




















 
ENGINEERING TRIPOS PART IIB 2018 

ASSESSOR’S COMMENTS, MODULE 4C8: APPLICATIONS OF DYNAMICS 
 
 
 
 
Question 1 
Car Steering.  Attempted by almost all candidates.  Parts (a) and (b) were bookwork and generally fine.  Part 
(c) (slip angles) was generally OK, but almost nobody realised that the slip angles are zero when the speed 
approaches zero.  In part (d), there was considerable confusion between the turn centre and the Neutral Steer 
point, which are completely different things! 
 
Question 2 
Lateral and Longitudinal Forces; Wheel Shimmy:  Another popular question.  Part (a) was generally fine.  In 
part (b), the candidates were required to do some simple second year mechanics – draw a free body diagram 
and write a couple of equations of motion for a planar system.  This was particularly a problem for taking 
moments about the towing point.  Their abilities to do this simple task were very poor indeed, with 
confusion about the forces that are inside and outside the free body boundaries. 
 
Question 3 
In part (a) many candidates did not account for the square brackets and thus neglected to multiply the k_t.c2 
term by pi.S_0. Solutions to part (a) often incorrectly included c or assumed that R was proportional to W. 
An expression for c found in part (a), valid only for k=0, was often erroneously carried forward into part (b). 
Many unsuccessful answers to part (b) consisted of lengthy algebra without any explanatory comments. 
 

Question 4 
Most descriptions of wheelbase filtering in part (a) demonstrated a good understanding of the mechanism. In 
part (b)(i) many candidates were able to derive correctly the natural frequencies and mode shapes by 
inspection. A significant minority of answers didn’t deal correctly with the pivoted beam and its springs. 
Only a few solutions derived the equations of motion and performed an eigenvalue analysis. In part (b)(ii) 
the expressions for natural frequencies found in part (b)(i) were often sensibly equated to the expressions 
found in part (a), but guidance on choosing suitable values for wavenumber ’N’ was invariably not included 
in the answer. 
 
 

D Cebon,  20/5/2018 


