Physics 105



Review #3



The correct answers are now
listed at the end

1.  If the earth had its current radius, but exactly twice the mass, what would be the value of the acceleration due to gravity at the earth’s surface?  Give your answer in terms of g (9.8 m/s2).

(a)  g

(b)  g/2

(c)  2g

(d)  g/4

(e)  4g

2.  What speed must a satellite have if it is to be in orbit around the earth a distance 2RE from the center of the earth?

(a)  16 km/s
(b) 11 km/s
(c) 7.9 km/s
(d) 5.6 km/s
(e) 4.0 km/s

3.  When two objects are in thermal equilibrium, they have the same

(a)  internal energy (Eint) 

(b)  heat (Q)

(c)  work (W)

(d)  pressure (P)

(e)  temperature (T)

4.  An organ pipe (open at both ends) resonates at 300 Hz, but not at any lower frequency.  What is the length of the pipe?  Assume the speed of sound is 330 m/s.  

(a)  1.65 m   (b)  1.1 m   (c)  2.2 m   (d)  0.55 m  (e)  0.45 m

5.  If 0.05 kg of copper initially at 100 oC is placed in 0.20 kg of water at 20 oC, what is the equilibrium temperature?  Assume no water boils. The specific heat of copper is 387 J/kg- oC, and that of water is 4186 J/kg- oC.

(a)  30.2 oC
(b)  36 oC
(c)  84 oC
(d)  18.1 oC
(e)  21.8 oC

6.  What is the escape velocity for an asteroid of mass 2.0 x 1023 kg and radius 4.0 x 105 m?

(a)  12.9 m/s
(b)  8.2 km/s
(c)  5.8 km/s
(d)  0.67 km/s
(e)  11.2 km/s

7.  A car approaches a train-crossing bell at speed v.  The bell has a perceived frequency f1.  After the car passes the bell, the driver hears a frequency f2.  The two frequencies are in the ratio of 7:6 (or 6:7, depending on how you order them).

(a)  Which frequency will be higher, f1 or f2?  

(b)  If the speed of sound is 340 m/s, what is the car speed v?   

8.  An ideal gas occupies 2L at a pressure of 1 atm and temperature 300K.  What volume will the gas occupy at a pressure of 2 atm and temp of 150 K?

(a)  2L

(b)  4L

(c)  8L

(d)  1L

(e)  0.5L

9.  Mass m exerts a gravitational force F on mass M when they are a distance R apart.  When the two masses are a distance 4R apart, the force m exerts on M is 

(a)  F
     (b)  4F

(c)  16F

(d)  F/4
(e)  F/16

10. An organ pipe (open at both ends) resonates at both 300 and 400 Hz, but not at any frequency in between.  What is the length of the pipe?

(a)  1.72 m   (b)  3.43 m   (c)  5.15 m   (d)  0.858 m  (e)  0.572 m

11.  A standing wave is established in a 1.5 m long string fixed at both ends.  The string vibrates in 3 segments when vibrating at 80 Hz.  What is the speed of traveling waves on this string?

(a)  80 m/s
(b)  120 m/s
(c)  40 m/s
(d)  54 m/s
(e)  20 m/s

12.  Sound wave A has an intensity that is 100 times greater than sound wave B.  How many dB higher than B is sound wave A?

(a)  10

(b)  
100
(c)   20

(d)  10 log(2)

(e)  200

13.  What is the acceleration due to gravity on the asteroid in problem 6?

(a)  9.8 m/s2
(b)  4.7 m/s2
(c)  6.7 x 10-11 m/s2
(d)  83.4 m/s2
(e)  1.8 m/s2
14.  What is the temperature of a gas if there is one mole, at (P = 200 kPa, V = 0.01 m3)?  

(a)  2.4 x 104 K
(b)  361 K
(c)  482 K
(d) 241 K 
(e)  123 K

15.  If 80g of ice at -20 oC is placed in 200g of water at 15 oC, how much ice melts?  The specific heat of ice is 0.5 cal/g-K, and that of water is 1.0.  The latent heat of fusion of ice is 80 cal/g.

(a)  all of it
(b)  42.5 g
(c)  27.5 g
(d)  37.5 g
(e)  32.0 g

16.  A sound wave of loudness 40 dB has an intensity of ____ times the reference intensity Io.  

(a)  4

(b)  40

(c)  0.4

(d)  1040
(e)  104

17.  A string fixed at both ends has a length L.  What is the wavelength of a standing wave on this string if the string vibrates with five loops?

(a)  L/5

(b)  L/2

(c)  2L/5
(d)  5L

(e)  L

18.  When 40 grams of a metal, originally at 80 oC, is placed in 150 grams of 20 oC water, the final temperature is 25 oC.  What is the specific heat of the metal?  Give your answer in cal/gm-oC.

(a) 0.34 
(b)  37.5
(c)  0.40
(d) 0.091
(e) 0.25

19.  Two speakers are driven by a common oscillator.  They emit sound of wavelength ( = 80 cm..  I am a distance x1 from speaker #1, and x2 from speaker #2.  If I hear almost no sound, due to destructive interference, then which of the following is a possible value for the difference x1 - x2 ?

(a)  0 cm
(b)  20 cm
(c) 40 cm
(d)  80 cm
(e)  160 cm

20.  A satellite in a circular orbit around the earth has a period of 3 hours (10,800 s).  How far from the center of the earth is this satellite?

(a)  13.3 x 106 m
(b)  20.1 x 106 m
(c)  10.6 x 106 m


(d)  6.4 x 106 m
(e)  5.2 x 108 m
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