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Ntiy cyfpw;F vjpu;fhy re;jjpapdiu jahu;gLj;Jk; Nehf;fpy; njhopy;El;gg; 
ghlkhdJ eilKiwapy; vOe;j NghjpYk; mjd; tpistpid ngw;Wf; nfhs;s 
KbahjpUe;jJ. fhuzk; njhopy;El;gg; ghlj;jpid njupT nra;J cau;juj;jpy; fw;Fk; 
khztu;fspd; vz;zpf;if FiwthfTk; mj;Jld; ,g;ghlj;jpw;F toq;fg;gLk; 
Kd;Dupik Vida ghlq;fisf; fhl;bYk; FiwthfTk; fhzg;gl;bUe;jJ. 2013 Mk; 
Mz;L tiu njhopy;El;gg; ghlkhdJ cau;juj;jpy; fiyg; ghlq;fspy; xUghlkhfNt 
njupT nra;J nfhs;s Kbe;jJ. vdpDk; ,yq;ifapd; vjpu;fhy mgptpUj;jpj; jpl;lq;fis 
eilKiwg;gLj;Jk; NghJ mtw;wpy; njhopy;El;gtpay; tpidQu;fNs Njitg;ghl;il 
<L nra;a Ntz;Lk; vd;w vjpu;ghu;g;Gld; njhopy;El;gg; ghlj;jpw;F mjpf Kd;Dupik 
toq;fg;gl;L fzpj> tpQ;Qhd>  tzpf>  fiyj;JiwfSld; njhopy;El;gg; ghlj;Jiw 
2013 a+iy khjk; njhlf;fk; ghlrhiyfspy; eilKiwg;gLj;Jfpd;wJ. 

njhopy;El;gtpay; ghlj;Jiwapy; nghwpapay; njhopy;El;gtpay; vDk; ghlj;ij 
gapYk; khzt> khztpfs; Fbrhu;>,ae;jputpay;>kpd;dpay; kw;Wk; ,yj;jpudpay;> 
nghwpapay; Mfpa Jiwfs; njhlu;ghd mbg;gil vz;zf;fUf;fis Nfhl;ghl;L uPjpapYk; 
nra;Kiw uPjpapYk; fw;gjw;fhd tha;g;Gf;fs; fpilj;Js;sd. njhopy; cyfpw;F 
Njitahd njhopy;El;g nrad;Kiw uPjpapy; fw;f re;ju;g;gk; mspg;gNj ,jd; 
Nehf;fkhFk;.

,g;ghlj;jpid tpUk;gpf; fw;Wf; nfhs;Sk; khztu;fspd; vz;zpf;if mjpfkhf 
fhzg;gLfpd;w NghjpYk; ,g;ghlj;jpl;lj;jpd; Nju;r;rpfis cupa fhyj;jpy; ngw;Wf; 
nfhs;tJ xU rthyhfNt fhzg;;gLfpd;wJ. NkYk; ,jid ,yFthf <Lnra;Ak; 
tifapYk; nghwpapay; njhopy;El;gtpay; ghlj;jpid njupT nra;J fw;fpd;w khztu;fs; 
,yFthf guPl;irf;F Kfq;nfhLf;Fk; tifapYk; ,g;ghlj;ij fw;gpf;Fk; Mrpupau;fspw;F 
fw;gpj;jy; eltbf;ifia ,yFgLj;Jk; Nehf;fpYk; rpwpa Kaw;rpahf fle;j fhyq;fspy; 
eilngw;w mq;fPfupf;fg;gl;l guPl;ir tpdhf;fis tpilfSld; myF uPjpahf gpupf;fg;gl;L 
160 ,w;F Nkw;gl;l gf;fq;fis cilajhf  ,f; ifNaL njhFf;fg;gl;Ls;sJ.

khztu;fSf;fhd md;ghd Ntz;LNfhs;! ,f;ifNal;by; cs;s tpdhf;fSf;F 
Kjypy; ePq;fshfNt tpilfis vOjpa gpd;du; ifNal;bYs;s tpilfSld; xg;gPl;L ghu;g;gJ 
nghUj;jkhdjhFk;. ,jpy; toq;fg;gl;Ls;s tpilfs; ePq;fs; vOJk; tpilfspy; cs;slf;fg;gl 
Ntz;ba Kf;fpa tplaq;fs; kl;LNk ,f;ifNal;by; Fwpg;gplg;gl;Ls;sjhy; guPl;ir vOJk; NghJ 
tpdhf;fSf;F toq;fg;gLk; Gs;spfSf;Nfw;g tpilfisj; njspthf vOjpapUe;jhy; kl;LNk 
KOg;Gs;spfs; toq;fg;gLk;. NkYk; ,f;ifNaL njhlu;ghd Mrpupau;> khztu;fspd;; 
fUj;Jf;fs;;> tpku;rdq;fs; KOkd tpUg;gj;Jld; Vw;Wf; nfhs;sg;gLk;. 

,f;ifNal;bid ntspaPL nra;a KO xj;Jiog;igAk; toq;fpa tlkhfhz fy;tpj; 
jpizf;fsj;jpw;Fk;; topfhl;ba cjtpg; gzpg;ghsu; (njhopy;El;gg;gpupT)  mtu;fSf;Fk; Vida 
cjtpGupe;j ey; cs;sq;fspw;Fk; cupa fhyj;jpy; ifNal;bid nrt;tNd gjpg;ghf;fk; nra;J 
mr;rpl;Lj; je;j vtfpwPd; mr;rfj;jpw;Fk; vkJ ed;wpfisj; njuptpj;Jf; nfhs;fpd;Nwhk;.   

Kd;Diu

ifNal;Lj; njhFg;ghrpupau;fs;.

ed;wp



 “njhopy; cyfpw;F Njitahd njhopy; El;g mwpitr; nra;Kiw 
uPjpapy; fw;fr; re;ju;g;gk; mspg;gNj njhopy; El;gg; ghlj;jpd; Nehf;fk;” 
vd;gJ njhopy; El;gg; ghlk; njhlu;ghd fy;tp mikr;rpd; tpsf;fkhFk;. 
Ntiy cyfpw;Fj; jahu;gLj;Jk; ,g;ghlj;Jiw khzt r%fj;jpw;F 
gad;jU JiwahFk;. ,g;ghlj;jpy; khztu;fs; rpwg;Gj; Nju;r;rp ngWk; 
Nehf;fpy; Mrpupau;fs; ,e;j Kaw;rpapy; <Lgl;L ey;ynjhU Gj;jf 
cUthf;fj;jpy; ntw;wp fz;Ls;shu;fs;. khztu; eyd; fUjpa ,tu;fspd; 
,k;Kaw;rpf;F ghuhl;Lk; tho;j;Jk; toq;Ftjpy; mfkfpo;fpd;Nwd;.

,e;E}y; topNa> khztu;fs; gad;gy ngw Ntz;Lk; vd;W 
tho;j;JtNjhL> Mrpupau;fspd; Kaw;rp njhlu Ntz;Lk; vd;Wk; 
tho;j;Jfpd;Nwd;. 

,j;njhFg;G khztu;fshy; cupa Kiwapy; gad;gLj;jg;gLtjd; 
%yk; khztu;fspd; mwpT> jpwd;fspd; miltpy; ghupa Kd;Ndw;wk; 
Vw;gLk; vd ek;GfpNwd;. ,jw;fhf khztu;fspd; gad;gLj;jiy 
Cf;fg;gLj;Jtjw;F Mrpupau;fs; jhKzu;e;J Kd;tuNtz;Lk; vd 
Nfl;Lf;nfhs;fpNwd;. 

tho;j;Jr;nra;jp

nr.cjaFkhu;>
khfhzf; fy;tpg; gzpg;ghsu;>
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 f.ngh.j cau;ju njhopDl;gtpay; Jiwapy; xU ghlkhd  nghwpapay; 

njhopDl;gk; (Engineering Technology) ghl eilKiwg;gLj;jyhdJ 
td;njhopDl;g%lhd nghUshjhu tsu;r;rpf;F Njitahd kdpj tYit 
cUthf;Fk; Njrpa Fwpf;NfhSf;fhd Xu; gpujhd cj;jpahf nfhs;sg;gLfpwJ. 
Fbapay;> nghwpKiw> kpd;-,yj;jpudpay; vd;w Kg;ngUk; njhopDl;g 
JiwfisAk; xUq;fpizj;J tbtikf;fg;gl;l ,g;ghlj;jpw;F jkpo; 
nkhop%yj;jpy; cupa jifik nfhz;l Mrpupau;fs; tlf;F khfhz fy;tpg; 
Gyj;jpy; kpff;FiwthfNt fhzg;gLfpd;wdu;. jd;dhu;tkhf Kd;te;J 
nghwpapay; njhopDl;gj;ij jhKk; fw;W ghlrhiyapy; eilKiwg;gLj;Jk; 
Mrpupau;fNs ,q;F mjpfkhf cs;sdu;. 

 ghl fw;wy; fw;gpj;jypy; gpd;D}l;ly;> gupfhur; nraw;ghLfspy; <L 
gLtjw;Fk;> khztu;fspd; jd;dk;gpf;ifia tsu;g;gjw;Fk; tFg;giwapy; 
gpuNahfpg;gjw;F jukhd myF uPjpahd kjpg;gPl;Lf;fUtpfspd; Njit Mrpup 
au;fshy; czug;gl;bUe;jJ. ,j;Njitia epiwNtw;Wk; tifapy; ,t;tpdhj; 
njhFg;Gg; Gj;jfk; nghwpapay; njhopDl;g ,U Mrpupau;fshy; njhFf;fg;gl;L 
khfhzf; fy;tpj; jpizf;fsj;jpdhy; ntspaplg;gLfpwJ.

 khztu; eyd;kpFe;J cUthf;fg;gl;Ls;s ,j;njhFg;G E}iy cs 
kpFe;Njw;W cUthf;fpa vkJ Mrpupau;fshfpa jpU r.g];yPd;> jpU r.kA+ujd; 
Mfpa ,UtUf;Fk; fy;tpg;Gyk; rhu;e;j ed;wpfisAk; tho;j;Jf;fisAk; njup 
tpj;Jf;nfhs;fpNwd;. ,j;njhFg;Gf;F Mjutspj;j ,yq;if guPl;irj; jpizf; 

fsk;> njhz;ilkhdhW ntspf;fs epiyak;> nkhw e- jkpo; khztu; mikg;G 
Mfpatw;wpw;F vkJ khztu; rhu; ed;wpfs; cupj;jhfl;Lk;. 

ngWkjp kpf;f ,g;gilg;G> tiuag;gl;l epajpfSL  khztu;fSf;F cau; 
gaDk;> jpwd; cau;Tk; toq;Ftjw;F Mrpupau;fs; csNkw;W nrayhw;w tu 
Ntw;W epw;fpNwd;.

tho;j;Jiu

J.nydpd; mwptofd;>
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01 - nrq;fy;

01. a. nrq;fy; cw;gj;jpf;Fg; nghUj;jkhd fsp kz;zpy; ,Uf;f Ntz;ba ,ay;Gfisf; Fwpg;gpLf.  
                 (10 Gs;spfs;)

 b. ghtidf;F  cfe;j nrq;fy;ypd; ,ay;Gfs; Ie;J jUf.       (10 Gs;spfs;)

 c. fl;L tiffSf;Fg; gad;gLj;jg;gLk; fz;l fw;fspd; ,ay;Gfisf; $wp tpsf;Ff.

02. a. nrq;fy;Yf;Fj; Njitahd ve;jputpaw; gz;Gfs; ehd;F jUf?   (04 Gs;spfs;)

 b. nrq;fy;ypid cw;gj;jp nra;Ak; fsp kz;zpd; mikg;Gf;fspid jUf?  (06 Gs;spfs;)

 

03. a. gy;NtW tiff; fl;llg; nghUl;fisf; nfhz;L xU fl;llj;jpd; kPJ Rtu;fis vkJ 
Njitf;F Vw;wthW mikj;Jf; nfhs;syhk;.

  1. Rtu;fis mikg;gjw;F gad;gLj;jg;gLk; ve;jputpay;  nrq;fy;ypw;F ,yq;if epakg; 
gzpafj;jpdhy; toq;fg;gl;l ,yf;fj;jpidj; jUf?

    (15 Gs;spfs;)
  2. Nkw;Fwpj;j nrq;fy;ypy; ,Uf;fNtz;ba gz;Gfisf; $wp tpsf;Ff.

  
  
 

01 nghwpapay;khfhzf; fy;tpj; jpizf;fsk;



02 - fl;Lkhdk;

0
01. ,ul;il gpskpR fl;by; Xu; 225mm mfy 90  Rtu; %iyapd; 1k;> 2k; tupfspy; nrq;fw;fs;
 mLf;fg;gLk; jsf;Nfhsj;jpd; fpilj;Njhw;wj;ij tiuf.

02. ,q;fpyPRf; fl;LKiwf;Nfw;g mikf;fg;gl;l xU Rtu; %iyapd; Kfg;G epiyg;glj;ij tiue;J
 gFjpfis Fwpj;Jf; fhl;Lf.

03. Xu; Mq;fpyf;fl;by; Xu; 225mm mfy 90 Rtu; %iyapd; 1k;> 2k; tupfspy; nrq;fw;fs; mLf;fg;gLk;
 jsf;Nfhsj;jpd; fpilj;Njhw;wj;ij tiuf?

04. epak nrq;fy;iy gad;gLj;jp Rtu;fis mikf;Fk; NghJ cUthFk; Nkw;ftpT /ftpT
 vd;why; vd;d?

05. epak nrq;fy;iyg; gad;gLj;jp mikf;fg;gl;l Mq;fpyfl;bd; Nkw;ftpT/ftpTePsk; ahJ?

06. njhopy;El;g tsu;r;rp fhuzkhf xt;nthU epu;khzpg;Gf;fSk; kpfTk; El;gk; $bajhfTk;>
 Neu;j;jpahfTk;> ftu;r;rpkpf;fjhfTk;> tpaf;fj;jf;fjhfTk; Njhw;wk; ngWfpd;wd.

 i. ,t;thwhd fl;llq;fis mikg;gjw;Fupa fl;Lkhdg; nghUl;fisj; njupT nra;Ak; NghJ
  ftdpf;f Ntz;ba tplaq;fs; Ie;J $Wf?

 ii. kuj;jhyhd epUkhzpg;G nghUl;fspw;F khw;wPlhf gad;gLj;jf;$ba Ie;J khw;wPl;Lg;
  nghUl;fis ,dq;fhz;f.

07. Xu; ,q;fpypRf; fl;by; Xu; 225mm “T’’ re;jpapd; 1k;> 2Mk; tupfspy; nrq;fw;fs; mLf;fg;gLk; jsf; 
Nfhsj;jpd; fpilj; Njhw;wj;ij tiuf.

08. Xu; ,q;fpypRf; fl;bd; xU Kfg;G epiyg;glj;ij tiue;J> mjpy; gpd;tUk; %yfq;fisf; Fwpf;f. 

epiyf;Fj;J %l;Lfs; (Vertical joints) fpil %l;Lfs; (Bed joints) ftpT (Lap)

09. fl;llr; RtUf;F Kbg;Gr; nra;antd G+r;R tiffs; gad;gLj;jg;gLfpd;wd. G+r;R tiffspy; 
mlq;fpAs;s 'mbg;gil'> 'fhtp' Mfpa $Wfspd; njhopw;ghLfis tpgupf;Ff.

10. a. fl;ll mikg;gpd; NghJ gpd;gw;wg;gLk; rl;l uPjpahd tplaq;fs; vit?

 b. fl;ll mikg;gpy; fUj;jpy; nfhs;s Ntz;ba ghJfhg;G tplaq;fs; %d;iwf; Fwpg;gpLf?

 c. fl;llj;ij Rw;wp jpwe;jpUf;Fk; gpuNjrq;fspd; msTfs; njhlu;ghd xOq;F tpjpfisf;
  Fwpg;gpLf.

  

  

nghwpapay;02khfhzf; fy;tpj; jpizf;fsk;



03 - nfhq;fpwPw;

01. i) khdpg;ngl;bapd; gupkhzj;jpid jUf?

 ii) nfhq;fpwPw;W fyitapd; tpfpjq;fs; %d;W Kiwfspy; jPu;khdpf;fg;gLfpd;wJ. mtw;wpid $wp
  tpsf;Ff.

02. a) i) nfhq;fpwPw;iw ,Wf;Fjy; vd;why; vd;d?

  ii) nfhq;fpwPw;iw ,Wf;Ftjd; %yk; eilngWk; gzpfs; vit?

03. a) xU fl;blj;jpw;F Lintel (ghTgb) ,Ltjd; Nehf;fk; ahJ?

 b) fl;blj;Jf;F epyKbg;G nra;aj;jf;f %d;W Kiwfisf; Fwpg;gpLf.

04. a) jw;fhyj;jpy; nfhq;fpwPw;W mtrpak; tha;e;j xd;whf tpsq;Ffpd;wJ. ,jpy; tYT+l;lg;gl;l
  nfhq;fpwPw;W kpfTk; ,d;wpaikahj xd;whf fhzg;gLfpd;wJ.

  i) nfhq;fpwPw;W tYT+l;lg;gLtjw;fhd fhuzj;ij tpsf;Ff.

  ii) nfhq;fpwPw;W tYT+l;lg;gLk; Kiwfis $wp mtw;iw tpgupf;f?

  iii) tYT+l;l gad;gLj;jg;gLk;  fk;gp tiffis $wp mjd; ,Oit typikiaAk; jUf?
 

 b) nfhq;fpwPw;W tiffs; njhlu;ghf gpd;tUk; tiffis tpgupf;Ff.

  i) Kd;thu;g;G nra;ag;gl;l nfhq;fpwPw;W

  ii) Kd;jifj;j nfhq;fpwPw;W
  

 c) kPs;tYT+l;bfs; ,lg;gl;l nfhq;fpwPw;wpYk; ghu;f;f Kd; jifj;j (pre - stressed)
  nfhq;fpwPw;wpdhy; ngwj;jf;f mD$yq;fs; ,uz;L jUf.

05. a) xU tPl;bd; nfhq;fpwPw;Wf; fl;likg;gpy; Nkw;gug;gpy; fw;fs; ntspNa te;J Njd;$l;L (honey

  combed) tbtpy; Jisfs; cs;s Neu;j;jp ,Ug;gjhf mtjhdpf;fg;gl;lJ. fhyg;Nghf;fpy;
  fl;likg;gpy; Jisfs; ,y;yhj Nkw;gug;gpYk; ntbg;Gfs; Vw;gl;L kPstYT+l;ly;fs; cf;Fk;
  ,ay;Gfs; mtjhdpf;fg;gl;ld.

  i. nfhq;fpwPw;W Nkw;gug;gpy; Njd;$l;L tbtpy; Jisfs; cs;s Neu;j;jp Vw;gLtjw;F %d;W
   fhuzq;fis vOJf.

  ii. Nkw;gug;G ntbj;J kPstYT+l;ly;fs; ntspg;gl;Lj; JUg;gpbg;gjw;F %d;W fhuzq;fis
   vOJf.

  iii. ,q;F cs;s FiwghLfisj; jtpu;j;Jf; nfhz;L jukhd nfhq;fpwPw;Wf; fl;likg;igg;
   ngWtjw;Ff; nfhq;fpwPw;iwf; fyj;jy;> Njf;fp itj;jy;> ,Wf;Fjy;> gjg;gLj;jy; vd;Dk;
   re;ju;g;gq;fs; xt;nthd;wpYk; fUj;jpw; nfhs;sg;gl Ntz;ba ,U tplaq;fs; tPjk; 
   Fwpg;gpLf.

06. a) kPs;typAWj;jy; nfhq;fpwPl; Ntiyfspy; gpd;tUtdtw;iw njspthd tiuglk; %yk; 
  Fwpj;Jf; fhl;Lf. (typAj;jpfspd; mikT)

  i. tpl;lf;fy; (Lintel)

  ii. nfhq;fpwPl; J}z; ghjk; (Column footing) ck;khy; fUjg;gl;l vLNfhs;fis gl;bayplTk;.

 b) nfhq;fpwPl;il gjg;gLj;Jk; (Curing) Kiwfs; ehd;fpidf; $Wf.

07. 'nraw;iff; fy;" vd nfhq;fpwPl; cw;gj;jpfs; miof;fg;gLfpwJ. cyfpd; mgupkpjkhd tsu;r;rpf;F ,J 

xU tug;gpurhjkhFk;.

 i. nfhq;fpwPl; cw;gj;jp %yg; nghUl;fisg; gl;baw;gLj;jp mtw;wpd; njhopw;ghLfisf; $Wf?

 ii. a) rPnke;jpd; mikT fhyq;fs; vit?

  b) nfhq;fpwPl; cw;gj;jpapd; NghJ J}a Mw;Wkz; gad;gLj;jg;gLtjd; Nehf;fk; vd;d?

 iii. nfhq;fpwPl;bd; gyk; jq;fpAs;s fhuzpfisg; gl;baw;gLj;Jf?

 iv. Ntiyj;jsq;fspy; nfhq;fpwPl;kPJ Nrhjidfis Nkw;nfhs;s khjpupfs; Vd;ngwg; 
gLfpd;wd.
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08. ghlrhiyf; fl;llk; xd;wpw;fhd nfhq;fpwPl;jsk; (slab) ,lg;gl;lgpd; mjd; khy; Ntiy 
 mfw;wg;gl;lJ. ,jd; NghJ gad;gLj;jg;gl;l typAWj;jpfs; ntspj;njuptJ mtjhdpf;fg;
 gl;lJld; mjpfsT Njd;$l;L ntspfSk; njd;gl;ld.

 i) typAWj;jpfs; ntspj; njuptjw;fhd gpujhd fhuzk; vd;d?

 ii) Njd;$l;L ntspfs; Vw;glf; fhuzq;fs; 4 jUf.

 iii) rPuw;w khy; Ntiy (form word) fhuzkhf Vw;glf;$ba gpujhd ,lu;ghLfs; 4 jUf.

 iv) ,f; nfhq;fpwPl; mikg;gpy; NkNy $wg;gl;l tplaq;fshd typAWj;jp ntspj;njupjy;> 
  Njd;$l;L ntspfs; vd;gd vt;thW jhf;fk; nrYj;Jk; vd;gij tpsf;Ff.

09. a. jw;fhy mikg;Gj;Jiwapy; nfhq;fpwPw;WJiz ,lj;jpid tfpf;fpd;wJ.

  i) cau; juf; nfhq;fpwPw;wpy; fhzg;gLk; gz;Gfisj; jUf.

  ii) nfhq;fpwPw;wpd; gz;G jq;fpapUf;Fk; fhuzpfisj; jUf.

10. ePu;r; rPnke;J tPjk; MdJ epak mstpYk; Fiwe;jjhy; kw;Wk; epak mstpYk; $bdhy; vd;d
 eilngWfpwJ vd;gij tpsf;Ff.

11. a. i.  ghTgbf;F (lintol) gpuNahfpf;fg;gLk; kPs; tYT+l;bfis fhl;Lfpd;w xU tiujypy; 2Y12
    vdf; Fwpg;gplg;gl;Ls;sJ. ,jd; tpsf;fk; ahJ?

  ii) 2 Y 12 ghT gbapd; Kfg;Gj; Njhw;wj;ij njspthf tiuf. (mstpil mtrpakd;W)

  iii) mb%Lif (bottom Cover) me;j %Lif (End Cover) vd;gtw;iw Nkw;Fwpj;j
   cUtpy; njspthf Fwpj;Jf; fhl;Lf.

  iv) nfhq;fpwPw; Ntiyfspw;F %Lif> (Cover) mDkjpg;gjd; Nehf;fk; 2 jUf.

 b. i. mikg;Gg; nghUshf nfhq;fpwPw; gad;gLj;jg;gLtjw;fhd Ie;J fhuzq;fis jUf.

  ii. nfhq;fpwPw; fyitfspd; ehd;F fyit tpfpjq;fs; je;J mit gad;gLj;jg;gLk;
   re;ju;g;gk; xt;nthd;Wk; jUf.

  iii. cld;fye;j nfhq;fpwPw;wpy; ,Uf;f Ntz;ba gz;Gfs; 4 jUf.

  iv. Gjpjhf ,lg;gLk; nfhq;fpwPw; mjpu;T+l;lYf;F cl;gLj;JtJ Vd;?

  v. nfhq;fpwPw;iw gz;gLj;Jk; (Curing) Kiwfs; 4 jUf. 

12. a. nfhqf; pwwP w; py; euP ; rnP keJ;  tpfpjji; jf; Fiwej;  mstpy; NgZtjd; Kff; pajJ; tji; jf; $Wf.

 b. Xu; cau; juf; nfhq;fpwPw;iw cw;gj;jp nra;tjw;F nfhq;fpwPw;iw ,l;L ,Wf;Fk;NghJ 
Nkw;nfhs;s Ntz;ba eltbf;iffis tpsf;Ff.

13.  i. jsj;jpd; ty;yfzp epug;gYf;Fg; gpd;gw;w Ntz;ba nrad;Kiwia tpsf;Ff.

  ii. xU jsj;ij Kbg;gjw;F cfe;j Kbg;Gfspd; %d;W tiffisf; Fwpg;gpLf.

14. a. cUf;fspy; jug;gl;Ls;s ghTgbfisAk; (lintels) Kidnek;Gf; nfhq;fpwPw;Wf; fl;likg;
  igAk; mbg;gilaha;f; nfhz;l gpd;tUk; tpdhf;fSf;F tpil vOJf.

  i. jsf; FWf;Fntl;Lfs; x - x IAk; Y - Y IAk; tiue;J> nehJky; (eLepiy) tyaq;fisf;
   fhl;Lf.

  ii) Nkw;Fwpj;j FWf;Fntl;Lfs; xt;nthd;wpYk; ,Oit tyaj;ijAk; neUf;F tyaj; 
ijAk;fhl;Lf.          (8 Gs;spfs;)

  (iii) FWf;Fntl;Lf;fs; xt;nthd;wpYk; kPs tYT+l;ly;fspd; mikTfisf; fhl;Lf.
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   b. i) nfhq;fpwPw;Wf;fhd kPstYT+l;ly; tisfspy; gad;gLj;Jk; Nkw;ftptpd; ePsj;jpw;
   nry;thf;Fr; nrYj;Jk; ,U fhuzpfis vOJf.

  ii) Kd;jifj;j (pre-stressed) nfhq;fpwPw;iwg; gad;gLj;Jtjd; ,U ed;ikfis Xu;
    cjhuzj;ijg; gad;gLj;jp tpgupf;f.

 c. i) kPstYT+l;ly;fspd; Kf;fpaj;Jtj;ij ,U fhuzq;fs; je;J tpsf;Ff.

  ii) nfhq;fpwPw;iw ,Lifapy; ,Wf;fw; (compaction) nrad;Kiwapd; Kf;fpaj;Jtj;ij
   tpsf;Ff.

  iii) nfhq;fpwPw;wpd; gz;G jq;fpapUf;Fk; fhuzpfisj; jUf.
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04 - mj;jpthuk;

01. fz;lfy; fl;Lkhdk; gad;gLj;jg;gLk; re;ju;g;gq;fs; ,uz;L jUf.

02. mj;jpthuk; mikg;gjd; Nehf;fq;fs; ,uz;L jUf.

03. mj;jpthu mfo;T Ntiyfspy; gad;gLj;jf;$ba ,ae;jpu cgfuzq;fs; ,uz;ilf; $Wf.

04. xU fl;ll mikg;gpd; kPJ gpuNahfpf;fg;gLk; Rikfis tifg;gLj;Jf.
 

05. mj;jpthuj;jpdhy; vjpu;ghu;f;fg;gLfpd;w gad;fs; gw;wp tpgupf;Ff.
  

06. a) i. xU fl;llj;jpd;  kPJ gpuNahfpf;fg;gLk; Rikfspd; tiffisf; Fwpg;gpl;L mt;tiffs;
   xt;nthd;Wf;Fk; Xu; cjhuzk; tPjk; je;J mjidr; RUf;fkhf tpsf;Ff.

  ii. fl;llj;jpd; mj;jpthu tiffspy; rhjhuz fPy mj;jpthuj;jpd; (plain strip foundation) 
   tupg;glj;ij tiue;J> mjd; kPJ gpd;tUk; gFjpfisf; Fwpg;gpLf.

v mbg;gPlr; Rtu; (Plinth wall)

v cyu; kz;iz epug;gy; (earth filling)

v <uk; Gfh tup (DPC)

v mbg;gPlf; fhiu (plinth plastering)

v mbg;gilg; gyif (Skirting) 

07. fz;lfy; mj;jpthuk; xd;wpd; FWf;Fntl;Lj; Njhw;wj;ijj; njspthf tiue;J mjd; gpujhd 
ghfq;fisf; Fwpg;gpLf? (rf;iff; fy;> CLfy; cl;gl)

08. gpd;tUk; mj;jpthu tiffs; mikf;fg; gLtjw;fhd Nehf;fj;ij Fwpg;gpLf.

  i. mfd;w fPy mj;jpghuk;

  ii. nkj;J mj;jpghuk;

09. ey;y fhiuaplYf;F (Plastering) ,Uf;f Ntz;ba tplaq;fs; vit?

10. fiuNahu gpuNjrk; xd;wpd; mikf;fj; jpl;lkplg;gLk; khbf;fl;llk; xd;wpd; mikg;gpy; ckJ 
MNyhrid gpd;tUk; tplaq;fspy; vjpu;ghu;f;fg;gLfpd;wJ.

 i. J}z; mikg;gjw;fhd jpl;lg;glk; tiue;J mj;jpthuk; Kjy; gpd;tUk; gFjpfisf; Fwpg;gpLf.

  a) mbapLk; nfhq;fpwPw;W

  b) typikA+l;Lk; gFjpfs;

  c) mbg;gPl Rtu;

  d) cyu; kz;iz epug;gy;

  e) mbg;gPlf;fhiu

  f) mbg;gil

 ii. khbj;js nfhq;fpwPw;W ,Lk;NghJ tYT+l;bfs;
  1) jiu jhq;F gFjpapy;
  2) gf;f ntspfs;
    vd;gtw;wpy; gad;gLk; tiffis tiuf.
  

 iii. ,q;F nfhq;fpwPw;W vt;tiffspy; gz;gLj;jg;gl Ntz;Lk;?

 iv. tYT+l;bfspd; %Liffs; vt;thW mikf;fg;gl Ntz;Lk;? rupahd Kiwapy; %Liffs;
  mikf;fg;glhtpbd; Vw;glf;$ba ghjpg;Gf;fs; vit?

11. nrq;fw; Rtu;fs; xU nfhq;fpwPw;W mj;jpthuj;jpy; mikf;fg;gLtij mikg;Gj; 
njhopDl;gtpaypy; nghJthf mtjhdpf;fyhk;.

 i. xU fl;llj;jpw;F Xu; mj;jpthuj;jpd; Njitiaf; Fwpg;gpLf.

 ii. xU nfhq;fpwPw;W mj;jpthuk; 1:3:6 (32) vdf; Fwpj;Jiuf;fg;gLk;NghJ 1:3:6(32) vd;gjd;
  fUj;ij cupa tupirapy; vOJf.

 iii. xU rhjhuz fPy (strip)mj;jpthuj;ijg; gUk;gbahf tiue;J> vitNaDk; %d;W
  gFjpfisg; ngaupLf.
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12. a) jpz;kf; fopTfs; nfhl;lg;gLk; ,lj;Jf;F mz;ikapy; jpz;kf; fopTg;nghUs;
  Kfhikj;Jt epiyankhd;Wf;fhf fl;llnkhd;iw epUkhzpf;f cj;Njrpf;fg;gl;Ls;sJ.

  jpz;kf; fopTg; nghUs; Kfhikj;Jt epiyaj;jpd; 1m ePskhd Rtu;g; gFjpAk; mjd;
  $iuAk; cUtpy; fhl ;lg ;gl ;Ls;sd. ,e;jf ; fl ;llg ; gFjpapd ; fhuzkhf
  nraw;gLj;jg;gLk; Rikfs; mj;jpthuj;Jf;Ff; flj;jg;gLfpd;wd. ,e;jf; fl;llj;jpw;F
  tYT+l;lg;gl;l nfhq;fpwPw;W fPy mj;jpthuk; epUkhzpf;fj; jPu;khdpf;fg;gl;Ls;sJ.
  cUtpy; fhl;lg;gl;Ls;s tplaq;fisAk; jug;gl;Ls;s juTfisAk; gad;gLj;jp gpd;tUk;
  tpdhf;fSf;F tpilaspf;f.

  juTfs;

  t 225 mm jbg;Gs;s nrq;fy; Rtu; Kfg;gpd; xU rJu kPw;wu; gug;gstpd; jpzpT = 475 kg

 t 100mm jbg;Gs;s Jz;lf;fw; Rtu; Kfg;gpd; xU rJu kPw;wu; gug;gstpd; jpzpT =  80 kg

  t xU kPw;wu; ePsg; gFjpapd; kPJs;s $iuapd; jpzpT     = 200 kg
2

 t GtpaPu;g;G Mu;KLfy;         =9.81 m/s

 i. tYT+l;lg;gl;l nfhq;fpwPw;Wf; fPyj;jpd; FWf;Fntl;nlhd;wpy; mjd; nehJkw; Nfhl;ilAk;
  ,Oit tYT+l;liyAk; Fwpj;Jf; fhl;Lf.

 ii. tYT+l;lg;gl;l nfhq;fpwPw;Wf; fPyj;jpd; mbapy; %L nfhq;fpwPw;W ,lg;gLtjw;fhd ,uz;L
  fhuzq;fisj; jUf.

 iii. cUtpy; fhl;lg;gl;Ls;s 1m ePskhd fl;llg; gFjpapd; epiw fhuzkhf mj;jpthuj;jpy; 
  jhf;Fk; tpiriaf; fzpf;f.

13. fl;blk; xd;iw epu;khzpf;Fk; NghJ fl;bl mikg;Gf;fspd; cWjpj;jd;ik njhlu;gpy; kpfTk;
 mtjhdk; nrYj;Jjy; Ntz;Lk;. ckJ ghlrhiyapd; khztu;fspw;fhd ePupid toq;Ftjw;F
 nfhq;fpwPw;wpdhy; Md ePu;j;jhq;fp xd;W epu;khzpf;fg;gl;lJ. ,J njhlu;gpy; gpd;tUk;
 tpdhf;fSf;F tpil jUf. (mstpil Njitapy;iy. Mdhy; gUkl;lhf tiue;J mstPLfs;
 Fwpf;fg;gl Ntz;Lk;)
 i) gpd;tUk; juTfis mbg;gilahff; nfhz;L mj;jpthu mfo;T Ntiyf;fhd njspthd
  fpilg;glk; tiue;J Fwpf;Ff.

  (a) 1m ́  1m msTs;s 4 Jz;fspw;fhd ghjq;fs; ehd;F gf;fKk; 3m msT J}uj;jpy;
   (ikaj;jpw;F ikak;)       
  (b) 0.6m msTs;s mj;jpthu mfo;TNtiy (ehd;F gf;fKk;)

 2. nfhq;fpwPl; J}z;fspw;fhd ghjk; (Footing) mikg;igf; FWf;Fntl;L tupg;gl %yk;
  Fwpj;Jf; fhl;Lf.
  juTfs;  

  i. J}z;fspw;fhd mj;jpthuj;jpd; Mok; 1m MFk;.
  ii. fPy mj;jpthu nfhq;fpwPl; 1 : 3 : 6 (25) - 75mm jbg;G
  iii. 10mm tpl;lKila KWf;Ff; fk;gpfshy; (,UGwKk;) 6 fk;gpifisf; nfhz;L tiy
   mikj;jy;.
  iv. 16mm tpl;lKila 4 fk;gpfshy; J}z;fspw;fhd typAWj;jy; Ntiy
  v. 6mm nkd; cUf;F Ve;jpfs; 200mm ,ilntspfspy;
  vi. DPC kl;lk; tiuahd fhg;gpil 50mm vdf; nfhs;f.
  vii. J}z;ghj (Footing) nfhq;fpwPl; 1 : 2 : 4 (20) ,d; jbg;G 0.3m MFk;.

  viii.1 : 2 : 4 (20) ,yhd; nfhq;fpwPl; J}zpd; ePsk; - 0.3m ́  0.3m MFk;.
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05 - $iu

01. a) $iuia mikf;Fk;NghJ ftdpf;f Ntz;ba tplaq;fs; %d;iwf; Fwpg;gpLf.

 b) kuf;$iuf; fl;likg;gpy; ifkuk; ,Oittis Mfpatw;wpy; jhf;Fk; tpirfisf; Fwpj;Jf;
  fhl;Lf.

 c) rl;lff; $iuapy; (Trussed roof) Kf;Nfhz tbtj;jpy; rl;lq;fs; ,izf;fg; gLtjw;fhd
  fhuzk; ahJ?  

02. xU fl;llj;jpd; Jbg;ghd nraw;ghl;bw;F ,aw;ifahd ntspr;rk;> fhw;Nwhl;lk; vd;gd 
,d;wpaikahjdthFk;. ,jd; %yk; mjpfupj;j rf;jpg; gad;ghl;ilAk; jtpu;f;f Kbfpd;wJ.

 i. a) ntspr;rk;> fhw;Nwhl;lk; njhlu;ghd fl;llq;fspd; ad;dy;fspd; Fiwe;jgl;r gug;gstpy;
   nry;thf;Fr; nrYj;Jk; fhuzp ahJ?

  b) ad;dy;fis #upaf;fjpu;> kio vd;gtw;wpy; ,Ue;J ghJfhg;gjw;fhf Vw;gLj;jg;gLk;
   mikg;gpd; ngau; ahJ?

  c) Rtu;fspw;F fhiuapLtjd; Nehf;fk; ahJ?

  d) ,uhr Crpf;fhy; $iur;rl;lfk; xd;wpd; njspthd Njhw;wj;ij tiue;J mjd; gpujhd
   gFjpfisf; Fwpf;Ff.

03. a) jw;fhyj;jpy; $iu mikg;G Kiwfspy; gad;gLj;jg;gLk; ,Uk;gpdhyhd rhjhuz $iur; 
  rl;lfk; xd;wpd; njspthd glj;jpid tiue;J tpguq;fisf; Fwpf;Ff.

 b) ,t; mikg;G Kiwapy; %l;Lf;fisg; nghUj;Jtjw;Fg; gad;gLj;Jk; %d;W Kiwfisf;
  $Wf.

04. $iufspd; gpujhd njhopw;ghLfs; %d;wpidf; Fwpg;gpLf?
 

05. rtbf;$iuapd; khjpup cUtpid tiuf? $iuapd; cauk; H vdpy; rtbapd; cauj;ij $iuapd; 
Nkw; Kfl;by; ,Ue;J Fwpj;J fhl;Lf?

06. xU njhopyfj;jpw;F Xu; ,ul;ilf; $iuia (double roof) mikf;f Ntz;bAs;sJ.

 i) mf; $iuia mikg;gjw;Fg; gad;gLj;jg;gLk; cijfhy;fs; (struts), jk;gq;fs; (posts)
  Nghd;wtw;wpd; FWf;Fntl;Lg; gug;gsTfisj; Jzptjpy; fUj;jpw; nfhs;s Ntz;ba Kf;fpa  
  fhuzpfis cjhuzq;fSld; tptupf;f.

 ii) njhopyfj;jpd; nraw;ghLfs; tpuptile;jpUg;gjdhy; mf;$iuapd; mfy;it (span) 
  mjpfupf;fr; nra;a Ntz;bAs;sJ.
  ,q;F gpupRtu;fs; my;yJ J}z;fs; gad;gLj;jg;glhtpl;lhy;> $iuf;F Vd; ntl;Lkuj;ijg;     
  gad;gLj;jy; nghUj;jkw;wjhf ,Uf;Fnkd tpsf;Ff.

 iii) ntl;Lkuj;jpw;Fg; gjpyhff; $iuf; fl;likg;gpw;F cfe;j ,U nghUs;fisf;  Fwpg;gpLf.
  
;
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06 - fjT ad;dy;

01. i. fjT ad;dy;fis mikg;gjw;F kuj;jpw;F gjpyhf gad;gLj;jj;jf;f ehd;F khw;W
  jputpaq;fis ,dk; fhz;f.

 ii. rl;l milg;Gf; fjT (Framed Panelled Door) xd;wpid njspthf tiue;J gpujhd
  ghfq;fisAk; mtw;wpd; msTfisAk; Fwpg;gpLf.

02. xU fl;llj;jpd; tpidj;jpwd; kpf;f nraw;ghl;bw;F ntspr;rk; fhw;Nwhl;lk; vd;gd kpfTk;
 ,d;wpaikahjdthFk;.

  i. fjTfspd; tiffs; 5 ,idj; jUf.

   ii. fjTepiy xd;wpd; njspthd glk; tiue;J mjd; gpujhd gFjpfisf; Fwpj;Jf;
    fhl;Lf.

   iii. fjT epiy jahupf;fg;gLk; NghJ gad;gLj;jg;gLk; nghsp fOj;J %l;bid tiue;J      
    fhl;Lf.

   iv. Gjpjhf jahupf;fg;gl;l kuj;jhyhd fjT xd;wpw;F jPe;ij G+Rk; gbKiwfisr;
    RUf;fkhfj; jUf.
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07 - epy msitapay;

01. xU Foha; tiy mikg;igg; gad;gLj;jp ePiu tpepNahfpf;f cj;Njrpf;fg;gl;Ls;s xU
 gpuNjrj;jpw ;F xU kl;lkhf;fy; cgfuzj;jhdj;ij khj;jpuk; gad;gLj;jp xU
 kl;lkhf;fs; gzpapw; ngwg;gl;l kl;l thrpg;Gfs; fPNo jug;gl;Ls;sd.

 1) kl;lkhf;fy; jhdk; A,d; khw;wpa kl;lk; 100m vdpd; Vw;w ,wf;f Kiwia mbg;gilahff;
  nfhz;l Xu;ml;ltiziag; gad;gLj;j kw;iwa jhdq;fs; xt;nthd;wpdJk; khw;wpa
  kl;lj;ijf; fzpf;f.

