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Fradeep's FUNDAMENTAL pHYsICS[ )

Q) accelerati change in veloci -
ration = e ocity F = [M] X 'T %
a -
_ L/T L ; cn = IM] L1 T 2], and SO 001; the
= Y = T_ = 0 1 - - : a1 . F Of some
T MY Lt T ) The dimensional Iormulast"are derivedbelow

important mechanical quantitie S fa
and are listed in Table 1(d).1. The SI limts o
these quantities are also given in the table.

ii e -
(i) Asforce = mass X acceleration

TABL b G A
E 1(d).1. Dimensional formulae and SI units of Physical Quantities

’_“
S-No. | Physical quantity Relation with other . . 1: ST unit
) quantities Dimensional formula
Area
le
2. Volume —l ngth X breadth LxL= L2 - [MO L2 TO]
. Dol ength x breadth x height LxLxL =13=[M° 13719
) _mass M {¢—=3m0
volume. = =M LT,
. M/ L3 070T0
4. Specific gravity 5 QCIISIty of body L3 =1=M"L"T ]
ensiy qf R »no dimensions
3. Speed or veloci displacement L _ (1 - 171
v time T Lr! = ML ]
6. Linear momentum mass x velocity M [LT—1] _ [M’ L T—l]
7. Accelerati change in velocity L/T =2 0 L' T2
coeteration time taken = =L =M ]
Acceleration due to change in velocity L/T _m—2 MO T2
5 gravity (g) time taken T LT [ ]
9. Force mass X acc. M [LT—Z] L [Ml Ll T—'Z]
10. Impulse force x time [MLT—Z] x T = [Ml L] T—'l]
11. Pressure force/area Mlirg—z _ [Ml -1 T_Z]
From Newton’s law of
gravitation.
-2\ 12
F___G’"lmz Go MLT AL S
2 MM Nm? kg
12 Universal constant of ! e — M- T
) gravitation (G) or G = ey
where F is force between
masses 1 , My ata
distance r
Ve distance -2 ol 122 :
13. Work force X MLT™2 xL=[M!12T7? J  (joule)
ey ]
14. | Energy (including
Potential energy, s '
Kinetic energy, heat work M" L°T™7] J (joule)
energy, light energy
—" otc.) distance 2 1
x = q— —
5. | Momentofforce force MLT™* xL = [M'L2T™?} N-m *\
I work ML2 T2 W
16 Power time — T — = [M! 12 T"3] (watt) ﬁ\
. (i
__,.___A//
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PHYSICAL WORLD A
N .
e D MEASUREMENT
S —————— o sameanmnanaee -
S.No Physical (quantity Relation with other ‘ N Ml/__'\‘r]
| —T1 e "”’”l'l”'v Dimenstanal for ) y
17. Surface tension 7 orce : | ,/ ‘
/ o hibdh st - -
N length MIT !
18. | Surface energy T, “7_‘}:'7*%”- o T : ’M‘ ln 1 )’ N !
e il Pot. energy/arci S , |
19 Force co Bl ki M0 '
e C nstant _—ﬂc_ S _______'_[‘1‘ ",,_',7 l Im ‘
L displa MLT 2 '
(0. | The pracemen ML ML) N~
f — =M
1. Tension oree —— "} (newla
foirce —_’_JLL__‘J_ | N (newton)
2. = |
Stress mc_ M LT Z] - | N (newton) |
- area ML’I_I I“I 172 : V—EJ 7’“'2 N
23, Strai . [‘2 =ML I ] m ‘
lrain Cha'nge in configuration — |
Co - Ol’lgmal COnﬂguraliOD L = 00 No o |
24, efficient of , ire L oums |
. elasticity gr?isg
25 Radius Ofgyration
| (K) distance
2. Moment of inertia — |
() mass (distance)2
27.
Angle (6) length (1)/radius (7)
/_—/—_—_____—___
Angular velocity (@) angle (6)
time (%)

28.
o
change in angular vel.

29. Angular acc. () time taken
| UM

L
30. Angular momentum Io
Ia

- —
Torque

31.

