Calc ITL - Ch 16 - Required Practice

[16.1 and 16.2 day 1 | ]

#1. Sketch the vector field for };(x, y)=(1, x)
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. #2. Evaluate the line integral, where C is the given

curve‘ jy ds C:ix=t, y=t, 0t<2
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#3. Bvaluate the line integral, where C is the given

~curve:

jxy ds  Cis the right half of circle x* +y° ~16
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#4. Evaluate the line integral, where C is the given

curve: jxy dx + (x - y) dy where C consists of
- :

line segments from (0,0) to (2, 0) and from
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| " #5. Evaluate the line integral, where C is the given

. curve: J X ds where C is the line segment from

. C
(0,0,0) to (1,2,3). _
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| 16.2 day 2 Bl |

#1. Let ; be the vector field shown in the figure.
(i) If C is the vertical line segment from
(-3, =3) to (-3, 3) , determine whether
- -
_[ F «d r is positive, negative, or zero.
¢
(i) If C; is the counterclockwise-oriented circle

with radius 3 and center at the origin, determine

-
whether I F «d r is positive, negative, or zero.
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. #2. Evaluate the line integral jF od r where Cis

__)
given by the vector function 7 (r)
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#3. Find the work done by the force field
e . :
F(x,y)=(xsiny, y)on a particle that moves

along the parabola y = x* from (~1,1) to (2,4).
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#4. Show that a constant force field does Zero

N - work on a particle that moves once uniformly

around the circle x* +y* =1.
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) - o - #2. The figure shows the vector field
#1. Determine whether or not F' is a conservative - |1 - -

vector field. If it is, find a function fsuch that
_)

F=Vf. |
R ra
() F(x,y)=(2x-3y, —3x+4y-8)
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(ii) F(x»y)=<ye"+siny, e"+xcosy> .
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F (x, y) = <2xy, x2> and three curves that start at

(1,2) and end at (3,2).

(i) Explain why j; od 7 has the same value for
all three curves. )
(ii) What is this common value?
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.
#3. Find a function f'such that F' =Vf and use it | path a%d evalu age the integral.

-> o . ,
to evaluate I F «d r along the given curve C.
.

;(x,y) = <xy2, 'x2y>
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C: r(t):<t+sin(%tj, t+cos(-72£z‘}> 0<r<1

#4. Show that the line intégral is independent of
_ftany dx+xsec” y dy
C is any path from (l 0) to (2 Z—}
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#5. Find the work done by the force field /' in
moving an object from P to Q.
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P(L1), 0(2,4) 0a
soaSonshe % T R v 20y

o
| = / y@i
px; 2y E% | |
4o foythe =21 )

M

L= 30F % +9'ls) = XY
7//4):@ ; 9&9)75’9@%]5 ¢
N
W’i';?‘dﬁ: [2x5 Zja,oﬁ
EECHRECRE

22

#6. Is the vector field shown in the figure
conservative? Explain.
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| 16.4

#1. Evaluate the line integral (i) directly and (11)
using Green’s Theorem. -

(ﬁ(x y)de+(x+y)dy P:»dx"-“j, Xty 2>

C is the circle with center at the 0r1g1n radius 2.
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- #2. Use Green’s Theorem to evaluate the line -
‘1 integral along the given positively otiented curve.

(]Sxy dx+2x ydy T;”? <Xy2; Z’%j“)
C is the triangle w1th vertices (0, O) (2, 2) and (2,4).

éé(@w

é S((nyzxj)f"w |

1 S 2y gl

S 2y XLﬂ
D ,_,x[w %)




#3. Use Green’s Theorem to evaluate the line

integral along the given positively oriented curve.

(j)y%ix—x3 dy

?‘*495 2%
C is the circle x* +y* =4.
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#4. Use Green’s Theorem to evaluate j Foe d r.

(Check the orientation of the curve before applying
the theorem)

I_T)(x.,y)‘ < x+y°, x +\/—>

C consists of the arc of the curve y =sinx from
(0,0) to (7,0) and the line segment from

(7, O) to (0,0).
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#5. A particle starts at the point (—2',0) , Moves
along the x-axis to (2,0), and then along the

semicircle y =+/4—x’ to the starting point. Use
Green’s theorem to find the work done on this-
particle by the force field

;(X,J/)=<x, x3+3xy2>.
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16.5

.9
vector field F(x,y,z)= <xyz 0, —x y>
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#1. Find (i) the curl and (i) the divergence of the © |

#2. Find (1) the curl and (ii) the divergence of the
vector field E’)(x,y,z) = <ln x, In(xy), 1n(xyz)>
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#3. The vector field F is shown in the xy-plane
and looks the same in all other horizontal planes
(1ts z—component is zero)

(1) Is dva positive, negative, or zero? Explam. ‘
- >
(ii) Determine whether curl F' = 0 . If not, in which
N
direction does curl F' point?
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bttt moreq oy Vetharrort
ac:ﬁ as a ST

._)
#4. The vector field F is shown in the xy-plane
and looks the same in all other hotizontal planes
(its z-component is zero).

