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QUESTION 1 
 
1.1 Kinematic viscosity is the ratio between the dynamic viscosity and the density 

of fluid and is measured in m2/s.  
  

  (2) 
 
1.2 The high viscosity will cause the oil to have a large shear resistance to motion 

resulting in a high power loss.  
  

  (2) 
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QUESTION 2 
 
2.1 A hydraulic accumulator is a device which can be used as a storage chamber 

in which fluid energy is stored as potential energy and from which it can be 
released during high demand in a fluid system.  

  
 

  (3) 
 
2.2 The presence of air in a hydraulic will result in the increase of free play and 

distortion to the pipes and cylinders due to expansion, thus affecting the 
movement of the actuator. 
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 2.3.2 

mm
l

K
P

l
l

MPaK

KV
V

KKK

KPa
PK

GPaGPaEK

consideredisansioncylinderandpresentisairif

e

e

airtotal

air

lcyle

air

cyl

41,5
25,01064108,21

1064108,21
1057862,27
1083104,596

57862,27

1025998,36
1056346,835100

3
103
1

1044
1

111

56346,835
4,183104,596

44
5,2

110
5,2

  exp      

3

3
6

3

9

399

=
××=∆

×=
×
×

==
∆

=

=∴

×=

××
+

×
+

×
=

++=

=
×==

===

−

−

−

ε

α

  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (9) 

    [20] 
 
 
QUESTION 3 
 
3.1 3.1.1 
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QUESTION 4 
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4.2 4.2.1 A stream line: at any given instant of time the position of 

successive molecules can be coupled up by a curve which is 
tangential to the direction of the motion at that instant.  

  
 

  (2) 
 
 4.2.2 A steam tube: it is an imaginary boundary defined by stream lines 

drawn to enclose a tubular region of a fluid. No fluid flows across 
the boundary of such a tube.  

  
 

  (2) 
 
 4.2.3 A path line: this is the path followed by a molecule.     (1) 
 
 4.2.4 Lamina flow:  this is the flow when each particle flows smoothly 

alongside its neighbours without interfering with the adjacent paths; 
in this case the stream lines do not intersect at any given unit of 
time.  

  
 
 

(2) 
 
 4.2.5 Turbulent flow:  this is when flow is accompanied by an 

indiscriminate eddy current; in this case the stream lines intersect 
at random.   
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QUESTION 5 
 
5.1 5.1.1 The rota-flow meter is used to measure the flow of a fluid.    (1) 
 
 5.1.2 The pitot tube is used to measure the velocity of a fluid.    (1) 
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QUESTION 6 
 
6.1 Refer to the attached velocity diagram. 

Up to 4 marks will be deducted for incorrect usage of scale. 

VELOCITY 
DIAGRAM.pdf  
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6.2 6.2.1 The moving blade inlet and outlet angle 
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 6.2.2 The relative velocities at the inlet and outlet of the moving blade 
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