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Archimedes Principle and Buoyancy

1. A block of wood has a density of 660 kg/m3.  The 

specific gravity of the wood is most nearly

A. 0.15 B. 0.3 C. 0.66 D. 10



2. A Uniformly dense block of a certain material 

has a volume of 0.3 m3.  When it floats on water, the 

block displaces 0.06 m3 of water.  The specific gravity 

of the material is most nearly

A. 0.2 B. 0.5 C. 1.0 D. 5.0



The Pressure Field in a Static Liquid-Manometers

3. Consider the pipe shown below with air trapped 

between the water and oil.  The gage pressure in the oil 

at location B when location A is open to the 

atmosphere, in kPa, is most nearly

A. 24 B. 29        C. 33 D. 39
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4. The rectangular homogeneous gate shown below 

is kept closed by the force applied to the gate at a 

distance of 1 m above the fluid surface.  If the fluid on 

the left side of the gate has a mass of 800 kilograms 

per cubic meter, the magnitude of the force F required 

per meter of width to keep the gate closed is most 

nearly, in kN/m,

F

Fluid

3 m

Frictionless

Hinge

1 m

A. 6.6         B. 8.8       C. 12      D. 35 



Stress, Pressure, and Viscosity

5. The ratio of the shear stress to the rate of shear 

deformation is the definition of 

A. Reynolds number

B. Mach number

C. Viscosity

D. Froude number



6. A force applied to a flat plate moves the plate at a 

speed of 0.2 m/s.  The plate is separated from a 

fixed plane surface by a 0.25 mm thick fluid film. The 

viscosity of the fluid is 40x10-3 Ns/m2.  If the area 

of the plate in contact with the fluid is 0.5 m2, the 

force applied to the plate is most nearly

A. 0.016 N B. 1.6 N C. 16 N D. 160 N
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One-Dimensional Flows

The Continuity Equation

7. If the speed of flow of an incompressible fluid is V1

meters per second in the larger diameter pipe shown 

below, the speed V2 in the smaller diameter pipe will be 

most nearly:

A. ½ V1 B. V1 C. 2V1 D.4V1



B
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A

Steady, Incompressible Flow in Conduits and Pipes

Bernoulli Equation

8. In the figure below water flows through a cross section 

at point A of a 20 mm diameter pipe where the pressure is 

200 kPa and the velocity is 10 m/s.  At point B further down 

stream the pipe has been elevated 5 meters above point A.  

Neglecting friction in the flow, the change in pressure 

between points A and B is most nearly, in kPa,

A. -49 B. -5 C. 5  D. 49



9. For laminar flow through a pipe, all of the following are 

true EXCEPT

A. The flow has no mixing and moves in layers.

B. The flow Reynolds number is less than 2100.

C. Pipe roughness does not affect the friction factor.

D. The head loss varies directly with the square of the 

velocity of the flow.



Questions 10 and 11:

For questions 10 and 11 consider an incompressible fluid 

flowing steadily through two pipe sections that have 

identical lengths and diameters shown below.  The pipe in 

Figure A is horizontal and the pipe in Figure B is vertical.  

The fluid pressure, density and velocity at the pipe inlets 

are the same.  The fluid flows from the large diameter 

section to the small diameter section in each pipe.  The 

point x in the small diameter pipe sections is the same 

distance from the pipe entrances in both figures.
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10.  Select the correct response comparing the velocity 

at point x in the two figures from the following:

A. The velocity at point x is larger in Figure A. 

B. The velocity at point x is larger in Figure B.

C. The velocity at point x is the same in both figures.

D. None of these is correct.



11.  Select the correct response comparing the pressure 

at point x in the two figures from the following:

A. The pressure at point x is larger in Figure A.

B. The pressure at point x is larger in Figure B.

C. The pressure at point x is the same in both figures.

D. None of these is correct.



12. A fluid having a specific gravity of 0.6 flows 

steadily through a constant diameter pipe experiences 

a pressure drop of 100 kPa and an elevation rise of 7 

m.  The head loss for this flow is most nearly

A. 3 m B. 10 m C. 17 m D. 24m  



13. Water is to flow steadily between two reservoirs 

that have a difference in elevation of 40 m.  The pipe 

connecting the two reservoirs has a diameter of 0.2 

m and the average velocity of the flow in the pipe is 

to be 3 m/s.  If the friction factor for the flow is 0.02, 

the maximum distance between the reservoirs 

without using a pump, in meters, is most nearly

A. 17 B. 52 C. 820 D. 870



Pump Power Equation

14. A pump moves water from a lower reservoir to a 

second reservoir located at an elevation 50 m above the 

first.  The total length of pipe connecting the two 

reservoirs and pump is 1000 m.  The volume flow rate 

between the two reservoirs is 0.2 m3/s.  The pump 

efficiency is 80%.  Neglecting friction, the power supplied 

to the pump, in kW, is most nearly

A. 78 B. 98 C. 123 D. None of these

Reservoir 2

PumpReservoir 1

50 m



Reynolds Number

15.  A fluid flows through a 0.03 m diameter pipe.  If the 

kinematic viscosity of the flow is 1.3·10-6 m2/s, the 

minimum velocity for which the flow will be fully 

turbulent, in m/s, is most nearly

A. 0.4 B. 4 C. 40 D. 400



Steady, Incompressible Flow in Conduits and 

Pipes

Friction Factor

16. A fluid flows though a rough pipe with a Reynolds 

number of 1800.  The friction factor is most nearly 

A. 0.020 B. 0.036 C. 28 

D. None of these



17. Water flows though a galvanized iron pipe.  If the 

pipe diameter is 25 mm and the flow is fully rough, the 

friction factor is most nearly

A. 0.030 B. 0.032      C. 0.040 D. None of 

these



Minor Losses in Pipe Fittings, Contractions, and 

Expansions

18. The friction loss coefficient for flow through a 

restriction to flow in a 30 mm diameter pipe is 0.9.  If the 

friction factor is 0.02, the length of this pipe, in meters, 

that will have the same head loss at the same average 

velocity is most nearly

A. 0.60 B. 0.74 C. 1.35 D. 1.67



Hydraulic Gradient (Grade Line), Energy Grade Line

Pump Power Equation

19. Two reservoirs are connected by pipes and a pump.  

Reservoir A is located 15 m in elevation above the 

reference, and reservoir D is located at 60 m in elevation 

above the reference.  The pump located between B and C 

must deliver oil (specific gravity of 0.7) from A to D at the 

rate of 0.16 m3/s.  Assuming that the energy lost from A to B 

is 2.5 m and from C to D is 6.6 m, the power supply to the 

pump, in kW, is most nearly

A. 10 B. 49 C. 59 D.84
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20.  A dam is 200 m tall and supplies water to a hydraulic 

turbine located at the bottom of the dam.  If the turbine is 

90% efficient, the power produced for a volume flow rate 

of 1 m3/s through the turbine, in kW, is most nearly

A. 176 B. 196 C. 1760 D. 1960



Fluid Measurements

Flow Meters

21. Water flows through the 6 cm pipe fitted with the 

orifice shown in the figure below.  The flow is 

monitored by a mercury (sg = 13.55) manometer.  If 

the manometer height h = 60 cm, the volume flow 

rate of the water, in m3/h, is most nearly

A. 13.3 B. 18.9        C. 21.4        D. 31.3

Water

D0=3 cm

Mercury
h

D1=6 cm



The Impulse-Momentum Principle

22.  A fluid having a specific gravity of 0.8 flows 

steadily through a horizontal 50 mm diameter pipe with 

a pressure of 400 kPa and velocity of 0.5 m/s.  The 

pipe makes a 90 vertical turn and the pressure 

becomes 380 kPa. Atmospheric pressure is 100 kPa.  

The horizontal force required to hold the pipe, in N, is 

most nearly

A. 0.589   B. 0.785 C. 589     D. 785



Dimensional Homogeneity and Dimensional Analysis

Similitude

23. Flow over a 30 meters tall dam is simulated in a 

laboratory with a model 1.0 meter tall dam. If the average 

speed of flow over the full scale dam is 2.0 m/s, the 

speed of flow at which the model should be studied, in 

m/s, is most nearly

A. 0.067 B. 0.183 C. 0.361 D. 10.95


