
,+*lrjl ,',-,,1b ;hJl e+lr.ll ,Jfu

s^lJl iiliilb {-.ilr!.nyl jk_+

,r+.rlSjl ltic!! 5r.Nl 3ta.^a qjlr

:ruvJr 
di+lsll qrerL$f dLiJ+J

:ir,obtJt

UuJl lry)t .:pt: ,""r*Jt

jt Jt ;,,._q*j! qu:Jl: c:J<Jt

J-ilJl j!6,. L.!:,r n."9 .s^lrJr **ijl
201S/4:JIJI ,$ 3.ru

i ilI _-+- \/vl'--::pl,
ti-z' i
lq.Su\rb, t i, *+l'Jr o9hall 

-r//
i_ .'i.,i lr/ \Y : g*rr;:Jr

(

=---;-'' 
g3!l

-* l{. ,.i.i : r"^ dl _,"{ f-,
,: .-\ , \ /'\ 7, *, r z,rL:Jr

i\,l

i ! -'-1--
/'-i
lLJ

\,
#,r c,o'l"Jt .ilr

o+H1 r.rr)lJ o.:3*Jr ,-rt+; i.r:
cl.:)t9 o.:f r ,t!4-.a ;i-.r; -*J, e.l$: 1/tat-, :*,*r4J!

-rrL:Jt

,r-i qJt

-r-"rit -i*lt a!.:L^"

s*(Jt 
-*grJq 

.-r-r .rlc : e 1

c.\\ / t7..1



-JLhJi ,o *j-xJr ft.:Jt ;,r>,,r,.j 1..!l
Yu! -*., Ji Jn -.bt +> n.,.-; . q.,.,Jr

-..i\ri.o^\,'t=a.i, !f-,-r r-r,. ff:il:jff t
-r,cJl 

.,o q-allt irLpu)l jib _$;t5r:1 r.+-c i_r* gl-A^;

.s}ljl iJiK.,o ot*u; L"u.o

SP

,,{IJET 
]

Of-, *sll st e+ t.rJ ,Ur.,.,; JCi,_"

-l

2

I e _p:lt :r L Ll

s;-rJr _!",Jr jr-*r a{r .j;;;-r-;;fiGlr^lf,.tr.l, j-
.4-!,f qy'ry{

4/2017 i . ;,^_ilI :trc1 gr:U .g

t L-1,-tr



..;':ll I -l r -r,A''r*urr j -r-lJ I J +'r.i.ll .10 
i

t=!,'SllJ _\jll
a;-;o5' _ljJl -t* _

-:$K.^: x$i _. r\.trl (.t Jl
il ,1., \1 Ll ,. ^ iS_r*

e*U!! +*till +lJkll jtr,ryt- q_r

-lliL^Jl ) eLJl ; -,,: | -S ,,s ,,i-.S ttlt JL+- ,r: _ |;l ,1,r ,U LLJI :Gl!t 4S-!Jl ) (_, 
"*.:lr ;rty_:Jl ; _2

.( -Jt ..i*_r::t ;:l-,-:Jt, 4++L!yl }u;r

irri L:..r -€F,r a,s-r<, J o*,$r i-* *r .*T,.1 ::r* *';$ !;Tj:*;-:
i!--ir :ir-1rrir jLrjir 6j,;\r .r,*-t'#;fff 'li;r;l:Hr.],.,*[F#i 

,
"4-JJJIJi*Jt L)tJtJ,.+Jr ir.S>tit: a+__dl nljl8 Jl .;c rrS[Jt -3

-Hi; crrTlLA - --

(rr++il1 c+:Jl ,il +*;l ,;-_,_ilI ,..lJ*l - Jl)

,lriill jjt,!
r . t'(*5;4:a1t +-Jl .rl r:i-ll ._.._-J ,-l L;l _ Jl)

.l

.2

.-l

j+si:Jl nlJkr
c'ia.lJl _i.arJl .l

JJLillslc 6J$Jl .z
c!)ts.njll A.,& ;;JiJt .3

!r.,:isylsJe 6JriJl .4
(lr-ai.iJl ,t&:.tt3 ; ujjll n+iq +!l,u^rr .e-}ryt nl;Le ^11 ;furiiAjr3 Lb.lr eitrLs^rr

Jr ;s _'* _J' _*t ; .:r^jr .I

a*,,r+lly;;,lJt1.:,t;!lt 
.,s +sFl j*Jd.sl ;J-!ilt , I

;-fll H i:, lF e .,;T*:*ifi :LY#$ ::*l i.".u,J a+*Jr-i i._jc-k:\ylJ dji ^ii\l:1sJl :yruJl a: __;ej .r*jl; JLtl *:-_r*Jf.JF)l a1;j:tJ *-s)t-)t cj!-JtJ pr;Jyr +c9 ,,*r;r1 tirl ilJj*j A$ .1

2 lri,o:t

.JLill Jtjiyl .jlc ;j-r,iJt .2



. ir\'ii q t,-.-5-' -i

+kjt ":u''i;Yl 'crlJt ur '1 -r.y1 ,\,^-ilr cu-roy1 ,L-,J)-ll .,r,l .,.ii)r ,+*-i-Jl ilir ji-yl

i#iill JjlJt
L'.{ll .rLL-!)l ,4rL-sll !.-s]-\'1 ,n-!l ,-l ,i _,; oy1 ,L} Jl el-t .,.,i)l ,a-xsJt !l ,1 jiiyl

(----:-Jl ;-ni-!tr -:GrJr f.i,r.! 4jlil.it -rF)l -_.tJl d Jl) al r:i.Jl ,-J,aUr, LLJI ilrrc Jt_ r
+"-lUJl 6.f;lf flti.i*l i+l&l

ALrto( Acl .l

MAI LAt} .2

VB .3

.1i-SSyl +.;llu c.:t- Jty;ot ^.r_yg L-i.lr ii-\t-. ^Jt e. J.l*ll .4

LLJI .:U)-r! +!_p",r ,41 -.iiyl JL.- J _**Ul :tyyl ,._ _l^*Jl .5

J':Jrr ^JiJl _J.,1)-
l

-.++Jl --+-,Jl sql +Ul .;,::,_!l ,:.rr*,,*il
'',1 r

i+s!r *}rlb 
i

l

e-U_dt a;+.11

', l i ,.;-- r -:r Jr ,r rri^lr _*r i - ---j[;, 
,Tr_,,J tti-a,rJJi,'t.,Jal

_i__=

i-:-;il -;l*Ji 
- -

3 tri,-lt



!-&

t-
l7 l5

l5

l6

14 i

ALrto('Ad .I

MAl'LAI] .2

vu .3

+: !S"yt +;llL q::l - Jly _rl ^]:.y1. 4*Ltli _:L.lla*anll 
C^ J.,kll ,,J

Jal , ^i-Yl cJL^.r, ;+LUJI :l;yl 6- $r_-Jl

J!'-.13

JLLjr J:+ !:_;*

c+JJl ru-tLJt./ -'..':.J/ 4,LJJ JJ-$I .r.,,1c.-r.3t,.,1L.: o _^;J 
i

ulr"r!;:c ,*,r+,JJl 3. lll ; +",lUr Jr+.* i'l
.!_x-r Ll;:y $; ?)-) a- J95Jf ir ys , ! st I'r:l:c)r1 a--t;':it 

-,^ ;;1-srl A.]lJr .Jd rr+ +f-x ."Jr.sr e^u_r .r. i;:!. :o_l , ,_Frj-!rr* -rt- 
',J-i -* +-'li-Jl J*dl i:i: Jirilr eFrr','\L!Jt Jr-" *t ,.,*or+-srr-Jr r,rLJt,,-rLu1 -.11 *L -IJr ;,i;!1 J9:,Jt --u, Jt J:-.X 4J'[]l LUtl"JJJl ,s_r:,:=, ..e ;r ,i o.[1i

.i..j.Jr 
'5J,p 

i_ 
|

.1$1!i L:llc)'t ;.:te Jl .rJc l;L :,_ I

.t"1. 24 _c .,,\'J.ll _)^c +-, ) :l z_ |

I l, - r "lt
:rJ v-4i'gl - c;-* 

* --l

+ Li*tr



'.:ir)l ;*-lri-l'i a.;)Jl Jr'a'--)l ::* --lt lj'*;l iJJl ):Jr tc 3*,j;-Jl *, JrrI .".\:ir Ji*J;::r :-Jl ".;-
.(!ri, [t5_90 ) -x a:\-lr;S:

:,rL.Jl ;^ _litryi (% l0)Jt .2

J+ --+-:^ 'yJl i --;ll J\ )t'rJ\ -,a-:trj\ -+ a+-r*-11 5r,,Jr .r-.,;-; Jr1)l (9/ol0;Jr a-J!r jJ+ e+.1-2
i .-rrl ,-,^-:l\ -^ 3;;ijt --i'i-ll -++ J+' 'jl L,-ll 4Lj..ri .s- 3*'uag Jlu^li _,^.^-.i\l .J 3_F;l ._JLtli

