Physics 104 – How Things Work    Summer 2003       Midtem Exam

Instructor: Dr. Roberto Ramos   June 19, 2003

Remember to write your name on your Exam Paper. 


Use a separate answer sheet.

UM Honor Pedge: On your answer sheet, please write with your handwriting and sign/date the following:

I pledge on my honor that I have not given or received any unauthorized assistance on this assignment/examination. 


Part I. Multiple Choice (40 points). Select the best answer.

1.
You are riding a merry-go-round that’s turning once every 10 seconds. Which of the following is true ?

a. This is not an example of uniform circular motion.

b. Your linear velocity is constant  but your linear speed is changing.

c. Your linear speed is constant but your linear velocity is changing.

d. Your angular speed is changing.

e. None of the above.

2.
You drop a ball from rest and it falls to the earth in 4 seconds. Neglecting air  resistance, during which of the 4 seconds does it cover the most distance.

a. During the 1st second.

b. During the 2nd second

c. During the 3rd second

d. During the 4th second

e. The distance covered per second is the same for any 1-second interval.

3.
You throw a ball up into the air, observe it momentarily stopping at its apex, after which it returns back at you. At the point when the ball momentarily stops at the top of its motion, which is true about its acceleration and velocity?

a. Both velocity and acceleration are zero.

b. Both velocity and acceleration are non-zero

c. The velocity is zero and the acceleration is constant.

d. The velocity is zero and the acceleration is changing.

e.   None of the above

4.
A meterstick is easier to rotate about __________ since most of the mass is distributed 

_________ this axis of rotation.

a. the 50 cm. mark;  closer to

b. the 50 cm. mark;  further out from

c. the 0 cm. mark;  closer to

d. the 0 cm. mark;  further out from

e. None of the above.

5.
Michelle Kwan, the skater, often increases her angular speed ( by drawing her hands closer to her body while spinning. The reason this is happening is because she is  conserving her _____________ while  ______________ her moment of inertia.

a. linear momentum, increasing.

b. angular momentum, decreasing

c. angular momentum, increasing

d. linear momentum, keeping constant

e. None of the above.

6.
On what physical principle is the idea of using automobile airbags based on ?

a. During a collision associated with an impulse F (T, an airbag increases the impulse time and therefore reduces the impulse Force felt by the rider.

b. During the collision associated with an impulse F (T, an airbag decreases the impulse time and therefore increases the impulse Force felt by the rider.

c. During the collision associated with an impulse F (T, an airbag decreases the impulse time and therefore decreases the impulse Force felt by the rider.

d. The airbag does nothing to decrease the force felt by the rider; it only absorbs the rider’s kinetic energy.

e. None of the above.

7.
If you double the temperature of a.hot object, its radiated power will 

a. double

b. quadruple

c. be 8x as before

d. 16 times as before

e. not change

8.
What is the purpose of putting argon gas inside light bulbs ?

a. Argon helps burn oxygen in the light bulb, making the glow brighter.

b. Argon provides a medium to conduct heat away from the filament.

c. Argon is inert, displacing oxygen in the bulb, keeping the filament from ‘burning’.

d. Argon itself glows when heated, providing more illumination.

e. None of the above.

9.
A rolling uniform solid cylinder reaches the bottom of a plank ahead of a rolling hoop

of equal mass and radius. Why is that ?

a. The hoop experiences more static friction than the cylinder.

b. The hoop has a greater moment of inertia than the cylinder, making it store more rotational energy that could have otherwise gone to translational energy.

c. The hoop has less moment of inertia than the cylinder, making it accelerate less.

d. The hoop’s center of mass is higher than the cylinder, making it more difficult to roll.

e. None of the above.

