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24, Supmse ‘Jc: ﬂf-N’R 5 a O saar fanchion. Waidn of the

folbwing expressions ore meaningful; and what afe. nonserse 2 for

thse  whidh ore maniogfial ; decide whether the expression defives

a go\ac funion oc a vedor feld.

@) cur\ (grad £)= meaningful , Hhe curl *f A vecor fleld suts in
o vedoe feld .

(B grad Ccorl §) > nonsense

(© div(grad f) - meoningful + the divergence of o vector feld s a
Scolow Hunction -

(d)  grad (div £) > meaningful, he gradients of o salar fuuction
5 o vector feld

(e) curl (div f\ > NoNSense .

(£)  div( ﬂ > N\eat\itg?u\. e divergerge ot o vedor field
5 0 Salar funcion

Zs.ﬁtppﬁel::ﬂf""@ 5 a C* vechor feld . whidh  of the ‘Foﬂmt'ns
expressons Qe Meaningful ) and Whidn are nonsen se 7 For those which
are weuningful, decide whether Hhe expression defines & scalac functon
or & vecor fled.

(o) cur) (grad F) > Monceree

(b) gmd’(er\ B > Nonsense

(©) div(grad F) = Nopsense

@) god(divF) - meningu),  vector fred.

@) o (divF) = MNongense

B div(cud F) 2 mmnn‘nﬂfu\. Scolawr function




Vﬂr&\‘l At V% (VF):O for e ;FU\(\C\';W\S Aust ob panyd 20

3. fi2) et e [ i
- vf | A az{ z.- s
E ::If. ;i *(9*{9?- 913“{) (’5&“ azax) *‘(
Ix I 9%
vf= (5& 3\%.'&&5 Ytz , XtZ, k)
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§§ %i :%- = (M az(X‘I’Z)) -(;.‘L \H')‘) 37_(\1-\-1)) J +(g,(()(f2) 3\! (\[-rz)
‘H.z b e _‘(_\Bl _(\‘\)J +(HYw = 0
Thus, ¥ x (V'H =

33, Show 4ot F = \| Ceosx) it X (5iay) ) i% not O gradiet vector
feld .

I F owere @ grodtent fed, —\}\e«\ t owould  satisty cu\ F=0.

Curl F = ';- ‘.;\ ;}(
x 8y oz

Yeosx) Xsiny) ©
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curlF#0. %0 F  anst be o gradient vector feld




3. Show ot F= (¢+V)1 - 2y 3 @5 not o gradient Peld.

¥ F were o gradient Reld ) then i wd satisfy curl F=0
cur\ F = | |

J |2
- -y o
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20 F canmot be O Smch‘em- vectoyr -F:eld_
38 Let v(x, v, 2)= (X, 2) and = s vzt = el Pove the
Pollowing  identies.
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Section 7.l C} Let £¢,y.2)

(c) V'(yr3) 0 ; and

¥ a0d o ﬂmera\, V- (rnr?) =(Mm3)

() =5 e e o g &y 2
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0.

fds-o :\} ond C('t‘)-i (0-.0;17), O<£v< (. pove that

b
§ofds= [o $Oc) i), 24) et de
)= ¢o,0,1)

' () = Jwr+lope)® =07 =
LW(G\S“'J:J 0 (1) ab=o

0. Evaluate +he 'E)\lowff\j Portin \'rﬂugm\s J;-f(x. Yy 2) ds, where
@ fny,2)= xtytz and et &S (ot cosht) | telo,2n)

J, $dez oty g, 2od) eyl d
9= (cost, -sint, 1Y
"C'(t)“:.\} COSzt f(-5if\1'b)1' Iz = J_I—';'—I- - E

JC_{: s f:’o iy + 057 1 1) (R) dt
:EJ:U sint +cost+1 dt
=R [—cost +sing i:] ZTU.

2 E[( —W05(2w) + 9?1\(22)> + P_i‘.)_z) - (~Cos(0)+ sin(D) +0)

*R[Glrot 2xt)- (4 to+0) | = 2 (-t 227 4)) =|2k%7)
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(b) fx,y,2)= 052, ¢ as in fact (o)
[oF ds= [ S,y e, 200)) Nl @)
c(t)= (cost, - sint, ')
Y= Jeogt + (i)t 1™ = 2
Sc fds= Jom (COSJC).J'L /= oJ2. ow cost &t

2R [50v )= R (sink) - 9n0)) = (0]

12, BEvaluate the. integral of ), 2) alvg the path ¢, where
©) FX\,2) = %eosz , cat > 4+ 25, telo, 1]
JoFds= §2 oy, vy, zep)il Lot
oG, (1,2%)
= e = (e
( fds= J | Yoso)FRT At = | e dt

