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This question was the least popular on the paper, no doubt because the topic (slipping under 
friction) has not appeared on any previous Tripos paper. However, those students who 
attempted the question generally produced very impressive answers, and the question 
obtained the highest average mark for the paper. 
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Parts (a) and (b), involving the derivation of transfer functions and spectra were generally 
well done. Parts (c) to (e), involving integration of the spectra to yield rms values, were less 
well done. The students were intended to employ various white noise approximations, and 
the solution to part (c) was given on the paper to help them spot the appropriate approach. 
The question will be used as an example on the course next year to ensure that future students 
have a better understanding of white noise approximations. 
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A popular question with most students showing a good understanding of the topic. Most 
students were able to derive the describing function in part (b), with relatively few students 
making significant algebraic errors. Part (d) was less well done, with few students giving a 
fully comprehensive description of the frequency response function. 



."'"_ "'S 

'L ;- 2-. -) -)\.. - c')\ ')L T )(-0 

.' _ '5 
- -2-~ 1'+ r.J... /.- - ')L 

c!:. ( C~.l '\ LL ~. v\ ~ 

-' ;L C (\..~, cl 

L ~ a-r.,(lL ",- ;1.3 c 

v< -JL. -- X 3 .:= '0 
,. ,,---.-,'. 

)L = G ) )( -:::- C cl ')l := C ':(. .- 'i-,~ ~. { cZ ,/0C\-. h ) 

U t 

~ -LS r;] 
'-r 

._-
- S \S -\ ~ ~\ ~ ')0 

~>< ? 'lJ 

;~ <- 0 

~l ,,c? C -fi,..l C, ,2 t:'fk, "V':U" ",,' r ,,-~ '[ 

lL -2,z -2\.j_ 
1...

(\ - - -s -t- . \ \ L_-=- ) ~ 

~ 'l''' t:\o • "- -~ \,0 v ~~ "' s len. \, It\c c" ,{ c.(.)' sfo 
~ 'lc ,,' lJ·,>C'-'" r~"t- L' Skt\:rl. '_Ht -l'" < '-:,:% 



- s.2
, 

lc) 
"\ 

.).. 

sr-FtGLE 
..... ~ 
~ 

;7/~u N ~-{ A8 LE 

~;t~}N~T A& LE 

, .'C, <.' -.;;;;:~__S1"t1 g Le 
~ThgL5 

Another popular question, with most students being able to identify and classify the singular 
points of the system in parts (a) and (b). A common error in part (c) was to omit detail from 
the phase plane diagram. In part (d), the bifurcation diagram was often drawn in error, or 
drawn without an indication ofthe significant features. 