 2) kl;lkhf;fy; nrad;Kiwapy; Vw;glj;jf;f %d;W tOf;fis tptupf;f.

 3) Nkw;Fwpj;j tOf;fis ,optsthf;Ftjw;F Nkw;nfhs;sj;jf;f ,U Kw;fhg;Gfis tptupf;f.

02. 1. kl;lkhf;fy; cgfuzj;jpd; (Leveling Instrument) %d;W gpujhd nrg;gk; nra;iffisAk; $Wf.

  a.  ............................................................................................................................................................

  b. ............................................................................................................................................................

  c. ............................................................................................................................................................

 2. D,K,S vDk; gjq;fs; vjidf; Fwpf;Fk;?

  D. ............................................................................................................................................................

  K. ............................................................................................................................................................

  S. ............................................................................................................................................................

 3. K=100, ghu;it Nky;> fPo; vy;iyfs; KiwNa 1.28m , 1.04m vdpy; D d; ngWkhdk; ahJ?
   ............................................................................................................................................................
   ............................................................................................................................................................
   ............................................................................................................................................................
   ............................................................................................................................................................
   ............................................................................................................................................................
   ............................................................................................................................................................

03. 

 1) kl;lk; Nehf;fy; nraw;ghL xd;wpid jug;gl;l glk; fhl;LfpwJ. ,jid mbg;gilahff;
  nfhz;L fPo;tUk; Vw;w ,wf;f ml;ltizia G+uzg;gLj;Jf.

 2) ,t; ml;ltizia rkg;gLj;Jf.
  ml;ltizapy;

  Bs - gpd;Nehf;F (Back  Sight)  IS - ,ilNehf;F (Intermediate sight)

  Fs - Kd;Nehf;F (Fore  Sight)  xLf;fpakl;lk; (Reduced level)

kl;lkhf;fy; jfdk;

1 2.5 A
2 1.4 B
3 0.5 C

4 3.0 D
5 1.8 E

6 0.7 F

thrpg;G epiy tptuzk;

.

nghwpapay;10khfhzf; fy;tpj; jpizf;fsk;



04. fhzpnahd;wpy; jr;RNtiyj;jynkhd;W epu;khzpf;f cj;Njrpf;fg;gl;Ls;sJ. ,e;jf; fhzpap 

Ys;s A, B, C, D, E Mfpa  vy;iyj; jpUk;gw; Gs;spfis mstplntd msitf; NfhL A E 
%ykhf ngwg;gl;l nrq;Fj;jsTfs; tUkhW:

 1) rq;fpyp msitapd; Nfhl;ghl;il tptupf;Ff.

 2) jug;gl;l nrq;Fj;jsT J}uq;fisg; gad;gLj;jp vy;yh mstPLfisAk; Fwpg;gpl;L> Nkw;gb
  fhzpapd; gUkl;lhd fpilg;glj;ij tiuf.

 3) gbKiwfisf; Fwpg;gpl;L> Nkw;gb fhzpapd; gug;gsitf; fzpf;f.

 4) kz;zpd; jhq;Fjpwidf; (bearing capacity) $l;bNah> Fiwj;Njh kjpg;gpLtjhy;
  Vw;glf;$ba tpisTfs; xt;nthd;iwf; Fwpg;gpLf.

 5) ,e;jf; fl;llj;jpd; $iuapdhy; Mw;wg;gLk; njhopw;ghLfs; %d;iwf; Fwpg;gpLf.

 6) mikg;Gj; jpl;lj;jpd; (structural forms) mbg;gilapy; NtWgLj;jp ,dq;fhzj;jf;f
  $iu tiffs; Ie;ijf; Fwpg;gpLf.

No
,y

Station
epiyak;

B.S
gp.Neh

IS
,.Neh

F.S
K.Neh

Rise
Vw;wk;

Fall
,wf;fk;

RLevel
XL.kl;

Distance
J}uk;

Remarks
Fwpg;G

vy;iyg; Gs;sp
msTf;Nfhl;bd; topNa Gs;sp A ,ypUe;J J}uk; (m)

nrq;Fj;jsTj; J}uq;fs; (m)

0
0 0

EDCBA

20
 10 (tyJ) 10 (,lJ)  10 (tyJ)

40 60 80
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08 - BOQ / TDS 

01. Xu; cj;Njrpj;j tFg;giwapd; fpilg;glKk; FWf;Fntl;L tptuKk; cUtpy; fhzg;gLfpd;wd. 

mjpy; mj;jpthu mfopia ntl;ly;. 300mm jbg;Gs;s fUq;fw; Rtu;> 225 mm jbg;Gs;s nrq;fw; 

Rtu; (fjT> ad;dy; fopTfs; ,y;yhky;) mfpatw;Wf;Ff; fzpak; vLj;jy; jhisj; (TDS) 
jahupf;f. ,jw;Fj; jug;gl;Ls;s khjpupAUitg; gad;gLj;Jf.

 Sri Lanka Standards 573 : 1999 Mtzj;jpy; Section D - Excavation end Earthwork, Section G1 - 

Brickwork / Blockwork, Section G2 - Stonework ,w;F cupa tpjg;Giufisg; gad;gLj;Jf.

02. fpuhkNrtfu; xUtUila mYtyfk; xd;wpd; jsf;fpilg;glk; fPNoAs;s cUtpy; 
fhzg;gLfpd;wJ. vy;yh mstPLfSk; kpy;ypkPw;wupy; jug;gl;Ls;sd. (cUf;fs; mstpilf;F 
tiuag;gltpy;iy)

 a) Rtu;fspd; ikaf; Nfhl;Lr;Rw;iwf; fzpf;f.

 b) jug;gl;Ls;s (TDS) jhisg; gad;gLj;jp SLS 573;1999 ,w;Nfw;gg; gpd;tUk; Ntiy
  cUg;gbfSf;Ff; fzpaq;fis vLf;f. mstPl;Lj; jhs;fspy; fzpaq;fisr; rJupf;f

  (Squaring) Ntz;bajpy;iy.

  i. ruhrup 150mm Moj;jpw;F Nkw;gil kz; Njhz;Ljy;.

  ii. mj;jpthuf; Fopfs; ntl;Ljy;.

  iii. fz;lfy; fl;LkhdNtiy

  iv. <uk;Gfh tupkl;lk; mikj;jy;

  v. nrq;fy; Rtu;fs; (D1, W1 Mfpa ntWikfs; ePq;fyhf)
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03. xU fl;llj;jpd; xUjsf; fpilg;glk; fPNoAs;s cUtpy; fhzg;gLfpd;wJ. vy;yh mstPLfSk; 
kpy;ypkPw;wupy; jug;gl;Ls;sd. (cUf;fs; mstpilf;F tiuag;gl;bUf;ftpy;iy). Rtupd; jbg;G 

225mm ck; Rtu;fspd; cauk; 3000mm MFk;.

 a) Rtu;fspd; ikaf; Nfhl;Lr;Rw;iwf; fzpf;f.

 b) jug;gl;Ls;s (TDS) jhisg; gad;gLj;jp SLS 573;1999 ,jw;Nfw;g gpd;tUk; Ntiy
  cUg;gbfSf;Ff; fzpaq;fis vLf;f. mstPl;Lj; jhs;fspy; fzpaq;fisr; rJupf;f

  (Squaring) Ntz;bajpy;iy.

  i. rJu kPw;wupy; nrq;fw;fSf;Ff; fzpaq;fis vLf;f.

  ii. rJu kPw;wupy; nrq;fw; Rtu;fSf;Ff; fopf;fg;gl Ntz;ba D,W Mfpa ntWikfSf;F

   (VOIDS) fzpaq;fis vLf;f.

  iii. rJu kPw;wupy; cl;rhe;jpw;F fzpaq;fis vLf;f.

  iv. rJu kPw;wupy; D,W Mfpatw;wpw;F cl;rhe;jpd; fopj;jYf;Ff; fzpaq;fis vLf;f 
   ntspfSf;F $l;ly;fs; Njit ,y;iy.

04. nghyp];epiyak; xd;Wf;fhd cj;Njr fl;llj;jpw;fhd jsg;glk; xd;wpid cU 1 fhl;Lfpd;wJ.

 gpd;tUk; cUg;gbfSf;fhd Fwpg;ngUf;fk; (taking off) jhs;fisj; jahupf;Ff. 

 i. mbj;jsq;fSf;fhd mfo;T  ii. mbj;jsj;jpd; fPw;Wf; nfhq;fpwPl;

 iii. gPlr;Rtupd; vOe;jkhd fl;llf;fy; fl;Lkhzk;

 iv. nfhq;fpwPl; jiuaply;.
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05. xU fl;llj;jpd; xUjsf; fpilg;glk; fPNoAs;s cUtpy; fhzg;gLfpd;wJ. vy;yh mstPLfSk; 
kpy;ypkPw;wupy; jug;gl;Ls;sd. (cUf;fs; mstpilf;F tiuag;gl;bUf;ftpy;iy). Rtupd; jbg;G 

225mm ck; Rtu;fspd; 3000mm MFk;.

 a) Rtu;fspd; ikaf; Nfhl;Lr;Rw;iwf; fzpf;f.

 b) jug;gl;Ls;s (TDS) jhisg; gad;gLj;jp SLS 573;1999 ,jw;Nfw;g gpd;tUk; Ntiy
  cUg;gbfSf;Ff; fzpaq;fis vLf;f. mstPl;Lj; jhs;fspy; fzpaq;fisr; rJupf;f

  (SQUARING) Ntz;bajpy;iy.

  i. rJu kPw;wupy; nrq;fw;fSf;Ff; fzpaq;fis vLf;f.

  ii. rJu kPw;wupy; nrq;fw; Rtu;fSf;Ff; fopf;fg;gl Ntz;ba D,W Mfpa ntWikfSf;F

   (VOIDS) fzpaq;fis vLf;f.

  iii. rJu kPw;wupy; cl;rhe;jpw;F fzpaq;fis vLf;f.

  iv. rJu kPw;wupy; D,W Mfpatw;wpw;F cl;rhe;jpd; fopj;jYf;Ff; fzpaq;fis vLf;f 
   ntspfSf;F $l;ly;fs; Njit ,y;iy.
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06. Xu; cj;Njrpf;fg;gl;Ls;s tPL xd;wpd; fpilg;glKk; ntl;L Njhw;wKk; cUtpy; fhzg;gLfpd;wd. 

mjpy; 750mm mfy mj;jpthuf;Fop Njhz;Ljy;> 450mm jbg;gpy; fUq;fw;Rtu;> 225mm jbg;gpy; 

nrq;fw;Rtu; (ntspfs; D,W fopT ,y;yhky;) Mfpatw;wpw;F fzpak; vLj;jy; jhis (TDS) 

jahupf;Ff. ,jw;F jug;gl;l khjpup cUitg; gad;gLj;Jf. (SLS 573 - 1999 Mtzj;jpy;> 

SectionD, Section G, Section G2 cs;s tpjg;Giufis gad;gLj;Jf. (jug;gl;Ls;s TDS jhs; 
njspthfTk;> Neu;j;jpahfTk; G+uzg;gLjy; Ntz;Lk;)

07. 

 jug;gl;l tiuglk; G+q;fh xd;wpy; mikf;fg;gl Ntz;ba kjpy; xd;wpidf; fhl;LfpwJ. jug;gl;l 
jfty;fspd; mbg;gilapy; gpd;tUk; tpdhf;fSf;F tpil jUf.
v  fzpa msTj;jhs;fspy; njspthf ckJ fzpg;gPLfis Nkw;nfhs;Sjy; Ntz;Lk;.
v  fzpg;ghd;fs;> ,yj;jpudpay; cgfuzq;fs; gad;gLj;j KbahJ.
v  rJupf;f Ntz;bajpy;iy.
v  Njitahd vLNfhs;fisj; njspthf Fwpg;gplTk;.

 (a) gpd;tUk; Ntiy cUg;gbfSf;F SLS 573-19999 ,d;gb TDS jhspidj; jahupf;Ff.

  (i) mj;jpthu mfo;T Ntiy. (Nkw;gil kz; mfo;T Njitapy;iy)

  (ii) <uk;Gfhtup (D.P.C) kl;lk; tiu fz;lfy; Ntiy.

  (iii)225 mm jbg;gpyhd Mq;fpyf;fl;by; mike;j nrq;fw;Rtu;.

20mm 
jbg;Gs;s 
<uk;Gfhtup

fz;l 
fy;fl;L 
Ntiy
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08. xU fl;llj;jpd; xUjsf; fpilg;glk; fPNoAs;s cUtpy; fhzg;gLfpd;wJ. vy;yh mstPLfSk; 
kpy;ypkPw;wupy; jug;gl;Ls;sd. (cUf;fs; mstpilf;F tiuag;gl;bUf;ftpy;iy). Rtu;fspd; 

 jbg;G 225 kpy;ypkPw;wUk;  Rtu;fspd; cauk; 3000 kpy;yp kPw;wUk; MFk;.

 a) Rtu;fspd; ikaf; Nfhl;Lr; Rw;iwf; fzpf;f.

 b) jug;gl;Ls;s (TDS) jhisg; gad;gLj;jp SLS 573;1999 ,jw;Nfw;gg; gpd;tUk; Ntiy
  cUg;gbfSf;Ff; fzpaq;fis vLf;f. mstPl;Lj; jhs;fspy; fzpaq;fisr; rJupf;f

  (Squaring) Ntz;bajpy;iy.

  i. rJu kPw;wupy; nrq;fw;fSf;Ff; fzpaq;fis vLf;f.

  ii. rJu kPw;wupy; nrq;fw; Rtu;fSf;Ff; fopf;fg;gl Ntz;ba D,W Mfpa ntWikfSf;F

   (VOIDS) fzpaq;fis vLf;f.

  iii. rJu kPw;wupy; cl;rhe;jpw;F fzpaq;fis vLf;f.

  iv. rJu kPw;wupy; D,W Mfpatw;wpw;F cl;rhe;jpd; fopj;jYf;Ff; fzpaq;fis vLf;f 
   ntspfSf;F $l;ly;fs; Njitapy;iy.

  

  

  

  

4000
225225 A 225

ntl;L A-A
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09 - ePu; tbfhy;

01. gy;NtW khRfspdhy; ePu; khRgLj;jg;gLk;NghJ me;ePu; Efu;r;rpf;F cfe;jjw;wjhfpd;wJ.
 ePupypUe;J mj;jifa jPq;F gaf;Fk; ,urhadg; nghUs;fisAk; Vida gjhu;j;jq;fisAk;
 mfw;Wk; nrad;Kiw Kf;fpakhdJ. ,J ePupd; J}a;jhf;fy; vdg;gLk;. ,r;nrad;Kiwapd; gpd;du;
 ePu; Njf;fj; njhl;bfSf;F mDg;gg;gl;L> gq;fPl;Lf; Foha;j; njhFjpfspD}lhf Efu;NthUf;F
 tpepNahfpf;fg;gLfpd;wJ.

 a) ePu;j; J}a;jhf;fypd; gpujhd gbKiwfis tpgupf;f.

 b) ePu; toq;fy; njhFjpfspdJk; fopnghUs; mfw;wy; njhFjpfspdJk; gpd;tUk; $Wfspdhy;
  nra;ag;gLk; mbg;gilj; njhopy;fisf; Fwpg;gpLf.

  i. jpUFgpbfs;

  ii. thy;Tfs;

  iii. ePu;g; nghwp

  iv. mOf;Fj; njhl;b

  v. Ml;gpyk;

 c) ePuijg;G (water hammer) cUthFk; tpjj;ij tptupf;f.

02. a. mz;ikf;fhyq;fspy; rpwpa msT kiof;F $l efu;g;Gwq;fs; ngU nts;s ePupdhy;
  epuk;Gfpd;wd. FbkidfSf;Fs; ePu; GFjy;> fopTePu; fhy;tha;fs; milj;jy; kw;Wk; thfd
  neupry; Nghd;w gpur;rpidfSf;Fk; ,J fhuzkhfpwJ.

 i. efu;g;Gwq;fspy; ,t;thW nts;sk; Vw;gLtjw;fhd fhuzq;fisr; RUf;fkhf
  tpsf;Ff.

  ii. ngU nts;sj;jpdj; jtpu;g;gjw;F ePu; Kd;nkhopAk; xU jPu;tpid RUf;fkhf tpsf;Ff.

  

  

18 nghwpapay;khfhzf; fy;tpj; jpizf;fsk;



01 - nrq;fy; - tpil
01. a) (i) Ez;zpa jd;ik - 0.075 mm ,w;F Fiwthd fsp%yf;$Wfs;

  (ii) fspkz;zpy; ,Uf;f Ntz;ba kzypd; Nru;it msT 20% - 30 % fhzg;gly;.

  (iii) fopTg;nghUl;fs; mw;wjhf ,Uj;jy;.

  (iv) fy;> rpWJfs;fs; mw;wjhf ,Uj;jy;.

 b) (i) Nkw;gug;Gfs; rkjskhf ,Uj;jy;.

  (ii) cupa ePs> mfy> cau msTfisf; nfhz;bUj;jy;.

  (iii) nrq;fw;fs; xd;Wld; xd;W NkhJk; NghJ cNyhf xyp Vw;gly;

  (iv) cau; neUf;fy; rf;jp fhzg;gly;.

  (v) 24 kzpNeuk; ePupy; mkpo;j;Jk; NghJ mjdhy; cwpQ;rg;gLk; ePupd; epiw nrq;fl;bapd;

   epiwapYk; 20% Nkw;glhJ ,Uj;jy;. 

  (vi) Neuhd tpspk;Gfisf; nfhz;ljhf jahupf;fg;gl;bUj;jy;.   (10 Gs;spfs;)

2
 c. (i) neUf;fYf;F cl;gLj;Jk; NghJ mJ jhq;fj;jf;f Rik mjd; eRf;fy; typik 100kg/cm  

,Yk; Fiwthf ,Uj;jy; MdJ.

  (ii) fl;llq;fis mikg;gjw;F vLf;Fk; fUq;fw;fspd; jd;dPu;g;G 2.7 ,w;F Nkw;gLjy; 
Ntz;Lk;.

  (iii) fl;Lf;F gad;gLk; fUq;fy;iy 24 kzpj;jpahyj;jpw;F ePupy; mkpo;j;jp itf;fg;gLk; NghJ 

cwpQ;r Ntz;ba ePupd; msT mjd; epiwapd; 5% ,w;F Nkw;glyhfhJ.     (10 Gs;spfs;)

(02) a) (i) Neu; tpspk;GfSld; Kbj;jy; Ntz;Lk;.

  (ii) Kfq;fs; rkjskhf ,Uj;jy; Ntz;Lk;.

  (iii) jOk;GfSk;> ntbg;GfSk; ,y;yhJ ,Uj;jy; Ntz;Lk;.

  (iv) nrq;fw;fis xd;NwhL xd;W NkhJk; NghJ cNyhf xyp ntsptUjy; Ntz;Lk;.

  (v) nrq;fw;fis jiyg;gf;fk; epyj;jpw; gLkhW Vwj;jho 1.2m cauj;jpy; ,Ue;J
   tpLtpf;Fk; NghJ mit cilahky; ,Uj;jy; Ntz;Lk;.

  (vi)xU nrq;fy;ypd; ruhrup epiw Vwj;jho 1kg Mf ,Uj;jy; Ntz;Lk;.

  (vii)xU nrq;fy;iy 24 kzpj;jpahyj;jpw;F mkpo;j;jp itf;Fk; NghJ mJ ePiu

   cwpQ;Rk; rjtPj nrq;fy;ypd; epiwapd; 20%tpl $lyhfhJ.  (4 Gs;spfs;)

 b) (i) fspkz; Jzpf;iffs; 0.075mm ,Yk; ghu;f;f rpwpjhf ,Uj;jy; Ntz;Lk;.

  (ii) fspkz;Zld; 20% ,w;Fk; 30% ,w;Fk; ,ilg;gl;l msT kzy; fye;jpUj;jy; Ntz;Lk;.

  (iii) fspkz;Zld; fopTg; nghUl;fs;> jhtuf; fopTg;nghUl;fs; mw;wjhf ,Uj;jy; Ntz;Lk;.

  (iv) fspkz;zpy; guy;fs; mw;wjhf ,Uj;jy; Ntz;Lk;.    (6 Gs;spfs;)

(03) a) (i) SLS - 39

  (ii) tbtk;

   Kftpspk;G $uhf> Neuhf ,Uj;jy; Nghd;w ,ay;Gfs; ,Uj;jy; tbtopahYk; ,Uj;jy;
   Nghd;w ,ay;Gfs; ,Uj;jy; Ntz;Lk;.

   ePu; cwpQ;ry;

   nrq;fy; 24 kzpj;jpahyj;jpw;F G+uhfTk; Kw;whfTk; mkpo;j;jp itf;fg;gLk; NghJ ePu;

   cwpQ;ry; nrq;fypd; cyu; epiwapy; 18% - 20% Nkw;gl ,Uf;ff;$lhJ.

   Gwg;gug;gpd; epwk;

   nrq;fy; gug;G vy;yh ,lq;fspYk; rptg;G rhu;e;j fgpyepwk; rPuhf ,Uj;jy; Ntz;Lk;.

   xyp

   nrq;fy;iy xd;NwhL xd;W Nkhjr; nra;Ak; NghJ cNyhfq;fs; NkhJk; NghJ
   cz;lhFk; xypia xj;j xyp ntsptu Ntz;Lk;.

   RLjy;

   vOkhwhf njupT nra;ag;gl;l nrq;fy;iy vOkhwhf cilj;Jg; ghu;f;Fk; NghJ mjd;
   eLtpy; cs;s epwKk; rPuhd epwk; Nghy; Njhd;w Ntz;Lk;. mt;thW Njhd;wpy; rPuhf
   Rlg;gl;Ls;sik cWjpg;gLj;jg;gLk;.                                                                                                           
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 02 - fl;Lkhdk; - tpil

        

  

            

             

1k; tup
2k; tup

04. xU fl;by; mLf;fg;gLk; ,U mLj;Js;s tupfspy; ,U epiyf;Fj;J %l;Lf;fSf;fpilNa
 cs;s kpff; FWfpa J}ukhFk;.       

05. nrq;fy; epsj;jpy; 3 gq;F.        

 
06. 1. N fpilf;ff; $bajhf ,Uj;jy;

N jukhdjhf ,Uj;jy;
 N kypthdjhf ,Uj;jy;
 N ePbj;Jiof;ff; $bajhf ,Uj;jy;
 N vy;NyhuhYk; Vw;ff; $bajhf  ,Uj;jy;
 N fhyepiy khw;wj;jpw;F <LnfhLf;ff; $bajhf ,Uj;jy;
 N jPf;fhg;G cilajhf ,Uj;jy; 

  

frpT

epiyf;Fj;J

gw;ghr;ry;

jiyf;fy;

Rtu;%iy

,uhzp KbT

ePbirf;fy;

Kjy; tup ,uz;lhk; tup

01.

02.

03.

03.

20 nghwpapay;

t ,Uk;Gg; nghUl;fs;

 t fy;tidRg; nghUl;fs;

 t mYkpdpak;;

 t nfhq;fpwPl; nghUl;fs;

 t gpshj;jpf;F nghUl;fs;

 t tYNtw;wpa fz;zhbfs;

2.
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Vertical Joint / epiyf;Fj;J %l;L ,ilntsp

 Bed / fpil %l;L 

 lap / ftpT  Queen closer / ,uhzp Kbg;G

07. cupathW tiuag;gly;.
 Fwpg;G: ,q;F Kjy; tupir ePbirf; fy;yhfTk;> ,uz;lhk; tupir jiyf;fy;yhfTk;

   gad;gLj;jyhk;.  
   (,uhzp Kbg;ig cupa ,lj;jpy; tiue;jpUg;gpd; 6 Gs;spfs; tPjk; 12 Gs;spfs;.
   ,uhzp Kbg;G cupa ,lj;jpy; ,y;yhtpbd; 4 Gs;spfs; tPjk; 8 Gs;spfs;
   toq;fTk;)          

08.

 (fl;il tiujy; 3 Gs;spfs;)
 (,uhzp Kbg;G cupa ,lj;jpy; tiue;jpUg;gpd; 3 Gs;spfs;)
 (,uhzp Kbg;G cupa ,lj;jpy; ,y;yhtpbd; 2 Gs;spfs;)
 (tupg;glj;jpy; %d;W fhuzpfSf;F ngauply; 3 Gs;spfs; tPjk; 9 Gs;spfs;)
;

09.  t %yk; (Base) 

  ¥ Nja;Tf;Fj; jhf;Fg; gpbj;jy;.    ‚

¥ RUf;fk; jtpu;j;jy;     ‚

¥ xspGfhtplhg; glyj;ij cUthf;fy;   ‚ 

t fhtp (Carrier) 

  ¥ G+r;R gutyilaj; Jiz GupAk;.   ‚

 ¥ RtUld; gpizg;ig Vw;gLj;Jk;   ‚

10. 1. a) tPjpf;NfhL> xspf;Nfhzk;>fhw;Nwhl;lKk; ntspr;rKk; miwfspd; msT> ePu; toq;fYk; 
tbfhyikg;Gj; njhFjpAk;.

  b) i. fl;llj;jpd; cWjpg;ghl;il ghJfhj;jy;.

   ii. thdpiyapypUe;jhd ghJfhg;G

   iii. Rfhjhug; ghJfhg;G

   iv. fl;llj;jpy; ,Ug;gtu;fs; mjid gad;gLj;Jgtu; MfpNahupd; ghJfhg;G.

  c) xU Fwpj;j fl;llj;jpd; gpw;gf;fk; 6m ,w;F Nkw;glhj mfyKs;s xU tPjpia mLj;J

   ,uhjNghJ xt;nthU fl;llj;jpdJk; gpw;gf;fj;jpy; mjw;Fupa 3m ,w;F Fiwahj jpwe;j
   ,lk; ,Uj;jy; Ntz;Lk;. vdpDk; mf;fl;llk; jiuj; jsj;ijAk; Nky; khbiaAk;

   mikg;gjw;F cj;Njrpf;fhj ,lj;jpd; mstpd; mfyj;ij 2.25m tiuf;Fk; Fiwf;fyhk;.

 ;
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03 - nfhq;fpwPw; - tpil
01. i. ePsk; - 400mm mfyk; - 350mm  Mok; - 250mm

 ii. 1. ngau; khj;jpiuapyhd fyitfs;.
   ,j;jifa fyitfspy; fytitapd; $Wfspd; msTfs; vspa tpfpjq;fspy; vLj;J
   ciuf;fg;gLfpd;wik.

  2. epagf; fyitfs; - ,k;Kiwapy; epiwf;Nfw;g epakf; fyitfs; fyf;fg;gLfpd;wd

 3. ngau; khj;jpiuahd tbtikj;j fyitfs; - ,k;Kiwapy; mikg;gpy; ,lk; ngWk;
 nfhq;fpwPw;wpd; juk; Kjypy; vLj;Jiuf;fg;gLk;. nfhq;fpwPw;wpd; juj;jpd; %yk; 28 ehl;fspy;     

nfhq;fpwPw;wpy; cs;s neUfy; jifg;G vLj;Jiuf;fg;gLk;.Vw;gf; yf;f Ntz;ba   f
$Wfspd; tpfpjq;fisr; Nrhjpg;gjd; %yk; cupa jifg;G ngwg;gLk;.

02. 1. khw;ngl;bapy; nfhq;fpwPw;iw ,Lk; NghJ mjpy; tspg;gfTfs; cz;lhfyhk;.
  tspg;gfTfs; cz;lhFk; NghJ nfhq;fpwPw;wpd; mlu;j;jp Fiwfpd;wikahy; typik
  FiwAk;. MfNt nfhq;fpwPw;iw ,Lk; NghJ mjpy; ,Uf;Fk; tspg;gfTfis
  ePf;Ftjw;fhd nrad;Kiw ,Yf;Fjy; vdg;gLk;.  
                                                        

 2. (i) tspf;Fkpopfs; mfw;wg;gLfpd;wd.

  (ii) nfhq;fpwPw;W gyk; milfpd;wJ.

03. 1. nfhq;fpwPw;wpd; ,Oitj;jifg;G Fiwthff; fhzg;gLfpd;wJ. ,U Mjhuq;fspd; kPJ
  itf;fg;gLk; nfhq;fpwPw;W tisapy; Rik Vw;Wk; NghJ ,Oitia jhf;Fg;

  gpbg;gjw;fhd Mw;wiy Vw;gLj;Jtjw;fhf lintel ,lg;gLfpd;wJ.   (10 Gs;spfs;)

 2. (i) fhiuapl;L rhe;jply;

  (ii) jsg;gjpfy; gjpj;jy; (Floor tiles)

  (iii) jiug;ghtply; (Terrazzo)

  (iv) kpDf;fg;gl;l mupkug; gyifaply;

  (v) PVC gjpfy; xl;Ljy;.      (2 ´ 5 = 10 Gs;spfs;)

04.a. 1. nghJthf nfhq;fpwPw;W mKf;f gyj;ij jhq;Fk;. Mdhy; ,Oit typikapid
  jhq;f khl ;lhJ. vdNt nfhq;f pw Pw ;W ,Oit typik jhq;ff ; $bajhf
  khw;Wtjw;Nf tYT+l;lg;gLfpd;wJ.         (10 Gs;spfs;)

 2. (i) nghJthd tYT+l;ly;

  (ii) Kd; jifg;G tYT+l;ly;

  (iii) gpd; jifg;G tYT+l;ly;

2
 3. (i) euk;G cUf;F fk;gp  - 425 N/mm

2
  (ii) cUis tbtf; fk;gp (nkd; ,Uk;G) - 240 N/mm

2
  (iii)KWf;F fk;gp (KWf;F cUf;F) - 425 N/mm

    b. 1. Fwpg;gpl;l Njitf;fhd NtW ,lj;jpy; tbtikf;fg;gl;l fk;gpfs; ,lg;gl;L jahupf;fg;
  gl;L vLj;J tug;gl;L nghUj;jg;gLk;. nfhq;fpwPw;Wfs; Kd;thu;g;G nra;ag;gl;l nfhq;fp
  wPw;W vdg;gLk;.

 2. nfhq;fpwPw;iw tYT+l;Ltjw;nfd gad;gLj;jg;gLk; cUf;Ff;Nfhy;fs; tpNrl
  cgfuzq;fs; %yk; cr;r ,Otpirf;F cl;gLj;jg;gl;L jifg;Gf;F cs;shf;fp gpd;du; 
  Vida gjhu;j;jq;fs; ,l;l gpd;G jifg;ig tpLtpj;J cWjpia mjpfupj;J
  Nkw;nfhs;sg;gLtJ Kd;jifj;j nfhq;fpwPw;W vdg;gLk;.

  c. (i) cWjp $baJ

 (ii) Fiwe;j msT %yg;nghUl;fis gad;gLj;Jjy;

 (iii) $ba mfy;Tfis epu;khzpf;fyhk;

 (iv)jPg;gpbg;gjhy; Vw;gLk; Nrjk; FiwT

 (v) ntbg;Gfs; Vw;gLtJ FiwT

 (vi) kha;Rik (dead Load) FiwT       (5 ´ 2 = 10 Gs;spfs;)                                                                                
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05.a)i)

v khw;ngl;bapd; JisapD}lhf milaYld; $ba gFjpfis ePf;fy;.

v me;j ,lq;fs; rupahf ,Wf;fg;glhik

v fyitapy; ropjy; (slump) Nghjpa mstpw;F ,uhikahy; vy;yh ,lq;fSf;Fk;  fyit 
nry;yhik.

v fk;gp mjpfk; Mifahy; ,Wf;Fk; cgfuzk; vy;yh ,lq;fisAk; milahik.
      (xU tplaj;jpw;F 03 Gs;spfs; tPjk; 09 Gs;spfs;)  

 ii)

v kPstYT+l;bfSf;F ,Uf;f Ntz;ba %Lif (cover) Nghjhky; ,Uj;jy;.

v Nkw;gug;G ntbg;GfspD}lhf ePu; frpjy;

v Nkw;gug;Gg; gOJfspD}lhf kPstYT+l;Lk; fk;gpfs; #oypw;Fj; jpwe;jpUj;jy;.   

v gad;gLj;jpa fk;gpfspy; JUg;gpbj;jpUj;jy;.

v gad;gLj;jpa nfhq;fpwPw;Wf; fyit Nghjpa juj;jpy; ,uhikahy; mjD}lhf cs;Ns ePu; 
frpjy;.

        (xU tplaj;jpw;F 03 Gs;spfs; tPjk; 09 Gs;spfs;)           

iii) nfhq;fpwPw;Wf; fyit

v Fwpj;j juj;jpy; cs;s %yg; nghUs;fisg; gad;gLj;jy;.

v mtw;iwf; Fwpj;j tpfpjj;jpw;F> Njitahd mstpw;F> Njitahd juj;jpw;Ff; (fyit 
epiyik) fyj;jy;.

  Njf;fp itj;jy;

v khw;ngl;bapy; Jis ,y;yhikAk; Njitahd rf;jp ,Uj;jYk;

v fk;gpfSf;F cs;s %Liff; fw;fisf; (cover blocks) Fwpj;j mstpw;Fk; cfe;j 
,ilntspapYk; itj;jy;.

v fk;gpfis xd;Nwhnlhd;W NruhjthW ed;whf Kbr;rpLjy;.

v gad;gLj;jg;gLk; fk;gpfs; JUg;gpbahky; ,Uj;jy;.

v fyitapd; ful;Lj; jpus;fs; gpupahky; ,Uf;FkhW itf;fg;gLjy;. (NkNyapUe;J if 
tplhik)

  ,Wf;Fjy;

v xt;Nthu; ,lj;jpYk; rPuhf ,Wf;Fjy; (gug;gsT / Mok;) 

v Fwpj;j fhyj;jpw;F ,Wf;Fjy;.

v Kd; nfhq;fpwPw;W ,l;l ,lq;fspy; fk;gpfspy; glhjthW ,Wf;Fjy;

  gjg;gLj;jy;

v cyhtj;jf;f re;ju;g;gq;fspy; ePupdhy; eidf;fj; njhlq;Fjy;.

v tuk;igf; fl;b ePiu epug;gp VO ehl;fSf;F itj;jy; (epyj;jpy; khw;ngl;bg; gf;fj;ijf; 
fow;wp)

v ePu; fl;lg;glhj ,lq;fspy; <ur; rhf;ifr; Rw;wp epjKk; eidj;jy;.
   (<uypg;ig 07 ehl;fSf;Fg; Ngzy;)   

        (xU gFjpf;F 06 Gs;spfs; tPjk; 24 Gs;spfs;) 
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06.  a) i)

  ii)

 b. 1. <ur;rhf;fpid gad;gLj;jy; / %Ljy;
  2. nghypj;jPdhy; %Ljy;.

  3. njhlu;e;J ePu; J}Tjy; / ePupy; mkpo;j;Jjy;.
  4. kzy; ,l;L ePu; Cw;Wjy;.
  5. Xiyfshy; %Ljy;       

07. i. rPnke;J - gpizg;ghd;

  Ez;jpus; / Mw;Wkz; - ,ilepug;gp
  ful;Lj;jpus; - epug;gp
  J}a ePu; - ePNuw;wp
  NtW Nru;itfs; - epw%l;bfs;> mikT fhyj;ij kw;Wk; ,urhadg; nghUs;fs;         

 ii. a. Muk;g mikTfhyk;>  ,Wjp mikTfhyk;

  b.

v rpwpa> eLj;ju> ngupa Jzpf;iffisf; nfhz;lJ

v Rj;jkhdJ

v Nfhz my;yJ $upa tpspk;Gfis cilaJ.

v rpwpa mstpyhd fw;fisf; nfhz;lJ. ,jd; fhuzkhf ,ilntspfs; epug;gg;gl;L 
gyj;ijf; nfhLf;fpwJ.       (15 Gs;spfs;)

 iii. 

v %yg;nghUl;fspd; juKk; J}a;ikj;jd;ikAk;.

v xd;W Nru;f;Fk; msTk;> KiwAk;

v nfhz;L nry;YKiw> gad;gLj;Jk; Kiw

v Kjpu;tpj;jy;;        (30 Gs;spfs;)

 iv.

v Nrhu;T ,wf;fr; Nrhjidf;fhf / $k;Gr; Nrhjidf;fhf

v fdf;Fw;wpr; Nrhjidf;fhf / mKf;f tYr; Nrhjidf;fhf  (20 Gs;spfs;)

         

typAWj;jp

Ve;jpfs;

typAWj;jp

1:2:4 (20mm) typAWj;jy;
nfhq;fpwPl;

1:3:6 (25mm) jpz;k /
jfl;L (Lean) nfhq;fpwPl;

225mm

75mm

Ve;jpfs;

a

a
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(08) i) typAWj;jpfSf;Fk; khy;Ntiyg; gyiffspw;Fk; ,ilNaahd fhg;G ,ilntsp cupa

  Kiwapy; Ngzg;gltpy;iy / fhg;Gf; fl;ilfs; itf;fg;gltpy;iy / fhg;G ,ilntsp
  ,y;iy.         (05 Gs;spfs;)

 ii)

v cupa Kiwapy; mjpu;T+l;lg;glhik.

v khy; Ntiyfspy; fhzg;gLk; ,ilntspfspD}lhf rPnke;Jk; ePUk; ntspNaWtJ.

v gad;gLj;jg;gLk; ful;Lj; jpus;fs; mstpy; ngupjhf ,Uj;jy;.

v tYT+l;bfspw;fpilNaahd fhg;gpil Fiwthf ,Uj;jy;.  (12 Gs;spfs;)               

iii) 

v cupa mstpy; nfhq;fpwPl; mikg;gpid ngw;Wf; nfhs;s Kbahik.

v mjpu;T+l;lypy; ,lu;ghLfs;.

v nfhq;fpwPl; ntspNa rpe;Jjy; / ePupopT

v xg;gkw;w Njhw;wq;fis Vw;gLj;jy;.

v Ntiy Nkw;nfhs;tjpy; fbdk; Vw;gly;     (12 Gs;spfs;)

 iv)

v Nghjpa fhg;gpilntsp ,d;ikahy; tYT+l;bfs; tpiutpy; JUg;gpbj;jypw;F  cl;gly;.

v ,jdhy; gyk; ,of;fg;gly;

v Njd;$l;L ,ilntspfspD}L tsp cl;nry;tjhy; tYT+l;bfs; ghjpg;giljy;.

v mikg;Gf;fspy; rpWntbg;Gfs; Vw;gLjy;.

v nfhq;fpwPl;bw;fhd mKf;fg;gyk; ,of;fg;gly;.

v nfhq;fpwPl; mikg;gpd; ghtidf;fhyk; Fiwtiljy;.   (15 Gs;spfs;)

(09) i) td;ik> Wz;Lisikaw;wJ
  typik> jPf;Fjhf;Fgpbj;jy;
  ePbj;Jepw;wy; rpf;fdkhdJ 
  mlu;j;jp ePUwf;fk;       (10 Gs;spfs;)

 ii) %yg;nghUl;fspd; gz;G
  jpud;fspd; jug;gLj;jy;
  fyitapd; tpfpjk;
  Nru;f;fg;gLk; ePupd; msT
  Ntiynraw;gLjfT        (10 Gs;spfs;)

10) v epak msT ePupYk; ghu;f;ff; Fiwe;j msT ePiugpuNahfpf;Fk; NghJ rPnke;J Jzpf;iffs; 
Kw;whf n[y;ypahf khwhjpUj;jy;.

 v epak msT ePupYk; ghu;f;ff; $ba msT ePiu gpuNahfpf;Fk; NghJ rPnke;J 
Mtpahfpd;wikahy; kapu;j;Jisj; Jthuq;fs; cz;lhf;fy;.   (10 Gs;spfs;)

11) a) 1. 2Y 12

   2 - fk;gpfspd; vz;zpf;if (Number of bars)

   Y - KWf;F cUf;F fk;gp (Tor steel)

   12 - fk;gpapd; tpl;lk; (diameter of bar)

  2.
  3.

  4. ,Uk;G JUg;gpbf;fhJ.
   ntg;gj;jhy; ghjpg;gilahJ
   tYT+l;bfis xOq;fhf Ngzy;   

gf;f%Lif
mb%Lif gf;f%Lif / me;j%Lif

End cover
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b) 1. i. nfhq;fpwPl;bdhy; Njitahd  tbtq;fspy; mikg;Gf;fis thu;f;f KbAk;.

  ii. XusT mjpu;Tfis jhq;f $baJ.

  iii. ePz;l fhy gad;ghL> mKf;fgyk; cz;L. 

  iv. vspjpy; jPg;gw;whJ> ePiu flj;jkhl;lhJ.

  v. cldbahf thu;ff;$baJ. 

 2. i. 1 : 3 : 6 jpzpT nfhq;fpwPl; mj;jpthu nfhq;fpwPl;> nfhq;fpwPl; fl;bfs;

  ii. 1 : 2: 4 tYT+l;ba nfhq;fpwPl; J}z;fs;> ypd;ly;fs;> jsq;fs;

  iii. 1: 11 : 3 ePu;j;jilf; nfhq;fpwPl; ePu;Nrkpg;G ,lq;fs; 

  iv. 1 : 1 : 2 Kisf;Fw;wpfs; ghyq;fs;          (10 Gs;spfs;)

 3. cld;fye;j nfhq;fpwPl;by;        

  i. ,jpy; gpupifAwy; ,Uj;jy; MfhJ.

  ii. nraw;gLjfT ,Uj;jy; Ntz;Lk;.

  iii. milAk; Neuk; ,Uj;jy; Ntz;Lk;. 

  iv. thu;f;fg;gLk; ,lq;fspy; cUtkhw;wk; ,Uj;jy; $lhJ.  

 4. nfhq;fpwPw;wpy; cs;s tspia ntspNaw;wp nfhq;fpwPw;wpy; Njd;$l;L ntspfs; ,y;yhky;
  ,Uj;jy; rupahd tbtj;ij thu;j;jy;.