B length of i
32. Wavel th (1 ength O one wave 1.6.
| | Ve ® | e

number of yibrations/sec

’ 33. Frequency »)
distance travelled

34 Velocity of light in
' yacuum (¢) time taken
velocity

—
35. Velocity gradient //’d’iﬁarnf,,/
///
yolume
36. Rate of flo¥ fime
| — ener E
37. Planck’s constant (h) frequency )

it length mass
Mass of untt engt
length

38. \
(m o
distancc

39 Distance travelled in .
. time
Number of atoms/

nth seco
40 Avogadro s number .
' (N) molecules 11 one gram
atom/mole

|\




— —
\
R

- Nummcalt b

~ Convert. | Newton IYNU O/Jhe
/\/@w‘}w\ '§ ‘he, Uh& ? Jm@

mmum (Aromula f%j dme 18 [ML/ ] |

= ([((C/[ » qu? l{,’ F
Ly = om Ly = lew ‘
T =18 T, = 18

- U, U,
- — Ch.)_" O.ﬁiu,'
R — B S - “'}i/
N R PO . SR A
ALY e N
B o B L My L Ly\/ L?,,\/
. I _ f ,//r / [ - !
o R B {L’;jtj L ﬁq; P} ‘;Ncq; ',




]!  Hoe | Netm = /ofé&nc,. - _
a2 Q)]‘ Convert Gn (Zh@%y @/(hvc foude s e775. N

— o - N

>&JA&:Jc ya unit g ehegy B

- _—

y - S
~ e dumny o
~ te- C lmﬂf&imJﬂma‘%_eh%ML -

) /\/om Wma Jmf tmuIa _
| A d C-9.2




E
L‘;—
SN
|
l
|
Gl o SHE G R ¢

|
%
Qg.
.
]
N

T IT IT f"T i

- is _/K@MI& ST Oh'
o /mﬁﬂﬁm- S




-________/

- ?’ Converd o C%) 4o TJoule.

O - 10”3 Nawobm.

R B
|




| //oo»]//aoooj

o i h, - / /Y/o B
o ( gy et . -
T Mere o ey jﬁ.—_ 15 Tl =

Z@Lﬁm Myﬂu,cﬂ%ﬁ

O Sycdem  baped ufon ~the Cmohrf
,,ﬁadw&rww%ﬂ Juhdomemta/

e ,m/ooM on_ =
g}j]@ ICifog yarm ™

Uns

 “The MNewdon J_S_Jlﬁc’,__uﬁlf# Srrce

- fovce Cdimmnesona

T fMLT [ =

- Pre JLJ 1 L=-2

Ne W S ysven
d

| IS .

M = Jlkq

o il v, -9
S s T
o, =0 | &J ; L jll[_/_
o L Med L] [ s
- -
S R B e Kae "Cm 1S A
. o o ': {?O L—(iz(}z 41—,'?\4 [ hu n )
gts . -




1Y
Moz, v Oid s j/dlme_

~ f,/-cnblf NEY

i ( heClong <the a(mmgy G

Joyorulae -

- -

1—22 Ch@Lk%ﬁ&M{HWM ¢ e Solation |




B /;T dhe  (Cw 1(1?/ @{ dhe Ko labon Y -',/,'/'

o umawfwmj pnly , i gty
f T V/U? im Gnd @n) s ”-mLLAZ ".')// uni

_ 0

[ j}j\Hw (y Jhe \W’(—/'

.§9_l J ~ The. 8!1/0)’\ Eelaﬁon /‘_&
oy L%/

] me [ MI'T *

- ,fjw Wing 1N G,guw bon () -

SR W/ LH/"T\]:/— [[ML'T
’_!/_d, Z{HOLT] [,Ml-"‘ﬁ

______(‘ [ \l : / {
e ,27 A< ’_VJ o
| L P77 :
| = . s
RS | S Y e
B 77X S VT Lo
S L, 4 R 7,4/,,; L
= G

| =
——‘ﬁ-J___ )’M:L—O/L:l .;/ [M L ,A I ¥

///me //1,&‘ 'AD///J
dvomudy s Grrecd .