-
(i) Is div F positive, negative, or zero? Explain.

- -
(ii) Determine whether curl F = 0 . If not, in which

_)
direction does curl F' point?
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#5. Let f be a scalar field and F' a vector field.

: | State whether each expression is meaningful. If
1 not, explain why. If so, state whether it is a scalar

field or a vector field..
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16.6 day 1

#1. Determine whether the points P and O lieon .

the given surface.
7(u,v) =(2u+3v, 1+5u-v, 2+u+v)
P(7,10,4), 0(5,22,5)
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#2. Identify the surface with the given vector

equation.
_)

v F(u,V)=<u+V, 3-v, 1+4u+5v>
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#3. Find a parametric repres‘entation for the
surface: the plane that passes through the point
(1,2, ~3)and contains the vectors

(1,1,-1) and (1,-1,1).
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 #4. Finda parametric representation for the
1+ surface: the lower half of the ellipsoid
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#5. Find a parametric representation for the |

surface: the part of the sphere x* + y* +2z° =4 that i

lies above th%;:one z=Ax"+)".
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16.6 day 2

#1. Find an equation of the tangent plane to the -

given parametric surface at the specified point.

_)(u v)—<u+v @ u—v>
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#2. Find the area of the surface: the part of the

- plane 3x+2y+z=06 that lies in the ﬁrst octant.
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#3. Find the area of the surface: the part of the
surface z = xy that lies within the cyhnder

x? +y =1.
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#4. Find the area of the surface: the part of the
hyperbolic paraboloid z = y* —x* that lies between

the cylinders x* +y* =1 and x* +y* =4.
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16.7 day 1 |

#1. Evaluate the surface integral H x’yz dS
S’———Cﬁ%l‘”‘)

S is the part of the plane z=1+2x+3y that lies

above the rectangle 0<x <3, 0<y<2.
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#2. Evaluate the surface integral ” yz dS

scalar
S is the surface with parametric equat;ons ‘
x=u’, y=usinv, z=ucosv

0<u<l, 03vs%.
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#3. Evaluate the surface integfal ” x°

S is the hemisphere x° +)* +2z° =4,
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| sute Pl = S, 0P

[ 16.7 day 2
IR — ds 4
#1. Evaluate the surface integral I@ as f :’“ﬂi‘g"k _f(" /I\am“
(find the flux of F across S): : y =0 L
- /o ' .
F (x.y,2)=(xy. yz, 2§ | RS

S is the part of the paraboloid z=4-x" -3 that
lies above the square 0<x <1, 0<y< 1 , and has

upward orientation. 3 >
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#2. Evaluate the surface integral || F' « dS
Iij\/,/;@u) - 50'1"%66_ r[ X ﬂ) C® j [ -2t D>
(find the flux of F_) across §):  * | ﬁm!m’h’/\ : f/t/‘f.mﬂkr ﬂlawwh
¢ o k i A% lar =0~ r=2z

N
F (x,p,2)=(x, ~z, ¥) PN

S is the part of the sphere x*+y*+2z° =4 inthe .

first octant with orientation toward the origin.
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#3. Evaluate the surface integral H F «dS s (D

(find the flux of F across S5): N /=

e
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7=l N iR c A &Y =2
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#4. Evaluate the surface integral J.J.F «ds
S

;“( _ |
o owkward
(find the flux of ]? across S): : horma
- F‘”} F
F (x,3.2)=(x, 2y, 3z) o ensh Sortuie, BT D /lw%f'@w
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16.8 | | |
#1. Using Stokes’ Theorem, write out and evaluate -
the single-integral which is equivalent to the

._)
_ surface integral which calculates H(CWZF )- ds .
S

where
g 2
F (x,y,2)= <xzz , ¥'z°, xyz>
S is the part of the paraboloid z = x* + y that lies

insides the cylinder x*+ y> =4 , oriented upward.
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#2. Using Stokes’ Theorem, write out and evaluate =~ _%7:@ & \/Z
the double-integral which is equivalent to the line ’

. é(«tw
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> - _
integral j F «d r which sums the contributions of
.
.__)
the field F' along path C

f et
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#3. Verify that Stokes’ Theorem is true for the ' Double-integral side....

9
given vector field F' and surface S by writing out

and evaluating integrals for both sides of the
Stokes” Theorem equation.