 5. ePupy; #o itj;jy;> kzyhy; ghj;jpfl;b ePiu ntspNawhJ ghJfhj;jy;> ePiuj; J}Tjy;

  (Spray)> epiyf;Fj;J cWg;Gf;fis rhf;fpdhy; fl;b ePiu njspj;jy;.

(12) a. i. nfhq;fpwPw;wpd; typik mjpfupf;Fk;

  ii. CLGftpLk; jpwd; FiwtilAk;.

  iii. fhyepiy khw;wj;Jf;F vjpuhd jd;ik mjpfupj;jy;.

  iv. nfhq;fpwPw;W fyit kw;Wk; typAWj;jpfSf;fpilapy; cWjpahd gpizg;G Ngzg;gLk;.

  v. cyu;tilAk;NghJ fdtsT kh;w;wk; Vw;gLk; jd;ik FiwT 

 b. nfhq;fpwPw;W ,Uf;Fk; NghJ Nkw;nfhs;sNtz;ba eltbf;iffs;

  nfhq;fpwPw;W ,ly; (placing)
¤ fyit nra;J 30 epkplj;jpw;Fs; nfhq;fpwPw;W ,l;L G+uzg;gLj;jy;.
¤ kpf cauj;jpypUe;J nfhq;fpwPw;iw ,lf;$lhJ.
¤ nfhq;fpwPw;W epiyg;gLj;j Muk;gpf;f Kd;du; milg;Gg; ngl;bfs; rupahdjhfTk;> 

J}a;ikahdjhfTk;> frpTj;jd;ikaw;wjhfTk; cWjpj;jd;ikiaAk; guPl;rpf;f Ntz;Lk;.
¤ nfhq;fpwPw;iw epiyg;gLj;Jk; NghJ $ba J}uk; gue;J nry;tijj; jtpu;j;jy;.
¤ xNu jbg;Gf;F nfhq;fpwPw;W ,ly;.

  mjpu;T+l;ly; (compaction)
¤ nfhq;fpwPw;wpDs; thAf; Fkpo;fs; ntspNaWk; tiu mjpu;T+l;ly;.
¤ $ba mjpu;T> Fiwthd mjpu;T mw;w Kiwapy; nraw;gLj;jy;.
¤ tYT+l;ly; fk;gpfSf;F mz;ikapy; mjpu;T+l;ly; ,Uj;jy;.

       (rupahd xU fhuzpf;F 3 Gs;spfs; tPjk; 6 Gs;spfs;)
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13) i. jsj;ij epug;Gk; nrad;Kiw

v Rj;jkhd epug;Gg; nghUis njupT nra;f (gravel soil)
v jl;Lj;jl;lhf epug;Gjy; (6 mq;Fyk;)
v xt;nthU kz;giliaAk; jl;b ,Wf;fkhf;fy;

v ,ae;jpuk; my;yJ nkhq;fhd; (Pomniel) nfhz;L jl;Ljy;.

v xt;nthU gilf;Fk; (150mm) nkhq;fhdhy; ePupl;L jl;Ljy;.
       (xU fhuzpf;F 12 Gs;spfs; tPjk; ,uz;bw;Fk; 24 Gs;spfs;)

 ii. jsj;ij Kbg;Gr; nra;Ak; Kiwfs;

v rPNke;jpdhy; Neu;j;jpahf;fy; / nk];bf; v];Nghy;l; / fpuNdhypjpf;

v js XLfis guj;Jjy; (floor tiles) (khgy;> n]ukpf; / PVC, nkhirf;)

v nluhNrhtpdhy; Neu;j;jpahf;fy; (terrazzo)

v kug;gyif/gyif/kug;gl;il/ku rPl; nghUj;Jjy;
       xU fhuzpf;F 3 Gs;spfs; tPjk; 9 Gs;spfs;)

14. a. i.

  ii.

  iii.

 b. 1. ¨ Rikapdhy; Vw;gLfpd;w jifg;ig xU tYT+l;lypy; ,Ue;J kw;iwaitf;F cupa  
Kiwapy; CLfLj;Jtjw;fhf cupa ePsk; NjitahFk;.

¨ gad;gLj;jg;gLfpd;w tYT+l;ly; fk;gp tiffSf;F Vw;g 

¨ gad;gLj;jg;gLfpd;w  tYT+l;ly; fk;gpfspd; tpl;lj;jpw;F Vw;g

2. ¨ Kd;jifj;j nfhq;fpwPw;W rhjhuz nfhq;fpwPw;iw tpl cWjp $bajdhy; rpwpa FWf;F 
ntl;L rJu msT gad;gLj;Jtjhy; %yg;nghUl;fis kPjg;gLj;j KbAk; 
(Fiwf;fyhk;)

   ¨ Kd; jifg;G nfhq;fpwPw;fspy; kha;Rik(dead load) Fiwtjhy; fPNo cs;s $WfSf;F 

/ fl;likg;GfSf;F nrytpLk; nghUl;fspd; msit fl;Lg;gLj;jpf;nfhs;s KbAk;.

   ¨ epu;khzpg;gpd; NghJ mikg;Gf;fSf;fhd nryT FiwAk;.

   ¨ ntbg;Gfs; Vw;gLtJ FiwAk;.
      cjhuzk;: ghyk;> Gifapuj jz;lthsf; fl;il> nfhq;fpwPw;Wf; fjT> [d;dy; rl;lq;f

 c. 1. ¨ nfhq;fpwPw;Wf;fspd; ,Otpir (Tentopn) gytPdkhfhky; (nehUq;Fk; rf;jp MFk;)  
tYT+l;ly; %yk; cWjpailr; nra;ayhk;.

¨ tYT+l;ly; %yk; Fiwe;j nryTld; rpwpa nfhq;fpwPw;W gFjpia epu;khzpf;f KbAk;.

¨ nfha;Tj;jifg;gpw;F <LnfhLg;gJ tYT+l;ly; %yk; nraw;gLtjdhy; jifg;gpw;F 
ciltij jtpu;j;Jf;nfhs;syhk;.

     (,U fhuzpfSf;F 4 Gs;spfs; tPjk; 8 Gs;spfs;)
  

‚ ‚

nehJky;
eLepiy
tyak;

(nehJky; eLepiy tyak; fpilahf rupahf eLtpy; Fwpf;fg;gl;bUe;jhy; KOg;Gs;sp toq;fTk;)
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‚

‚

‚

‚

nehUq;Fk;
tyak;

,Oit
tyak;

,Oit
tyak;

nehUq;Fk;
tyak;

(nehJky; eLepiy tyak; fpilahf kj;jpapy; Fwpf;fg;gl;bUe;jhy; KOg;Gs;sp toq;fTk;)

.
.

.
.

.
.

kPstYT+l;ly;
,lk;
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04 - mj;jpthuk; - tpil
01. a) (i) fl;blq;fspd; mj;jpthuk;

  (ii) mizr;Rtu;fs;

  (iii) kz;zupg;Gj; jLg;Gr; Rtu;fs;

  (iv) kjpy; / ghJfhg;G Ntyp

02.  (i) fl;blk; ghuk; fhuzkhf epyj;jpy; Gijtij jtpu;j;jy;.

  (ii) fl;blj;jpd; Rikia rPuhd tifapy; epyj;jpy; guk;gr; nra;jy;

  (iii) Rtiu rPuhd Kiwapy; mikg;gjw;F Njitahd jsj;ij toq;Fjy;.
  

03.  (i) Excavators  -  Njhz;b

   Clamshell   -  kl;bNahl;Lf; fy;tp

   Trencher   -  mfop Njhz;b

   Loader  -  RikNaw;wp

04.  (i) kha; Rikfs;

  (ii) capu;g;Gr; Rikfs;

  (iii) Rw;whly; RikfSk; NtW RikfSk;         (10 Gs;spfs;)

05.  (i) xt;nthU ,lj;jpYk; ikar;Rik Vw;gLtij jtpu;g;gjw;F Rik gfpu;e;jspf;fg;gLfpd;wJ.

  (ii) fl;blj;jpd; Nky;  mikg;gjw;Fg; nghUj;jkhd kl;l Nkw;gug;ig ngWjy;.

  (iii) fPo; kz;gil kPJ jhq;Ffpd;w Rik kz;zpw;F jhf;Fg; gpbf;FkhW gfpu;e;jspj;jy;

  (iv)fl;blk; rha;tjw;F / GuOtjw;F jLj;jy;

  (v) jhq;Fk; jd;ik mjpfupj;jy;          

06. a. (i) kha; Rikfs;

  (ii) capu;g;Gr; Rikfs;

  (iii) Rw;whly; Rikfs; 

  (iv) NtW jfik          (10 Gs;spfs;)

  i. kha; epiw

   vg;NghJk; ,Uf;Fk; RikahFk;. mj;jpthur; Rtu;> J}z;> tis> $iur; rl;lk;
   Mfpatw;Wf;F Nkyjpfkhfg; Gwr; RikfisAk; jhq;Fk; gFjpfspd; Rik fl;llj;jpd;
   kha; epiw vdg;gLk;.

  ii. capu;g;G epiw

   xU fl;llj;jpy; ,Uf;Fk; jw;fhypfr; RikahFk;. tjpgtu;fs;> jsghlk;> rPypq;F> fhiu>
   fjT> ad;dy; Mfpa mg;gFjpapd; epiwia khj;jpuk; jhq;Fk; fl;llj;jpd; gFjpfspd; Rik 
   ,t;tupirapy; mikAk;.

  iii. Rw;whlw; Rikfs;

   fhw;W> kio> gdp> epyeLf;fk;> nts;sk;> ntg;gg; ghjpg;Gfs; Mfpad.

  iv. NtW Rikfs;

   jP> JUg;gpbj;jy;> ntbg;Gfs;> thfdq;fspd; mjpu;Tfs;.
   (Rikiag; ngaupLtjw;F 02 Gs;spfs;> Xu; cjhuzj;jpw;F 02 Gs;spfs;> tptupj;jYf;fhf
   03 Gs;spfs; vd;wthW 4 RikfSf;F 28 Gs;spfs;)
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  (ii) 

 (cUit tiutjw;F 10 Gs;spfSk; ngaupLtjw;F 10 Gs;spfSk; vd;wthW 20 Gs;spfs;)

07.

  

C
C

mbg;gil (skirting)

mbg;gPlf; fhiu

 (Plinth plaster)

cyu; kz;iz epug;Gjy;

 (Earth filling)

mbg;gPlr; Rtu;

 (Plinth wall)

,Uf;Fk; epyk;

 (G.F)

<uk; Gfh tup (DPC)
%Lnfhq;fpwPw;W 

(Screed concrte)

nrq;fy; fl;Lr; Rtu;

epy nfhq;wPl; 1:21:5(2.5mm)

(ty; mfzp/kz;zpug;gy;)

CLfy;

rf;iff;fy;/rpk;Gf;fy;
150mm - 225mm mstpyhd
fz;lfy; Ntiy (1:5)

16mm jbg;Gs;s 
ntspg;Gwg;G+r;R (1:4)

20mm jbg;Gs;s 
<uk; Gfhtup kl;lk; (1:2)

gj;jpupg;G+r;R
epykl;lk;

 mb mj;jpthu nfhq;wPl; 1:3:6(37mm) 

200m jbg;Gs;s cs;g;Gw G+r;R (1:4)

epyf;fhiu
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nfhq;fpwPl;

%Lif

jiujz;L gFjp
gf;f ntspfs;

10. i.

08.  (i) eype;j kz; fhuzkhf kz;zpd; jhq;Fjpwd; Fiwjy; kw;Wk; mjpfupj;j Rikfis
   jhq;f Ntz;ba re;ju;g;gj;jpy; mKf;fj;ij Fiwg;gjw;fhf mfd;w fPy mj;jpghuk;
   mikf;fg;gLfpd;wJ.

  (ii) ngupa fl;llq;fs; mikf;Fk; NghJ J}z;fspD}lhf Rikia jhq;f Ntz;b
   Vw;gbd; Rikia kz;zpw;F gue;Jgl;l mstpy; flj;Jtjw;fhf nkj;J mj;jpghuk;
   mikf;fg;gLfpd;wJ.       (14 Gs;spfs;)

09. d) (i) nkd;ikahf ,Uj;jy; Ntz;Lk;.

  (ii) ve;j ntspg;nghUisAk; cwpQ;ryhfhJ.

  (iii)fOtg;glj; jf;fjhf ,Uj;jy; Ntz;Lk;.

  (iv) jP> ,urhad nghUl;fs;> ntg;gepiy vd;gtw;Wf;F jhf;Fg; gpbj;jy; Ntz;Lk;.

  (v) xyp mjpu;Tfis jhq;ff; $bajhf ,Uj;jy; Ntz;Lk;.      (12 Gs;spfs;)

 ii.

 iii. J}z; nfhq;fpuPw;Wf;fs;

  i) rhf;F Rw;wg;gl;L ePu; Cw;wy;.

  ii) fapW Rw;wg;gl;L ePu; Cw;wy;

  iii) Njq;fha; kl;il> itf;Nfhy;> Jk;G Nghd;witapdhy; Rw;wg;gl;L ePNuw;wy;

  iv) jiugFjpfspy; kz;zhy; ghj;jpfl;b ePu; Cw;wy;.

 iv. %Liffs; 20mm $Ljyhf ,lg;gly; Ntz;Lk;.
  flw;fiu Xuq;fspy; $basT %Liffs; ,lg;gly; Ntz;Lk;. ,jdhy; tYT+l;bfs;
  fhw;Wld; ,ilj;njhlu;G Jz;bf;fg;gl;L J}z;fs;> tisfs;> epy ghTiffis ghJfhf;f
  KbAk;.
   

11.  i.  ¨ fl;blj;jpd; kPJ Vw;gLk; Rikia tpfpjhrhu Kiwapy; epyj;jpw;F epiyg;gLj;jy;.

 ̈  Rtu; fl;Ljy; / Nky; mikg;gpw;fhf kl;lkhd jd;ikia ngWtjw;F 

  ¨ kz;zpd; jd;ik ,lj;jpw;F ,lk; NtWgLtjdhy; fl;blk; rha;tJ tpOtijj; 
jtpu;g;gjw;F

¨ fPOs;s kz;gil kPJ jhq;ff;$ba Rikia kz;Zf;F jhf;Fg; gpbf;ff; $bathW 
gue;jpUg;gjw;F.

¨ fl;blj;jpd; Rikia jhq;Ftjw;F

¨ capu;r;Rik (live load)> kha; Rik (death load), ntspr; #ow; Rik (wind load)jhq;Ftjw;F. 
          (njspthd xU fhuzpf;F 6 Gs;spfs;)

 ii. gpizg;Gg; nghUs; : kzy; : ful;Lj;jpuy; (fy;ypd; msT) or rPNke;J : kzy; : fy;
   (fy;ypd; msT)

   nfhq;fpwPw;W mj;jpthuk; 1 : 3 : 6 (32) vd vOjpapUg;gpd; ,jd; fUj;ij vOjpapUf;f
   Ntz;Lk;.
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iii. mj;jpthuj;ij tiue;J VjhtJ %d;W gFjpfisf; Fwpj;jy;.
 gl;b mj;jpthuj;jpd; ePsk; J}zpypUe;J xU gf;fj;jpw;F njhlu;r;rpahf ,Uf;Fk; fUj;ij vOJjy;

 or glk; %yk; fhl;Ljy;.

12. 1. 
  

 2.
v Ntiyf;fhd kl;lg;gLj;jpa Nkw;gug;nghd;iwg; ngwy;
v nfhq;fpwPl;Lld; NrW fyg;gjidj; jtpu;j;jy;

 3. $iuapd; epiw  = 200 ́  1 ́  9.81 ‚
= 1962.0 N

�

Jz;lf;fy; Rtupd; epiw = 80 ́  3 ́  1´ 9.81‚
= 2354.4 N

�

  nrq;fy; Rtupd; epiw  = 2 ́  1 ́  475 ́  9.81‚
= 9319.5 N

�

nkhj;j epiw   = 1960.0 + 2354.4 + 9319.5 N‚
= 13635.9 N

� ‚
my;yJ

    $iuapd; jpzpT = 200 ́  1  � = 200 �

Jz;lq;fspd; jpzpT = 80 ́  3 ́  1 � = 240 �

nrq;fy; Rtupd; epiw = 2 ́  1 ́  475 �= 950 �

= 200 + 240 + 950 = 1390 Kg ‚

= 1390 ́  9.81 = 13635.9 N 

         ƒ  ‚   ‚ 

J}z;

njhlu;gl;b
mj;jpthuk;

DPC ePu;
Gfhtup 2

J}z; 2

,U glq;fSk;
tiue;jpUj;jy; Ntz;Lk;
my;yJ Kg;gupkhdj;jpy;
tiue;jpUj;jy;.

mbg;gPlr;
Rtu; 2

gl;b
mj;jpthuk; 2
glk; - 2

or

nehJky; / eLepiy NfhL
(Nuetral axis)

,Oitf; fk;gp
(Tension r/f)
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13.
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05 - $iu - tpil
(01) a) (i) $iuapd; jpl;lk;

  (ii) $iuapd; mikg;G

  (iii) fhw;wpd; jpir kw;Wk; fhw;wKf;fj;jhy; Vw;gLk; jhf;fk;

  (iv) fl;blj;jpd; cs;sf fhw;wpd; mKf;fj;jpdhy; $iuf;F Vw;gLk; jhf;fk;

 b) 

 c) rl;lfq;fis gad;gLj;Jk; NghJ $iuapd; Rik vy;yh cWg;GfSf;Fk; gpupf;fg;gLfpd;wJ.
  vdNt ntsptpirapdhy; tbtk; khw;wg;gl Kbahj mbg;gilf; Nfj;jpu fzpj tbtk;
  Kf;Nfhzp Mifahy; rl;lfq;fs; Kf;Nfhz tbtpy; ,izf;fg;gLfpd;wJ.
                 (15 Gs;spfs;)
  

(02) a) ad;dypd; Clhf gad;ngwg;NghFk; miwapd; epyg;gug;gpDila 6 gq;fpw;F FiwahJ

  ,Uj;jy; Ntz;Lk;.             (25 Gs;spfs;)

 b) #upaf;fjpu; epow;wpfs;           (15 Gs;spfs;)

 c) (i) Rtu; Nkw;gug;gpw;F xU xg;gkhd jsj;ij toq;fp ftu;r;rpahd ntspj; Njhw;wj;ij
   Vw;gLj;Jjy;.

  (ii) ntg;gk;> <uypg;G vd;gtw;wpy; ,Ue;J Rtiug; ghJfhj;jy;.

  (iii) Rtu;fis mikf;Fk; Nghjhd FiwghLfis eptu;j;jp nra;jy;.

  (iv)epwg;G+r;rpw;F Njhw;wg;ghl;ilg; ngwy;

  (v) fl;ll MAis mjpfupj;jy;. 

  (vi)J}rp gbtijj; jLj;jy; ,yFthf guhkupj;jy;.            (10 Gs;spfs;)

             

 d.

kWjhf;ftpir

Rik
,Otpir

,Oittis

Rik

i
f
k
uk

;

ne
U
f
;f
y
;t
pi
rne

U
f
;f
y
;t
pi
r

ridge plate/ridge board
Kfl;L tis(145´50mm)

Purlin
,il tis
(125´50mm)

Purlin
,il tisj; jil

Mild steel strap
nkd;dpUk;G gl;b

Common rafter
ifkuk; (145´50mm)

Wall plate
Rtu; tis 

(100´75mm)

the beam
,Oit tis 
(250´100mm)

Strut
Kl;L 

(100´100mm)

King post
,uhr Crpf;fhy;
(150´100mm)

Principal rafter
gpujhd ifkuk;/tis

(150´100mm) 
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03. a) 

 b) 

v cUf;fp ,izj;jy;  - (Welding)

v el;L Mzp Kiw - (Bolt & Nut)

v jiwjy;   - (Riveting)
   

(04) (i) kio> fhw;W> gdp> J}R vd;gtw;iwj; jLj;Jg; ghJfhg;gspf;fpwJ.

 (ii) Fspu;fhyj;jpy; mjpfkhf ntg;gk; ,og;gijj; jLf;fpd;wJ.

 (iii) Nfhil fhyj;jpy; fl;blj;jpw;Fs;Ns Fspu;r;rpiaf; nfhLf;fpwJ.

 (iv) ftu;r;rpahd Njhw;wk;

 (v) fl;blj;jpw;F cWjpia my;yJ tpiwg;igf; nfhLj;jy;         

05.

06. i.

v $iu kPJ Vw;gLk; Rik kw;Wk; jhq;fp ,ilj;J}uk; (span) $Ltjdhy; Vw;gLk; gy;NtW 
jifg;G (cjhuzk; Rik> kha;Rik> Rw;whly; Rik mfyk; njhlu;ghf tpgupj;jy;)

v mup kuq;fspy; gy;NtW cWjp (mup kuq;fis tpl cUf;F rf;jp tha;e;jJ)
       (xU fhuzpf;F 5 Gs;spfs; tPjk; ,uz;bw;F 10 Gs;spfs;)

v jhq;fp ,ilj;J}uk; ngupjhf ,Uf;Fk; NghJ Rik mjpfupg;gjdhy; mtw;iw jhq;fpf; 
nfhs;tjw;F Njitahd cWjp mupkuj;jpy; fhzg;gLtjpy;iy. 

v mupkuj;jpy; Vw;glf;$ba njhq;Fepiy mjpfkhdjhy; mupkuk; nghUj;jkw;wJ.           

v cUf;F

v H ,Uk;G

v L ,Uk;G

v fy;tda;Rf; Foha;

v nfhq;fpwPw;W tYr;rl;lg;gly;          

cijg;Gr;rl;lk;

gpujhd tis

ff;fj;jfL

,Oitr;rl;lk;
jiyfPo; Mzp

2H
H

(xU fhuzpf;F 1 Gs;sp tPjk; 2 Gs;spfs;)

ii.

iii.
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06 - fjT ad;dy; - tpil

01. i. fjT  -  ,Uk;Gg; nghUl;fs;
      mYkpdpak;
      gpsh];upf;
      fz;zhb

  ad;dy; -  ,Uk;Gg; nghUl;fs;
      mYkpdpak;
      gpsh];upf;
      fz;zhb

 ii.

02. 1. fk;igf; fjT >   ghj;jpf; fjT
  xl;Lg;gyiff; fjT>  myq;fhuf; fjT
  #oy; fjT>     klf;fj;jf;f fjT
  tOf;F fjT

 2.

 
 

fjTj;jiy

nrtp

jk;gk;

jthspg;G

ce;Jfy;

,Wf;fppg; gw;wp / td;gpb
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 3.

  ¨  kzw; fljhrpapdhy; Nkw;gug;ig xg;gkhf;fy;.

  ¨ Jzpahy; Jilj;J J}rpfis mfw;wy;.

  ¨ fjtpy; cs;s ghjpg;Gf;fSf;F kf;F / Gl;b itj;J milj;J ntl;bj; Jg;guT nra;jy;.

  ¨ ngupa Jthuk; vdpy; mNj ,d kuk; gad;gLj;jp epug;Gjy;.

  ¨ %d;W Kiw jPe;ij G+rg;gly; Ntz;Lk;.

  ¨ ,Wjpg; G+r;rpw;F Ke;jpa G+r;ir miuj;jhspdhy; Nja;j;J Nkw;gug;ig kpDf;Fjy; 
Ntz;Lk;.

  ¨ xg;gkhdJk; vy;NyhuhYk; tpUk;gf;$bajkhd Njhw;wj;ij ngwy;. 

 

fOj;J

(Tenon)

ntsp

(Mortise)

4.
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07 - epy msitapay; - tpil 
   

 1. 

 02. 

 ¨ cgfuzj;jpd; or fUtpapd; tO

 ¨ juT gLj;Jk; NghJ Vw;gLk; tO

¨ juTfis thrpf;Fk; NghJ Vw;gLk; tO

¨ fdpf;Fk; NghJ Vw;gLk; tO

¨ kl;lf;Nfhiy epiyf;Fj;jhf itf;fhik

¨ fUtpia rupahd Kiwapy; kl;lkhf itf;fhik

¨ #oypdhy; Vw;gLk; tO  

 3. 

 ¨ fdpg;gjw;fhd  epajpfisg; gad;gLj;jy;

¨ kl;lf;fdpf;F kl;lf;Fkpo;fisg; nghUj;Jjy;

¨ juTfis Fwpg;gjw;F Kd; kPs; guprPyid nra;jy;

¨ ,yf;fj;ij J}a;ikg;gLj;jp thrpg;ig ngw;Wf;nfhs;s xUtu; khj;jpuk; <Lgly;

¨ fUtpia rupahf Kiwapy; kl;lkhf itf;fhik

¨ cupa epiyapy; khj;jpuk; fUtpiag; gad;gLj;jy;.

 i) a) Kf;fhypia Nghjpa cauj;jpw;F kl;lkhf nrg;gk; nra;jy;

  b) jpUfhzpfisr; nrg;gk; nra;J Centre Bobble I kj;jpa gFjpf;F nrg;gk; nra;jy;.

  c) kl;lkhf;fy; cgfuzg; ghu;ittpy;iy %yk; FWf;Ff;fk;gp nrg;gk; nra;jy;> Levelling

   Staff thrpg;ig njspthf mtjhdpf;Fk; tz;zk; nghUs; tpy;iy nrg;gk; nra;ag;gLjy;.
 

kl;lj;jhdk;

1 A

1.4

100.00

102.0

101.1

99.5

100.7

101.8

100.0

1.8

2.5

2 B

0.53 C

3.0

0.7

1.1

1.2

4.32.5

4 D

1.8

0.7

0.9

2.5

1.1

2.5 2.5

1.8

1.7

1.8

5 E

6 F

Vw;wk; ,wf;fk;
khw;wpa 
kl;lk; Fwpg;Giufs;gpd;Nehf;fp

thrpg;G
,ilNehf;F

thrpg;G
Kd;Nehf;F

thrpg;G

kl;lj;jhdk;

1 A

1.4

100.00

102.1

101.1

99.5

100.7

101.8

100.0

1.8

2.5

2.5

0.7

2 B

0.53 C

3.0

0.7

1.1

1.2

4.3

4 D

1.8

0.7

0.9

2.5

1.1

2.5 2.5

1.81.8

5 E

6 F

Vw;wk; ,wf;fk;
khw;wpa 
kl;lk; Fwpg;Giufs;gpd;Nehf;fp

thrpg;G
,ilNehf;F

thrpg;G
Kd;Nehf;F

thrpg;G

01. 

02. 
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 ii. D : Distance fpilj;J}uk;   K : Constant khwpyp

  S : cau;T> jho;T thrpg;Gf;fSf;fpilapyhd tpj;jpahrk;

 iii. D = (1.28 - 1.04) 100 

  D = 24M

03. 

 1. Kf;Nfhz mstPL

¨ msf;fg;gLk; fhzpapd; cs;Ns rpy jhdq;fs; %yk; xU Kf;Nfhzp my;yJ 
Kf;Nfhzpfshf  gpupf;fg;gLk;.

¨ rq;fpyp msitapy; ePs msT khj;jpuk; ngwg;gLtjdhy; Kf;Nfhzpfs;  
gad;gLj;jg;gLk;.

¨ ePsq;fis khj;jpuk; nfhz;L cUthf;ff; $ba xU gy;Nfhzp Kf;NfhzpahFk;.

 2.

 3.

Station

Starting

åBs,     å Fs,
åRise  åRl

Instrument
Station

Change from
p  to p1 2

A 0.98m

B 0.84m

C

1.82

=

=

1.92 0.230.13

1.92 - 1.82 0.23 - 0.13 64.3 - 64.2

1.21m 0.23m

64.3m O

20m

39.8

64.07m

64.20m

= 0.1m

0.71m

0.1m 0.1m

0.13m

B.S Im Fs Rise(+) Fall(-)
Reduce

level
Distance Remarks

04.
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 4. $l;b kjpg;gply;

¨ fl;blk; epyj;Js; ,wq;fy;

¨ fl;blj;jpd; gFjpapy; ntbg;G Vw;gly;

¨ fl;likg;Gr; rpijtiljy;

  Fiwe;J kjpg;gply;

¨ nryT mjpfupf;Fk;

¨ Njitia kpQ;rpa msT mj;jpthuk;

¨ nghUj;jkhd cl;Gwr; #oy; xd;iw Vw;gLj;jy;.

¨ tpyq;Ffs; cl;GFtijj; jLj;jy;

¨ Ju;ehw;wj;ijj; jLj;jy;

¨ fl;blj;jpd; ghJfhg;G

¨ tpiwg;G

¨ ntg;gk; cwpQ;ry; 

¨ xyp cwpQ;ry;

 ¨ Gwr;#oypy; ,lk;ngwf;$ba epfo;TfspypUe;J ghJfhg;G 

 5. (jpz;kf; fopT Kfhikj;Jtj;ij ghjpf;ff;$ba thdpiy/fhyepiyf; fhuzpfs; 

cjhuzkhf ntapy;/kio Nghd;wtw;why; Mw;wg;gLk; njhopw;ghLfspdhy; Nkw;gb jutpid 
tpsf;Fjy;)

6. § ,izf; $iu   §  %ba ,izf; $iu  §  rtbf;$iu  

§ vypNahbf; $iu   §  rl;lff; $iu
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08 - BOQ/TDS, 

01. 

Gs;sp toq;fy;

      Calculatuon Description Dimensions

(1) Excavation    10  10  05  (25 Gs;spfs);

(2) Rubble wall    10  10  05  (25 Gs;spfs);

(3) Brick wall    10  10  05  (25 Gs;spfs);

 Page numbering   02  

 Take Off list   05  

 Main Description   04

 Spacing / Cancelling  02

 Closing     02      (Nkyjpfk; 15 Gs;spfs;) 

T TD DS SDescription

nraw;wpl;lj;jpd; ngau; 
jpl;l ,y.
jahupj;jtu;
Njjp            

Excavating trenches, 

300mm width, not

exceeding 1 m (D.2.5.1)         

Referring SLS 573

(mstpLk; cUg;gb)
1. mj;jpthu mfopia ntl;ly;

  (excavation trencehs)

2. 300 mm fz;lfw; Rtu;

  (300 mm rubble wall) 

3. 225mm nrq;fw; Rtu;;

 Mean girth ,il ePsk;   

 ®   2/12                            24.00 

­      3/8                               24.00'

                                             48.00
Rtu;j; jbg;igf; $l;ly;

10 / 1 / 225                           1.12

                                             49.12
mj;jpthu mfopia ntl;ly;

(Excavation trenches)

centre length                        49.12
%l;bidf; fopj;jy;

2 / 1 / 300                           0.30

                                             48.82

width     -                               0.30

height    -                               0.45 

fz;lfw; Rtu; (300 mm rubble 

wall)

Lenght                                 49.12

ddt junction

2/1/300                                   0.30

                                             48.82

height   -                  0.45

                                0.30

                                0.75

wall, 300 mm thickness,

vertical, 6''´9" rubbles in 

c.m 1:5 (G.1.1.1)

nrq;fw; Rtu ; (225 mm brick wall)

Length -        49.12

ddt junction

2/1/225  -        0.22

                      48.90

height - 3m

walls, thickness 225 mm

vertical, common bricks in

cement mortar 1:5 English bond

(G.1.1.1)

                      

48.82

  0.30

  0.45       

48.82

  0.75

       

48.90

  3.0

       

  

 36.62

       

  

 146.70

       

6.59      

:-        

:-        
:-        
:-        

Description

-01- -02-

}
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02. a) ­ 3000

  2/225  450

         2 3450 = 6 900

  ® 4000

  2/225  450

    2 4450 = 8 900

                 15800

  less

  Corners

  4/2/1/225 =    900       (15 Gs;spfs;)

      14900 

   = 14.9 m

(b)

-01- -02-

T TD DS SDescription

i. ruhrup 150mmMoj;jpw;F Nkw; 
  gl;l kz; Njhz;Ljy;.

  ®           4000      ­             3000

    2/225      450        2/225       450

    2/262.5   525        2/262.5    525

                  4975                      3975

                                 - 15 Gs;spfs;

ii. mj;jpthuf; Fopfs; ntl;Ljy;

                  - 10 Gs;spfs;

iii. fz;lfy; fl;Lkhd Ntiy

                  - 10 Gs;spfs;

iv. <uk;Gfh tupkl;lk; mikj;jy;

                  - 10 Gs;spfs

v. nrq;fy; Rtu; fl;Ljy;.
  Rtu; tis kl;lk; tiu

  kr;R Rtu;            - 20 Gs;spfs;
;
  ntspfisf; fopj;jy;

  fjT       (D )  - 5 Gs;spfs;1

  ad;dy;  (W )  - 5 Gs;spfs;1

4.97

3.97

       

14.90

  3.00

         3.45

  1.00

       

  1.20

  1.20

       

  1.20

  2.10

       
14.90

  0.75

  0.45

       14.90

  

  0.82

       14.90

  0.45

  

       

Description

  2/1 }
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06. a) Rtu;fspd; ikaf;Nfhl;L Rw;iw fzpf;f.

® 2/3000   10000
  

   ­      2/3000     6000

      16000
  Rtu;fspd; ePsj;ijf; $l;ly;

    4/2/1/225     900

        16900       
             

      
T TD DS Stpguk;

i. nrq;fy; Rtu;

                                 - 25 Gs;spfs;

ii. nrq;fy;Rtu; fopj;jy;.

   D

      W                        - 10 Gs;spfs;

iii. cl;gf;f Rtu; fhiuaply;

                  - 25 Gs;spfs;

iv. cl;gf;f fhiuaply;

   D

      W  

                  - 10 Gs;spfs

16.90

  3.00

       

  0.6

  0.9

         0.6

  0.9

       

 3.00

 3.00

       

 0.6

 0.9

       

  5.00

  3.00

       

  0.9

  2.20

       

  50.7

       

  1.08

       

  1.08

       

  18.00

       

  1.08

       

  48.00

       

  48.00

       

  30.00

       

  1.98

       

  3.06

       

 2

       

 2

       

 2

       

 2

       

 2

       

tpguk;

42 nghwpapay;khfhzf; fy;tpj; jpizf;fsk;



T TD DS Stpguk;

i. ikaf;Nfhl;L ePsk;

                4200

                                 6200

                            2/10400 = 20800

                                 3600

                                 3600

                              2/7200 = 14400

                                              35200

  ADD

  6 / 2 / ½ /220                        1320

                                               36520

ii. mbj;js mfo;T
         

tpguk;

Cë

Cë

Cë

Cë

36.52

mfyk; = 0.6

cauk;  = 0.6

36.52

mfyk; = 0.6

cauk;  = 0.15

36.52

mfyk; = 0.45

cauk;  = 0.75

36.52

mfyk; = 3.6 + 3.6 = 7.2

ePsk;    = 4.2 + 6.2 = 10.4

mfyk; = 3.6

ePsk;    = 6.2

fopj;jy;

iii. mbj;jsf; nfhq;fpwPl;

iv. fz;lfy; fl;Lkhdk;

v. epyf; nfhq;fpwPl; ,ly;

36.52
 0.60
 0.60

36.52
0.60

36.52
0.75

10.4
7.2

3.6
6.2

mbj;js fPw;W nfhq;fpwPw;W 1:3:6 
(40) vDk; tpfpjj;jpy; rpnke;J 

khwy;> ry;yp ,lg;gLk;. 36.52 

kPw;wu; ePsj;jpw;F 0.6m mfyj; 

jpw;F 150mm cauj;jpw;F ,lg; 
gLk ; . cauk ; fUjg ;gLt 
jpy;iy.
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05. a) Rtu;fspd; ikaf;Nfhl;L ePsj;ij fzpf;f.

® 2/4000   = 10000
  

   ­        2/3000    = 6000

          14000
  Rtu;fspd; ePsj;ijf; $l;ly;

    4/2/1/225   9000

        14900       
             (20 Gs;spfs;)

      T TD DS Stpguk;

1. nrq;fw;Rtu;    

2. nrq;fw;Rtu; fopj;jy;    

3. cl;gf;fRtu; fhiuaply;   

4. cl;gf;f fhiuapliy 
  fopj;jy;   

25 Gs;spfs;    

fjT  

ad;dy; 

(10 Gs;spfs;)  

(25 Gs;spfs;)  

fjT  

ad;dy;  

(10 Gs;spfs;) 

14.90     

0.90     

4.00    

0.90    

0.60    2/   

2/     

0.60     

3.00     

2/     

2/     

3.00     

2.20     

3.00    

0.90     

3.00     

44.70     

1.98     

24.00  

1.98  

1.08  

3.06  

1.08      

18.00      

3.06     

42.00  

tpguk;

2.20    

0.90    
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06. fzpak; vLj;jy; nraw;ghL SLS 573 - 1999f;F mika Nkw;nfhs;sg;gLfpwJ.

      T D S Description of work

®
ntspr;Rtu; ikaf; Nfhl;L ePsk;
   

­Rtu; ikaf; Nfhl;L ePsk;
   

mj;jpthuf;Fop Njhz;Ljy; mfyk; >  300 Mok; 1m 
Nkw;glhky; 

(15 Gs;spfs;)

(10 Gs;spfs;)

(10 Gs;spfs;)

(10 Gs;spfs;)

(15 Gs;spfs;)

(10 Gs;spfs;)

(nkhj;jk; 90 Gs;spfs;)

mj;jpthu mfyk;        750

Mok;    600
         150
         450            450

225mm jbg;gpy; nrq;fy;Ntiy 1 : 5 rPnke;J kzy; 
fyit Mq;fpyfl;L 
      nkhj;jk;                   24600
      (10 Gs;spfs;)

      less "T" Junction  2/1/ 225      225
                                23.375

Rtu; cauk; 3 m

Gable wall Kf;Nfhzr;Rtu;

(05 Gs;spfs;)

   3000

   3300

2/6300       =12600

   4000

3/4000      =12000

                    24600

     less "T" Junction

             2/½/750 =     750

                               23850

  0.75

  0.45     

  4.45      2/½

    3.00      

    1.20     8.01

Cë

Cë

Cë

1200

4450

}

}
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07. fzpg;gPLfs; ahTk; SLS - S73 (1999) ,q;F Nkw;nfhs;sg;gl;Ls;sJ.

      T D S tpguk;

1. mj;jpthu mfo;T
   Rtu;ika NfhL ePsk;
   

3. 225mm jbg;gpy; Mq;fpy
  f;fl;L Rtu; 1:6 rPnke;J 
  kzy; fyitahy; nkhj;
  jika Nfhl;L
  ePsk;  66500
  cauk; 2000
   

0.3 m FiwahkYk; 1kP 
Moj;Jf;F Nkw;glhkYk; 
kz; mfo;jy;
mfyk; 600
Mok;  600

2. <uk; Gfhtupkl;lk; tiu
fz;ly; Ntiy

150 - 225 mm msT
fz;ly;fs;
1:5 rPnke;J> kzw;fyit
nkhj;jikaNfhL

ePsk;  66900
Mok;   800
mfyk;  300
 

       112.5

   18000

       112.5

 2 18225.0     36450

   ­Rtu;ika NfhL ePsk;
                112.5

   15000

       112.5

 2 15225.0     30450

   nkhj;jk;  66900

         

66.90     

66.90     

66.90     

  0.60

  0.60     

  0.80

       

  2.50

       

I

I

I
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08. a. Rtu;fspd; ikaf;Nfhl;L ePsj;ij fzpf;f.

® 2/4000  8000 ®
  

   ­      2/2500  5000 ® 

               13000 ®

  4/2/1/225                         900 ®

13900 ®

     

  

Fwpg;G :- mstPL epuypy; mstPLfis vOjhky; tpgu epuypy; fzf;fpl;bUg;gpd; Gs;spfs; toq;fTk;. 

             

      

10

10

10

5

5

T
13.90 4.00

0.90

2.50

2.20

3.00

2.20 1.98

1.65

2.40

0.75

3.00

1.00
1.20

24.00

15.00
39.00

(I)
225 nrq;fw; Rtu;
                   (10 Gs;spfs);
(II)
225 nrq;fw; Rtu;
    fopj;jy;
(fopj;jy; nray; xd;Wf;F 
5 Gs;sp tPjk; 10 Gs;spfs;)
                 

(III)
cl;gf;fr; Rtu; fiuaply;
(xU cl;RtUf;F 5 Gs;sp 
tPjk; 20 Gs;spfs;)
(IV)
cl;gf;ff; fhiuaply; 
fopj;jy;
(fopj;jy; nray; xd;Wf;F 
5 Gs;sp tPjk; 10 Gs;spfs;)
                 

  0.90

  0.75

  1.00

3.00

2.20

2.20

1.20

41.0

1.98

1.65

2.40
6.03

TD DS Stpguk; tpguk;

2/

2/
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 09 - ePu; tbfhy; - tpil

01. a. mupfopT (gUk;gbahf tbj;jy;)

 t ePu;%y Kjy;fspypUe;J (Source) ePu; Rj;jpfupg;gpYs; ePiu cl;nrYj;Jtjw;F Kd; 

cs;nsLg;gpw;F (intake) mz;ikapy; mupfopT epfOk;.

 t ,jd; NghJ ePupy; kpjf;Fk; mjpfsT fdkhd nghUl;fs; ePupypUe;J mfw;wg;gLfpd;wd.

   tbtiffs; (filter):  

¥ ful;L mupjl;L (coarse screen)

¥ eLj;ju mupjl;L (medium screen)

¥ Ez;zupjl;L (fine screen)

¥ EZf;F mupjl;L  (micro screen)

t fhw;Nwhl;lk; (Aeration):

 ¥ ,q;F ePupw;F ed;F fhw;Nwhl;lk; fyg;gjw;F ,lkspf;fpd;wJ.