10. 
In Sesame Street, Bert and Ernie are wondering where the center of mass of the Letter L is. Could you help them ? Which point (end of arrows) represent where the center of mass is most nearly located.


a. A

b. B.

c. C.

d. D.

e. None of the above

11. 
For Christmas, your sweetheart gives you a nice loosely woven sweater to keep you additionally warm during the cold winter months. Looking closely at it, you notice many tiny air holes between fibers. Why will the porous sweater keep you warmer than the un-knitted one given to you by your ex? 

a. Cold air trying to pass through the tiny air holes are slowed down by the viscosity of air near

the sides of the small hole. (Poiseuille’s law).

b. Cold air undergoes complicated convection currents outside your knitted sweater that turns them into warm air when they enter your sweater. (Convection)

c. Cold air actually makes the holes contract, reasonably sealing your sweater from the cold.

d. The tiny air holes actually make no difference; you’re better off wearing the cheaper one

bought by your ex.

f. None of the above

12.
You need to give cookware to your best friend, who is getting married. So you go to Target, and find a variety of cookware made of copper, stainless steel, aluminum and brass, all of similar construction. Ignoring the price issue, which do you think your best friend would appreciate most and why ?

a. Copper, it is the most thermally conductive and therefore provides quick even heating at the base.

b. Stainless Steel, it won’t rust and is as conductive as copper.

c. Brass, so she can polish it after cooking and hang as a display.

d. Aluminum, because it is more thermally conductive than all these metals, and doesn’t tarnish.

e. Target doesn’t sell cookware.

13. Which of the following can radiate power in the form of light waves.

a. A cup of liquid Nitrogen (77 (K)

b. An ice cube (273 (K)

c. A lighted match

d. A fire-proof box containing a lighted torch.

e. All of the above

14. 
Instead of lifting a piano to a truck, moving companies use a ramp. Compared to directly lifting to the same level, this method (ignoring friction) involves doing ________ amount of work and with  ______ force on the part of movers.

a. less, greater

b. less, less

c. more, less

d. same, less

e. None of the above.

15. 
You are the commander (and sole operator) of the U-104, the UMCP Physics 104 Submarine consisting of a big hollow drum attached to 2  ‘ballast Tanks’ (smaller drums) that are completely filled with water. Submerged in Greenbelt Lake,  you sense that you’re running out of air and want to surface.  The only thing you have is a small fire extinguisher (filled with compressed CO2) and your stock knowledge of physics. What can you do to ensure your survival ?

a. Bang the submarine wall with the fire extinguisher, hoping someone will hear the 

    clanging.

b. Blast the fire extinguisher into your confined working space, spilling out CO2.

c. Blast the fire extinguisher into the ballast tank and displace the water with CO2.

d. Blow bubbles of CO2 to the surface of the lake to attract attention

e. All of the above.

16. 
The frosted light bulb in your lamp suddenly shuts off. You shake it and you hear some jiggling, presumably the broken filament.  What of the following practices will preserve the life of a filament, in general?

a. Driving the bulb with a lower voltage or lower current.

b. Buying a bulb with an inert gas such as argon.

c. Buying a halogen lamp. 

d. All of the above.

e. None of the above.

17.
At the back of your refrigerator is a big black metal object called the compressor, whose job is to compress the working fluid (freon) into a liquid as the liquid reaches the condenser.This liquid  is then evaporated inside the fridge. What happens to the  temperature of this liquid as it undergoes this ‘free expansion’?

a. suddenly rises as the liquid becomes a gas

b. suddenly falls as the liquid becomes a gas

c. remains constant as the liquid becomes a gas

d. suddenly falls while the liquid remains a liquid .

e. suddenly falls as the liquid becomes a solid

18.
Where is heat dissipated to the environment in the airconditioning cycle?

a. in the condenser

b. in the compressor

c. in the evaporator

d. in the tubing/fins before the condenser

e. in the tubing/fins before the compressor

19. 
Let’s say you don’t know the difference between a flute and a piccolo except that they are essentially pipes open on both ends, with holes on the sides to make more tones than a hollow cylinder.  However, you are told that the piccolo is nearly a half-sized version of the flute. Which of the following is then a distinct possibility?.

a. The piccolo’s tones are an octave higher than those of the flute.

b. The piccolo’s tones are an octave lower than those of the flute.

c. The piccolo’s tones are the same as those of the flute.

d. The piccolo’s tones are impossible to compare to the flute since all musical instruments 

    produce unique frequencies.

e. None of the above.

