


Controtds
‘L‘E?“(eri

= =dWx, + dw, >, +
4', W= 1
Mg-rﬂe‘)’)
=‘szw
=fzdw

, ’ lines
= Sz dL




. # Find +he co-ordinates of —he controid of

A
We Know, Ag = fyda - c D)
Herte ,  dA= (xg-%1)dY zg [ > |
. 'Ia < ‘,,. r ’7%E4.d‘2 4
AABe X AADE arte SImMHArc | =S x| \
Hriiangle., i ! 'Y
tuangle S @ \
Friomm -Harse slmvlart g / | .
*—>  h-¢ e -
b h AR -
D
s (Xz=x) = _'%’ (n-9)
0, dA=-2(n-vdd%
Fru?Yh (;) y ("o)‘?C ‘9_{@“
ag = [ ada b 2 e
= fh 9 - ("\ ‘3)‘3‘3'
by? b‘a |
= [ 7 VBh| o
bl bh?
bW ow”
o 5
_ Bbh - 2Lk’
é
b bhz . .
A = L__SAs ()
i T
' |
The artea 0)0 *Huanj\a , A= Ex\oxh
- bh" S bw” =
Ay = _ :

h
3

4o areao of )



| ¥+ Find the eo-orcdimates of Hhe conlrecid  of on orua —foromed -Lua 9*=2=
| and x7=4g-

| h z_yY
Know =
we 4 — . ’ 1L_9%
= J ydA .. . (p P
2 o A
Here , 9 =9 - ) X Y .
3 ~_ I z 9632
: ==Y L L 1D} ”""17_/[// : 4 /‘_ Jall
= X e gx/j‘y ‘ ‘ ! \2
Freom (), ) ‘ '
= x= I ' ; e
= 7
Now, from i),

= 44

—
( )—H'a—-?~~Ll‘;|— =9*;,t"‘—32v|~g—o
| > ¢(9>-32y) =0 | L
" : . t
» ; R B g =0 ort .:],-;‘(32‘1)3:6.3&8‘3 s
» L x=0 orc "A.:S'-.QL{
v.d')_
:<Qt\r_-— —%—)d?— , -
' - i |

£.8¢832
._.j @@— —-)m
"3(83 2.

. 3=3.09 v+

I
o
O

12,




,,—.‘..‘hw-;‘:‘j

Grom Ci) & (W, iy
d | | T g
y = 3\]_;- .“_) X.{ . \JZ_sx
& ;;'_—_il | ﬁ |
s i,: ‘ |
4 v \ \ . | ‘ ; | | gz .
Az =fdi c V) U [ .

dA = (9a-9,)dx

LA = - 12 5q.un;'}
=12 5q.untf- C'n@o:h’vc gign has mo éfgm‘#@mw

)

5.24 9‘2'4

_ sy
[ [ - [T
L Ax =28, Boq
X = 2:358

The ao-orcdimnodes of the cen—}no{cﬂ',_artg: % = 2368 & y=3.
et | | o
Prpebec preodslems ;

s Loaoke e cendrod of e artea Mol udzd /bszezh Hre
portoloola x? =4Y , the Ime =4 and =x-ass,




Giwve v equathonse are - ‘
>, = L‘ =, '.,.(\)
7;7'-: ug - ._,l'\i)

B Freom Cil){
| ' X =Yy
k—}_——’ J/au,
/ T :

=L s . e
L Lr"TA" e hi .
0

- The |y\+mSec‘f1cn«\ POWH B(Lg,q)
e kKnow' 1 ;
= [ada

dAa=(xe=x)dy = (2JF -4)dy .
o Qj - - W;J =-5.33
Sfan= [T (arg -y = [ 2L

2

= -5.33 =5.373 < Negodive <ign M‘mo 9_&3ﬂiﬂ'@¢vm,g,
- A=-5. = . | r

| M, g = [gda = f’ Qz%fq@1d»& |
?Ag ] n N
64 (it

= 1.0

a(y
i

T 5.323 \

SMA R e

dA= (Y2-9,)d= %

3 dA -<‘Jz—0)otx . . -

= =5 W ARAY

?fdﬁ f EY jr
A 5. 33 sq unt

P (\\ ,.