:.rJtJt Jr.,-tt .,. - j Jyyr+t!\

- )l';*X -FL-l-)r\-
!lil.i '11

gl ,-Jl-l ;jl< Jl

.--*'i.f ' ,LJt _-s. -= ;' --* _'!_J

.' iL:. Jp JA Ji

g-f;

.;a ',-^*ll :+illl ;L$ .3

.L- :+,+;i J' .,,\LlJ! _)^- +_H ) .;i .\_3

. 
ja,slt ; I t *.8:*+LJ1 JJ'"-X irL-i L:- ol ..--3

.JF)l ;yCi itgs.;- j:+ +J ;.ql; ci$..p_F ;;S) ;t .3--3

;-Lt 6pJl ;s_,.1 ozir3Q,s 'r-Jl i 3_>Jl j:-^ J^ohl; ,'L*i .+,*_,*rLcr J.Jl .,,..1-:.r_3,

.al;UJliiju.-l

:(kl.u+ L" Jl ) i-n*ll4-lJ-Jt L:_p.r_-_,- -J".tt!l .'b Jtryt alH jJ+ .4

jl:i. 11) .:L..l ^'i-l -.'^ +.1-ll i-lj-Jl **F i jllt .rL J,t_iyi (%S)Jt LllJl J.i.
.-J;l &_r . ;-r1l ;r!:+1 4r-6!l alJl J ...l ,l ; \l jt .ii;i:Lli

'-''c u*^11;r.U-lt .5

eul -.sJ -jJ+'11 i:i.l --,*,* ,l L.:i:lcYi a-lj-J\ *, Jlrrll LUt +lqjl -:.UL-r^yl rt.r.t Jrlt .,.dJi -lt:,! j-i
.(o.,ir l0) '!r jtrL _r\_r^ +-;y t S\r (%S0) d;, i+ .rL J-, Jt _rl,

:(-,-'Jl -kXl .l1's) L,JS- L:'- ;-:c. +-i;:y _ri+- f:-J C^ J:elt J\* /+_U
'4lLJ1 -tjj-ill u.ij A*r.:Jt Ajigl]t ,JcJ a-+-1.-ll a_-i ,lt ; a+llJt J:+ f+ :rr-L,-Ji __GJl _L.Jl . I

l. )Jl ;Fl J i;Fr^ll ,j;S;^lt JJiill j"j)_,,:l l-s,i* . ,\UlJr _.:$; ,t .r_ |

jgJt .;^;J,.-!i^ll .,\U.lt j:-;rJ.'^li .Li5;),r.a-l_Jl olrJl .'L:,,-t ,Ja\;.i .Ji ..,\Ldl J.-J+).-__l

5 L,i'Jt



ol-Jl

:_BYr ,+[J' JJJ ,r *]i .' x r_l

;UJi j:lIi\t 3*tj.J,"ii1 J$\ .l
.-'l!l; _cL,.Ji :r+-LrL-Jl -b;.: ,et 3r+ .2

.;;,JtainJl*t J}3l, .:

:"J;+Ji t ,tr; sL,>^ ..+-2

-i *'-6-Jl "jr"X;:Yl :.J\ .Jt .f,;;.-+*J:L. r* 
_r1 4-GljJl a:-:lr)i ;:rg; _lc )L-L,;f .,l _l

..f iJ'
-:;ir-lJ +[Jt 5'*ill .-,i ,- C_1; a+tJl: .jlJyt J:n,uJ L:t:c)\ i _Jr.ll CJ- .r_r. :.ir,- :)u _..-:." ri .JS )1 _2

.<oLr-ll LIJ-J\,
.4-L-^lr .Ll-jr ; "l:+:+ _- 3;ilt ;r L;1^ __ii: .-l

.)[.!;:i;r"Yl J^ "A -1:- +J:r L-;:f-: ei:s. _4
l+:-+ - .t j:JJr. rr*t ;:2'.c jS a-.t-+ -,-l,jFt ++*lr ar, +**+ 4J;._^:jJl 4J_-,JI a4-J1 Jl _JLUr ar+ _5

.4..f=iv1 .;jrJ. 
"ridl ;l: ojl 4, 1 ,-Jl _9+)l ;,."1'\ c)Lcl :-.,.^t +l,L;f a-,1-Jf 4jiJl .,,\lj al+J d\;Jf _,qj,+

;..:ill '.r.-l,^y L Jj"-Jt *ff,:t -_2
jiJ\ijl ;r'' ll FJ'-as;.:'r--jl -Jja;;-l*Jt ,-,1--:..n-s,+,i'.r J\ 4+-ll ; +i:.^Jr..al-:L,^lr L9$r ;-:t*,lt -;j+)J;*-'r\ 

":-tll ; ai' ^" a.;..Jl ,*f ;-Jl i:l t ,: r-,s.,*+Lj aJ\;.Ji a:;rr-Il .rJc. JJL--JI dltll L^\ ..\,,11 ell
.r-6-s +Ll;r -.ltul .5-drl Jl 4J"rL:^11 \5r

.J-Yl .:+f ,,:; :l i,I-)t i)'Jt ;)l.di -2

.fi-Jt ,t-, L; -3

.(2 ) ::c- a*^i- ';,;s- -1

.d.*'.iJl ar:lilJt ir,-:.,t -5

l0/ I o,LJ a-tjJl i]lsll j^i_+ _()

1-j pll .'Ic jt- qlJ\ :JLa,,ri ta
!

6 L:i.4Jl



"yil' 
.Iis- -i,ra: LrA .J {-GiiUJa.l

r-,sll -J_.Jl Lr*_, a.*L;ll iL"JJl .2

/ q.r!.dJl



-l-

i;

I.\

t 1 $,i'J, {;ii':i+,; {,,i$iiiiiili}jj'tii
l, I i'j I ini-r"r'''i*+"',i$f t,.l,, irlilill r ii'l irt-il::. f i""b I itill iiiililll5 rllir;liiriliiii'1 I l

]' ,1i=l i Ij1tIiIIIiriilI

-)\
A

--l

.̂-\

-7

4
.?

4
,1,

-)\
,{
a
$

-a\
,{
3
.J

:1

I i,',,itiililiil1,lililii,irriiliililiililiillI r i i,nl,..irl,irl tloi.l'i"ioi,i;r.1,1,l;lti,,l

.l;?i,T,+1.
7 ; :. i.ii '.].t't I I

sC 1djl r;
l

d'i a'r';.ll iiirl ii.r:ili1f.
*1,l'l t 

Iiiiti i-lrri i'i ;.*1,ii.i iiIr.iiil il
I I n' itr i 1. r r-1- j i_r=r_i T, l_l t t r_L=rr,j'i xlrr l llitlit iii'illirlr,j'i Jlrt I itl tliriiii'il'i i , -; - r-- -r- --l -----l-rn"ir: rl'll 'l 'r



JJi4Jl d,aJ

-t ei-;llJ jFl
J 3.t ^\1 :ll1

+sLS a-1;:1 ;_qsJl nls. *, ir\.^\l r13Jl ;"arr.^- J-pJl .-r- Jj)l c;+Jl J^;1
-ra.ri ^- J"";frr.r-Lill ,JJl t"l ,or\,^il fl-.=)l ;\.;i o _Jr: b_ff[ LUijJ Sj,o]l
.! '\ ^\1 ft"+)\ . ;l';:. u *br gir"tt ;i,'"lt l"J,iJtJ .rlJl o,ls +_l;:y  SJAJI ilL

. .^.,$dl Jlrll ('r
Y

+-Hr j 
=.-_,*! 

j-1-.=

.7

JJiiJl .jrl:,01 .B

arL-ll :lrJ;fl !:!_xdt _nlriJt Ll;: .l

.LL-lt rly_lj _tr: .^1ti ;tsi ;U i-rrr .l

oSJ.Ji ilo *-i -tJi*:ll;.grilt ;U a-i;: .3

jrl ^\t ,l +)[] LJl xi*)t:

9 4-:i.4ll



l:$ill3 CJ1J Jrjll $lJtJ JjiJl cJL:JA- .lu

a&lllJ 4j *-li -i

,!,1 ^11 tl3xli _r;l ^- _11

.ijJ/i ;tsll;'\ ^\l pr*i)l L(;s _)t

.;rl ^\1 rt g"lJ a5;sJt LJt udLl _jl

.i;rl ^11 rlyJl ali;: .j,^ iriLill 2,*Jt _.1t

rijl i.riL'i" ;,\ ^11 rl fl .l ,L ^1 .J" 4itrjt ;yilt _51

.!11 ^11 fL-+)l 4S_F.J i-jr*Ji i" c,;-:ll _61

.JJil! i-\iJ\ 4.,1i_)kJi;t.oyr _ *
;:S*lt .lf- J i)\. ^\t i1 

. i)l j tj;Jrill et 
\-.; ul ;f i.irl.; _ lu

.S)-ll UO r't i rl ^\l ,i i)l _J.c J;J"ill a1 
,i'i gl e_rftlri^r 2.i

5J ^11 .l i)l alrL ^1 J, 4_'jLiji jiill al \i.i .,1 .:ru-j; j+

; rl ^il ,- :.)l 45F .J^ 4+-jt!l l"ji-;Ji el \i'i rl .al'i.lrL.i _{u

^\'illJ -JJl Jljt
-1.1 .Jt
i -1,-* =-: :.+;9.-l 1r)*.r -rSf 1l

':94' lrLri;ii at r
.;-:'J .,-4;Jt

3'c-'-l s;:r-yJ (lj.JJ.::5) .+!*1 .'L r-.:c)iy (cllrl1 shori) ,,-d+.t ,-'i ,.! f;tlr .F!t o-_,1

.;rLJ.r-.1;:J1

LIJIJ q;.i"Ji c r:L-"ll erjjl a-!L'i]t ;:,.L-i^yl

J^,ltJ +,AJt .rl -\\ ;iilasll itil-;)l

#l^'l1j f +J .--',+X "rkjl iut -;oyl

rS.ijlr i'-,'*-
'nit+-l f +J-Jl - 9r- 4:+S, :p if,Ct Al-r-)rL _ I e

{:rbsll itri - ;.)l -lf
i.L-ll ;ul -'i o\]i-lz

) .r*nt:l\ ; "iJt, .-",,rrti+rt r" ^rljll-.j)=Ti.i f,€^li) alt' , 4^Ul .tr;\J-.--i
lll.)l a-Li i t +l !j;i *Jc ; '1 ^ti ar, ^)l _u-.rL ^- .JLS ;:i'i.r.L.i _ | r

a-r:1.J1 :;t f t: ._:>Hl_s ",iJt 
:; 't*t C+r--.r *1, ;,\ ^\1 pL tyl 4S_F i'LS nlli++Li _)r

oli-Jl i; '!(-.'1 
,a+r,a *t i \l ^\t it - :Yt 4l;): J^ {+j,jl _ir't*:Jl jLS .:1;.)rL1 _ jr

l0 iri,att



;-::!1 i^.1
llttsJ^'

J-;sJ\ 4+ .i1

I------r
r_JtJrJ,:]r.r*l.- | .:uut 

i tr*Y' 
I

I

l-l

t 0)r; >L I i -7

-l^c 4rL

I
4Sj: .J -:lJiJl el\<'i-)l

! r\. ^If al 
. ,. )l

5 ,Lri1 o 
"J\Yt

.--,b!l_t
a. tnJi

': . -lr -: lltur.S,-!l q-,:Jll .12

I :nginccring \,1cchanics.,'l:. I..Singcr'

I : rr !.i uccri rr s. \1 cchan i c s'' I\'1c I can&N c I son

4.,;Jul ;JJi^1l .. ''i<\i -1

I : nsi nccri .re N,1 cc han ics 1A. I I i gcir.rn& \\1. I:]. Sti les

11 q*i.-lt

.j-lj-J\ ;;iJt ;-,;J.l +t--' 4 .-l
.IJ



a lrjjs-r-; .-1".45 ei.S*

Jlirll !i,.€J

Ll , --.U;uJ\ *j L,-'',Jl ;^lJ)'lJ JlliYl ;,c ;r"r"-rll; i-Jl ;:tr-;;iJl ,-* J:)l ,jFJl J.;-l.r
:-J-L-Jl, L-\1, a!i-]lt Jdj i]i-.'SJ d-"*"=^ll JtS-iYlJ l6L-*ll -r.olL.-: .j,";it, ;lrll , j+Jl

l

r ..'-.tr.: t/t,
4-:-ts-!l 4-Sll ': I -tr ': t,-4r^Jt-ill q*J.Jl .1

:s dr / *I'Ji J' .z."9

+*LiJl j ts;-=l\ Jtl:i .4

C o"l!\a. J
!r r t lr4.1-:ll _t4Sll . -\

+'- 6)r ttr*VllrJln o-L ) dl-* 1r+-,r 3O

_ _,_(ul/Lt_t 9_Q rry:€ell*]_
2017-:10-1 I

(*l$l) a,i ,1;-:1\ sLcLJl ris .6

l- ---l'-rl lit ;13,1 a;U 7

, ill il:,rl .B

. -* rl. 1\ ,,_ !' _jL ^i a,*\ ;:_.9 ! \

.a\-'i Jl -*-il 3-ur, -xlll o-l ;l

.----*:i-.,d\ JLSj)l e*-l ,r+!Jj i-l;-:

. -i\1J ir..iJl -:'}l*jj a,",.;^Ji JLlj)lJ j.sLJl iurAr a*l;r

I

,2

.-)

,.+

12 a-ri,4ll



iiJsrll1 ,^\...jll: ftiJl Jl,.t, ,rill .1..-. _F- l7

.-r-rii\l -;Jt _:: ^- _ 1i

.r* jl ;-ir4 +-l-:lr j^l j)l -li

..--,i(11 1Ji i$! _3t

.++1 JIS-:)U ca[i^lt!!,Jt --1i

.+.-.:,tr q^--^lr J5-)r -;i

^i--J 
j i Li \\J ;LliJl jj* -6t'! ) J

. .'- a'; -l .ir n il----=i
a _'-a-9d! 4.€\->,-il lrlJlijll - 

.. ' i

.-"_Jl e-U_r tl:JL\ eiG-rJj _ 1,;

.r'-'-t'dl ;L^*j_rJl ild.irL'; * 2,+

.a^.=*Ji J\S..:)l -.J iGrAj _ 3.i

6*Jl1l,J.ill f:$t --;Jl ciUi+4; -{,+

3l*-.-t .'- - _, tJ.:;r.^L (l:1.^.rr. ;,1<;

3'ar^t :-*J :J--*J (IJ'-JJ . ;-S)
.i;-:LLJ.r-;;J1

:-^.rc)L3 (data shori,) j.$+ 
a1 

ri'i.i: -j-li. t -;tJl 4++
.;.rLjJ _r*1;riJl

A.-'L:JI c 'X+,)l 
;l rli .,i, -9;$Jt j-!l 4++

^.ui.i\1 JJl+
tuL,llJ !_1.!l i r:i-Jl .,!ir c 9-el 1'.UJf.-lSf tA i^.^J' <ii)

4ILJIJ lJLJt ;J;Lr,Jt pLrjt i-"l-ill ctur -'i e)t

J^*ilJ JJAJI .-,ir ;1\ .Ll-ill .:u,sj-)l

.rJJt, +)jJ .-\+ll4+\Ji ;:ur-iiyl

,6Ci .--,lJk- a

h!-i_r aJLJI .--r j:-: ag=S, ;c. ;i!-ll it.,-Y! - 1g

{-it-f i\l n6tj;yt _Ze

LlJl nULaiYl-3e

jFl ;-.,)'L: _",lr,i\ L ,r-ri^11 .-,-!lill ;-k+1 ;4_9.t=l 
q_.,sS _42

13 e.ri,-ll



( .r.aJl _) il-jjl3 i; jll f!.1 irU].ft ;-,r-'r'l il ,le Jl ) il,erltr:i^'*ll .:,trl i Jl :

-;Jr :.oU) a\r;j-l a't,''' -1.
i+*:alt J\S*:) i 3 ; .-..,Li.,,rLl -lr
i^.+^ll JtSiYl 3;.-G+Li -3r
L-\1, CL-JI L,ti,'r eft l.lrL'; -4r

Jj;LJl iir .15

':-i^'.' J ;ii -;;-'
-::;-l-+irl -;loJi.

i.|o!l j +: fn^jt
-l-Jsii'; ; ;i' -:.,*)- \42

4r1.+il1 c;LJ\ , j tO1t;>L 
I

,J^c i.cL 
I.Hi; ',-+#l ;*-, l_' -----!"r-*rr;;-_- rra

.-u'-i.i r --r; rtl,-:;;
-;'s!1j

L--rit 2ti X;-p,
.d-Jl: a.y::,JL J^c LLq---l-a!..lrj 4i')ts,rj ,J-.I^-c 4-c:L*

..'., .. .,' \..tr r, i I - I l

r:s. i '^.r 4)L' _.-$ * : -U|UJ'-i:i.Ai , LUf ]()-i(_)'."(/..t, -L.:l
4-!'i:ti\ , -,;i r'i\11 l2X+:X

ijt Jl inJl .1,6

l:nginecr inr tlrau in[tf trine anir g..u.'i.ir-vi'N.ij.tjiiiti ] a,-J.t;t ;rroul .-.,..,S1 I l'l
.,\Lrto ('acll ( X)9.1 I) l'l{AlN IN(l M'\l l.\ I.i K. S. K Lrrlancl

