MODULE 2



| MODULE -1 | o g
e Tk)o DEGREE Bf FREED®A] SYCTEMC '

[~ ++ 2 —P""—Lﬂ—d"ng %&f-?ahgjsP;sJem_c having Sngle dof hove
beer offscuosad | In Fhis cote The sgietoa hove pne navera )
‘5"“’7“‘-*17/ o nef no-yw're snly &ne infepandent evvrolimate
dedlusaldis T diieis ,__Zh}b/g,ter ‘ ?sfe-ns howving “op

q’of a e "G\Pa-f*f'&,b\',' an < )"‘\7 ’n we 7he L‘auf’*"‘f

Phenp menen O here the medrp~ oY an rgﬁe Ywp l"\ala»f»a-sa’cu,)!-

Lﬂ—-o-rol‘r\dj!-ee da-fnna} alto en HRe id;'ﬂ,er arpeadina e thrrugh

Bff'ng ufuph-,g afe)aakpo'fs
- Thoee ?}J—fmﬁ ’27.‘4'\-" too f"\c'la,bamdnhf‘ tpprlinatee -fo-Feteri

Hetr Venoton,

Exam P e

e




Peineipal = sale 0\?« Vibratron | —
- U

FLEF 2 Lk

K) ,T"V’# i
I | Ji 1
e 3
Re 'Llf.zuu,_,c.,)
de 3 m,_';t:L
R
. %3
T 22l 2d & #or 2%,

ton s)dering o~ Jden]| 0bse o Fwp c;,p/,t?,mm (;fn;ﬁs

natt ?34*-"6

Lef Xty

A ol 6ta e 14 Poie ™, and m,

of—6~ /~sfen * e_aﬂ-u&cf é Y e
ve !

,ulu}f SN F’Qﬂ,—rbﬂ\ taepet d/

The o} +5a) aﬁue%'ar-,u 606 5"*H< 7#2-7
"\7':-Q F'Qﬁ;&# oL

8 Ny H(I’PH) g g

q’p_."‘.ﬂ_ = = KoL, - H) — k33,

T TR urw) i E Q)

et g 11_“’-7#'1319_&0

i "‘riz.'f' (“7*"1)7-]’; ka %o i C,g/
m, %, T Q_z-rtaﬁ)'p,_‘: a2y

Nb-u) %M;hg a QDIUHM gp ’21 GF\O) 1_9__"4"":7’?—’ S‘)I-Oﬂd
sfefe ondifiornl j/

Loz Xy DD E ‘—‘Ley




R e e
e ~A

N
k) here 'X‘/ G Xo, ote fhe cz-n | 'fude » &7‘&0 " astel anof

L /5 the é‘\eTﬂ i/ ’é Har-na'—wc_

,l']: X’g IXQ_"— )“2 g)"')\-af‘
SRR ot B

SR < -

. Subeptutag the Vealuef 9-7“5/ /r o iy ano cdmelling
tommnen €M C’._;qh)?ﬂ - | afer elvgr

—m’w’xzstqurf—f—b%'f"%)xg_%’ﬂLOll: "zx
o A e ur)
Z_ m2w2..,- Qt’l‘TKB)g X, ® '(z.
5,7'”[) g'veg WD k‘7ua7'7k90$

- wlx, Ra 0t ¢ (K rke ) Xy o0 szgamo;- —uy

A &‘(,-rkz,)- M’F‘B
X; " L'Q'f'":s)-—*'n w % —_ Qﬁ)

LIRS ‘2 -——u})

3
‘5‘7‘“‘”“"”‘g Bl 58 )
Ko ngﬂmg/) s

E@r’“‘?) =t J Ko ..




e

&*"Z*\; AN Rt

\\

\
By Uf‘*m PN
o, ket N @ua)
uSH:fJ" \5{"2-9 \\

f\\ \\k_-f !b;__) 'f\*ﬂ,

\AE*M :

— 0l

) o pn
g)vee Fwo val‘bﬂ g gl

L/, fotte +wo n o fur o /
R e N S e fe calleo]

| . Faa }-e-an. tle ‘
het 2l yOn 0’“”} - -8 06 i f—k,’fl"/‘“"h"’”
5o

T A
Fre ﬁ*Q‘T‘“‘ 75: ﬁwﬁph a;gﬁ,, 47;}6’

Fhe noture/ 9_7'&?_“@/
- " @ﬁ‘# E e IO
gy ey Thm )
e K
g }71‘,.,1,';,“ UD) ) edut e 1o PR .