= 16 y
y - = 3 W« "l$
SoXE — "
3

e co-ordinates of e centnod o

;:3 % 5‘—#2(&?)‘1}-3

» locate e Géﬂ'lr‘cm'd of Hdhe area. wmeluded betweeors Pac purealyy
Y2 =8x _ the y-ax@ and the Ilme g=8 inch,

Given equations are - o

yr=gx -l

» 2 f _ , B ?3"‘::%‘1
g=8 --- () \ _ , . 9%=8
Fram iy O A0 T s ek s EEF e A%
’ :j = gx o S I /\
B 8%=8x B
|/
cacs & (e K, 1

C The imtercseehon {omWF Is (% 2)
e kmow Ag_‘:jyd'q (HD
Now, dA = C5(2-$({)d_y_‘ — ('xz—-O)d:,uj - X‘Qd)é'
| . | .
2 Jan= [ty - [7 Loy

&4 ‘
A_. - ' .
—5- =721.33 gq.mch

_ 64
3

Fm?ﬂ] C('H J h

A:l fﬁdf} J ——E ;r_gzg

g

ﬁ_ﬁ =6 *"gl:é;“df)

3




Ax = 51.2

D
_ 5.2 _ o

| g3 Z= —p— =2:4 meh

! . The eo-ordinades of Hoe econtrnd arw X =24 & H:= & tneh.
= 4 And e agnlresds co-orndmodes of e contnoid of e area Lounded
_.f | A—
- Ay e CMVE Sz 16x ard g=2x. e : ‘ | J)/,“’

Gsiven equahons are - <h( \ ' %S \éw,\b"L

Grerem )
Y= Qo e (i

from (i);
Y* =16

3 (2x)*=16x 34

2 Y (-4Y) =0

s /; /
X = lbx 2 ‘{l'xv——lex :o‘/'

/
/ . o

1
/' | oo b e —

W =0 orc x:q




We kmows,

AY = J YdA

Nowo, dA = } ("x?'—'x'>d‘3

o Jan= §(- P

: e ;
LA = - gﬁ..uﬂ\'-]*s_

From (M),

A‘_El = SQ (xz"Z\)dg
CERN SR o
64

2 AJ = T3

- €1
=9 = \36 = Y
3
- :3_ =4 o ts 1 s
a o8
(e kmowu, | 4 ~
AZ = deA NN (% | ,
st/ B
Ngs “y)d VA
dA:(i‘Jz Y, dx 3 b x e ey
] “,” '—"‘\A%“ 't:)‘ : (KA
9JdA=J<27¢—H»J7£ dx | A=
o A S— AP TS

A= ~G.33 =5.33 59. un ¥z

from (V)
Ax :J'xd/-}

2 Ax =-J ) <2'z"’—— Y x%) dx
(]

2 Ax = 8-533

< g .533 s
Lo = - 1.6 umb

5.333




po-oredinales e Ahe conlrord orw 3 =16 woatte Bl = 4 s
- The ©F0 b

/ o Cominoid ot g I A s
. It '
; L
/ opiit N\ 4re
/ - ral '1 o7,
{ i C Qu.o.rda.ﬂ aynele, (Am\)
‘ A ) t:»——} »
- (irele Art
Hal¥ 27
"/’/ g z'_c "\‘ °
/ A 2r - 1
[ , , A P : B =y wrale €
[ opnpad A | - ~ 5, Quartesccirele in2)
=

Half airele Cune)
#  find ouk Hie ao-ordinates of the cav\-\jrwﬂ‘c] fore -HA,L —f—ijuru\ Givay

|

™ A




e

[
/Cvmpowzn+s,

7 om?z2)
Half Clrele@D An? = DXi2* @)
) 2
/ =72
:“"R@ghwgle@“ 24x12=28% O
[Tdamgle @ |2 x8X1z=4g 9.54
’ = — Yy |
Trua'ngk@ [ - —9.23
HalFemch@ 32 =25.133 | O
=-9cg, ;33‘
1% sloys £A=393. 069 %

gx

ETR

SAX =0

{—x (12- w)}w = 993

Kmowo

£A = 3932.06

5169.36

= T393.06F

.15

—

1% .15

A5
|3@63.09 |

13729

~ 199
— 199

-Y%. 66

SAG =519,



2

& 5
. = = mu.ro\i_.sw.u F
wo To'e m.,\w

V> = *u._oﬁ.*,cﬁu F° %

wp G0t = %v3
I _. - -~ f\*’list .
. = hyz Thois= 2V e TL = V3
sveseus by wwoissEv3 | ORI
| . | | |
szl StE sz | St 0s | @ olbuoioey
buoru
i e STl £9°'9 | oL S 2T | @© 2)ouoriL
\ | 0 0
s5-hz Zh-al <z 190 L T86 | @ P :,
% b x Y ouadug)
= XY B gy

