
January 7, 1974 

Mr. Max Bell 
Permanent Salary and Sabbatical Leave Committee 
Mt. San Antonio College 

Dear Mr. Bell: 

In response to your request for further information 
about my sabbatical project for the 1 72- 1 73 school year, 
I am enclosing a copy of the sketches I have done for the 
120 illustrations to be included in the preliminary copy 
of the book, E..!J.ysics for Inhalation Theraoy Students, 
which constituted my project. A bibliography of part of 
the references used is also enclosed; periodicals, U. S, 
Government publications, encyclopedia, and company publi­
cations are not included. Basic physics texts seldom 
contain complete bibliog~aphies; if there is a real need 
for a complete listing, I can compile one from my working 
notes. 

A copy of my sabbatical request plan should be 
available to you in the President's Office. The course 
at Harvey Mudd College was not part of the original re­
quest--! mentioned it only as an example of the advan-­
tage of time flexibility during a sabbatical and because 
the course work I did related to the book I was working 
on. The course required four full school days of attend­
ance, which would not have been possible for me during 
a normal school year. During the course on mathematical 
models, I worked out a fluid flow model for use in our 
physics lab programmable computer. The results can be 
used to demonstrate for inhalation therapy students how 
changing different variables affects fluid flow. The 
course was sponsored by the National Science Foundation 
which furnished certificates to the participants, but 
the course was not graded. 

My library research was conducted chiefly in the 
Mt. San Antonio College and California State Polytechnic 
University libraries. 

At the present time, I am going over my book with 
some former students who ~re workihg in the inhalation 
therapy field and who are preparing to take the registry 
examinations in that field in March. Since I designed 



the book specifically to caver the topics which form the 
physics background in this field, I hope to make use of 
any suggestions of the therapists to improve the book and 
hope they will benefit from using it. 

Next fall I plan to use material from the revised 
version in teaching the inha ation therapy physics courses 
and to try out problem sets and chapter review sections 
to be included. Altogether I Will probably be working 
another year on revisions. 

I hope the final result will be a useful text 
covering the physics background needed for inhalation 
therapy in a manner which is not available in other 
texts. This year I am not teaching. the inhalation therapy 
physics course as originally planned, so I have ~at had 
an opportunity to use the special topics contained in 
Chapters 6 through 9; however, other parts of the material 
are useful in the · courses which I arri teaching (general 
physics and an allied health physics course for radiolog­
ical technicians). 

Sincerely, 

mavis L. Mccormic 
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(a.,') TOP VIEW .:SI-IOWING HORIZONTAL /VJ0TION, 
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0 

0 

0 

(b) £NO VIEW 81-/0WING VERTICAL MOTION. 

2-/0, PROJECT/ L£ IVIOTION (STROBE PHOTOS) W 1TH 

SEPARATION OF MOTION HORIZONTALLY ( CONSTANT 

VELOCITY) AND Tl-IE ACCELERATED VERTICAL MOTION. 
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: 8 

ca) (b) 

3 -1. tORCES IN EQUJLIBRIUA1. (a) THR£E SPRING 

/3ALANCE3 SHOWING FoRCES (PHOTO), (b) VECTOR 

0/At;RAM OF TflE 1HRE.·~ FORC£S. 

3-Z. TH~ CAVENDISH BALANCE /vf£THOD OF 

DE,£RMIN/NG THE GRAVITATIONAL CONSTANT, 

/ ,' '. ' 

_.,.. 
-F 

-, 
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I 
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I
1- W , 1 

I 1L ____ .J 

3-3, (a.) FORCES ACT/IVG ON A PENDULUM BOB AT 
!<EST: (b) A CTloN-RcACTION FORC~ PAIRS. 
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(11. 3 ILLUS, (CONT: ) 
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--ra., 
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Pa.= f~ (b) 

.---
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•
fb 

Pb -=.j/{ 
Ab 

3-4. SL ID/NG f:RICTION 1/ECToRS FOR A BLOC!< 

IN z ORtE·N TIITIONS. 