.5-1JJl J-2tJ\ ;_;J- iJ.: .I7

14 +.rl.a:t



Jli'AJl i-i,a3

.t +Jl
Qjl;"*L';,

-,):L- .x Ur)\ iL;L)l\ _,,o..r1 ^- j il\
;)^rSJlJ Q_.rl 

,i.r.,L'r, .--rGLiJl _!-rL-_: J-_:.!s

. I \rt ll
_'o .JJ i' p F.j, _^.j+

*..LJl .'Jl Ll .a-t!;11.i't:'l*J\ ,,,1 . ,-_,

i-^.lJ |*i"X I

ii dl 1 #Lll , .ill .2JJt:\

JJ;r^ll _r: I t\ .3

Lu"Ji -.t-.t' Jrs-:i .q

, C ,:-J'$
YJ

':. ll / l .ll
4,lull / !.,1'.iSll .5

As:'s* '))r (a:+-Y1 le :6 LL 2) drr 3 r*r 3 0 i

, (4LL*i 20) L ry :(r :l!!lc9l
(.sl$l) *; -\JJl iLcL-Jl rrs .6

201.7 -1t)-1 j . i,.-, Jl lr.o rl:c1 i:;[ .7

1__
JJnJ\ .-il:,r1 .B

.n,+-:!J 4.,1J)l j,alJiJl l-t;r .I

.U\+;r+J Lr:.'i ,-J1 .:)lLult 4*lJJ .2

.1+-! jl i)rL-Jl .:\Kil1J u)L;'sll c*l;: .3

.a 
'+-=i1J 

*J's'*^jl .11 - *J i)r"'S!|, .:)Lb'GJi .Ji'i.ltLii-i ,; .-+

15 4ri,-tt



AlillJ JJ\r.l,il\ JIJ.tJ ,r"^ril-,r,=F--.tg -l
I

,.Lil| , el ). lt -l

.U-i)l !:LL-rJjl ;r!r_i ,J,arL--i - 11

.+,U+!J9 -)L:Gill r\s -rI

.H-+49 -)*LSlt -L* -.1 i

,,o-Jt ; -- Jr ',' - -Ji

.Lgc r.u! .:ll +-^lr -Ls--i i

. 1r-)lr :i+^itL; lll JIJJI t 1il -6i

t *J^l! :t-L-J\ ::lr\-l\ +

..:t.yJl ,oii -r -r'g! ; te-rl :l ri i,.\ 5\'iir:'i lg

^rl 'J\ 
r^L ^ -,t$ ; X*t 21 \-'i ..1 -t-ir.L: 2'-:

^jlf\ all'*l J 4+LJ1 ;}ill ;'!€+l,1 r.'i ,i ;.Gl..j 3+

.-. lr il' s Ji d' .,r. -\ dt t; -.t$; 1*l ,lrij.-t jGr:Li -4r'Y r J r * ) ! / \_ \

:rJ!.\ .,-lt

#lrr -J'-rl\ -JJ\+
:'.^ic)Lg i.USl i-rJ at '-:r . 

r. L*r.ic!l ;>.U-,tr J:!l 4-)-

.i;r'*JJ .,*f ;Sill

,t+ air:'; gL j >lJt .-r-!l a-r,;: (clata sl-ictti ) e '.er^lt .:-sJ L j-d (liLJj ' q,i<) .:JL-l -l' -:'u.ic)u3

;t'*-! -r-+rCi...

^ ,l;:;tt if l J. --l
l-- v J

i,L,l,t a;Jr ;p[.ir "S, " r-i^J (lrL"\.-js) a; .;u^tr ^I, )'
i-,1^.Jir a:).LJl 6 r:\- J\ eliil {jl i.\\ ::l.rl -'i !\\

.rJ^Jt , #/',lt ."'il :\\ 'Ll-ell ;Ur-i;)l

.jl^,11J #j.,-lt *bX o+kJi .JuL-;)l

,SJi irrk- -a

l*-'*-l-r +l'oJl u-9::4i=$.p ;i19Jl il-)! -1e

a.-rr\';4t ;;j'sj^)\ -2-

arl^'it ilt -'r ")l-'l-

16 4.ri,al\



.1 *^ ',rr ),E:)\ r *g_C, r,I,; a,!i.;ttl;ii af rkltlilrpjJiJ L,*ll :irldt _ I
;$I^ll JIJJI !:l!.rrL.i _ lr

ajli:Jl ;)l3rll .-:l',i'i u .af i,rL.i _?r

4-slj:.Jl ,) jrJl C.\'rS: .aili,iL.i _lr

t+*)lr *;i '"iJi.,:J,Il JlJll .Jl 6rrr..: _,{:

JlJl 4+ .19

l: )si4j1
i i-' ::r-.r! I :r:ri '_;*-, 

i - iiurj:,.,___r,;;,-r, ,_;,-;-jJr; i ,1,,(i; 
i

o.i';it,;!, 
i ar rt_,.rLl J\'.';ai

Li-=ilt
t-

I CalcLrlus Ser,crr I-_dition br H.Anton.l.Bivcrrs.S.Davis

r\ci vancccj I ;rr g nr-er.i rr g IVIatltcrnat ics.IlvC It. \\,r,I ic

qtL^ll 5j,jiJt __,slaJ

,jr"ljJl JJill jt"i 4!: ,T--)

aaL..l)( jra

tZ 4-i^ott



i tljj$,ljl .-9".€J e Ji.A.

JlilAJl *i'^.aj

;.\. ^\1 al rYl . ;\'i:. o ,& elr"X ; i'Jl lr**:Jl, j,sll &\S +-t;-:y

- l- ,tr 
"-r*.\ll o-,.,!lr +,Sir - a-,^Jrili a*4t . 1

4J*,JLr iJ J\."

.: :..r.
4-cLsll .l : t!g-.- Y J rJ

4 cJ.u

L,L n , \rl/ I. : \ <L)JlaFir-?) q.c*I)d,.r J+-l 30
. (4jJ1/4A{*L 1 50) ge^+-; ,(3; )11"\

20 -10-1

!iIJIFJl ilJii-, i*,Sl i!, PJt "^Llt ,riJr .2JJ\I\

J-FJI y) lr-l .3

.-=utr ; q;.-Jr Js;i .q

': !l , t .rr4-!-!l / -Laslt .J

(*l$l) L*lJil nlclJl rrc. .6

,)dl il:,rl .B

p? c

)':4 t

0Ii
I

I . .:L-Lrll ;airJl +-l;-: .1

JL+-LlIl $rJJi J+;;i a-lll i-r;: .2

-.-i- o S-J'- ,q*'.-: I) )r.-- i- , - --

I

jJr-FLJl ;:*l; -U-Lj +-l;t .1

1B +ri,att



I

>-:j{L\ o ^L--l o >rJl il F. Jjsll :rii;:.- .22 
l

ftrli;4'F\ -f
.k-i-p! $LL.L:J1 J,arL ^- - 1i

.,'rLr sI; _I..;5r ll^]-it .:GlH -li

.i-*; ALJ' C^';- -^L ^- -.ii

.i f- r;S;UJI -r 2 -\ir':-J-; --ii

.;-J1 g-\f 'fGi:Li-51

..:n jljY \ .ur ;p ;:l i.rr L i - () i

al-d! a-,'Jl .r1J'qJl - -., -l

iLj-L'1l 31:''l '1

iq-"-X J'i.ll J*h\ ,\;'i:.'i. I

.--lrr-JALJ\ 6."l:31:r'i 'l

J!JJj)\ e^l; 31-r*'i l

-"rLij-J;i - 1.-

eiGrrLi * 2.1

iG.r.rLl - 3.-

j)[i:-J;i -{-.,,

e'*r^li .:u\J !J-J"X 1llLJi *;uS; orl*t

3 +*' ?,;s ll 1\j'.J, . ;'<1 +1I*l -l' rt-&)L ,r (clata show')

-'*LJl.A-L:JI

-$Jl }llt
;.;ii ,'cr3;"J friu,,-:sir-,. t- r;i\.lr*ir

iJ.Ji, a;j,tJt i j.;"--Jj eLjjl ;i.i iol\ JUL'LYi

*-!J\J ;.,tJi --t+X il*il\ iUL-i.Yi

J^J\j ,f )Lll +1+rl 4!rrl1 " u,-i^)l

,'seJl itr+" -e

k+!+.1-l',J'oJt ij-r- ++t$ -l' ir[Ji ql'*)'q -1g
4+Fnl\ i!Lj;)l -2e

:i-'LJl iUt=.'^)l-3e

..i'.+-L.i -!i*:i\ rul ;r il i:iLi -l:

i'=r-lJ i;s-3;SLJi e \;r -1j-.tJ -l:

