Problems. Chapter 14
Q1. A large tank, open to the atmosphere, is filled with water to a height of 16 m. A small hole is opened at a height of 6.0 m above the bottom of the tank. What is the speed (in m/s) of the water through the hole? 

A) 14 

B) 16 

C) 60 

D) 22 

E) 10 

Q2. Figure 7 shows a snapshot of a fluid within a U-shaped tube that has both sides open at the top. Is this fluid in static equilibrium at this instant? 
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A) No, because the fluid level in both sides should be at the same height. 

B) No, because the fluid level in side A should be lower than that in side B. 

C) No, because the cross-sectional area of side A is less than that of side B. 

D) Yes, the fluid is in static equilibrium. 

E) The answer may be yes or no, depending on the density of the fluid.

Q3. The hydraulic jack shown in Figure 5 is used to raise the mass M through a height of 5.0 mm by performing 500 J of work on the small piston. The diameter of the large piston is 10 cm while that of the small piston is 2.0 cm. The mass M is: 

A) 1.0 x 104 kg 

B) 1.0 x 105 kg 

C) 1.0 x 106 kg 

D) 1.0 x 103 kg 

E) 1.0 x 102 kg 
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Q4. A tube of radius R is connected horizontally in series with another tube of radius R/2 as shown in Figure 6. Water enters the wider tube with speed v1 = 1 m/s. The water pressures in the tubes are P1 and P2, respectively such that P1+P2 = 10000 Pa. Choose the correct values for P1 and P2 (in Pa). 

A) P1= 8750 and P2= 1250 

B) P1= 8000 and P2= 2000 

C) P1= 6500 and P2= 3500 

D) P1= 5250 and P2= 4750 

E) P1= 7525 and P2= 2475 
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Q5. Oil is flowing through a horizontal tube that has two different cross-sectional areas as shown in Figure 7. At position A where the radius of the tube is 7.00 cm, the mass flow rate of the oil is 0.025 kg/s. What is the mass flow rate at position B where the radius of the tube is 3.50 cm? 
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A) 0.025 kg/s 

B) 0.013 kg/s 

C) 0.038 kg/s 

D) 0.050 kg/s 

E) 0.100 kg/s

Q6.A plastic sphere floats in water with 0.50 of its volume submerged. This same sphere floats in oil with 0.40 of its volume submerged. Determine the density of the oil.

A) 1.25 x 103 kg/m3

B) 1.01 x 103 kg/m3

C) 2.15 x 103 kg/m3

D) 1.90 x 103 kg/m3

E) 1.88 x 103 kg/m3

Q7. A person floats in the ocean with 90% of his body below the water surface. The density of the ocean water is 1025 kg/m3. What is the person’s average density in kg/m3? 

A) 922.5 

B) 1025 

C) 1000 

D) 900.0 

E) 945.2
Q8. A solid cube of wood 30.0 cm on each edge is totally submerged in water when pushed downward with a vertical force of 54.0 N holding it in equilibrium. The density of wood is approximately: 

A) 800 kg/m3 

B) 400 kg/m3 

C) 600 kg/m3 

D) 500 kg/m3 

E) 300 kg/m3

Q9.  A uniform block of wood floats in water with two-thirds of its volume submerged. What is the density of the wood? 

A) 0.67 g/cm3 
B) 0.75 g/cm3 
C) 1.25 g/cm3 
D) 0.97 g/cm3 
E) 1.5 g/cm3 
Q10. A penguin (bird) floats first in a fluid of density ρ1 = 1.0 ρ, then in a fluid of density ρ2 =0.95 ρ, and then in a fluid of density ρ3 = 1.1 ρ. Rank the densities of the fluids according to the amount of fluid displaced by the penguin, GREATEST first.

A) ρ2, ρ1, ρ3

B) ρ3, ρ1, ρ2

C) ρ1, ρ2, ρ3

D) ρ2, ρ3, ρ1

E) ρ3, ρ2, ρ1

Q7.  A balloon filled with helium gas that occupies a volume of 0.0500 m3 is attached by a light rope to the ground. What is the tension in the rope? (Density of helium gas = 0.1786 kg/m3, density of air = 1.293 kg/m3) 

A) 0.5460 N 

B) 546.0 N 

C) 5.460 N 

D) 54.60 N 

E) None of the others 

Q11.The open vertical tube in Fig. 3 contains three fluids of densities ρ1 = 300 kg/m3, ρ2 = 400 kg/m3 and ρ3 = 500 kg/m3, which do not mix. Find the pressure at point B.
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A) 1.03 x 105 Pa

B) 1.17 x 104 Pa

C) 5.34 x 106 Pa

D) 3.03 x 105 Pa

E) 1.51 x 105 Pa

Q13. On a standard day (atmospheric pressure), a pressure gauge instrument below the surface of the ocean (Specific Gravity = 1.025) reads an absolute pressure of 1.4 x 106 Pa. How deep underwater is this instrument? 

A) 129 m 

B) 133 m 

C) 140 m 

D) 15.7 m 

E) 100 m
Q14.  A Venturi meter is installed in a water main line, as shown in Figure 8. The pipe has a circular cross-section, with diameter D1 in the first segment and D2 in the second segment, with D2 < D1. The density of water is ρ. The volume flow rate of the water in the pipe is Rv (measured in m3/s). What is the difference in the water level Δh in the two tubes?
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	A uniform U-tube is partially filled with water. Oil, of density 0.75 g/cm3, 
is poured into the right arm until the water level in the left arm rises 3.0 cm. 
The length of the oil column (h) is then: 

	A) 
	2.2 cm 

	B) 
	8.0 cm 

	C) 
	3.0 cm 

	D) 
	4.0 cm 

	E) 
	10 cm 


	A water line enters a house 2.0 m below ground. A smaller 
diameter pipe carries water to a faucet 5.0 m above ground, 
on the second floor. Water flows at 2.0 m/s 
in the main line and at 7.0 m/s on the second floor. 
If the pressure in the main line is 3.0 x 105 Pa,
 then the pressure on the second floor is: 
(Take the density of water to be 1.0 x 103 kg/m3) 

	A) 
	5.3 x 104 Pa 

	B) 
	4.5 x 105 Pa 

	C) 
	1.1 x 105 Pa 

	D) 
	2.1 x 105 Pa 

	E) 
	3.4 x 105 Pa 


	The dimensions of a boat (ρboat= 150 kg/m3) is 3.00 m x 3.00 m x 1.00 m. 
What maximum load can it carry in sea water (ρsea water= 1020 kg/m3) 
without sinking? 

	A) 
	1350 kg 

	B) 
	7830 kg 

	C) 
	9200 kg 

	D) 
	19500 kg 

	E) 
	24300 kg 


