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Instructor: B. Whiting, H.-P. Cheng
PHYSICS DEPARTMENT

PHY 2004 Final Exam April 26, 2003

Name (print, last ¯rst): Signature:

On my honor, I have neither given nor received unauthorized aid on this examination.

YOUR TEST NUMBER IS THE 5-DIGIT NUMBER AT THE TOP OF EACH PAGE.
(1) Code your test number on your answer sheet (use 76{80 for the 5-digit number). Code your name on your

answer sheet. DARKEN CIRCLES COMPLETELY. Code your student number on your answer sheet.
(2) Print your name on this sheet and sign it also.
(3) Do all scratch work anywhere on this exam that you like. At the end of the test, this exam printout is to be turned in.

No credit will be given without both answer sheet and printout with scratch work most questions demand.
(4) Blacken the circle of your intended answer completely, using a #2 pencil or blue or black ink. Do not make

any stray marks or the answer sheet may not read properly. If you believe there is no correct answer listed, leave the
answer spaces blank.

(5) The answers are rounded o®. Choose the closest to exact.
There is no penalty for guessing.

>>>>>>>>WHEN YOU FINISH <<<<<<<<
Hand in the answer sheet separately.

½water = 1000 kg/m3 Na = 6:022 £ 1026 particles/kmol
¾ = 5:67£ 10¡8 W/m2/K4 HV (steam) = 539 cal/g

1. A ball is thrown at 2 m/s horizontally. It lands 20 m away from
starting point. What is h (in m)?

(1) 490 (2) 75 (3) 3 (4) 56.3 (5) 408

2. Given m1 = 12 kg, m2 = 20 kg, and a = 5 m/s, ¯nd the coe±cient
of friction.

(1) 0.31 (2) 0.52 (3) 2.6 (4) 0.42 (5) 0.26

3. A pendulum is 80 cm long. It is pulled aside to an angle of 60±
with the vertical. What is the speed of the pendulum ball as the
ball goes through its lowest position? (in m/s)

(1) 2.8 (2) 5.6 (3) 7.8 (4) 0 (5) 13.2
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4. A ball of mass m strikes a scale with a speed v0. It rebounds at
the speed of 1

3v0. What is the impact force on the ball? Assume
the contact time is t.

(1)
4
3
mv0

t
(2)

mv0

t
(3)

2
3
mv0
t

(4) v0t (5) 0

5. How many grams of hot steam at 130±C are needed to heat 1000 g of water at 50±C to 90±C? (Cwater = 1 cal/g/±C,
Csteam = 0:46 cal/g/±C)

(1) 71.1 (2) 36.2 (3) 326.3 (4) 0.5 (5) 13.8

6. The temperature of the sun's surface is 5500 K. How much heat does it radiate in a day assuming the sun is a blackbody
(in J)? (Rsun = 7£ 108m)

(1) 2:8£ 1031 J (2) 3:6£ 1020 (3) 560:2 (4) 4:3 £ 1050 (5) 3:9£ 106

7. A 0.5 kg mass vibrates with amplitude 5 cm at the end of a spring whose spring constant is 25 N/m. Find the speed of
the mass when its displacement is 4 cm (in m/s).

(1) 0.21 (2) 1.4 (3) 366 (4) 2.1 (5) 3.6

8. A 50 cm length of straight pipe is attached to a car's mu²er. This tail pipe acts as a tube open on one end but closed
on the other. Assume the speed of sound is 360 m/s in the pipe. Find the frequency of its ¯rst overtone (Hz) (hint: the
second lowest frequency).

(1) 540 (2) 300 (3) 4060 (4) 15 (5) 70

9. Which of the following statements is incorrect?

(1) The fundamental frequency of a string or pipe depends on external force.
(2) Waves can pass through each other when they meet.
(3) The higher the frequency, the shorter the period.
(4) The speed of a wave is given by a product of the frequency and wavelength.
(5) A pipe with one end open has a lower fundamental frequency than a closed pipe of the same length.

10. Assume zero friction. What is the acceleration of the system?
(m/s2)

(1) 0.42 to the left (2) 0.33 to the right (3) 0 static (4) 3.2 to the left (5) 1.6 to the right
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11. Assume two identical masses of mass m undergo elastic collsion in a straight line. If v1 = 5 m/s and v2 = 0 initially, ¯nd
v2 after the collision.

(1) 5 m/s (2) ¡5 m/s (3) 0 (4) +2:5 m/s (5) ¡2:5 m/s

12. What is the tension T in order to keep the system in equilibrium?

(1)
mg
4

(2) mg (3)
mg
2

(4)
mg
3

(5)
mg
5

13. A solid piece of aluminum \weighs" 57.6 g in air and 26.5 g when submerged in a liquid. What is the mass density of the
liquid? (kg/m3; ½aluminum = 2700kg/m3)

(1) 1460 (2) 2040 (3) 980 (4) 208 (5) 15000

14. Estimate the work done when one cycle is completed (in J).

(1) 1000 (2) ¡100 (3) 560 (4) 1 (5) 0

15. Add together the following two vectors. The ¯rst has one component of magnitude 70 in the negative x direction and
another component of magnitude 90 in the positive y direction. The second vector has a magnitude of 120 in a direction
230± counterclockwise from the positive x axis.

(1) 147 at 181± (2) 182 at 88± (3) 25.4 at 30± (4) 233 at 134± (5) 280 at 230±

16. A string holds a 3.0-kg object in a horizontal circle of 60-cm radius while the ob ject moves at a rate of 1.20 rev/s. What
is the tension in the string?

(1) 102 N (2) 31.6 N (3) 5.6 N (4) 10.1 N (5) 3.6 N

17. The acceleration due to gravity on the moon is about 1.61 m/s2. What will be the period of a 200-cm-long pendulum on
the moon (in seconds)?

(1) 7.0 (2) 1.1 (3) 5.6 (4) 0.9 (5) 4.5
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18. Find the tension in each cord shown if the object weighs 50 N.

(1) 27.6 N (2) 55.1 N (3) 13.7 N (4) 22.5 N (5) 45.4 N

19. A certain mass undergoes simple harmonic motion at the end of a spring. The period of the motion is 2.10 s. The mass
oscillates back and forth through a total distance of 20 cm. Find the maximum speed of the mass.

(1) 0.3 m/s (2) 20 m/s (3) 2.1 m/s (4) 0.03 m/s (5) 70 m/s

20. A heavy weight hangs at the end of a 140-m cable. A worker at the top of the cable notices that when he strikes the top
of the cable sideways, the pulse hits the weight after a time of 4.0 s. With about what frequency must he vibrate the top
end if the rope is to resonate in its fundamental?

(1) 0.125 Hz (2) 17.5 Hz (3) 4.4 Hz (4) 557 Hz (5) 2.0 Hz


