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BE lov - savsavamasan v MECHANICS
Time : 3 Hours Maximum Marks : 100
Part— A
Answer all the questions. Each question carries 5 Marks (X 5 = 40 Marks)}
1. Explain the conditions of equitibrium of twe force and three force members,
2. Calculate the reactions at A and B of the given loaded beam (Fig.1).

10kN  20&N

el

2m|2ml2m

Fig.1

3. Locate the centroid of the ‘T section shown in Fig.2

[ 200 mm l
20mm
300 mm
o

Fig.2
4. Define angle of friction, coefficient of friction and cone of friction.
5. State and explain D’ Alembert’s principle




6. Explain the concepts of instantaneous centre with figure.
7. Explain the following terms with respect fo a simple hamonic motion

(2) amplitude (b) time period  {¢) frequency

8. Ilow can we connect two springs in series? Draw a diagram. Stiffncss of two springs are k; and
k,. Then what will be the stiffness of the combined system in series? Arrive at the expression.
Part—B
Answer two questions from each SET

SET1
Each question carries 10 Marks (2 X 10 = 20 Marks)

9. Concurrent forces 1, 3,5,7.9 and 11N are applied at the centre of regular hexagon acting towards
ts vertices as shown in Fig. 3. Determine the magnitude and direction of the resultant

N N

1N SN

N ™™
Fig3

10. A ball of weight 120N rests in 2 right angled groove, as shown in Fig.4. The sides of the
groove are inclined at an angle of 30° and 60° to the horizontal. If all the surfaces arc
th, then d ine the ion R, and R at the points of contact.




c

LL. A system of parallel forces is acting on 2 rigid bar as shown in Fig.5. Reduce this system
to a) a single force b) a single force and a couple at A.

325N 150 N 675N ION
Al Im i Im i 1.5m |B

Fig.5

SET2

Answer any 2 questions. Each guesti ies 10 Marks (2 X 10 = 20 Marks)
12. Find the centroid of the given Fig.6.
100 mm
=t

‘p‘é‘momm

i 150 mm l

Fig.6
13. A uniform ladder of 4m length rests againsta wall which it makes an angle 45° as shown in
Fig.7. The coefficient of friction between the Iadder and the wall is 0.4 and that between the

ladder and floor is 0.5. if the man whose weight is on half of that of ladder ascends it, how high
will he when the ladder slips?

Fig.7




C

14. Two blocks A and B of weights 500 N and 1000 N are placed on an inclined plane
(Fig.8). The blocks are connected by a string to the parallel plane. The coefficient of
friction between the inclined planc and the block A is .15 and that for the block B is 0.4.
Find the inclination of the plane when the motion is about 1o take place. Also calculate
the tension in the string.

Fig8
SET 3

Answer any 2 questions. Each questi ies 10 Marks (2 X 10 =20 Marks)

15. An elevator weighing 5000 N is ding with an leration of 3 m/s”. During this
ascent its operator whose weight is 700 N is standing on thic scales placed on the floor.
What is the scale reading? What will be the total tension in the cables of the elevator
during this motion?

16. A weight of SON suspended from a spring vibrates vertically with amplitude of 8cm and a
frequency of | escillation per second. Find (2) the stiffness of the spring. (b} The maximum
fension induced in the spring and (c) the maximum velocity of the weight

17. A weight of 100N suspended from a spring vibrates vertically with amplitude of 8cm and a
frequency of loscillation per second. Find

(a) The stiffness of the spring

(b) The maximum tension induced in the spring

() The maximum velocity of the weight




/

- > 5
d“\u[ a2t B.E. DO £7777’/Ilec/1o-)7545
S Pa-rl\ -

E)'( ‘9[&\5‘\ é't—;e, Cemw g,}.:.rLoM:‘s ov_t 9—7119,[; l)‘ft\%\—n e.‘-“é

[ioe e e amnd d’tw'zne]wc_e o evm bev-g
s H@ad7 s j'a.l.;’/ lole tn 9—72-"-[1{5'”;""-7’" when all the fovees
21,_—/"!2&/ lzodl 77;'2 5&&17 are I‘;') éa_l'd.ﬂc-&x

.)z‘/f:};{?, =F o 2/:7?_0 i 75[—’:0/2,}7:07

# e v
- B -
T = — — /.B’:’C;}
i

w U,

{

2 The Secem = # wam.rn/i' 24 all be Sfrates ac/}?a ’
o9 Fhe Aaéfj' a beec [ a7’7 peinl 27 geove , = o 7.

Teor fovee I 022 bed
T oD ﬁ'y‘LdS D Same 7””“7 90 Lot @ J 9/7/7!%(’//& elrrec ==
Same Lime 2 a clin (ca/fn,eaur—)