.-r-1.U f*jl e^r -x iG'rH --l:

':ll1p3l".i-11

19 q:,i-dl



I

, Ji .i.-;" -+i""; ,i ,r;r i;i;i ;i i t,ItJi#i -'.';^[ -.tilif -
. '^^lrL I: tsJ^

t:{:-1 -q2* l ,--,-f-- ,- +;J"'*I+
t - .-ffii .rrt -,o!t ] -,.-ur;--t* f-ajL-L.l\ JF----U [i'rq: I 3 i 

ii +.-ilr I +;brr3 I I tg,* 
l

jrir-JFui j t2)t,EF 
1a-r,-rr . 'rL=ll3 i r-srrAt'Jr I I2X+Jr"' 
]

;,, ^"1,, a.: ,.r:.-^lt

Li-'i\l aJ\ ')A
. L'r

u:JLJI ;jiril\ -.!S1-1
a.., ;,,, ;, .-;, . , ;-; -)i "- ' -

Intcrnct I:rplore t .br S.t1ilag.J. l l'urlr&I'}hiIIills

I

*; rs, ,Fi -,,rt i!r- - 25 -,

20 a:i...all



t tr ! !jJir.c.ll r-e,.a3 GJSI,

Jjillf l.,,ira3

16ii.,i-1 +lJ.ll j^ L-iJi^Il S:lt .rl;F-J JJill ,_r.o.rl_:i fAy 
'!^:li. 1_iq*t lrA JJliJl qi,_J 

Ji-9,r

' i' J rt*-r k+l l+Jt .r. +YJ .a-u^ll ,'Lll cr} c..r. cs:.-ijl 6;lii.,)l dL, $ ;tS lil l-t i._*"

' ii ill 4i-,,${ll i*:i:lt a".tSt arJjJl L*Fl .1

grJrlf 4i.,tSf. drlJ'lii 4*lJiA e,*! ]iJJl / .,Jll r-tt .Z

MI',El10 /cfti ll: q#Jdl e*,Jl JJLII y) I e-l .3

,rtUtall3 C#!dl j;ll 6lU I c_r.ljl 4-ti^ll JJ^:=ll dlS,ii .4

€J.''',.,
{. tr , I rtl4!il / Ljcasil .5

tg+*,Yt sS 4+l^e iou: (.,I(Jl) L-lJJl sLcLJl rrc. .6

20t8nt8 . t.ojl lu :lrcl 7l:\: .7

JJidl r-il.rai .8

\F, qtFb ;:l'irJl yJt-hJl sl1$ *s th - leJ..)l LJr{Jl rrl! cr)\c9 ,,--r;4Jl ,.*,Jr ar.a! JlhJl -nJ-l

$tr\: sUJ* ,J" # .rtr^4*Jr9 4r.,'r,{Jl Jt<i)U al+ur 116r W J ariralt9 i-hr,*Jr Jr5;lr n-,1

4','t sJl J6;:t .{<ni: Cr+r: 0-J  LI-*;,J 4+* ;:,.T;lj-t el:J&Jr F ,r'b;; , kl., i.r.r9 q;$.-;K."9

. crlJrJlJ driK.J t rtj. b

1ari,.all



eJiil3 CrillJ ftJdll c!il_F: JJidl d,t+Ji. .9

:i,i;r-Jl -ilu
.e--,ll p-El 3ljrl3 3;Jl ciljrl .'le ,*ijjll -li

.f:$t e-jl 6Jk-J d"rr€-ll f-jl.t.J.ill gl3,rl ,.,lc' ,-iJ,"ill -2i
.dJCsYlr +JJl ,J$nxL etrri-r -ifi (. 4+tK) -.fs*llklr ,+ qiJ'ill -3i

. ll.Cl JJ.Li.ll e-J .:Jt .'-J' .-il,ll j !-+ll a\;JJl J*J"l .rt .irAtt _4i

.pi F ei;*:Jl, "l+!iri;isi g;-l-&:^ -t +*-.:^ 4+A rt--.,yl e;: ,-1, *irrdff _5i

.t-rr^l! a-:tJl q+lJk*ll eilu)l - e;

.t':+it i'-$l 6--il atk+ C; - t.+
.qs+,rrgll 3_jl el_9rl al.'r1."l # - 2.+

al*ill3 -J'ill JIIJA

. 4+l.tJl ;"9 i-l,!l-r^Jl

-,!l "+ 
4+t' sEJ r:

-uiiill , i:l J.
\-, v J

.ajdl grlirljl crl_=_9J pgl
llL)l ..F+ e[il

U_i.r.Jl cLr-'lrJl eLlcl
4:J^"Gll J i,rutr-rJt -itu

JJ^)l elrJ+-o f# d adll 6.:Lll ;," 6:tiJ-16

. +rllJ.lt cif il ,Jl e &Ulill .'lc iJr:il1- 2e
4-=till crl;t-rsJl, ,JJIJI rlr cJ. cji^li J-ll :S:l- 3e

. 6\_1r-ill l+l:J .9 r, ill_r;rl;iJl .rJc iJiill_ 4e

e-jl 6:kL_tr+x+i+L!!$ qroii- 5e

#ll_r 4l,ill JilJFt

dllr) a-rL*ll rildiil.r\l ,i.s^-ll erliU:3Jl_9 rf_rLJl_l C:d+ cJS^l^ll eeij:: .rJ\-i rcrl>:\Jl
.l(iljl i e.ei3 L.rJill ..:Li.-lyJl ;* i,:l_ii-)l aritS Arl.tll

"riill ,'dl J.
t.fu v J

e erl>:\-:^Jl (; ui\jirll rlrl"-eJl aSJ\^i^ll .r-lc pa.'sl3 LllJl 6J111. 'l_,1il"-r+ll ciU\-..3.)lJ;;";lJJlalLi

Z Li.att

-1
a- ./-

-3

-1
')

-3



(rr-:.:.;]t rk+ll ;aljA-IqlAi@
.*,-$l e*,jl "+ 

,, ,J-LJI 
al 

r-'i.,\-r e*-rt$ Cll_9r d).Ll - | r

ci\+ A-
a+-,-

i:lsJAi

a#x

cjl+J;i
a*>-

-!d'll4ir".,JA

,FI

,'btil

.ifri4Jl e-jl u+ :l59l3Yl e.E;; alr-'i. ,l_r aJtc tjts^l d).lr.l -/r
.csrl^itl diJlJ g31_itt gJ"r.Jl _lr

ridl 4*+.tO

isl+ll .2bJJi-o driJl drt+J6,e

L.J'i!.ll

,lJr{Jl p-Jl .:9:i-./qJlf-Jt {rri
alii- ( A.-!iJl) ,r-rJt or-9J rrtJl.i, - ailtcr:-,1_,

( J/_r"i) - ,'-.t,{Jl *jt bth;

+lt ;.;*Utr pOt\.t7i { tl:f; ur,*4Jt&*.lt
.( ;trd ) -  rJlJl .:Uk J:.rz --;,";l<,)b

Geometric Construction 4r-.r;Cr .rgl^rJr

; otrl;a,ojt c U-191 c ,.,19!i , t€ttit{ -b3l*Jl : A-,J

, lRegular Polygons Quadri.laterals

4J-";r*.ti ,y -5\ ) dl . Ej".,Jt Jr5-rtr.9 7r9;Jr

V: o* glb .eFJl ."P A.-*4Jl crtJ4rJld*b

. Isometric t'Jl 
lj,b:oJl

'lrri'r Fi ;pP ,* {nJ..4i,_J' rQItCpr

. rt+l| Ct'J ;t lo-o -,*i ,P J./ts

,-,ogUl J.6t ar;tr !a:,, ) o/l).,b €* lF e:
. b.t) ( 30 ; a,-99 gj-arJt.1.*^lt iti.:"Jg

"fru Ct & e:-'" P eu FrJt Ja o*
. b.t) ( 30 ;;,"9t;1

J/ )Jt !tL-, J*; .rt!^h*r f-J - -bt.i.-)l ;,-Jai

. ;J+;lrblrJl

ae.9;Jr -bti-xl t jti\j:,*.' a:.-'iJJt -L3r.,.Jl p-t

.*)r
r.r.9Jt -bti-lt agi a4p;._- :,.,#l -131.,Jt C-)

.€uJr

J,.r--el, 1{ 6rnrr rDu.J 

T;::;:rHl
f-t - l* , fl9 fu;r cJuJt lai-Jl 

Cu.::-"l

.1,c 
;.*-:*Jl .rltJt "f 

6; ;st44.J .rtla-b*,.

Cil+Jj'4

+>-
cil+JAi
c+j-

d:LsJi'i
C+-)-

dit i,pr
a+-r-

dilsJ,si
C+-)-

dil+,J6i
a*-l-

crb A.
e+-)-

efbJAi
a#-s

cibjij
C+,)-

9)\i _ei ;:hi*.

