AP Physics Fall 2013

Test12
(December 11)
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Problem 10 9 pts
Problem 11 i - B 10 pts
Problem 12 . | S 10 pts
Problem 13 ' 13 pts
Problem 14 . 28ts
Bonus | o 18 pts

Total




Name:

3 pts

3 pts

3 pts

1.

2

4.

State the equation that a mechanical system must meet to be a simple
harmonic oscillator.
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State the definition of pressure (either in words or equation)
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State the two conditions (either in words or equations) that must be
met for a rigid body to be in equilibrium
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State the condition required for a pendulum to be a simple harmonic
oscillator.
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3pts S. State Archimedes’ Principle in words.
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3pts 6.  State Pascal’s Law (either in words or equation)
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3pts 7.  Give the equation that relates the period of any simple harmonic

oscillator to its angular frequency.
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3pts 8.  Give the equation for finding the angular frequency of a spring-mass
oscillator.

3pts 9.  What principle tells us that the pressure of a fluid in a tube will
decreases with higher speed?
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9 pts 10. A swimming pool is 8.5 m long and 6.5 m wide. The swimming pool
1s filled to a depth of 3.0 m.

4pts A. What is the mass of the water?
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Jpts B.  What is the absolute pressure at the bottom of the pool?
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10pts 11. What volume of water will escape per second from an open-top tank

through an opening 1.5 cm in diameter that is 3.0 m below the water
level in the tank?
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12.

A.

B.

&)

A cube with sides of 13 cm in length and a density of 0.49 g/cm’ is
floating in a fluid of density 0.93 g/cm’.

What is the buoyant force upon the object?
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13pts 13. A spring stretches 6.3 cm when a 1.4 kg fish hangs from it. The spring
is then attached 0.85 kg block sliding on a frictionless surface to make
a horizontal harmonic oscillator as shown below. The mass is then
moved so the spring is stretched 12.3 cm and released from rest.

3pts A.  What is the spring stiffness constant? B
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Spts B.  What is the period of oscillation?
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28 pts 14. A uniform 1200 N beam of length 8.0 m is hinged at one end to the

wall and held on the other end by a rope attached to the wall as shown

below. A 700 N block is attached to the beam by a second rope at a
distance of 3.0 m from the wall.

8 pts A.  Draw proper Free Body Diagrams for the beam and the block.
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3 pts B.  Find the tension in the rope holding the block.
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6 pts C.  Find the tension in the rope attached to the wall.
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[Tpts D. Find the magnitude and direction of the force applied by the hinge
upon the beam?
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BONUS PROBLEMS

4pts 1.  Whatis the condition necessary for an object to float in a fluid?
pmsl~§. of object 77es? be [ess Ao~ 0 C}M/
o He ,;/ea,;;/y of the £luid.

o « , F H
p 1L C mn‘f" o / 7C E)f ‘F " !
oy Say less HE | < £
2. A simpie pendulum is constructed from a bob with mass 0.25 kg and a

string of length 2.3 m. The pendulum is released from rest at an angle
of m/10 radians.

4 pts A.  What 1s the pendulum’s angular frequency?

4 pts B.  What is the pendulum’s frequency in Hertz?
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3.

A.

Give the value of 2.0 atmospheres in the following units:

bars
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