3-5. CENTRIPEl"AL FORCE R£QU!RED ro MAINTAIN 
MOTION IN A CIRCt.lLAR PATH 

3-6. THE ROTOR RID£- AN APPLICATION OF 
CENTRIPETAL PoRC£. {PHOTO) 
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-"Ji.--
- 30° 

.. ·. i: w 

W 
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= c.400 LB, L=-2800 LB 

Lv= 2400 LE' , LH ==/ZOO LB 

(a..) (b) (C) 

3-7. . WEIGHT AND LIFT VECTORS roR A PLANE IN 

FLIGHT. (a..) STRAIGHT AND LEVEL (b) 8ANl<£D LEVEL. 

(c) Vt.CTOR, VALUES FOR cKAMPLE 3-8, 

3-8, TORQUE ON A 1/tlNEEL WITH l/EA~T/C.,4l AXIS, 
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A 

3-9. LOCATION OF Tl-IE c.3. OF AN IRREGULARLY-SHAPED 

OBJECT BY S(./.SP£NSIOA! rRot-1 DIFFl'R'ENi POINTS,, 
I 

WM 

3-10. METER STICK SYSTEM IN EQUILIBRIUM, 

ca.) ( b) 

3-1/. TYPES OF CQUILIBRICJM. (12.) CONC IN STABLE 
i 

CoNOJTION. (b) SPH£R£ /N NEUTRAL, (c) CON£ UNSTA8L€, 



CHAPTER 4 /LLUST~RATIONS 

~- - d ---~ 
(a_) (b) 

4-1. WORK DONE IN MOVING A BLOCK AGAINST 

F'RIC T!ON . ( a_,) VVORK = Fxd (b) INoR l<- = f;, · d 

. /i 
./ I 

/ ) 

P.EM,r{x,E.=o : 
"- I 

" , ·,, I 

-- - -· (.l) P. £. =0 

/,<,•.'£~AX. 

4-2 CONSERVATION OF ENERGY ouel!VG Tl-/£ SWING 

OF A 5/MPL.E PENDULU/'ll: P. £. + !<.. E.. =- CONSTANT. 

(a_) HAMMER (b)CROWBAR (C) 1<Jl'-./G5 



CJ-1 . 4 I L L US . ( Ca NT.) 

4-4 FORCE VECTOF<S FOR DIFF£RE!VT l!VCLIN£ 

AN<;LES. F;n =Wi +f FOR EACH CASE 

w 
w 

(a.) 

4-5. WHEEL AND AXLE 4-6 . PULLEYS 

,. 

~ 4-7. COLL/5/0N OF EQUAL MA5SES (.STROBE PHOTO), 
' 
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5-1. LIQUID-IN-GLASS THERMOM£T£R (PHOTO) . 
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212. 
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/00- 373 

0- 273 

-40- 233 

-273- 0 -

5-2.. COMPARISON OF FAHRENHEIT, C£L.S!US, AND 

KELVIN TEMPERATURE SCl-)Lt:s, 

~--3, GA5 THt:RMOM£TER 

J--- L--~ 

5-4. STEADY STATE HE.AT FLOW THROUGH A 

C0NDUcroR. i 
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VOLUME 

5-S. CARNOT CYCLE FOR AN 

IDEAL GA'5, 
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/00 

-zo--------'-------'--------'------.J.__----L----1. 
0 10 20 30 40 50 60 

TIME 1 MIN. 