 ¥ ,q;F ePupy; fiue;Js;s Mtpg;gug;Gs;s nghUl;fs; mfw;wg;gLfpd;wd. 

   cjhuzk;: H S, CO ,CH2 2 4

t jpwYk; milaYk; (flocculation seimentaiotn):

 ¥ ePupy; njhq;fy; Jzpf;ifs; fl;bfshf khw;Wtjw;F or jpwsr; nra;tjw;F ePUld;  

jpwsil ar; (coargulant) Nru;f;Fk; NghJ Jzpf;iffs; gytPdkilfpd;wJ.

¥ mjd; %yk; FWfpa Neuj;jpy; ed;whf ePUld; fyf;fpd;wJ.

¥ mjd; gpwF miltpw;F cs;shfpd;wJ.

t tbfl;ly; (filterartion)

 ¥ ,J kzy; tbfl;bfspd; %yk; eilngWk;

¥ guy; kPJ gug;gpa kzy; jl;L tbfl;bahf gad;gLj;jg;gLfpd;wJ.

 t njhw;W ePf;fy; (disinfection):

¥ tbfl;ba ePupy; mlq;fpAs;s Ez;zq;fpfis tpNrlkhf gw;wPupahit mfw;Wjy;

¥ njhw;W ePf;fy; %yk; FNshupd; %yk; eilngWk;.

b. t jpUF gpb (taps):

  ¥ gad;gLj;jg;gLfpd;w ePu; toq;fisf; fl;Lg;gLj;jy;.

  ¥ ePu; toq;fy; njhFjpf;F ePiu toq;Fjy;.

t thy;T (valves)

¥ ePu; nry;tijf; Fiwg;gJk; $l;LtJkhFk;.

¥ ,ay;ghf ePu; toq;Ftij epWj;Jjy;

¥ G+uzkhf %b ePu; nry;tij jLf;fyhk;

¥ ePu; jhq;fp> fpzW> myrpj;njhl;bfs; gad;gLj;jg;gLk;.

¥ thAf;fis mfw;wy;.

t ePu; nghwp (water trp)

   ¥ foptiw Fe;jpr;rl;bapd; mbapy; ePiu Njf;fp itj;Jf;nfhs;sy;

   ¥ mRj;jkhd thAf;fs; FohA+lhf tUtijj; jLj;jy;.

¥ Ez;zq;fpfs; FohA+lhf tUtijj; jLj;jy;.

¥ mOf;Ffs;> Jzpf;iffs;> kzy; gpujhd FohapDs; nry;tij jLj;jy;

t mOf;Fj;njhl;b (septic tank)

¥ fopTePu; Rj;jpfupg;G
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t Ml;gpyk; (manhlole)

¥ Foha;top milahky; ghJfhf;fpd;wJ.

¥ mile;j Foha; topfis Rj;jk; nra;ayhk;

¥ Foha;j; jpiriaj; jpUg;Gjy; / ,izj;jy;

¥ Foha;j; njhFjpia guhkupg;gjw;F ,yFthdJ
  

c. t FohapYs; thA>jput mirtpd; NghJ jpBnud mt;tirT epw;Fk; NghJ my;yJ 
mt;tirTj; jpir khWtjd; fhuzkhf Vw;gLfpd;w vOr;rpapdhy; my;yJ nghq;fypdhy; 

(surge) ePu; cijg;G Vw;gLk;.

 t mire;J nfhz;bUf;fpd;w ePu; jpzptpd; (mass) Ntfj;ij khw;Wtjw;fhf jpzpT Ntf  

tsu;r;rp or Mu;KLfy; or Ntf Fiwtpw;F cs;shf;fg;gl;L rf;jpnahd;W cUthfpd;wJ. 

,jd; %yk; mKf;f miy (pressure wave) Vw;gLfpd;wJ. (cjhuzk; ePu;toq;fy; 
njhFjpnahd;wpd; Kidapy; cs;s thy;it xNu Kiwapy; %Ltjdhy; Vw;gLk; mKf;f 
miy FohapD}lhf nry;Yjy;)

 t ePu; cijg;gpdhy; Foha; ePu; njhFjpapy; rj;jKk; mjpu;Tk; Vw;gLk;. 

 t ,jdhy; ePu; njhFjp gOjilAk; (collapse)

 t ,j;jd;ikiaf; Fiwg;gjw;F ePu; Foha;j; njhFjpapy; Nrkpg;G fyd; or Nrkf;fyd; 

(accumulator) or tpupT jhq;fp (expantion tank) or fpsk;gy; jhq;fp (surge tank) 
gad;gLj;jg;gLk;.

t ,Wf;fy; nray;Kiwapdhy; ePu;f;Fkpo;fs; ntspNaWk; (mlu;j;jp> cWjp mjpfupf;Fk;)

 t ePu;f;Fkpo;fs; ntspNaWtjdhy; cg;Gj;jd;ik nfhz;l ePuhtp nfhq;fpwPw;fSf;F 
cl;nry;tjdhy; JUg;gpbj;jy; Vw;gLtJ FiwthFk;.

 t jpus; rPuhfg; guTtjdhy; cWjp $Lk;. 
   (ePu;f;Fkpo; ntspNaWjy; kl;Lk; vOjpapUg;gpd; 2 Gs;spfs;)    (8 Gs;spfs;)

t mjp$ba ,Wf;fy; Vw;gLk; NghJ gpupghLk; (Segragation) rpwpa jpws;fSk; ngupa  
jpws;fSk; ntt;Ntwhf epiyg;gLtjdhy; cWjp FiwthFk;.

 t mjp$ba ,Wf;fj;jpd; NghJ nfhq;fpwPw;W Nkw;wsj;jpd; kPJ ,Uf;Fk; ePUld; rPnke;J 
Fok;G Nky; tUtjdhy; cWjp FiwthFk;.

 2. a) i) efukak; MFk; NghJ Fsq;fs; ePu; Njf;fq;fs; ePu; nry;Yk; topfs; vy;yhk; 
kiwf;fg;gl;L (mopf;fg;gl;L) efukhdJ Mf;fg;gLfpd;wJ. vdNt rpwpa kiof;F $l 
ePu; Njq;fpa ,lq;fspy; ePu; Njq;f Kbahky; ngUnts;sk; Mf efu;g;Gwj;ij 
Mf;fpukpf;fpd;wJ. mJ kl;Lky;yhky; ePu; tope;Njhlf; $ba xOq;fhd tbfhyikg;G 
fhzg;glhikAk; ,jw;fhd xU fhuzkhFk;. mj;NjhL tbfhyikg;G fhzg;gl;lhYk; 
mjid guhkupf;fhJ tUjYk; ghupanjhU nts;sg;ngUf;Ff;F toptFf;fpd;wJ.

                 (10 Gs;spfs;)

  ii)  rPuhd tbfhyikg;G KiwAk; xOq;fhd guhkupj;jYk; efu;Gwj;jpNy ePu; tope;NjhLk;
    gFjpfis jPtpukhf Muha;e;J gpd;G tbfhyikg;ig xOq;fhf Nkw;nfhz;L gpd;du; 

mt;tbfhyikg;ig Fg;ig $oq;fshy; milf;fhky; ghJfhf;fg;gl Ntz;Lk;. 
mt;thWmile;jpUg;gpd; mJTk; nts;sg; ngUf;Ff;F fhuzkhfp tpLk; vdNt rPuhd 
tbfhyikg;G KiwAk; xOq;fhd guhkupg;G nts;sg;ngUf;fpy; ,Ue;J 
ghJfhf;fpd;wJ.                    

                 (10 Gs;spfs;)
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nghwpKiw njhopEl;gtpay;
fl;Liu tpdh tpilfs;

njhFg;G :

jkpo;nkhop %yj;jpy; ,lk;ngw;w mq;fPfupf;fg;gl;l guPl;ir
tpdhj;jhs;fspypUe;J myF uPjpahf njhFf;fg;gl;l

fl;Liu tpdhf;fs;

gjpg;Gk;> ntspaPLk;> tpepNahfKk;gjpg;Gk;> ntspaPLk;> tpepNahfKk;
khfhzf; fy;tpj; jpizf;fsk;> khfhzf; fy;tpj; jpizf;fsk;> 

tlf;F khfhzk;.tlf;F khfhzk;.
20182018

gjpg;Gk;> ntspaPLk;> tpepNahfKk;
khfhzf; fy;tpj; jpizf;fsk;> 

tlf;F khfhzk;.
2018

 jpU. r. g];yPd;> Mrpupau;> t{nrl;bFsk; kfh tpj;jpahyak;
 jpU. r. kA+ujd;> Mrpupau;> kd;{Kryp Njrpa ghlrhiy



01.  ,ae;jpuj;jpd; $Wfs;

01.  1) thupa fdtsT (Swept  Volume) vd;why; vd;d?

 2) ,sf;f fdtsT (Clearance  Volume) vd;why; vd;d?

 3) neUf;fy; tpfpjk; vd;why; vd;d?

02. jd;dpaf;f ehd;fbg;G Nkhl;lhu; thfdk; xd;wpd; tY mbg;Gr; nrad;Kiwia njspthd Gidah 
 tiuglj;jpd; cjtpAld; tpsf;Ff.

03. ehd;F rpypd;lu;fisf; nfhz;l ehd;fbg;G Bry; ,ae;jpuk; xd;wpd;  Vw;fdNt fow;wp mfw;wg; 
 gl;Ls;s cUisj; jiyia kPsg; nghUj;Jk; gzpepiy xOq;if tpsf;Ff.

04. 1) nghJthf ,ae;jpuq;fspy; ifahsg;gLk; mbg;gil ,af;f tpirfisf; Fwpg;gpl;L mtw;iw 
    Nfhl;Lg;glq;fspd; cjtpAld; RUf;fkhf tpsf;Ff.

 2)       a) cUtpy; fhl;lg;gl;Ls;s A - E tiuahd 
           gFjpfisg; ngaupLf.

          b) thy;T ,sf;fk;>Tappat ,sf;fk; vd;g 
           tw;iw tpsf;Ff. 

05. a) mUNf glj;jpy; fhl;lg;gl;Ls;s ,ae;jpug; 

    ghfj;jpd; 1 - 10 tiu ,yf;fkplg;gl;Ls;s 
    gFjpfisg; ngaupLf.

 b) MLjz;by; fhzg;gLk; tisaq;fisf; 
    Fwpg;gpl;L mtw;wpd;  njhopw;ghLfisf; 
    Fwpg;gpLf.

 c) MLjz;bd; tisaq;fis khw;Wk; nrad; 
    Kiw  xOq;if  tpsf;fp  tisakhw;Wr; 
    nrad;Kiwapd; NghJ ftdj;jpy; nfhs;s 
    Ntz;ba tplaq;fisAk; Fwpg;gpLf.

 d) ''thfdk; xd;iwr; nrYj;Jk; NghJ jho;Ntf 
    Ml;lk; nrYj;Jdupdhy; czug;gLfpwJ."  
    jho;Ntfj;jpy;  xU  gf;fj;jpy;  ,Ue;J kW
    gf;fj;jpw;F rf;fuq;fs; MLtNjhL Kg;gJ
    iky;  Ntfk; tiuapy;  njU mjpu;r;rp 
    nrYj;jw;  rf;fuq;fspy; czug;gLfpwJ 
    vdpy;  ,f;Fiwghl;bw;fhd  fhuzq;fs; 
    vitahf  ,Uf;fyhk;  vd  tpsf;Ff.
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06. <ubg;G jPg;nghwp vupgw;wy; vQ;rpd; xd;wpd; nraw;ghL vt;thW eilngWfpd;wJ vd;gij tpsf;Ff.

07. jPg;nghwp vupgw;wy; vQ;rpDf;Fk; neUf;fy; vupgw;wy; vQ;rpDf;Fk; ,ilapyhd %d;W 
 NtWghLfisf; Fwpg;gpLf.

08. jw;nghOJ gad;gLj;jg;gLfpd;w Nkhl;lhu; thfdq;fspy; ehd;fbg;G ngw;Nwhy;> Bry; ,ae;jpu 
 tiffspy; etPd njhopy; El;gq;fs; gad;gLj;jg;gLtjd; %yk; vupnghUs; ghtid kPjg; 

 gLj;;jg;gLfpd;wJ.  mj;Jld; Turbo  njhopy; El;gk; Kf;fpaj;Jtk; ngWfpd;wJ. 

 a) ngw;Nwhy; uf thfdq;fspw;Fk; Bry; uf thfdq;fSf;Fk; ,ilapyhd NtWghLfs; 3 
   Fwpg;gpLf.

09. gy;YUis vQ;rpDf;F mstpy; rpwpa Xu; Gwg;Gr;rpy;iyg; gad;gLj;jyhk;.  ,jw;fhd fhuzj;ij 
 tpsf;Ff.

10. a) cl;gha;r;ry; gk;gpnahd;W gbtFf;if (calibrate) nra;ahJ Bry; vd;[pndhd;wpy; nghUj;jg; 
  gl;Ls;sJ.  me;j vQ;[pd; nraw;gLk; NghJ fhzj;jf;f FiwghL %d;iwf; Fwpg;gpLf.

 b) jPg;nghwpj; jfd vd;[pndhd;wpd; tsp cl;nrYj;Jif tPjk; Jy;ypakhff; fl;Lg;gLj;jg;gl 
  Ntz;bajd; Njitia tpQ;Qhd uPjpahd fhuzq;fSld; tpsf;Ff.

11. a) jPry; vupnghUs; ,lg;gl;l ehybg;G cs;si;k vQ;rpd; xd;W ehd;F cUisfis cilaJ.  
  ,t;ntQ;rpid mbg;gilaha;f; nfhz;L vQ;rpd;fspy; ehybg;G tl;lk; vq;qdk;  

nra;Kiwahfg; gad;gLj;jg;gLfpd;wnjd tpsf;Ff.
  Gs;spfs; toq;Fk; Kiw  rhuk;rkhf fPNo jug;gl;Ls;sd.

 * ehd;F mbg;Gf;fisAk; Fwpg;gJ.

 * Kryk; mirAk; jpiriaf; fhl;Ljy;.

 * thy;T jpwj;jy; / %Ljy; rupahf Fwpj;jy; (timing)

 * tsp cs;spYf;fg;gly;.

 * neUf;fy; mbg;gpd; NghJ tsp neUf;fg;gl;L mKf;fKk; mfntg;gepiyAk; cau;tiljy;.

 * Bry; cl;gha;r;riyf; fhl;Ljy; (timing)

 * jfdk; Muk;gpj;jy; (timing)

 * tY mbg;gpd; NghJ jfdr; nray;Kiw ,lk;ngWifapy; Kryj;ij js;Stjd; %yk; tY 
  CLflj;jy; ,lk;ngwy;.

0
 * ehd;F cUisfSk; njhlu;GWk; tpjk; 180  fhl;Ljy;.

 b) ghukhd flik thfdq;fSf;Fj; jPg;nghwp vupgw;wy; vQ;rpd;fspYk; ghu;f;f neUf;fy;   
vupgw;wy; vQ;rpd;fs; kpfTk; tpUk;gg;gLfpd;wd.  ,jw;Fupa Kf;fpa fhuzj;ij tpsf;Ff.

 c)  jPry; vQ;rpd;fspy; kpifahd fUk; Gifiaf; fhyy; xU nghJg; gpur;rpidahFk;.  vQ;rpd; 
   fspy; fUk; Gif cz;lhf;fg;gLtjw;fhd  ,U tpQ;Qhdf; fhuzq;fis tpsf;Ff.

 d) thfd vQ;rpd;fspy; ,f; fUk; Gif cz;lhtjw;F VJthd ,U nghwpKiwj; jtWfisj; 
  jUf.

 e) vQ;rpd;fspy; jd;dpaf;ff; Fspuy; njhFjpfspy; Neu; ,lg;ngau;r;rpg; (Positive displacement) 
gk;gpfSf;Fg; gjpyhfg; ngUk;ghYk; ikatfw;rpg; gk;gpfs; gad;gLj;jg;gLfpd;wd.  
,jw;Fupa ,U fhuzq;fis tpsf;Ff.
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02. FspNuw;Wk; njhFjp

01.  1) Xu; vQ;rpdpd; cau;e;jgl;r tYg; gag;igg; ngWtjw;Fk; vupnghUs; Efu;r;rpia ,opts 
    thf;Ftjw;Fk; vQ;rpidj; njhopw;ghl;L ntg;gepiyapy; NgZtjd; Kf;fpaj;Jtj;ij 
    tptupf;f.

 2) vQ;rpdpd; njhopw;ghl;L ntg;gepiyiaf; fl;Lg;gLj;Jtjw;F ntg;gepWj;jp thy;T 

    (thermostat valve) vq;qdk; gq;fspg;Gr; nra;fpd;wnjd tptupf;f.

02. ,ae;jpuj;jpd; Fspu;j;Jk; njhFjpia tiue;J mjd; ghfq;fisAk; mtw;wpd; nraw;ghLfisAk; 
 Fwpg;gpLf.

03. ,ae;jpuq;fspy; ntg;gkhjy; ,ay;ghf eilngwf; $baNj. ,jid (njhopw;gLk; ntg;gepiy 
 NgZtjw;F) gad;gLk; cj;jpfs; vit?

04. 1) ,ae;jpuk; xd;wpw;F Fspuhf;fy; njhFjpahdJ kpfTk; ,d;wpaikahjJ MFk;.  ce;J 

    Fspuhf;fy; (Forced  Cooling)  Kiwapd; gUk;gbg; glj;ij tiue;J mjd; njhopw;ghl;il 
    tpsf;Ff.

  2) Xu; %ba Fspuhf;fy; njhFjpapd; fjpu;j;jp %bapy; fhzg;gLk; ,uz;L thy;GfisAk; 
    Fwpg;gpl;L mtw;wpd; njhopw;ghl;il tpgupf;Ff.

 3) jputf; Fspuhf;fy; njhFjpapy; ePupw;Fg; gjpyhf gad;gLj;jg;gLk; jputk; ahJ?  ,J gad; 
    gLj;jg;gLtjd; ed;ikfs; ehd;fpidf; Fwp;g;gpLf.

 4) Xu; Electric Fan nghUj;jg;gl;l Fspuhf;fy; njhFjpapy; mjd; Rw;W tl;lj;jpy; cs;s Ampere  

    Sensor  (ntg;gepipy czup)  njhopw;glhky; Nghdhy; Electric  Fan njhopw;gLkh vd; 
    gjidf; Fwpg;gpl;L fhuzj;ij tpsf;Ff.

05. vQ;rpD}lhfg; ghar; nra;ag;gLk; jput Xl;lj;jpd; %yk; vQ;rpid Fspu;r;rpahf;Fk; Kiw 
 jputf;Fspuy; Kiw  vdg;gLk;.

 1) jputf; Fspuy; Kiwapy; gad;gLj;jg;gLk; ntg;g miwapj; jputr; Rw;Nwhl;l Kiwik 
    njhFjpapd; njhopw;ghl;bid tpsf;Ff.

 2) tYT+l;ly; jputr; Rw;Nwhl;l Kiwikapy; Nkyjpf jhq;fp Vd; nghUj;jg;gl;Ls;sJ vd;gij 
    tpsf;Ff.

 3) ntg;g epWj;jp thy;tpd; njhopw;ghl;bid tpsf;Ff.

 4) Fspuhf;fy; njhFjpapy; cs;s Fspuhf;fy; jputk; nfhjpf;Fk; epiyia miltjw;fhd 
    fhuzq;fisj; jUf.

06. vd;[pndhd;wpd; Fsp&l;ly; njhFjpapy; cs;s ntg;gepiy epWj;jp thy;T (thermostatic valve) 
 vd;[pdpd; tpisafw;Wifapy; vt;thW nry;thf;Fr; nrYj;Jk; vd;gjid tpsf;Ff.

07. Fspuhf;fy; njhFjpapy; thy;T mikg;Gf;fs; gad;gLk; ,lq;fisf; $wp> mtw;wpd; njhopw; 
  ghl;il tpsf;Ff.
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03. krfply;; njhFjp

01.  1) krF vz;nza; nfhz;bUf;f Ntz;ba gz;Gfisj; jUf?

 2) krF vz;nza; %yk; epiwNtw;wg;gLk; njhopy;fspidj; jUf?

02. vQ;rpDf;Fg; gad;gLk; krnfz;nzapy; ,Uf;f Ntz;ba gz;Gfs; ehd;iff; Fwpg;gpLf.

03. gad;gLj;jg;gLk; NghJ vd;[pd;fspy; cs;s cuha;T ePf;fy; vz;;nza; fWg;G epwkhf khWtJ 
 nghJthf mtjhdpf;fg;gLfpwJ.  ,J vt;thW eilngWfpwJ vdTk;> Bry; vd;[pd;fspy; ,J 
 Vd; mjpfstpy; epfo;fpwJ vdTk; tpsf;Ff.

53 ,ae;jputpay;khfhzf; fy;tpj; jpizf;fsk;



04. vupgw;wYk; vupnghUs; toq;fYk;

01.  vupgw;wy; RUs; xd;wpd; mikg;igAk; njhopw;ghl;ilAk; tupg;glj;jpd; cjtpAld; tpsf;Ff.

02. Cf;fy; khw;wp (Catalytic  Converter) nraw;ghl;bidAk; mJ gad;gLj;jg;gLk; Nehf;fj;jpidAk; 
 tpsf;Ff.

03. neUf;fy; vupgw;wy; vQ;rpd;fspy; gad;gLj;jg;gLk; #oNyw;wpapd; (Turbo charger) njhopw;ghl;il 
 tpsf;Ff.

04. fhyg;gLk; thAf;fis fl;Lg;gLj;Jtjw;fhd cj;jpfspy; ntspafw;wy; thA kPs; Rw;Nwhl;lk; 

 (EGR) njhopw;ghl;bid tpsf;Ff.

05. %top Cf;fy; khw;wp> ,Utop Cf;fy; khw;wpapid tpsf;Ff.

06. ngw;Nwhypid Bry; vQ;rpndhd;Wf;F vupnghUshfg; gad;gLj;jyhkh?  fhuzk; $Wf.

07. etPd ,ae;jpuq;fspy; Turbo njhopy;El;gk; gad;gLfpwJ.  ,jdhy; Vw;gLk; mD$yq;fs; vit?

08. ntspafw;wy; thA kPs; Rw;Nwhl;lk; (EGR) vt;thW nraw;gLj;jg;gLfpwJ vd;gijf; $Wf.

09. 1) xU ehd;F mbg;G ngw;Nwhy; vQ;rpd; xd;wpy; jPg;nghwp MdJ vr;re;ju;g;gj;jpy; toq;fg; 
    gLfpwJ vdf; Fwpg;gpl;L mjw;fhd fhuzj;ij tpsf;Ff.

 2) Nkw;Fwpg;gpl;l ,ae;jpuj;jpd; Ntfk; (RPM) mjpfupf;Fk; NghJ jPg;nghwp toq;fg;gl Ntz;ba 

    ,lj;jpid khw;Wtjw;fhd gug;gpapy; (Distributor) fhzg;gLk; ,uz;L mk;rq;fisf; 
    Fwpg;gpl;L mjd; njhopw;ghLfis tpsf;Ff.

 3) gug;gpapy; nfhs;sstp xd;W nghUj;jg;gl;L ,Uj;jy; mtrpakhdJ MFk;.  mt; nfhs;sstp 

    (Capacitor)  ,d; njhopw;ghLfs; ,uz;bidf; Fwpg;gpLf.

 4) vupgw;wy; njhFjpapy; cs;s Ignition coil MdJ njhopw;gLk; tpjj;ijr; RUf;fkhff; 
    Fwpg;gpLf.

10. jPg;nghwp vupgw;wy; njhFjpapy; cs;s gpd;tUk; ghfq;fspd; nraw;ghl;il tpgupf;Ff.
 1) vupgw;wy; RUs;    2)  gq;fpL fUtp

11. njhlf;fj; njhFjp

 1) mfj;jfd ,ae;jpuk; xd;wpid jd;dpaf;fkhfj; njhopw;gLj;Jtjw;fhd mikg;gpd; glk; 

    NkNy fhl;lg;gl;Ls;sJ.  mjpy; 1 - 6 tiuahd ghfq;fisg; ngaupLf.

 2) ,t; mikg;Gj; njhFjpapd; %yk; vq;qdk; ,ae;jpuk; njhlf;fg;gLfpd;wJ vd;gij 
    tpgupf;Ff.

12. xU  Bry; Nkhl;lhu; thfdj;jpy; gad;gLj;jg;gLk; vupnghUs; cl;gha;r;rw; gk;gp> vupnghUs; 
 cl;ghr;rp> ntg;gkhf;fpr; nrUfpfs; Mfpatw;wpd; gpujhd nraw;ghLfisj; jUf?

khfhzf; fy;tpj; jpizf;fsk;
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05.  CLflj;jy;

01.  thfdj;jpy; fhzg;gLk; fpsr;rpd; (Clutch)  nraw;ghl;bid tpgupf;Ff.

02. xU thfdj;jpd; fpau;g;ngl;bapd; gpujhd nraw;ghLfis tpsf;Ff.

03. mfj; jfd vQ;rpDf;Ff; fpau;g; ngl;bia ,Ltjd; Njitia tpsf;fp> mt;thW ,Lk; fpau;g; 
 ngl;bapd; ,U tiffisf; Fwpg;gpLf.

04. Xu; ce;jpj; jz;bd; tOf;Fk; %l;Lf;Fk; Vd; ehf;Ffs; (Splines) Njitg;gLfpd;wd vd;gij 
 tpsf;Ff.

05. a) toq;fg;gl;Ls;s tupg;glj;jpy; 1 - 5 tiuahd gFjpfisg; ngaupLf.
    ,ae;jpuj;jpypUe;J toq;fg;gLk; Row;rp ,af;fk; ,g;gFjpfs; Clf vq;qdk; 
           CLflj;jg;gl;L ,uz;L rpy;YfSf;Fk; 
           gfpug;gLfpd;wJ vd;gij tpsf;Ff.

 b) Nkhl;lhu; thfdq;fspw;F eOtnyjpu;j; jLg;G Vd; gad;gLj;jg;gLfpd;wJ vd tpsf;Ff.

 c) Xu; ,ae;jpuj;jpy; cau;e;j tYtpidg; ngWtjw;Fk; mt; ,ae;jpuj;jpd; MAs; ePbg;igg; 
    ngWtjw;Fk; krfply; mtrpakhFk;.  krnfz;izapy; ,Uf;f Ntz;ba gz;Gfisf; 
    Fwpg;gpl;L mtw;wpd; %yk; epiwNtw;wg;gLk; njhopy;fis tpgupf;Ff.

 d) Xu; Nkhl;lhu; thfdj;ij njhlf;Ftjw;F njhlf;fp Nkhl;lhu; gad;gLj;jg;gLfpd;wJ.  
    njhlf;fp Nkhl;lhuhfg; ngUk;ghYk; $l;L Rw;W Nkhl;lhu;fNs gad;gLj;jg;gLfpd;wd.  
    njhlu; Rw;W Nkhl;lhu;> gf;fr; Rw;W Nkhl;lhu; gad;gLj;jg;glhky; $l;L Rw;W Nkhl;lhu; Vd; 
    gad;gLj;jg;gLfpd;wJ vd;gjid tpsf;Ff.

06. a) Nkhl;lhu; thfdk; xd;wpy; Ntw;Wikg;gLj;jpapd; tfpghfk; ahnjd tpsf;Ff.

 b) jd;dpaf;f thfdq;fspy; gad;gLj;jg;gLk; jLg;G El;g Kiwfspy; eOtnyjpu;j; jLg;G 

    El;gk; (Anti  Lock  Break) ngupJk; rpwe;jjhFk;.  ,jw;fhd fhuzj;ij tpsf;Ff.

 c) A B S jLg;G Kiwapd; ehd;F rpwg;gpay;Gfisf; Fwpg;gpl;L> mit xt;nthd;iwAk; tptupf;f.

07. a) xU Nkhl;lhu; fhiuj; njhopw;gLj;jypy; gy;NtW NjitfSf;F ntt;NtW fzpaq;fspy; 
    tYit cw;gj;jp nra;jy; Vd; mtrpankd tpsf;Ff.

 b) vQ;rpdhy; cw;gj;jp nra;ag;gLk; tYit khw;Wtjw;F vQ;rpDf;F toq;fg;gLk; vupnghUspd; 
    msit khw;w Ntz;Lk;.  ,jw;fhfg; ngw;Nwhy; vQ;rpd;fspy;  fhGNww;wu;fisg; gad;gLj;j 
    ,aYk;.  vQ;rpd; njhopw;glhky; ,Uf;Fk;NghJ ,r;nrad;Kiw vq;qdk; eilngWfpd;wJ 
    vd;gij Xu; vspa fhGNww;wuupd; FWf;Fntl;ilg; gad;gLj;jp tpsf;Ff.

 c) Xu; ce;jpj; jz;bd; tOf;Fk; %l;Lf;F Vd; ehf;Ffs; (Splines) Njitg;gLfpd;wd vd;gij 
    tpsf;Ff.

 d) xU Nkhl;lhu; thfdk; ,af;fj;jpy; ,Uf;Fk;NghJ mjd; cWjpg;ghl;;ilg; NgZtjw;F cl;l 
    OtpapOj;jy;> ntspj;jOtpapOj;jy;> ehw;rpy;Yf; Nfhzk; Mfpad Kf;fpa fhuzpfshFk;.  
    ,f;fhuzpfs; xt;nthd;wpdJk; Kf;fpaj;Jtj;ij tpsf;Ff.

 e) xU Nkhl;lhu; fhiuj; njhopw;gLj;jypy; gy;NtW NjitfSf;F ntt;NtW fzpaq;fspy; 
    tYit cw;gj;jp nra;jy; Vd; mtrpankd tpsf;Ff.

08.    ,ae;jpuj;jpy; jfd miwapy; ,Ue;J rf;fuq;fs; tiu tY CLflj;jg;gLk; gFjpfspd; 
    ngau; gl;bapiy xOq;FKiwahfj; jUf?
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09. a. Nkhl;lhu; thfdk; xd;wpy; gadpf;Fk; gazpapdJ ghJfhg;ig cWjpg;gLj;jtjw;fhf thfd 
cw;gj;jp epWtq;fs; jhk; cw;gj;jp nra;Ak; thfdq;fspy; gpd;gw;wpAs;s ghJfhg;G Vw;gh 
Lfs; ehd;fpidf; Fwpg;gpl;L tpsf;Ff.

 b. thfdk; xd;wpd; nrYj;Jiff;F uau; (Ture) Kf;fpakhdjhFk;. ,J mNdfkhf fWg;G 
epwj;jpy; fhzg;gLfpd;wJ.

  1.   uau; fWg;G epWj;jpy;  fhzg;gLtjw;F VJthd fhuzk; ahJ?
  2. uaupy; mKf;fk; Fwpj;j  mstpy; ,Uf;fhjtplj;J  Vw;glj;jf;f ghjpg;Gf;fs; ,uz;ilf;  

$Wf.

  3. xU uaupy; 180/70/R/13 vd Fwpg;gplg;gl;Ls;sJ. ,q;F fhl;lg;gl;Ls;s tplaq;fis 
vLj;Jiuf;f.
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06.  nghwpKiw tiujy;  

mikg;Gf; fl;Liu tpdhf;fs;

01. cUtpy; fhl;lg;gl;Ls;s ,Uk;gpyhd ,izg;Gg; 

 nghwpia A ,y; ,Ue;J ghu;f;Fk; Nghjhd fpilg; 

 glk;>  B  ,y;  ,Ue;J ghu;f;Fk; Nghjhd  Kfg;G 
 epiyg;glk; kw;Wk; gf;f epiyg;glq;fis toq;fg; 
 gl;Ls;s tiujhspy; Kjw; Nfhz vwpa Kiwapy; 

 1 : 1 vd;w mstpilapy; tiuf. (vy;yh  mstPL

 fSk; mm ,y; MFk;.)  ePu; tiuAk;  ,j; njhop

 Dl;g tiujy;   2015.05.25  Me;  jpfjp  njhopy; 
 El;gf; fy;Y}upapy;  fdpnkhopapdhy; tiuag;gl;L 

 2015.06.12  Me; jpfjp  Kfpydhy; guPl;rpf;fg;gl;l 

 tiujy;  ,y  04  vdf;  fUjp juT ml;ltiz
 iag; G+uzg;gLj;Jf.

02. nky;YUf;fpdhy; nra;ag;gl;l Xu; Vw;Wk; Fw;wpapd; (Mounting  Block)  xU rktsT cU fPNo 
 fhzg;gLfpd;wJ.  jug;gl;Ls;s mstPLfSf;Nfw;gf; Fw;wpapd; Kfg;G epiyg;glk;> gf;f epiyg; 
 glk;> fpilg;glk; Mfpatw;iw mLj;j gf;fj;jpy; jug;gl;ls;s nea;aupapy; Kjw;Nfhz vwpa 

 Kiwf;F tiuf.  vy;yh mstPLfSk; mm ,yhFk;.  gad;gLj;j Ntz;ba mstpil 1 : 1 MFk;. 

 ePu; tiuAk; ,j;njhopDl;g tiujy; 2014.10.12 Me; Njjp njhopDl;gf; fy;Y}upapy; fRdpdhy; 

 tiuag;gl;L 2014.10.13 me; Njjp epkhypapdhy; guPl;rpf;fg;gl;l tiujy; ,y; 01 vdf; fUjp juT 
 ml;ltiziag; G+uz;gLj;Jf.
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03. nrt;tf tbt  mbiaf; nfhz;ljhd  xU 
 kuf;Fw;wp cUtpd; rktsTj; Njhw;wk; fPNo
 fhl;lg;gl;Ls;sJ.  jug;gl;Ls;s  gupkhdq;
 fSf;F Vw;g %d;whk; Nfhz vwpa Kiwia 
 gad;gLj;jp  tiujy; jhspy; Kfg;G epiyg;

 glk;   (mk;Gf;Fwp  Aapd;  jpirapy;)  gf;f 

 epiyg;glk;  (mk;Gf;Fwp  Bapd;  jpirapy;) 
 fpilg;glk; Mfpatw;iw tiuf.  gad;gLj;

 jg;gl Ntz;ba mstpil 1 : 1 MFk;. vy;yh 
 gupkhdq;fSk;  kpy;ypkPw;wupy;  MFk;.  ,j;

 njhopEl;g tiujy;  2017.03.06  Me;  Njjp 
 rhUfh ifj;njhopy;  epWtdj;jpd; jpU. #up 

 vd;gtuhy; tiuag;gl;L 2017.03.08 Me; Njjp 

 fhu;j;jpapdhy; nrt;it ghu;f;fg;gl;l MD / 24/01 
 ,yf;f  tiujy;  vdf;nfhz;L  juT ml;l 
 tizia G+u;j;jp nra;f. (cU mstpilf;F 
 tiuag;gltpy;iy.)

04. mbapy;  Xu; 16mm  tpl;lKs;s JisAk;  
 Xu; Mg;Gk;  cs;s  xU  ku  Mjhuj;jpd;  
 xU  rktsTj;  Njhw;wk; fPNo fhzg;gL
 fpd;wJ.   jug;gl;Ls;s   gupkhzq;fSf;
 Nfw;g %d;wh q; Nfhz  epkpu;Nfhz vwpa 
 Kiwiag; gad;gLj;jp toq;fg;gl;Ls;s 
 nea;aup kPJ Kfg;G epiyg;glk;  (mk;Gf;

 Fwp A ,d; jpirapy;)>  gf;f epiyg;glk; 

 (mk;Gf;Fwp B ,d; jpirapy;)> fpilg;glk;
 Mfpatw;iw tiuf. nea;aupapy; cs;s 

 xU rpwpa rJuk; 1mm x 1mm vd vLf;f.  
 gad;gLj;jg;gl  Ntz;ba  mstpil 

 1 : 1 MFk;.  vy;yhg;  gupkhzq;fSk; 
 kpy;ypkPw;wupyhFk;.  ,j;njhopDl;g 

 tiujy; 2016.08.02 Me; Njjp rr;rpe;j 
 ifj;njhopy; epWtfj;jpd; jpU. Fkhup

 dhy; tiuag;gl;L   2016.08.04  Me; 
 Njjp nry;tp ky;ypfhtpdhy; nrt;it 

 ghu;f;fg;gl;l EF/65/02 ,yf;f  tiuj
 nydf; nfhz;L juT ml;ltiziag; 
 G+u;j;jp nra;f.  (cU mstpilf;F tiu
 ag;gltpy;iy.)  

 Kd;dpiyg;glk;> gf;f epiyg;glk; kw;Wk; fpilg;glk; %d;whk; Nfhz Kiwapy; tiujy;.
 (8 Gs;spfs;)      
 ikag; Gs;spia rupahff; Fwpj;jy;.  ( 2 Gs;spfs;)
 msTj;jpl;lj;i;j rupahff; Fwpj;jy; ( xU Njhw;wj;jpw;F 2 Gs;spfs; tPjk; 6 Gs;spfs);
 cupa msTj;jpl;lj;jpy; tiujy; ( 1 : 1)  (3 Gs;spfs;)
 rktsTj; Njhw;wj;jpd; ml;ltizia vk; nkhopapy; Kd;itj;jhYk; Gs;spfs; toq;fTk;.

 1  Gs;sp toq;f Ntz;lhk;.
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05.  nra;ag;gl;l nghwpaj; njhFjp xd;wpd; rkhdj; Njhw;wk; cUtpy; fhzg;gLfpd;wJ.  cUf;fpdhy;
 jpir X ,y; ,Ue;J ghu;j;J  (Front Elevation)>   (End Elevation)>  Kfg;G epiyg;glk; me;j epiyg;glk;
 fpilg;glk; (Plan)  Mfpatw;iw %d;whk; Nfhz vwpa Nfhl;ghLfSf;F Vw;g Jg;guthd  
 gUk;gbg; glq;fis 1 : 1 vd;Dk; mstpilapy; toq;fg;gl;l nea;tupj;  jhspy; tiuf.  xt;nthU 
 gUk;gbg; glj;jpYk; gupkhzq;fisf; fhl;Lf.  ,q;F vy;yh mstPLfSk; mm ,y; MFk;.  ,g; 
 nghwp Kiw tiujy; 2016.10.28 Me; jpfjp aho;g;ghzg; gy;fiyf;fof njhopy;El;g gPlj;jpy; 
 fhu;j;jpf; Iq;fud; vd;gtuhy; tiuag;gl;L 2016.10.29 Me; jpfjp  ,dhy; guPl;rpf;fg;gl;l tiujy; 
 ,y 5 vdf;fUjp juT ml;ltiziag; G+uzg;gLj;Jf. 

06.  nra;ag;gl;l nghwpaj; njhFjp xd;wpd; rkhdj; Njhw;wk; cUtpy; fhzg;gLfpd;wJ.  cUf;fpdhy;
 jpir X ,y; ,Ue;J ghu;j;J  (Front Elevation)>   (End Elevation)>  Kfg;G epiyg;glk; me;j epiyg;glk;
 fpilg;glk; (Plan) Mfpatw;iw Kjw;Nfhz vwpa Nfhl;ghLfSf;F Vw;g Jg;guthd  gUk;gbg; 
 glq;fis 1 : 1 vd;Dk; mstpilapy; toq;fg;gl;l nea;tupj;  jhspy; tiuf.  xt;nthU gUk;gbg; 
 glj;jpYk; gupkhzq;fisf; fhl;Lf.  ,q;F vy;yh mstPLfSk; mm ,y; MFk;.  ,g; nghwpKiw 
 tiujy; 2016.06.28 Me; jpfjp nkhwl;Ltg; gy;fiyf;fofj;jpy; vd;gtuhy; tiuag;gl;L mutpe; 
 2016.06.29 Me; jpfjp  ,dhy; guPl;rpf;fg;gl;l tiujy; ,y 28 vdf;fUjp juT ml;ltiz tpNtf;
 iag; G+uzg;gLj;Jf.   
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07. gpj;jisahy; nra;ag;gll nghwpg; gFjp xd;wpd; (ST Block) rkNfhzf; fhl;rpia cUfhl;LfpwJ.  
 ,J X - X ,d; Clhd epiyf;Fj;Jj; jsk; gw;wpr; rkr;rPuhdJ jug;gl;l mstpilfSf;F Vw;g 

 Kfg;Gg;glk; (A)> gf;fg;glk; (B)> fpilg;glk; vd;gtw;iw 1k; Nfhz vwpa Kiwapy; 1 : 1 mstpil 

 apy; tiuf. (vy;yh mstPLfSk; mm ,y; MFk;) ePu; tiuAk; ,j; njhopDl;g tiujy; 
 2015.06.30 Me; jpfjp fy;Y}upapy; Fkhupdhy; tiuag;gl;L 2015.07.01 Me; jpfjp fpwp];Njhgupdhy; 
 guPl;rpf;fg;gl;l tiujy; ,y 02 vdf; fUjp juT ml;ltiziag; G+uzg;gLj;Jf.

08. thu;g;gpUk;gpidg; gad;gLj;jpr; nra;ag;gl;l 
 Xu; Vw;Wk; Fw;wpapd; rktsTj; Njhw;wk; fPNo 
 jug;gl;Ls;sJ.  jug;gl;Ls;s gupkhzq;fSf;
 Nfw;g  Kjw;Nfhz  vwpa  Kiwiag; gad;
 gLj;jp  jug;gl;Ls;s nea;aupapy; mk;Gf;Fwp 
 A apd; j pirapy;  Kfg;G epiyg;glk;>  gf;f 
 epiyg;glk;> fpilg;glk; Mfpatw;iw tiuf.  
 mstpilia 1 : 1 Mfg; gad;gLj;Jf. vy;yh 
 mstPLfSk;  kpy;ypkPw;wpyhFk;.   ,j;njhop
 Dl;g  tiujy;  njhopDl;gf;   fy;Y}upapy; 
 Mjtdhy;  2016.04.04 md;W  jahupf;fg;gl;L 
 rae;jdhy;   2016.04.05  Me;  jpfjp tiujy; 
 ,yf;fk; 01 Mfr; nrt;it ghu;f;fg;gl;lnjdf; 
 nfhz;L juT ml;ltiziag; G+uzg;gLj;Jf.
 (vy;yh mstPLfSk; mm MFk;.) 
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09. thu;g;gpUk;gpidg; gad;gLj;jpr; nra;ag;gl;l Xu; Vw;Wk; Fw;wpapd; rktsTj; Njhw;wk; fPNo jug; 
 gl;Ls;sJ.  jug;gl;Ls;s gupkhzq;fSf;Nfw;g  Kjw;Nfhz  vwpa  Kiwiag; gad;gLj;jp jug; 
 gl;Ls;s nea;aupapy; mk;Gf;Fwp A apd; jpirapy;  Kfg;G epiyg;glk;>  gf;f epiyg;glk;> fpilg; 
 glk; Mfpatw;iw tiuf.  mstpilia 1 : 1 Mfg; gad;gLj;Jf. vy;yh mstPLfSk;  kpy;yp 
 kPw;wpyhFk;.  ,j;njhopDl;g  tiujy;  njhopDl;gf;  fy;Y}upapy; jpUrdhy;  2017.01.04 md;W 
 jahupf;fg;gl;L ahDrdhy; 2017.01.05  Me;  jpfjp tiujy; ,yf;fk; 01 Mfr; nrt;it ghu;f; 
 fg;gl;lnjdf; nfhz;L juT ml;ltiziag; G+uzg;gLj;Jf.