o
= sz
= =
[ J\‘]ﬁl/
” \
i \
[ \
- \
( CQ
U, < .,
5 j
\.
|
1.
/
/
.)\...Jm._ -V U v - | ﬁ .\zaUvLml
B . crovs 0.\:...\&..\_ UALLD ) LV C?C,L 2Yp SO Y

Q “ria L B . .
9 [ 1) oy sUuN oo ¢ [ Sdndet H X AN .(t,._.ﬁ.;_C(.C 2y Wt,_u.\u g08

onanid P .:T\:&,!,.»
ol e .

. uA




]

; PCL]DP"‘s& &C‘ldr?’)us “Theorcem ?

3'@ o 6(&("('&10@, O'F l'!.L\/OlLk‘how ;5 3QY|QFCO.+Q,A

Ly @ Flawz eurtve  revolvin aleouwk any Mon- Tﬂl—msech'wg axis in its
aree of the 3ewerta4zc1 curcfoce 15 egual o the Pn.oduci- ok
Hae CUrVE amd Hae distance traveled Loy Hag eentreoid

%L I¢ﬂ9+h OF o \
Hhe Cuuevels Lang 3enuta-{—zc‘.

of +Hhe ourtve wl'wm
[da=]o9dL
> A= ef'ddt_

. A= Oyl (6 = radi'on]

A=0YL
V=09A




FuLl lemg i of crnale = 2&n

' e aone ((Som -onemlar

- 80.02 9q.—\CJc

when ©=360"

ealewlake the voluma
hnts . V=0%A

Relargle® 1
i rdomgle,@ |



— g Ax 17326
| = ——— = T 7 =31
, A 25 *

Violum< . v=6xA

=<3sox T;%) X F1XR25 = 3.46x10°

. 3
meh

Find the area ond

i
i

7

2 N o
» ¢
4 SN e




4

Toorouauyve 0 !

t_utw% +Su?x\»n

N vp (D) = wpoif =L

23 . P T oyusul 4O jUrow Ho|o4
PN y
,‘_ | \),/, ;.
Ly »x=M ﬁ\ |77 AR ill. QﬂN.k.m =1
Y A, A .ﬁ == ~2. 6
. | [ =T
\.r i ' 5 ] diu.m&cﬁ. ! qo Juziuqus

. + wydied 91 S0 Uk 41 ¥
Yipjgy PIITTD S 41 WP TVTMT Pl o DepTopEy L

T oupiowl 4o jupudul rgpnbuwogmy

‘woup ¢ Voo 2up Jo duvd 2w Wi 51 S0 24 3L ¥

pTITo® m._. H
S0 DY WY VP VWO O LU WD O 2ouopsip =Y

ypp | = wPMD WO O VIpIRUL o fupuou

S .4.:2»._ ,\O .T@Ec:\e wo ?o.r?_cmm‘wh =R ?U.%Q:G&__.GI

X _

.GI.P@TH %0 4.5?82




I

1
KZ! = A Z}I/Ad,z,
I

l
E'mmPie_‘ (Rgdcmg €> W Derdve the » l ! 3 |
mont of mercha b 2 T el } 1 dﬁ,

exprmsélcm Lore the M ¥ | : ;
etongulare area abeuk an a® ATTE Gy o -
. side . N | 0]
the eenbreoid omd Pamo’w’kﬁa 'CH/, hl o II:
H et a TR
Also find The radius o gyra@ ’Oﬂ R
art o
Wéﬁf to this oxis amd e P? K— ¢9 —
} 4o om ants
ynomeni of merthia with r"u}f%c |
trod )
Hhreough e sz o rireoid
Sol: I, = JuPdA B
heree, _
dA = b.d?
Ix—f:j%m
_ 2
= -;jb‘bd}
=b Bzd‘g—
....lyz
3 2 3
b w2 SLNCE I _h- h” 7 _ b , _h”
= [C/"D’C'zj‘z[s*sj‘?xq
bh?
S le‘z ’1_,3_
p .
7
Iﬂ:j%qa'qzj hdx = i[-bgj_hig
-4 Y D)

o Polore. moment of fnerdia alioud e centreoidod asa ¢

J, =L+ I, = _bh”  _he®> _ hb o
© J iz T Tz =ﬁ(h+bv)




