
































 Engineering Tripos Part IIA 2018 

Assessor’s Comments 

Q1  Shock Tube Problem.  Attempts 27, Mean 10.7 

Poorly done by most candidates and the average mark was only achieved after changing the 

mark scheme to increase the weighting of the introductory parts of the question.  Common 

errors were: to consider only one side of the piston and then find an erroneous equation to 

complete the set; to not use the data about the initial temperature; to get hopelessly bogged 

down in the algebra. 

Q2 Fanno flow.  Attempts 51.  Mean 16.5 

Probably too straightforward as a question. Well done by every candidate.  Least satisfactory 

part was, surprisingly, the introductory discussion of variation of basic parameters.  Even 

those who got this badly wrong, answered the later parts correctly, by correct use of tables. 

Q3 Hydraulic Jumps.  Attempts 45.  Mean 16.5 

Another question the candidates murdered, with most producing “crib” quality solutions. 

Q4 Prandtl-Glauert Scaling.  Attempts 7.  Mean 11.1 

The question involved quite a bit of derivation of standard theory.  Interestingly, every 

candidate forgot that the speed of sound is a function of position in compressible flow and 

that some comment about why it can be replaced by the stagnation value (result of 

linearization) should have been included. 

Q5 Design of Supersonic Intakes.  Attempts 45.  Mean 12.8 

All candidates had a clear idea of the shock systems implied by the two intake designs.  Most 

struggled with the pressure drag on the intake lip, tending to use free-stream pressure on the 

outside.  Discussion of the relative merits of the designs was good, except when it involved 

the knock-on effects for any engine.  Some of the statements made about this can only be 

described as bizarre e.g. (a) Intake has a higher static pressure recovery, therefore does more 

work meaning the engine has less work to do or (b) Engine requires highest static pressure 

recovery as possible. 

N.B.  The engine requires a given Mach Number (or rather a given value of 
0
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the flow to be turned to engine axial direction.  If a higher Mach number than this is 

delivered, there will need to be further diffusion (and probably therefore more stagnation 

pressure loss).  If the flow is not delivered at the engine axial angle, then further turning is 

required (again involving an intake extension and probably more loss).  The only real figures 

of merit for the engine are:  stagnation pressure recovery (as high as possible), flow 

uniformity and zero flow angle. 



Q6 Finite Difference Schemes.  Attempts 44.  Mean 14.1 

All candidates knew exactly what to do and did it well.  Only hard marking on the discussion 

part kept the average to a reasonable level. 

Q7 (a) Finite Volume Methods and (b) Axial Turbines.  Attempts  10.  Mean 11.5 

Not many attempts.  Those that did attempt it did well on one half of the question 

(approximately equally split between the parts), suggesting that this was a last resort question 

for those running out of other questions they thought they could do.  The half attempts were 

quite good. 

Q8 Axial Compressors.  Attempts 26.  Mean 11.8 

All candidates did well on the early parts, with most trouble caused by the change of frame 

for the rotor and stator and in particular which frame to apply the loss coefficients (relative 

frame for the rotor, absolute frame for the stator).  Only 3 sightings of Bernoulli, which is a 

record low. 

Tom Hynes 
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