Physics 105

Review #3



Part I.  Multiple Choice.  Use the answer sheet.  Each is worth 5 points.

1.  Mass m exerts a gravitational force F on mass M when they are a distance R apart.  When the two masses are a distance R/2 apart, the force m exerts on M is 

(a)  F

(b)  2F

(c)  4F

(d)  F/2
(e)  F/4

2.  5 m3 of a monatomic ideal gas are at a temperature of 400 K, and pressure of 2 atm.   If the temperature is increased to 500 K as the pressure is reduced to 1 atm, what will be the final volume of this gas?

(a)  12.5 m3
(b)  3.13 m3
(c)  8 m3

(d)  2 m3

(e)  6.7 m3
3.  An object floats in water such that 2/3 of the object is submerged.  The density of water is 1.0 g/cm3.  In the same units, what is the density of the floating object?

(a)  1.0

(b)  2/3

(c)  1/3

(d)  0.0

(e)  4/9

4.  An object undergoes simple harmonic motion with a displacement x given by 

x = 0.2 cos (8t).  x is in meters and t is in seconds.  What is the period of this motion?

(a) 0.79 s
(b)  1.27 s
(c) 0.125 s
(d)  50 s
(e)  0.2 s

5.  A pair of eyeglass frames is made of plastic whose coefficient of linear expansion is 130 x 10-6 (oC)-1.  If the circular lens holes are 3.00 cm in diameter at 20 oC, to what temperature should the frames be heated in order to accommodate lenses of diameter 3.02 cm?

(a)  26 oC
(b)  71 oC
(c)  170 oC
(d)  51 oC
(e)  65 oC

6.  A mass on a spring oscillates with a frequency of 20 Hz.  If I place a heavier mass on the same spring, the frequency will

(a)  be unchanged
(b)  increase

(c)  decrease

7.  The planets go around the sun in orbits the shape of

(a)  parabolas

(b)  circles
(c)  ovoids
(d)  sines and cosines

(e)  ellipses

8.  For small amplitudes, the period of oscillation of a certain pendulum is T.  For large oscillations, the period of this same pendulum will be 

(a)  T

(b)  a little less than T

(c)  a little more than T

(d)  very much less than T

(e)  very much more than T

Part II.  Problems.  Show your work.  Each is worth 10 points

9.  A satellite circles the earth in an orbit of radius 3.6 x 107 m.  What is the period of its orbit?  The mass of the earth is 5.97 x 1024 kg.

10.  A mass of 10 kg has an apparent mass of 8 kg when completely submerged under water.  What is its density?

11.  An object is projected upwards with an initial velocity of 9.0 km/s.  What maximum height will it reach?

12. A mass m = 2.0 kg oscillates in simple harmonic motion on a spring whose force constant is 12.0 N/m, with an amplitude 0.2m.  What are the maximum speed and acceleration of this mass? 
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