D

@7;/&,}70;7 Ca/g /OM w»fﬂgﬁ_,

_DQW& an G)}DXCA&:W mequ@ f;@; iod (£) et g

S &m,b ,V_mh, wh. h % tnd ujpqu
e ﬁ?bab @m) @du om (1)
U gpavity (9). .
SN Y o -
~  dl b fxgnd j SN Ll
py Lohere. *(Lﬁbhc (ks v‘ha OLme 73 H_t_i
rd -k g gP oC \-——(”) |
: Mtre ¢ = Carrs#cmi i
N - ey = LM

7 n /mq/fﬂ f /~7

~ | Q:&Ccowwthwwh fLIJ —~
Y Ul = Lime fﬂ

: |‘ Lpingn P%mm‘w (7/ |
2 J/ML AN INEEw
u :D“ 7= Kk MY T \,/

‘ I

ﬁﬁmkaﬂ»f s (i pince o7 hemspeeg

/23 B ———
i e = -




| The _Jle%mm —y Vibacdon (Y) ?/

omay Qngﬁ%gﬁ\ﬂdl\cy 2

J L
S hn :H)’)&Wn (T) lh_ <the SleZE? Ond_Smay ==
‘ LM ()ml ﬁjrg}% (Qm) ca/cﬂw B ‘

Yo ﬁTmC

»Kl T2 gt i)

Here 17_ Lingtn a7 e xm’nq
- Yenlion jp whe 2 ne

°m = omay bmr Uhid /maeh Mv}he ,iénm
Y = 'fwawnc{’( J

R R TV

[ T]=k h’)fML?/fML/




Mun ) one

f _
|

| S
|

g

|

|

} ,

j‘




._f

Chabiea
bicd

- gm,ou oj ﬁtauwmn# &

S Qupoy g o

_—‘:H & DJHLJ( ﬁll} We ) Soml,(‘an} ’.QU)GPS n _‘M¢
S 3 , ‘/Ggane_q);ui il 9LC¢Z_

m —\i& | the gaumb?)c of clioids in Lhich —
J, —
**\&a_bmz& Yols.  ~the Qumber— ¢

@; (&;cm'hcgyd' («}(;qu}@\ nbwlwh(’g th e, omeiUh- —
o —end .,%ﬁm JS&L&LM%%W
» ~ Ona avene 12 alp

TTTTT7T777% ¢

90

%,‘iﬁsmmon f\7 {}4 wogmhg? ;p('jmid//camé ngid‘

| fulegl. AN e aom- Zero @ML&%%LML
| o e(cjz - o= 13%97

&ig L Al ﬁzc,JwLo

o ném - Zego0 (}LLL

;%9 ]_01 1000Go &
o 4@_465 dn 6 awumber. Ay Hhon e | all zerox S

TTTT TN

/I‘,

PP

b Yhe o) cliomal bomt @nel o S

!J}"a %ljo%? @dZQ};O cligrb ey Mo &

- . } ﬁ»g hJ CJ)]’J S (/; - &
I . [
R /%7 Xz 00009y, - c
_________ J 1y Gnd 419 WC.- /ﬁ
— ,v,.(%ﬁnd Can/ jgm L R



- AV
- et Al zewos (7 dhe /cui*_d )
-~ onm-zero vcbdni lnfsﬁv dlclmo/ M@L_
-~ .;é\é}hwu o g
-~ e g
2} g - x -0.8%000 X~ 0-0072000 :
v A ] g 2 mjémj“_um \re_ ',
:F\(Qulé Lize}o M dhe (ﬁ b ol om-Zeko
~ oig 1t (ke T ,'Qonf.

v ol Ok Nu%

poedl eqr. x= (000 37%ve0.

poull " 9 Slth'I(omd 4' sle = e tnd <three.