T horse - forie v e be 1N
: \

vohen The membe” 0{.,2:>va3 ,
, beo—13 Moot F / :

ER 2 ) £ be / /

the yember 5 e

Sorce P2 s S
:G—#”’“( < 5 7/ N ’\- ;s

| 7 hvee ghries are. (en Coit— 727 I~

=z /;70:.0




2

el

! Fov a thwee fo7C by £ be so7 p,%e;/clw—z'am
Ao fhoree forcoS met be G cerren~ forces
ol all the foweces ypuil- smeel a /-
l“)‘ The Mo-?:n/f/c:aée o Ftea
forC e E,. 5 and Fe gheedd be Fecb Fefb
P el Lo P78 Sl Ve SMlaml
sl any i fevees mes® be &ya—z @ 7=l o/ﬂ/ﬂbﬁl(z
o B Jhsvah BIE o errarmple o magrilocte |
oy B ‘ Shewtl el e szywl jjo/ (2/9/90‘//([2'6 |
L 1t prea bl <4 S oAt (s fgortes £,577 5

w

all
¢ Line #b eclir

= 5,,‘,,,? le Pm‘w‘

Fhe Bt 58 and 5u‘gé,‘¢¢eq§f“ (awd[f[an%ﬁ/ .
Sfhe 03 s Lbriors oL —’)“‘Z}é‘&/ 5&@(7 Can be ‘

/z/xpff"fﬁftaf a,/a.?ﬁ-cé/%
' \
éF%ZD,E@zo G ol M o




(¢

&S RI& > F7

| [Dvi).—h.‘?vi”‘zf

3

1) catiets b the weecliond alf and 8 — fs ?wta:

2 AN
loaclesf barz (sl N Fel

— ¢ Ra

20 AT
ted ié~é7[‘-"/

- 2o

R#-—f'/'?g i

Ra +1L/é7 “'(,.né7 ~ /333 e N
3""1 ——

Rp




¢
8] Leoca te vh= tembroid b Fhe 7'_,}55/5‘*"5 e e o Fet

3

sinece The Se2< foom & _4}:379 me/’_ﬁ(k-/\é__———«__;i :
s Zoo v 1
e - - H F\’
; spee 23655, ) 2 C is B S
s PS5 P ¢ £ é Vi;ﬂe_ c# 5
JW)’i 4 7 Ji-b o
N 7 i e ¥y
o antal L s
2, Q. l
l @, = JoexIC = Lseo s e
S
: ’ 4N
i npet 26 = ébal‘lﬂ"?ﬂ } ; s
AL i ! ;
ta. = 3 » /s
W b L i T T L—: ?;f'“"y—' fl;_a_
1 E2 &= —_— - = ’Jg
A 2 o8
= el o X
i s
: * ;
‘ _] A R - 22
7 Lo x (5D S4B % 3O e e G
b &er Al va- ) %;—

:“‘7 = /——" l ' 5

Ce o drep

Qoo F1/247% Prammp et SR T e
- = » <
;e bads,

= 9-‘:’%/24} :.)J{}?”W &1’. “;:thmf‘:’
= 7 . s
3

: .-Zj = LR ST 3 B
: T £ :ﬁe’/E"’f‘e me
il | T . Al

-




(¢

(€

v zwuézu%l"aﬁ preltor -

5
) Hegirie an;l«z wd i eliet, e JAT Coemnls o For e Lten
wndd Come &% #J\L/Zars

e

ﬂdm&?nitde = /;m;/_hﬁ Paiclion b eavrs o Conglant
e Hhe £ %«. rpryred o= roaclivn belter yie Lo

i i b Fhe li m’fwﬁ' Arelars & /5*4‘_0/9”.//" ol
£ st o mnl eme o it e Cnlicl- Curpmias
TeiH (WL = 'pwf&ym%»’? 1E Catlect Cocfl)itersE
56 Hrelien

Al’m:rn; gricleas, y k2 /erf'p,ﬁb‘r/?;éﬂ“/!i‘ o ik

‘)9&‘)”277&/ n"’g&(ﬁ (?”