# =YY LD

& =Y e 1)

/‘1 ( “ 'ul)

Freom 0 e =1t

:J - \1 /

{
e > SR
. njercscation pomd A ‘

fliinl 4 o
&> 5 R by of
NS
:JQ:'C\'A }‘32 k’r_z‘%|>dg J J ( 1—,/,“)(](; l 7\

[or-aday = [4£] - [2EL]" =

ar.
o

= 12.2 unn'%—“

1., J'z dA = JZ <‘JQ j,) dx = J'x ——O) dx =651.2 vt
o

L . . - '
= Exomple - Truomgle . i the . oP 2 eorcha of o #uow\cjudarb oo
aliguk a bare. N

S0l From gmiflart —Hamglz, ABC & ADE, i
\

A A
Ko~ | h-"4 \ hW—%
© 4 f_? T . g €
N T O

‘OC\’\'%) ] . \}

B — Xy = " ‘ : |
\/‘,‘_- — S A 8 X

N = X

I. = j 92dA =J Y2 (xo-%;) d ¢ —

W
h b h 3 b ‘jg‘h __Ej-}
[¢]
o

b h‘l th VIN- bh
=y XTg T2 e

| WA . An
e caruuspmc}&'vﬁ radiws of jﬁ”ﬂﬁm"




\_J_Ao.ﬂjmﬁa Porenua - Paralled cods

T moment of ‘mertha of e differunhad
area dA altouk Y osds, dly = x*dA .

I, = §-7dA

x & 9 ors +he o&STcoEoP, Book .

o4 S
/
§§33&3+ of fnertha of +he oyrhre arua A aleouX The e

s, _e
Iy = | ca-van
HRQNl ndx + %7 aAa
= J<dA - n&u&» N _TenS

b g contnoid fxdA i @qus

QRQSHO Lecaunc u%o.,m passes threoug
4o AX . x =0 (centreoid) . = AX =0 uw.ﬂn_h

O [x7dn + d*A = T, +Ad”
v

Iy = 4+ Ad

Hxswoﬂﬂ\_ds._r, \mw._.CSFLP

AFF .\Nwﬁ_DSmQ&\ :




b o B

Axx Ellipse u




G
|

3 (1)°

s h A
Lot = J9'9a = Jo g Brdlee Z'}'."f’fl'{","_I{LJI{AZZ/.Z‘C
43 1 h a1 |
= [5], " l | )
Jp— d e ===
_ _bh3 T | \ B
= T 4 |
3 | \ \
| !
Transtere 4ormula : P I T 2 >x
<~ L >
Tps = I+ Ad” b 4
bh? hy™ T 20
= —Ti—‘f' bh 2 2 5
a Ta = hb
_ bh bh> J 12
¢! e,
_ bh3bh®  bh®
12 >
\rl
# T
—_— e e —— —— > xl
4rv -
o z=x A
\\‘\‘c
8” IZ 2{ ]:‘j .'_'.’7
v > x
< >
L,ll
3 )2
T :Jjj'vd/} = _bh” _ _14(® = 68267 meh |

= 170. ¢F wmeh!




A

. . -r_ ;
Half QR&J oIk T 1y = ,N.M - o IJ..:,MN = 6.23 inch’
s £ i : IR {4 bt A 5 , ‘

} N5

1y’ “..NI +\-Q‘P

7 Arc? _Yre
vm.bmﬂ.ﬂv\.x‘. 2 d?z ml| %7
s Yo ) 2
> 6.28 =1 + ] P
o I = 175 e

Lmb.m.\. , \?Q b*u\c@.qsm trramsterc foremuda,

NNHHl.M‘TLmN .m‘q.ﬂnp

2
oM _un
=135+ T2 Am =

= 323.06 ineh"

— v
I, = Ty +Ad™ = g.og+ 22

2 » Y
2% = 31.41 meh
2 Y

Moment of inarchiod of Oq.jwam_fﬁé :

