





Mapakatw HITOPEITE vVa BPEITE LEPLKEC ATTO
TIC EPWTNOEI TTOU Oa MITOPOUCAME Vd
CUVAVTNOOUUE Katad Th Siapkela Twv Kould.
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During last years acceleration a top speed of 100 km/h was reached. Due to big improvement in the
new drivetrain, the new vehicle reaches a top speed of 120 km/h. The aerodynamics chief has some
worries about the stability of the rear wing bracing due of the highr aerodynamics load. Given the
geometry below, by how much % does the bearing force in point A change in comparison to last year
(The aerodynamic package did not change and therefore some values can be assumed for both
vehicles).

All the useful parameters are given below:
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The given circuit shows an implementation of a BSPD latch.
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Evaluate the

« time to trigger: transition of both inputs from Vs to 0V. State the results in milliseconds. Round to one decimal place.
+ time to reset: transition of both inputs from 0V to Vs. State the results in seconds. Round to one decimal place.

The following conditions are assumed:

Vs = 5V

« R1=150kQ
« R2=56MQ
« C1=15pF

« ideal Diodes with constant Vf = 0.7V and Ir = 0A

* FETs as ideal "switches" with Vth somewhere between 1V and 4V, Rds_on = 0Q and Ices = 0A

« ideal operational amplifier

« at least on trigger and reset cycle already occurred before

» the circuit has reached steady state before the input transition

« there is an input conditioning circuit evaluating hard braking and respective power delivery or throttle position with digital
outputs which is not shown in the schematic

both digital inputs have always exactly the same logical state which is either 0V, trigger conditition, or Vs, idle

Give your answer in the following format: time to trigger, time to reset. Example: if the time to trigger is 1234,5ms and the time to reset is
12,3s then use 1234.5, 12.3 as answer value.

Answer:




9) Your team use a LiFePO4 TS battery with 12051P layout. The minimal, nominal and maximal cell voltage is
2.8, 3.3 and 3.65V, the cell capacity is 7.2Ah. Only the rear wheels are driven by independent motors and
inverters. The custom-designed inverters have 900uF capacitance each. For the discharge circuitry, only a
relay and a resistor are used. What is the minimum possible average power of the resistor during the
discharge process?

FSG finite-state machine

A) 25.7 W
B) 34.5W
C) 27.6 W
D) 34.2 W
E) 33.9 W
F) 16.9 W
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The shown finite state machine is used to check if an input data stream matches with some regular expression.

The data matches the regular expression if the final state g4 is reached at the end of the input stream.

Brake Lines What regualar expression(s) will be checked by the state machine?

The maximum pressure in your hydraulic brake lines is esfimated to be 85 bar. How thick does the D "(gff|gss|fisf)*(f2g gsggs|gg)$
shielding of thoze lines need to be? O ~([fislg]+(fslgss £5))*(fog)s|es[2g 5]%)$
O A(g(ss o)) f=)*(s[((fas)?ez))s

O “{(g¥(sslg))fs)+(s gsgglgg)®

® ¢ 6 6 6 6 & O You may select one or mare answers.

() no shielding is required if the pressure is below 95 bar (9.5 MPa)
) no shielding is required because brake lines require no shielding
() min. 1 mm aluminum or steel

) min. 1 mm steel or 2 mm aluminum
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H Aristurtle stvat otnv suxaplotn 6€on va avakolVwoEel TNV CUHMETOXN TNG OE
6uo &iebveic Siaywvicpoug Formula Student, otov Formula Student Austria
kat otov Formula Student East yia tnv aywviotikn cefov 2021.

O Formula Student East 6a mpaypatoroinOst 3-8
FORMULA 2 Avyouctouv otnv miota Zala Zone Automotive
STUDENT Proving Ground.
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- O Formula Student Austria 6a mpaypatorroinOsl
EA - 25-29 louAilov otnv smionun mota tTneg Formula 1,
FORMULA STUDENT AUSTI oto Red Bull Race Track.
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