20.
A man is holding a floating balloon by its string inside an elevator. Suddenly, the elevator cable snaps and the elevator free-falls.  The startled man instinctively let’s go of the balloon. What happens to the balloon ?

a. It floats to the ceiling of the elevator.

b. It falls to the floor of the elevator.

c. It doesn’t move, relative to the elevator.

d. It expands suddenly.

e. None of the above.

Part II.  Mix and Match (30 points)

Match the device or phenomenon listed on the left column with the most pertinent physical principle, listed on the right column, that best describes its operation or description. Write only the corresponding letter. There should be no doubling of letters.

21.
Helium and Hot Air Balloons


A.
Blackbody Radiation

22.
Refrigerator




B.
Bernoulli’s Law

23.
Ferris Wheel




C.
Angular momentum and Torque

24.
Roller Coaster




D.
Archimedes’ Principle

25.
Spinning Top




E
Projectile Motion

26.
Seasaw




F
Conservation of KE and PE

27.
Light Bulb




G
Friction and Centrifugal Force

28.
Hypertension




H
Uniform Circular Motion

29.
Honey and Syrup 



I
Conservation of Linear Momentum

30.
Frisbees




J
Poiseuille’s Law

31.
Football flying a field



K
Resonant Transfer of Energy

32.
Violin





L
Heat Pump & Thermodynamics

33.
Rotor Amusement Park Ride


M
Static Friction

34.
Bump Cars




N
Angular momentum and Precession

35.
Wheels




O
Viscosity
Part III Using Physics on a Date (15 points) – Problem Solving

At an amusement park, you convince your date with considerable bravado  that doing a free-fall drop in one of park rides should be a doozy and no big deal. It is a 50 meter drop but having taken Physics 104, you declare that one shouldn’t be afraid because the fall happens quickly. Your date is convinced to ride but on the way up to the top, she (he) gets nervous and starts pulling your hair.  You are forced to calculate the exact time of free-fall to appease your date. Calculate this number with the appropriate units, showing your starting equation, solution and encircling your final answer.

Part IV – Describing How Things Work  (15 points)

Enumerate the main parts of an air conditioner. Briefly describe how the air conditioner works







OR

Enumerate the main parts of a violin. Briefly explain how each part makes the violin  work.

Bonus (10 points): Of all the demos we’ve been doing, which one did you like best, and why ?

SOLUTION to   Midterm Exam

Part I Multiple – Choice (40 points)

1. C


6. A


11. A


16. D

2. D


7. D


12. A


17. B

3. C


8. C


13. E


18. D

4. A


9. B


14. D


19. A

5. B


10. B


15. C


20. C

Part II. Mix and Match (30 points)

21. D


26. C


31. E

22. L


27. A


32. K

23. H


28. J


33. G

24. F


29. O


34. I

25. N


30. B


35. M

Part III. Problem Solving (15 points)

Your amusement park car free-falls through a distance of 50 m, dropped from a stationary state. How long is this time of flight ?

Since motion involves uniformly accelerated motion along the vertical and under the

zction of gravity, the following equation works:

x = vot + (1/2) gt2
Since there was no initial speed, then  vo = 0 so that x = (1/2) gt2 or t = ((2x/g). Thus,

with g = 10m/s2 and x = 50 m, we find t = (10 seconds or about 3.3 seconds.

Part IV. How does it Work ? (15 points)

Airconditioners: See Class Discussion Notes or Read Book section on Airconditioners

Violin: See Class Discussion Notes or Read  Book section on Violins.
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B


C


D
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