10. kuj;jpdhy; nra;ag;gl;l Xu; mr;Rj; jhq;F Kidg;gpd; rktsT cU fPNo fhzg;gLfpd;wJ.  
 jug;gl;Ls;s mstPLfSf;F Vw;g mjid ''A" jpirapy; ,Ue;J ghu;f;Fk; Nghjhd Kfg;G 
 epiyg;glk;> gf;f epiyg;glk;> fpilg;glk; Mfpatw;iw jug;gl;l nea;aupapy; Kjw;Nfhz vwpa 
 Kiwf;F tiuf.  vy;yh mstPLfSk;  mm myfpy; cs;sJ.  gad;gLj;j Ntz;ba mstpil   
 1 : 1 MFk;.  ePu; tiuAk; ,j; njhopy; El;g tiujy; 2017.02.16 Me; jpfjp  gy;fiyf;foff; fy;Y}up 
 apy; rae;jdpdhy; tiuag;gl;L 2017.04.28 M&udpdhy; guPl;rpf;fg;gl;l tiujy; ,y 02 vdf; fUjp 
 juT ml;ltiziag; G+uzg;gLj;Jf.
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11. thu;g;gpUk;gpidg; gad;gLj;jpr; nra;ag;gl;l Xu; Vw;Wk; Fw;wpapd; rktsTj; Njhw;wk; fPNo jug; 
 gl;Ls;sJ. jug;gl;Ls;s gupkhzq;fSf;Nfw;g  Kjw;Nfhz  vspa  Kiwiag; gad;gLj;jp 
 jug;gl;Ls;s nea;aupapy; mk;Gf;Fwp Aapd; jpirapy; Kfg;G epiyg;glk;>  gf;f epiyg;glk;> 
 fpilg; glk; Mfpatw;iw tiuf.  mstpilia 1 : 1 Mfg; gad;gLj;Jf. vy;yh mstPLfSk;  
 kpy;yp kPw;wpyhFk;.  ,j;njhopDl;g  tiujy; njhopDl;gf;  fy;Y}upapy; jDrdhy;  2017.01.04 
 md;W jahupf;fg;gl;L NfhFydhy; 2017.04.05 Mk; jpfjp tiujy; ,yf;fk; 01 Mfr;nrt;it 

 ghu;f;fg;gl;lnjdf; nfhz;L juT ml;ltiziag; G+uzg;gLj;Jf. (vy;yh mstPLfSk; mm  
MFk;.)

12. nky;YUf;fpdhy; nra;ag;gl;l Xu; gpbapd; (BRACKET) rktsT cU fPNo fhzg;gLfpd;wJ.  
 jug;gl;Ls;s mstPLfSf;F Vw;g gpbapd; ''A" jpirapy; ,Ue;J  ghu;f;Fk; Nghjhd Kfg;G epiyg; 
 glk;> gf;f epiyg;glk;> ,ilg;glk; Mfpatw;iwj; jug;gl;Ls;s nea;tupapy; Kjw;Nfhz vspa 

 Kiwf;F tiuf. vy;yh mstPLfSk; mm myfpy; cs;sJ.  gad;gLj;j Ntz;ba mstpil     
 1 : 1 MFk;. ePu; tiuAk; ,j;njhopEl;g tiujy; 2016.02.16 Me; jpfjp njhopEl;gf; fy;Y}upapy; 
 Nra;tpopahy; tiuag;gl;L 2016.04.21 Mjpydhy; guPl;rpf;fg;gl;l tiujy; ,y 08 vdf; fUjp juT 
 ml;ltizag; G+uzg;gLj;Jf.

62 ,ae;jputpay;khfhzf; fy;tpj; jpizf;fsk;



13. nky;YUf;ifg; gad;gLj;jp nra;ag;gl;l Xu; Fw;wpapd;  rktsT Njhw;wk;  fPNo jug;gl;Ls;sJ.  
 jug;gl;Ls;s gupkhzq;fSf;Nfw;g Kjw;Nfhz vwpa Kiwiag; gad;gLj;jp tiujhspy; 1 : 1 

 vd;w mstpilapy; tiuf.  vy;yh mstPLfSk; mm ,y; MFk;. ,j; njhopEl;g tiujy; mQ;ryp 
 apdhy; 2016.09.16 md;W jahupf;fg;gl;L njhopEl;gf; fy;Y}upapy; mkydpdhy;  2016.09.23 Me; 
 jpfjp tiujy; ,y 02 Mf nrt;it ghu;f;fg;gl;lnjdf; nfhz;L juT ml;ltiziag; G+uzg; 
 gLj;Jf.

14. nkd;DUf;fpyhd jhq;FKidg;nghd;wpd; 
 (bracket) rktsntwpa  tiuglk; cUtpy; 
 jug;gl;Ls;sJ.  mjpy; fhl;lg;gl;Ls;sthW 
 ,uz;L trpTfs; (slots) ntl;lg;gl;Ls;sd.  
 jug;gl;l  msTfSf;fika  Kjw;Nfhz 
 epkpu;tiungwpa  Kiwiag;  gad;gLj;jp 
 mk;Gf;Fwp X ,d; jpirapy; Kfg;G epiyg;
 glk;  mk;Gf;Fwp  Y  ,d;  jpirapy;  A - A 
 jsj;jpd;  Clhd  FWf;Fntl;Lg;   gf;f 
 epiyg;glk;>   fpilg;glk;   Mfpatw;iw 
 jug;gl;Ls;s nea;aupapd; kPJ tiuf.   1 : 1 
 vd;w mstpil gad;gLj;jg;gl Ntz;Lk;. 
 vy;yh  mstPLfSk; kpy;ypkPw;wpupy;jug;gl; 
 Ls;sd. jug;gl;Ls;s jhq;F Kidg;igj; 
 jahupg;gjw;Fj; Njitahd  ,opT  vz;
 zpf;ifahd  gupkhzq;fisf; Fwpj;Jf; 
 fhl;Lf. (cU  mstpilf;fika tiuag;
 gltpy;iy.)
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15. nky;YUf;ifg; gad;gLj;jp nra;ag;gl;l Xu; Vw;Wk; Fw;wpapd; rktsTj; Njhw;wk; fPNo jug;gl; 
 Ls;sJ. jug;gl;Ls;s gupkhzq;fSf;Nfw;g Kjw;Nfhz vwpa Kiwiag; gad;gLj;jp jug; 
 gl;Ls;s nea;aupapy; mk;Gf;Fwp Aapd; jpirapy; Kfg;G epiyg;glk;> gf;f epiyg;glk;> fpilg;glk; 
 Mfpatw;iw tiuf. mstpilia 1 : 1 Mfg; gad;gLj;Jf. vy;yh mstPLfSk; kpy;ypkPw;wup 
 yhFk;.  ,j;njhopDl;g tiujy; njhopDl;gf; fy;Y}upapy; RNurpdhy; 2015.08.05 md;W jahupf; 
 fg;gl;L uQ;rpdpapdhy; 2015.08.08 Me; jpfjp   tiujy; ,y 1 Mfr; nrt;itg; ghu;f;fg;gl;lnjdf; 
 nfhz;L juT ml;ltiziag; G+uzg;gLj;Jf. nea;aupapy; xU rpwpa rJuk; 2 x2 mm vdf;nfhs;f.

t Njhw;wq;fs; epiyg;gLj;jpAs;sKiw (Portrait or Indscape) Mfpa ,UKiw 
fSf;Fs;;Sk; Gs;sp toq;fTk;) Kd;dpiyg;glj;jpw;F fpilg;gf;fkhf tyg;gf; 
fj;jpy; gf;fepiyg;glk; tiue;jpUj;jy;. Kd;dpiyg;glj;jpw;F nrq;Fj;jhf fPNo 
jpl;lg;glk; tiue;jpUe;jy;. 

t Kfg;G epiyg;glk;> gf;fepiyg; glk; kw;Wk; fpilg;glk; vd;gdTk; Neu;tpspkpg;G KwpTf; 
NfhL kw;Wk; rha;Tf; NfhL Mfpatw;iwr; rupahf tiue;jpUg;gpd;

 ghu;itfs; epiyg;gLj;jpAs;s Kiw

  *           Kfg;G epiyg;glj;jpw;F Neuhf gf;fepiyg; glk; mike;jpUj;jy;

           Kfg;G epiyg;glj;jpw;F Neuhf fpilg;glk; mike;jpUj;jy;*  
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07 - cw;gj;jpj; njhopDl;gk; 

 

01. (1) ePu; Nky; cs;s cUtpy; fhl;lg;gl;Ls;sJ Nghd;w cNyhf mYkhupia vkJ njhopw;$lj; 
jpy; jahupf;fg; Nghfpd;wPu; vdpy; mjw;fhf %yg;nghUisj; njupT nra;Ak; NghJ vtw;iwf; 
ftdpj;jpy; nfhs;tPu;.

 (2) 1mm jbg;Gs;s fy;tidRj; jfl;by; Nkw;gb cw;gj;jpiar; nra;ag; Nghfpd;wPu; vdpy; 
fy;tidRj; jfl;bid Njitf;Nfw;g ntl;b vLg;gjw;Fg; gad;gLj;Jk; cgfuzq;fisAk; 
nra;Kiw xOq;FfisAk; tpsf;Ff.

 (3) ntl;lg;gl;l jfl;Lj; Jz;Lfspd; gFjpfis ,izg;gjw;F ePu; Nju;e;njLj;j ,izg;G 
Kiw vJntdf; Fwpg;gpl;L ,izf;Fk; nray; xOq;if tptupf;f?

 (4) ,t; cw;gj;jpapd; ePbj;j ghtidiaAk; mjpf re;ij tha;g;igAk; ngw;Wf;nfhs;s ahJ 
nra;ayhk;?

02. 1500 W kpd;rhuj;ij cw;gj;jp nra;aj;jf;f jhdpaq;fp ijdNkh xd;wpid nfhq;fpwPl; jsk; 

xd;wpy; ghjpf;fg;gl;l Riuahzpfspd;  mirtpd;wpg; nghUj;Jtjw;F ckf;F 10 MM jbg;Gs;s 

nghUj;jkhd xU %yg;nghUspdhyhd jfL xd;W jug;gl;Ls;s mjidg; gad;gLj;jp T tbt 
jhq;fpfs; ehd;fpid jahu; nra;AkhW ePu; gzpf;fg;gl;Ls;sPu;.

 (1) 1. ,j; jhq;fpapid cw;gj;jp nra;tjw;Fg; gad;gLk; cNyhfj;jpy; ,Uf;f Ntz;ba nghwp 
Kiw ,ay;Gfs; ,uz;bidf; Fwpg;gpLf.

  2. ,g; nghwpKiw ,ay;Gfs; ,j;jhq;fpf;F Vd; mtrpak; vd;gjid tpsf;Ff?

  3. ,j;jhq;fpapid cw;gj;jp nra;ifapy; gFjp AiaAk; gFjp B iaAk; epue;jukhf 
,izg;gjw;F Vw;w Xu; Kiwiaf; Fwpg;gpLf.

 (2) 1. ePu; Nkw;Fwpj;j ,izg;G Kiwapid Nkw;nfhs;tjw;F gad;gLj;jg;gLk; cgfuzj; 
njhFjpapd; gFjpfisf; Fwpg;gpLf.

  2. ,t; cgfuzj; njhFjpapidf; nfhz;L ,izg;gpid Nkw;nfhs;Sk; nray; xOq;fpid 
tpgupf;Ff.

 (3) ,t; epWj;jw; jhq;fpapd; Jisfis ,Ltjw;fhd nray; xOq;if tpsf;Ff. mjw;F ePu; 
gad;gLj;Jk; cgfuzq;fisAk; Fwpg;gpLf.

 (4) ePu; jahu; nra;j epWj;jy; jhq;fpapd; cjtpAld; ijdNkhit vt;thW nfhq;fpwPl; jsj;jpy; 
epWTtPu; vd;gij tpgupf;Ff.
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03. 05 mm  tpl;lKk; 80 mm ePsKk; mstPLfshff; nfhz;l cUf;fpdhyhd cUis tbthd ghf 
nkhd;W  %yg;nghUshfj; jug;gl;Ls;sJ. ,jidg; gad;gLj;jp fPNoAs;s njhopEl;g tiujy; 
fspy; cs;s ,ae;jpuj;jpd; ghfk; jahupf;fg;gl Ntz;bAs;sJ. ,q;F vy;yh mstPLfSk; kpy;yp 
kPw;wupy; jug;gl;Ls;sd.

 (1) Jisfisj; jtpu;j;J> cUtpy; fhl;lg;gl;lthwhd Ntiyg; ghfj;ijf; filr;ry; 

nghwpnahd;wpd; (lathe machine) %ykhfj; jahupf;Fk; tpjj;ij tpsf;Ftjw;F> KiwNa fUtp 

fSk;> Jizf; fUtpfSk;> cgfuzq;fs;> mstply;> epiyepWj;jy; (Setting up) nrad; Kiw 
apd; gbKiwfs; Mfpatw;iw gUkl;lkhd tupg;glq;fspd; cjtpAld; tptupf;Ff.

 (2) cUtpy; jug;gl;Ls;s Ntiyg;ghfj;jpd; Jiwfis> epiyf;Fj;Jj; JisapL nghwpapidg; 

(Vertical drill machine) gad;gLj;jp  cUthf;Fk; tpjj;ij tpsf;Ftjw;F> KiwNa fUtpf 
Sk;> Jizf; fUtpfs;> cgfuzq;fs;> mstply;> milahskply;> epiyepWj;jy;> nrad; 
Kiwapd; gbKiwfs; mfpatw;wpd; gUkl;lkhd tupg;glq;fspd; cjtpAld; tptupf;Ff.

 (3) cUtpy; jug;gl;Ls;s Ntiyg; ghfj;ijg; G+u;j;jp nra;tjw;F cUtpy; fhl;lg;gl;Ls;sthW 

rhtptop (Key way) ntl;lg;gl;L Kbg;Gr; nra;ag;gl Ntz;Lk;. rhtp topia ntl;Ltjw; 
nfdg; gad;gLj;jj;jf;f nghwpiag; ngaupLf.

04. tspr;rPuhf;fKs;s fl;llk; xd;wpy; tspiag; gug;Gtjw;Fg; gad;gLj;jg;gLk; xU fhd; (..........) 
njhFjpapy; gOJs;s ril ,izg;igg; gjpypl Ntz;bAs;sJ. jfl;L cNyhfj;ijg; gad; 
gLj;jp ,izg;igr; nra;a Ntz;bAs;sJ. mjd; jpl;l tupg;glk; (mstpilf;F tiuag;gl 
tpy;iy) fPNo fhzg;gLfpd;wJ. vy;yhg; gupkhzq;fSk; kpy;ypkPw;wupy; cs;sd.

 rilapd; jbg;G 5 mm ck; cUisg; gFjpf;Fg; gad;gLj;jg;gLk; jfl;bd; jbg;G 3 mm ck; MFk;.

 a. 1. ,t;; ,izg;ig cw;gj;jp nra;tjw;Fg; gad;gLj;jg;gLk; cNyhfj;jpy; ,Uf;f Ntz;ba 
,U nghwpKiw ,ay;Gfisf; Fwpg;gpLf.

  2. ,izg;gpd; cw;gj;jpapy; Nkw;Fwpj;j ,U nghwpKiw ,ay;GfspdJk; Kf;fpaj;Jtj;ij 
tpsf;Ff.   

  3. ,t;tpizg;ig cw;gj;jp nra;tjw;F cfe;j Xu; cNyhfj;ijf; Fwpg;gpLf.

 b. ,U rilfisAk;  Riuahzpj; JisfisAk; cw;gj;jp nra;tjw;Fg; gad;gLj;j Ntz;ba 
cw;gj;jpr; nrad;Kiwapd; gbKiwfspd; njhlnuhOq;if tptupf;f.          (36 Gs;spfs;)
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05. ghlrhiy fl;llk; xd;wpd; Rtu;g;gFjpapy;  jfl;bdhy; nra;ag;gl;l uhf;if xd;wpid nghUj;J 
tjw;fhf jfl;L cNyhfj;ijg; gad;gLj;jp gpbfs; cw;gj;jp nra;a Ntz;bAs;sJ. mjd; jpl;l 
tupg;glKk;> rktsTj; Njhw;wKk; (mstpilf;F tiuag;gltpy;iy) fPNo fhzg;gLfpd;wJ. 
vy;yh gupkhzq;fSk; kpy;ypkPw;wupy; cs;sJ.

 gpb nra;tjw;Fg; gad;gLj;jpa jfl;bdJ gupkhzk; 200 mm x 200 mm x 2 mm MFk;.
 1. (1) ,t; gpb cw;gj;jpf;fhfg; gad;gLj;jg;gl;l jfl;bdJ gupkhzj;jpid tpsf;Ff. 
  (2) ,t; cNyhf gpbapid cw;gj;jp nra;tjw;Fg; gad;gLj;jg;gLk; cNyhfj;jpy; ,Uf;f 

Ntz;ba ,U nghwpKiw ,ay;Gfisf; Fwpg;gpLf.
  (3) gpbapd; cw;gj;jpapy; Nkw;Fwpj;j ,U nghwpKiw ,ay;GfspdJk; Kf;fpaj;Jtj;ij 

tpsf;Ff.
  (4) gpbapid  cw;gj;jp nra;tjw;F cfe;j Xu; cNyhfj;ijf; Fwpg;gpLf.

 2. gpbapid cw;gj;jp nra;tjw;Fg; gad;gLj;j Ntz;ba cw;gj;jp nrad;Kiwapd; gb 
Kiwfspd; njhlnuhOq;if tpgupf;f.

 3. msj;jy;> Fwpj;jy;. cw;gj;jp Mfpatw;Wf;Fj; Njitg;gLk; rhjdq;fisAk;> fUtpfisAk; 
ml;ltizg;gLj;jp> mit cw;gj;jp nrad;Kiwapd; vf;fl;lj;jpy; gLj;jg;gLfpd;wdntdf; 
Fwpg;gpLf.

 4. Jisfis mikf;Fk; NghJ  nra;ag;gLk; tpNrl cj;jp vd;d? mJ Vd; Nkw;nfhs;sg;gL 
fpd;wJ vd tpsf;Ff?

06. ,ae;jpug; ghfnkhd;W fPOs;s rktsTg;glj;jpy; fhl;lg;gl;Ls;sJ. ,J nrt;tf tbthd mbg; 

gFjp A iaAk; $uhd Edpg;gFjpiaAk; tise;j Jthuj;ijf; nfhz;l mbg;gFjp iaAk; cil 

aJkhd gFjp B iaAk; nfhz;Ls;sJ. ,itapuz;Lk; 10 mm jbg;Gs;s cUf;Fj;jl;by; Neu;j;jp 

ahf ntl;b vLf;fg;gl;lit gFjp Bapd; Jthuj;jpd; ikaj;jpypUe;J mjd; cr;rpg;gFjp 50 mm 

J}uj;jpy; mike;Js;sJ. ,J gFjp AAld; rkr;rPuhf nghUj;jg;gl;Ls;sJ. gFjp A apYs;s  

ehd;F Jthuq;fSk; mtw;wpd; ikaq;fs; xt;nthU tpspk;gpypUe;Jk; 5 mm rkJ}uq;fspy; 

mike;Js;sJ. ckf;F mm jbg;gs;s 10 cm x 10 cm msTila jfL jug;gl;Ls;sJ. (,t;TU 
mstpilf;F tiuag;gltpy;iy. vy;yh mstPLfSk; kpy;ypkPw;wupyhFk;.) 
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 c. msj;jy;.Fwpj;jy;> cw;gj;jpMfpatw;Wf;Fj; Njitg;gLk; rhjdq;fisAk; fUtpfisAk;  
ml;ltizg;gLj;jp mit cw;gj;jpr; nrad;Kiwapd; vf;fl;lj;jpy; gad;gLj;jg;gLfpd;wd 
vdf; Fwpg;gpLf.                                                     (21 Gs;spfs;)

 d ,izg;gpd;  cUisg; gFjpia cw;gj;jpnra;tjw;Fg; gpd;gw;wg;gLk; cw;gj;jpr; nrad; 
Kiwapd; gbKiwfspd; njhlnuhOq;if tptupf;f.                         (18 Gs;spfs;)

khfhzf; fy;tpj; jpizf;fsk;



 1. mbg;gFjp A apid cUthf;Ftjw;F jfl;il vt;thW mse;J Fwpj;J cUthf;FtPu; vd;gij 
tpgukhf vLj;Jf; $Wf.

 2. Nkw;Fg; gFjp B apidg; ngWtjw;F cUf;Fjl;by; ePu; tiuAk; Nfhl;L tiujiy tiue;J 
fhl;Lf.

 3. gFjpfis A, B vd;gtw;iw ,izf;Fk; Kiwia tpsf;Ff.
 4. ,t; cUtpid Neu;j;jpahf;f jFe;j Kbf;Fk; Kiwiaf; $Wf.

07. Fspu;ghdg; Nghj;jiyj; jpwf;Fk; NghJ epakk; my;yhj Kiwfs; gad;gLj;jg;gLfpd;wik gy; 
NtW tpgj;Jf;fSk;> ,lu;ghLfSk; Vw;Lfpd;wJ. ,jid jtpu;g;gjw;F khztd; xUtd;  cj;Njr  
Nghj;jy; jpwg;ghd; xd;iw tbtikf;fj; jpl;lkpLfpwhd;. mk;khztd; ePu; vdpd;

 1. Nghj;jy; jpwg;ghDf;fhd  ePu; mDkhdpf;Fk; jpl;lg;glk; tiuf.
 2. Nghj;jy; jpwg;ghid cw;gj;jp nra;aj; Njitahd cgfuzq;fspdJk;> nghUl;fspdJk; 

gl;baiyj; jUf.
 3. Nghj;jy; jpwg;ghid jahupf;Fk; NghJ gpd;gw;w Ntz;ba nray; xOq;ifAk; mjw;Fg; gad; 

gLk; cgfuzq;fisAk; gbKiwahfj; jUf.
 4. ckJ jahupg;ig NkYk; Nkk;gLj;Jtjw;fhd Nahridfis vLj;Jiuf;;f.

08. 2mm jfl;by; gpd;tUk; fpilg;gj;jpw;F Vw;g thw; gpizr;ry; xd;iw cw;gj;jpnra;aNtz;b 
As;sJ.

1. $W B (Mg;Grhtp Mzp)> C Mfpatw;iw cw;gj;jp nra;tjw;Fg; gad;gLj;jj;jf;f xt;nthU 
%yg;nghUisAk; Fwpg;gpl;L mk; %yg; nghUl;fis njupT nra;Ak; NghJ fUj;jpy; nfhs;s  
Ntz;ba  gz;Gfs; ,uz;bidAk; vOJf.

 2. $W A apy; fhzg;gLk; 4 JisfisAk; ,Ltjw;F gpd;gw;wj;jf;f nghUj;jkhd nghwp 
Kiwr; nray;Kiwiaf; Fwp;g;gpl;L Jthuq;fs; ehd;Fk; VNjh Neu; Nfhl;by; mikahikf; 
fhd fhuzq;fisf; Fwpg;gpl;L ,j;Jisfs; xt;nthd;iwAk; ,Lk;NghJ ftdj;jpy; nfhs;s 
Ntz;ba tplaq;fs; vit vdf; Fwpg;gpLf.

 3. vt;thwhd fjTfSf;F ,t; thw;gpizr;ry; gad;gLj;jg;gLfpd;wJ vdf; Fwpg;gpl;L 
gpizr;riy fjtpy; nghUj;Jk; nray;Kiwapd; gbKiwapid tpgupf;Ff.

 4. thw;gpizr;rypd; MAl; fhyj;ijAk; gz;G Kbg;igAk; Nkk;gLj;j gpd;gw;wj;jf;f cw;gj;jpr; 
nrad;Kiwapd; gbKiwfisf; Fwpg;gpLf.

09. 2mm jbg;Gs;s xU jfl;bypUe;J gpd;tUk; fpilg;glj;jpw;F Vw;g “g” IAk; nfhSf;fpiaAk; 
cw;gj;jp nra;jy; Ntz;Lk;.

1. mjpy; A,B (Mg;Gr;rhtp Mzp)> C vdf; Fwpf;fg;gl;Ls;s $Wfs; xt;nthd;iwAk; cw;gj;jp 
nra;tjw;Fg; gad;gLj;jj;jf;f xt;nthU %yg;nghUisf; Fwpg;gpl;L> mk;%yg; nghUisj; 
njupe;njLf;Fk;NghJ fUj;jpw; nfhs;s Ntz;ba ,U gz;Gfs; tPjk; vOJf.
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 2. ,q;F $W A apy; fhzg;gLk; jt;itj; Jisj;Jj; jahu; nra;tjw;F cfe;j cw;gj;jpr; 
nrad;Kiwapd; gbKiwfis xOq;F Kiwahf tptupf;f.

 3. ,q;F $W  C apy; fhzg;gLk; jt;itj; jahu; nra;tjw;F cfe;j cw;gj;jpr; nrad;Kiwapd; 
gbKiwfis xOq;F Kiwahf tptupf;f

 04. “ g” ck; nfhSf;fpAk; vd;gjd; gz;G Kbg;igAk; ePbj;jpUg;gijAk; cWjpg;gLj;jg; gad; 
gLj;jj;jf;f cw;gj;jpr; nrad;Kiwapd; gbKiwfs; ahit?

10. fl;llk; xd;wpd; Rtu;g;gFjpapy; jfl;bdhy; nra;ag;gl;l Kjy; cjtpg; ngl;b xd;wpidg; nghUj;J 
tjw;fhfj; jfl;L cNyhfj;ijg; gad;gLj;jpg; gpbfs; cw;gj;jp nra;a Ntz;b As;sJ. mjd; rk 
tsTj; Njhw;wKk; (mstpilf;F tiuag;gltpy;iy) fPNo fhzg;gL fpd;wJ. vy;yhg; gup 
khzq;fSk; kpy;yp kPw;wupy;. cs;sJ.

 gpb nra;tjw;Fg; gad;gLj;jpj; jfl;bdJ gupkhzk; 220 mmx 180mmx5mm MFk;.
 1. (1)  ,t; gpb cw;gj;jpf;fhfg; gad;gLj;jg;gl;l jfl;bdJ gupkhzj;jpid tpsf;Ff.
  (2)    ,t; cNyhfg; gpbapid cw;gj;jp nra;tjw;Fg; gad;gLj;jg;gLk; cNyhfj;jpy;  ,Uf;f   

Ntz;ba  ,U nghwpKiw ,ay;Gfisf; Fwpg;gpLf. 
  (3)  gpbapd; cw;gj;jpapy; Nkw;Fwpj;j ,U nghwpKiw ,ay;GfspdJk; Kf;fpaj;jtj;ij 

tpsf;Ff.
  (4) gpbapid cw;gj;jp nra;tjw;F cfe;j cNyhfj;ijf; Fwpg;gpLf.

 2. gpbapid cw;gj;jp nra;tjw;Fg; gad;gLj;j Ntz;ba cw;gj;jp nrad;Kiwapd; gb Kiw 
fspd; njhlnuhOq;if tpgupf;f.

 3. msj;jy;> Fwpj;jy;> cw;gj;jp Mfpatw;Wf;Fj; Njitg;gLk; rhjdq;fisAk;> fUtpfisAk; 
ml;ltizg;gLj;jp> mit cw;gj;jpr; nrad;Kiwapd; vf;fl;lj;jpy; gad;gLj;jg;gLfpd;wd 
ntdf; Fwpg;gpLf.

 4. Jisfis mikf;Fk;NghJ nra;ag;gLk; tpNrl cj;jp vd;d? mJ Vd; Nkw;nfhs; 
sg;gLfpd;wJ vd tpsf;Ff? 

11. Fspu;ghdg; Nghj;jiyj; jpwf;Fk; NghJ epakk; my;yhj Kiwfs; gad;gLj;jg;gLfpd;wd. ,j 
dhy; gy;NtW tpgj;Jf;fSk; ,lu;ghLfSk; Vw;gLtij mtjhdpj;j njhopy;El;g ghlj;ijf; 
fw;Fk; khztd; xUtd; mjw;fhfg; Nghj;jy; jpwg;ghidj; jahupg;gjw;F cj;Njrpj;jhd;. mjw; 
fhd jpl;lg;glk; fPNo jug;gl;Ls;sJ.

 1. Nghj;jy; jpwg;ghid cw;gj;jp nra;a Njitahd cgfuzq;fspdJk; nghUl;fspdJk; 
gl;baiyj; jUf.

 2. Nghj;jy; jpwg;ghidj; jahupf;Fk; NghJ ePu; gpd;gw;wNtz;ba nray; xOq;F Kiwia 
tpgupf;f.

 3. ckJ epu;khdpg;gpy; vspa nraw;ghl;ilAk; ,ay;igAk; NkYk; Nkk;gLj;Jtjw;fhd 
Nahridfis vLj;Jiuf;f.

 4. Nghj;jy; jpwg;ghdpw;fhf ePu; njuptpf;Fk; 2 NtWtifahd epu;khdpg;gpd; jpl;lj;jpid tiuf.
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12. xU 4 m cauKs;s tpsf;Fj; jk;gj;ij epWTtjw;F cj;Njrpf;fg;gl;Ls;s xU Nfhg;gpd; Kfg;G 

epiyg;glKk; fpilg;glKk; cUtpw; fhzg;gLfpd;wd. mJ A, B vd;Dk; ,U gFjpfisf; 

nfhz;Ls;sJ. gFjp A MdJ  tpsf;Fj; jk;gj;ijj; jhq;fj;jf;f xU rJug; nghl;b (Box) 

cUf;Ff; fhd; MFk;. mb  B MdJ epyj;jpw; nghUj;jg;gLtjw;F cUtpw; fhzg;gLfpd;w thW 

4 Jisfs; Njitg;gLfpd;wd. ck;kplk;  FWf;Fntl;L  20 cm x 20 cm If ;  nfhz;l xU 40 cm 

ePsKs;s ngl;b cUf;Ff; fhDk; 10 mm jbg;Gk; 70 cm x 70 cm msTk; cs;s Xu; cUf;Fj; jfLk; 
jug;gl;Ls;sd.

 1.  NkNy cUtpy; mb B gFjpia mse;J Fwpj;J ntl;Lk; gbKiwfspd; njhliuj; njhlf; 
fj;jpypUe;J xOq;FKiwapy; fhl;Lf.

 2. NkNy tupg;glj;jpw; fhzg;gLfpd;wthW Nfhg;Gf;fhfg; ngl;b cUf;Ff; fhd; gFjpia 
mse;J> Fwpj;J ntl;Lk; gbKiwfspd; njhliuj; njhlf;fj;jpypUe;J xOq;FKiwapy; 
fhl;Lf.

 3. jl;il cUf;F mbiaAk; ngl;b cUf;Fg; gFjpiaAk; Nfhf;Fk; tpjj;ij tpsf;Ff.
 4. Nfhg;ig Kw;whf;fp Kbf;Fk; Kiwia tpsf;Ff.
 5. Nfhg;igg; gad;gLj;Jk;NghJ ngl;b cUf;Ff; fhd; gFjpapy ePu; NrUjy; rhj;jpakhFk;. 

Nfhg;ig ePu; ntspNaWk; tpjj;jpy; tbtikg;gjw;fhd xU topiaj; njuptpf;f.

13. njhopw;jsk; xd;wpy;  Vw;glj;jf;f tpgj;Jf;fis tifg;gLj;jp njhopy; jsj;jpy; tpgj;Jf;fs; 
Vw;glhJ jLf;f rpwe;j njhopy;tpidQu; vd;w tifapy; ck;khy; Nkw;nfhs;sj;jf;f 
Kd;Ndw;ghLfs; ahit?
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01 - ,ae;jpuj;jpd; $Wfs; - tpil
 

01. 1. TDC ,w;Fk; BDC ,w;Fk; ,ilNa cs;s cUisapd; gFjpapd; fd msT thupa fd msT 
vdg;gLk;.                                                             (05 Gs;spfs;)

 2. TDC miktpw;F NkNy cUisapd; milj;j Kfj;jpdhy; vy;iyg;gLj;jg;gLk; fd msT 
,sf;f fd msT vdg;gLk;.                                            (05 Gs;spfs;)

 3. cUisapd; KOf;fd msTk; mjhtJ BDC miktpypUe;J cUisapd; mile;j Kfj;jp 
dhy; vy;iyg;gLj;jg;gLk; fd msT ,sf;ffd msTld; nfhz;Ls;s tpfpjk; neUf;fy; 
tpfpjk; vdg;gLk;.                                                      (10 Gs;spfs;)

02. neUf;fy; mbg;G Kbe;j gpd;du; tY mbg;G Muk;gkhfpd;wJ. tY mbg; 

gpy; Kryk; TDC ,ypUe;J BDC tiuf;Fk; nry;fpd;wJ. ,jdpilNa 
vy;yh thy;TfSk; milf;fpd;wd. tY mbg;gpy; vQ;rpd; cUisap 
Ds;Ns vupnghUs; jfdkiljy; eilngWfpd;wJ. ,q;F toq;fg;gLk; 
ntg;gj;jpd;; tpisthf cUisapDs;Ns ,Uf;Fk; thAf;fyit 

tpuptile;J Kryj;jpd; kPJ cijg;G tYitg; gpuNahfpj;J mjid BDC 
tiuf;Fk; js;Sfpd;wJ.  ,jd; %yk; tY mbg;gpy; vupnghUs; jfd 
kiltjhy; cw;gj;jp nra;ag;gLk; tY njhLf;Fk; NfhypD}lhf Row;wpj; 
jz;Lf;;F CLflj;jg;gLfpd;wJ. ,t;thW vQ;rpDs;Ns eilngWk; 
vupnghUs; jfdj;jpd; %yk; tpLtpf; fg;gLk; rf;jp Row;wpj; jz;Lf;F CL 

flj;jg;gl;L TDC ,ypUe;J BDC tiuf;Fk; eilngWk; Kryj;jpd; ,af; 
fk;; tY mbg;G vdg;gLk;. vQ;rpdpd; tY cw;gj;jp nra;ag;gLk; xNu re; 
ju;g;gk; tY mbg;ghFk;. Vida vy;yh mbg;Gf;fspYk; Rw;wpj; jz;bd; 
,af;fj;ijj; njhlu;r;rpahfg; NgZtjw;F mt;tYtpy; xU gFjp nry 
tplg;gLfpd;wJ. tY mbg;gpy; cw;gj;jp nra;ag;gLk; tYitg; gwg;Gr; 
rpy;ypd; %yk; Ngzpf; nfhz;L kWgbAk; tY mbg;Gf; fpilf;Fk; 
tiuf;Fk; vQ;rpd; ,aq;Ffpd;wJ. 

03. t rpypz;lu; njhFjpapd; Nkw;gFjpiaAk; rpypz;lu; Nky; %bapd; mbg;gFjpiaAk; ed;F Rj;jk; 
nra;J nfhs;sy; Ntz;Lk;.

 t Nky; %bapd; tspj; jilapy; “TOP” vd vOjpa gFjp Nky;  Nehf;fp mikAkhW rpypz;lu; 
njhFjpapy; nghUj;Jjy;.

 t gpd;du; rpypz;lu; njhFjpapd; kPJ rpypz;lu; Nky; %bia itj;jy;.

 t mjpy; cs;s Eiotspj; JisapD}lhf nghUl;fs; cl;nry;tij jLf;f mjid VjhtJ 
ml;il nfhz;L milj;jy;.

 t rpypz;lu; Nky; %bapd; Riuahzpfis ,t; xOq;FKiwapy; ,Wf;Fjy;.
     (30 Gs;spfs;)

04. 1. ; Neu;Nfhl;L ,af;fk
  xNu jpirapy; vspa Neu;Nfhl;by; eilngWk; ,af;fk; Neu;Nfhl;L ,af;fk; vdg;gLk;.
  thu;g;gl;br; nrYj;Jk;tifapy; gl;bapd; xU gf;f ,af;fk; cjhuzk;:
  Row;rp ,af;fk;

  xU Gs;sp gw;wp Row;rpahf eilngWk; ,af;kf; cjhuzk;: tz;by; rf;fuk; RoYjy;
miyT ,af;fk;;

  XU Gs;sp gw;wp ,Ugf;fKk; khwp khwp Vw;gLk; ,af;fk;.
cjhuzk;: kzpf;$l;L Cry; epfu; khw;W ,af;fk;
 epiyahd ,uz;L Gs;spfSf;F ,ilapy; njhlu;r;rpahf ,U jpirfspYk; eilngWk; 
,af;fk; 
cjhuzk; : fhw;wbf;Fk; ifg; gk;gp 

  

71 ,ae;jputpay;khfhzf; fy;tpj; jpizf;fsk;



02. a. A - ,af;ftoq;fp Cam

  B - ,af;f toq;fpr; Nrhiz (Lobe)

  C  - js;Sjz;L (Pushrod)

  D - ce;jhl;rpg;Gyk; (Rockerarm)

  E  - thy;G tpy; (Valvespring)

 b. thy;G ntg;gkilAk; NghJ tpuptilAk; mt;thW tpuptilapd; thy;T thy;G ,sf;fk;: 
topfhl;bapDs; ,aq;f KbahJ ,Wfpf; nfhs;Sk;. ,jid eptu;j;jp nra;tjw;fhf tpuprYf; 
fhd ,sf;fj;ij itj;jpUj;jy; Ntz;Lk;. ,jidNa thy;T ,sf;fk; vd miog;gu;. 

   : thy;T ntg;gilAk; NghJ ePl;rp milAk;. ,jdhy; thy;T ,Uf;ifapy; Tappat ,sf;fk;
,Ue;J tpyfpr; nrd;W jpwe;J nfhs;Sk;. vdNt thy;T ed;F ,Wf;fkhf %lg;gl;bUf;f 
Ntz;Lkhapd; tpuprYf;fhd ,sf;fj;ijg; gpuNahfpj;Nj nghUj;Jjy; Ntz;Lk;. ,t; 
,sf;fkhdJ thy;Tj; jz;bd; me;jj;jpy; my;yJ Ml;bg; Gaj;jpy; gpuNahfpf;fg;gLfpd;wJ. 

,jidNa  vd miof;fg;gLk;.Tappat ,sf;fk;

05. a. (1) Kjyhk; mKf;f tisak;
  (2) ,uz;lhk; mKf;f tisak;
  (3) vz;iz tisak;
  (4) MLjz;L my;yJ  Kryk;
  (5) ,izf;Fk; jz;L
  (6) ngUKizg; Nghjpif
  (7) ngUKizg; Nghjpif %b
  (8) ngUKizg; Nghjpif %b Mzp
  (9) tpisag; G+l;L
  (10) fl;rz;Mzp

(10 Gs;spfs;)                                                            

 b. Kjyhk; ,uz;lhk; mKf;f tisaq;fs; - cUisapd; mKf;fj;ijg; ghJfhj;jy;
     -cUisr; Rtupy; ,Ue;J vz;nzia topj;J  

kPz;Lk; fPNo tply;.
  vz;nza; tisak;: - cUisr; Rtupy; vz;nza;g;glyj;ij Vw;gLj;jp  Kryk; cuha;tpd;wp 

,yFthf ,aq;f toprikj; jy;.

 c. tisa khw;wr; nraw;ghL

  t tisaq;fis ed;F guprPypj;jy;

  t Kjypy; vz;iz tisaj;ij mtjhdkhf ML jz;bd; %d;whtJ gs;sj;jpy; 
nghUj;Jjy;.

  t ML jz;bd; ,uz;lhtJ  gs;sj;jpy; mKf;f tisaq;fspy; xd;wpid Nky;> fPo; tsk; 
ghu;j;J nghUj;Jjy;.

  t %d;whtJ mKf;f tisaj;jpid %d;whtJ ML jz;L gs;sj;jpy; tsk; ghu;j;J 
nghUj;Jjy;.

  t neUf;fy; gl;bia gad;gLj;jp ML jz;il cUisapDs;Ns nrYj;Jjy;.
 (25 Gs;spfs;)  

 d. t thA tisaq;fs; vy;yhtw;wpYk; xNu msT fhw;W mKf;fk; ,y;yhik

  t jsu;e;j nrYj;jy; %l;Lf;fs;

  t tpy;Yj; jfz;bd; U Mzpfs; jsu;e;J my;yJ cile;jpUj;jy;;

  t nrYj;jy; Jizg;nghwpapd; Mjhuq;fs; jsu;j;jpUj;jy;

  t nrYj;jy; ngl;bapy; kpf mjpfkhd Ml;lk; 

  t jsu;e;j Miuf;Nfhs;fs;

  t rpy;yhl;r;rp Nfhzk; kpf mjpfkhf ,Uj;jy;

  t cUtpse;j rpw;fs; my;yJ thA tisaq;fs;

  t Nja;e;J Nghd my;yJ cile;J Nghd Kd; tpy;Yfs;
(25 Gs;spfs;)
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06. Gwtsp vQ;rpDs;Ns cwpQ;rg;gLjy; mJ neUf;fg;gLjy; vupnghUs; jfdk; (tY mbg;G) jfd 
kile;j thAit vQ;rpdpypUe;J ntspNaw;wy; vDk; ehd;F nrad;KiwaAk; eilngW tjw;F 
Kryj;jpd; ,uz;L mbg;Gfs; kl;LNk Njitg;gLfpd;wd.

