
PHYSICS 1 11 
FINAL EXAM 
FALL 2005 

55. A 2000 kg car travels on a level road at a speed of 30 mls. The driver 
cuts off the engine and the car stops after traveling a distance of 
800 m. Neglecting the effects of air resistance what is the coefficient 
of friction between the tires of the car and the road? 

@ T o 3  (b) 0.076 (c) 0.098 (d) 0.27 (e) 0.56 

56. A projectile is fired on a level plain 
with an initial velocity of 200 mls as \ 
shown to the right. HOW high does 
the projectile rise in the verZical 
direction3 Neglect all effects due to 
air friction. 

(a) 120 m (b) 250 m (c) 370 m (d) 430 m @) 5 1 0 3  

57. A 30 kg box slides down a frictionless 
inclined plane as shown to the right. 
Starting from rest how far will it have 
traveled after 0.4 s? 

(a) 12 crn (c) 48 ern (d) 58 cm 
~ ~ 

(e) 78 cm / 

58. A student whirls a stone on a string just above his head in a horizontal 
circle. The stone makes one complete revolution each second. If the 
boy speeds up the stone so it makes two revolutions per second, what 
happens to the tension in the string? 

(a) The tension is unchanged. 
(b) The tension reduces to half its original value. 
(c) The tension increases to twice its original value. 

tension reduces to one-fourth its original value. 
tension increases to four times its original value. 



59. A box is moving up a frictionless 
loading ramp as shown to the tight. 
The box has a speed of 12.0 m/s 
at the bottom of the ramp. What is 
its speed at the tap of the ramp? 

(a) 1.8 W43 (b) 3.8 m/s (c) 7.6 m/s (d) 9.7 mls (e) 10.7 rn/s 0 
60. A tennis ball has a velocity of 12 m/s downmrd just before it strikes 

the ground and bounces up with a velocity of 12 mls upward. Which 
statement is true concerning this idealized situation? 

a) The momentum of the ball and the momentum of the earth both ' change. 
(b)  either the momentum of the ball nor the momentum of the earth 

change. 
(c) The momentum of the ball is changed but the momentum of the 

earth is not changed. 
(d) The momentum of the ball isi unchanged but the momentum of the 

earth is changed. 
(e) Both the momentum and kinetic energy of the ball change because 

of the collision. 

61. The helicopter rotor blades shown at right 
can be considered as long thin rods. ~ a c h  
of the three blades has a mass of 150 kg 
and is 3 m long. How much torque must 
the motor apply to bring the blades from 
rest to a speed of 6.0 revls in 10 s? 

(a) 1696 Nm (b) 3248 Nm (d) 7372 Nm (e) 9432 Nm 

62. A future astronaut drops a 2 kg stone from his spacecraft to the 
surface of Mars that is 20 m below. After release how long is it before 
the stone strikes the surface? The mass of Mars is 6.92xld3 kg and 
its radius is 3 . 4 3 ~ 1 0 ~  m. 
Hlnt: First calculate g on Mars. 

(a) 2.0 s (b) 2.6 s @ 3 - 2 9  (d) 4.5 s (e) 5.3 s 



63. The wave shown to the 
right has a speed of 2.5 mls. 
What is the frequency of the o 2 5  50 
wave? 

(a) 2.5 H z G z $ ( c )  7.5 Hz (d) 10.0 Hz (e) 12.5 Hz 

64. An organ pipe open at both ends is 50 crn long. What is the frequency 
for its fourth harmonic? 

(a) The fourth harmonic does not exist for this pipe. 
(b) 343 Hz (c) 686 Hz (e) 2058 Hz 

65. A 3 kg piece of lead rests at the bottom of Saylorville lake. What is the 
buoyant force on the lead? 

(a) 0 N (b) 1.3 N G z $ ( d )  3.9 N (e) 5.2 N 

66. On a pleasant summer day in Ames the temperature is 7 7 9  and the 
relative humidity is 85%. What is the vapor pressure of water in the air 
that day3 

f i 2 . 6 9 k 9  (b) 3.17 kPa (c) 5.85 kPa (d) 7.84 kPa (e) 10.1 kPa 

67. A 10 g lead bullet with a speed of 50 mls embeds itself in a tree. 
Assuming 60% of the heat produced remains in the bullet, what is the 
rise in temperature of the butlet? 