34ri..att

;*rt o"$



,,bttu

,'b\e4

- 6rLcJr tl * Pt Ushrt Jrgi- *J' a,"Jo

-biL-. p-t - rarr ,19h.'r ,1,, AjhJ..b.lt-r p-:,

rl*. ;f 1 6r.u,.. tSo I 
"*F

g.rttl u."t.t-.lt Ws+ ktptl v-+llt c-t 4iJ
) 4.-1"iJt Jft-r."rJl 1t.r:r-r! a"*JrrJt oli-r,tjeJl r---.>

. rlj?yJ c.elJt J:,./J 1 l9tar - ehi- -hi-.s

A-jl 4i5- q-lolJl tg.oltt-, l.6iL.tJ*:,t : ;tje.Jr

. c^*:Jl., bjt jStatt

bj\ O* - q."SJl t€rtil-, tdit,lur,t : dttl

#H
)t it eatJ 1b'JJl .tr9 # *.iJl-, r!a)l ,F.; d:is

.rHr! b.jr tgv_ +
;t(Jt tt;*t A44Jj UVI ;.i*h; otrjJ,r-1

gr.,?)tl J.rJ+ Cfi +,05g, b.jt S.h 1t.r*au

. i'"+Jl,, iby.-/\

o-r - r€rlir : Clutch;; 
:,;ulJ*5fl

a:r"q.J 4', p-1 ' Bearings Jr"--lt *-F
. J"**'Jt n \f l;tl pb9

c^!n:Jl 4:oi5_, W: OP - t€rtit : g-Jt9 drlll
.ctK*tr ,!r!! @u

cil+.JAi

+-,-

eibJSi
a#-.rr-

!:l >J,si
C+-)-

eil+J,:4
e#Jg

cil+,JAi

+-,-
cil+JA^
a#-r-

nbJAi
a13-r-

(il+jF:.i
a*-,1*l

ei\+'Jr.i'-

+-,,*

4;Llll i;till.1 I
Bhatt N.D. and PanchalV.M., "Engineering Drawing',,
Charotar Publishing House, 50*Edition, 2010.
1. Gopalakrishna K.R., "Engineering Orawing (Vol. l&ll
combined), Subhas Stores, Bangalore, 2OO7.
2.Luzzader, Warren.J. and Duff,John M., ,,Fundamentals;

of Engineering Drawing with an introduction to
Interactive Computer Graphics for Design ancl
Production, Eastern Economy Edition, prentice Hall o1'
India Pvt. Ltd, N,ew Delhi, 2005.

tu_JLll ;-j jill .. 'r<ll - |

li:rL^ lt; 4+-S-rll el:ll-Z

4 asi.a:t

'p. tslt altlJlJ b! et- r.6r!ll : drN\
4'-.tiSJI .:qLalt ;ii.4 Jr/l .lL-l p-.t - *+K+

.#l J,.J:,.,1"d1 rrLe,.apl r--*.>

- r.€rtil : Cam & Rollers grlrl .rq.r-tr

q!(."Jt rr;e1! Jalr e.j.srt4*- qJr;r b! et

) \)t gpo q*(Jt ,tj?)! C!"+J Al,u 4*,4-r,r.rb! r*,
. iir.:JlJ J.r)l +Jjt i.-r1t #,-p :^* ( ghrg .Lsr*



Fsnan ME
I Pearson, 2no Edition, 2009.r--
| 1 Venugopal K. and Prabhu Raja V., "Engineering

I Graphics", Nerar Age International (P) Limited, 2008.

| 2. Natrajan K.\/., "A text book of Engineering Graphics",

I Dhanalakshmi Publishers, Chennai, 2009.

| 3 Basant Agrarwal and Aganrual C.M., "Engineering

I Drawing", Tata McGraw Hill Publishing Comparry
j Limited, New Delhi, 2008.

I

I orthographic projection of lines and plane surfaces
I

l.p ,r,:3; ;Jl e+lJ^ll3 ,, 'i(\l -l
;;JUiill r i-r^Lll ,.:\^jl )

-.a$'SYl Cl_r ,^+_rJisl)l Flll- .:

.ltill cr\srilJi- eJ.t,rJ* *,-Jlr:ll ,JS^i sill: a^)-ll Li.:llilJl _tri
.s'-l-Jl eJJl aIS^ ,j.s Cl\-_,cl'-ll 4$ ;py

u+ f<rlJ+. lro i:lai'')J \l=l rJa rJJr+ Cl diJl +r* :1. Jl (L'lsll (tL-' gp el:+i asl.' i"'l

5 i-i.att



.! rr | !
JP$l r-e,.a3 GJfo,

Jj^ll ei.a3

kj$:l t llJ.Jl ;^ L!yi..ll C,.:lt cib;i-J Jji^ll ,_".-.,L4i 4y !,'r';" i-iq*t trA JJill , i. : ,s,;
, r. J.l*: k+, Ut .t +Y_l .c--'U.Jl el'iJl ej..p .9-1.:ill 6rl-ii-Yl j!.. $;lS lil L- i--p.

t.e^uJcl

'/ ;; ill 4+-,.i{Jl i*:i:lt a;tSt
ir^i*ill a*jJl .1

c;Jrll d+gf. drlriii 4*.,,$A e."!
js_*.ll / ,-Jll r-tt .Z

MPE100 / tu.$Jt rr.rr* JJjLJI y_t le-l .3

Ir,,.r4(Jr r.-.t'* 5.tLJ7 c."lJl
L.1ill JJG-ll cj\S,ii .4

9$^,,.,
al..Jl / dl.-ill .5

tg+-,Yl ol !t o bAZ + lJ!; baZ (("5lsll) i+l!l eiLclJl Jlc .6

20r8tU8
, i,..jl ba rbcl g+;ti .7

JJidl r-ilrai .8

I teJ- !;b1 +iUy:g o,'re ^tl J.+ lild.l1a-ilii4ll{!l1*Sll ryt<nll3 rtr.;45J1 t;r3JgiSi r-,*,lrlc +Ull d,r"Jd

. dli,.till ++Jh ., L{df-i

r*+ll3 el'ill-, #lJl d;lJ"tJ JJi^ll ..:$;,:-

e i-i.att



:iJiFl -il.a
.Jl.Fl i+-rr: LlrL-rl3 6rLJl g,o'r\.-'r a.!!)L,3 1i+L:Jnl - L\ill .5lc -iJ*ill - 1i

.( LJlillJ -r!il-r 4$-dl g4r ,-rt!),Jl) .jl ;;l-E .J' .-rAtt -2i
t-6pLlrrr,,'l J J..,si 4+Jln , Jc' t:l,'jll -3i

:!"ll :1.jil_9,ilJ61'j^ll lrl.anll i:li UbJ'*.Sll ;.rlj:ll J-l +SJl a;1lil .,lo ,*iJ*jll-4i

. L"S'IL J .'-+llll+-rll Jl ,rillJll+jt .x.!J-lll .,le li;rill -5i

-iJ.iJS glG plr;.i, ,tr ij.+tUi- JJ(SI JilJJl J- - 4+-+tUi- JJ+Sll Jo liJ'jll -6i

.JJr^J! 4,.-tJl ++l_,rkJl i-irba)l - ,,,

.a gl ,'t ejll ,'g+J.i s , J"$ll 6 'x+l pl-u'j-l i-ti.lS - l.:.\J vJ v,r Jv . J9. \

.. ,"<JL q, -".11 , Jl , jl^llLr il .'." & Fjll - 2.:.v.J9.99.J-PJ

.,-i e.X 1.1S .'t srE j#Li - 3.:.JJ-vlt

.-i-dJS s.9\! q;Jir -4+
elJlJ +lJl dilJ"t

. +;^L-Jl 6j,.:lJl
. Lttll lrr a,int.jJl

.JhfiJl d i+tsl .jil A;'l^rJlJ aJ.Hl .;;\-:3Il ;,.rij ;l-l$ ,-Lt

...1t rrt I
rJSJI i qll r-.la\"

!."C1 sEl-=i.Yl
ilj-)l d.+ etill

I t ,. lr - r I lr l I - I!U+,oll -ll-l.S'l9l cr-}59t

i;^,rillJ a-nlr-=jl uiluYl -6
. JJ^YI e:l+J+- r# j a+"lJl 6rt,Jl ;'" irtiYl-16

. i,lJtlall c:l'ii"Jl e cj^Lj1,! (5lc 6Jrijl- 2e
. 4-Lill slJl+JlJ ,JJIJI J# u^ JiJi ,JJl -r!:-l- 3e