£ Rw
£ ocofe Ru

-ﬁ-, Le 7 St Codt I&[ﬂqﬂ/ éf.b/,élclt—e—w s
S ey

sla (&P lzcC B e

ﬁm;}a =t /%’;C/z@’%
7/L(_<‘: b e 4;)7;-;[4.. étzfvaa,pg 7’?3@, IiEST SIS

ot dte lenl Losfp-TvrrFo R anaha e gad o
as]ﬂ’éacfém ol ,&03;07 /;',;07/,/([5—%‘_)

A VEY I

I 15 o wonlovt by K S
& = F = w——k Ry = /&L §
fZ” 78’,‘, AJN

9,714 o pori ¢l = B /&




! e
= 7 L fui
7 €D

Leme i ,4”"; C/;:aag [4

" = g¢ £ J Srrd %
vt eny Fhe fza7< ez licd =% 290 (2 91&_{/2’ ZeL

M@A&wce_g/ 2ds phpreclos Bg P e Sl
d,/_éw co5 bel Fhe mnsle Be lizcen e 'rr/f“rﬂc«{/
reac liod 2nd y/;:“;/"!ﬂ:/{"nf* Foree 2224 e
e Sawme . /stl"/,fae p/lra”cff/éfsﬂ £ 2o B >zt
27 a/) @_a’[(sz—/% 4&9966’62/ 77/}.—,1 .£..ﬁb jf’ﬂb : FLee
£/-'79[ ﬁ/yg”crf¢ (25 = i bt o T o Lsenn
7Pt Ser Gne an gl 2 guead & & - Yéir

(5 lalledd o7 Eltes Come 2% leve =2 i el

-:nj"-?;‘}"‘ z
A S

( I E

(eme
o G ;,&vf’ihr,{‘ [é"”eaﬂﬁ Je, sﬁlg ’:f‘f'p?;S'—ﬂc_/

rzb Vs

oy by ool e F G Lop@o ot = e
7 I i e, Z
(s ool ﬁf-ac*a" M é’&&z g phed S Gund b

K

W& / W

o

o i




(€

ST TEE e e e

i /?///{‘éa/;zﬂﬂ\ A e codovy Se o) Lot oA vmelins
= ﬂ?ﬂ?élﬁiﬁ? ) f%m)”j_“ Ca 45 (e rer losf E’J;Af.‘
p Sl eguslifoF s proltlesn ez p

D' plermberls P 7""'?7‘5""/5’/é

h a Ca de LU)‘{,/E’) & F—Ma

Vg F = JE
g2 el it e) # Catlesd rmetlan el

1)

Yoo

|
D /,"’.-;-(~ W&b) =0y
S

The slale mem F oA Fi= 2 bsvT agie= leerr &1

femo e & Dfﬂ /Um!sz/! ,»97"/”45/9/6 sl
;[;[;/5 Aot ﬁgrf'z}‘w){[zﬂf = = ﬁ/ka‘é’m = AR
ale /,’Tn}/ o 594/7 755 ?w&fé—fﬁ P v ;/} )
/Z,érfr“cc:ro s 77 somamles Arrie

2?&(72_
/294&/0—9‘)/—7" & oy Lo 2 /Z;

Los o

£ Ve.ff'7 Z«’f{:{f/
. e vay f T2 >0 l=5  VEi«c

glzle =% «7';'&)‘/’

3

i
!

/2-:7 ole s 57 ox Cnlicef 79 Sl




P4 3
i ; \
C) E s P\aﬁ‘n The CamLCPK o “L [rn S'—a.)’) t\n.'Y)choz.s Cem l:f’Q

ot T)m\?a«-:’e/ =

Cmm:a-’?l' of 1msmiancees Camlve

Tloemailtew Sl e sme tra nslalics ¢ o Loda),
at « a.ven tmslant, (am be Censtolered en Fhal
wolelimo o} vHe L°0L‘[ obowl o pecn b L Thes
0(.1"‘&.1:‘ o bowb ortich The bod‘-‘ Cam be aamed be
M{;fi—n—? ot The 7(\/1'77 1 98laob 5 (alled trslanlaneees
bre b vobnlis Sine The velecily of 70y point
lint 5 3602, Jors peirnl i called/
€ ob Jee Vcécz“/}; -

ol P L

(em

-« ©
a,/' f'ﬁ,& 7-[,./0,% InS

f= meeees C(emn (=

e la

ISP ; o
Thes ‘/%vlm—Z‘ 26 mol-a Pirxeel peinl, ano) ther Flee

Baofij cl«mm}a% A3 /U/K'/Z”’”‘/ 7be /Dcﬂs (Eer A Flee
)1‘)-9{\0,7) h—'flww—_{ Cen le a-/’é’ﬁ Céé’ﬂ;'@ v The
locisr ot 7he imolon (@rectes Cen (e as #.