,_U\.,,‘r_‘n g\lv‘d -
Lm—ﬁhz)—.t'b) X
Wr\’ /whg‘ 2 ™

q



culoeti futing $n 2 00 it en ob iﬁ;w) ta, cs»/ Qr\#(l—)
Eq.cq ) oo be redueag fo

x’ r = = ——LIQ)

) ) &Kz:ﬁ 1(/)-.-\-\33 — Uéy

N waﬁ-};'}u‘#ﬂq +he \/G}u.c___l LOr\/ Xg Zﬁ' tl

fa an E—‘?. LJ‘Q) O'\j Eﬁ’(L"r ’wo L e

Fi \ﬁb’ro')""‘og KH R Fhe é"\"sf‘
+5 2 e ska.f;Q Jo gwth f‘““wo)""

T /
.y r—a';}-ro_a-% j/Cl‘nPhYL‘-’dQ_. /5 '—P/

Qo@_ e ﬁa‘f‘?r‘%
Aafy b 04 - ¢ ho PR uﬂﬂ/)&oaﬁ«y
~ofural éﬂﬁuﬂﬁ g
Phyas Lubsiipuring ¥ v‘fMLZS o, %""“ = A
Poo mim. L1R ] Be »eﬁ,t!z_f) / 0 e

Flompand THe 5 sfe'-n

s ?S'éf‘

ks
& X | fmd;m#& er\# o 2 € Of’Q
” c# 7’)2, Carr.zs &nq‘m W“# Oa”fura}

i Ao
amfzﬂn ‘7‘—'—’D - 22 C bo_fr-,s +) .

| n ) Losfep s ﬁmF”YL‘LC/P_.Q o t< 271943} th;’ ‘?L“’D

o~ e B8rR fo the Fwp /astes MV

Cup ang down Frgather .

- Tl‘il ra‘fw—fr thf::fr?"l)d&
808 e om0 1 ;Luuzi.e.: ore 22
Fha.}p__ f.e. whe n the

ﬁ,& r ma:& I._-'- "Jno-{hng u7t:> a.—,c_# riee versq

— P o~ i







— e —— e

it .

~

JHcan be 2or $he - Jéf‘ha +wo wna2lel arsglVen Q
9‘7“’—0 SoTdtal ab‘sp/aue*r)¢n‘7" in Fhestame =djre cti'on anc] re rp_g,ea_#
%7"9”’/ Werate 1a 185 prindipal m»dao vibraWrs n Dita

é,-s‘f—na‘fwraf éf»‘:‘?u-e-a . Ao 45 Ya,.p - Qiven _Q_g?uu:f
I‘r\r‘f-r'af o‘fs}p’m.ﬂe,’q— q o a-)o/ rp/,p_g_o_la#

?""\7 |S-;[[ v:‘fm—a-#-e /- 4-&“_04-10, ﬁr' qt_,/: f %ML% V:b’r‘aﬁl"ﬁf\
f

) 394_)--\0, Natwral j 17':;5,
s ﬂo-.aa—vzf/ 5#1-.,1 Y22 <o 7ma Qre g+ ven u."sAT_a..nf
Jnrdtal ‘-‘*"'-'»P/w%')nhy’-l'\ Z, e pefran Their mpfion S e

%L‘E Q‘ﬁpﬁ—f F‘ﬂ'&“"",r\
Jo ¥ne F9o Navwsral % ar.fu.o-au-e_c Qe !

