Final Exam - Part 1 - Question 1

Tuesday, March 16, 2021 4:31 PM

A 55-cm-long lawn mower blade takes half of a second to reach a full speed of 3500 RPMs (revolutions per
minute). The mass of the blade is 450 grams. Model the blade as a uniform rod rotating about its center, which has
the moment of inertia in the figure.

(a) When rotating at full speed, what is the angular momentum of the mower blade?
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Rubric
Part (a)
1 pt - Angular momentum equation
(b) What is the average net torque applied to the blade while reaching full speed? 1 pt - Omega unit conversion
0.5 pt - Application
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- Loy 1 pt - 2nd law for rotation equation
¢ =T 2t 1 pt - Alpha = delta_W/delta_t eq.
2 pt - Application
0.5 pt - Answer and units

Part (c)

1 pt - power = energy/time eq.

1 pt - rotational energy equation
2 pt - Application

0.5 pt - Answer and units

(c) How much power is required to accelerate the mower blade while reaching full speed?
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Final Exam - Part 1 - Question 2

Wednesday, March 17, 2021 10:09 AM

A child’s game called paddle ball consists of a small rubber ball attached to a rubber band, the other end of the rubber band is then
attached to a paddle. You notice a small child holding the paddle out in front of them with the ball hanging below. They jertk up on
the paddle quickly throwing the ball into a vertical oscillation.

(@) How could you determine, by observing the oscillation of the ball, whether the rubber band acts like a Hooke’s Law spring, and
thus creates simple harmonic motion?
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(b) If you estimate the ball to be about 50 g, and the period of oscillation to be constant 1.2 seconds, what would be an estimate of
the spring constant of the rubber band?
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o= ——F l M 7 lL Tl ___W\ Part (a)
1 pt - Answer
Part (b)

1 pt - omega = 2*pi/T eq.
1 pt - omega = sqrt(k/m) eq.
1 pt - Combining and solving
0.5 pt - Answer and units

Part (c)
1.5 pts - Answer

(c) Where did the energy in the oscillation originally come from?
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Printout

Tuesday, March 16, 2021 2:15PM

OSU Academic Integrity Statement

During this quiz you are ok to receive information, nor communicate with anyone, abour the form, content,
length, or difficulty of this quiz, Additionally, you are nor o use any unaurthorized resources while tking this quiz,

The allowed resources are: any nores you have collected during this course (handwriren, prined, or saved locally
ot your comipurer), blank sheers of paper of a digital bler, weiting urensil, a wler, a protractos, and a non-
communicating cileulator. Accessing the internet while tking the quiz for any reason other than downloading,
vicwing, or tuming in the quiz is strictly prohibited.

Recetving information or discussing details abeut this quie between the tdme of its reease and o time 48 hours later
s saickily profibited and is in violason of Oregon Stare Universing's Code of $tdent Conducr,

hatps: lifie corepronstate edu stud Juct. acadh 3

Any incidence of academic misconduct will be dealt with in accordance with Orregon 5 niversine's policics,
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Physics 202
Final Exam | Part 2 (35 minutes) | Cascades
3/15/2021

Callaharation is not allowed. You will have 35 minutes o download, solve, ke pietures, AND upload this exam o Grad-
escope,

1. (6 poines) Consider two speakers that emit sound symmetrically in all 3 directions (point source of sound),
Speaker 1 has a power of 15.0 W and is 300 meters away from your location. Speaker two has twice the power
of speaker 1, and is twice the distance away from you compared to speaker 1, The minimum threshold for hu-
man heanng is 10012 W/m2 What is the sound intensity level (in dB) ar the locaton you are ar?
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Question 2 on next page
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(0.5 points) Beta equation

(3.0 points) Add intensities at persons location (high level)
(2.0 points) Adds power at persons location instead of intensities (medium level)
(1.0 points) Adds beta at persons location instead of intensities (low level)

(0.5 points) P2 =2 P1 used

(0.5 points) A =4 pir2

(0.5 points) R2 =rl used

(0.5 points) Algebra - uses log_base_10 instead of In

(0.5 points) Consistent answer with "units"



2

beging to run, The speed of seund is aboue 343 m/s.

