1. Unseen Instead of maximising d = /22 + y2, maximise 22 + 3>

¢ =2+ y° — A\a® + +zy + y° — 16)

Solve
O =2 —AN2x+y)=0
Gy =2y — ANz +2y)=0
22+ zy +y° =16
Solutions

r=—4, y=+4, d=4V2

r=y=4/V3, d=4v2/V3

r=y=—-4/V3, d=4V2/V3
The first two are maxima, the last two are minima.

2. (a) Region of integration as indicated:

o <

—_—

r= [Ty eos (nyf1 =) ey
)]

:/Ol[sin(l—y)—()] dy.

= [cos (1 —y))]y = cos0 —cos1 =1 —cos 1.




(b) Unseen

Ox Oy :
gz =y cos 0 sin .

J=| & 25 = . =rcos?f +rsin’f = r.
S5 o —rsinf@ rcosf

//Sf(fb',y)dxdy:/OQW/abf(rcose,rsine)rdrde

2w b
= / / (41)2 —1r2cos? 0 — 2r?sin® 0 + br cos 0) rdr df
0 a

o 4 94 b3 1
:/ 2h%r? — T—COSQG - Lsin29—|— L(:03(9 do
0 4 4 3 0

2(b* — a*)

2T b4 _ CL4
— / [2()2(192 —a?) — — cos? 0 — sin 0 +
0

4_ 4 4_ 4
:4ﬂb2(b2_a2)_ﬂ(b4a)_27r(b4 a)—l—O
3r (b — at)

4

= 47b*(b* — a?) — +0

(a) Bookwork
W(x) = y19y — yl'ys
W'(z) = yiys + y1ys — ¥{y2 — Y195
= y1(=p¥s — q¥2) — v2(=pY; — qv1) = —p(Y1s — yayy) = —pW
InW = [ —p(z)dx + const

Yy =a cosx —asinx + V' sinx + bcosx

Assume a’ cosx + V' sinxz = 0, then

y' = —d'sinx —acosx +V cosx — bsinx
" ! /
Yy +y=—asinz+0bcosr =secw
To solve
a'cosx +Vsiner =0 and —a'sinx+ 0 cosz =secx



add sinz times the first to cosz times the second to get v/ = 1.
Hence o' = —tanz.

a=Incosz + c,, b=x4¢
y= Acosr + Bsinz + x + Incosx

4. Bookwork
/0 e f(2)e P do — /0 ¥ f2)e "% 4y — F(p — a).
Unseen
=y/'(0) = py(0) + p*Y (p) + 2(=y(0) + pY (p)) + 5Y (p) = 5R(p)

Rearranging gives

y'(0) + (p+ 2)y(0) + 5R(p)

Yip) =
(p) P+ 245
1 1 p+1 5(p+1)
R = — —|— — = s Y =
(@) P p P ») p*(p* +2p+5)
1 3 p+1 8
V() = 5+ o3 )

P 5p Th((p+2)2+4) 5(p+2)2+4

3 4
y(x)=ao+ - — —e “cos2x — ge’:"" sin 2z

5 5
Check 3 3
0)=0+2-2+40=0
/ 3-8 —2z 4 —2z /
y'(z) = 140+ e " cos 2x+ e “sin2x = ¢ (0)=1-1=0