6-1. GRAPH OF TEMPE.RATURE CHANGE OF 1--12 0 

HEAT£D Ar A CONSTANT RAT£. 
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l 1000 

--0 1=::::::::::::::=______ ____1________ _ 

-so O so /00 /50 

T £ /VJ PERA Tllf--<E, °C 

i 6~2. TRIPLE POINT DIAGRA/\,1 . FOR H2 O. 
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(a,) (b) (c.·,1 

6-3, REc,ELATI0N IN AN ICE BLOCK ( PHOTO) , 

!. 00000 
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..0.99990 
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lt.J a. 

o. 9998 0 ...___ _ _______ ___·---···-· ··---· 
0 2 4 6 8 

TEtv1PERATUR£, °C 

6-4. \/AR!AT'"I0N OF WATER DEN-S'/TY \NITH 

TEA1PERATURE, 

T --
STR£TCH c O /'v1 PRESS/C>N SH £AR 

' 
. 6-5. TYPES OF DEFORMATION C1F SOLIDS. 
'· 
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CH. 6 ILLUS. (CoNT:) 

/ 
1/ 

FORCE 

6-t.. HooKE 10 LAV\/ _VARIATION OF STRAIN ( ELONGA T/CJN) 
WITH STR€SS ( FoRCc), 

ATMOSPHCPIC

f PRESSURE 
-,

Hg 

6-7. MERCURY BAROMETER 

ATM. P 

P !='ROM _ _ _ 

SYSTEM 

( 0..) (b) 

6·-8 MERCURY MANOMETERS {a,) OPEN Tt/BE (b) CLO5£D TUBE 

,6-9, 8oukooN PRESSURE GAUGE. 
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VOLUME 

7-1. PR£SSUR£-VOLU/V/£ PLOT OF' AN IDEAL GAS WHEN 

Tl-IE T£MP£RATURE:. IS CONSTANT. 

-200 -100 0 100 200 

TEIV/P£RATURE 
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°C 

7-2. EXTRAPOLATION OF Tl-IE V-T PLOT OF A GAS TO 

A TEIVIPERATURE OF -273./S°C WHEN \/= 0, 

y 

z 
1-3., Box CONTAINING N GAS MOLECULES. 
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7-4. /-/EAT Q ADDED· TO A GAS AT CONSTANT PRESSURE. 
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~ \ ' ---IDEAL GASC/) 8'6 \ .(I) 

\l.tj -- OXYGEN 
t( 60 
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VOL U /VIE LI TEF<S , ~- ·:· 

7-5. COMPARISON OF TH£ P-V CURVE FOR OXYGEN 

WITH THAT OF AN !D£Al GAS. 
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"' " T= 293°K 

o.4 o.6 0.8 /.00.2 
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8-1. PRESSURE IN A FLUID, 

-A iJ.B ,_____... ·C 

8-2. EQUAL PRESSURE AT EQUAL OEPT'HS IN A LIQUID. 

A, 

.____ _____ -·--···-·· ·---- . 

8-3. HYDRAULIC LIFT. 

8-4i i .8UOV:ANT FORC~ ON A CUBE IN A Llt:;;?U!D, 
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CH, 8 ILLUS, (CONT.) 

( a,) (6) 

8-5. EXPERIMENTAL ARRANGEMENT 'FOR EXAMPLE 8-2. 

8-6. FLOATING CORK AND S!NkER FOl<' EXAMPLE 8-4. 

F 

8-7, /:""ORCE REQUIRED T0 1 ENLARGE~ SURFACE AREA. 

___Q_O_ Q _ _ 

8-8. EFFECT OF GRAVITY ON DIFFEl-<ENT S!Z £D 
DROPS, ( PHOTO). 

ST 

' \..1P 
' I 

j
( a, ) _____,/ (bJ 

8-9. 'FoRci=.s IN A LIQUID DROP. ST 
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C1-1 8 ILLUS. (CONT.) 

rr=='l--. 
(a..) (b) 

8-/Q PRESSURE RELATION.S IN BUBBLES (PHOTO). 

A 
I 

(b) 

8-11. LIQUID-SOLID !NTE:.RFACES . (a.,) WAT£R AIVO GLASS. 