.H.N = HDN

- HDS = 682:67F —323.06 = 359.4) ‘mel M

" \ YV

= ST = 19067521 Y = (39. 2% | 9
Hu = H_Uv. oy 170.6% 1Y 129.27F ch

Moment of mercha

A\, rcototion

b 2
Momant/ reotadion tar fusish v @AY T rusistomee (et wy wilng

momend of mertha

—  bh? |
< HN.\ 12| Tl
bk
H.X.\ - - w

N
b

50, Iyt A Ad\oy rusgtone e rm.aﬁw RA@\

d RG*Q**O@J gﬁu_v mﬂ..._ Sﬂﬁus



Moment of mercha o-Pcma axis = Momaent of iviertha of the canirwoy
axis + Ao?

i
>

# Colewdate moment of rweEc’rfa oloud 2— a>S

N A |
‘l e rma - v | So————et T mn ___'_,..L...._,x}
- / j[qrc
\ 3N
i : W e e %
120 ‘
i
i
-
2210 YW |
Sol"] ¢
3 ! .
fongle K 24D X120 ‘
9’ . Tr = LA al = 128.2 X10° mm"
3 >
Fore  semy alreele
N Y
T/ = W'; = .25. ?GSXIOG ]
A < Yre 2
-+ .
Loet 2 '__;377 L.

7 2X’D€ Mm"

Ix = Iz + A"

, Eagy T Y -
7.2X10° + ,Z : (’20”—) |

(LN

DA
= 92. 84 X10¢ mm"

'i,'“"mcmewf" ol -imerdio. alioud ~x onde :(1'38-'2Xl0§-—(9%3¢1><(06)

E —
s [

¢




#  Colanlate momen! of imercho ateoud x—a’xl‘:

4\ T W fo
7
\ ,/ =
A a x
Q!
N\ — - Ve >
\“ “/
N, ’ ¢’
\V\\\ /
\/
. . 3
Fore rucatangle : 1. = bh> &x8 = 1024 ipen?
| 42 >
Fort Trugmale. > EX63
5 . I, = __bi\\_n?___: - = l0g ‘neh
2=
Fort somy- aurtele N AXB :
emi-elreele LAl ARBT L gt et
Ix’ 8
T, = _T[_— + A'OL?—
= * 2 YxB\* neh
ARB = 8- 88
I, =28" —5 G
2 YxX3\*= ‘ ineh?
-2 (8- = 648 -5F mc
. _ T4 Aar = 8881 —5— EXy.
.
%
._.'_[,,(3

\ — ‘+I B
Mot e of nerdkion alod 02 = o T

o . = loQy +108 — 618~ 57

LI = MRS indy




b find The  coondimdlys D’j’ Mo antro)d D_—f e 1
bpu:nded \oa Ahe QU \3“3__1,;1 amd = 2x..

v bw  ond §= 2% -
\8 : \ ' \ﬂ*
“M""% o equotions the imseion po

a rudwnauhm




foru,

"’J:t (Ava - 2. .

= [qﬁf - .'%_L] 1

3/a b
. = —1—% ﬁbuﬂms.
Now ﬁﬂo\m " M we %‘HJ

—=_ 4
Y =
Jo (Ll\lx-— Q}L).x__d-x_,

.—_—J G'K.w?‘ 21)4}':_

- 3
[Ll _5,1- 9. X° ] 4
AT = 108
|5
N = ...l..g_g- \4
[a; iz u-"‘g 95 LLY'\:.'}‘S,
n,
=~ J q
TR
- (ki“atj)‘d
lm Qq/.n. a-
% o= Y



S \ ':.-' = h*l‘\

\ h -.a
. ., » =
& \m\\hw\*-\. b B

%A .
g\*-.\\"}\\



68%| Lotale "he cenimord 0} the owoc inelude y
"De‘\wnﬂ-h ‘\\r\e, ?an:a\oo\o. \aq";. Ry ,"“ne ‘d- ﬂ!i-:'!. (o
B!

e Vine Y= 2 in -

1Go\0
E-

|
k]

| : mold o4

" —  Sydmr
=L

5
\ff:. 9

el n E
| Tue g 2 and § =€

m ton . e n&&ETO poin
® 60 'Wa A e

‘den The dy.mﬂw+ al & hgt{ma.la.)

| Poo  COM 5

-------




- %‘L ch. LU\H
‘1:‘1‘01“ 2.5,,“ G) we eku" .

