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(e) It c=ry—uzf (l)\
x
Find
TI+Y 2y [5 ptS}

[2]-(a) Find the orthogonal trajectories of

rH2ry-y'+le—dy = C (5 pts]

{(b) Soive Ly any method
1. (st « cosh yjdr — (cos x sinh y) dy = (5 pts]

2. 2y —drty) ~8ry -8y =41nz, T [5 pts]

(c) Find a lincar homogeneous constant-coefficient equation with the
given general solution., ‘

ylz) = (A+ Bz +Ca?) &*° | . [optsf
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SOLUTION

il}#(a) Fid the extremuimn of the function

5

- \ I
f(.l‘.g,f} = — =TI+ 008 Yy

.

SOLUTION

,’z =1
-1=0 = r=#1, or v=ti
£
Jy —“0
—siny=10 — y=mnm

Ja—

for real max(min) consider only real roots.

Critical POlts

(1. 17 —1.n= no==0.1.2....
Jor = 4r°. f,, = —cosy
fou =0 D(r.y) = furfyy = (fr) = —4e® cos
At (1,nm)
D(x,y)|g.m = =4 cos nm = —=4(=1)" if

e neven D= —4 saddle point
enodd D=4>0 f,=4>0 at(l,2n+ 1)) = fis
min.
At (=1.nm)
D(w.y)l-1ur, =4 cos nm =4(—1)" if

eneven D=4>0 f,=-4<0 = max
e nodd D=-4<0 = saddlepoint.
Then,

e f has points of minimum at (1,(2n + 1)m)
e f has points of maximum at (—1,2nm).

(b) If
o(z,y,2) =12y and A=zzi-y*j+2s%yk
find
V. VoA, Curl (¢ A)
SOLUTION
., 0¢. 0o, 0¢
=o't etk
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o. d. 0 ) NI SRRt Dyl
—i+—j+ =Kk rai-ytj F20° gk
(dz dg') - 5 :
=z-2y

oA=13yz*i—2%y’2 A5 +22ty 2’k

Curl (¢ A) = - 5y
: 2

(c) Evaluate

// eVdydux

where A is bounded by parabola y? = z and the straight lines x
0, y=1.

[5 pts]

SOLUTION

1 y2
//e"”/ydyd:c:// e*Vdrdy
J Ja

// eMdudy

:/ [yem/J}O dy

0
1

=/ [ye! —1] dy
0

=[ye! —e¥ —y'=;

:[6—6—-1-!—1]:0.

(d) Evaluate

r1 V1-22 ) 3 2?2 pln oz
, / / Vat+ytdyde, / / / veldydzdr [10 pts]
/0 JO J1 Juor J O o
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| / vz 1]dzdux

3 i I 2
/ / / Te’dy dzdir =
J1oJa JO

= — ——2—— + ./L} dx
3 ) {5 3
= {_1()_ - i + 12} (.
28 3zt )’
B [E T8 3,
(e)If =z ::ry—ka;f(%)
Find
T 2p 1Y 2y [5 pts]

SOLUTION

(Y
z=u+v, U=21Iy U=:L’f(—)
P
Zp = Uy T U, T2, =T Uy T+ T,
:y - “!1 ™ l‘.U Y ‘:,!/ = Y “y - Y l‘y
u is homog of degree 2 = TUy + YU, = 2u
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LI Ty =T U+ T8, + YUy, Yy
=[zu; +yu,) + (x e, +yuy)
el
=2u+v=2cy+uaf (u) ;
z

ANOTHER SOLUTION

* ‘ ) ! '.U -lll
Zr:y"'!"j(g)*l’f (_) [w}
¥ NA T~

rz,=ry+urf (Ty) —yf (IE) (1)
=0 +af (%) 11
yZyZI'y+yf’(%) (2)

Then ‘
Tz, +yzy, =2zxy+af (%) .
[2]-(a) Find the orthogonal trajectories of
J:2+25L‘y—y2+4:c~4y:(]
SOLUTION
20+ 22y 4+ 2y — 2yy' +4— 4y =0
(20 =2y =)y = — (22 + 2y + 4)

, Lty + 2
Yy = ————
r—y—2
I z+y+2
y T—y—2
or
(z—y=2)dz—(z+y+2)dy =0
5M_ _ON
Oy Oz

f=/(:v—y—2)dx+h(y)

3:2

=5 T 22+ h(y)
o oy
Cdy =2+ (y)

=N=-r-y-2
W(y) = —y
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b . y
j=~;5—~—w——2r~e~»+k:
or . )
IE’ u..
e < .
ORI U..ﬂ_ — A TX
5 I I 5 k

g . ; 5 . o4 o

1. (sin o cosh y)dr — (cos rsinh y)dy =0 [5 pts]
" > ] . I .

2. o 4ty 80y -8y =41n . x>0 [5 pts)

1. SOLUTION
(sin r cosh y)dr — (cos x sinh y) dy =0

sin T sinh y
xr— dy =0
CoS T cosh y

sin 1 sinh y
dr — dy = ¢
COS T cosh y

—1In cos r — In cosh y = c.

2. SOLUTION
Let

£o=

"

oy =0y wy =01y oy 0O -1)(0-2)y
OO = 1)(0 —2) —10(0 — 1) + 80 — 8] = 4t
(0°-70% + 1410 — 8] =4t
Yg = Ye T Yp

To find v,
©°-70°+140-8] =0

Roots are 1,2,4
Ye = clet + Cgezt + C3€4t
To find y,:
yp = At + Ag Y, = A y, =0 Yy, =0
0+O+14A1 —8A1t—8A0:4t

Then

Therefore
1 ) 7
Yp = 5 §

(c) Find a linear homogeneous constant-coefficient equation with
the given general solution.
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SOLUTION ’
(1"——2)‘320
- 2)*(r —2)
r —d4dr + 4) r
7"‘——1‘3—*-47—‘* P2+ & =8 =10

— 62+ 12r -8 =0
The DE is
yl” _ 6y” + 12y’ - 8y — O'
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