. qil-rr-'i\l i<+l_d .9 r. illj;rl;lit .rJc 6J-!ill- 4e

'Siill sl-rk+ p -iJ'il a;ct-i1Yl c.rlJ:,.ij^ll d_fr. ,*!.Ll rjlc aiul irlJii4;^ii- 5e
. 6)S,ii"ll gJ. c.,l:k+_l

J*il1"r cl,llt JilJt

cllJJl ii*ll crGx-triJl ci-ri^oll sl+J-\:ll, cftlll: C1*U dr)S.'i.ll ep+$:r +r.sj eejl;,.;.LJl

.t<.i#Ll e$iJ Lrii^,,^ll c..,ll".t;-llj crtn l3Jl j,a i,lli3-Yl ari,S aiUl

'.ll .. I I
allElll / qll uL
1-- v J

,cl x:L:-oll d .;i\iill r,i-i'sJl 4sJbi"ll ,rlc 6-sl3 i.Jtll ;;tiil_l a+^-Cl slj\--iYl3 6J*:,L^ll iI-
ill ,:*' -tl, ,i-rl^jll drUEi^)l ,4$l;)l ell.Li:ll

Z lri..att

-1
a-z-

-3

-l
a-z-

-3



.( .r--i,jil )JEllJ , i.tl:Jill 4+!q ajiLj^ll .EiYl .:l;\3Jl ) ilJii^Jl irlralill: a-l-Jt ,.rt;txr"f - :

iS-,-tl: crlJ+Jl .+ &tt 4l 
C+x u. Ap-dl ; r-t+Jl, 6:r..'Ul jk+ ..,t' 4sJ1-i^ crlrg dDi.t - | r

.;i!)-rll 4",:t lyl
cJJHI FJ J arL'll slJl-Fll ;rt;;J r\.rr+Sll U+-CJrS3 1 r.a^aii ut' adtr: irL- eill_9r eDjr.l -Jr

i-!.U^ll

.cfLrU d;.JlJ ;_eLiJJ gJj^Jl -3r

4-i,Jl

^uiill

4!Jt
d,il 1J;-lJl ,i 7;r-;t -t

C;lt c,\;::-
4r_Jt ll

ilt-l
!-nl-i

ii:*:'\-=-"Jl ++:* eil-:Js-

a-[i-l elill Lirll-r^ll
ll*i.l .FlJ c .1\t\ eV

+-* .i1+;-:"

f r-o& Jr

cllll

il:-Yl
6:":,l-s-"Jl

a; (KCL) - rUrr(KVL,) 4yn j2:.,s;trv

.ur"rai' yrr_'Jr .,1* J _t lJu +-t- *-al+JA-.

aI-.
e-u,llr

Jl-cl
$'llJ

Nodal Method +-* rlLJii
++h+:-l

r-J J \s.

ir-,ll: a.ilU^
.GLl-\*l S.pt A"F c+F

++l-,k+-l
,utl

J..Aa
a-r:!U.

a.i,qU^

,p tle

i.o

rlyX ;r-t Lt ,rLjt et; i-j\,.,*il ib-Ul JL --1jJt 
^,.,L c+J-

a+l_'k+*l

4lt=
i-r^rl:r

;13:l ,, 'J
a-iqE^

, - --(l! I u^.-Jt r.;t Jl ri.u.r lrl "r J,F'
.t;Lp f 4j\,lJ*l

;Ula+e riJ-)u

-l . I

f t-oJrl

eUi.ll3

alLr

i>;.1.-
a.iiE

-SjJ\ ,t J,i tp lu{-l,;r^Jr .;U.r(t otilt ;
Nodal .rt J.y-tva:""h 44ujl ilJJr ,J- r , -S lt-o

1l' | !'tl4Jrul 9l3Jl

2\-^'i',1

6>;.1--o

$i-l
uiu ll-r*L .!-+ui. ,"inr irJJr F - i;Li. ,rLtr ,l rr-o

rrrk ,
':lr r rr.rl4Lrul c,l,3ll

Cl^b'
;F.l-si

$i:

( )t1J,!t :J.* - ,ul t')\>t) !,.U:j.l ;":Jll s -,4\ -;\t
.l1L!.t ,rt,"tt oli {jt -6(Jl ltrt-tt SE

,l q-o

-, ,

rlrJL6'^J

Cl^b-
I

, ur t.)

j,.aa

a-ilti.

tuLlr

-rK, - .tJt - 6fiJt aju2jt - utlJr - ejtil , ilrull

, !7t u-, #lr , LJr i-u. : (-ilt) .;j.l ,1,-1r

.;,uiir , .LlsLr | \s-)F\ Jf , JFI :rc , -jf I J4it5

ct'-rt-
dl I

drJt(t'J
,'il-,= o o

r tJ ,t .,i

I ^^!-

_rll=
a*i!E^J

glJrll 6 .*rS. " Jill 6 d!^rjl i.t1.c 3 crY,#lt
.lel.iSll c OY3r-dl .rl:k+

JJdJI 4+.10

crlcl*ll r 't "Jl

a
J I

3 3-2

3 5-4

a
J 6

a
J

8-7

3 10-9

3 t2-tl

3 l3

-lJ t6-14

3 19-17

J z5-20

a
J 27-26

B i.ri,4ll



eb'-r
J.t

dF

G-)u

aLi-l cGlt 4.j,!u. "-*jr 
/ 

"lrtr 
, !il-:.t /s€Jl .laJrl ,rr!!t i:.r* c,lril

).
ali-l elill

4-i6ti.

1Li-lj
. Jl (a-#i Jl) rrjll Jt 4rJUll (i._lll ) JUI u" J,fJl

3 28

J 30-29

.11
1. Mittle N., "Basic ftectricatffiv
Hill Edition, Nevr Dethi, 1990.
2 S-edha R.S., "Applied Electronics',, S. Chand & Co.,
2006.
l.Vltxhusubramffi S and
Muraleedharan K A, "Basic Electrical, Electronics
3n.9.CoTputer Engineering", Tata McGraw Hill, Seconcj
Edition, 2006.
2. Nagsarkar T K and Sukhija M S, ,,Basics of Electrical
Engineering", O.xford press 2OOS.

l+r .,.-
( ....,:

1. Mehta V K, "principles offi.
Company Ltd, 1994
2. Mahmood Narhvi and Joseph A. Edminister, ,,Electric;

Circuits", Schaum' Ouiline Series.
McGraw Hill,2Or)2.
3. Premkumar N, "Basic Electrical Engineering,,
Anuradha Publisrhers, 2003.
www. Basic Ek;ctrical Engineering.com d+FYl dl_r,

L,,lul '6Jjill .:JiSIl-1

.l lt\ ': ' tl;:t. .Jl) 4+-:\:Jl FlJ"ll_2

'tl I ll
-5;tJl 1;lllr uisil-l

;a;tlilJl , Lr^Lll ct)-=-ll )

| .ll ' lr t
.5*lJ$l Jjill JJJL] el.i. tZ

4Jl +Fll,-:t;l+jlt d@i 6t+rs.fr"*j
.*jll el++..,:11, eJ-t cJ^ G*,JJ$ll eS.j -jl_l aj)^ll qt.Jl e-,$f -*y

.rr-ul ill i,JJl i..,js. .'_i sLJ,l,Jl lSn -F-ts
"+ #lJs ;' irl-ri-)J s+l .r" cJJr+ Ct ,.j^'tt ii*..r^ Jl 6aJKlr eJl. gr ,,lJ+i a^il.' i. ,l

9 a.r,i,all



.l tr ! ! .jJ[l.i] be..€J GJ.f,c.'t

Jli'All ' i J

kj$sl +ll.ll ;. i*dj'*Jl #lt .fb-,i-J JJill !,,.^,1,:i *V i+;4. irq trA JJiJt , i. : -F$
' l' J cx: k+r l+-rlt .r^ IY3 .a-=t.i^Jl #l cry gi" 6_:,^:il1 6:lii-yl d!.. $ ;ls lil 1", tin_*

a-r^i,jlt a*jFlt .l

_IiJJl / ..s-tll e-lt .Z

-,jill y: lf-l .3

a-',Lll JJ":.-JI cjls.ii .4

aJ-Jl / J.:ill .5

LJ Jl eL'l-ll rrt

. ;.._:Jl i.l .t--.t gJJu

.;;i.ell r-ilu

d4lll;, +uutl.i"J,l-
ir$ls

, ;i itl 4i-,.j{Jl ;r*ii:tt a;tSt

d$ll SLSf. (:lJiii 4*,aiA e,..!