(b) MERCURY AND GLASS, 
R 

8-12, GLASS CA PILL ARY TUB£, ( Oll\-1£t✓ ,510N-.S EXAGG EI•?AT£.D) 

HaO 
+ SUGAR 

\-MEMB.QA/YE 

8-13. OSMOSIS 
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9-1. STREAMLINE FLOW THROUGl--1 ,4 CONSTRICTION. 

9-2. FLUID FLOW SYSTEM FOR APPLICATION OF 

BERNOULLI 
1
5 PRINCIPLE. 

9-3. PRESSURE AND VELOCITY RELATIONS FOR. 

LIQUID FLOW IN A TUB!:.~, 

- r 
h 

(ct) V£NTUR! METER (b) P1TOT 

TUBE 

.,.,.- . .. 

9-4. Two DEVICES FOR fi,1 EA.S Uf~{/y(;, GAS \5 r---?EED 
BY \APPL/CAi!ON OF 1f/E BERNOULLI EQUATION. 

!~ ·: 
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C ______..____ 
AIR-..-___ _,.., 

LIQUID 

(a) WATER PUMP (b)'NEBULIZER 

9-5 
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A--..--------

-->--

I - - - - ·-·- ·>-

d 
-,;.... 
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IB----'-------
9-6. DISTRIBUTION OF F-LUJD VELOCIT/£5 BETWEEN TWO 

PLATE.$. 

9-7. FLOW VELOCITIES OF A REAL r--LU/0 IN A PIPE, 
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CH. 9 ILLUS. {CONT:) 

fJ°-8. HEAD OR LOSS Of:" LIQUID FLOWING THROUG'H 
A Pl P£. ( PHOTD). 

0'\ ~- - .----·..~------~ 
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(a,) LAMINAR (b) TVRBULENT 

9-9, TYPES OF FLUID F"LO~V. (PHOr ~o ) , 



C1--/ APTER. /0 ILL U5TR..f/ ·r;cN5 

HIGH VOLTAGE 
D.C. SOURCE 

10-/ COLO CATI-IODE RAY TUBE. 

J_ 

L 

10-2 MILLIKAN OIL DROP APr-1ARATUS, 

LEVEL ENERGY 

//13-~~~~~ 0-/.5 

2 -3.4 

I -- -13.6 e\l 

(().;) ENERGY LEVELS (b) ORBITS vJ/rH PJ!D!USoem!-

/0-3. 80I-IR MODEL . OF fl I-IYDROGEN ATO/Vf. 

SHEL;LS OF AN JNCRT GAS (NEON),!0-4, ,, 
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.., 

<
8 

-----....... · 
-..J 4 
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lJ 

~ 0'---~--------
0 80 160 2 ·10 

MASS NUMBER, A 

/0-S, BINDING ENERGY PER NUCLEON FOR NUCLEI ' 
OF DIFFERENT MASS NUMBERS. 

----zfiiJ 
I 

·-i<3J' 
( 

o-~ 

/0-5. FISSION OF A' PLUTO/\IIUM NUCLEUS WHEN STRUCK. 

BY A THERMAL NEUTRON .. 

0--·....,_._.--+-~-°" Y-. -:· 

SOURCE 

Pb SHl£LO 

!0-7. SEPARATION OF' THE: RADIATION FROM A RADIOACTIVE 

SoURC£, 



Cfl, IO ILL (_j .S. (i~~ (>t-J r: J 

10 
0 

~ 75 

I 2 3 4 
TI /VI E. :; 1-1A L F L IFES 

. . 

