1. Unseen
p=a°—y> = Na®+y*—8)

Solve
by =32> = Az =2(3x—A) =0
¢y =3y’ = Ay =y(-3y —A) =0
w2 +y? =8
Solutions

r=0, y==+2v2, f=FI6V2
y=0, ===+2v2, f==+16V2
3r—A=-3y—-A\=0=>zr=—y,=>ar=—y==12
r=—-y=2, f=16, x=—-y=-2, f=-16.
Maxima(f:16\/§)Whenx:(),y:—2\/§,orx:2\/§,y20.
Minima(f:—16\/§)Whenxzo,y:2\/§,orx:—2\/§,y:O.

2. Unseen

(a) Region of integration as indicated:
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(b) Unseen

dz Oy ;
J = ‘ g 8 ‘ = ’ C;iossige bIZ’S(;(I)ISQG ‘ = abr cos® O+abrsin® = abr.
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:ab<7r—0+z> = 5a4b7r
3. Bookwork

/OOO e f(x)e P dx = /Ooo f(x)e"P=9% 4y = F(p — a).
Unseen
—y'(0) — py(0) + p*Y (p) + 4(—y(0) + pY (p)) + 8Y (p) = 8R(p)

Rearranging gives

y'(0) + (p+ 4)y(0) + 8R(p)

Y(p) =

p>+4p+8
1 1
R(z) = —, Y(p) =
@) 8p? ) p*(p* +4p +8)
1 1 (p+2) 0
Y<p>:72_7 2 B )
8p2  16p  16((p+2)2+4) (p+2)2+4
z 1 1
— 2 4 e 2059
y(z) 3 16+16€ cos 2z
Check
0)=0——+2=—0
S TS T

1 1 1 1
y'(z) = g~ ée_% cos 2z — ge_% sin2z = ¢'(0)= 5



4. Bookwork
W(z) = y1yy — yl'ys

W'(x) = yiys + 1105 — Y12 — Y15
= (=pys — qy2) — vo(—py1 — qy1) = =1y — Y2yt) = —pW
InW = /—p(:c) dx

W =19 — y1y2 = exp (— /p(x) dx)

v e d (y) _ exp (= J ple) da)
Y1

T 2

hence ( [ ple) o)

exp (— z)dx

Yz = Z/l/ P f dz
Y1
Unseen
2z ) 1

p(z) = e il /p(x) dr =In(z"—-1) = exp (—/p(w) d:v) dr — |

—x/lda:—x —i—i- L — L dx
RET) o)™ T 22 2z —1) 2@+1)

1 1 1 x rx—1
—m(x+21n(x—1)—21n(x+1))—1+21n<x+1).

General solution is

y(x) = Ayi(z) + Byz(x) = Az + B (1 + gln (i _T_ 1)) :