TCI /q/"+ll '{.rilSull

q#r.{ll .i$tsi^ll I slljl

LtJP

tg*,Y! ,JJrij ieu f (Fr)

20t8tU8

LJs 6.r)e ,JsL&-tt JJLll jl+iY ttl ,r.r 4l t-01isJFllJ ('US-J| drt 4t-l*,yt i
..l.trJl3 6j*+Yl3 c,,Y)13 #tS.ll af,-ai pl-r.r

r++iillJ eHl-r i$lll dilJ't3 J;i.ll crtsJAi.l0

i-i,atl



:q,s;Jl eilu
..,-$l dli" IS+JJ i.j-,\*,Yl Ur\;Jl

. .g-Cl d$:l is.j^ll dJl+.Sll

. cg-fl1 e+"b-l ai.---ll
. c;Cl L-Ui^l,ilj,rll

. eL,*-)l jjl*9r
.;hll Jr..ill rje

I . ,lr .i
|src !-oJilI -ll
lg ,-i *:lt -f i9J
r.-lr^i

(-5J.c qeJr-.ljr -J I

r . atr .i
(5lg lJJrJr-4|

I . .lr -i
, <J.c !-gJillr -)!

t . ,tl -i(<lc \J )r-!l -Ol

.: tl 1 I . tr .': .r .l . -lt tl rr\llr rg.alu a. I \ rl tlJl *, s,s j, - 
-

.JJ

.SJ"ll 6;.o$.oJ aL:--.il ' :'L,* - 1+

.lfriJl q.*l",Jl .1S_r ,-1L,= - 2+
eL"+)l cjrrll :Sy *si-l ,:'\-.,.:, - 3.:

.r-rlrll lyaill p 'f .-rl' ,- -2f,. '

el'illJ dl'ill JiIJA
i I ll r - | lldr.6lrll o \^-.t-s-6ll

J -4
-5
-6

. Llbll O# i.i!u^ll
6Fl-:^ll +-il ;;Uil gJ^c.

4+"-Cl 6U1-=i.Yl -4
-5
-6

+It-Yl U;"+ eUill
': t.. lr -r r ll ll4,J_tJjll alt-1s.l oll ct-lrg'l

1gtt" t, a"tr;rtt -rtu
-1 -

- la.

-#rr-1;tr sG

dlJJlarL'll glii:ili\l ,ar-i.^.-ll cj+J$llJ cf-rLJl: CJil'q..:)S-,i^ll e**: +rsi rcrlFlJl
.le iljLi feJ Lr:i..*ll slLLJl, cli l3Jl ;* i,rtii-)l arirS aJUl

'liill , i:l A
l-, v J

d .iuill ,i-.,J'slt asJl-i.\+ er-,dr3 i+ltll 6;ti;5j;^juJ.tiut-i*)l3 L;\+ll
..uLiJl J J'^:-ll J <,a-rL-sll crljELY I .4Jil;Y I crLtl-i:ll r r:l :sl-=^ll

.(r-:iiJl JJJ;llJ. i.,l^rill irLt:i,ail'l^ll .sFtt .:lJkJl)iljiilla*-.,I,Atn@
6-J J arl^,ll nlJkJl ;.!-l .+.+ll .s\+il(l Jl u,a.4ii u'r tdb_l i.rrJ-- crl-,;_9r el)j^l - l:

4+-l-r.ll 1.JJIJI

.,f$l JiJIJ djrUjll cJ,r.Jl -2:

i^i.att



ftslll 4!Jt rrtll 4+:l ol / 6r-s. Jl 
'*,,1J\

? +;a ll
\EJ J

$:lt (a1+;^
4+-Jt-ll

L_r''tr161 6 r*;l - Jl . 4J-L)lGr!^ll C+-!'- cil+J.l^
':l' r rrtl4J.tul 9l3Jl a.ilLill dJ-ir i6.:iJl 6!.<tt

c olill

a'r9l- gL:Ji.-

- I " \ll

ar-^rr J I

1I-)l e\-ill

6 r*:l - Jl "'Jl a'ls-r* tiL:Ji.o

i-r-,llr iJL. .liiJlJ Jldl z cr'Jl +-* e\-:JA-
1rl-:+:-l

(-l y\.S,

a;-l;:
i-i!ti^ .ir3ill C'l^l1J il*ll ++l:k-: c+_*

_)s CJ"JJ

a-iiti.
a-;iU^

, trr tlo

j''a

.drdllLrAj^J Jlj-Cl ++ltk+"1c+_*

q-l;r aJL= ;13:1 ,,'J
A^i!U^

.pt*+Yt ;-,;l; .:l I :
(5JrJt€-o((5.j.J*-6

, 'o.ls
cliiJl_e 3L'i*1

ali-l
6 r*:L:."

a.lriu-

dl\si,Yl ,FJ-
':t. I r!t'4-lrul c.tlll

-l ' I

f \-oJr!l

6 r*;L:-
rijJ

.*f-r.$lA-t "Jl $: cll-rk+: c+J'-

':t. I r..tl4Lrul c.l$l
l1

U-.9 
^J.o' 

i o

6J"-bLs,-o

JijJ
.;13!l >J4 ,ll:k+: ct':'-

cJ- 61^b-
J';r-a UJUI

i-i,!u.

2l-i-13
.Ji-::,ll .9rl tr ,tl:ter: ct'-r"-

,-]l r-oo
g .JJ

"I"t 
+-*.,

,r-r.oL:-o a

J.t

-ll-r-
LilLr"J

...,ihll J'lgill ejc, clltk+

alj-l etiill ;-,x!ti^ ,dll3jJl4sJ.: cJ-tt-
':1. | 1.'llq,!!rl cl-Ell a.l,!u.

luLlj
4lill^llosll , -g lt-o

+rr."l1r iJl-= ;j';l-:.^
rijJ

.JF.ilt r 1]]slr r;jill .tl:k+: ct'-t

a;."11all-= a.i!U.

3\-^r"13

4.il!ijj)l ( l,lj ",jll .S!l
iril ) oJl o

..tl'lk+: .,+-)*-

alLt eEll a,i:!u^ ai*ll et +)l 4SJ.: cf-t*-o
L-tr: alt-= $: i;lu. a.lull r rli-ill al:k+: qt'-r*-

':r. ' r..t'
4-|r*rl ol$l $: i;gt-.,. n'Jl . ^iJl cll\:-l ct'-r*
': r. I r..tl4Lrul c.tsll a.i,!u. .et-:)l aS-,,;.:.9fi* , -S lt-o
1l. r r"lr4J.tsl s\-0ll a,;!U^ . jljiAYl cf-lt'

,-iLc

JJ*ll 4.1a.1 1

3!c'lJl - \tt
fJiult

3
1
I

a
J 2

3
a
J

J 4

3 6-5

3 8-7

9

1 1-10

a
J t2

a
J 13

a
J T4

J l5

J t6

J 18- 17

.,
J 20-t9

J 22-21

-J 25-23
-J 27-26
^,J 28

3 29

3 30

i-i.att



a+rJl +rJt. t Z

1. Beer, F.P and Johnston Jr. E.R., "Vector Mechanic's
for Engineers (ln Sl Units): Statics and Dynamics", 8tn

Edition, Tata lMcGraw-Hill Publishing company, Ne,w
Delhi (2004).
2. Vela Muriali, "Engineering Mechanics", Oxford
University Press (201 0)
1. Hibbeller, R.C and Ashok Gupta, "Engineering
Mechanics: Statics and Dynamics", 11tn Editiorr,
Pearson Educartion 2010.
2. lrving H. Shames and Krishna Mohana Rao. G.,
"Engineering tt4echanics - Statics and Dynamics", 4.tn

Edition, Pearso,n Education 2006.
1. Meriam J.L. and Kraige L.G., " Engineerinrg
Mechanics-Statics - Volume 1, Dynamics- Volume 2",
Third Edition, John Wiley & Sons,1993.
2. Rajasekaran S and Sankarasubramanian Gi.,
"Enqineering Mechanics Statics and Dvnamics",

k+.*
( ...'' r

www. Engineering Mechanics Statics and Dynamics. c+FYl ilr,.

iryJt^ll ;JJiJl ,. 'i<\l -l

;:L-Jl ; 4.."-,:JJl tsl /l -2

.r . ill ,r-:l r^ll o 'isll-l-/d9 L. J J .

-;[ii!l , a*ll l:)-:-Jl )

,i-.,.r. 'iSlVl r=l *ll - -rrJJ - {E. J

. +,1 )ill r gll ,, r.!.5 i-L. t39 J J-' JTJ

4+l+dl .:lJl+jll ,+Lii,t',r4rlSYl pcJl *Lr- 1S.l d$
.aJ*ill .i\-!sjjl i- ..l e- J .r-+;rill JS.oj.jill3 a-oi)^ll ti.-ll a$l 

-ps-e..r'r' c'r J '-"r *.**'iar.riis. 
j.i\-y'Jr +,ci:;r,rsjr:

d ffJIJS .-p 6:\s3-X latl ..,1* uJr+ .,.rJl diJl 4.# dr 3l si.rrlSll 6:Li. qy. clJ+- a-iL5Ll

.JiJl dtlJ 4Jl,,ill a-=lJl ,,,',,= lJjill ;_#;

4-ri.all