RNormonrc metieas LDIrﬂ/’Dﬂ"b'ﬁS

e X’ Coe con, + x," com won 1 5
JI —_— ;/
’ '
Ko = xz =55 "0“27/’”7")“2 Los W 2_#
khere K‘;' and )(\”/ —t amﬁfﬂdo_{. maes ‘n, 2} lrwer
and higher nes eQ f‘e:gfn-erﬁua/
i P fud max = af | rwor aﬁcj
;(-2- an=! xz_ 4 O—mfﬂ ”

’\n“g”m naw;!u r ﬁ"e?‘-ﬁ"» ‘;3—9 ;
and r,'—ui Wi have the '“G—fa"/"l'bhé-“\:‘f

& ). LIl
)92’ Ao )

X”, " X s RAE
L Ao )2

. (LA
x, r~x) = I~ita) iepleementr T
X,i.’f‘)'o.i' . InifTel q’fsf)lam @n ZS‘”’Z_

ENQMEE \ Slhae gl il
ik iyt rer R 3
ﬁo:,:;l _rc:-»/c ‘57:7“% ~ ! P’—l"f bzuﬂd’fh
be by s%mr—r#/m o J__T}:LELTh
b - ag8e N [m. i 1 %
by



73

Eindd rud Fhe tedudant TalDAL ’B oy an-:;l —mz_iur e
%”"7‘3""5 =y onf tases’

ta ] bofh mrostas ore alisjpleceg Biom in PP OnDe re oirecr

(L) ot~ ne2sen are dh-fbfﬁl_cf T ' drwhlsﬂro{
D reet D~ a--\cvf Yo ’m u.FuB-g.rc# i'r epovton on= re)a_&m_ﬁ

%‘huf‘f—nnp.ru_jf
te oA b B P53 d:[_;fpl'&._g_# Srren o}a-O-“%-orcf Qnef M 0LE o,
I's d-‘_rprauc’ 7.5 o pom o= a~<f re.}g.a—z,q_# Senulta.

. rus!
M) md: nﬂ’ o’,“_;,fs PM% L) u.f::-.&d—rci WLy e " Vg1 %‘!\I'_:f
Bnch Both 7 aecesoIR ref,a_oaas# %u}ﬁnwﬁ/ ‘

M‘;-ﬁ-—ﬂgh f— s
[. poftermine the. notmal m..alu_%v;‘kva#aag 957‘%&
=D in Fhe j‘ew ~e

%

Derive -2 S b ot A
e Ywp ~azt o2 “On=] ‘%1‘-.‘#

~Nateral 1 IEe-3 rae
<€ P
le= Jsp N [m
o oa 3[;_’ by = Sk,

Z: .28 m 3 2 bs)Eer




74

02 Cetu o e = 'ﬂnf'l'df 5—‘7*-‘!""0'1_4. ?S:of-)u-q ‘z}ah,.
= pencfulon shodw in the 54-3 USh ¢ oo of iy olkeg
Yy ond a, ang O&Luim/ng 2mal a-nf”ﬁu;luz v Fne PRl
netura | i'\“‘]u—@"”:&/ vakoe s mplitude ane Yroso
Fhe snpde gka_f.,_; ,-8 e M, = m ansl rz,rc p:__- £

Da“&':l n g the nqﬁq_rp) ,Z\-‘QTP.IH
e o a_-r-f:”;l-t ‘ratto€ ﬁb ‘
the sy &fem. cter Mo
the recppnge &Jb e ‘7£Pm

et K« |WN/.0 24
) 26 Kg

-

vT A, T Ip—ﬂg .
Dedirmine The r)m)wa) ZS%’J:J,

'ﬂ%’ ﬁi) $op 37546"“.

U




75

—_—

i LS
= rifhg_?km a,;—:ko-am rn ¢ ha i )
N

—:b'Tg;')B—-

L) I"BY':.'*’ @
B-2  F£Fhe)lvhe mavural ﬁ-‘ vee aé‘v >

'”;2.5 T&5s-



1 / B4her Cases e,é%rnp!a oo é"i‘qf _;75¢emg"._
/ .,_.————'_—_——4—_———_. —
; ' 'Ef#é_zrénf- ¥-J0 5’9% 57_1»4-9"475 are d;‘su{cgad S nd e Geeon

. o iﬂ'\‘# put e ~oYera ‘é"‘aﬁ“ﬂ“”‘w an W"Qﬁ—fﬂha}r‘ﬁs

‘ : mode chapes .