o \@Mﬁim&@q\ dhe Sioht 8 dhe  ast a0m
LQ’J Mat{ﬁ\ belome dg,ahonll(m«f l,akah

~ | <y (ome Jvmmlabﬁmemguﬁme -

— ‘ O'

= | Rewn M JbL@m oy emearisramants,
- - ' ﬁi% N J"P\G_ﬂ#“/olld.omq SU,JA&/

e _1.-,7,&2, |
| 0 394 MIUKL,&H 3 ¢

_,/_ Rdep: 9 f) e digid +o to be dn} /z/aﬁ & meke
| «P\nar\ b, céj»;fbc 7&764 f’dL/’j 1

-y

—

S W +  Omaanpayl - Selu ,Qeo[m , O

s J(f% @;X 7 387 4 j/ﬂc@ung’ ﬁgﬁnﬁo_l 9
—
L B




40 e

S

-

Jade s 3(/ ~the, C?;}, -dv be_ a)’ioﬁ/g@d 1S 5 e

R VA Jo”om /v‘.S ot Hhan Z@,@,o#__:
S Yhen ~the byacedmf d’f If 'y 2aileo

o , b B A S A— W.",“E

il

Qg l,/é 351 JSMQ/ %fﬁ /@L,_

&Lg\,gy e dipik Ao be ﬁlmﬁﬁmr_ soy
S T7/01/0 L&gn/( by Z0% o ~bey the _%_)Q':Ce,e/JJy

| T

o l\ Ql.éul' BN /ﬂv{/ Ohcfmnaeg/ // It 1S Cler’ =
L ep Q_j\:‘ 3-255«) bF(‘m/m 32 -
7 L o -

E2sox o Meoumamint = -

~=

-~

—E{ ;QL(#QQ:LHIL in e f?fue A/(’L&U\ Qe Ghe

| oradhleed Wﬂh&y%%ﬁ_ s Colled =
o ’ﬁm_% Inea Ny MJ:- ~
S N ~

IRt Téhbé' ____A(%ELM}J - *~
 TThe exke cy_a?wumwn e Cl[wo/d£

S — Indv the d Jol&ug) ~hree ng,éch &

_ (’) %&Jemaha %—M ] ﬁ .
Q’) Randon Q-ﬁcz,n}_) o S

) ﬁm),gs RAINNY e &

-

M_h*“_“__ | *_ o
A .




r'l

-~ (@)l Sg&feh?afb Cxroid - TThde C¥%¥) At |ohose
L . - Clawse au /Thow, andl dhde

~  Coar Con’ be hunimiRed. I
-~ ﬂJnglwmmiaJ Q}pr_%%m C&L(;_LIH#LVCC)LO)'I

- ,_@gwﬁwm ok Smeaws Manwac ture
> }\ e he Y indsununde J

—~ J)\\ jﬁigmqﬂjﬁw& Mowy Zeiﬂuf, ~o In gy)fr//)‘(om'él’l (e
i SR | O the  0Obcevyer d)

— v .

— i eg,- Jock cs(llJ rbn,bu; &e,#mdq o the ohboratus.
B J)LEQE},&LQ[L(.L:\‘}O im pex lechon  O¥ise  Om  QLCOuUNt
T :, @d I'dqh(hrina Cey<din alac,}_g -
-~ P -Q(s}i;, @c}g)c M. ~w{“7h'ndo dﬁjl};’)&a aut %I Bovanc
~ ’i (g Q;LM,« " {9nored. e
— g J

— Ll) &uﬁcm Yo (qu‘eﬂna/ Cadd  Axise cluy Yo
?;“ u Chaﬁg_ in S pe T ke bxeMum buma/g cle .
- il ,MAJ_M oy Gkide. &&AL
3,A B . < - Y (¥ jOﬁ[O(i VG}&#_%-/

- | _ﬂ?cﬁmu,ex MJ}?U_H e, - *fheég,/m:
-« o) kpown ]m/e(:«&eldghﬁ,ﬁ_ I
l B e

3
|
\

wh@w SQML ISon  pet Jamﬁﬂkfm”‘/ﬂ/
| e?j gcf OlL\( s n}f obs eJ/

- Jd H 4




u.