bocly goes &» changiny ¢l porilics i calles)

Ceﬁ/;‘!l(é'-/'
g




v’

5 E;C/Q/a.;'ﬂ the fo/[&u)f?’)7

bt ; -1;='£-.'¢7§;~..l‘."r;f}‘ﬁ‘?ﬁ;‘;-:,;;»:_:4;‘:‘;;1 s P
pocp eorltas & 1% 8l&on o sie s v o s Ll
- The 'Ma..ﬁty\\t\,-t;ole o f‘/_cz_lr;(_r:t‘v:] of ey Pbtml——
oma betq U properlianet &7 dislimee
Feeon 15 e thdamlameses Tem Bre vasarel s g aqpecd
E Hae G.m?u(a:f Vezézc:/‘}_ Lomres e P

‘TL»L ol'(,(‘f‘ﬂd(/t_)(.@ﬁ; o# Va/wcié a_é d;,//gp/”‘(f
Qe/"/éﬂ-hdiéu&zn/ L e Fae .

),0,34}?77 Sla - po Forl @and e (melay lageereentve
The a bore /od*0,0£rf/zf’/§ v e B lovile Py

| ke, ba et Cenlort of a /&///7 :

forms porth espett &

a-

oI & é&t’ly /o'/’

aS[rn/?la b mﬁf-s'r«’wn/‘(, mp/&,w‘ -

arnf/[/;o/e 4. bime /9”‘“‘):‘// c- ,a.-/ejwcz'n7 \

Cn

Amns

L ‘/47:7/9/[(1&5/4 L J¢ ts The i slba% e €¢/J;e¢n eoxt/venie
sk e lo&;,t*[‘zasi of The faf—ﬁcé, ﬁ}{QCQ_?En‘?
S/{— LD )/’W 7%& WaXZMc&m /17/3/6'&6637727;/— c—é e

[J&-q«/Zk/e Farern Hee yrream /ao.gf‘/cz,g :

L T eme pevicsd It 1S the lime /7 one oreilleless

94 i sametid by 7 » b

N

Eovorn fF3e—E
pe @& )
For ome oscc o (Ten>

b: L’/:’ el 5= =l

i Sl




P24

}ﬁ(:wép

P - o

o ﬁ/f‘é%in(,T
7_/1& ‘ﬂkméeq" &2! C75/z} /Den" u”(\{\ ﬁm\e i

LS

54-//44 'ﬁ”"—%enc7
2'5 /,/9 e T /-;W‘Z/ngq“"&‘r/) L7 Secenals @ )

5 Hae FEGEE TS e Ko ften £ - Z;L

lans s Y s 5r'r2-n7 a5 moolel fha gpv-gn% R

@mchﬁﬁf L Hexw K 15 Serreed
Jeoo 5/9»#)71? o4 shinrts K, and Ko, arr=ans ‘Bl

50,‘7"L0§‘"_ Lot 8 and ,% Je f/a;e/m;g_ lis of edcb
)’pm}w; A2 £ Au/; =t mass 77 1A
;/a.ffé plo Hec liws =2 W&{/S,j'-:{:—f‘a/}* A‘fj 2 :
dhe yl“a[‘l/é %é}’llec‘% =4 She Ja-me ’m&%_ ﬂl*f) i)
by @fﬁéh&é/g#@ Single Sﬁw'ﬂf«fé sl n;%ke_
ot 1075 }‘/’71710_ 5/99*7' w7 .é be 2 yp=ve le 7 /.,/,\%.
fie 5?"'#‘;'”5’5 {7 (MC&S//ZL-. Mz_ﬁ Coppelc bier ¢S

EE “

)6;; :-;’—PJJ\’ T : i S
7:77:1/(5 ac'lgk' e -
Ke l'&.\

v la W? Cot ‘)'7’7?4_ e : ‘
ke, B= ;r
( LR B L L‘i‘ J& 39




{

s atu-ru;"r:)

Re 5(-[\”“7\2 <t e ,,Eo«rcc,s Q\.@"ﬂ?