(0]

W= I+ 4t* duz ¥y dv t=| 2 u:s 0 Du=|
W= . \ LL'—S 'i -_‘- 2 % w=s
"'-é- §u=' Judu = _g‘J‘u;\ W du = ?[E " Ju'—\
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They are  concerned with 4he opplication, oF +the patha integral to
the protkem of cleﬁ‘nmg +he Avetage wolue of & salar function along
a path, Oefine the pumber feftiy.0ds to be the owerage  volue

L)
Uf'f alovg C. Here L) 15 the la\g:h of the parh: (@)= [ ic'th)ndy

b. (@) Justify the fomuta [fefix,y,23ds]/ Ue) for e Overage.
volue of f along ¢ vsitg Riemann Sums. |
The P‘l‘ﬁ\‘mﬂ""“ im S,: _Lb L), vt ,2(4) lid(t,)ll&t:fcﬂx,\;.z)ds
N3o2

N
The portial sum hns he form S = X $(1), y (£ NCs:-Sia),
whece (&-S:—u‘-ﬁfﬂ lle')|| At .

Then., |



fl_-‘(g. ‘5:4)2 L)
ond S fhe quotient
ii=l 'F(XH':) .| ('ﬁ))(f. "'Sh\) %_F(,{(t?\, \,(t’:))(g,- S;_.)

?_:l—‘ (S:‘SH\ l(c)

5 the oppoxina®e  average obtuined by consdlering et ) YT 4o be
constast along eady oF dhe orc Asi. The it as H=>o0 of the
sequence {SwE% is the average  volue of £ along €. So. we
have 4he formula L‘F(‘ﬁ.ﬂ,z)ds /(Cc).
(b) Sinnl-l-ha’r the  avevage walue of ‘&almg ¢ in Bvanple | s
Clt H57). J«:HT\"ZLAL hace L&):I”C’(‘b)”dt
(c) *

§ o vi2dds = 2B2 (344e7)
L(c) ='5:7° ey av = (2P 5 dt
R TS E(2v-0)= 255
N ls 2 2 2
L%ﬂ Ll 2) ¢ _ iL;E(erzm) F R (3+4%7)
(e 2R 1 )
= S‘r_‘fr_m_l \t Lysmz

(&> In Evexase (0(a) ond (b) 0bove, find e average  valué of
§ over 4he given cucves.

& 0@ - § £hy,2ds 2. 5 2Rl _E
Lc) (PR T 2B T
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Ex 10(b) fc{:&,i,_z)ds o < :@
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L(c) [PRdt T 2Ew
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8. Suppse the semicircle (n Bxerci®e V1 {s pmade of a wire with
& unrtom density of 2 gams per unit \engtly
() whatt T3 the 4otal wmass of the wire>

Tu'tlnl mass = JC-F ds unifocm density > fix)y,2)=)
Ctv) = (o, acose, -asine)

/
@)= (o4 (a%8)*+ -0sin*0) = Jot 0’wee + a’sinte

= Ja*wset sng) = Ja¥= a
TU"qlMﬁlﬁﬁ = S?“ o dt |
0]

= Q[-E]Jf,‘ = ‘(L'fo!
(b) where (s the Center of wmass of tnis
& > (0, asing, a csd) .
=0 Y= asind, Z= acosd.
X= 2fm
[ owar =0
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contiguration of wige 2
‘Y - r

2
Fe —LSD (acos@) o dt - & [sn8] s
_ e
e ceater of moss of +his  anbyusation of wice is
inLo,0*, 0J

9. Let ¢ be e path gven by cl)= (12, 1,3) for Le [o, 1]
@) Fnd L), the lengthn of the portn, |
L= [, nc'@w ot

C'(“b): (2't: ‘; 0)
" () ()= 1G4+ oy = JM’H
L(C)-'—jo' Javy dt :if;\]@f) “1rdy

- ——e )
= 2Lt(a7T +110g (4 + fawrn )] ’
:?:[f(ré Thalti N 74, 39
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(&) Find +he bwe.rc(ge{ | coordinate alng. the path <.
fo Xl dr
| ‘ L(c) —
L= 2+ g (14F5)

' =4t du= 2y 4t
t e at A
go o =D U= 5" "4 D wn="1|
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- 'ﬂ oy Jadu = 'S}J:f\ W™ du
y- '3’('23') [U\%A] U:Asl
= 36, 5etac | Siaagocs
=[5 ]

The average | codinate = 2N

= ibj(lﬂ%)
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