(03 Gs;spfs;)

 t ,uz;L mbg;G nrad;Kiwapy; vQ;rpdpy; njhopw;gLk; gFjpfisf; Fwpg;gpl;bUg;gpd;
(03 Gs;spfs;)

 t xt;nthU  mbg;Gk; nraw;gLk; tpjk;.                                    (03 Gs;spfs;);

 t tY mbg;ig tpgupj;jy;                                               (03 Gs;spfs;) 

 t ntspNaw;Wk; mbg;ig tpgupj;jy;                                        (03 Gs;spfs;)

07. 1. ;jPg;nghwp vupgw;wy; vQ;rpd;          neUf;fy; vwpgw;wy; vQ;rpd

  (1) jPg;nghwpr; nrUfpapd; %yk;        cau; mKf;fj;jpd; %yk;
   jfdr; nrad;Kiw  jfdr; nrad;Kiw
  (2) vupnghUshf ngw;Nwhy;        vupnghUshf Bry; 
  (3) Fiwe;j tY kw;Wk; KWf;F jpwd; FiwT   cau;tY kw;Wk; KWf;Fj;jpwd; cau;thdJ
  (4) tpiuthf cau;fjpia milAk;   Ntf mjpfupg;G tPjk; xg;gPl;lstpy; FiwT
  (5) ghuk; Fiwe;j ,ae;jpuk;   ghuk;$ba cWjpahd ,ae;jpuk;

     (10 Gs;spfs;)

08. 1.               ;ngw;Nwhy; ufk; Bry; ufk

  (1) fhgNdw;wp /fhgNwl;lu;     Bry;> gk;gp> gpRUk; gk;gp
  (2) vupnghUs; tsp fyit   tsp fyit kl;Lk;> cs;nsLf;fg;gLk;
  (3) vupA+l;ly; njhFjp gad;gLfpd;wJ   ntg;gkhf;fp khj;jpuk; gad;gLk;
 

09. gy cUisfs; ,Uf;Fk; NghJ mtw;wpd; tY mbg;G gy;NtW re;ju;g;gq;fspy; cz;lhfpd; 
wikahy; vQ;rpdpy; cw;gj;jpahfpd;w KWf;F jpwDk; rPuhdjhf (Vw;w ,wf;fkw;w) fhzg;gLk;.  
,jd; fhzkhf mstpy; rpwpa gwg;Gr; rpy;iyg; gad;gLj;jyhk;.

10. a. mjpf xyp / mjpu;T / njhlf;fk; fuL KulhdJ / njhlf;fk; jhkjkhFk;.      … 

  FiwT tpidj;jpwd;/Fiwe;j tO/Fiwe;j ,Oit tpir/ Fiwe;j vupnghUs; tpidj;jpwd; 

…

 mjpfsT fUk; Gif  / ntz;Gif /thAf;fs; ntspNaw;wk;            …

b. - vd;[pndhd;wpd; ntt;NtW njhopw;gL epiyfSf;F ntt;Ntwhd msT vupnghUs; Njit 

nad Fwpg;gpLjy;. Š

  - ,t;ntt;Ntwhd msT vupnghUs; G+uz jfdkila /Ntjptpfpjj;Jf;fika (Stoichiornet ric 

mixture)/ vupgw;wy; tpfpjj;Jf;F tsp (xl;rprd;) Njitnadf; Fwpg;gpLjy;. Š

  - ,jdhy; cs;spOg;G Jthuq;fs;/ Foha;;njhFjpA+lhf vd;[pDs; nry;Yk; tspapy; msT 

Js;spakhff; fl;Lg;gLj;jg;gly; Ntz;Lnkdf; Fwpg;gpLjy;. Š

11. b. t jug;gl;Ls;s neUffy; tPjj;jpy; jPg;nghwpr; nrUfp vupgw;wy; vQ;rpdpd; thAf;fyitapd;  
tpidj;jpwd; neUf;fy; vQ;rpdpd; thAf;fyit tpidj;jpwd; kpff; $baJ. (10 Gs;spfs;)

  t vd;whYk; nray;Kiwahfg; gad;gLj;Jk; neUf;fy; vupgw;wy; vQ;rpd; xd;wpd; neUf;fy; 
tpfpjk; jPg;nghwpr; nrUfp vupgw;wy; vQ;rpd;fspd; neUf;F tpfpjj;ij tplf;tplf;$Ljyh 
Fk;. mit kpff; $Ljyhd thAf;fyit tpidj;jpwd; nfhz;ljhFk;.      (10 gs;spfs;)

  t vdNt kpff; $Ljyhd  tY Njitg;gLk; ghukhd thfdj;jpw;fhf Cl vQ;rpd; gad;g 

Lj;JtJ ,yhgfukhdJ. (vupnghUis kPjg;gLj;jyhk;) …

t mj;NjhL VjhtJ tYitg; ngw;Wf; nfhs;tjw;Fg; gad;gLj;jNtz;ba Cl vQ;rpdpd; 
msT rpwpjhFk;. vdNt vQ;rpid itg;gjw;fhf Njitg;gLk; ,lk; FiwthFtNjhL. 
vupnghUspd; tpidj;jpwikAk; $LjyhFk;. vdNt ghukhd thfdj;jpw;fhf mNef khf 

Cl vQ;rpd; gad;gLj;jg;gLk;.

15
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 a. thy;Tf; fhyg;gFjpapd; tupg;glk;

 ehd;F mbg;Gr; nray;Kiwiaf; fhl;Ljy; 

 t cwpQ;ry; mbg;G     (Suction Stoke) ‚                 

 t neUf;fy; mbg;G     (Compressing Stork) ‚

t tO mbg;G              (Power Storke)  ‚

t ntspafw;W mbg;G   (Exhaust strok)  ‚                            
   (08 Gs;spfs;)

 xt;nthU mbg;Gk; nraw;gLk; tpguj;ij tpgupj;jpy; ƒ     

 t Kryk; TDC apypUe;J BDC tiu nry;Yk; �                 

t cwpQ;ry; thy;T jpwe;jpUf;Fk;  �  

 t Gw tspahdJ cwpQ;ry; thy;tpD}lhf vQ;rpd; vQ;rpid Nehf;fp ,Of;fg;gLk;.  � 

 neUf;fy; mbg;gpy; ƒ     

 t Kryk; BDC apypUe;J TDC tiu nry;Yk; ƒ  

 t neUf;fy;  mbg;gpy; Muk;g miufhyj;jpy; cwpQ;ry;thy;T %lg;gLk;.  � 

t ehd;F cUisfSk; ,izAk; tpjj;ij tiuglj;jpy; fhl;bapUg;gpd; cupa 03 Gs;spfis 
toq;fTk;.

 t thy;T jpwf;Fk;/ %Lk; Kiwfis  tupg;glj;jpy; fhl;bapUg;gpd;  cupa Gs;spfis 
toq;fTk;.

 t cUis> thy;T vd;gtw;iw tupg;glj;Jld; ehd;F  mbg;G nray; KiwfisAk; tpsf;fp
apUg;gpd; cupa Gs;spfis toq;fTk;.

 t Nfhzj;ijf; fhl;LtJ  mtrpakpy;iy.

 t Kryk; TDC tiu nry;Yk; NghJ cUisapYs; fhzg;gLk; thA nehUf;fYf;Fl;gl;L 
mKf;f> ntg;gk; mjpfupf;Fk;.    ƒ

IVC BDC EVO

IVO TDC EVC

0
38

052

08

0
10

IVO -  Intake Valve  open
  cwpQ;rp thy;T jpwf;fpd;wJ

IVC- Intake Valve Closes
  cwpQ;R thy;T milf;fpd;wJ

EVO-  Exhaust  Valve  open
  ntspr;Rw;W thy;T jpwf;fpd;wJ.

EVC- Exhaust Valve Closes
  ntspr;Rw;W thy;T milf;fpd;wJ.

O O O O
cwpQ;R thy;T jpwe;jpUf;Fk; Neu tPr;R         = 8  + 180 + 38 = 226

O O O O
ntspafw;W thy;T  jpwe;jpUf;Fk; Neu tPr;R     =  82  + 180 + 10 = 242

ntspafw;wy; 
thy;T

nfhLf;Fq;
Nfhy;

Row;wpj; 
jz;L cwpQ;ry; 

mbg;G
(..................)

njUf;fy; 
mbg;G

(..................)

tY mbg;G
(..................)

ntspafw;W mbg;G
(..................)

cwpQ;R thy;T

TDC TDC TDC TDC

BDCBDC BDC BDC BDC
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t nehUf;fy; mbg;gpy; ,Wjp miug;gFjpapy; Kryk; TDC I Nehf;fp tUtjw;F Kd;G vup 
nghUs; cl;gha;r;rp %yk; jfd miwapYs;Ns vupnghUs; tprpwg;gLk;. ƒ

t rw;W Neuj;jpd; gpd;du; Bry; thAf;fyit RahjPd jfd ntg;gepiyia kPWtjdhy; 
jfdr; nray;Kiw Muk;gkhFk;.   ƒ

(10 Gs;spfs;).                      
 tY mbg;G

 t Kryk;  TDC apypUe;J  BDC tiur; nry;Yk;  �

 t vupnghUs; nkd;NkYk; jfdkile;J thAf;fyitia ntspapLk;. ‚

t ,U thy;TfSk; %lg;gLk; epiyapy; vQ;rpd; cUisapYs; mKf;fk; cau;tile;J Kryk; 
fPo;Nehf;fp js;sg;gLk;.  ‚

t tY mbg;G ,Wjp miug;gFjpapy; ntspNaw;Wk; thy;T jpwf;fg;gLk;.  ‚
(06 Gs;spfs;) 

 ntspNaw;Wk; mbg;g / ntspafw;W mbg;G

 t Kryk BDC apypUe;J TDC tiur; nry;Yk; � 

 t jfdkile;j thAf;fyit ntspafw;Wk; thy;tpD}lhf ntspNaw;wg;gLk;. �

t ntspafw;Wk; mbg;gpd; ,Wjp miug;gFjpapy; cwpQ;ry; thy;T jpwf;fg;gLk;  �

t Kryk; kPz;Lk; TDC tiu tUk; NghJ mLj;j Rw;wpd; mbg;G Muk;gkhFk;. �

t cwpQ;ry; mbg;gpd; Muk;g miug;gFjpapy; thy;T %lg;gl;bUf;Fk;. �

t ,t; vQ;rpdpy; ehd;F cUis cs;sjhy; cUis ehd;fpYk; 180  tPjk; O

,ilntspAld; ehd;F mbg;Gr; nray;KiwAk; ,lk;ngWk;.                  ƒ
(08 Gs;spfs;) 

 c. fUk;Gif Vw;gLtjw;fhd fhuzk; vQ;rpDy; Vw;gLfpd;w miu vupnghUs; jfdkhFk;. mjw; 
fhd fhuzk; G+uzkhf jfdkilahikahFk;. …

  1. vQ;rpdpd; cs;Ns toq;fg;gLk; tspapd; msT G+uzj;jfdj;jpw;fhf Njitahd msit 

tplf; FiwthFk;.                    …
2. vQ;rpdpd; cs;Ns fhzg;gLk; tsp Njitahd neUf;fy; Vw;glhikapdhy; mq;F 

ntg;gjfdr; nraw;ghl;ilg; g+uzg;gLj;Jtjw;Fg; NghjpasT ntg;gepiy ,y;yhik.          

ƒ                   

d. t tOTila vupnghUs; cl;gha;r;rpapdhy; nry;yhik (atomize) …

t jtwhd Neuj;jpy; vupnghUs; cl;gha;r;rg;gly; …              

   t vQ;rpdpd; cUis kw;Wk; Kryj;jpd; tiyay; (piston ring) Nja;tiljy;

   t jilg;gl;l fw;W tbfl;b (air filter)                    

t mstpw;F mjpfkhf vupnghUs; cl;gha;r;rg;gly ;                          …

   t neUf;fy;                    …

t vupnghUs; gk;gp gbtFg;Gr; nra;ag;gl;lik (Calibration)

 (5x2=10Gs;spfs;)

 e t Fsp&l;liy tpidj;jpwDld; nraw;gLj;Jtjw;fhf kpfTk; $ba fjpapy; gha;r;Rk; 
jd;ik nfhz;l ikatfw;rpg;gk;gp (Centrifugal pump)nghUj;jkhdjhFk;.  …

t Neu; ngau;r;rpg;gk;gp (Positive displacement pump) gad;gLj;JtJ Fiwthd 
gha;r;Rk; fjpAld; $ba mKf;fk; Njitg;gLk; re;ju;g;gj;jpyhFk;. …

(5x2=10 Gs;spfs;) ;
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 02 - FspNuw;Wk;; njhFjp - tpil

01. 1. vQ;rpd;  njhopw;ghl;L ntg;gepiyia miltjd; %yk; njhopw;ghl;Lg; gFjpfspd;  (tpNrl 
khf Kryr; RtUf;Fk; cUisr;  RtUf;FkpilNa) ,ilntsp Fiwfpd;wJ. mg;NghJ  
neUf;fpa tsp frpjy; Fiwfpd;wJ. mg;NghJ neUf;fy; mKf;fk; mjpfupf;fpd;wJ.  NkYk; 
krFfspd; gpRf;FikAk; Fiwfpd;wJ. vQ;rpd; njhopw;ghl;L ntg;gepiyia miltjdhy; 
cw;gj;jp nra;ag;gLk; ntg;gk; Rtu;fspdhy; cwpQ;rg;gLjYk; ,sptsthfpd;wJ. ,jd; 
%yk; cw;gj;jp  nra;ag;gLk; ntg;g tYtpy; ngUk; gFjp Kryj;jpd; kPJ ngwg;glyhk;.

  ,jd; %yk;

  Ÿ vQ;rpdpd; tYtpy; ngUk; gFjpiag; gad;gLj;jj;jf;fjhf ,Uj;jy;

  Ÿ vupnghUs; rpf;fdk; mjpfupj;jy;

  Ÿ #oypw;F  eilngWk; jPq;F ,optsthjy;
 my;yJ

  Nkw;Fwpj;j fUj;Js;s ve;j tpilAk;                                  (15 Gs;spfs;)

 2. vQ;rpidj; njhlf;Fk; NghJ cUisr; Rtu; cl;gl;l vy;yhg; gFjpfSk; Fspu;r;rpailfpd; 
wd. vQ;rpidj; njhlf;FtjDld;> ePu;g;gk;gpAk; njhopw;gl;L ePu;g; Rw;Nwhl;lr; nrad;Kiw 
eilngWfpd;wJ. ePu;r; Rw;Nwhl;lr; nrad;Kiw fhuzkhf vQ;rpd; njhopw;ghl;L ntg;g 
epiyia miljy; jhkjkhfpd;wJ. ,e; epiyikiaj; jtpu;g;gjw;F ntg;gepiyf; 
fl;Lg;ghl;L thy;tpdhy; NkNy ,Uf;Fk; ePu; top (mjhtJ fjpu;j;jpapd; Nky; jhq;fpf;Fr; 
nry;Yk; ePu; top) jilg;gl;bUf;Fk;. ,t;thW  jilg;gLtjdhy; fjpu;j;jpapd; Nky; jhq;fpf;F 
ePu; nry;yhky; ,il top topNa vQ;rpdpd; clypDs;Ns ePu; Rw;wpNahlj; njhlq;Ffpd;wJ. 
vQ;rpd;  njhopw;gl;lTld; vQ;rpDs;Ns cs;s ntg;gk; me;ePupdhy; cwpQ;rg;gLfpd;wikahy; 
ePupd; ntg;gepiy mjpfupf;fpd;wJ.  mjd; %yk; ntg;gepiyf; fl;Lg;ghl;L thy;T mjpy; 
Fwpg;gpl;l ntg;gepiyia miltjDld; jpwf;fpd;wJ. mg;NghJ ePu;  fjpu;j;jpapD}lhfr; 
nry;fpd;wJ. ,jd; %yk; cs;NsapUf;Fk; ePupd; ntg;gepiy FiwAk;NghJ ntg;gepiyf; 
fl;Lg;ghl; Lg;ghl;L thy;T %b ePupd; ntg;gepiy mjpfupf;Fk; mNj Ntis ePupd; ntg;gepiy 
mjpfupf; Fk; NghJ ntg;gepiyf; fl;Lg;ghl;L ty;T jpwe;J ntg;gepiy Fiwfpd;wJ. 

  ,t;thW ntg;gepiy khWtjDld; ntg;gepiyf; fl;Lg;ghl;L thy;T  jpwg;gjd; %yKk; 
%Ltjd; %yKk; vQ;rpDs;Ns njhopw;ghl;L ntg;gepiy fl;Lg;gLj;jg;gLfpd;wJ.

  my;yJ
  Nkw;Fwpj;j tpil my;yJ fUj;J cs;s vt;tpilf;Fk;                      (30 Gs;spfs;)

02. vQ;rpd;  njhlq;fp ,aq;f Muk;gpf;Fk; NghJ cUisr; Rtu; cl;gl vy;yhg; gFjpfSk; Fspu;r; 
rpahf ,Uf;fpd;wJ. vdNt vQ;rpid njhlq;Ftjhy; ePu;g;gk;gpAk; njhopw;gl;L ePu;r; Rw;Nwhl;l 
nrad;Kiw eilngWtjhy; vQ;rpd; njhopw;ghl;L ntg;gepiyia miljy; jhkjkhfpd;wJ. ,e; 
epyikiaj; jtpu;g;gjw;F  ntg;gepiyf; fl;Lg;ghl;L thy;tpdhy; fjpu;j;jpapd; Nky; jhq;fpf;F ePu; 
nry;yhky; jilg;gLj;jg;gl;L vQ;rpd; clypDs; ePu; Rw;wpNahl ,lkspf;fpd;wJ. vQ;rpd; Ntiy 
nra;a Muk;gpj;jTld; vQ;rpd; gbg;gbahf ntg;gepiy mjpfupf;Fk; NghJ ntg;gj;ij cwpQ;Rk; 
ePupd; ntg;gepiyAk; cau;fpd;wJ. ,e;epiyapy; vQ;rpd; njhopw;ghl;L ntg;gepiyiaj; jhz;Lk; 
NghJ ntg;g epWj;jp thy;T jpwe;J ePupid fjpu;j;jpapd; Nky; jhq;fpf;F #lhd ePiu nry;y 
mDkjpf;Fk; mg;NghJ Fspuhd ePu; fjpu;j;jpapd; fPo; jhq;fpapy; ,Ue;J vQ;rpDs; te;J vQ;rpDs; 
ePu;njhopw;ghl;L ntg;gepiyf;F te;jTld; ntg;gepwj;jp thy;T %bf;nfhs;Sk;. ,t;thNw khwp 
khwp ntg;gepWj;jp thy;T njhopw;;gLk;.

 

76 ,ae;jputpay;khfhzf; fy;tpj; jpizf;fsk;



  KOikahd njhFjp fhl;lg;glhtpbd; Fspu;j;jp> tprpwp> ePu;g;gk;gp Fwpg;gpl;lhy; Gs;sp  toq; 
fTk;.

03. njhopw;ghl;L ntg;gepiy

  ,aq;Fk; ,ae;jpuk; xd;wpy; 30% ntg;gNk gad;gLfpd;wJ. vupA+l;liy tpiuTgLj;Jk; 
,ae;jpuj;ij mjd; tY epiyapy; NgZtjw;Fk;

  1) Nlu;Ngh (Turbo) njhopy;El;gk; gad;gLfpd;wJ

  2) ,ae;jpu ntg;gj;ij mjpfstpy; cautplhJ itj;jpUg;gjw;F FspNuw;wp (Radiator) 
ntg;g epWj;jp thy;G vd;gd gad;gLfpd;wJ. 

04. 1. 

  vQ;[pdpd; Muk;g ,af;fj;jpd; NghJ vQ;[pid tpiutpy; Operating Temperature w;F nfhz;L 
tUtjw;fhf ePu;r; Rw;Nwhl;lk; MdJ  gpd;tUkhW mikfpwJ.

  vQ;[pdpy; #lhd ePuhdJ Thermostats valve ,d; Clhf Water pump I  nrd;wile;J kPz;Lk; 

vQ;[pid te;jilfpwJ. ,jdhy; vQ;[pdhdJ tpiuthf #Nlwp Operating temperature I 
0 0

milfpwJ. vQ;[pd; ntg;gepiy  MdJ (80 C-90  C) tpl mjpfupf;Fk;NghJ Thermo state 

valve  MdJ. tpuptile;J vQ;[pdpd; ePu; nry;Yk; ghijia khw;Wfpd;wJ. mjhtJ Water 

pump w;F NghFk; thapiy milj;J  Radiator ,d; thapiyj; jpwf;fpwJ. ,jdhy; ePuhdJ 

Radiator w;Fs; nrd;W Fspuhf;fg;gl;L kPz;Lk; Water pump Clhf vQ;[pidr; nrd;wil 
fpd;wJ.                                                              (30 Gs;spfs;)

 
 2. %ba Fspuhf;fy; njhFjpapy; ePupd; cs;sKf;fkhdJ cau;thff; fhzg;gLfpd;wJ. ,J 

ePupd; nfhjpepiyia cau;thf itj;jpUf;f cjTfpwJ. ,jw;fhf fjpu;j;jpapd; %b ,Wf 
%lg;gl;L fhzg;gLfpd;wJ. mKf;fj;ij rPuhf NgZtjw;F %bapy; ,uz;L  thy;Gfs;  
fhzg;gLfpd;wd. Mitahtd.

  1. Vacuum Valve

  2. Pressure valve
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  ressure valve operation  - mKf;f thy;tpd; ,af;fk;
  ,t;thy;G  MdJ ePu;r;Rw;Nwhl;lj;jpd; mKf;fk; mjpfupf;Fk; NghJ jpwe;J  rw;W ePuhdJ ,t; 

thy;gpd;  Clhf  ntspNawp  Reservoir tank (Njf;Fj; njhl;b) ,Ds; Nrfupf;fg;gLfpwJ.  
,jdhy; ePu;r; Rw;Nwhl;lj;jpy; mKf;fk; MdJ rPuhfg; Ngzg;gLfpwJ. 

  Vacuum  value  operation  -  ntw;wpl  thy;tpd; ,af;fk;
  ePu;r;Rw;Nwhl;lj;jpy; mKf;fkhdJ  FiwtilAk; NghJ  ,t; thy;T MdJ jpwe;J  Njf;Fj; 

njhl;bapy; cs;s ePu; MdJ Radiator ,Ds; nrd;w Vw;gl;l mKf;f tpj;jpahrj;ij rPu; 
nra;fpwJ. 

    (20 Gs;spfs;)

 3. ( vnjypd;  fpisf;Nfhs;)Radiator Coolant 
  1. JUg;gpbj;jypy; ,Ue;J  ghJfhj;jy;
  2. ciwjypy; ,Ue;J  ghJfhj;jy;
  3. Mtpahjypy; ,Ue;J ghJfhj;jy;

  4. Water  pump I cuha;T ePf;Fjy;

   (4x5 = 30 Gs;spfs;)
 4.

  Electrical Fan nghUj;jg;gl;l Fspuhf;fy; njhFjpapy; ntg;gepiy czupahdJ Kf;fpa 
njhopw;ghl;il nra;fpwJ. mjhtJ ePupd; ntg;gepiy mjpfkhFk; NghJ czupahdJ  

njhopw;gl;L Relay I njhopw;gl itf;fpwJ. ,jdhy; Fan ,w;fhd kpd;  njhlu;G  Vw;gLj; 

jg;gl;L Fan MdJ  ,aq;f Muk;gpf;fpwJ. ,r; re;ju;g;gj;jpy; czup njhopw;glhky; Nghdhy; 
kpd; tprpwpf;fhd kpd; njhlu;G Vw;gLj;jg;glhJ. MfNt tprpwp njhopw;glhJ.

    (20 Gs;spfs;)

05. 1. fjpu;j;jpapd; Nky; jhq;fpapd; Nky; kl;lk; tiuf;Fk; Fspuy; jputj;ij epug;gp vQ;rpid 
njhopw;gLj;Jk; NghJ vQ;rpdpd; ePu; fQ;Rfj;jpYk; ePu;topfspYk; epuk;gpAs;s jputg;gFjp 
gbg;gbahf ntg;gkhfpd;wJ. mg;NghJ mj;jputg; gFjpapd; mlu;j;jp Fiwfpd;wikahy; 
,aw;if cld;fhTifapd; fPo; gbg;gbahf NkNy nrd;w nespFoha; topNa fjpu;j;jpapd; 
Nky; jhq;fpia milfpd;wJ.

  ,r;re;ju;g;gj;jpy; fjpu;j;jpapd; fPo;j;jhq;fpapd; cs;s Fspuy; jputk; fPo; nespFoha; topNa 
vQ;rpdpd; ePu;f; fQ;Rfj;jpw;F ,Oj;J tug;gLfpd;wJ. mg;NghJ  fjpu;j;jpapd; Nky; jhq;fpf;F 
tUk; ntg;gkhf jputk; fjpu;j;jpapd; mfdpapy; cs;s nky;ypa Fohapd; Clhf fPo;j;jhq;fpf; 
Fr; nry;Yk; mNjNtis mjpy; cs;s ntg;gk; fjpu;j;jpapd; Fohapd; %yk; cwpQ;rg;gL 
fpd;wJ. mt; ntg;gk; nky;ypa FohapD}lhfTk; nky;ypa jfLfspd; ClhfTk;  ntspNa 
flj;jg;gl;L Fspj; tspf;F cld; fhTif Vw;gLfpd;wJ. ,r; nrad;Kiwapd; %yk; ntg;g 
khfpa Fspu;jJk; jputk; Fspu;r;rpailfpd;wJ. vQ;rpd; NkYk; njhopw;gLk; NghJ Nkw;Fwpj;j 
nrad;Kiw Row;rp Kiwapy; eilngWfpd;wJ.

                                     (30 gs;spfs;)
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 2. Fspuy; njhFjpapy; cs;s jputj;jpd; ntg;gepiy gbg;gbahf mjpfupf;Fk; NghJ  mj;jputk; 
tpupifaile;J cs;sKf;fk; mjpfupf;fpd;wJ. mg;NghJ fjpu;j;jp %bapy;  cs;s  mKf;f 
thy; RUq;fpf; nfhz;L mKf;f;thy;Tg;gLf;if cau;e;J tpupT fhuzkhf mjpfupj;j 
ntg;gkhfpa jputf;fdtsT ntspg;gLj;jy; Foha; topNa Nkyjf jhq;fpf;Fs;Ns Nghfpd; 
wJ. gpd;du; vQ;rpdpd;  njhopw;ghL jpwf;fk; NghJ  vQ;rpd; Nghd;W Fspuy; jputKk; Fspu;r;rp 
ailfpd;wJ. mg;NghJ Fspuy;  jputk; kWgbAk; RUq;Ffpd;wikahy; Fspuy; njhFjpapy; 
jho; mKf;f epiyik cUthfpd;wJ. ,j;jho; mKf;f epiyik fhuzkhf ntw;wpl thy;T 
jhf;Fk; mNjNtis  tpuptpd;  NghJ Nkyjpf jhq;fpf;F  ntspNawpr; nrd;w jputf;fdtsT 
kPz;Lk;  fjpu;j;jp  jhq;fpf;F mKf;fg;gl;L tUfpd;wJ.

  (20 Gs;spfs;)
 3. vQ;rpid njhopw;ghl;L ntg;gepiyapy; Ngzy; mjhtJ vQ;rpd; njhopw;gl;L mjd; 

njhopw;ghl;L ntg;g epiyia milAk; tiuf;Fk; ntg;gepWj;jp thy;T %bapUf;Fk; mNj 
Ntis Fspuy; jputj;ij fjpu;j;jpf;F mDg;ghky; gf;fg;ghij topNa vQ;rpdpd; cs;Ns 
Rw;wp Xlr; nra;ag;gLfpd;wJ. vQ;rpdpd; njhopw;ghl;L ntg;gepiyiaf; fle;jJk; ntg;g 
epWj;jp  thy;G  jpwe;J  ntg;gkhfpa Fspuy; jputk; fjpu;j;jpf;Fr; nry;yr;  nra;ag;gLfpd; 
wJ. vQ;rpd; Fspu;j;j gpd;du;  kWgbAk; ntg;gepWj;jw; thy;G  %Lfpd;wikahy; fjpu;epiy 
Nehf;fpr; nrd;w ePu; kWgbAk; gf;fghij topNa nry;fpd;wJ. 

(20 Gs;spfs;)
 4. Fspuhf;fy; jputk; Fiwjy;
  Fspuhf;fy; jputk; frpjy;
  Fspuy; jputq;fspd; fQ;Rfk; jilg;gLjy;

  tprpwpthu; jsUjy; or frpjy; 
  jputg; gk;gp cfe;jthW njhopw;glhjpUj;jy;
  ntg;g epWj;jpapd; njhopw;ghL jilg;gLjy;                               (10 Gs;spfs;)

06.  - vd;[pndhd;wpd; tpidj;jpwid jf;fitj;Jf; nfhs;s mjd; ntg;gepiy cfe;j  

tPr;Rf;Fs; Ngzg;gl Ntz;Lk; vd Fwpj;jy;. …
- vd;[pndhd;wpd; cfe;j ntg;gepiy tPr;irg; NgZtjw;F ntg;gepiy epWj;jp thy;tpd; 

gq;fspg;ig tpsf;Fjy;.
  - Fspu; epiyapy; vd;[pndhd;W  njhlf;Fk; NghJ> vd;[pndhd;wpd;  cfe;j ntg;gepiy 

rPf;fpuk;  vl;lg;gl Ntz;Lk;.   …
- ,jd;; NghJ ntg;gepiy  fl;Lg;ghl;L thy;T Kw;whf  %lg;gl;L Fspj;Jk; ghap  fjpu;j; 

jpA+lhf gha;tijj; jLj;jy; / vd;[pDs; kl;Lk; Fspj;Jk; ghap Rw;wpNahly;. …
- vd;[pd; cfe;j ntg;gepiy tPr;ir mile;jTld;  ,t; ntg;gepiyiag; NgZtjw;fhf 

ntg;gepiy epWj;jp thy;T Rakhf jpwe;J %Ltjd; %yk; fjpu;j;jpA+lhf ghAk; ghapapd; 

msitf; / fjpiaf; fl;Lg;gLj;Jfpd;wJ.  …

07. 1. Pressure relief Value mKf;f tpLtpg;G thy;T) - Fspuhf;fy; njhFjpapy; cs;s jputj;jpd; 
ntg;gepiyiag; gbg;gbaf  mjpfupf;Fk; NghJmj;jputk; tpupifaile;J cs;sKf;fk; 
mjpfupf;fpd;wJ. mg;NghJ mKf;f tpy; RUq;fpf; nfhz;L mKf;f thy;Tg; gLf;if cau;e;J 
tpupT fhuzkhf  mjpfupj;j ntg;gkhf;fpa jputf; fs msT ntspg;gLj;J Foha; topNa 
Nkyjpf jhq;fpf;Fs;Ns GFfpd;wJ.

 2. Vacuum ralief value ntw;wpl tpLtpg;G thy;T -  vQ;rpd; njhopw;ghL epw;Fk; NghJ vQ;rpd;  
Nghd;W Fspu;r;rp Mf;fy; jputKk; Fspu;r;rp milfpd;wJ. mg;NghJ  Fspuy; jputk; kWgbAk; 
RUq;Ffpd;wikahy; Fspuy; njhFjpapy;  jho; mKf;f epiyik.

 
   

79 ,ae;jputpay;khfhzf; fy;tpj; jpizf;fsk;



03 - krfply;  njhFjp - tpil

01. 1. (1) ,aq;Fk; gug;Gf;fSf;fpilNa Xu; vz;nza; giliag; NgZtjw;Fk; gha;tjw;Fk;  
Nghjpa gpRf;Fik ,Uj;jy;.

  (2) JUg;gpbg;gjw;F cjthJ ,Uj;jy;
  (3) fyf;Fk; NghJ Eiu cz;lhfikAk; kz;b cz;lhfikAk;
  (4) fopTg; nghUs;fis mfw;Wk; Mw;wy;.
  (5) njhopw;gLk; NghJ ePuhtpAk; xl;irl;Lf;fSk; cz;lhtijj; jLj;jy;
  (6) ntg;gj;jpw;Fk; mKf;fj;jpw;fk; jhf;Fg;gpbg;gjw;fhd Mw;wy;. 

  (10 Gs;spfs;)  
 2. (1) Cuha;TFiwfpd;wikahy; MAl;fhyk; mjpfupj;jy;.
  (2) Nja;e;j gFjpfis mfw;Wjy;
  (3) cUisf;Fk; Rtu;fSf;Fk; ,ilNa milg;gpahf njhopw;gly;;.
  (4) vQ;rpDs; cUthFk; ntg;gj;ij rpwpjstpy; ePf;fy;.

  (10 Gs;spfs;)
02. 1. (1) ,aq;Fk; gug;Gf;fSf;fpilNa Xu; vz;nza;giliag; NgZtjw;Fk; gha;tjw;Fk; 

Nghjpa gpRf;Fik ,Uj;jy;
  (2) JUg;gpbj;jYf;F vjpuhd jd;ik
  (3) fyf;Fk;NghJ Eiu cz;lhfhikAk; kz;b cz;lhfhikAk;
  (4) fopTg; nghUl;fis  mfw;Wk; Mw;wy;
  (5) ntg;gk; kw;Wk; mKf;fk; vd;gtw;iw  jhq;Fk; Mw;wy;
  (6) njhopw;gLk;NghJ  ePuhtpAk; xl;irl;Lk; cz;lhtijj; jLj;jy;.

03.  vd;[pDs; (jfd miw) epfOk; Fiwj; jfdk; fhuzkhf fUepw fhgd; (Black Carbon) 

cUthFk;. „

  - jfd  miwAs;  fhzg;gLk; cauOj;jk; fhuzkhf  ,f;fhgd;  Jfs;fs; Kry tis 
aq;fisj; jhz;b Row;rp jz;L  miwf;Fr; nrd;W  mq;Fs;s krnfz;nzAld; fyf; 

Fk;. (blowby thAtpd; %yk;)  †

  - Nkyjpfkhf  ,f;fhgd;  Jfs;fs; Kryk;> rpypd;lu; ,ilNa fhzg;gLk; krnfz;nza; 
Ald;  fyf;Fk;.   

  - Bry; vd;[pd;fspy;  ,J mjpfsthf eilngw fhuzq;fs;: ‚

  - Bry; vd;[pd;fspy; mKf;fj;jfd nrad;KiwAk; vupnghUs; tprpWk; KiwAk; gad;gLj; 

jg;gLtjhy; jfdkilahj  fhgd; cUthtJ mjpfkhff; fhzg;gLk;. „

  - Brypd; ,urhad /ngsjpf gz;G fhuzkhf.  „

  - Bry; vd;[pd; nraw;ghl;bd; NghJs;s cauOj;jk; fhuzkhf mq;F cUthFk; Blowby 

thAtpd; msT mjpfkhFk;.   „

   20
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04 - vupgw;wYk; vupnghUs; toq;fYk; - tpil

01. jPg;nghwpr; nrUf;fpapy; jPg;nghwpia Vw;gLj;Jtjw;F 20000V mstpyhd  cau; kpd; mOj;jk; 

Njitg;gLfpd;wJ. Mdhy; Nkhl;lhu; thfdq;fspy; 6V, 12 V gw;wupfNs gad;gLj;jg;gL fpd;wd. 
vdNt> ,t;  kpd;  mOj;jj;jpid cau; kpd; mOj;jkhf khw;WtJ  mjd; gpujhd njhopw;ghL 
MFk;. jflhf;fg;gl;l ,Uk;G mfzpiar; Rw;wp Rw;wg;gl;l fhtyplg;gl;l fk;gpr; RUs; 
,uz;bidf; nfhz;Nl ,J mikf;fg;gLfpd;wJ.

 

 ,q;F cl;gf;fkhfr; Rw;wg;gl;Ls;s ,ilepiyr; RUspy; (Secondary coil) Rkhu; 20,000 Rw;Wf;fs; 

Rw;wg;gl;Ls;sd. ntspg;Gwkhfr; Rw;wg;gl;Ls;s Kd;ikr; RUspy; (primary coil) Rkhu; 400  

Rw;Wf;fs; Rw;wg;gl;Ls;sJ. ,Uk;G mfzpiaAk; (core) RUs;fspuz;ilAk; Xu; cNyhf 
ciwapDs;  ,l;L mjid vz;nzapdhy; epug;gp milf;fg;gl;Ls;sJ. Kjd;ikr; RUshdJ  
njhLif  Kidr;Nrhbnahd;wpd; Clhf gw;wupAld; njhLf;fg;gl;L ,Uf;Fk;.

 ,ilepiyr; RUspd; me;jj;jpid jPg;nghwpr; nrUfpapd;  kj;jpa kpd;thAld; (Center Elctrode) 
njhLf;fg;gl;L ,Uf;Fk;. njhLifKid njhLifaile;J ,Uf;Fk; NghJ Kjd;ikr; 
RUspD}lhf kpd;Ndhl;lk; gha;e;J tUk;. mg;NghJ mfzpiar; Rw;wpYk;  fhe;jg; Gyk; xd;iw 
Vw;gLj;Jk; njhLif Kidia tpyf;Fk; NghJ  Kjd;ikr; RUspy;  gha;e;J nry;Yk; 
kpd;Ndhl;lk; xNuabahf epd;W  fhe;jg;GyKk; ,y;yhJ NghFk;. ,jd; tpisthf  ,ilepiyr; 
RUspy;  cau; Nthy;w;wsT J}z;lg;gLk;.

02. Nkhl;lhu; thfdj;jpd; %yk; Rw;whlYf;F fhtg;gLk; thAtpy; mlq;fpAs;s vupahj IjNuhfhgd; 
fs; iejurd; xl;irl;> fhgNdhnuhl;irl; Nghd;w jPq;F gaf;Fk; fhyy; thAf;fis jPq;F 

gaf;fhj fhyy; thAf;fshf (N ,CO , H 0 Nghd;w) khw;Wk; nraw;ghl;il Nkw;nfhs;fpwJ. ,J 2 2 2

fhyy; fl;Lg;ghl;L xOq;F tpjpiag; NgZk; tifapy; Nkhl;lhu; thfdj;jpy; 
gad;gLj;jg;gLfpwJ. 

(10 Gs;spfs;)
03. Xu; vQ;rpdpy; neUf;fy; tpfpjk; mjpfupf;Fk; NghJ  vQ;rpdpd; jpwdk; mjpfupf;Fk;. ,jw;fhf 

neUf;fy; mbg;Gr; nrad;Kiwapd; NghJ cUisapDs; $Ljyhd mKf;fj;ijg; NgZtjd; 
%yk; vQ;rpdpd; jpwid mjpfupf;fr; nra;tjw;fhf> ,r;nraw;ghl;il ntspafw;wy; thAtpdhy; 
nrYj;jg;gLk; Roypapd; %yk; neUf;fg;gl;l tspia  cUisf;F mDg;Gk; njhopw;ghl;il 
RoNow;wp nraw;gLj;Jfpd;wJ. 

(10 Gs;spfs;)

04. vQ;rpdpy; ,Ue;J ntsptUk; ntspafw;wy; thAtpy;  xU gFjpia kWgbAk; cwpQ;ry; thA 
Tld;  fye;J vQ;rpdpd; cs;Ns toq;fg;gLk; ntspafw;wy; tspapy; mlq;Fk; fhgdPnuhl irl;L 
jfdj;jpy; cw;gj;jpapLk; ntg;gj;jpy; xU gFjpia cwpQ;Rk; mNjNtis  ,jd; %yk; jfdj;jpy; 
cyu;e;j  gl;r ntg;gepiy Nehf;fp nry;yy;  ,optsthf;fg;gLk;. ,jdhy; iejurd; xl;irl;L  
fhgNdhnuhl;irl;L thAf;fs; mjpf jfdj;jpy; cw;gj;jp Mfpd;wik ,opthf;fg;gLfpd;wd.

05. %tsp Cf;fy; khw;wp vwpahj IjNuh fhgd;fs;> iejurd; xl;irl;L fhgNdhnuhl;irl;L vDk; 
%d;W tif thAf;fSk; Xu; Cj;jpapd; Kd;dpiyapy;; ,urhadj; jhf;fq;fspd; %yk; ntW 
thAf;fshf khw;w %tsp Cf;fy; khw;wpapd; njhopw;ghL MFk;. ,Utsp Cf;fy; khw;wp:- vupahf 
IjNuhf;fhgd;fSk; fhgNdhnuhl;irl;Lk; xl;rpNaw;wy; khj;jpuk;  eilngWk; vdpd;  ,Ltsp 
Cf;fy;khw;wp.

06. ,y;iy
 ,ae;jpuq;fspd;  cUthf;fk;  ntt;NtW fl;likg;ig cilait.
 vupnghUs; ntt;NtW  jd;ikfisf; nfhz;lit.
 Bry; ,ae;jpuj;jpd; neUf;fy; tpfpjk; ngw;Nwhy; vQ;rpdpd; neUf;fy; tpfpjj;jpYk; cau;thd 

jhifahy; ngw;Nwhy;; $Ljy; neUf;fj;jpw;F cs;shFtjhy; ,ae;jpuk;   NrjkilAk;. 
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07. Turbo njhopDl;g mD$yq;fs;

 ,ae;jpu ntg;gk; ntspg;gLk; ntspNaw;W topapD}lhf Turbo charger f;F kPz;Lk; toq;fg;gl;L  

mt; ntg;gk; Air cleaner topapD}lhf  kPz;Lk; ,ae;jpu ,af;fg; ghijapy; Dnlet value  ,ae;jpu 
tYj;Njitia mjpfupf;fg; gad;gLj;jg;gLfpwJ.

 mD$yq;fs; 1) vupnghUs; nryT FiwT
        2) ,ae;jpu ntg;g tPzhf;Fjy; FiwfpwJ
        3) gad;gL ntg;gk; (njhopw;gLk;)  kPsTk; gad;gLfpwJ. 