_)

F (x,y,2)= <y2, X, zz>

S is the part of the paraboloid z = x* + 3* that lies
below the plane z =1, oriented upward. ' /
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#3. Verify that Stokes’ Theorem is true for the

__) .
given vector field F - and surface S by writing out
and evaluating integrals for both sides of the

Stokes’ Theorem equation.
__)

F (x,y,2)= <y2, X, zz>
S is the part of the paraboloid z = x* + y* that lies
below the plane z =1, oriented upward.
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#3 (continued). Verify that Stokes’ Theorem is 7 Single-integral side....

-_) .
true for the given vector field F' and surface S by

writing out and evaluating integrals for both sides
of the Stokes’ Theorem equation.

9 .
F (x,y,z)= <y2, X, zz>
S is the part of the paraboloid z = x* + y* that lies

below the plane z =1 , oriented upward. ' j(’
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16.9

Double-integral side....
#1 Verify that the Divergence Theorem is true for :

9
the given vector field F on the region £ by -

writing out and evaluating integrals for both sides
of the Divergence Theorem equation.

_)
F (x,3,2)=(xy, yz, zx>
E is the solid cylinder x*+y’ <1 z<1.

'W ""éﬁay @y'p
; 'j - | 7 .
, ?*‘2’/‘ 1 ﬁ?_'éc){o (>
A fw:m-aﬁ?ﬁ ‘ ﬁ()ﬁ} Z)(’ej‘" o
. e cylhariel prmeee ot 3
S { rh\/aﬂwfff?c: wlezl j—»«wm;;
y | o Y2
\. ’F’/ 9‘;%) "(0’5’9'/ Sivy 22 r;fa'”g‘“’f )
by amoniterdorn gm0t Ly xr::’
" = ¢ ﬂ{a) f«?}yi} "
g Bla=L 9, s
.\ /‘X/ ?_ ﬁ’hﬁ" 4?@ D g‘??ﬁn/! §
o e ~gi-sp«.twm ) gz“} L)fdfdﬂ #£0)
wri ok | reckasylvar 2o 0¥l \ .
& 2042 Tl & n T
. o — . Y . o 2 " ‘Y)w VI
Bl xy yl, 60 Pﬁhé(w@ﬁm/(s‘“‘tﬁi s> ( “5' [ o st + 5 ..
o ’Eéxg,y P “(@s-as&tw%ﬁ%‘ i '%:Wr L e +5\,,4:i% \
= 100,012 —Q‘r—7xr‘7 : _ ébj ' L
e dy,a,x)h i :~ s T4 s”"?féﬁﬁﬂf""/“"”/w ) % [ 7@ +$W L :@’
f__w?(f‘v/'%/—_;a '(‘?7’(’;34‘910117,, . wSé’S g\h_a*
| -Zﬁ" l.. _ =277 = "" &:fa’ o\ CQFVQW + 2>
S J (e (k08 =V osin- 20587 © | ot fCL
YA ] e ’
Z | > doﬁzb‘f’h"de‘
(“asodo e = i éu;‘oosv f (A= f @(M‘E
i Tro ) B2 Lo 307 dy =5 o % fs naav?
J . K . =4 ¥ ™
[ sM@i 50 3}» .‘:’@:(wstaﬁm%ﬁmw‘“f? ﬁwﬁ?“f" ‘\'z(ﬁ’.’l
‘ QJL‘Q ”@3:) z £ WJW giw‘g o ’ . o°° ”"{:“"?; )-( ) (S\«"T fl)#o)
[’? watr=$ JLP _ wszys.haﬁ‘f;"’ 2o 9"7}’7‘1; ‘
O/:’g) . S u‘i(“ - E
?(D) ‘ ‘éa) 4z 0 =



#1(continued) - Verify that the Divergence Theorem |
Triple-integral side....

— .
is true for the given vector field ¥ on the region £

by writing out and evaluating integrals for both
sides of the Divergence Theorem equation.

._)
F (x,y,z)=<xy, yz, zx>
E is the solid cylinder x* +3)* <1, 0<z<1.
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#2. Using the Divergence Theorem, write out and
evaluate the triple-integral which is equivalent to

._)
the surface integral _UF « dS which calculates the
: . N

N
flux of F across S'if

_)
F (x,y,z)= <e" siny, e*cosy, yzz>

S is the surface of the box bounded by the planes
x=0, x=1, y=0, y=1, z=0, and z=2. ‘

- ”} de?ﬁlV

ANE = o[ )yl eag) Foly7]
= 'g“;.hj —é‘,sayaj +lyz =2q%




. #3. Using the Divergence Theorem, write out and
evaluate the triple-integral which is equivalent to

- .
the surface integral HF » dS which calculates the
S

_)
flux of F across S'if

- .
F (x,y,z)=<cosz+xy2, xe™*, siny+xzz>

S is the surface of the solid bounded by the
paraboloid z = x* + y*and the plane z=4.
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%
#4. A vector field F' is shown. Determine
whether is positive or negative at P; and P, .
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