z G =

It

i
H
!
|
i

3

i

}

| & = Llon /’{F’/ T

& =

—

4 o
5 4 2lesbo — 1 (o 60 -y

(e —tC
= +(3 =T +‘7) (o o

PRR7T &
I
NN ’ > N
K 1/
a3 H’
Xy
EXNAYY
sV T
£ I}/,’!)U .V\\
vV, ,st ’ :'\
/ ?,V \Qf
n

A

X o.?\’.l:':
G ln b +T (nbo =0

= — &

Xe;b/l/[??} Fhen fb"f' ces < /l'nj )/ @ 9218

Gn30 — ] o830

i S te) G 30 :~1;x§;_ézf3

£F7 z Flazo +)ln 30 - F
—
R asullmi-"R £ "ﬁ& S

oy 3L+t°$’

-/
éfi

/C 8] + or‘)

=(t44 =ja N

37,”‘ e /"w,.; of o !u/é«f M;Z.’ %WSan o

-

= Z;"’ TETE - (ZOE}

" ’
‘7 /'”& /(_.;'a& f"f ;/_-Lfk/l.&wé {//')‘/Z'. -+ U x 2 (S
i Jrmc ff ¢- 2

136w = 150280 = 240°

I

i




K

jf'o'ns»z'@/c,/ Pt @G
! pler= How e A»;A?
L1 écﬁ; e

‘7'[a. frries &
’) ot el o Tt ball

% £ e E-79 - )u/7 20U,
>
12

le~ sblr &uvf»)’)‘
= /ﬂéN

weight i Bell, S
o %DD

le & 7-1‘1:;0‘;;1’ i
Wm /4”'7':’;3077[5—!: = BDG

Ve
Viac 9 Je 9 e efe 57 Flee goede Y/
?ﬁw;/a g0 el é/?fc/e ED ;w}z oA IR k-6 o°
gk EPF = At amth RS PP
For #len

y/‘&-sﬂ)&m Av’g */’fv‘ 6&// (;/)%fbua—

limg &7 e 130laleet el ¥ be.
- Jap N c_—n//’aé/z"of //trfﬁ'uaij

PRES | o957 L Erp

A1 //(/-/zzrrv& ,
W) sFeac fouris e @L[r,f sl C
| S o ot & 2F
At ptlf pais ft‘_l,fa,‘yg;ﬁ
e &

L T~ aw}/fo o
W’J& ée, 0472'4m(:4/0,_,).

¢«




B

w7

‘. amd LEH = e’ HMewie. [ HBL

Z%M/é &%
Fn Ao o g tebrints o Hoc Lol
Z2F =0 P g &t

Lo 2 Fn=
& P S5 30 = Ay Coto
23 /. o5
R = Xﬂ _@f‘,&-: ﬁﬁ & © -
&y Z S B
R,z 1:132 Re

Frr gf:‘v/ z © wt AR - _ﬁﬂC%ép-—/g((:¢30

FL R, Cnbeo—+ R, Cn 26

R)q P —+ "73) /?4

—p) €, T lonrts Hcs»-:s’ow/?,_?

>

Jw A HDE  LEPH 2 B0) Gmd L BCH= G6° . Heome

4 DHC wrll be 665 et 14 U HOL [ B2l = F°

and be 267

»/(,"rﬂ,_'- /&yé L&G8L ey de P N 0 e

bt =P

Lé
_-——?~: 782K,

=

=5
B e e (Qﬁﬁ

par - o N Fod

- 5'145527—/"‘ /T’nf Flee Valesar 77 f—%-//,w’t‘:jﬂl"

e

Ry 2 FeiEs. =

LA i T e

ceW , KRe = 16519
e i e i

13

9\7\/!

o3~ ga N 73




“Bemsol

P52-531 R

i

pB. £io0 £ d’;/y Jelb
3asN IsOH ETSH LN

4 AT e

| } 137 i i >

| \S——)}e S ~_~_4_, X |
- ,.. e
= e e s

1 :
A
&) a single Loorte

% [~ e

_/,) A §/'-n;_‘/¢ e ‘sl e Couple' sl g
‘jt.ni,’ [thﬂ’;o

ey ies ol My
 espectrot

> 9 &= d B avT e 32’57\//

GRS B

14
The Sfﬂj/c’- For o= ?75'/:7@7

: =/
pislame 77 ikl

£ =y

. - <3 fero

. ¢ingle free 75 ; .
’ 7 (i-nkt‘g‘?‘ (mfy Satilint T N ferete
iy MM/S e ac ﬁ-n/i-a [

R
@’77('/; 75&171,& \774—2(.')"“

le h;iu*ta'o [,(7

and leoco Ftoo
e Lrad Airec l"‘waS» 2
‘;,/"quifé—w&' R 1 ?’*’3&79’” /!"—"

A= 305 — 157 ors Tl B o co N
& Jhire ei3n Shot ol S5
&ﬁmmrr‘a&
o ol lomit Koo P[5 samris

B ol . e ssdl ot flee.

