Practice test for midterm 1
Physics 110
Prof. Guthold


Notes:

· I will provide useful equations on the front page of the test.  
· The real test will probably contain several multiple choice questions and a few longer questions where you have to do small calculations, explain the solution to a problem using physics concepts or explain how a certain physics demo/experiment works.  

· Go over the homework problems as well!

· Go over the examples we did in class!!

· Most solutions are at the end of the test.  

· More than one correct answer is possible for some questions.

· Material covered: 

Chapters:  2.3, 3.1, 3.3, 5.1, 7.1
Part 1.  Multiple choice

18)
A car increases its speed from 30 mph to 60 mph.  What happens to its kinetic energy?


A) No change


B) It increases by a factor of 2.


C) It increases by a factor of 4.


D) Not enough information is given to determine.

19)
After clearing the bar in the high jump, you land softly on a giant mattress. Landing on the mattress is much more comfortable than landing on a sand heap of equal size because

A) you transfer less momentum to the mattress in coming to a stop than you would have transferred to the sand heap in coming to a stop.

B) the force that the mattress exerts on you to stop your descent is much less than the force that the sand heap would have exerted on you.

C) you transfer more momentum to the mattress in coming to a stop than you would have transferred to the sand heap in coming to a stop.

D) your velocity is less as you land on the mattress than it would have been if you'd landed on the sand heap.

20) In the Olympics a ski jumper races down from a certain height h and jumps with an angle of 45º (see diagram). Ignore friction. Energy is conserved.  Now consider the highest point in his flight 

a. Does the jumper have a vertical velocity component at this point?

b. Does the jumper have a horizontal velocity component at this point?

c. Does the jumper have kinetic energy at this point?

d. Is his gravitational potential energy more, less or equal to his initial potential gravitational energy at the beginning of his jump? Explain?

e. Is his total energy more, less or equal to his energy at the beginning of the jump?  

I. (Classroom demo).  A man is standing still on a platform that can rotate.  He holds a bicycle wheel that is rotating clockwise when viewed from above.  He then flips the wheel upside down.  Which observations were made?
a. The man’s hair stood on end from static electricity.

b. The man started rotating clockwise. 
c. The man started rotating counterclockwise. 
d. The wheel stopped spinning.  
e. The man rocked back and forth.
2 points

II. With what physics concept can we explain the observation in I. 
1 point
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1.
A truck of mass 10,000 kg is driving over a bridge as shown. As the truck stops in the middle of the bridge, the bridge gives 0.1 m. What is the spring constant of the bridge?  

a.
980,000 N/m

b.
100,000 N/m

c.
10,000 N/m

d. 1000 N/m

e. None of the above. My answer is _______________________________
2.
A car of unknown mass drives over the bridge and you observe that it gives 0.02 m. What is the mass of the car?

a.
 19,600 N

b. 2000 kg

c. 9800 kg

d. 2000 N

e. None of the above. My answer is _____________________________
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3.
 A hammer thrower rotates his hammer and lets go at point A.  As viewed from above, the hammer will have a trajectory as in   

a. None of the above.

4.  
A car rounds a curve while maintaining a constant speed. Which force prevents it from skidding straight into the ditch? 

a.
 Sliding friction

b. Static friction

c. Centripetal force

d. Centrifugal force

e. Hooke’s force

5.   You go through a vertical loop during a roller coaster ride. When you are at the top of the loop the centripetal force is pointing

a. Up

b. Straight down

c. Nowhere

d. Towards the center of the loop

e. None of the above

6. You are hanging on the edge of a merry-go-around, and must exert a force of 400 N to hang on.  The speed of the merry-go-around decreases by a factor of 2.  How much force will you need to exert to hang on?

a. 50 N

b. 200 N

c. 1600 N

d. 800 N

e. None of the above. My answer is ________________________

7.
A block of ice at 0o C is floating on the surface of ice water in a beaker.  The surface of the water just comes to the top of the beaker.  When the ice melts the water level will:

a.
rise and overflow will occur.

b.
remain the same.

c.
fall.

d. depend on the initial ratio of water to ice.

e. depend on the shape of the block of ice.

