* + tanz) dx + (zy® + 2° — e¥) dy
c

where C is positively oriented boundary of the region enclosed by the circle #2 + 3% = 4. Sketch the curve
C' indicating the positive direction.

Screen clipping taken: 11/13/2024 6:59 PM
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9. Given the vector field F = zi + 2yzj + (x + y*)k.
(a) Find the divergence of the field.
(b) Find the curl of the field.
(c) Is the given field conservative? If it is, find a potential function. corele
(d) Compute / zdx 4 2yzdy + (x + y*) d= where C is the positively oriented curve y? + 22 = 4,2 = 5.
Jo
(e) Compute [ zdz+ 2yzdy+ (x+y?)dz where C consists of the three line segments: from (0,0,0) to

Je
(4,0,0), from (4,0,0) to (2.3,1), and from (2,3,1) to (1,1,1).

) duF- oS 3 O B )
(b) |: <P Q, R>b

Q/Dx fglﬁy a/?’ ;

z =
carl P r%x /%Y /%3 :L/Jfg X+7J.

Cr | F-

2 ;Ly% X*y
iag)| (e 2Dz (2 -2
(22 - ) (% -”f£%> (2 -2

,’"(0’67 27) J [ - —rf( ) iy tonervabive.
‘ t QU= B or <4 Uy U2? = <2—,1y%) x+y >
°) Fond w(x y;_,) Juch tha
Sag‘é zde = ARRLEE% 4y.2)
}Ay —= u(Y7P (x.%)
uﬁ %4«7 Mz = u= " h/(xty)

FMMWW leorem
i I
(4) §’¢ F-d&v= O m

AP = w(i,1,1) - u(oo[o>
A = FdP = Sw
(e) S 2—0(/)(1'1\/254\/4'()6 y) c

_0-0 =%
-4 (4.0,) (40,0~ [,zaa) [%%B»i lll i} ) 41
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10. Given the line integral I = j{» A%y de ~ (2 + x) dy where C' consists of the line segment from (0,0) to

"
(2, —2), the line segment from (2, —2) to (2, 4), and the part of the parabola y = =2 from (2, 4) to (0,0). Use
Green’s theorem to evaluate the given integral and sketch the curve (' indicating the positive direction.

" b 4y Ar{;zfx‘)’“/ B 5 By (09) Jdh
c

D W

> "yg (“( —“6”“{" = 'KS(HAXZ) A\tm
(l.'l) b) 0 _x

A
2 ) Px) dy =
ey - Sl(/wxz))’ N S (Mx)(xl )
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11. Find a parametric representation of the following surfaces:

(a) the portion of the plane z + 2y + 3z = 0 inside the cylinder 2% + y* = 9;

(b) z4+zz2 —y=0;

(¢) the portion of the cylinder x? + z? = 25 that extends between the planes y =

(T D) vt domes
/

(a,) X+ l\/+32=0

2= - —‘3—) (x*.ly)
Parametrizatuon )\7—,);
2=- JS (X""27>
() 2+2x=y=0 (1) -y=©
\1 = 2—+}¥Z 2= /%;z
X=¥ -
y= 2 " ;;)f/
2-2
2_ = -l aMd ’3
(©) Ct2?= A5 between \/ bat‘d—y L omd
= 5eopt

Ry
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3 '\’(‘MV), Tt PuxTv < hormdd  vecbor
S 2= %{X\Y)/ —77—. t< 2y éy’— >

12. Find an equation of the plane tangent to the surface z = u,y = 2v, z = u® 4+ v? at the point (1,4, 5).
P(u E <uydvy w Lvi> (@ (L4 ,S)

Fed  wamd v duck  thab <u ) wvis = <452
U=\

Av=4=> V=2
C’)II\S)= T—q(lul)

TPu=<l, 0, 3u?

Py=<0,2,2v7

- ’ o
v 7k 2|0 -7 ‘u‘))rﬁ’/ o .z//
?w"?v"‘ | o duw =v 3 v o 4V
2 AV
’ vy
_ T -Avy

fluw)= <-4 -V 22

F“ ouow(wr b < dy—4 2> Hhrough (14S)

Tomgent F&zm t‘i,) 4(\/ ) +22-5)> oJ
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13. Find the area of the surface with parametric 0t|1lz|1i(J-Iu-sL.'r' =u’, y = uv, z = £

9.#"“ IR Ak D & the  pasameter Hdomacn.

2
2 L yva>
— - LW MV) =S —>
ﬂ:t waﬁ‘/ ) r-(ul\/) ’ - qu © - v
= v o |=¢V
Fo=< dUy V) 0> FuXxrv = du v w
0 w
—szé 0, w, vz w "
X 2¢2u?) vEaw®
a Aydy4ut = (ViU =
lY\l= V‘I.leuv (
o du
F 2
6*—ff(v‘+mL)M‘ g g (v+.§2w>0{\/
0 o
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14. Find the area of the part of the paraboloid z = x2 + y? that lies inside the cylinder|z? + y® = 4.

ap- | IRldh
D
/‘—,-'t<%>u%\l)-l> 2 2‘1‘
=2 A% l}’l >, D Xty =
—| = 2,0y |
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x> ' = r4m® =
4= gg ey Ak y ‘\;45:"2 _ S g ‘Tr’*l‘ rded® | fu= Orde Son
" 2 o= = ° 0 =2 w=A4(4 M-
¥y 44 L O 22T - 4(0)H=
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ar 1F she ['F
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oo =?§§ﬁ?”‘“”(9’6’isal
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