. Llonk 2> acks3
N ;
f! La»/[y
Dis lince =B o
P f,‘-ﬂz// Lotz
o B CLD shonts8 Lo C 75(.’_

7 ae 2 llanlaborl 17
= A/f«zéralé e o yop 577 & T7
= = 50X #FCF
¢ locl wetit 26 e & -
wbmz--ﬂi- + 1)
g —boXi o' «15H Xpp bT-Fwg— ol 35 [:’R:”é.o?
e L m B Jat .. 3 5 SO
®

pye 7

B o all e

e15 xpb —15¥ # B
et et G tnlheck b—-'r—sc,‘

ispM, LTSN anet




"

/
: \ ¢
F Le = _:Z& - o- £33 W . e

Hernil The 7“’6’:-7 375/:':” =% P&Y¢/7¢/ Ao eed s

cvalemt o o S’L‘ﬂfle.qﬁ‘-’ﬂfo&. Eo N 4_(/}’7;}

{a/% o e el o F D M, e

¢332 9w e A Shesw e 775
A=boN

7 / ! & 2
i 7 74(_———“’""‘"
| 5523

—] §ore

7. 77“ e

L
e 7"
JlislEmee =4 o

67 A Si» gle Forres aid 2 éup/é e/
:‘d-{",zS.u_//Z”Z o= v &d/?t"n}' e F /DDZ.—»;;' £ o5 Shetn
é e{"e/’/&cw 47 @& g%«{ o e

/msz.—n'Z*% y P SEITE a//a/’}r,/z;

i ALy Can 4

LnFio- BB ¥

€ vk )

2L e T I

L clotle éwr.(—e)

(.,y—c _54";77/4~ lewa

Lo

B

C AT B

1, 2 60 1o~ BIBN

/s ¢




(o0 m»r7

AS mm

A
Ta o A

e L c,._e/‘:%f k IR o bE ot lanl

T L;"a«;/ Cen [;bl&j/
> ‘

2500597

Aﬁvp"woz

fro > T

2 ~g L /7'/2; _’T__’(sjé.. 37%'(?7”%
5 =

Ry = Awes =t Soee e i

4 s o Sero Ce 7 = e
R S N,z 15—
2
Mg = 150- L%_/.i 2 o, G T8 SRR ES Clc
Poie 5O _ 4
S o kb ) ey \v
ﬁwfq(ﬁ{) - it o
xl. ‘7!‘ ﬂ‘jv”‘[ ﬂ£\7L~ i
7 Z 22500 md T s T s
(627 5T 1L g75%0
B,z AhScornm? ‘ €= 2 3
E ¢-) [6~6E) 72| 11 - 66T~ S S
LItbS | 294 L77
Ao 7 2T AT 125595 | 75 e B
by 50577 |a%4534-
T s vy 2T AL
400472 |])0/305°2S




7
) 7,20, "‘4:_’5(1 wﬁz s,

X, =
A, =P — P
- 168T500 — 4 (LT S — 50577277 40119713
AA Soo— 2500 «— 3 29897 {451510/
x, = 70 73 27777
1.7‘-——'___’:_—_’-/‘“

A R Al W’: 6535 | Fome
<

- = [60673 &/
By — Ay — FZy

= L. XepS A 77
(76 ;—-__——_—_’-—-——”/——'
7o F3 M et MW)

Cantroid of The 13 [%.9) =( e

Lz

|



72

Ly
(hort sony w § e Lsoller I5E

£

C-a“n'S'LJQ"f 'ﬁq LL"m‘gnVL? 2,1#[

o 24 .
% - A Gy v
ot 5 7 =06 fak(mf s el T bt 77 |
v P oc Crgs b w3 o oS €24 B, x4 2&S — Ru” 3 Smészo I!
: ;-" = 9 AT e <L R‘-, CC'SZ;.S" - ,‘“4_ . L
R R L
6-Socwt 2w —l-bxe-trsw = 4% sk 25 lea L5 » |
Co b5 [
Leasoe 7 - - '
| &, > = t- 35
o O+~
; s ;
| 2 = A ~
i o8
é N/
| OS5 W o~ LaSL
G
| -5 s x ot Ceslr+ w22 ity —=2"% .A?Wxéﬁzl(, A 0
| w ] -~/
| ' o P85 dES gt s =g
> - X [Af———- = /-g
| & Swx X+ (A pJ/) -
L he=Y 6 = {5
| i pm— ES
et

