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Part (a) of this quest1on was Well answered and Part (c) was generally well answered. For Part (¢),
some candidates failed to apply integration by parts twice. Few candidates were successful with
Part (b) as most did not identify that moment equilibrium of a body can be expressed using the cross
product, i.e.
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This was not a popular question, despite its similarity to a question on the 2010 paper and to an
example presented during the lectures. Of the candidates that attempted it, it was generally com-

pleted either very well or very poorly. Some candidates included control of the source term f in the
functional, rather than the control variable k.



°J

6.

() ©-At=(b-ac)J A change of variekle for why,
98 2°% = T#o leawes wujaseel the s\‘s‘,\
Tz | 7Y
%“- oM, *+0 oj' the expressioy (61'—AC omd b’“..q_c .
7Y .

= Tke. type of a Aecond orden PDE dese wot C'/Lq,use unden

(b) i) a=z=l, b=2, C=4 =D Piscuirinank Azb-ac= o
Tke eq/ua.h‘m is ?WO Lic The 'f“"“‘"j Of chavacterichc cuave
 vTee e 2

be (ones djj__)?____L “L'DC+ X
il e A bk §°"l:§5 %]

The other coordinate vaualle 7 Gan be chosen Mh‘{'mnlﬂ

fov $\w~p\ac/d'3 rok [ 5

| | z
Gi) a=1, b=, C= Swx =D Discriminant Lr-Sidfx= (X

A>O = Ha pe/v‘ﬁou{, Ec(v\

g
[

The okmmwshC equabins ave

f‘!i-".._., b+la
d.x

= 1% s
When inteqated to find the equations of the charesetersshc
cumves, they lead to the acdulls

Y=z +SnL + ¥ awd Y = a(_--S‘:v;x,_g.ny‘

oy

(g = 9-X-slex| and (M= Y-x -\-s:nxj




a3 cos 7.
(b) (i) a=1, b= Simt, C22-Cot =D A= k-2 4cad

=P EU,CPHC_ Eqn.

Two complex charackershc equakions are

ds  bila

= = ~Sinxt* 1
dx oL

lntegqrating these complex characterishic equahtng gives

Y = -1kt HL awd Y= Coso + 1% + E- 1Y

— ~ o

Taking the veal amd iwmaginary paud_s, we sbtain

(= 9-wx|  and H:x

(o) Use the Coordinade transformakion oblaived in (o) Gil)

2 2 2
Derivakives . 25 = g 21 -, P—'-S-:Cosx 25 _, 2% _ .
Bias T ) oux? 72X 1 a9y
2
2,2 v
3‘:3 85 ’ ab a,n-;, ) a"‘?‘n___b

C‘no.in ru.le,‘ gz\,(' _ . —‘Zi 9,-“ 5
- dr Fux] 75z T2 ey +57,3. + U5 % e
2 = geaa TX U
Fu _ 2u
ay* 2%

Subs\—\(—w\-m3 thene JLQBWM'S wito the OMﬁgww\ POE 3\'\!68
214 7-\4
(?\V\?c-) .ag,_ +2, S\V\x a‘caj 3’\!‘1 + C‘SX,"% 2 S'(A'}C(gtux_ a_gz'l’agav')
+ (7——C052x)%%—,_ ¥ u=o

or W 3% "
Bl Y - o
2%~ amz T ) T

but = -
LR A B N . OB .
ag,‘-!- aq,_:F CU\S‘V’ ag-u




R2 Sornness CORANSY:

- ey -

This was a str;ightforward question and was completed well by almost all candidates. A small
number of candidates did not add a complex constant when integrating the complex equation for the

elliptic case.
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This question was completed well by most candidates. A common error was to not include time 7
when defining the three regions of interest, and to express the domains only in terms of x (which is
correct only when ¢ = 0).
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