MAT 277, Homework #4, Spring 2025 Name

Instructions: Write your work up neatly and attach to this page. Record your final answers (only)
directly on this page if they are short; if too long indicate which page of the work the answer is on and

mark it clearly. Use exact values unless specifically asked to round.

1. Plot the 2-dimensional vector fields below. Describe in words the shape of the field; what will
happen to a particle placed in the field? Verify your direction field with technology.
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a. F(x,y)=xi+y] c. F(X,y)=x1+Xxy]
— _ - s — _ 2 oNT s
b. F(X,y)=(xX-Di-(y+2)] d. F(X,y)=(X"+Yy)i—xy]
2. Match the vector field to the graph below.
a. F(x,y)=yi+ (x+y)j d.F(x,y) =cos(x + y)i +sin(x —y)j
b. F(x,y) =yl —xj e.F(x,y) =xi+ Jx—yj
= N N = —x2A XY A
c. F(x,y)=(1+y)l+tan (x?)j f.F(x,y) = ye xl-l-?y]
e e B R PR Ay -
I ST R
e st A VAR IS DAV el N N -220
REEEEPerhnbbliibiintl eyl PO P . e
NN T vy r e 1 R R L R e e
FaiNesesRidiIE VAR SR PANS A A
O ‘ffff.'o'e ;\‘\/\ VLSRN G oy
A FT 37" 0 R K r 5 7 . = -l v v v -
Fierrrpavant N )l d - - 10 i (R SRS
}}““”“:::3:::: ’<¢ i E '\’<\’\:\‘ < v ::vt;:z//
PR LA RSBBRRRRD N [N INFATE AN JIR G A A
J1414477 ';,’,-1-‘\\ \\'f PPNE B % ,/(\‘ N R R
VT T v e BN LR S S A A LS S 60 BBEAA Arisisis
/////////////// i | ﬁ' N\ / . P4 4 e 4 ¢ 0 27077~
/////// 2 s VNt LN /AN 2] S R DR AP I
//%%/%Zé////;//// T _./__ é> ‘/:“/:\\’:\ ..:s.\\\‘\ 4 0 82077777
Ve e L L Al ! (] 1N IS R v oo 0 alp oo
i ////// % r iii. | A ¥ 17717 .v_._.._-..‘.\\\::m WAV
l 10 A ad LTI~ L] VS e |
RERIRaEEE i ] e n R 7777 P M
LI feerl _,_,,,_.,,,_._._,;\,_, ;;;//‘;/,,,-,,\\: 2§§§
v Alera .3 IFQUG U R PSS AN 2 N e e S Rl Sy
Frorrer I i 0 prie ,;H;,,/L,;,,.ﬁ_-\,;h;,;§,§
‘,,"vvx-vll“" R A e e .- f’,’/"’"'-s\\\k\\\\
T A v-A-A-4-4-0-0_04 _-"/ ..... 5 5 /‘,_ P 0 o0y ..\\k\\\\
PYYYYYYYAr, aaadaaan ..1"...—w>v-.—>;\'- f{;::::"' “‘\‘\\\\
IRRRRE SRR EE B Sy SR S t b ol Pl L pdod popidog g T ligd diltip ;“"“‘
b - - I 4 §p dougd | —r }
P M Poa oot taneseeernit
f b 4 «v T ““l""“‘ “‘*“v“ R ""JIJ
s Y=-1-v¢ \\\\\\\ /
EEEEEEEABEREES A vy IAREAASERIOREANE LTSN AR RSP EERELE Y
,.IIA~Q¢"" b 44‘,\<-<~~ ~~4<<\,\4 \\\\\\\\"""/)////
ftdaed iyt iy IR BERERRG o dd ot d ALY \\“,Qotll)////
troasds,y, ti B T SR U BT | Nl NN NXNS >~ 7477
- 4-dwald ty Y P . O S o o | NG \\\\\""‘"// F 4
RN SR ] - - ‘\\\\\\\&-,‘,///l////
s AN SR
. . g B o 3l i B B e DS DO B Bl =t . | s AR
ii. AN RN LN Y e o4

3. Use the line integral for area formula A = %fc xdy — ydx to find the area for each of the

closed curves.

a. x?+ y? = 9 starting and ending at the point (3,0) counterclockwise.

b. Along the line segments connecting (0,0), (5,4), (5,0) and back to (0,0).

c. Alongthe curve y = x2 from (0,0) to (2,4), then along the line segment (2,4) to (0,4), and

then back to the origin.

4. Evaluate each of the line integrals below on the indicated curve.

a. [3(x—y)ds,C:F(t)=ti+(2-1)],0<t<2
C



p(X,y,2)ds, p(X,y,2) =kz,r(t) =t*1 + 2t ] +tk,1<t <3
rLF(Xy)=xi+y],C:r{t)=ti+t],0<t<1

r,F(x,y,z)=yzi+xz]j+xyk,C:line from (0,0,0)to (5,3,2)

0
Oy O O ——
mll
o

él

e. j X2 +y? dx+2xydy I (t) =t +1t%],0 <t < 2,1, (t) = 2costi + 2sint J, 0<t<§
C

For each vector-valued function, find F’(t),F';(t),jF(t)dt,JF(t)dt , DI7 (Ol ffll?'(t)lldt for
0

the specified value of a. When a is not specified, you should obtain a function with constants of
integration. Use graphing software to obtain a graph of the function, and use the results you
obtained for the derivatives to sketch the tangent and normal vectors on the graph.

a r(t)=6ti—7t2j+t°k, a = 1 d. F(t) =4Jti + 2t +In(2)K , a = 4

b. r(t)=(sint— tcost)|+(cost+tsmt)1+tk a—E

e. F(t)=§T+]—R

Find all first partial derivatives. Evaluate the derivatives at (x,y) = (=1,1) or (x,y,2) =
(0,1,—2) as appropriate. Find any points where the first partials are all simultaneously zero
(you may have to do this numerically or graphically).

a. f(y)=X -3y’ +7 g 2=xe))
Xy .
b. Z= h. z=e’sin
X2 +y? Y
c. z=sinh(2x + 3y) i. f(x,y) = tanh (xy?)
d. f(x, y)=arctan(%j ji. F(XY) =X +4xy+Yy>—4x+16y+3
3xz

. f(xy2)=—— k. w=3x’y—5 10yz®
e. f(xv,2) Xty w=3x"y —5xyz +10yz
f.f = 1 | 7 = e

’ (x.y.2) = 1-x—y?* 72 e

For parts a, ¢, j, k in the previous question, find all the second derivatives, fxy, fyx . Use this

information to argue that the mixed partials are all equal. For part k, can the same be said of

the mixed triples fxyz, fxzy, fyxz, fyzx, fzxy, fzyx?

Use the definition of the partial derivative to verify the first partial derivatives fx, fy of

f(X,y)=X>+4xy+Yy*> —4x+16y+3.

2
Show that the functions satisfy Laplace’s Equation a— + a— = 0.

— 2 2
a. Z=X"— C.Z =
y 1y

b. z=eYsin(x)



10. Find the partial derivatives of the parametric surfaces.
#(u,v) =ucosvi+usinvj+ vk
. 7(u,v) =sinvi+ cosusin2vj+ sinusin2vk
c. 7(w,v)=00—-u)3+cosv)cos(4rmu)i+ (1 —u)(3+ cosv)(sindnu)j+
(Bu+ (1 —w)sinv)k
d. 7(wv)=@W?+Di+ @+ 1j+ @u+v)k



