. PHYSICS 207
. Fall 1994
Prerequisites: Caleculus (Math 221 or eguivalent). HRlgebra,
trigopometry and caleculus will be used extenaively.

- Materials Weeded: Text: Berway, Physics for Scientists E'Engineers with
 Modern Physice, third edition {(updated]. : :

Lak manual: Rollefson and Richards, Labnratdry Experiments i
Feneral FPhysice, 1994 adition.

Lab notebook: preferébly hard bound with cross-hatched ruling.
Bring 1t to your firet lahoratory meeting.

Calculator: preferably with trigonometric, exponential, and
logarithmic functions. Xnow how to use it, and make sure
batteries are charged for exams. :

Lectures: 8:50 am MWF in 1300 Sterling Hall. Preof. J. £, Sprott
{3285 Chamberlin Hall, 263-4449, eprott@juno.physics.wlsc.edu).
The lectures pupplement but do not substitute for the reading.
Fead the apsigned matarial befors lecture. Tha Friday lectures
are optional. except for exams and for honors studerite. Everyone-
is encouraged to attend. ' '

. Digcuesion sectlons: Your diecussion section will ke led by your TA who
will be your prime contact and source of aseistance. General
questions about the homework are allowad before it is due, but
don't expect your TA to work out the scluticne for you in advance.
Quizzes will occasionally be given in your discussion sectlon and
will count toward your grade. : :

Laboratory: Follow the “General Instructions® in the labeoratory manual
{pagss 1-3}. The experimenta are to be written up during the
labaratory period in the lab notebook. Bave your lab inatructor
initial and date the work before you leave the lab. The lab
notebook is not to be taken from the lab except with permiselon of
your instructor. The lab ip in 4300 sterling Hall. :

Homework: The homework problems are assigned in the syllabus for each
week and should be handed in at the first discuseicn section the
following week. Late problem set= will not be accepted. Homewcrk
will count toward your grade. You may work with others on the
homework, but make sure the paper you turn in is not eimply copied
from scmecne eles. The solutions will be discuseed in-your
discussion section and placed on reaserve in the Physics Library
{4220 Chamberlin Hall}. ' ' ' '

Hour Exams: Exams will be given during the Friday lecture as follows:
. ' September 30, Chapters 1-5

October 28, Chapters 6-11
Decenber 2, Chapters 12-18




The exams will be closed-bock, but you will be allowed one By X
11-inch sheet of notas. The exams will be graded and handed back
in your first diecussion sectlen of the following week. Solutlons
will be discussed and placed on reesrve in the Phymics Library
{4220 Chamberlin Hallj}. There will be no makeup exams.

Final Exam: Tha final exam will be at -10:05 am on Friday, December 23
{room to be announced). It will cover the entlre course {Chapters
1-22) with equal weight. You will be allowed two Bk X 11-inch
sheete of notes.

grading: The course grade will conslet of the following componente:

3 hour exams 200 peoints
: Final exam ' 200 pointe
Laboratory 100 points
Homework & dlipcusgsien 100 points

TOTAL 700 points

Lab, homework and discussion grades will be assigned by your TA
and will be normalized to the distribution on the hour exams.
Letter grades will be aseigned baeed on the total number of polnte
apcumulated.

Copsultation Room: Room 1402 Sterling ie mtaffed by TA'e from Physlce
207 and 201 during much of the week. See the schedule card on the
door. You may ask gquestione of any of the TA's or come during the
hours that your TR is there. You may alsc make an appointment with

. your TA at any mutually convenient time and place. :

Complaints and Concerpe: If you have a non-subject matter gueation. or
concern that cannot ke resclved by your TA or professcr, contact
Jean Buyehlman, Instructional Program Manager {afterncons in 2520
sterling Hall, 262-2629). .

alternate Refereoposs: To see the same topics explained differantly, try
the following {on reserve in Physics library - 4220 Chamberlinj:

Halllday and Resnick, Fundamentals of Physics
Giancoli, General Phyaice
fusbult, Tools for Problem-Solving

general hdvica; Phyeice is not somathing you read and memorize, rathex
1t is something you learn how to do. Try the following etudy
procedure: .

1} Read the chapter pricr teo lecture, 20 that you will know what
ic'e about.

23 Listen carefully to the lectuore and take notes.
34 This is crucial: Do not go back and read and re-read the

chapter until you “understand it." Rather, start working problems,
going back through the chapter to clarify points as they come up.
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References are Lo Serway, Physics, 3rd edition {updated}.
Lab manual 1s Rellefeon and Richarde, 1994 edition.
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Prleems

1:4,14,35,42,53,61
2:5,13,34,35,50,53; 3:7,14,17,43,52,69 .

4:3,8,1?,3D,35,44; 5:22,29,33,5ﬂ,75,£?

Exam {9/30} chapters 1-5

6:9,19,24,32,38,49; 7:10,20,25,42,61,8%
8:2,11,18,25,36,49; 9:B,19,27,46,53,65
101?,10,21,26,35,52} 11:4,21,29,36,39,41

Exam [10/28) chapters 6-11

12:6,7,21,31,42,58; 13:8,16,23,32,49,59

14:12,15,26,36,45,658; 15:3,13,21,38,43,74

16:1,7,.17,30,36,54; 17:1,12,26,38,46,57
1@:7,11,30,45,50,580; 19:5,ﬁ,31,45,54,?5

Exam {12/2} Chaptere 12-18

20:11,31,37,.45,60,81; 21:6,14,24,31,29,75
22:7,15,20,27,28,42

Final Exam ({12/23) Chapters 1-22
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Phyaice 207
Fall 19%4
Special Friday Lectures

(Tentative)

o

.