;\ 7. Two maestel 31-?“)('51(# er a F1ghH efrehes SHring! -~

‘! '__f’—”_—.—-J .
| mg;o}p.r ‘;"*"D aslel g—'\ﬁﬂﬂ—#
2n o Ve b adring &tretebed

!B-Qv[—u?e.a—r\ vaos«opfbf*ﬁ and
hoving JenSonT

Let 9he a--nFﬂyLu-dP-t
T Vibeation 15 Seol) @

!: Jen Son T rs Joarg@ .,
Hoan ) et /-QF?/ an~d 3/2_. Lo e di‘Sf:»Ich_D o ont 55
f—wp ) 0p4e0 "e,&-};»o_u’—}rg,} '

Tw = Lgiu_@-fvnh % Jaderal] *Noyion eéﬂ,xa maMpo arl_

7 + T S, + T ¥

*“J —T%qrﬁ.,;r’r%«% i b—c’)

AMpw w2 have e ?3,'; %
S'n %2 < 7 Fg;’; ¢ :z/
S O

Subshiduting the Wolwee ﬁ =9 Cz) in 1157.0)
LA %) -ZL, 7}' 2
;%# T 7 +T 7y

c1 b e"ya__ Y e
T {2 )-r‘r—;g 0

- 1
&t ™ l
’5‘/* 2y )3} Bl .
. *( ) ;?TZ"/ /




JSS-UMAQS a Q,‘ew ﬂﬁk QO/L{MD,\ é&k }Drt‘)\ L;P‘G’ “'hb—d.—tz._‘_

Vi brodton
; Y
5/ - )/; ki

%, ¢ e Bhah gﬁ%)
Qote froem ‘Uf'uf) we houve

éﬁ’ L WY, ceseof 79_- W Yo Cps Sy —
‘rz- % ‘_“’27'2_%’”””_’

?., 3 "‘wz'yl gf'f)u‘?’;—
!
Cotstitfing $he veluel 1n 290 g)

W -—- 72—- quﬁ}"‘
-—‘n,wz)', ' 10] Q'—g;—— ) Yy B Foe .

4 - rT >’ %"'qLD}*—‘
--—MD'\_&)D,\/Q %"q\o% o+ (eo-..f_f; }'2-%"‘ Wf" = QD_.— /
L &
B+ E—- h,wzy ,f.%vf‘ )] \/’ 0, YO_._. r}:y

i 4
E’“Q“OZT &f;_'f )j ‘/cL i {z [
Frowa 9,7 te) Yhe 4‘4%% %F;ra\w}é vibrodion ren b _

Phtolypd 92
T/,Q,‘,_‘
A . o (L»)

)]
. [&22 )h s 7 .._—nf»y

m—i

7 .T 'GQ.—-

ﬁc_TLLn ,af-]pum‘vﬁ ¢ aey b Db’#‘&*hP—cf 7/‘27'—“-44‘-")/3 24, /

o %——r ) s

2
¢ '-f‘%;_/p-l—n’wL /’QL.



T [ et e

?r Y e s
2ot _ 8 T W2 2T 7 .y -
A
toluing ﬁ"“ el I/t‘jﬁ""’?"wo Ve eeg ~Noyeral 5"0‘7"‘4””@ |
Sal: = Y .
" r;nL
2 *"’) |
o, . : _2
L
Thi ra—m—o&é visrodion amplitocde tanbe fipretzed e
Ty . TIL
79_,% 2T gl
— U
I et
Yo T/Q_
L i A
g T2 " /,Q i
..gL,,, ':nu.)z_" T/.«Q
2 ol - s
l 7 ZL—me T F
wn’ < |/._th£'
— )
Wiy, * %nz )



‘T"\g/wrr\e,,gf*-'wolmg Pﬁ ﬂu’f;@f oL Qh@f’a o "‘57"3“3’1

?,&wbt%-i—m%w pfbcro\b %&}?qu Cre ) Fhe Vehee

M.'Jh/ M# \A}“L—

&V; . ,_H 4
Yo/

Y, 5 el Ui Y V
- ) / y

. ..

