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Instructions to candidates:

There are four questions in this paper, answer ai{ questions. }

Give all answers to 2.d.p. : 1 : . . : . ,
5




A Jaguar XC75 car has a mass of 1350kg. The car can accelerate uniformly from rest up to lookm/h

in 3.4 seconds, from 100km/h to 160km/'h in 2.1 seconds and finally from _160km/h to 300k7m/h_in {
10.2 seconds. Draw a velocity time graph [4 marks] and calculate: ‘ _ _
a. The acceleration up to 100km/h. : {5 marks]
b. The total distance covered. ' o ~ [18 marks]
c.  The maximum kinetic energy of the DS3. . ; [3 marks]
The XC75 micro turbine motor develops 1600Nm of torque and generates the equuvalent of 140kW
of power.

C4 mo.r“s_j

leen that the rotating parts of the turbine can be accelerated from rest to this speed in 3.4 seconds

d. the angular velocity of the turbine.

and that they have a radius of gyratson of 0.25m calculate o [: 2 m\gsj
e. _the mass of the rotating parts. - . o H-meris)
f.  The rotary energy of the system. : -H2-rarkst—
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2.

a. The Jaguar of mass 1350kg and power 580kW is driven on a level road at its maximum velocity of

300km/h, calculate the co efficient of friction between the road and car tyres. 4 [7 marks]

b. The car is now driven up Constitution Hill at a constant speed, given that the hill is inclined at 1 in
- 5 measured along the slope, and that the frictional force between the tyres and the road is 550N,
construct a basic forces diagram {3 marks] and calculate the velocity. [13 marks]

P=Fv . quR:;_mg
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3. Gasses in a single cylinder engine occupy a volume of 35x10°m3 at a pressure of 15x10°Pa
immediately after combustion. Following expansion the new pressure is 1.8 x10°Pa, given that the
temperature is kept at a constant throughout the process, calculate the volume at the end of

expansion. Given that the bore of the éy!inder is 0.12m calculate the engine stroke. [13 marks]
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4. A square section of pipe has the cross sectional dimensions 0.6x 0.6m and carries fluid of density
850kg/m”® at a veiouty of 5my/s. At another section of pipe the. cross sectlon 18m lower the Cross
section dimensions have reduced to 0.4x0.4m. Calculate

a. the velocity at the lower end of the pipe. ' [6 marks]

b. the difference in bressufe between the two sections of pipe. 7 . | [6 marks]

c. the quantity of ﬂO\;?V. : o ' [4 marks]
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