jﬁw—-’[*ﬁ'luof-—o’4ﬂ‘c20

STt S




[5;/&0-,53/)7 J&£7 an/le e

Sol: weight < Fir st pecly
W, = BoeN

/4/417,'51:‘ Az eemns? ébJV

o,

fospdicoenl- o friclim

= jo o’ N

2 7213}37'4&/7/ ,0—,: R4

éévd‘z!’hflei’;é 7#1"’6/5’“9~./7/ fe(pnca” Ja e’:*pe[ D
I ,/“7 o

e G /71775?%"; = chosna] T .3/«?1"”7
P £ ../feacfqu‘ e /le'éoa/gf "
:‘R/: "Z‘L ‘;;'”Jéog
2 a//m*mﬁ-/,"”'%cwvéf ol
et »

=2 éff&fbf" é..z}im:';)?/

e Ferce
F) « Fovrca
: fs The me [

| plece Aoes S
F; @nz;f}-; Ml’/éa abc/?n

e ot R

T : Ra- /\L-,,R"’
¢ bpre (% 7 o8 b B

N 3w=soﬁﬂ Ao Ao

.F[/'V— ces &7 7be ,L['f"ﬂ’ 554[47

‘RLSD{VE )’);- ﬁ?iﬁf/g &Ibw} San ,pfe_’nfe,
> Re 5'*;;’ EsTHG = Fpp, R =F% -i5R,
Restuing w7t vovsmel fo o plomt

Ynalee = ,?l
tF

o2 ,ﬁﬂc /Zﬂ(a_ézfzfprn; 5447- anc

5 et %xﬁ'ﬂsésvf!%r Lo g o & le
Pl roe a/r—q?@a/’ pl=r2; P Sorte A pritlieo
&fafa'f”&/ - The s be Jtas

Lot cems e 227 fhe eclicsS oo £

—””Za,/j? e r/”/&“éﬂz ?/c,g,

ﬁ/c.nl; =, Ry

— 7




L e Ao

00 SINE = T+ 815 x5p0 (o & = 74Tl
5 pr Singz FoT50 &
7 = sooSines — 78 (o2& s

Fowrtis 07 Fn Selen of 6&-47

Resslving F7rée? e limg e plaT e

OO0 S!wt94~/;/~; ;*/41)’::'?_;&~4pr 7Y

/Qf,sozf//-”j/ []77’1»% 990" 3’7""& é Hee /9/6»'7’)&

/?7_ — (&0 Con &

9'“_5 gTL-/;E;?/ féfd- L&&-@ﬂ—é ﬁ?_ ) e 47
jppb I - F = pegx I8ST Cos & i

7’.: Los (36 — {‘obo..gla;& .

r%aﬁ”? Fhe pra—leces 2 7’74,@;7‘ ,éz/ 2 g o FIV

;905‘-'1.47&*-— TS (o & :4696(,,@.,__/500 Sor

51)@,(/9754— el S8 ;401,(0_,&_/__ TG

[ros SBE T 475 Cal

_ifif — Zf"f— = : f :

L P T p-31Lk sy lancro-31LL
=7 y & o 5

(& = lfew segllis T+ 5% 0 IF 34‘ ek

51;‘.6 S[T"[Z’.ﬁi‘ 2 l/ﬁ-/“"~ g'é & (oo fz_;‘y__ Vs o
spp Sem 175€ -8 & 7248

T =
g/ppf\(}<}l']"7 ~7r)(§’9$‘§(;,

= /5‘0\%"7/‘5@,1" & FFr 2B X

¢




R-15

BE1vo. £.m gulyols e A1

S GHVa—ﬂN
//l/difb‘/’ 7 Fle z/ey&,{-;/ W, = Soeo N
G eeeleTa liow = b e/&l/&é—:’; o S, ¥

'/»-é}?/ﬁf‘ &1 Flee & pera /Fr/% - Tl Al

: b o ,,/;eﬂ"a-/:""’ o7 5/2;)7:7/,'.37? 597 fLe j‘c&./@/

f/9/0--c¢ofjm 7he
5{77& Lea
odde
: frenc e Lot

Heov ob fle~ 2le V&-/'f;yv: He Poadling
lo piltbe epeatl He rovclos R
mzq/éfhﬁl s~ s Fhe &%my~a_¢;ﬂ

