CHAPTER 13: Fluids

45. We may apply Torricelli’s theorem, Eq. 13-9.

v, =29(y, - ,) = /2(9.80m/s*)(5.3m) =102m/s ~ (2 sig. fig.)

We assume that there is no appreciable height difference between the two sides of the roof. Then the
net force on the roof due to the air is the difference in pressure on the two sides of the roof, times the
area of the roof. The difference in pressure can be found from Bernoulli’s equation.
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50. Use the equation of continuity (Eqg. 13-7b) to relate the volume flow of water at the two locations,
and use Bernoulli’s equation (Eq. 13-8) to relate the pressure conditions at the two locations. We
assume that the two locations are at the same height. Express the pressures as atmospheric pressure
plus gauge pressure. Use subscript “1” for the larger diameter, and “2” for the smaller diameter.
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52. The lift force would be the difference in pressure between the two wing surfaces, times the area of
the wing surface. The difference in pressure can be found from Bernoulli’s equation. We consider
the two surfaces of the wing to be at the same height above the ground. Call the bottom surface of
the wing point 1, and the top surface point 2.
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54. Use the equation of continuity (Eq. 13-7b) to relate the volume flow of water at the two locations,
and use Bernoulli’s equation (Eq. 13-8) to relate the conditions at the street to those at the top floor.
Express the pressures as atmospheric pressure plus gauge pressure.
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68. Use Poiseuille’s equation to find the pressure difference.
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71. The fluid pressure must be 78 torr higher than air pressure as it exits the needle, so that the blood will
enter the vein. The pressure at the entrance to the needle must be higher than 78 torr, due to the
viscosity of the blood. To produce that excess pressure, the blood reservoir is placed above the level
of the needle. Use Poiseuille’s equation to calculate the excess pressure needed due to the viscosity,
and then use Eq. 13-6b to find the height of the blood reservoir necessary to produce that excess

pressure.
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The spring constant is found from the ratio of applied force to displacement.
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The amplitude is the distance pulled down from equilibrium, so A=
The frequency of oscillation is found from the oscillating mass and the spring constant.
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We find the effective spring constant from the mass and the frequency of oscillation.
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Since the objects are the same size and shape, we anticipate that the spring constant is the same.
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From the graph, the period is 0.69 s. The period and the mass can be used to find the spring
constant.
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From the graph, the amplitude is 0.82 cm. The phase constant can be found from the initial
conditions.
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Because the graph is shifted to the RIGHT from the 0-phase cosine, the phase constant must be
subtracted.
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17. (a) The period and frequency are found from the angular frequency.
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(b) The velocity is the derivative of the position.
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(c) The acceleration is the derivative of the velocity.
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(a) At equilibrium, the velocity is its maximum. Use Eq. 14-9a, and realize that the object can be
moving in either direction.
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(b) From Eq. 14-11b, we find the velocity at any position
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(d) Since the object has a maximum displacement att = 0, the position will be described by the
cosine function.
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We assume that the collision of the bullet and block is so quick that there is no significant motion of
the large mass or spring during the collision. Linear momentum is conserved in this collision. The
speed that the combination has right after the collision is the maximum speed of the oscillating
system. Then, the kinetic energy that the combination has right after the collision is stored in the
spring when it is fully compressed, at the amplitude of its motion.
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The period of a pendulum is given by T =2z./L/g . The length is assumed to be the same for the
pendulum both on Mars and on Earth.
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There are (24h)(60min/h)(60s/min) =86,400s in a day. The clock should make one cycle in

exactly two seconds (a “tick” and a “tock™), and so the clock should make 43,200 cycles per day.
After one day, the clock in question is 26 seconds slow, which means that it has made 13 less cycles
than required for precise timekeeping. Thus the clock is only making 43,187 cycles in a day.
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Thus the pendulum should be shortened by 0.6 mm.




