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Instructions to candidates:

There are three questions in this paper, answer all questions.

Give all answers to 2.d.p.




A Jaguar XC75 car has a mass of 1350kg. The car can accelerate uniformly from rest up to 100km/h
in 3.4 seconds, from 100km/h to 160km/h in 2.1 seconds and finally from 160km/h to 300km/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. [18 marks]
¢. The maximum kinetic energy of the DS3. [3 marks]

The XC75 micro turbine motor develops 1600Nm of torque and generates the equivalent of 140kwW
of power. :

(4 mares |

Given 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 gyration of 0.25m calculate .
_ Cia «\orksl
e. the mass of the rotating parts. Hmarkst
f.  The rotary energy of the system. H2-marks}—

KE=Emv2 P=Tw T=Ia I =mk> KE:-Z-Jaf

Space for answers:

L vCrm(™)

3“ —— o e e

U 1
/ c. i
60 |- g | )

'
14'.|‘-2-l---|d--—]t‘:>.2."-‘3"i 5 '!:CS>
2.9

|66




a&-‘-tookng]kxggqg:ﬂ?an S oo
B i 7 R .

""I':"f"""?"ﬂ:'""“"“f'_f.fii.'fi.ffjI.'f.'f.f_fff_fﬁ_fffﬁfiﬁffﬁﬁﬁfﬁffﬁ—ﬁ_ﬁﬁfﬁ.f%%}ﬁffi}fﬁ'a,sm’f'jfﬁfffﬁ"fﬁfﬁlCZéfL;(lﬁ)I

= :
o O S .
"%%::::ﬁéff.&_..__.-_,,_,_ﬂﬂ_m__m,b ............................................... 2
..... 1~ o O O ) -




| '9__ LT G [ T R
......... = B4 or bW 5. .87-S = 95, J4rad
........... . RSP . NENER - I o £y
B -0

= W IO .« ) T GQIE‘SM .....................................................
.................... LSV 3 = S e
B I
..... m:_l;_,:,éﬂlép_‘?‘ﬂ‘iﬁé
........................... lcza.zs2

..................................................................................................................................................................

[52



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. [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]
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3. An internal combustion engine’s valve train is accelerated from rest to 6500rpm in 0.05s, given
that a single valve has a mass of 25g, calculate:

a. The angular acceleration the valve experiences, [5 marks]
b. The number of revolutions turned through in this time. [5 marks]

Given that once the valve had reached its operating speed of 6500rpm it can be considered to move
with simple harmonic motion with amplitude of 25mm, calculate:

c. The frequency of motion, . [3 marks]
d. The periodic time of motion, [3 marks]
e. The maximum force experienced by the valve. [5 marks]

f. The displacement from the equilibrium position given the linear velocity at this point is 13.6m/s.

[7 marks]
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