R Reat lirs =tperedd 57 flory 277

,;./an/a'«. //57' - '77;13“ (& ,,ij@ ZW/ éz e vf“ea._’//,e‘—n7

[lid Comsters 195 The Cables o elovaler

17’ o
Lo ti s Ao 970 fis o B pea b Tl o pera
/4’ 7 1,’/’9)7 M //Im"fd—Jﬁ & /:/’7;’ m% #‘& £ (’é Uag

e/zy‘ﬁﬁﬂi#ﬁwéz"

[/@7;’& @ @

£ i ) 9’0/59,—

Lo pib ferie 0 e Op T

" ev‘y&

& i bl
7/

Zﬂrf M-ac/rn)

opeT= lo~

i
£ [.Ll/d« les

)




i
]

I

"l

A2

L)

PO A o] Por e sm o pe e b s Reacli ez 4
L 4

%Wm o « 26 LT .
/aea/ c-f M{%LL ,»-Zf 6pe~v=a 5—:(;‘;_700’)
Mass op operelir = SRt o oprrndy Jeo

7 7
Ne - e o pp7as 2 17cte leaa las,

(R-708) ¢ 182, 3 ([ irboec acelmalsi = 35_&)

-7
R= 100+ %13 = 700+ AN A5 G145 2SN 4,

‘7:/;_[ /297 Sl (e e (&élzs‘ éj,‘.i(:zVa (5
Jop 7= lelallenstos it Cables of 2/ere boF

= o o o a;—e%é C“’— _gu-u'jkl*gz’zltwa_/?/+.&:cz'?4{'% b/:e-—r«aéll. -

oo Soeb—47ros 5700 M o=

S e £leta L pometl Fe o pera L 5 m»y{.”; R 1

patt an acceleralimy, a = 372 Fhe nil porce ool

be &C/Fn?‘ 27 Sl ¥ o pe b a”cﬁb/oz,,,.a/&:; e %&%ma/

A e c ey

iy 'L¢W¢V&/ 71'::&. E2 ([~ T led Lewmiios 19 Fo Lbles

Dleyalorsf & pera (o e W MLS;Z' < ’U‘EV@{;}#@D&L’}

{7 #70)

orass Aele valer oo opemalc = TZEEE_ S D00

plef- 7. = 7724 x @acce loomm Zs 7 Z-5 -

L yzis dee ) 2o 2080 3 :
¢ -5 N

i i i?:o.ﬂ_% z S 200 S+ [Tlu 5

.2 4 5T N e

e

22




e) & Hd F2

1) sledimess = e ge~£ﬂ7 K = 45'2’.,&2-}»7
i
(2 mstwn 19 The 5;'9'7"';”? g WE

),-) m&xé?}mum

W) Fov $-8-07- oo e olsly = 69K

é,lz/.zrzg i I = it el _b:_?_-
7 G-g1
K e i 7
lg R e
: s
"L) f % };7 222
_’81 = WU _,tﬁ—
’ = )1,}//‘2:’ o)
o2

= s
2 —
2 e KGR T e B

L gefi-A= /\//m < p - Sk pomass =f fi=
S SpTiM -
bon Srovs ¢ PG _gfry"[n?: i 5

= Avl-83% 6=08 = o

e
pr—

b) m¢7eilmam

o) Sence The Abd’y v, breles a»—z}z: S 7

T o 7adel TP TD Vﬁéc‘\@' oy
= [Z"F-v") %x ¥ = 2wl wyx 6-08 = &3,-”[5
Vo =05k

YL

v—;,_.."""——

23




,7) L (e

Yy _p_u—- b __‘[OO
7 T
2 Btwm™ e % 9o
'fz = le B

°~)' The Stifd mets =2 e %Mﬁv—:; Iz
/

1 <
e o

2
STl = "’D'

e 5y 22—
%;{’xll-xlf = I

B e
G5/
=y

L o asir goorne tew Stas tog Pl SPrITY =
r/:”ac'—w £

o3 -4t fo-of = 33 v 5. N

c) Srewpe A Lw Ap%? PP hore (o5 Lo Sty

T 9 ax(omirm Velotly 1/
%

) ,’3671—‘ Ce/"’)(
L{'na'n I alreﬁ) x X L Aam etk s — 9»5—%’33
147)(—‘31 ..: 0;5‘- %_/S

44

24

24







