/ . Physics 103 Exam 4 | . 17 December 2000 l03exC

KEYCODEis BDEAC

The decibel intensity level of a jackhammer is 130 dB. Determine the decibel level if
two jackhammers operate side by side.

__A. 65dB
__B. 130dB
__C. 133d8B
__D. 144dB
E. 260 dB

A certain string on a piano is tuned to produce middle C ( f = 261.63 Hz) by carefuily
adjusting the tension in the string. For a fixed wavelength, what is the frequency
when this tension is doubled?

—_A. 130.08 Hz
—_B. 185.00 Hz
—C. 370.00 Hz
. D. 446.63 Hz

E. 523.26 Hz

. . A 2-kg block with density less than water is tied down as shown in the figure. It
displaces 5 kg of water in this situation. What is the tension in the string?

object
string

A. 10N
B. 20N
C. 30N
D. 70N
E. 100N

A rope of length L is clamped at both ends. Which one of the following is not a possible
wavelength for standing waves on this rope?

A. L2
B. 2L/3
C. L

D. 2L
E. 4L



The two dams are identical with the exception that the water reservoir behind dam A
extends twice the horizontal distance behind it as that of dam B. Which one of the
following statements regarding these dams is correct?

A. The force exerted by the water on dam A is greater than that on dam B.

B. The force exerted by the water on dam B is greater than that on dam A.

C. Dam A is more likely to collapse than dam B if the water level rises.

D. Dam B is more likely to collapse than dam A if the water level rises.

E

The horizontal distance of the water behind the .two dams does not determine
the force on them. : ‘ .

Which one of the following statements is true concerning an object executing simple
harmonic motion? -

__A. lts velocity is never zero.

__B. lts acceleration is never zero.

__C. lts velocity and acceleration are simultaneously zero.
__D. Its velocity is zero when its acceleration is a maximum.
__E. Its maximum acceleration is equal to its maximum velocity.

Pipe A is 0.50 m long and open at both ends. Pipe B is open at one end and closed at
the other end. Determine the length of B so that it has the same fundamental frequency

as A.

__A. 026m

__B. 050 m

__C. 075 m

_D. 10m -
E. 20m

A guitar string produces 4 beats/s when sounded with a 250 Hz tuning fork and 9
beats per second when sounded with a 255 Hz tuning fork. What is the vibrational
frequency of the string?

__A. 240 Hz
__B. 246 Hz
__C. 254 Hz
__D. 259 Hz

E. 263 Hz

A spring required a force of 1.0 N to compress it 0.1 m. How much work is required
to stretch the spring 0.4 m?

A. 04J
B. 061J
C. 08J
D. 2J
E. 4J
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A bell produces sound energy at a rate of 4.0 x 103 W and radiates it uniformly in all
directions. What is the intensity of the wave at a distance of 100 m from the bell?

A. 3.18 x 108 W/m?

. 3.14 x. 107 W/m?
C. 5.02 x 102 W/m2
D. 5.02 x 102 W/m?
E. 6.28 x 107 W/m?2

Water flows through a pipe of diameter 8.0 cm with a speed of 10.0 m/s. It then
enters a smaller pipe of diameter 3.0 cm. What is the speed of the water as it flows

through the smaller pipe?

_A 14 ms

__B. 28 nm/s

_C. 27 m/s

__D. 54 m/s
E

71 m/s

A cable stretches by an amount d when a crate of mass M hangs from it. The cable is
replaced by another cable of the same material having the same length but twice the
cross sectional area. What is the mass of the load that can be supported by the thicker

cable if it stretches by an amount d?

__A M/
__B. M2 - : —
_C M ‘
_D. 2M
_E. 4M

What is the wavelength of a wave with a speed of 12 m/s and a period of 0.25 s?

__A. 025 m

__B. 15m e ) Tt
__C. 30m

__D. 24m

_E. 48m
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Consider_the following figures depicting rectangular pulses on a string.

L | L2 3

4 5
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14. Which pulses must be superimposed to give the situation shown in 5.

__A 1t1and2
B 1and 3
—C. 2and4
—D. 1,2 and 4
_E. 2,3, and 4.

15. A 0.2-kg block is held in place by a force F that results in a 0.10-m compression of a
- spring beneath the block. The spring constant is 100 N/m. Assuming the mass of the
spring is negligible compared to that of the block, to what maximum height would the

block rise if the force F were removed?

A. 026 m
B. 052 m
C. 25m
D. 5m

E. 10m
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16. A large tank is filled with water to a depth of 15 m. A spout located 10.0 m above the
bottom of the tank is then opened as shown in the drawing. The tank is vented to the
atmosphere at the top. With what speed will water emerge from the spout?

A 31 ms
_B. 9.9 m/s
__C. 14 m/s
. D. 17 m/s
__E. 31 mis
17. What is the period of pendulum consisting of a 6-kg object oscillating on a 4-m
string?
— A 025s
_B. 050s S . o
_C. 10s
—D. 20s
E. 40s

18. Using the value of atmospheric pressure at sea level, 1. x. 10° Pa, estimate the total
mass of the earth's atmosphere above a 5-m? area.

—A. 5x10%kg
_B. 9x102kg
—C. 2x104kg
—D. 4x102kg
__E. 3x105kg
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The diagram shows the various positions of a child in motion ona swing. Somewhere
in front of the child a stationary whistle is blowing.

(o

Stationery
Whistle

At which position(s) will the child hear the highest frequency for the sound from the
whistle? ' '

A. atbothAandD
at B when moving toward A

B

C. at B when moving toward C
D. at C when moving toward B
E

at C when moving toward D

Young's modulus of nylon is 5 x 10° N/m2. A force of 5 x 105 N is applied to a 2-m
length of nylon of cross sectional area 0.1 m2. By how much does the nylon stretch?
—A. 2x10"m

B. 2x102m
—C. 2x103m

D. 2x10%m
—E 2x105m N