Sprott ;'Intraéuctinn to tha Couree

Sprott - Problem Solving and.Error_hnalyEiE
Framés of Reference (film)

Camercn — Phyeicsa of Imagination and Creativity
Exaﬁ {Chap 1 - 5} |

The Pleasure of Finding Thinga out {Feynman video)
sprott - seasons; Tides, and Phases of the Moon
Cameron fdPhyEics of the Body

Exam {Chap & -"11)

Sprott - Cﬁans and-Randnﬁnesa

Barechall - Bubbles and Binstein's Footprints
Fry - Phyaicﬁ of the Violin

Thankegiving

Exam (Chap 12 - 18)

Sprott - The Wonders of Phjﬂica_{?ﬂn lecture)




' . Mama o ' Section

' Phynicn.EﬂT

Final Exam

Time limit: 2 hours ' ' Decamber 23, 1994

Closad book . ) . 10:05 am
Problem #1 (20 pointa) '~ Problem #6 (20 points)
: Problem #2 {20 polotas) . Problem #7 (20 pointa)
Problem #3 (20 points) ' Problem #8 (20 points)
Problem #4 (20 pointe) ' Problem #9 (20 polnts)
‘Problem #5 (20 polnta) ~ Problem #10 {2& pointa)
TOTAL {200 pointa)

. You are allowad to vee two 8-1/2 X 11" sheets of notesa during the axam.




. 1. an aircraft has a lifr-off spaad .uf 120 km/br.

{a} -Calculate the minimum acceleratien raquired for it to depart
from a runway of length 240 m.

b} Caleulate the number of eaconds requixed for. the a.l.rcrnft to
become airborne at the above acceleratlicn.




2. A bullet is shot horizontally freom a gun that is 1.5 m above the
grnund. Ignore air remistance.

{a} Calculate the initial apeed nf the bullet if it hite the ground
500 m from tha gun.. .

. (k) Calculate the initia] speed required to put the bullst in a
circular orbit arcund the Earth. The radine of the Earth ig 5.4 x 1D
m. '

-2




3. Two blocke are connected as shown by a masslees mtring that passes -

over a maselees, frictionle=e pulley. The block on the left has a
coeffloient of friction with the inclined plane of p = 0.4.

lak3

fa) Caleculate the magnitudae
of the acceleration of the ‘blocke.

{b} calculate the amcunt of heat produced while tha blocka move
through a dietance of 2 m. : '

'_qwﬂ'




. ] 4. A spring-lcaded gun with a spring constant k = 2000. N/m launchee an
' 80-g projectile in a horizontal directicon. The projectlle strikes tha
ground 50 m from the gqun at a 45° angla.

[a) qﬂlculéts.tha epeed of the bullet when it strikes the ground,

(b} By how much was the spring initislly compressed from its
equilibrium langth? : :




E. A atatiannr? ice skater with a mass of 50 hg catches a ball with a
mzes of 0.5 kg and a speed of 10 m/e thrnwn directly toward her, and
ehe rebounds without friction.

{a) Calculate her spaed aftexr ghe catchag the ball.

(k) Now she throws the ball back with .the same spead of 10 m/e
but with her arm cutetretched by 80 cm csusing her ta spin arcund at a
rate of 1.2 revolutiona per eaccnd. <¢Calculate har moment of inertia.




6. A horizontal pipe with a diameter of 4 cm supplies 2000 g of water
per secoend at a pressure of 0.5 atmospheres. Neglact friction and
vigcoeity. '

(a) Calculate how much power the pump must produce. -

{b} calculate the valocity of the water exiting the pipa.




. - 7. A steel wire with a diameter of 2 mm and a length of 30 cm 1@ fix
at the ende and has a teneion of 8 N. Tha density of steel is 8 g/om .

{a) Calculate the frequency [in.Cyélaa par saéand} of the
fundamantal mode of vibration of the wire.

ib} 1If tha vibrating etring produces a spherical socund wave with
an intensity of 50 d5 at a distance of 10 m, how much socund power is
producad by the string? ' .




8, The driver of a 1500-kg automobile traveling 30 m/se elame on the
brakes and slowly skide to 2 stop on a horiszontal layer of ice at 0°

{a} Calculate the mase of .ice melted in the procass. Assume the
water remaine in thermal equilibrium with the surrounding ice.

{k] Calculate the change in'entrapy of the Universe as a result
of the driver's action. ' .




. . 9. In the cyllnder of an automobile engina, 200 cm” of air jpitially at
1l atmosphera and 20° € lp adiabatically compressed to 20 com” .

.[a.} Calculate the temperature of the air after compression.
hegume air ims an ideal diatomic gas with Cv = SRf2.

(b} Calculate the work done by the pieteon in cbmpi:esaing the air,




10. In the lecture thare were many demonstrationa.
demonstration you saw that illustrated each of the following

principlep:

(a} Conetancy of g

. {b)

ey

{d)

- (e}

(£)

{q)

(h}

(i)

{3)

Newton's firet law

Hewton's third law

Conservation of energy

Congservation of momentum

Congervation of angular momentum

The weight (or pressure) of air

The Bernoulli effect

The variatrion of scund speed with atomic maes

Heat radiation

Name or describe a