B

4
A x :J (3,-{@'5&) 9 dn
Jo

- Sg (g~ V522 de
y

o
Sy

'
2. . X~
n”- _
[g. 7 "7“"]5




g .y g |3
— . \j _ U
» g 'd d& Ja '—g—"d}
3178
3%4:( = 128
o
128 ﬁ-.L%* = 4 unis.

aportdimates b:f A mduded aneg

1
s X=24 omd § =6 unis.




fﬂ‘?' Find A Coondimatos ‘éj_m'{_\;\-e. tantod of th— B
Qo ‘oounéa_cl 'Oa’ the CLirt vy aﬁ\L%aﬂAH;—'}L.

C»\“d &:‘.’:'}C-.'

oM Ao \m s2ejpen ImT
ghe oot N P

elamant ab A @t{ﬂf"‘alt




oo, 16 6
n:'J d EJ (avi - %) dx.

p

b
2
— tq\& - ﬁ]l
3/g. i

- lQ—% éq/.u'ﬂlp-]s'
Now jtom egh [ we gty
- l
A“J ¥ - x) e dx
0

_ ‘LU\*%’% ’x"')_clL

}_ M’ﬂz ) E—JIL
B l.| S/ o
A = 409k
|5
LY = ALY, 129
s 22
= (' ids .
. |
hﬂam_. G - J\;\dp ‘

LN CITT I
! C
Frtave  an ¥
O v\ ¢ \ ‘

. Yy v
)f '3 - ..}%__ ("_"v“d N’r" :a \




-
0y H.:
wuss ME 1O sopo (PP ,
—7LY THO e |
¢ g b
i G = ®ﬂ . -
ik Z __ kg,
hoO
¢ me,w
a —_ =
e - Lk
htal T

b~
Tz
)
PN
s
\
0
>>\=
Q
m
I\
<
-5
o
L —
h
[7=
el

aﬁ.\\io _exal | =
gLl ah
a
),
_ U . l..@ \Soﬂ..,_k\



Locole he L Gj e ama 'lnf_‘ultle.& loetw:

"UM- Partnbulp. “'43‘ ‘e ll'hﬂ. Y = 4 a'nci >x a?CIf)

lgol:
Y
2% 4
o)
Lo L?:
7 i‘iﬁ'
[ ="
0 ) e

w-.. krow thal -la eoordinales 0 dhe Conimord

A
omd _g: J:-clh
A

c&;'ﬂlh eqn 15,
N y"-&.z.a omd X =4,

;”\v-ma_ e equations, Ale tnseehom pormd

E.‘@UJ Consido e tTlhe qhmuﬂ L o~ t(odnn%h’a
| an= (e dge o



'-Kz""“\
and ¥, = .2__{]3’
9= :l‘adﬁ _
A
ﬁ
ﬁ" d A ':J
0
®

s _1,‘—;- %u N







>
¥]

— 16

6> 1k
* T3 T ) unids,

¥I
I

e Goondirates 0 dhe cantiold  once

% =03 unitand 9= Loy,

%-!Lbﬂa-ie, the Q-Qn‘\‘l'(b"l& D_'S 1ha cea LDOUJ\C\Qc[
e
‘oa, G PGR&LGDLO- ,x');__g} ,—an, Y - a?t.‘té and

B\ Vine =2 e unit % T inch .

Sl

&
LT oy
¥ (3
= :_f_,rB
ey
) e

Wwe Know dhat -l co-ondimates 0} Jiw eoninond
are, S = JXAH

JaS
Jz

e/ ~ 10
.

M




n @
%\N-Q*n 2q, 15,

f}’tq"—: 2% amd 2=3

'\
B&

ts .

‘};‘!,‘UU}, Comside rt‘t-na 4o element b O
“-\ﬂ = C’(L“’L:).J& .

1o the *‘—q,“,*

bl

x,= 2V

‘ Rare, :Jq('_'&— 'B\T‘_é).c\%

' ' o1mt
So\\f'w\a, e equortons the In seetion po

rmd‘laﬂ"ﬁal(’. '

=1 4q. unt -
b, o o7 @6 3

iz o 1 Cb V%) %49
! ""*"-:'ff'.' b

| 2,/9- d
J :

A
&

_' . j -

.




\,J'L %jgfﬁ.}’l.
:[%'T_ 7NN P