I0-9. EXPONENTIAL DECAY PLOT OF A RADIOISOTOPE. 

uz3e 
THZ34 

. /3 Pa z34 

U 234-/3 
Tl, 230 

C>( 

Ra 22"-
o( 

0\Rn 222 

p0 21a 

Pb 2.14 

/3 / B z214 ---~-
/3 piJ 214 . . ~ Tl 210 
0( ........___p b210 _....---- ~~ 
fi 8 i. 210 

16 p 0 210 

fi ·\,: p b· _2ob 

10-/0, RADIOACTIVE: DECAY CHAIN F .RO!VJ URANIU/vf-238 

TO Tl-/£ srABL£ ISOTOPE: OF LEAD 206, TWO /\I/ODES 
OF DECAY ARE POSSIBLE FROM BISMUTH 214 TO LEAD2l0. 
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/0-/1. CHARGED ELECTROSCOPE, 

10-12. CLOUO CHA/VIBER TRACKS. (PHOTO) 

I+ . .......-------,-I l"tt--· -----1
11...u 
\ 

To COUNT£R. 

V4 RI ABLE J 
D. C, .SOURCE 

IIJ-13, GEIGER TUBE: DIAGRAM. 



CHAPTER II /LLU5TRATIONS 

/!-/, ELECTROSTATIC FORCE5 . (a)ATTRACT!ON OF 

UNLIKE CHARGES. (b) REPULSION OF LIKE CHARCES. 

(PHOTO) . 

//-2, ATTRACTION OF SMALL NEUTRAL OBJECTS 

(PAPER) BY A CHARGED OBJECT (PHOTO) 

1/-3, TORSION BALAt{CE FOR O£TERl'v1/N!(V(; £LE:CTROSTAT!C 
•.';• 

- FORCE. 

*(a.) (b) (C) 

1/-4. ELECTROSTATIC FORCE FIELDS, 
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CH, II ILLUS. (CONT.) 

+ + + + +_ + + 

P. D. ::: 'yV = £2:Q_ 
q q 

lf-5., PoT£"NTIAL DIFFERENCE BETV'vEEN POINT 1 AND Z. 

IN T£RMS OF- THE WORK/CHAPGE:. 

~ VARIABLE RE5!STA.NC£ 

SWITCH 

R ---©-- Afv1ME1£R 

-0-- \IOLTM~TCl=? 

--©-- GALVANOA1£T£R 

(b) 

ll-6. St!VIPLE ELECTRICAL CIRCUIT DIAGRAM AND SYMBOLS 
USED FOR COMPONENTS OF CIRCUITS. 

R, I, 

AB 

'-----fl-------' 
1.----.1 ~ - -----'V I 

V I 

(b) 

1/- 7. RE.SIS TAN C £ CIRCUITS. (a) SERIES (b) PARALLEL. 
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80 JL --I, 

30.fL 

,..-----'~---1t---:::::::-
40V I 

1/-8. DIAGRAM FOR EXAMPLE 11-10. 

R, 

,..______,1--
v 

~--- --·- -·­
I 

11-9. OIAGRA/1/I FOR EXAMPLE II-I/. 

(a..,) 

@ 

1\/\f\/\--G-
_ _ _,1---- ·-· 

(C) (d) 

1/-10. ; METER ARRANGEMENTS FOR MEASURING I AND \I. 
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CH. II ILLUS, (CONT) 

8 

A C 

D 

II-II. TH£ WHEATSTONE: BRIDGE FOR MEASURING 

R~S!.STANC£'. 



CHAPT£R 12. ILLUSTRATIOt-15 

/ 
12-1, ErFECT ON COMPA(5S£S OF NEARBY CURRENT, 

./ 

(a..) WITH COMPASSF.S (b) RIGHT HANO RULE 

12-2. MACNETIC FIELD DIRECTION. 

-·---···- -..... --... ' ·- __...... ~ 
.. 

(a.,) (b) 

(C) Cd) 

/2 ...3, /\1/AGNETIC FIELDS . AROUND BAR /V11-1GN£TS ( PHCJTCJS 
WITH IRON FILINGS). 
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C 1-1 . I I I L L Us. ( C o t,f r) 

/ 

/2-4. MAGNETIC FIELD SUf<R'OUND!/'✓ G A CURRCNT­

CARRYING SOLENOID {PHOTO). 