) e

T L

| (ayoss Eﬁdu&o e 8 exxee Qxite on V=
&cuumjc\%‘gh oo, C’wluimzs -
%jhub,&@—-% e
S - (e

ga (1) feadlin Jh\__m& ument Loﬁhwdia&k%

& pyep J)u -~ Lo
Jeamj%m obseyyodion bmndod

Mﬂ)ﬁ% , Kelodne Exroy and

&uenﬂg?@ Le%ns -

/M’)% lute. ﬁ“ﬁoz( 2 /Qanhd"P CxXnx. In Yhe

Oma(mmw nk el o bhy eical

, Ouﬁan s +he amacmxiude g _:thréw

VoJ.;Hounw between . he hu,a volue. and

~<H\e. ameasures  Vodue C&J Yhe Cumnv’—n}v

77’77“777111 77

W uy Cong CJEJWLCQ‘—%ALDI&%L&M

< oon ~Hmed.

|

W ~he emeorux e.ekg\mﬂuez be. (@, ,0Q, - A,
2. Octhmedie S9moan L Jhye Volue

G‘m = ._&."l- Cl; + -~ + %7, @

T 7T T7TT1

N




Ay —

usually, Oy is SFuken o e JTZGLL_J/A[J‘{

e g/uumxb% - S

Bh ACJ m()'ﬂh(h’\ . I
N N J

LAw(Lu = ()Jm = &e
- AO" = Ql\‘,h,". -("‘;

—
o

ACLh =

Qo -0,
\

Ohgolute O%todxy may be. @GVe) in cexdain Caed
Oindy or\pg\av\i\;e, in_ Cey<tain oher. Caxex

Menn OLB&oMﬁM ,ﬁ+ s the G%ithmutic Medn

! e qm(?m%uo}e\ a(z; |
&b;omwﬁk} m (lﬂwH«e_ an(’(v\(&nmnbs

(% ~he QUBY)VLIW 4+ e Pdaf),-)fhi’ed bv AQ

- Aa- IACL.IHA&.J t____+IAG

— > Te value Jjef Mﬁ@h (0p+he) and




/__/

E&la%ve ok (T J'zfa(:v‘mm

¥ B ¥ .a

.%wz,#::f_

imeol a1 dhe Rabo -

1l

i\)ela;b e, 18

] @l "’m&Oh &bﬂo)u}d C%etpte 40 Yhe NN =
S A@n&%&#ﬂb@ Oveasused. E
L Rlahve exrar oy faacion/ (237
- - Omean &Lanltmm_ _&:ﬂ#‘t
: J‘ ovogp Value ——— Qm
.  ohen ~the Katve  O%%ns. s Expreyed (n
S jbehcenxiuﬁ-e « (
] ] e . T
: /YPT(RWL%?& Chriny = 4%_4&, X Joo 7 [

— SETINS. Am

C’((’;rlﬂé ,ﬂnc&/\ @J wm‘cL N J{Wm@/

/ﬁ,h@m« value. IQQ 33 134 /55
32, 136, |-30 (anallzs Cal m[a}c w‘he

,mech @b&o)u}c Coeade. , She VML;;_

O, = 1294133+ 1344135+ 32
4 )36+ 304133 ,
s S —




YE Ll
|

|

|

B G- 1'327= 132 -

f/f @l)ﬁola}&m-@c)cok’ﬁ-_ in om@azswnmani a)cf,
|

fi = |-33 -1.29 = O'OLL_TW,,,,,
@ ) AQAMA . |33 - 133 =000
. =

|

I %3 - 134 = _0.0] -
e fme, = 1133 -1-3% = —0-01
& | Als =133 - 132 +0-0f

,ﬂg__,_#;Aﬂ& = 33 ~ 3.6 -0.073
. AGL_ )33 -/-30 = 4003

- NGy =133 - 133 ;O'OO
; I S
-  Mean absolute. rzos LA f ( a); |

non

I

__/___,____'—_,__‘

4+ 00340 0

S

| ‘n

' 4 ,J-,-iﬂ;f 0-00 + 00400 + O.0(+ 003
) :