Drusle Fendulem '

T
ol
& _______?z" ”
8 Tga
B Py i
LY i

1
(#’%D derube
@ﬂ#u PLD-'n)

led W, gy = b IR o8 %7&&9 ﬁmdbabw rea»f:-&LHveﬁ{
L ls = /P-hg,% ghiage |

Fromn the grBMe Qn’—,a7 . 3
,Q/ ——
Gy o BT )
Nelering No verf'tal mpiren G_naf rege) v ng Yhe
vertical O.—B-On,B-&anﬂ“S./

b




Tploxd = Tp g 5
o ‘

Ror Linal) \fa)‘u.‘a_,ezgg B-v and 0,
‘TQ_ = B

=
Tr= metTy s vrme ) g

Mo—w-»{—hrn_ O"\é‘#" H‘o)’ ;27@%19;\ % mpqum 06 vhe v‘—uso.h)aqeﬁge
In herizxpndal ohreotis,

% 17, Wallp=ig iy B g
@ r ‘__'(4
Qobetiduding The  vol 7; ang T, anc:/ 8y G BZ"R')

yexy o Q‘“"’““L)S'% - 28 Qﬁi

nng_fxz-f my g ’J"f =
&+ rm’mr—r— E’T},vfhg_/vfmz_] ’173 £ %'rneg i
pr h -.—-Q/
Mmoo T _'1‘2_9:_ ey = = 8%
2. z y

Arerning qgéea_gwau% g&rﬁe P'?f)dﬁefhbq’k%

V'!bro‘rnfﬂq

vy > )Tg_.gf”
Froam IO 2SN (5)
q_}ﬁ w X, Loz o ¥ 7\)": MJK‘LC’DX@}— % /
- - ¢
ri_f : -.-w7—7<‘ g"}’?"‘}f‘ meq qL

SubediVuting THe. Valuol ”77/"1 H_ B 'L’Lfmﬁ-f'k?— &
,9—7u_a‘f-an "Q}U’Q Nave_ ‘




w)o%‘f)ujrf«‘ﬁ[ﬁpml "_P%-‘

- MLWLXZ-%\'QW m‘é?- g NQ_%‘\’

2

Ceencell) ne paofthe B D ‘?"C“‘h &5 g"ff) W7 8‘*9’1\?‘”‘3&
Vo

«Q7UL9
ﬁh\w &7" ’h/"f“’DQ_F’._ J] X % 8 Xo

ﬁt.v
= 2 o " g X
[ Mow T ol ] Ry, o 'f:_ |

LY
Frsm Qﬁm‘anﬂq) we hewve f%“”’*’““/“%*\g ’ 0<)
e /‘QL’% s
Xo e ma, T ty
€ + 7. [8=mp™
s - wao®)
. = : cn/
b ;N
Lo = LS
tontid e ring  Aepeda ) W«% CYRSS
ord =, -
£_7um+r‘v.q QJD) on < Qn mﬁr‘m W riflen o
X) m/ﬁ— . L’n/ﬂ g
Xy k\?-; +% e W 2 ro PRE - I
s[e
4 ¥ = el
X, __i_wto'lj
5] - 57 i s
4t ) L—Q“B N &S/»Qr )




19

| 39_.‘
S Eqeatine 2g0atn,  (12) +0d uy @

s/ -
Be, . g2 . 5/
4
22 2gw?  gw? . et
f _Q-LQ:_ g X ‘f'wjf 12

C—eﬂ"'\e}f"hq’?hg ma#,au"vafﬂﬁ tan b thﬂz%%

-
Sopetitating e ol Wn, ang sn, /0

Cm/ cu,# ;)g/ ?ﬁe_' K 0=} 2,"""} s _ 945@7&24

Co Yo 2_ J;P:quper modoe arQ

f(—x—’* = ’ s o~ Vo ~ o414
o) 1 R '
¥

k——,—r B = / C—-—,.-E_ ;—24}?
Xz_,_ 2 i

The el > )3 91.,@_7922 ayrR2. oL 2hpDn }HMQ%L'BM \

AL A S g A AT i
: W L
0 I 8044
- \ Z .L

Qﬁ#ma_}g_chafp) | k?’m’ o=l 5119796)

Ht;y




