Problem Solving Part

Q3. Consider a hydraulic jack being used in a car repair shop, as shown in the figure below.
The pistons have an area of A1= 0.8 cm? and A2 = 0.04 m? The hydraulic oil used has a
specific gravity of 0.870. A car that weighs 13000 N is to be jacked up. Calculate the force
F1in Newton (N) required to hold the car in the following two conditions:

a) When both pistons are at the same elevation.
b) When the car has been lifted for 2 meters above the level of piston 1.
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Q4. Water flows steadily through a splitter as shown in the figure below with volumetric
flow rate Q, = 0.08 m?/s, Q, = 0.05 m®/s, D, =D, =12 cm, D; =10 cm. If the pressure
readings at the inlet and outlets are P, = 100 kPa, P, = 90 kPa, and P; = 80 kPa, determine
external force needed to hold the device fixed. Take the weight of the splitter with water
inside it to be 200 N.
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Q5. A fluid flowing in turbulent flow in the axial direction inside a horizontal pipe of 10 cm
diameter has a velocity profile given by the following equation:
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Where n and K are constants, (P, - P_L) is the pressure drop in the pipe, L is the length of
the pipe, and Ry is the radius (diameter).

For a 35 m long pipe with pressure drop of 35000 Pa, n = 2, and K = 5, find the following:

a) The maximum velocity in the pipe
b) The average velocity in the pipe
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