i

r

/ ”T—;—_/”*"#ﬂf’_—’fkﬁv—y — T
& AL - ‘o-li‘.— ©0.0]75 = 0.0
{0 2

| - ' . . . .
 Kelotive + Ao - 6701

- Ta /33 -
| 4 0-05 R
| - +002 0O




A

Ah alggnuf;g&g,,imﬂuwm’

b
Ax =d &bgolwle Ch¥n ¥ AN cmm)\uum;sz

@4 o
o J?fmm €D)
i

(ot Ax) = (A0 + (h+AL)
:(+Az = (0+b)+ (No+Ab)
8 L oAx M= H 2 (’Aau@)

}; A)L = tAa+ Ab

Hewe  The  Jous possible valu, (AG+Ab)
( pa - AL) 1 Aa+AA) (Aa AA)

o -* Ax - 1+ (Aa fAb)
J:’ﬁnLL ornax wm. bR ute Oxxros In

Su %{ dhe o ,ﬁq}gn{@jéhlg ML
~ Sum

!mdgv;ﬁ %Q e
l\
|

< B o o el e T Y L TY LYY L e

~ = | | |




|
|

\

VTR RV

I\Illﬂ\
€

\

\

L

_._Eﬁuc ojr: l;lﬂb// CEONCe 2=

R — N ‘

,,(A} .96_ (.’L L:‘;@# U

wc Aa Ab, and Ax obsolde Gkow in
., b and x. |

%wmefmmt_@f

- d#%ﬁﬂm S - |

B ¢ 4. _@iA@#éb tAb) 3‘1
xt Ax) = (G-b) + (Aa-Lb) |
(FrAx) o+ (da _Ab)

|

i

r/\ x +FACTF AL

ho&&lb’t s Vaﬂua U

|
|
|

(DA FAL) , (-Aa-Ab), (~AG+ Ab), La-pb)

Ax = ’f‘ (ACHAb)

|
|
|

S Oxr MU (\b&o\(da CEra%. 1N i }esnce @) Jroo

quankidie I agual ~o Sum® dhe afsolde

Y/paes—msrq in_ <the 4 mdnmmj? Oxmmh%m

Nummc}/ dn an kamnuu on Ca.laagm‘m OO0 (Wet ol

" axe (13t01) ME GmL(QL/foz)i/ Caladade

| diwriw‘@,p&cm‘g In ,WM& Lai th /%9@

2 JE NS N W W W W W W QW O AW AN AN AN A% AV

\
; Cn . ] , o
 Mege - ¢ =(lBto)) N F .
~ Ond C “(utrod NF
Jmﬁ_b;m Cp= Gt (I 1y Combinadion)
o C_y = (j#-oc) 8y

; = 37UF

Aép = ﬁlAC f'Lj o
V"f(owoz}—iO’{




A h
/) e

— —

[ s yf_ v e = 1 ~Q—'i X {00 B =
- - — __'_7*;'7 I
I . B -/' ﬁJU/OD,,,;,,,.; S —
S T\ " f& g7 ' - e
] Hince Cp= (3.T40-3J)MF =
I S B = 2-7UF £ g/ 7. —
S S
‘,,,,Jiumm‘coJ —Tp ﬂmo% h;o Culmo(@)n)& Ul 9ruaprwred =
-ﬁ__g%,xb be. dl Cb 1) t 0-01] Cm Gnd A, =
I (Wé#to 02) C¢m . (Cal (uﬁau‘& (’L//munca &=
: ﬁuLD__ﬂhno%g lmv}’h @c)w}c ﬁmml,cl —