08. vQ;rpdpd; cUisapd; mjpjfd ntg;gepiy fhuzkhf cUthFk; iejurd; xl;irl;L. fhgNdh 
nuhl;irl; Nghd;w jPq;F gaf;Fk; thAf;fs; cw;gj;jpahfpd;wd. vdNt cUisapDs;Ns  cau;e; 
jgl;r ntg;gepiyia ,opthf;Ftjd; %yk; ,t;thA cw;gj;jpia ,opthf;fyhk;. fhgdPnuhl; 
irl;bd; ntg;gf; nfhs;ssT cau;thff; fhzg;gLtjhy; ntspafw;wy; thAtpd; xU gFjpia 
kWgbAk; cwpQ;ry; thATld; fye;J vQ;rpDs;  toq;fg;gLfpd;wJ. mjhtJ ntspafw;wy; 
thAtpy; fhzg;gLk; fhgdPnuhl;irl;L jfdj;jpd; NghJ cz;lhFk; ntg;gj;jpy; xU gFjpia 
cwpQ;RfpwJ. ,jdhy; jfd miwapd; ntg;gepiy mjd; cau; ntg;g epiyia Nehf;fpr; 
nry;yy; ,opthf;fg;gLfpwJ.        

(10 Gs;spfs;) 

09. 1. ehd;F  mbg;G ngw;Nwhy; vQ;[pd; xd;wpy; jPg;nghwpahdJ mKf;f mbg;gpd; ,Wjpapy; (Before 

TDC) TDC ,w;F Kd;ghf toq;fg;gLfpwJ. Vnddpy; jPg;nghwp MdJ toq;fg;gl;L 

ngw;Nwhy; MdJ jPg;gw;Wtjw;F rpwpJ Neuk; vLf;Fk;. ,jdhy; jPg;nghwp MdJ TDC ,w;F 

rw;W Kd; toq; fg;gLk; NghJ jPg;gw;wyhdJ rupahf TDC ,y; Vw;gl;L Piston MdJ tY 

mbg;ghf fPNo  js;sg;gLfpwJ.  ,jdhNyNa jPg;nghwpahdJ TDC ,w;F rw;W Kd;djhf 
toq;fg; gLfpwJ. 

  (25 Gs;spfs;) 

  2. Centrifugal Advancer

  Vacuum Advancer

  Centrifugal Advancer

  vQ;[pd; Ntfk;  kpfTk; mjpfupj;jhYk; jPg;gw;wy; Vw;glNtz;ba ,lk; TDC  MfTs;sJ. 
vdNt jPg;nghwp toq;fg;gLk; ,lk; NkYk; Kd;Nehf;fp efu;j;jg;gLk;. vdNt vQ;[pd;  

NtfkhdJ mjpfupf;Fk; NghJ jPg;nghwp toq;Fk; ,lj;jpy; TDC ,w;F NkYk; Kd;ghf khw;w 

Centrifugal Advancer cjTd;wJ. 

  ,jpy; fhzg;gLk; Fly Weight vd;Dk; gFjpahdJ gug;gp Ntfkhf RoYk; NghJ rw;W 

tpupfpwJ. ,jdhy; gug;gpapy; fhzg;gLk; CB Point (njhLif tpLg;G Kiz) MdJ rw;W 
Kd;Ndhf;fp js;sg;gl;L jpwf;fpwJ. ,jd; fhuzkhf jPg;nghwpahdJ rw;W Kd;Nehf;fp toq; 
fg;gLfpwJ. 
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  ,jd; cwpQ;R FohahdJ cs;sPl;Lf; FohAld; (Intake Manifold) njhlu;GgLj;jg;gl;L 
fhzg;gLfpwJ. vQ;[pd; Ntfk; mjpfupf;Fk; NghJ cs;sPl;Lf; Fohapy;  cwpQ;ry; mjpf 

upf;Fk;;. ,jdhy; ,jd; cwpQ;ry; Fohapy; cwpQ;ry; Vw;gl;L ,jd; Diaphragam MdJ 

mirfpwJ. ,jdhy; gug;gpapd; njhLif tpLg;G Kid (CB Point) MdJ Kd;Ndhf;fp mirf; 
fg;gl;L jpwf;fpwJ. ,jdhy; jPg;nghwpahdJ rw;W Kd;Ndhf;fp toq;fg;gLfpwJ. 

  (25 Gs;spfs;)

 3. (1) CB Point ,idg; ghJfhf;fpwJ

  (2) CB Point (njhLif tpLg;G Kid) jpwf;Fk; NghJ toq;fg;gLk; kpd;Ndhl;lj;ijr; 
Nrkpj;jy;.

  (3) Rw;Nwhl;lj;ij nrk;ikahf;Fjy;.

 4.

10. 1. jPg;nghwpr; nraw;ghl;Lf;Fj; Njitahd cau; Nthy;w;wsitg; gpwg;gpj;jy;. (tpgupj;jy;)

 2. jfd xOq;F Kiwapd; fPo;  jPg;nghwpia toq;Fjy; (tpgupj;jy;)           (5x2 = 10 Gs;spfs;)

11. 1. (1) kpd;fyk;
  (2) njhlf;F Msp
  (3) kpd; fhe;j Msp
  (4) njhlf;fp Nkhl;lhu;;
  (5) gw;rpy;Y

  (6) Jizg; nghwp tisak; (RING  GEAR)                                (20 Gs;spfs;)                 

 2. Mspiar; nraw;gLj;Jtjd; %yk; kpd;fyj;jpy; ,Ue;J kpd; Xl;lk; gha;e;J kpd;fhe;j  
Mspia njhopw;glr; nra;fpd;wJ. 

  kpd;fhe;j Msp Nkhl;lhUf;Fk; gw;wpf;Fkhd ,izg;ig Vw;gLj;j Nkhl;lhu; ,aq;Fk;. mJ 

,aq;Fifapy; Nkhl;lhUld; nghUj;jg;gl;Ls;s gw;rpy;Y (PINION) vQ;[pdpd; tpirahy; 

rpy;Yld; cs;s tisaj;Jld; (RING  GEAR) njhLj;J vQ;rpidr; Royr; nra;fpwJ.  ,jd; 

%yk; ,ae;jpuk; ,af;fj; njhlq;fpaJk; njhlf;fp Nkhl;lhu; (Ring Gear) ,y; ,Ue;J tpNrl 
mikg;nghd;wpd;  %yk;  tpyf;fpf; nfhs;sg;gLk;.                          (30 Gs;spfs;

12.  vupnghUs; cl;gha;r;ry; gk;gp
  vupnghUs; cl;ghr;rpapd; gpujhd njhopy; jfdj;Jf;Fj; Njitahd vupnghUspd; msitf; 

Fwpj;j mKf;fj;jpd;  fPo; cfe;j re;ju;g;gj;jpy; Bry; cl;ghr;rpf;F toq;fy;.

  vupnghUs; cl;ghr;rp
  neUf;fy; mbg;G KbT miltjw;F Kd;du; Bry; ,id rpwpa Jzpf;iffshf  ........... 

miwf;Fs;  nrYj;Jtjdhy; jfdk; eilngWjy; Ntz;Lk;. ,q;F  Fwpj;jsT  Bry; ,iz 
Fwpj;j Neuj;jpy;  toq;FtJ  vupnghUs; cl;ghr;rpapd; gpujhd njhopyhFk;.

  ;ntg;gkhf;Fk; nrUfpfs
   xU vQ;rpidj; Fspu;e;j epiyapy; nrhlf;Ftjw;F Bry; vupnghUs; xU Fwpj;j epr;ra 

khd ntg;gepiyf;F tuhikahy; jfdk; eilngWtjpy;iy. mg;NghJ vQ;rpidj; nrhlq;F 
tJ fbdkhFk;. ,jdhy; vQ;rpd;  Fspu; epyikapy;  ,Uf;Fk; NghJ cUisapd; cs;Ns 
vup nghUis  cl;gha;r;Rtjw;F  Kd;du; jfd miwia  ntg;gkhf;fg; gad;gLj;Jk; rhjd 
khf ntg;gkhFk; nrUfpfs; fhzg;gLk;.

              (20 Gs;spfs;)
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Ignition Coil, ,y; Kjd;ikr; RUs;. ,uz;lhk; epiyr; 
RUs; vd ,uz;L RUs;fs; fhzg;gLk;. Kjd;ikr; RU 
spy; rpwpa mstyhd kpd;Ndhl;lk; toq;fg;gl;L fhe;jg; 
GykhdJ cUthf;fg;gLfpwJ. gpd;du; Kjd;ikr; RU 

spw;F toq;fg;gLk; kpd;Rw;whdJ CB point %yk; Jz;bf; 
fg;gLfpwJ. ,jdhy; fhe;jg;GykhdJ rLjpahf ,y; 
yhky; NghfpwJ. ,t;Ntisapy; ,uz;lhk; epiyr;RUspy; 
mjp cau; kpd;dOj;jkhdJ Vw;gl;L gug;gpf;F toq;fg; 
gLfpwJ.                              (20 Gs;spfs;)
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05 - CLflj;jy;; - tpil
 

01. t vQ;rpDf;Fk; fpau; ngl;bf;Fk; ,ilNa xOq;fhd <LgLjiyAk;> tpLgLjiyAk; Njit 
ahd nghOJ Nkw;nfhs;sy;.

 t fpau; ngl;bapy;   rLjpahd tpirfs; jhf;Fk; re;ju;g;gj;jpy; ,ae;jpuj;ijg; ghjpg;gilahky; 
nra;tjw;F

 t gwg;Gr; rpy;ypypUe;J fpau;g;ngl;bf;F KWf;Fjpwid CLflj;Jtjw;F fpsr; gad;gLfpd;wJ.
    (10 Gs;spfs;)

02. xU thfdk; njhlf;fj;jpy; ,aq;Ftjw;Ff; $Ljyhd KWf;Fjpwd; Njitg;gLk;. gpd;du; fjp 
mjpfupf;Fk;NghJ KWf;Fjpwd; Fiwthf Njitg;gLk;. vdNt vQ;rpdpy; cw;gj;jp nra;ag;gLk; 
KWf;Fjpwd;fis gy;NtW fpau; tpfpjq;fisg; gad;gLj;jp nrYj;jYf;Fj; NjitahdthW 
khw;Wtjw;Fk; ,af;fj; jpiria khw;Wtjw;Fk; fpau;g;ngl;b nraw;gL fpd;wJ. 

03. mfj; jfd vQ;rpdpypUe;J Fiwe;j fjpapy; ngwj;jf;f KWf;Fjpwd; FiwthFk;. tpNrl khfr; 
nry;y Muk;gpf;Fk;NghJ rpy;Y Roy;tjw;Ff; $Ljyhd KWf;F jpwd; Njit. mt;thNw 
XLk;NghJ  ,k;KWf;Fjpwidf; $l;Ltjw;Ff; (thfdj;ij Ke;jpr; nry;yy; Nghd;w) fjpiar; 

nrg;gQ; nra;jy;> eLepiyiag; (Neutral) ngWjy;> gpd;rPWjy; Mfpatw;Wf;Ff; fpau;g; ngl;b 
mj;jpahtrpakhFk;.

   fpau;g; ngl;b tif
   (1) tOf;fp %l;Lf; fpau;g; ngl;b
   (2) khwh %l;Lf; fpau;g; ngl;b
   (3) NeutpirTf; fpau;g; ngl;b
   (4) jd;dpaf;ff; fpau;g;; ngl;b                                        (15 Gs;spfs;)

04. 

 thfdk; tPjpapy; gazpf;Fk; NghJ Fd;WFspfspy;; tPo;e;J  mjpu;Tf;Fs;shFk; re;ju;g;gq;fspy; 
fpau;g;ngl;bf;Fk; mr;Rf;Fk; ,ilapyhd  J}uj;jpy; rpwpa  khw;wk; Vw;gltha;g;Gs;sJ. vdNt> 
,t; khw;wq;fSf;F Vw;g xl;bj;jz;L J}uj;ij khw;WkhW nra;a KbahJ. Mdhy;> xl;bj; 
jz;by; cs;stOf;Fk; ehf;fpd; cjtp %yk; ,t; mjpu;TfSf;F Vw;wthW  rpwpa ePskhw; 
wq;fSf;F <L nfhLf;f $bajhf ,Uj;jy;.

05. a. 1  -  Propeller shaft

  2  - Jizg; nghwp ngl;b

  3  -  Final Drive / Differential

  4  -  Universal joint                                                    (08 Gs;spfs;) 

  ,ae;jpuj;;jpypUe;J ngwg;gl;l Row;rp ,af;fk; Jizg; nghwpg;ngl;bf;F toq;fg;gl;L mq;F 

gw;rpy;Yfs; %yk; ,af;ftpir khw;wp mikf;fg;gl;L Universal Joint %yk; ,izf;fg; 

gl;Ls;s Propeller Shaft ,w;F toq;fg;gl;L Shaft %yk; ,Wjp ,af;f nghwpg; gFjpf;F 
toq;fg;gl;L Ntw;Wikg;gLj;jpapd; cjtpAld; 90  jpUg;gq;fshf ,uz;L rpw;fspw;Fk; 0

Row;rptpir ,af;fk;  gpupf;fg;gLfpd;wJ. 
  (12 Gs;spfs;) 
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 b. jLg;Gf;fisg; gpuNahfpf;Fk;NghJ xNu jlitapy; fLk; cijg;igg; gpuNahfpj;jhy; 
rpy;Yfs; rpiwg;gLk;. mj;jifa re;ju;g;gq;fspy; Nkhl;lhu; thfdk; tPjpapy; eOtpr; nry; 
tjw;fhd tha;g;G cs;sJ. MfNt jLg;Gf;fs; gpuNahfpf;fg;gLk; NghJ xU nrf;fDf;Fj; 
jlitfs; tPjj;jpy; jLg;G ,yhlq;fs; njhopw;gLjy; eOtnyjpu;j; jLg;Gf;fspy; 
eilngWfpd;wd. mjdhy; rpy;Yfs;  rpiwg;gLtJ  jil ngwhJ.  mjdhy; thfdk; 
tPjpapy; eOtpr; nry;yhky; ghJfhg;ghf epWj;jg;gLk;.       

   (10 Gs;spfs;)

 c. ;gz;Gfs

 t Nghjpa gpRf;Fik nfhz;ljhf ,Uj;jy;

 t JUg;gpbj;jypw;F cjthjpUj;jy;

 t fyf;Fk; NghJ Eiu cz;lhfhikAk;> kz;b cz;lhfhikAk;

 t fopTg; nghUl;fis  mfw;Wk; Mw;wy;

 t njhopw;gLk; NghJ  ePuhtpAk; xl;irl;Lk; cz;lhtijj; jLj;jy;

 t ntg;gj;jpw;Fk; mKf;fj;jpw;Fk; jhf;Fg;gpbg;gjw;fhd Mw;wy;.
(10 Gs;spfs;)

epiwNtw;wg;gLk; njhopy;

  t MAl;fhyk; mjpfupj;jy; (cuha;T Fiwtjd; %yk; )

  t Nja;e;j gFjpfis mfw;wy;

  t cUisapd;  Rtu;fspw;Fk;  Kryq;fSf;FkpilNa milg;ghfj; njhopw;gly;

  t vQ;rpdpy; cz;lhFk; ntg;gj;ijr; rpwpjstpy; ePf;fy;.
    (10 Gs;spfs;)

 4. xU Nkhl;lhu; thfdj;ijj; njhlf;Ftjw;F xU ngupa tY Njitg;gLk;. mNjNtis  cau; 
njhlf;f KWf;Fj;jpwDk; xU khwhf; fjpAk; ,Uj;jy; Ntz;Lk;. MfNt njhlf;fp 
Nkhl;lhuhf gad;gLj;jg;gLk; Nkhl;lhu; ,k;%d;W rpwg;G ,ay;GfisAk; nfhz;bUj;jy; 
Ntz;Lk;. 

  t FWfpa  fhyj;jpy; ngupa  tY cw;gj;jp

  t khwhf; fjpapy; Ngzy;

  t cau; KWf;Fj;jpwidg; gpuNahfpf;fj;jf;fjhf ,Uj;jy;.

 gf;fu;r; Rw;wpa Nkhl;lhu;fspy; fjpkhwpypahf ,Ue;jhYk; cau; njhlf;f KWf;Fj;jpwd; 
,Ug;gjpy;iy. 

 njhlu;Rw;wpa Nkhl;lhu;fspy; mjpf njhlf;f KWf;Fjpwd; ,Ue;jNghjpYk; khwhf;fjpiag; Ngzy; 
fbdk;.

 $l;L  Rw;W Nkhl;lhu;fspy; mjpf njhlf;f KWf;Fj;jpwidAk; khwhff; fjpiaAk; NgZtjw; 
fhd Mw;wy; cs;sJ. 

    (30 Gs;spfs;)

06. a.
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thfdk; tisthd ghijapy; nry;Yk; NghJ tistpd; 
cl;gf;fj;jpy; cs;s cl;rpy;Y Fiwe;j J}uKk; 
ntspg;gf;fj;jpy; cs;s ntspr;rpy;Y $ba J}uKk; 
nry;Yk; NghJ khj;jpuNk thfdkhdJ tisghijapy; 
rPuhfr; nry;yf; $bajhf ,Uf;Fk;. mjhtJ  
cl;rpy;ypd; fjp ntspr;rpy;ypd; fjpapYk; Fiwthdjhf 
cs;sJ. ,t;thwhd  NtWgl;l  epiyikfSf;F Vw;g 
rpy;Yfspd; fjpapid khw;wpf; nfhs;tNj  ,jd; gpujhd  
njhopw;ghL MFk;. ,U gf;fKk; cs;s #upar; 

rpy;Yfs; (Sun Gearweel) nrt;tfr; rhtp  %yk; gpd; 
mr;rhzpAld; ,izf;fg;gl;Ls;sJ. #upar; rpy;YfS 

ld; el;rj;jpur; rpy;Yfs; (Star Wheel) ,izf;fg; 
gl;lNjhL el;rj;jpur; rpy;Y jz;L %yk; Ntw;Wikg; 
gLj;jpAld; ,izf;fg;gl;L ,Uf;Fk;. 
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  tisthd ghijapy; nry;Yk; tistpd; cl;gf;fkhf cs;s rpy;ypy; $ba jilfs; Vw;gl;L 
Ntfk; Fiwtilfpd;wJ. ,t;Ntf khw;wj;ijr; nrk;ikg;gLj;j el;rj;jpur; rpy;Yfs; jdJ 
mr;Rg;gw;wpr; Rod;W  ntspr;rpy;Yf;Fupa #upar; rpy;ypd; Ntfj;ij mNj msT 
mjpfupf;fpd;wJ. ,jdhy; cl;gf;fr; rpy;ypy; Vw;gLk; Ntff;FiwT  ntspg;gf;fr; rpy;ypy; 
mjpfupf;fpd;wJ.

 b. jLg;Gf;fisg; gpuNahfpf;Fk; NghJ Nkhl;lhu; thfdk;  tPjpapy;  eOthky; nry;tjw;fhf 

r py ;Yfspy ; eOtnyjpu ;j ; (Anti  -  Lock) jLg ;Gf ;fs ; et Pd thfdq;fspy ; 
gad;gLj;jg;gLfpd;wd. jLg;Gf;fisg; gpuNahfpf;Fk; NghJ  xNu jlitapy; fLk; cijg; 
igg; gpuNahfpj;jhy; rpy;Yfs; rpiwg;gLk;. mj;jifa re;ju;g;gq;fspy;  Nkhl;lhu; thfdk; 
tPjpapy; eOtpr; nry;tjw;fhd  tha;g;GGs;sJ.  MfNt jLg;Gf;fs; gpuNahfpf;fg;gLk; NghJ 
xU nrf;fDf;Fj; jlitfs; tPjj;jpy; jLg;G ,yhld;fs; njhopw;gLjy; eOt nyjpu;j; 
jLg;Gf;fspy; eilngWfpd;wd. mJ nghwpKiwahf my;yJ kpd;Kiwahf eil ngWk; 

re;ju;g;gq;fshf ,Ue;jNghjpYk; ngUk;ghYk; kpd; (ABS) KiwNa cs;sJ. mjpy; rpy;Yfs; 
rpiwg;gLjy; eilngWtjpy;iy. Nkhl;lhu; thfdk; tPjpapy; eOtpr; nry;yhky; ghJfhg;ghf 
epw;ghl;lg;gLtjw;F mJ cjTfpd;wJ.

 c ABS jLg;G Kiwapd; gpd;tUk; rpwg;gpay;Gfisf; fhl;lyhk;.
  (1) Mgj;jhd  eOtiyf; fl;Lg;gLj;jy;

  (2) jLg;Gr; re;ju;g;gj;jpy;  fltpD}lhf (Steering) thfdj;ijf; ifahSk; Mw;wy;.

  (3) epWj;Jk; J}uj;ijf; (Stopping Distance) Fiwj;jy;
  (4) Jau; Njitaw;w tpjj;jpy; Nja;tijf; Fiwj;jy;

  1. Mgj;jhd eOtiyf; fl;Lg;gLj;jy;;
   thfdj;jpd; fjp> tPjp epiyik Mfpatw;wpd; kPJ rLjpj; jLg;G epiyapy; xU rpy;Y 

my;yJ gy rpy;Yfs; G+l;lg;gl;l (Lock) Kad;why; ABS ,yj;jpud; fl;Lg;ghl;Lj; 
njhFjpapD}lhf mjidj; jLj;J mr;rpy;iy my;yJ rpy;Yfis kw;iwa rpy;YfSld;  
rk fjpf;F khw;WtjD}lhf eOty; fl;Lg;gLj;Jg;gLk;. 

  2. jLg;Gr; re;ju;g;gj;jpy; fltpD}lhf  thfdj;ijf; ifahSk; Mw;wy; fpilj;jy;
   jLg;Gr; re;ju;g;gj;jpy; rpy;Yfs; G+l;lg;gLjy; fl;Lg;gLj;jg;gLfpd;wikahy;> mjhtJ  

thfdj;jpd;  rpy;Y  Roiy thfdk; epw;fk; tiuf;Fk; Ngz Kay;fpd;wikahy; 
fltpD}lhf thfdj;ijf;  ifahSk; Mw;wy; fpilf;fpd;wJ. (jLg;Gr; re;ju;g;gj;jpy; 
rpy;Yfs; G+l;lg;gLjy; eilngw;why;  clypD}lhf thfdj;ijf; ifahSk; Mw;wy; 
eyptilAk;).

  3. epWj;Jk; J}uj;ijf; (Stopping Distance) Fiwj;jy;
   rLjpj; jLg;G epiyapy;  jLg;G  tpir  ,ilapilNa  rpy;Yf;Fg; gpuNahfpf;fg;gL 

fpd;wikahy; vy;iy cuha;T  tpir gy jlit  njhopw;gLtjd; tpisthf thfdk; 
epWj;jg;gLk; J}uj;ijf; Fiwf;fyhk;. vdpDk;> fulhd guy; cs;s re;ju;g;gq;fspy; 
,e;epiyik khWk;. 

  4. uau; Njitaw;w  tpjj;jpy; Nja;tijf; Fiwj;jy;
   ,j;jLg;G Kiwapy; rpy;Yfs; G+l;lg;gl;L tPjp kPJ ,Oj;Jr; nry;yg;gLjy; fl;Lg;gLj; 

jg;gLfpd;wikahy; uau; Njitaw;w tpjj;jpy; Nja;jy; FiwAk;.
  my;yJ

       Nkw;Fwpj;j tpilfspd; fUj;ijj;jUk; vt;tpilAk;                    (30 Gs;spfs;)
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07. a Nkhl;lhu; fhiu njhopw;gLj;Jifapy;  gy;NtW NjitfSf;F ntt;NtW fzpaq;fspy;  
tYit  cw;gj;jp nra;tjd; Nehf;fk;.

  t gy;NtW  re;ju;g;g epiyikfspy; gy;NtW tYg;gpukhzq;fs; gad;gLj;jg;gLfpd;wd.
    

t Fiwthd Ntfj;jpd; NghJ $ba  KWf;Fjpwd;  gad;gLk; (c+k;): gazk;  Muk;gpf; 
Fk; NghJ ghijfspy; Fz;L Fopfs; cs;sNghJ> NkLfspy; nry;Yk; NghJ $ba 
KWf;Fjpwd; mtrpakhFk;.

t $ba  Ntfj;jpd; NghJ Fiwe;j KWf;Fjpwd;  Njitg;gLk; (c+k;) $ba fjpapy; nry; 
Yk; NghJ> fhgl; ghijapy; nry;Yk; NghJ

  t Nrhk;gpr; re;ju;g;gq;fspy; (Idle)

  t tY gad;gLj;jhj NghJ ((c+k;) gs;sk; ,wq;Fjy;.
(xU fhuzpf;F 3 Gs;sp tPjk; 15 Gs;spfs;)   

 b vQ;rpdhy; cw;gj;jp nra;ag;gLk; tYit  khw;Wtjw;F vQ;rpDf;F toq;fg;gLk; vupnghU 
spd; msit  khw;w  Ntz;Lk;. ,jw;fhfg; ngw;Nwhy;  vQ;rpd;fspy; fhGNww;wu;fisg; 
gad;gLj;j ,aYk;. vQ;rpd; njhopw;glhky;  ,Uf;Fk; NghJ ,r; nrad;Kiw vq;qdk; 
eilngWfpd;wJ vd;gij Xu;  vspa fhGNww;wuupd; FWf;Fntl;ilg; gad;gLj;jp tpsf;Ff.

t Nrhk;gpr; re;ju;g;gj;jpy; neup tho;T/ Crp  tha; thy;T (throttle valve) G+uzkhf  
%bapUf;Fk;.

t mg;NghJ gpujhd  nte;J}up/ milg;Gf; Foha; (Venture) Clhf Nghjpa msT tspAk; 
vupnghUSk; vd;[pDf;F cl;nry;yhJ.

  t  ,e;epiyikiaj; jtpu;j;Jf; nfhs;tjw;F fhgd; Nru; fUtpapd;  clk;gpD}lhf  tsp 

nry;yf; $bathW  khw;W topnahd;W Nrhk;gpj;Jiw (idle air bleed) xd;W fhzg;gL 
fpd;wJ.  

 t ,t; top gpujhd  ntd;J}upf;F Nkyhy; njhlq;fp neupthy;tpw;Ff; fPohf gpujhd Foh 

Ald; ,izAk; (or glj;jpd; %yk; fhl;lg;gly;)

  t ,jw;F Nkyhf kpjit miwapypUe;J (Float chamber) Muk;gpf;fg;gLk; NtW rpwpa  
Foha; topnahd;W Nrhk;gpj;Jiw topAld; ,izAk;.

t vd;[pd;  Nrhk;gpr; re;ju;g;gj;jpy; neupthy;T %bapUf;Fk; epiyapy; mjw;Ff; fPohf Fiw 
thd  mKf;fk; Vw;gLk;.

 t mjdhy; kpjit miwapypUe;J  Nrhk;gpj;Jiw topapD}lhf Njitahd mstpw;F  
vupnghUisAk; tspiaAk; ,Oj;Jf; nfhs;Sk;.

t Nrhk;gpj;Jiw  rPuhf;Fk; Mzp (idling adjusting Screw) %yk; tspiaAk; vupnghUisAk; 
Njitf;Nfw;g fl;Lg;gLj;jpf; nfhs;Sk;. 

         (xU fhuzpf;F  2 Gs;spfs; tPjk; 16 Gs;spfs;)

Nrhk;gpj;Jiw top (idle) jLf;fp thy;T (Chok Valve)

nte;J}up (Venturi) /milg;Gf;Foha;

neup thy;T (Throttle Valve) 

/Crptha; thy;T

Nrhk;Gj; Jiw rPuhf;Fk; .........

(Idling adjusting) 
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 c. Xu; ce;jpj; jz;bd; tOf;Fk;  %l;Lf;F Vd;  ehf;Ffs; (Splines) Njitg;gLfpd;wd vd; gij 
tpsf;Ff.                                                            (15 Gs;spfs;)                          

 t thfdj;jpd; vd;[pd; Neubahf clk;gpw;F nghUj;jg;gl;Ls;sJ.

 t nrYj;jw; rpy;Y Fd;W FopfspD}lhf nry;Yk; NghJ mjd; mr;Rld; (axle)clk;gpw;F 

(chessy) xj;jjhf NkYk; fPOk; nry;Yk;.

 t mg;NghJ fpau; nghl;bf;Fk; mr;Rf;Fk; ,ilNa cs;s J}u L epiyapy; ,Uj;jy; Ntz;Lk;. 
mt;thw ,Ug;gJ  nrYj;jw; rpy;Yf;F miraf;$bathW NkYk;  nry;Yk;.

 t ,t;thW  Vw;gLtJ xl;Lj;jz;bd; (propeller  shaft) ePsk; NtWgLtjdhy; khj;jpukhFk;. 

 t RoYk; re;ju;g;gq;fspy; ePsk;  $bf; Fiwaf;$ba Kiw  nrt;tfr; rhtp %l;L (Splines) 
,Ug;gjdhyhFk;. 

 (xU fhuzpf;F 03 Gs;spfs; tPjk; 15Gs;spfs;)

 d.  Nkhl;lhu; thfdk; ,af;fj;jpy; ,Uf;Fk;  mjd; cWjpg;ghl;ilg; NgZtjw;F cl;lOtpapOj; 
jy;> ntspj;jOtpapOj;jy;> ehw;rpy;Yf; Nfhzk; Mfpad Kf;fpa fhuzpfshFk;. 
,f;fhuzpfs; xt;nthd;wpdJk; Kf;fpaj;Jtj;ij tpsf;Ff.                  (30 Gs;spfs;) 

 t thfdk; xd;iw NkypUe;J mtjhdpf;Fk; NghJ mjd; rpy;Y eL Gaj;jpypUe;J  tpyf;fpap 

Ue;jhy; ntspj;jOtpOj;jy;. (Toe - out) MFk;.                             (04 Gs;spfs;)

 t thfdk; xd;iw NkypUe;J mtjhdpf;Fk; NghJ mjd; rpy;Y eL Gaj;jpypUe;J cl;Gwkhf 

tise;jpUg;gJ  cl;jOtpapOj;jyhFk;. (Toe - in)                              (04 Gs;spfs;)

t ntspj;jOtpapUf;Fk; epiyapy; thfdj;ij jpUk;Gk; NghJ mjid  cupa epiyg;ghl;by; 
itj;Jf;nfhs;s KbAk;. ,t;thW Vw;gLtJ mfu;kd; Nfhl;ghl;bd; gb $ba NtWghl;by; 
itj;Jf;nfhs;s KbAk;. ,jdhy; thfdk; tisTfspy; Ntfkhf  nry;tjw;F rpy;Yfs; 

ntspj;jOtpapUf;Fk;. race car                                            (04 Gs;spfs;)

 t cl;jOtpapUj;jypd; NghJ rhjhuz Neu; ghijapy; nry;Yk; thfdj;jpd; epiyg;ghl;il 
NgZtjw;F kpftk; cWJizahFk;. rhjhuz thfdq;fspy; tpNrlkhf rpy;Yfs; 
cl;jOtpapUf;Fk;. ,it Ntfkhf tisTfspy; nry;Yk; NghJ  nraw;glkhl;lhJ.

 t Kw;rpy;Y nrYj;jw; rpy;Y  cs;s thfdq;fspy; rpy;Yfs; ntspj;jOtpapUj;jy; mikg;igf; 
nfhz;bUf;Fk;.                                                       (02 Gs;spfs;)

 t gpd; rpy;Yfs;  nrYj;jw; rpy;yhf  cs;s thfdq;fspy; rpy;Yfs; cl;jOtpapUj;jy; mikg; 
igf; nfhz;bUf;Fk;.                                                  (02 Gs;spfs;)

(,uz;lhtJ fhuzpapd;wp tupg;glk; tiue;jpUg;gpd; 4 Gs;spfs; toq;fTk;)
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 fhw;rpy;Yf; Nfhzk; (Caster angle)

 t fhw;rpy;Yf; Nfhzk; vd;gJ flit (steering Wheel)  nrYj;jw; rpy;Y nraw;gLk; rpy;ypd; xU 
Nfhl;bw;F FWf;fhf cs;s epiyf;Fj;Jld; cz;lhf;Fk; Nfhzk; my;yJ nrYj;jw; rpy;iy 
iftpl;lTld; thfdk; cupa epiyf;F tUtjw;F  nraw;gLk;.               (05 Gs;spfs;)

 t fhw;rpy;Yf; Nfhzj;jpdhy; thfdj;jpd; jpUk;Gk; rpy;Y Kd;gf;fj;jpw;F xU Gaj;jpy; itj;Jf; 
nfhs;tjw;F fLk; Kaw;rp Njitapy;iy my;yJ                          (05 Gs;spfs;)

 t thfdj;ijj; jpUg;gpaTld;  thfdj;jpd; ghuj;jpw;F vjpu; Kaw;rp nra;tjw;F fhw;rpy;Y 
fhuzkhFk;. my;yJ thfdj;ij  jpUg;Gk; NghJ mJ Nky; fpsk;GtJ ,jd;  tpisthf 
kWgbAk; gjpe;J itg;gjw;F  NeUfpd;wJ.                               (05 Gs;spfs;)

  Ÿ rpy;Y jpUg;Gtjw;F vspjhfpd;wJ.

  Ÿ tpjp mjpu;T flTf;F CLflj;jYk; ,f; Nfhzj;ij mikg;gjd; %yk; MFk;.

(NkYs;s tpguq;fspd;wp tupg;glk; tiue;jpUe;jhy; 05 Gs;spfs; toq;fTk;)
         (nkhj;jk; 30 Gs;spfs;)
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Kryk;  ® ,izf;Fk; jz;L ®  Row;rpj; jz;L

(Piston)               (connection rod)                    (Crank shaft)

ru;t%l;L ¬    fpau;ngl;b     ¬       gpb      ¬    gOr;rf;fuk;

(Universal joint)       (gear box)                   (Clutch)                  (Fly Wheel)

          rpy;Y    ¬   mr;R

                    (Weel)             (Axle)

xl;bj; jz;L ru;t%l;L Ntw;Wikg;gLj;jp

08.

09. a. 01. thfdr; rl;lKk; clYk; (Frame and Body)

   Nkhl;lhu; thfdr; rl;lk; (Frame) thfdj;jpd; tbtj;ijg; NgZtjw;F cjTk; 
mNjNtis  ntspNa cz;lhFk; tpirfisr; rkd;nra;J gazpfSf;F nrsfupaj;ij 
nra;jyhFk;. xU Nkhl;lhu; thfdj;jpy; nry;Yk; egu;fSf;Fg; gy;NtW thdpiy> 
fhyepiy epiyikfs; fhuzkhf Vw;gLk; ,lu;ghLfis  ,optsthf;Ftjw;F  Nkhl; 
lhu; thfd cly; gad;gL fpd;wJ. fLk; ntapy;> kio> J}rp> kiog;gdp vDk; epiyik 

fspy;  gazpfisAk; nghUl;fisAk; ghJfhg;gij  cly; (Body) Nkw;nfhs;fpd;wJ. 
  

  02. tspj;jpiu (Wind Shield)
   thfd clypy; Neubahfg; nghUj;jg;gl;bUf;Fk; tspj;jpiuAk; thfdk; tpiuthfr; 

nry;Yk; NghJ cz;lhFk; fhw;wpd; jhf;fj;ijj; jLg;gjpy; Kf;fpakhd  gzpfs; 
eilngWfpd;wd.xU Nkhl;lhu; thfdj;ijr; nrYj;Jifapy; Kd;dhy; gLk; xspf;fw;iw 

fisf;fz;Zf;F Neubahf tog;gLj;jy;. (Direct Glare) nrYj;jy; ,liuf; $l;Lfpd;wJ.
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  thfdq;fspy; ,lg;gl;bUf;Fk; tspj;jpiu (Wind Shield) ,t;nthspj;njwpg;G (Reflection)> 

KwpT (Refraction) vDk; Nfhl;ghLfisg; gad;gLj;jp ,optsthf;FkhWk; gy;NtW  
cj;jpfs; gpuNahfpf;fg;gl; Ls;sd.

 03. ;tpsf;FfSk; tspj;jpiuj; Jilg;gKk
  ,utpy; nry;Yk; NghJ rhujp Kd;gf;fj;ijj; njspthfg; ghu;g;gjw;F jiyik tpsf;F 

fisg; (Head Lamps) gad;gLj;Jfpd;wdu;.  vdpDk;  mg;NghJ  Kd;dhy; tUk; thfdq;f 

spd;  rhujpfSf;F  Neub xspf;fw;iwfs; (Ddirect Glare)gLfpd;wikahy; epfOk; Mgj;ijf; 

Fiwf;f Mo;j;jpa  tpsf;Ffs; (Dipped Lamps)gad;gLj;jg;gLfpd;wd. mt;thNw %Lgdp 
my;yJ

 

 04.   iriffs; (Signals)
  xU Nkhl;lhu; thfdk; nry;Yk;NghJ rhujp nra;a KaYk; nray;fSk; nra;Ak; gy;NtW 

nray;fSk; tPjpiag; gad;gLj;Jk; Vida egu;fSf;Fr; rupahf mwptpg;igr; nra;tjw;F  
kpfTk; Kf;fpakhditahFk;. mt;thW  nra;ahtpl;lhy; gaq;fukhd tpgj;Jf;fs; 
Vw;glyhk;.  mt;thNw  Nkhl;lhu; thfdj;jpd; gy;NtW  gFjpfspd; epiyikfisf; 

Fwpg;gpLk; iriff Sk; (Signals) thfdj;jpd; njhopw;ghl;il tpsf;fpf; nfhs;tjw;Fj; 
NjitahFk;.  ,jw;fhfg; gy;NtW  iriffs; gad;gLj;jg;gLfpd;wd.
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 05. ghJfhg;Gg; gl;bfs; (Safety Belts)
  nrYj;jg;gLk; xU Nkhl;lhu;f; fhupy; rLjpahfj; jLg;Gf;fisg; gpuNahfpj;jhy; my;yJ  xU 

rLjp tpgj;jpy; gazpfSk; nghUl;fSk; thfdj;jpd; cs;Ns my;yJ tspj;jpiuia cilj; 
Jf; nfhz;L thfdj;jpw;F  ntspNa  tPrg;gLtjw;fhd Mgj;J cs;sJ. ,t;tpliu  ,op 

tsthf;Fk; Nehf;Fld; ghJfhg;G Mrd thu; (Safety Seat belt) nghUj;jg;gl;Ls;sJ. rhjhuz 
re;ju;g;gq;fspy; rhujp my;yJ gazpfs; vspjhf ,aq;fj;jf;fthW thiu vspjhfj; jsu;j;J 
tjw;fhd Mw;wy; cz;L. vdpDk; xU fzj;jhf;F tpir cz;lhFk; NghJ thiuj; njhopw; 

gLj;Jk; nghwpKiwg; gFjpAs; (Latch) tpOkhW cw;gj;jp nra;ag;gl;L ,Ug;gjdhy; thiur; 
rupahf mzpe;jpUf;Fk; NghJ gazpfs; mg;ghy; tPrg;gLjy; jtpu;f;fg;gLfpd;wJ. 

 06. tsp gY}d; (Air Bag)
  tpiuthfr; nry;Yk; xU Nkhl;lhu; fhu; xNu jlitapy; epw;ghl;lg;gl;lhy; gazpfspd; clw; 

gFjp Kd;Ndhf;fp tPrg;glyhk;. mjd; %yk; jiy MAjg; ngl;bapy; gLtjw;fhd (Dash 

Board) Mgj;J cz;lhfpwJ.  ,jidj; jLg;gjw;F Xu; cj;jpahf tsp gY}idf; (Air Bag) 
fhl;lyhk;. mj;jifa tsp gY}d; 5 kpy;yp nrf;fd; Nghd;w xU FWfpa Neuj;jpy; njhopw; gl;L 
(Cjp) mt;tplj;jpypUe;J  Vwj;jho  1 nrf;fdpy; RUq;fpg; Nghfpd;wJ. ,J ,urhadj; 

jhf;fjpd; fhuzkhfj; njhopw;gLfpd;wJ. mjpy;  Nrhbak; Virl;L (NaN ) ck; nghw;whrpak; 3

iejpNuw;W (KNO ) ck; jhf;fk; Gupe;J iejurd; (N ) thA tpLtpf;fg;gLfpd;wJ. rhujpapd; 3 2

ghJfhg;Gf;fhf cs;s gY}d; ngUk;ghYk; flTr; nrhy;ypDs;NsAk; gazpfspd;  ghJfhg; 
ghf cs;Ns gY}d; MAjg; gf;fg; ngl;bapYk; itj;jpUf;fg;gLk; mNjNtis mit 
ntspNa njuptjpy;iy.

 07. mtrufhyf; fjT  (Emergency Exit)
  gazpfisf; nfhz;L nry;Yk; rpy thfdq;fspy; rhjhuzf; fjT jilahf ,Uf;FkhW 

tpgj;Jf;F cl;gl;lhy; gazpfspd; msTf;Fg; NghJkhd rjhuzf; fjT ,y;yhikahy; 
mtu;fs; Mgj;Jf;F cl;gLtu;.  MfNt tpNrlkhf  mj;jifa thfdq;fspy; mtrufhyf; 

fjT (Emergency Exit) ,lg;gl;Ls;sJ.  ,it ngUk;ghYk; rhjhuzf; fjTfSf;F vjpuhd  
jpirapy; my;yJ  gpw;gf;fj;jpy; my;yJ  $iuapy; ,Uf;Fk;.