8.   Your physics instructor filled a very light (weightless) aluminum coke can with water. The full can weighs 10 N as measured with a spring balance. Now he submerges the full can in water. What weight will the spring balance measure? 

a. About 10 N

b. About 5 N

c. About 0N

d. About 20N

e. None of the above. My answer is ________________________

9. State Archimedes’ principle.

10.  You buy some marshmallows on the ground and take them on a plane trip. How will the marshmallows look when you check them out in a plane at a height of 40,000 feet?

a. black

b. expanded, because of the lower air pressure

c. collapsed because of the lower air pressure

d. The same as on the ground. Pressure has no effect on them.

e. Runny, because of the lower air pressure

11.  Normal air pressure is about 100,000 Pa. What is the force on your body, due to this pressure (assume a surface area of about 2 m2).

a. 100,000 N

b. 200,000 N

c. 50,000 N

d. 400,000 N

e. None of the above. My answer is ______________________________________________

12.  A metal block has a mass of 1 kg and it displaces 0.5 kg of water. What is the net force on the block when it is totally submerged in water?

a. 9.8 N down

b. 14.7 down

c. 4.9 N up 

d. 4.9 N down

e. just gravity

13.  Air weighs about 12 N per m3. What is the total force on a balloon that weighs 2000N and displaces 1000 m3 of air?  

a. 1000 N

b. 2000 N

c. 12,000 N

d. 14,000 N

e. None of the above. My answer is __________________________________

14.
Heating of the earth from the sun is an example of 

a.
Conduction

b.
Convection.

c.
Radiation.

d. Sublimation.

15.
The warming of the handle of a pot on the stove is an example of 

a.
Conduction

b.
Convection.

c.
Radiation.

d. Sublimation.

16.
The cooling of the beach by a sea breeze is an example of 

a.
Conduction

b.
Convection.

c. Radiation.

d. Sublimation.

17.  Rank the following objects according to their temperature (coldest to hottest).

A charcoal glowing dully red; a candle glowing with an orange light; a light bulb filament glowing white.  

a. Not enough information

b. Candle – charcoal – filament.

c. Charcoal – candle – filament.

d. Filament – candle – charcoal

e. None of the above. The right order is __________________________________

18.  A metal block, a plastic block and a wooden block are at the same temperature. If you touch the three together,  

a. heat will flow from the metal block to the two other blocks

b. no heat will flow

c. heat will flow from the plastic block to the metal block and the wooden block.

d. Heat will only flow into the metal block, because it is a good conductor

e. None of the above. My answer is _________________________________

19.  The top heating element (broil) in your oven has a temperature of 400 K and it is heating the food by radiative heat transfer.  When you increase the temperature of the heating element to 800 K, the power output will increase by a factor of 

a. 2

b. 4

c. 8

d. 16

e. 32

Part 2. Concepts and such

1. You attach a 1 kg-mass to a 1m long bungee cord and then rotate if over your head counterclockwise as viewed from above.  When you rotate the mass at a certain constant speed, the bungee cord is extended to a length of 2 m.  The bungee cord has a spring constant of 10 N/m. 

a. According to Hooke’s law, what is the restoring force on the mass?

b. In which direction is this restoring force pointing and in which direction is the centripetal force pointing?

c. What is the magnitude of the centripetal force?

d. What is the magnitude and direction of the centripetal acceleration?

e. What is the velocity of the mass?

f. In what direction does the mass fly off when it is let go at point A. 


2. You are taking a ride in a helium balloon with your friend who wants to have the following questions answered. 

a. State Archimedes principle.   

b. When you take off, the balloon rises. What can you say about the average density of the balloon and the density of air. 

c. The balloon rises to a certain height and stays afloat (stops rising). How do the average density of the balloon and density of air compare now?

d. You fly into a patch of really cold air. What will happen to the balloon (sink, rise, stay at the same height) and why?

e. How could you steer the balloon?

5.  Identify three mechanisms of heat transport and give two  example for each.  

Solutions:  

18c, 19b 20, a.  The jumper has no vertical velocity at the highest point

b. The jumper has a horizontal velocity at the highest point

c. Since the jumper has speed at the highest point he/she also have kinetic energy (k = ½ mv2).  

d. The total energy remains the same. Initially, at the tip of the hill all the energy was gravitational potential energy. At the highest point in the jump, the jumper also has kinetic energy, thus the gravitational energy has to be less than what is was at the top of the hill.  

e. Total energy is the same. 

I, II, (no solution), 1a, 2b, 3c, 4bc, 5bd, 6e 100N, 7b, 8c, 9 (see book), 10b, 11b, 12d, 13e

14c, 15a, 16b, 17c, 18b, 19d,
Part 2:

1a.  10 N

1b.  Both towards the center, the spring force provides the centripetal force.

1c.  10 N

1d.  a = 10 m/s2 towards the center

1e. v = 4.5 m/s

1f. It flies along the tangent at point A, thus it flies off toward the right edge of the page.

2.  (no solutions)
5.  (No solution)
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