S £ ¢y =

/ou; Hem j (5.=62+ o.o(,) e &=
and [ - (L3bt 003D m ~

[ 3

L= g,-) - 562- 434 = 1.2y ¢ ~

| (=

AN R IRIVY, <

| = L(nol-l-oo?;):.to‘oz -
— ST z
. J-49e Xt = £ 003 yi0y -
S T J 2y ~
— i S ’-t_* 9-3Yy v ~
— | &
| 7"“’1(&, @ﬁfbmea__4h Jlmmﬂ\ ~

| ) - ) —

- - QQ% +0- 03) P ~
R M:,A_,,,,/;,2_9#.C.’21_,Liﬁ$/ /7 (-

a




— N
- S
-~  (c) Smjc:ln /azgg@ij;_;; k

~ W xeab—0
= \ Ut Ao, Aband Ax ahsolwle €brat in vhe |
—~ B AV INTES DTV A, b and x |
~ W} foem O~

—~ (o Ax) = (0t A)x (b db) -
IS oS A A/ 1+ A0\ R/ 4+ Ab | S
e XCIE5E) 2 U 5%0) T h |
Rl . ’Y/IJ—A'}:\__@\XA//J_

- A EsE) T C "o /N T B

R W,v /g MG\ ALY
—, | === A (T T

— _ T C b e ﬂA/) /

— | H@%QQMI /A both Qxe @mall, helr
-

- MM rs &4l &malle} Anel ran be gy[@g{q{
- | [ o o

g S iﬁ};%l\h + Aa

—_— N x / b o
#lff, [ ;; Z.f.;ﬂl', 2 N
- | 5 N - Y N
- 88, bl yafugJ Ab _Ag )
i/ = Juinie ( by dl); {,b =)
g Aa S
= | Aﬂ + 2 j ( _Ab AG) S

\(‘\k o o
®r @ - —— 1 T —— S -
};, — B
S
. e o . | . -
‘



-

’\

|
Tty

— Hencc Max)mum jmcﬂ‘w gl O%Sedbe Q% =
S \WVC Ockay In Wduc} Wnﬁs{zﬁ,\
- ‘. R , ﬁ&um% he  pom \o%m /yGlhH =
» : mal o  Rluhve exxnxs (n~Hu inolVidual =

N Quonto —

- d)} ey n divisions- =
— — 2.0 O |
C Sbese Ao, Aband dx obslue Cooy

~in dhe  omeoduimming 64 oL, b@no) %

o U}rr\j by T)oﬁu ‘ol ﬂmﬂg_,#:




i:“* *mgﬁjé‘%wb¢Ump *ijj:
S i Ji Al/t <+ﬁ‘: A_Q){H—'—A:bj .
LS.

> CRYSY

I )L b ~ oo

» onng fechhg /A&)/Jij | becCawe Sty
v | Mg_\ggﬁigmﬂ o/ b/ value . 4

? CAX - 7lb g .
e | - o) o

™ -,‘@%&mrjzbcs&/ Ye  yaluel

Y N LY e TS

- -\ J““k—%;/]’ C—= "5
L_% 6A¢ 6de , A 717/ -do _ As ]

$ |~ = L Ny
¢ A}_ J:( Ao, ALY

« o & b

y J"M(L_SHaL CmaXIb’lum Vajugﬁay (jmdwnaﬂ o
. WJL&)@SL i division o 9ligndites 13

VIn %& molm duai_%am&m i

I ¢ %Q_JJALX%M M&b_ké&w)g
: i

|

|



A —

bk e [m th  and bread<h

Q%&xe.a:ﬁm

lﬂmna &}L&,_?‘YJ&QQAW:EC[ o he (B-F+o02) =

_Cm *@Ln;aLCJ_éJ, 0-1) em .. Collewlate
. [an,u'n& with oxvose  Limids

CHoe L= (93+02) om

%\

i

b = (Mf 0/)0»1

f)- ,QXb 0933/(~3 (&Cm
AR _ 4 /AL, ADY

A U T Th
':_'t//o Q“’I_CJA'/I A
X 23 16~
-+ 055
3.6%
én: 052./” -___+ O‘gbﬁ‘y 3/(?
3% 3 48
AR = 1055

] - /3 4% tOJb) (’m" -

-— N

I~ rrirr T2 2222211110




