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(a) 	This section was answered correctly by only 10% of the students. The 
subsequent sections were designed to be independent, so this did not affect 
their performance on the other sections. 

(b) This section was answered well by almost all students. 
(c) 	This section was answered well by most students. 
(d) This section was answered correctly by about half the students. Some students 

did not know the correct criterion for instability and some did not know that 
tanh and coth functions are always positive for a positive argument. 
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(a) This section was answered well by almost all students 
(b) The first part of this section was answered well by most students. Some students 

did not understand that it is not sufficient to have a steady velocity for 
equilibrium. They did not show that temperature should be steady as well. The 
fmal part of this section can be solved in a couple ofdifferent ways. Most 
students did well on this part. 
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(a) This section was answered well by almost all candidates 
(b) This section was answered well by almost all candidates, although around 25% 

of candidates did not give the correct definition of a dispersive medium. 
(c) The algebra in this section was done well but few candidates could sketch the 

graph, which was suprising. 
(d) Around 25% of candidates thought that the flow is absolutely unstable if the 

group velocity is positive, so clearly have not grasped the concept of absolute 
instability. The majority answered this well, however, 

sk720
Rectangle



<.!or., V<"Jvv 11'='0 '"... V"'~ <i. r~ 	, _, r _ _ Vii . (" -: ~ V, '1~ '" r '1. ~, ..-vUJl,i., 04"'" l"V"f~c 7"" • 

!l ".-I 1'\f\An;\,.><Jvc Sr, f~ 1:1:'4-v: ;'..:1 
"'~;d, -j', 

-) , lX{,\.-\r>jlr+ .' --... -"", ....;': 'c ;""~ <­
1 --~ ,"(, 	!" ....-'l

t'"/C ~. .L:-"~ ~yW-{v':'5 ,rfi,} ~"......... -: ~./j.__, 'lCq-""'....,t '~,7"""C -Y­,."., ),
1l4'q.'VV~'-4~.'/" 	c;',.!.o ,. 	'i: ~ .,.. 	~ . 

.,.' +, (d -.If?IIO) ('L := Z'17 /.1) C'!;;; ~ (;:.
4-'(; 

,'Y\'? ;:0,' ( 
. fl -'>V; ,::LL-' _ ./\.A 4;:. 	~r/Vy; ~~i \? Wl"1!"'. f"''l:. l: )'?M)~ (~) (''1 rv-:, !!_ rJ O -"fl' 3'10 	(~j 

.=.. ...lL / ""! E "+" 	r-1l:."! 
'" I: __ ", . ,v 

>{'r", ....... r.c> r.r.'
 --. ?'C f':<: ,.'' ;'/'/ 1\-:1'( W':,;1r'·//V ·Jr....-, .\/'<"':: ;.r:'1'" 11\>'" t7 ....JJlcp.:t r",,~ " ~,.;. r Jr r~ J 
f r

c" .;: /. -\ v, i"i''Y.' v.' "'r\f"'v~~ i." -'11' \#'~~./·Lf..J: ~'J rV'...f "'0A>'2.~,;."
I /V'r'~ -A,Q"\.1 r-?ff}" -,..,,1' ( W'/""'cY .;"V4 

/'"" ..., ,.-., I' i , /. 	r r.wnAl •...l, .,,/1
'..-..::. P;I' ~ )I? ...-vr; ·rr""~Yi,f. fVLA~ , r...... <. '\C1 -(L '0 -~IV\ f";y.~ /1!M v I/' --" !\'-'W' v 

'ff"'''d-C! l1''';lSCG s: (y) 1I\I\M11CA,J lVy '1i,l./\A r4'Vct'v".A>¥: ~,~,: ~T·j ::;, \"-'\A1,j­
( f I ~ rC ~n"'X: rIA " 0(" \~1$') J I V. W\A I VI '0 >rvu I V'v"vV vrN Yt ')6, ..\ V l.-"v'W'i" l Y\ ~ 7'..J, if \/vr\)' IV;

!r") P.!!W' ,lf v -' ~ '" -r;" , . I " -,.., ~ , : I:J ' .., " " r-' , ~ J ,r,!
""""1 'C' w) ,"VISl-1v1 I~LM VVV;~S\"5 ~!e ry~ (c''vv",';! rv'c.f "'vvT'v'u' ~J\J5-CC: ;; VtJn{VI J\M..,t f\ 

~,..., \/'; 
/ 	1 J 

(('/'! ('OM "",.Av · H <; ''0 r""l',' ~ : Ii,/"'"t" ! 1 ,-,' j
'-c.. "'7' ! ""'(; 

" c 	o ,.., r 
t' L 

c 	r­Wi /'" I l, !' . 
--..I­	'.' ,~ r '.Jrv: , . <:! _ .,r ""'0', 'Yx?! rl', "', S 'Y.iC"i 1 
,,A tJ rr -:. .# r 1. J ; :no 3'1' i

