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1. A Ducati Panigale motorcycle, can accelerate up to 96.6km/h in 2.7 seconds, it can then reaches
215.4km/h after a further 7.7 seconds. It can be brought back to rest in 36m. Sketch a velocity-
time graph [5 marks] and calculate:

a. The rate of acceleration to 96.6km/h, [5 marks]

b. The rate of acceleration from 96.6-215.4km/h, [4 marks]

c. The total combined distance travelled for acceleration and deceleration.  [8 marks]

d. The total time taken for both movements. [6 marks]
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Figure 1 above shows the Ducati Panigale driving up an incline measuring 1 in 4.5 measured along
the slope. There the coefficient of friction between the tyres and the road surface of 0.35 and the
mass of the Panigale is 193kg. Given that the power developed by the engine is 109kW, construct a
forces diagram [# marks] calculate the velocity of the Panigale. [# marks]
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3.

The Ducati Panigale developes it maximum Torque of 99Nm at 9000rpm, given that the engine can
achieve this speed in 0.95s, and that the rotating parts of the engine can be assumed to have a

radius of gyration of 280mm, calculate:

a. The mass of the rotating components, [12 marks]
b. The power developed by the engine at the speed. [2 marks]
¢c. The torque developed at 10750rpm which is when the Panigale achieves its maximum

power of 109kW. [5 marks]
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Figure 2

The large single cylinder engine has dimensions of those shown in Figure 2. At the commencement
of the compression stroke the pressure is 1.2bar. Given that the pressure has increased to 32bar at a

temperature of 287°C, calculate:

[11 marks)

a. The compression ratio,
[6 marks]

b. The temperature before combustion. o©
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Beer, of density 1000kg/m3, flows from a barrel, similar to that
in figure 3, via a horizontal tap. The diameter of the tap at the
entrance is 40mm and the velocity of the beer entering the tap
is 0.75m/s. Given that the exit pressure is 1.013bar and the
diameter of the tap is 20mm, calculate the pressure inside the
barrel. [11 marks]
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Figure 3
THIS QUESTION HAS A MULTIPLE CHOICE ANSWER, CIRCLE ONE ONLY:

a. 105518.75bar b. 1.06bar c. 105.51bar d. 10.5.5bar
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A composite silicon hose as shown in figure 4, comprises of
an inner and outer layer of silicon of thermal conductivity
191 W/Mk and thickness 1.5mm, and a middle layer of
nylon weave with a thermal conductivity of 5W/mK and
thickness 3.5mm. The hose runs through an engine bay,
has an outer diameter of 40mm and is 70mm long. Given
that the fluid within the hose is of a temperature of 80°C
and the engine bay temperature is 38°C, Calculate the heat Figure 5.
transfer. [15 marks]
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THIS QUESTION HAS A MULTIPLE CHOICE ANSWER, CIRCLE ONE ONLY:

a.521. 93kw ¢. 51.6. 2kW d.516.2W
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A section of chassis in a vehicle can be modelled as box section with
dimensions as seen in the diagram left. The beam experiences a
bending moment of 4000Nm. Given that the material of the chassis
120mm has a Young’s modulus of elasticity of 205GN/m? calculate the

140mm
maximum stress and the radius of curvature of the beam.

80mm [15 marks]
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8.

A drive shaft has an annular cross section with an inner diameter of 50mm. It is to be subjected to a
torque of ®™Mm, given that the maximum shear stress must not exceed 52MN/m?, calculate the

shaft inner dia?ter. o elp .

“OWNM

[14 marks]
3

( SR2x105 kT 0.057 ) — (/éx. A9« Q. 05)}
( 52,¢;@6 ,¢7T) _{ "

@
'"'fﬁfﬁﬁﬁfﬁﬁﬁﬁélﬁ:%ﬁﬂﬁﬁﬁb;@i?;é;};ﬁiﬁIﬁiﬁ@jﬂﬁfﬁﬁﬁfﬁﬁIfﬁﬁff.f.fff.f.:'.'.ﬁ'.f'.'.f.f'.'.f.'.ﬁ'.ﬁi'.'.ﬁ'.ﬁ'.'_f.f.'.f.ﬁﬁ'.ﬁﬁ'.'.ﬁ'.'.f.fjﬁ'f.'