(a) 3.6 '~ -(c) 7:20c (d) 9.6'~ (e) 10.8'~ 

68. A 0.040 kg ice cube at OOc is placed in an insulating box that contains 
0.0075 kg of steam at 1 OOOc. What is the equilibrium temperature 
reached by this closed system? Assume all the ice melts. 
Hint: This problem is long. 

(a) 23"c m ( c )  45Oc (d) 51 Oc (e) MOc 



69. In a lecture demonstration a glass device contained water in a bulb in 
one end. The other end was dipped in a dewar of liquid nitrogen. 
What happened? 

(a) The water immediately froze breaking the glass bulb 
(b) The water froze due to conduction of the heat from the water to the 

liquid nitrogen. 
(c) The water never froze due to the low heat conductivity of glass. 
(d) The water slowly froze due to the trapping of water vapor 

molecules by the liquid nitrogen. 
The water suddenly all turned from liquid to ice due to the trapping 
of water vapor molecules by the liquid nitrogen. 

70. On a cold winter day in Iowa the temperature inside a house was 20°c 
and the temperature outside was - 4 O F  (-20°c). How much heat was 
lost each minute from the inside through a I m by 2m glass window 4 
mm thick? 
~ in t :  MJ = I O ~ J  

(a) 0.48 MJ (b) 0.63 MJ (c) 0.84 MJ F E % e )  1.20 MJ 

71. A black metal sphere 15 cm in radius is maintained at a temperature of 
1200°c in a cold room. What power must be supplied to the sphere to 
maintain this temperature? 
Hint: Neglect absorption of radiation from the room by the sphere. 

(a) 32 kW (b) 49 kW (c) 61 kW @ F $ ( e )  95 kW 

72. What is the estimate by scientists of the approximate age of our 
universe? 

(a) Our universe had no beginning. 
b 6000 years 
c 13.7 billion years 8 

(d) 47 billion years 
(e) Scientists are unable to estimate the age of our universe. 



73. Scientists working at the RHlC particle accelerator believe they may 
have created a new from of matter consisting of . 

(a) a hot gaseous plasma consisting of quarks and gluons 
a hot plasma of quarks and gluons in the form of a liquid 

(c) a hot plasma of gold nuclei and electrons 
(d) a hot plasma consisting of neutrons and protons 
(e) a hot plasma consisting entirely bf anti-matter 

74. When the gas enclosed beneath the piston 
shown to the right receives'l930 J of heat, 
it performs 2250 J of work by raising the 
piston. What is the change in the internal 
energy of the gas? 

6 ) - 3 2 3 ( b )  +320 J (c)4180 J (d) +4180 J (e) 0 J 

75. The efficiency of a heat engine is 50% of its maximum. If the engine 
takes in steam at 500°c and exhausts fl at 60°c, how much heat must 
be consumed to produce a kJ of work? 

(a) I .6 kJ (b) 2.8 kJ c) 3.5 k (d) 5.2 kJ (e) 6.8 kJ a 
76. A Carnot refrigerator is used to convert 100 g of water in a freezer at 

OOc to I00 g of ice at OOc. The refrigerator exhausts at room 
temperature (20°c). How much work must be done by the refrigerator 
to freeze the ice? 
Hint: First calculate heat needed to freeze the ice. 

G G $ b )  3.2 kJ (c) 4.5 kJ (6) 5.2 kJ (a) 6.0 kJ 

77. 2 kg of water at 10% is slowly mixed with 2 kg of water at 14'~. What 
is the change in the entropy of the universe due to this process? 
Hint: In entropy calculations find answer to 4 decimal places. 

b) -0.27 J/K (c) +0.27 J/K (d) --0.41 J/K 



A subsystem A is in thermal contact with its surroundings B, which 
together comprise an isolated system. Consider the following 
situations. Which of the situations numbered 1-4 below can actually 
okur  in the real world? 

(1) Entropy of subsystem A increases by 5 JIK; entropy of 
surroundings decreases by 5 JIK. 

(2) Entropy of subsystem A increases by 5 JIK; entropy of 
surroundings decreases by 3 JIK. 

(3) Entropy of subsystem A increases by 3 JIK; entropy of 
surroundings decreases by 5 JIK. 

(4) Entropy of subsystem A decreases by 3 JJK; entropy of 
surroundings increases by 5 JIK. 

(a) 1 only (b) 2 only (c) 3 only @ G % ( e )  I. 2 and 3 only 