0 ® 
.. CURR.ENT CURRENT 

OUT IN 

(a.,,) (6) (C) 

/2.-5 /V/AGN£TIC f--/£1...DS SURROt.!tlDING CURRENT-CARRYING 

V\I/RE S. 

N 

1--------l- :::>----
.__ _ ___, 'lr '----- ----' 

12-6. CURRENT INDUCED IN A CONDUCTOR MOVING 
· ACROSS A MAGNETIC FIE:LD. ·:· 

12-7. MUTUAL INDUCTION IN WIRE LOOPS. 
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CH. 12 ILLUS. ( CONTj 

TIME. 

( b) 

(0..) 

12-1/. Sc!-1£MATIC DIAGRAM OF D-C GE1V£f.<ATOP. AND 
PULSATING CURRl:-:Nr OUT'PUT 

/2-12. MOVING COIL GALVAN0Nl£TE!~. 

A-C 3 OURCE 

C 

R L 
C 

emf 
12-13. (a) D-C CIRCUIT VVITI-I A CAPACITOf~. (6) A-C CIRCUIT 
WITH CAPACITOR) PES/.STA .NCE) ANO !NOUCT'ANCE, 
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12-8. MAGNETIC DOMAINS IN A F£"RRONIA.GN£TIC 

MATERIAL. (PHOTO). 

12-9, G£NERATl!VG emf' . BY A COIL CUTTING THROUGH 
TH£' MAGNETIC FIELD OF Tfl£ EARTH. (Pf/OTO). 

4. 
~ r---'r-----f---+---,-!..T..!....!./M~E 
~ 

(0..) (6) 

12-10 ScH£MATIC DIAGRAM OF A-C GENE/.:?ATOR AND 
OUTPUT VOLTAGE VARIATION WITH TIME. 
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CH. /2 ILLUS. (CONT.) 

R 

12-/4. IRON-CORE TRANSFORMER CIRCUIT, 

12~15 AUTOTRANSFORMER . 



Cf-lAPTEI~ /3 ILLUSTRATIONS 

13-/, TRANSV€RSE \NAVE FORM . 

-::,,- /\L_____ 
(a.) 

(b) 

·13-2. WAVE: PULS£ (a..) TRAVELING TO RIGHT IN A 

LIGHT WEIGHT CORD (b) REFLECTD PULSE WITH 

180° PHAS£ CI-IA.NGt:. 

- ---- WAV£ +t-1 
-- -- \/\!AV£ #2 

(a.) (b) 

--- SUrv? OF :1:tL g, #2. 

13-3. SUPERPOSITION OF TWO WAV£S (a,) IN PHASE. 
(b) 90° 0l/i-OF-PHASE.". 
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' , -·,....... - --- _... 

13-4. STAND/NG WAVc ON STRING (STROBE: PHOTO). 

--.,,.,,.._ . - ~. ,._. ·=--~ 
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' ·- - ::..-...-: •"""-"#-

/3-5, O/PFRACTI0N OF MONOCHROMATIC (LASER) 
LIGHT PASSING THROUGH A S/'VIALL OPENING -(PHOTO). 

I]] 
(b)(a.,) 

/3-6. 11\/iERFE:RENCE OF WAVES (a,) FRo!v1 2 SOURCES 
IN WAT£R (b) FROM LA5£R L/GH, P A-SS!NG THROUGH 
2 SL I TS.· ( PHO ros), . -r.· 

13-7. STAND/NG. WAVES IN AIR SHOWN BY CORK DUST 
PATT£RNS /(\I Tf/E KUNDT:S TUB£. (PHOTO) . 



. CHAP, /3 J LLUS . (CONT) 
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/3-8. EFFECT OF SL/T.S ON TRANSMISSION OF TRANSVERSE 

WAVES 

/3-9, cFFE:CT OF CROSSED POLAROIDS ON THE TRANSMISSION 
OF LIGH r (PHOTO). 
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