(6 points) Consider UV the car sitting ar rest purning at 300 He. A nearby dog, Brody, hears UV's purr and

(a) 1f Brody was to hear UV purring frequency as 27.5 He, what direction (towards or away) is Brody running

relative o LVE Explain.
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(B} How fast must Brody run to hear a purring frequency of 27.5 He?
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(¢) Brody is an amazing dog, but with regards to running, he can run about as fast as a normal dog can {about 30
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miles per hour), Use known quantitics sense making to determine if your answer to part (h) makes sensc.

'\}o = 23.6 M/s

unIT cY me

(2710 V5 PV}

o/ 30 24

No 7 Vavkwac pog
S Thig sSmwattey Dgfs noT Mk SEasl: .

Pog, 1’0 vee > BecTEoE BRoY 4 OV Gyp00 B
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Part (a) - 1.5 points

(0.5 points) indicates observed frequency is less than source
(0.5 points) indicates distance between obs and source must be increasing
(0.5 points) concludes that Brody is running away from UV.

Part (b) - 3 points

(0.5 points) identifies doppler shift equation
(0.5 points) usesvs=0

(0.5 points) uses - vo

(1.0 points) algebra

(0.5 points) correct answer with units

Part (c) - 1.5 points

(0.5 points) converts vo and 30mph to same units
(0.5 points) indicates that vo is greater than 30 mph
(0.5 points) Consistent answer with observation if comparing same units
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Question 3 on next page
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3. (06 points) A guitar has O strings, which are charactenzed by their note (A, B, C, D, I, F, or G, and the fre-
quency, The table summarizes each strings characteristies. The strings on a guitar are fixed on both ends and
when played normally, the string vibraces in ir's 1st harmonic.

String # Note Frequency
1 E 330 Hz
2 B 24T Hz
3 G 196 Hz
4 D 147 Hz
3 A 110 Hz
& E 824 He

(a) One of the & guitar srings was plaved normally while recording the sound produced. A graph of this sound is shown
helow, where the vertical axis is the displicement and the horizonal axis is the dme in seconds. What is the approximare
frequency of the guitar sering that was plaved normally? Which sering (1 through 6) was this soring?
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(b} 1 the same string from part {a) was plaved in it's 3rd harmonic, what would be the frequency? Which sering (1 though 6)
would the third harmonic sound closest ro?
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Part (a) - 3.5 points

(1.5 points) uses uncertainty in finding period from single cycle or uses multiple cycles (with our
without uncertainty) to find period (high level)

(1.0 points) finds period from one cycle only and mentions something about uncertainty but
doesn't attempt to quantify (mid level)

(0.5 points) finds period from one cycle (low level)
(1.0 points) f=1/T

(0.5 points) consistent f with units
(0.5 points) identifies closest string with calculated f

Part (b) - 2.5 points

(1.0 points) fm=m f1

(0.5 points) m=3

(0.5 points) consistent f3 with units

(0.5 points) identifies closest string with calculated f3



Final Exam - Part 3 - Questions 1 & 2

Monday, March 15, 2021 11:00 AM

Physics 202

Final Exam | Cascades Campus
3/18/2021

Collaboraticon is ot allowed, You will hav
uplnad this exam to Gradescape, Yeu will
arise.
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(6 points) Three pasticles are in an isoliied box with @ divider.
Pasticle #1 is intially on the left side, while particles #2 and
#3 are initially on the

ght side. The divider disappears, and

hich side of the hos particles inhabit, O]
befi o right. The possilde macrostates ane given in o table

below,
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. (9 points) Dr. Badnoulli has invented a new device
for measuring the velocity of fluid in a pipe. They
discover that 2 particular pipe, which has water
flowing through it, is supporting 2 20 kg mass and
5 kg piston. The piston has a radius, rp, of 4 em
and is in a frictionless of at the top of the
pipe with water exerting a pressure on the undes-
side of the piston, The pipe namrows from a cross
sectional area Ay to cross sectional area Az where

the water pressure is Pam = 101,325 Pa. Ay is five times larger than Az. The pipe diameter is sufficiently
small that we can ignore uny height/depth differences within the water.

Ve
What is the velocity of the water, ¥ in the smallee diameter section of pipe?
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