1'-,h .... ' j 
\J', 	v I"'" /):.; C"I/J.\.{, C"'l;'.ll t, 

?;'ii·'" ... t ! ch,l,/vv; <:' , "", (q M) VI) S 'Q M --:;;; ~ (VYJ)t!YI '0 ~ ]"V. , )-..!.,J"!··VJ\"'~ 	=. i -I' ..~ v -' v 

~ 

"'v, ~ !'"' 	A./'/{\.)~ 'y'-"tLfV 

-, 
4-jc::Yv': v.j-.J.VV"C'cj ~\0'J~, ..,~CYv/< I"""'t~ -¥"'<1 (~. ""-.'YWJ/.r;;., if'V!i '~"":)(' ~VVJ,'i ). v'l1~,'

'd~' 

l 	( f"-, r­
, ;1"0 ; ; cCvy"Y }#"lO (I y,vvr') I .I ~C'>I'\IV" "l;<:ti ;!, U(\f 'n'iJ. ::w,/..J""~ ,... V.AM-\ yrv.,y..-r; 7'.,)..:v 

(rrb <~) r ')f'V J.Y) ry ~.,~ d < \'l'tJ }\ )? c ~d "'T\.II...o }v1,NJ h~ '\A 1 

.-r , ~ " r 
?f"'¥"7.,kJ v \ V"">;? Y'IV'~~ lIV\..VP; -jY'j' 7'/u vr'f"l,F7IAc!-).1' L1 ! sc.c JvriLf\.~?/vy y"i )7-rN"lO V 


, ~'~' 


~ YJ. r-l I ~, ;yp L;' ./<..,.4.,.., -...,.Yl: q -1/'1 t::'1 ;;::; -.vI.... 
,.,~;.v "'.\' Li. I '::;:J1V 

r, Y1 r r' ,--1 r;-r-, \ 
Y1 q -~.) 1? ->:1 n1::; :-'" d -~ Vt. t? ==-t V'YCA ..... Ir, ,N.,' ...yvv...), ('v'\0'VY)I, dM -(VIS, ~ -.. 


c'" /r-,,,, 
1'('", r-(" _ r \ r, \ Vl~ + roW! ,.;: ( r 	W . .... ... V) /", ClI, +-J"'l "",, vv', -Y':nZ!11 + (0,;;7; \M~ ~ \ 	
\ .. I' ; 

\ •• .. I -=j)?4: 

(r: ...... -z; (r\,. Z' ,Y'"l/Q _,.-+-\Y"l 'V\A _ _ :j 
, "\ ,,\./ I --::l 

~uc\S' "".,.1..-1: C;~Y'lY""1-\cd +-C:-1It..~vY:} )~~II\ ;; G;kw? Y"-¥4 ('1) 

( n) 	
\ ,J 

."1 r­ ( Ni.-j"1? I yt?1,1lA.,"lnJ r' i,"'11 • h j. --f:) .:= "'''':' \. 	I l; . . 	
\'\!' ~'Y1.•t:-IS"q'YIS ha ~\ 

. 1 n Yl~ ~r.'f'\?1' $1 r1" ;;. ,;; ')0 ~ 
V1c> 	;._ .::l(; 

~-, O::o',.r,l; l' ~v\'r,i?1/v1l (1M ~!' 1VY"',.L. li..t>"" Aj~ ~1..i , {I riA ' 

til \ 	
-' 

Yy, }..Wllf ::: )0 
. ' 

'~r;~ 7~ ~\.lAo1 r-vl,V~ 7)~), [2 " n }:i r~-~ 	r " 
in ('0) ~ v '""'-, ~ .'-"\/1... >!-IYII '"---"

lVII t l.>
f") 71 ~it \ 'WI N'IJdcht :=. \C! .. .t//---	l lMi ~ J;'+, Xl 

@ 


4 

http:C"'l;'.ll


This question requires the candidates to derive a familiar result in an unfamiliar way. 
This seemed to confuse around half the candidates and there were several low marks 
in this question. 

(a) This section was well answered. 
(b) Around half the candidates followed the technique suggested in the question and 

wrote down the energy as the sum of kinetic energy and the potential energy in 
the spring. Several tried alternative methods, some ofwhich were successful, 
but around 30% ofcandidates were thrown by this relatively simple section. 
Very few candidates commented on how these tenus vary over one cycle. 

(c) Most of the candidates who reached this section managed to perform the algebra 
correctly, but few followed the instruction to explain their reasoning. 

(d) Again, most candidates performed the algebra correctly but few commented on 
the dependence and even fewer managed to sketch the graph correctly. 
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