 08. jPaiz fUtp (Fire Extinguishing Equipment)
  thfdj;jpy; jP cz;lhFk; NghJ mjpy; nry;Yk; gazpfSf;F ngupa Mgj;J cs;sJ. 

MfNt> jP cz;lhtijj; jLg;gjw;Fk; mj;jPiag; guthky; fl;Lg;gLj;Jtjw;Fk; eltbf; 
ifia Nkw;nfhs;sy; Ntz;Lk;. vdNt> jPaizf; fUtpf; tpNrlkhfg; ghukhd thfdq; 
fspy; epWtg;gl;Ls;sJ. 
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09. b fWg;G epwj;jpw;F fhuzk; fhgd; Nru;f;fg;gLtJ MFk;. fhgd; Nru;g;gjhy; uaupy; gpd;tUk; 
ed;ikfisg; ngw;Wf; nfhs;syhk;.

  (1) uaupd;  typik $l;lg;gLk;. ,jdhy; ePbj;j ghtid
  (2) ntg;gepiyia tpiuthf #oYf;F ,of;fr; nra;Ak; Mw;wy;.

  (3) UV xspf;fjpuhy; Vw;gLk; ghjpg;G Fiwf;fg;gly;

 2. (1) tspaKf;fk; mjpfkhf ,Uf;Fk; NghJ uaupd; ,U gf;fq;fSk; $Ljyhf Nja;khd 
kilAk;.

  (2) mKf;fk; Fiwthf fhzg;gLkplj;J ,Oit tpir mjpfupg;gjdhy; thfdj;ij jpUg; 
GtJ  fbdk;.

  (3) jpwd; kw;Wk; ghJfhg;G FiwtilAk;.                              (6x2 = 12 Gs;spfs;)

 3. 180  -  uaupd; mfyk; (mm ,y);

  70    -  uaupd; cauk; / mfyk; tpfpjk;

  R     - Miu tif uau;

  13  - rpy;ypd; (Rim) tpl;lk; (mq;Fyj;jpy;)                                 (10 Gs;spfs;)
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06 - nghwpKiw tiujy; - tpil
;

cNyhfk;
nky;YUf;F tiue;jtu;

guPl;rpj;jtu;

Vw;Wk; Fw;wp

2014.10.12

2014.10.13

ngau;

fRd;

epkhyp

tiujy;
,y.
01

njhopDl;gf;

fy;Y}up

jpfjp

mstpil
1:1
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,Uk;G
tiue;jtu;

guPl;rpj;jtu;

,izg;Gg; nghwp

2015.05.25

2015.06.12.

ghl ,yf;fk;
04

njhopDl;gf; fy;Y}up

jpfjp

mstpil
1:1
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fpilg; ;glk;  -12
Kfg;G jpiug;glk;  - 12
gf;f epiyg;glk;  - 11
%d;whk; Nfhzk; - 08
mstPLfs;   - 08
msTj; jpl;lk;  1:1     - 03
ml;ltiz           - 06
                  60 Gs;spfs;

Ÿ  fpilg;glk;    12                    

Ÿ Kd;dpiyg;glk; 12

Ÿ gf;f epiyg;glk; 11

Ÿ %d;whk; Nfhzk; 08  

Ÿ ikag;Gs;sp 02

Ÿ xUglj;jpw;F ,U mstPLfs; tPjk;  

  %d;W glj;jpw;Fk; (2x3) 06

Ÿ msTj;jpl;lk;  (1:1)  03

Ÿ ml;ltiz  06 
  nkhj;jg; Gs;spfs;                         60

Kfg;G epiyg;glk; gf;f epiyg;glk;

kuk; tiue;jtu;

guPl;rpj;jtu;

ku Mjhuk;

2016.08.02

2016.08.04

ngau;

nry;tp Fkhup

nry;tp ky;ypfh

rr;rpe;j

ifj;njhopy;

epWtdk;

ET/65/02

jpfjp

1:1

�

� �

�

�

�

fpilg;glk;
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aho;g;ghzg; gy;fiyf;fofk;
njhopy;El;g gPlk;

cUf;F

1:1

tiue;jtu; 28.10.2016

05nghwp

fhu;j;jpf;
Iq;fud;29.10.2016

jpfjp ngau;

guPl;rpj;jtu;

Ÿ Fwpg;G: Gs;spapLk;NghJ ftdpf;f Ntz;bait

Ÿ glk; njspthf tiuag;gl;bUj;jy; Ntz;Lk;

Ÿ Fwpg;Gf;fs; epaktpjpfspd;gb ,Uj;jy; Ntz;Lk;

Ÿ juT ml;ltiz cupaKiwapy; G+uzg;gLj;jg;gl;bUj;jy; Ntz;Lk;;
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cUf;F

1:1

tiue;jtu;

jpfjp ngau;

guPl;rpj;jtu;
2016.06.28

2016.06.29

mutpe;

tpNtf;

nghwpapay; njhFjp 28
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06.

nkhwl;Lt 
gy;fiyf;fofk;
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gpj;jis tiue;jtu;
guPl;rpj;jtu;

Fkhu;
fpwp];Njhgu;

2015.06.30

nghwpg;gFjp

fy;Y}up

gl ,y
02

2015.07.01
mstpil

1:1

Ÿ Fwpg;G: Gs;spapLk;NghJ ftdpf;f Ntz;bait

Ÿ tiujhspy; Jg;guT Ngzg;gl;bUj;jy; Ntz;Lk;.

Ÿ glk; njspthf  tiuag;gl;bUj;jy; Ntz;Lk;.

Ÿ Fwpg;Gf;fs;; epaktpjpfspd;gb ,Uj;jy; Ntz;Lk;.

Ÿ juT ml;ltiz cupaKiwapy; G+uzg;gLj;jg;gl;bUj;jy; Ntz;Lk;.
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thu;gpUk;G tiue;jtu;
guPl;rpj;jtu;

2016.04.04

jpfjp ngau;

2016.04.05
Mjtd;

Vw;Wk; Fw;wp

njhopy;El;gf; fy;Y}up

(60 Gs;spfs;)

tiujy;
,y:01

rae;jd;
mstpil

1:1
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* xt;nthU epiyf;Fk; 15 Gs;spfs;

* Kjw;NfhzKiwapy; tiujypw;F 10Gs;spfs

(60 Gs;spfs;)

kuk; tiue;jtu;
guPl;rpj;jtu;

2017.02.16

jpfjp ngau;

2017.04.28
rae;jd;

mr;Rj; jhq;F Kid

gy;fiyf;fof fy;Y}up

02

M&ud;
1:1

thspUk;G tiue;jtu;
guPl;rpj;jtu;

2017.04.04

jpfjp ngau;

2017.04.05
jDrd;

Vw;Wk; Fw;wp

njhopy;El;gf; fy;Y}up

tiuT 
,y: 01

NfhFyd;
mstpil

1:1

gf;fepiyg; glk;

Kd;dpiyg; glk;

gf;fepiyg; glk;
40

1020

40

30

10

10 20
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(60 Gs;spfs;)

nkd;
 cUf;F

tiue;jtu;
guPl;rpj;jtu;

2016.02.16

jpfjp ngau;

2016.04.21
Nra;tpop

gpb

njhopDl;gf; fy;Y}up

08

Mjpyd;
1:1

Ÿ   Gs;spj;jpl;lk; :- cupa mstPLfspd;gb ,Ug;gpd; 07 Gs;spfs;

Ÿ mstPLfs; njspthff; Fwpf;fg;gl;L ,Ug;gpd; 06 Gs;spfs;

Ÿ ml;ltiz rupahapd;  06 Gs;spfs;

Ÿ %d;W glq;fSk; cupa ,lj;jpy; mike;jpUg;gpd;  06 Gs;spfs;

Ÿ ,ilntspfs; rkdhf  gq;fplg;gl;L  ,Ug;gpd; 06 Gs;spfs;

Ÿ Jg;Guthd  tiujy; 06 Gs;spfs;

Ÿ xt;nthU glj;jpw;Fk; 6x3= 18 Gs;spfs;
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 Njhw;wq;fs;;

  ,uz;L rupahf ,Ug;gpd;
  %d;Wk; rupahf ,Ug;gpd;
  ngauply;;

 gupkhzk; (xd;iwNaDk; rupahf Fwpj;jy;)

  fpilg; gupkhzk;
  epyf;Fj;J gupkhzk;
  tisT gupkhzk;
  rupahd msTj;jpl;lk;

 A-A kj;jpaf; NfhL

  Neu; NfhL

  A-A vdg; ngauply;

 Kd;dpiyg;glk;

  Neu; NfhLfs;
  tisTfs; (ftuhak; gad;gLj;jg;gl;bUj;jy;)

 gf;fepiyg; glk ;

  Neu;NfhLfs;
  epow;wpf; fhl;Ljy;

 fpilg;glk;

  Neu;NfhLfs;
  kiwe;j Xuq;fs;

 gupkhzq;fs;

 (Fwpg;G:- Gs;sp toq;Ftjw;fhf gupkhzq;fis vz;Zk; NghJ xU gFjpf;Fupa   gupkhzj;ij 
xUKiw kl;LNk fUj Ntz;Lk;.
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Ÿ (ikag; Gs;sp rupahff; Fwpj;jpUg;gpd; 02 Gs;spfs;)

Ÿ rJunkhd;wpd; msT 2x2 mm or 1x1 mm vd nfhz;L cupa mstPLfSf;F 
tiue;jpUj;jy;.                                                   (06 Gs;spfs;)                         

Ÿ mstPL> msTf;NfhLfs; cupa Kiwapy; tiue;jpUg;gpd;               06 Gs;spfs;) 

Ÿ ,e;j MW Gs;spfSk; tl;lj;jpd; tpl;lk;> NtW VjhtJ fpil> nrq;Fj;Jf; Nfhl;L ms 
tPLfSf;F 02 Gs;spfs;  tPjk; toq;fTk;.                            (06 Gs;spfs;)

Ÿ ml;ltiz jahupj;jy;                          (06 Gs;spfs;)

njhopEl;gf; fy;Y}up

�

tiue;jtu;

guPl;rpj;jtu;

jpfjp

2015.08.08

2015.08.10

ngau;

mfpyd; �

]huh 

tiuG ,y.1,izg;Gf; fy;tp

�

nkd;
cUf;F

�

msTj;jpl;lk;

1:1      �
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 07 - cw;gj;jpj; njhopDl;gk; - tpil

01. 1. cw;gj;jp Nehf;fk;> gad;ghL> JUg;gpbf;fhj jd;ik> ePbj;j ciog;G> NjitAk; ghtidAk;                                                        
 (15 Gs;spfs;)

 2. cgfuzk; - cNyhf kl;lf;Nfhy;
  tiu Crp
  jfl;Lf; fj;jup
  nra;Kiw :- tiuglj;jpw;F Vw;g msTfisj; jfl;by; Fwpj;J tiu Crpapd; cjtpAld; 

kl;lf;Nfhiy itj;J khjpup msTfisg; glkhfj; jfl;by; tiue;J nfhs;sy; Ntz;Lk;. 
gpd;du; jfl;Lf; fj;jpapdhy; ntl;b mfw;wg;gl  Ntz;ba  gFjpapidr; rupahf ,dq;fz;L 
ntl;b mfw;wy; Ntz;Lk;. (tpgupj;jy;)                                   (30 Gs;spfs;)

 3. Ÿ %l;Lf;fs; %yk; ,izj;jy;

  Ÿ jfLfis ntl;Lk; NghJ  vt;tif %l;Lf;fis ,lg;Nghfpd;Nwhk; vd;gijf; fUj;jpw; 
nfhz;L NghjpasT  ,lk; tpl;L jfLfis ntl;l Ntz;Lk;.

  Ÿ Njitf;Nfw;g cupa ,lj;jpy; cupa Kiwf;F  tisj;Jf; nfhs;sy; Ntz;Lk;.

  Ÿ ,izf;fg;gl Ntz;ba tisj;Jf; nfhs;sg;gl;l gFjpfs; ,uz;ilAk;  ed;whfg; 
nghUe;Jk; gb ,izj;Jg; gFjpfis  ed;whf ,Wf;fpf; nfhs;s Ntz;Lk;.

  Ÿ gFjpfs; rupahf ,izf;fg;glh tpbd; %l;L  eyptile;J  tpLk;. ,jid jLg;gjw;F  

Kf;fpakhd  ,lq;fspy; jiwapLjy; / gw;whR gpbj;jiy Nkw;nfhs;syhk;. 
 (30 Gs;spfs;)

 4. Ÿ Neu;j;jpahd Kbg;ig Nkw;nfhs;sy;

  Ÿ Nkyjpf trjpfis  Nkw;nfhs;sy;

  Ÿ ghJfhg;G tu;zq;fisg; G+Rjy;

  Ÿ Nkyjpf moFgLj;jy;

  Ÿ tpsk;gu  cj;jpfisf; ifahSjy;

02. 1. (1) typik> cUFjd;ik
  (2)  - tisj;jy;> ntl;ly;> Jisj;jy; Nghd;w nrad;Kiwapd; NghJ  neUf;fhk typik

Yk;> ijdNktpd; Rikia jhq;fpf; nfhs;tjw;Fk;> ijdNktpd; cjwy; tpiriaj; 
jhf;Fg;gpbj;J epiyj;jpUg;gjw;fhd  Mw;wiyg; ngwy;.

   - jhq;fpapd; cw;gj;jp nrad;Kiwapd;NghJ ,uz;L cNyhfj; Jz;Lfis cUFjd;ik 
cUf;fpizj;jy; Kiwapy; ,izg;gjw;F

  (3) kpd;tpy; cUf;fpidj;jy; my;yJ xl;rp mrw;wypd; cUf;fpidj;jy;
                                     (30 Gs;spfs;)
 2. (1) kpd;tpy; cUf;fpiz;jy; nghwp   -  kpd;Ndhl;l toq;fy; nghwp
                                -  fhr;rp ,izj;jYf;fhd  kpd; tlq;fs;
    -  fhr;rp  ,izj;jy; kpd;tha;g;gpb
    -  jiug;gpb
    -  kpd; tha;
    -  gprpu; ePf;fw; Rj;jpay;
    -  fk;gpj;J}upif
     -  ghJfhg;G cgfuzq;fs;
   thA cUf;fpizj;jy; nghwp   -  xl;rprd; cUis
    - mrw;wypd; cUis
    - xl;rprd; thA J}ty; Foha;
     - mrw;wypd; thA J}ty; Foha;
    -  xl;rprd; thA khdp
    - mrw;wypd; thA khdp
    - CJ tpsf;F
    - fhr;rp ,izj;jy; $u;
   - - ghJfhg;G cgfuzq;fs;                               
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 Ÿ 90x80x10 mm  ePs mfy> jbg;Gila nky;YUf;F jfLj; Jz;L xd;iw ntl;b gFjp A 
Ij; jahupj;jy;.

   gFjp A Ij; jahupj;jy; 

 Ÿ 80x40 mm ePs> cauKila> Jz;il ntl;bnaLj;J gFjp B Ij; jahupj;jy;.

 Ÿ gFjp A apd; ikaj;ijf; Fwpj;Jf; nfhs;sy; (45 mm) 

 Ÿ jahu;nra;j Jz;Lfs; ,uz;ilAk; Ntiy Nkirapy; itj;J gFjp A apd; ikf;Nfhl;by; 

gFjp B apd; neLf;F gFjp nghUj;jj;jf;fjhf epiyf;Fj;jhf epWj;jp fhr;rp ,izj;jy; 
nghwpapd; cjtpAld; fpilNky; epiy %l;L  my;yJ epiyf;Fj;J  fPo; epiy  %l;L 
my;yJ epiyf;Fj;J Nky; epiy Nghd;w VjhtJ xU %l;by;  ,izg;Gr;  nra;jy;. 

Ÿ ,il ,ilNa gprpu; ePf;fw; fUtpahy; xl;Lg; gprpiu ePf;fp Rj;jk; nra;jy;.

Ÿ xl;b Kbe;jJk; ,aw;ifahf Fsputply;.                             (30 Gs;spfs;)

 3. Ÿ Nkirj;jpwg;gzk;

  Ÿ G ,Lf;fp

  Ÿ R10 cNyhf KWf;Fj; Jis Crp

  Ÿ ikaf; Fw;wp

  Ÿ Rj;jpay;

  Ÿ jl;il muk;

  Ÿ msT ehlh

  Ÿ ngd;rpy; 

      Jis ,lNtz;ba  ,lj;ij ,dq;fz;L ngd;rpyhy; Fwpj;Jf; nfhs;sy;ð 

    ikaf;Fw;wpapd; cjtpAld;  %d;W JisfSk; ,lNtz;ba  ikaj;ijf; ð
Rj;jpayhy; mbj;Jj; jho;j;jy;

   JisaplNtz;ba  cNyhfg;gFjpia G ,Lf;fpapd; cjtpAld; Nkir ,Lf;fpapy; ð
rupghu;j;J nghUj;Jjy;.

  R10 msTila KWf;FjJis msif nghUj;jp Jwg;gzj;ij ,af;fp Jisfis ð
,ly.;

  jl;il muj;jpdhy; muhtp gpRUfis ePf;fy;.                     (15 Gs;spfs;)ð

4. t nfhq;fpwPl; jsj;jpy; gjpf;fg;gl;Ls;s  8 Riu MzpfspYk; nghUe;jf;$ba 15 mm jbg; 
Gs;s mjpu;TWQ;rp ,wg;gu; nkj;ijia tpupj;J mjd; Nky; jahupj;J vLf;fg;gl;l jhq;fp 
fis ehd;F %iyfSf;Fk; tsk; ghu;j;J jsr;Riu Mzpapd; kJ jhq;fpapd; Jthuq;f 

Sf;Fs; nghUe;jj;jf;fjhf ,l;L Mzpfspy; jfl;LG+z; (Washer) Kjypy; mjd; Nky; 

tpw;G+z; (Spring Washer) ,l;L Riuapd; %yk; ed;F  ,Wf;Fjy;.

  t ehd;F jhq;fpfSk;  nfhq;fpwPl; jsj;jpy; nghUj;jg;gl;l  gpd;du;  ijdNkhtpd; ehd;F  
rilj; Jthuq;fSk; jhq;fpfspd; Jthuj;Jld; nghUe;jj;jf;fthW  nghUj;jp nghUj;j 

khd Riuahzpfis  mj;jpthuj;jpD}lhf nrYj;jp jfl;Lg;G+z; (Washer) KjypYk; 

mjd; Nky; tpw;G+z; (Spring Washer) ,l;L Riuapd; %yk; ed;F ,Wf;Fjy;. 

  t G+l;lg;gl;l  midj;Jr; RiufspdJk; ,Wf;fj;ij kPz;Lk; rupghu;j;Jf; nfhs;sy;.  

03. 1. - ntl;Lk; MAjj;ijj; jl;gntg;gj;Jf;Fg; nghUj;Jjy; ‚

  - %yg; nghUl;fis (%d;W jhilf;) ft;tpf;fg; nghUj;Jjy;. ‚

- Kfkply; filjy;   ‚ 

- cUisia ,Lf;fpapdhy; msg;gjd; %yk; 200 mm tiu Fiwj;Jf; nfhs;sTk;.‚ 

- Kjypy; RUl;Lf; filr;ry;  ‚

- ,Wjpapy;; xg;gkhd / Ez; filr;ry; ‚ 
- mjd; 50 mm ePskhd gFjpapd; tpl;lj;ij 80 mm tiu ,Lf;fpapdhy; msg;gjd; %yk; 

Fiwj;Jf; nfhs;sf; filaTk;.

    - Kjypy; fUl;Lf; filr;ry;   ‚

- ,Wjpapy; Ez; filr;ry;   ‚
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   - gpyl; kw;Wk; KwpNahuj;ijf; filaTk;  ‚

- Ntiyg; gFjpapid> kWgf;fk; / kW me;jj;Jf;F jpUg;gp  25 mm ePskhd gFjpia 

,Lf;fpy; gad;gLj;jp KfkplTk;.  ‚

- Kjypy;  fUl;Lf; filr;ry;   ‚

- ,Wjpapy;  Ez;  filr;ry;   ‚ 

- 25 mm ePskhd gFjpapd; tpl;lj;ij 200 mm tiu ,Lf;fpapdhy; msg;gjd; %yk; 

Fiwj;Jf;nfhs;s filaTk;.    ‚

 - Kjypy; fUl;Lf; filr;ry;   ‚

 - ,Wjpapy; Ez; filr;ry;   ‚

- Fspu;j;Jk; Clfnkhd;iwg; gad;gLj;jp Ntiyj;Jz;il filaTk;. ‚
- rpW jthspg;Gfs; ,Ug;gpd; mtw;iw mfw;wp Kbg;Gr; nra;aTk;. ,jw;fhf 

Ntiyg;gFjpapid tpsk;Gila muk; gad;gLj;jTk;. ,jd; NghJ  Ntiyj; Jz;il 

Nkil ,Lf;fpiag; gad;gLj;jp mjpy; ,Wf;fp itj;J Kbg;Gr; nra;f. „

2. - 200 mm tpl;lKila gFjpapd; ,U tpl;lq;fis tiuA+rpapdhy; tiue;J ikaj;ijf; 
Fwpj;Jf; nfhs;f. my;yJ ,U tpw;fs; ntl;Lk; Gs;spiag; gad;gLj;jp ikaj;ijf; 

fz;L mq;F ftuhaj;ij itj;J  70 mm tpl;lKila tl;lj;jpidf; Fwpj;Jf; nfhs;f.

        †
- tpl;lKk; tl;lKk; ntl;Lkplq;fspy; ika mKf;fpiag; gad;gLj;jp  Fwpj;Jf; nfhs;f.

        ‚

- tl;lj;jpd; ikaj;ij  ika mKf;fpapdhy; Fwpj;Jf; nfhs;f. ‚

- epiyf;Fj;Jj; Jwg;gzj;Jf;F 30 mm Jisf;Fk; Crpiag; nghUj;jpf; nfhs;f.  ‚

- Ntiyg;ghfj;jpd; ngupa Kfk; NkNy mikAkhW gw;wp  ,Wf;fpf; nfhs;sTk;.  ‚

- Kfk; fpilahdjh vd;gij  xg;gPl;L  khzpiag; gad;gLj;jp cWjp nra;f. „

- Jwg;gzj;ijg; gad;gLj;jp  5 JisfisAk; Jisf;fTk;. ‚ 

- krf;nfz;iza;/ Fspu;j;Jk; Clfk; gad;gLj;Jf. ‚ 
0- 45  Crpf; NfhzKila 30 mm  Jis Crpiag; nghUj;jTk;.  „ 

- ikaj;Jisapy; nkypjku; fTz;lu;rd;f; mikf;fTk;. ‚

- Ntiyg;gFjpia  fpilahdjh vd;gij epr;rag;gLj;jpf; nfhs;sTk;.  „

  - ikaj;jpYs;s Jisapy; nkypjku; xd;iw Vw;gLj;jTk;. ‚

- Ntiyj;Jz;il Nkir ,Lf;fpapy; ,Wf;fp Kbg;Gr; nra;aTk;. „

3. - trptpL nghwp
   cUthf;fw; nghwp

04. 1. cNyhfj;jpy; ,Uf;f Ntz;ba ,U nghwpKiw ,ay;Gfs;

  Ÿ ePl;lj;jFkpay;G / Ez;fk;gpahf;fg;gLk; jd;ik (Ductility)

  Ÿ nefpo;j;jd;ik (Plasticity) 

  (xU fhuzpf;F 2Gs;sp tPjk; 4 Gs;spfs;)
 2. nghwpKiw ,ay;Gfspd; Kf;fpaj;Jtk;

  Ÿ  jfl;il tsu;g;gjw;F ,aYkhf (bending) ,Ug;gJ mjpy; fhzf;$ba ePl;lj;jF 

jd;ikapdhshFk;. (ductility) or 

  Ÿ jfl;il tisf;Fk; kw;Wk; Jisf;Fk; NghJk; cilahky; ntbf;fhky; ,Ug;gJ mjpy; 
fhzg;gLk; ePl;lj;jF  jd;ikapdhyhFk;.                            (05 Gs;spfs;)

  Ÿ jfl;il tisj;j gpwF kPz;Lk; gioa epiyf;Fr; nry;yhky; ,Ug;gJ mjd; nefpo;j; 

jd;ikapdhyhFk;. (Plasticity) or 

  Ÿ jfl;il tisj;j gpwF mjd; tbtq;fs; epiyj;jpUg;gJ mjd; nefpo;j;jd;ikapdh 
yhFk;.

 3. Ÿ nkd; cUf;F/fy;tda;]; cUf;F (miid steel)                         (10 Gs;spfs;)
                                (nkhj;jk;  15 Gs;spfs;)
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 c. msj;;jy;> Fwpj;jy;> kw;Wk; fUtpfspd; gad;ghLfs;

 (xU fhuzpf;F 3 Gs;spfs; (fUtpf;F 1> tpsf;fj;jpw;F 2 Gs;spfs; tPjk; 21 Gs;spfs;)

 d. cUisg; gFjpia nra;tjw;fhd nray;Kiwfs;

 Ÿ jfl;bd;kPJ cUisapd; tpupaiy mikg;gjw;F Vw;gnrt;tfg; gFjpia  mse;J nfhs;.

 Ÿ mij milahskpLf.

 Ÿ xl;rprd; Rthiy  %yk; mjid ntl;b mfw;wTk;

 Ÿ jfl;il  cUis tbtpy; tisj;Jf; nfhs;f.

 Ÿ cUisapd; ,U tpspk;GfSk; ,izAkhW fha;r;rp ,izj;Jf;nfhs;sTk;.

   (Welding)
   cUisapd; ,U tl;ltbthd tpspk;GfisAk; rilfSld; ,izAkhW fha;r;rp  

,izj;Jf; nfhs;sTk;. 

 

 b. ;rilfisAk; Riuahzpj; JisfisAk; cw;gj;jp nray;Kiwapd; gbKiwfs

  Ÿ ntsptl;lj;jpd; tpl;lj;ij tpl rw;W $ba  rJunkhd;iw mikf;fj;jf;fthW mse;J 
nfhs;sy;.

  Ÿ ntsptl;lj;jpd; Miuia mse;J nfhs;sy;

  Ÿ rpwpa  tl;lj;jpd; Miuia  mse;J nfhs;sy;

  Ÿ Pitch circle diameter (PCD) cupa tpspk;ig mse;J  nfhs;sy;.
                                     (xU fhuzpf;F 2 Gs;spfs; tPjk; 8 Gs;spfs;)
  milahskply;:

  Ÿ ntsptl;lj;jpd; tpl;lj;jpw;F  rw;W ngupjhf rJunkhd;iw tiuA+rpapdhy; (Scriber) 
tiuf.

  Ÿ %istpl;lq;fs; re;jpf;Fk; Gs;spia ika mKf;fpapdhy; (Center punch) milahskpLf.

  Ÿ ntsptl;lj;jpd; Miuapd; ikaj;ij ika  mKf;fpapdhy; Fwpj;Jf; nfhs;sy;

  Ÿ cs; tl;lj;ijAk; mk;ikag; Gs;spapypUe;J  tiue;J nfhs;sy;

  Ÿ kW  cs; tl;lj;ijAk; mk;ikag; Gs;spapypUe;J tiue;J nfhs;sy;. (pitch circle)

  Ÿ ntsptl;lj;jpd; tpl;lj;ij tiujy;
o  Ÿ mjw;Fr; nrq;Fj;jhf 90  kw;WnkhU  tpl;lk; tiujy; 

o   mt;tpl;lj;jpw;F 45 mikAkhW ,d;DnkhU  tpl;lk; tiuf.

cUf;F msT Nfhy; 
(Steel ruler)

tpw; gpupfUtp 
(Divider)

tiuA+rp (Scriber)

(Drill/ bench drilling machine)

(Center bunch)

xl;Lk; fUtpfs;
(Oxygen  asentlin)

muk;; (file)

Neu;NfhLfis jfl;bd; kPJ tiutjw;F 

ikag; Gs;spiaf; Fwpg;gjw;Fk; ,izf;Fk; 
Gs;spfis milahskpLtjw;Fk;.

rJuj;ijAk;> ntsptl;lj;ijAk;> cs;tl;lj;ijAk; 
ntl;bf; nfhs;tjw;F (xl;rprd; Rthiy %yk;)

muhtp Neuj;jpahf;Fjy;.

tpspk;Gfis msj;jy;> Njitahd ePsq;fis 
msg;gjw;Fk; tpl;lk;%iy> tpl;lq;fis 
tiutjw;Fk; gad;gLk;

Njitahd Miuia tiutjw;F

Jisfis Jisg;gjw;Fkpd;Jis fUtp

ika mKf;fp
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 A,B,C,D, E, F, G cld; H I PCD I Ak; tiue;J Nuiffs; re;jpf;Fk; Gs;spiaika mKf;fpapdhy; 
milahskpLf.

 (xU fhuzpf;F 2 Gs;spfs;  tPjk; xd;gJ fhuzpfSf;Fk; 18 Gs;spfs;)

 Ÿ tl;l rJug;gFjpia ntl;b  vLf;fTk;.

 Ÿ A, B, C, D, E, F, G Ak; H  cupa ,lq;fspy; Njitahd  JisfisapLjy;

 Ÿ ntsptl;lj;ij  ntl;bf;nfhs;f.

 Ÿ cs;tl;lj;ij ntl;b  mfw;wTk;

 Ÿ Kbg;Gr; nra;aTk;                         (xU fhuzpf;F 2 Gs;spfs; tPjk; 10 Gs;spfs;)
      (nkhj;jk; 36 Gs;spfs;)

05.. (1)  ePsk;    - 200 mm

   mfyk;  - 200 mm 

   jbg;G   -  2 mm                                    (10 Gs;spfs;)

 2. (1) ePl;lj;jFkpay;G ( Ductility)

  (2) nefpo;jd;ik  (Plasticity)                                           (10 Gs;spfs;)

 3. (1) jfl;il tisg;gjw;F ,aYkhf ,Ug;gJk; kw;Wk; jfl;il  tisf;Fk; NghJ  my;yJ 
Jisf;Fk;NghJ cilahky;> ntbf;fhky; ,Ug;gJ mjpy; fhzg;gLk; ePl;lj;
jFkpay;G MFk;. 

  (2) jfl;il tisj;j gpd;G mjd; tbtq;fs; epiyj;jpUg;gJ  mjd; nefpo; jd;ikapy;iy.    
     (20 Gs;spfs;)

 4. nts;sPaj; jfl;Lj; Jz;L                                              (10 Gs;spfs;)

02. 1. jug;gl;l jfl;Lj; Jz;by; tiugpid tiue;J nfhs;sy; Ntz;Lk;. (rupahd tiuG Kiwf;F 
Vw;g)

 2. Jisfs;  tUk; ,lj;Nj  ikaf;Fw;wpapid  gad;gLj;jp Fj;jp Fwpia ,ly; Ntz;Lk;.
 3. gpd;d;u; cfe;j gpbfUtp  Kiwiag; gad;gLj;jpr; rupahfg; nghUj;jYk; jfl;bd; fPNo  xNu 

kuj;Jz;il itj;J ,Wf;fkhfg; nghUj;jp  rupahd ikaq;fis ,Uf;FkhW  jt;it 
Jisj;jy; Ntz;Lk;. (Jisf;Fk;NghJ  Fspuiy  gad;gLj;jy;) 

 4. cNyhf mupAk; thypdhy; / Nkirf;fj;jup  Fwpj;j tiugpid ntl;b vLj;jy;.
 5. jfl;bid fhl;ba Nfhzj;jpy; tisj;jy; Ntz;Lk;.
 6. Neu; tpspk;Gfspid kl;lk; Mf;fy;.                                      (xOq;fhf;fy;)

03. ;msj;jy
 cUf;F tiuNfhy;
 Ntzpau; ,Lf;Fkhzp
 %iy kl;lk;

 
   
  
 

ntsptl;lk;

PCD tl;lk;

cs;tl;lk;
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Fwpj;jy;
 1. vOj;jhzp
 2. ikaf;Fw;wp
 3. ftuhak;
 4. n[d;d ,Lf;fp

04. Fspuhf;fy; Nkw;nfhs;sy;.
 Jisfis Jisf;Fk; NghJ  ntg;gk; cw;gj;jp Mtijj; jLg;gjw;F  Fspuhf;fy; 

Nkw;nfhs;sg; gLfpd;wJ.                                                              
 (10 Gs;spfs;)

cw;gj;jp
 1. Fz;Ljiyr; Rj;jpay;
 2. Nkir fj;jpup
 3. fulhd ghl;luk;
 4. nkd;ikahd ghl;luk;
 5. Nkirj;Jisg;ghd

khfhzf; fy;tpj; jpizf;fsk;



06. 1. jfl;bd; nrq;Nfhz tpsk;Gf;Ff; fpl;ba gFjpapy; tpsk;Gf;;fhd ,U NfhLfis  
milahskpLf.

  Ÿ tpsk;GfspypUe;J KiwNa 70mm,30mm J}uq;fspy; rkhe;juf;NfhLfs; ,uz;il 
tiue;J nfhs;sy;.

  Ÿ tiuag;gl;l rkhe;juf; NfhLfshy; cs;slf;fg;gl;l gFjpahd 70mm x 30 mm 
msTila nrt;tfg; gFjp  MFk;

  Ÿ %tiuag;gl;l nrt;tfg;gFjpapd; ehd;F tpsk;GfspypUe;Jk; 5mm J}uj;jpy; rkhjhe;jf; 
NfhLfis  tiuf.

  Ÿ tiuag;gl;l rkhe;juf; NfhLfs; ,ilntl;Lk; Gs;spahdJ ikakhFk;. ikaj;ij 

ika mKf;fpahy; milahskpl;L 6 mm  tpl;lKs;s Jisfs; ehd;fpid Vw;gLj;Jf.

  Ÿ nrt;tfg;gFjpia ,Uk;G ntl;Lk; ths; my;yJ ntl;Lf;fpsp %yk; Ntwhf;Ff.

  Ÿ ntl;ba gFjpia  nghUj;jkhd muj;ijg; ghtpj;J xg;gkhf;Ff.         (25 Gs;spfs;)

   Ÿ O it ikakhff; nfhz;L 5 mm MiuAila tl;lk; xd;iw tiujy;.

  Ÿ O it ikakhff;nfhz;L 10 mm MiuAila tl;lk; xd;iw tiujy;.

  Ÿ tl;lj;jpd; ikaj;jpypUe;J 50 mm J}uj;jpyy; Gs;sp C  I Fwpj;Jf; nfhs;sy;. 

  Ÿ Gs;sp  C apy; ,Ue;J tiuag;gl;l NfhLk; tl;lj;jpd; ikaj;jpypUe;J  tiuag;gl;l 

MiuAk; A,B vd;w gupjpapYs;s Gs;spfspy; nrq;Nfhzq;fspid mikf;FkhW tiujy;.
(30 Gs;spfs;)

 3. Ÿ glj;jpy; fhl;lg;gl;lthW cU A cU Bvd;gtw;wpd; rkr;rPur;Rfs; xd;Wld; xd;W nghUe;J 
khW ,izj;J cUf;fpizj;jy; %yk; nghUe;Jjy;.            (15Gs;spfs;)     

 4  muk;/ Nfhzr; rhizf;fy; gad;gLj;jp Neu;j;jpahf;fy;

  Ÿ kpd; J}upif gad;gLj;jp Rj;jk;; nra;jy;

  Ÿ Mf;fj;Jf;F JUg;gpbf;fhky; jLf;Fk; G+r;Rtifiag; G+Rjy;

  Ÿ kpd; KyhkpLjy;                                                   (15Gs;spfs;) 

07. (1)  Nghj;jy; jpwg;ghdpd; tbtq;fs;
  VjhtJ xd;W tiuag;gbd;

 (2) cgfuuzk;
  ifths;. ,Uk;G ntl;Lk; ths;
  jl;il  muk;> cUz;il muk;> Nkir  kpd; Jizg;ghs;
  fj;jpay;> ntl;Lf;fpsp> Nkir ,Lf;fp> cUf;F midNfhy;
  tiug;Grp+> ftuhak;> ika myF> FUe;jw; fljhrp        (20 Gs;spfs; 2 Gs;spg;gb 

cU mstpilf;F tiuag;;gltpy;iy

,J Nghd;W VjhtJ xd;W
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 (3) nray; xOq;F
  milahskply;
  ntl;Ljy;
  kl;lg;gLj;jy;
  Jisaply;
  muhTjy;
  Neu;j;rpghuj;jy;

 (4) Ÿ JUg;gpbf;fhj cNyhfnkhd;iwj; njupT nra;jy;

  Ÿ nky;ypa jfL RyhjpUj;jy; (tiyahjpUj;jy;)

  Ÿ rpwpa mstpw;F ifahsj;jf;fthW jahu; nra;jy;

  Ÿ ghJfhg;ghf ifahsf;$bathW jahu; nra;jy;

  Ÿ J}f;fp itf;ff;$bathW ,Uj;jy;

08. 1. Ÿ nkd;dpUk;G my;yJ gpj;jis my;yJ mYkpdpak;

  Ÿ gpd;tUk; nghwpapay; ,ay;Gfis fUj;jpy; nfhs;s Ntz;Lk;

  Ÿ nefpo; jd;ik

  Ÿ typik

  Ÿ nehUq;Fk; ,ay;G

  Ÿ cUf;F ,Uk;G (gFjp B) Mg;Gr; rhgp Mzpf;fhd %yg;nghUl;fisj; njupT nra;Ak; 
NghJ fhgd; typikiaj; jhq;ff; $bajhfTk; nefpo; jd;ik mw;wjhfTk; ,Otpirf;F 
<LnfhLf;f Ntz;baJkhd cNyhfj;jpidj; njupT nra;a Ntz;Lk;.     

(15 Gs;spfs;)

 2. Ÿ tiujy; Crpapd; cjtpAld; A apYs;s %d;W JisfSk; ,lNtz;ba ,lj;jid 
,dq;fz;L tiue;J nfhs;sy;.

  Ÿ ikaf; Fj;jpapd; cjtpAld;  mj;Jis ,lNtz;ba  gFjpfspd; ikaj;jpy; gs; 
sj;ij Vw;gLj;Jjy;.

  Ÿ Æ4´3 Nos vDk; msTila KWf;Fj; Jis myfpdhy; milahskplg;gl;l 
,lj;jpy; Jisapid Vw;gLj;Jjy;;.

  Ÿ Jisaplg;gl;l gFjpapy; cs;s cNyhfg; gpRWfis muj;jhspd; cjtpAld; ePf;fp 
Rj;jk; nra;jy;.                                                  (30 Gs;spfs;)

 3. Ÿ jfl;by;  jt;T mika Ntz;ba ,lj;ij rupahf  ,dq;fz;L tiujy;.

  Ÿ ntl;Lf;fpsp> Rj;jpay; vd;gtw;wpd; cjtpAld;  ntl;b mfw;wg;gl Ntz;ba  
gFjpapid  mfw;Wjy;.

  Ÿ jl;il> muk;. cUis muk;  vd;gtw;wpd; muhtp ntl;L Nkw;gug;igr; rPu; nra;jy;.

  Ÿ muj;jhspidg; gad;;gLj;jp rj;jk; nra;jy;.                            (30 Gs;spfs;)

 4.  Ÿ jukhd fUtpfis cw;gj;jpf;fg; gad;gLj;Jjy;.

  Ÿ %yg;nghUl;fisj; njupT nra;Ak; NghJ juj;ijf; ftdj;jpy; nfhs;sy;.

  Ÿ JUg;gpbf;fhJ xapy; tu;zk; G+Rjy;.

  Ÿ xapy; my;yJ  fpwP]; jltp vz;nza;j; jhspy; my;yJ nghypj;jPd; igf;fw;Wf;fspy; 
nghjp nra;jy;.                                      (15 Gs;spfs;)

 

09 1. %yg;nghUs; - nky;YUf;F
  ,U gz;Gfs; tPjk;

  * A apw;F   - ntl;ly;> Jisj;jy;> muhTjy;> cUl;ly; Mfpad ,Ug;gjdhy; ePbwDk; 
thl;lw;wfTk;.

  * B apw;W    -  ntl;ly; >  mbj;jy; Mfpad ,Ug;gjdhy; ePbwDk; nefpo;Tk;

  * C apw;W  - ntl;ly;> Jisj;jy;> muhTjy;> cUl;ly; Mfpad ,Ug;gjdhy; ePbwDk; 
thl;lw;wfTk;. 
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2.                               A apy; 20 mm mfyg; gf;fj;jpd; RahjPd me;jj;jpypue;J 5 mm ,Yk; 

mt;tplj;jpypUe;J 10 mm ,Yk; ,Uf;FkhW ,U NfhLfis 
%iykl;lj;ijg; gad;gLj;jp tiuj Y}rpapdhy; tiujy;.

               ,q;F ePsq; $ba gf;fj;jpd; NkNyAk; fPNoAk; 5 mm tPjk; 
,Uf;FkhW tpsk;GfSf;Fr; rkhe;jukhf ,U NfhLfis 
tiujy;.

     25 mm gf;fj;jpy; eLf;Nfhl;bid tiujy;;> P,Q,R vd; Dk; %d;W  
Gs;spfis ikaf; Fj;jpapdhy; Fwpj;jy;..

 (B) jt;itj; Jisj;jy;       4 mm Md jpUF Jwg;gz myfpdhy; Nkirj; Jis nghwpapd; 

rf;ifapy; nghUj;jpg; gFjp A iaf; if ,Lf; fpapdhy; my;yJ 

gpb C apdhy; gpbj;J %d;W jt;T fis Ak; Jisj;jYk; 
,ilNa krfplYk;.

 ©  xg;gkhf;fy;          nkypjku; myiff; nfhz;L nghUj;jkhd  mstpw;F %d;W 
jt;TfisAk; nkypjku;j;jy;.

  

 (D) xg;gkhf;fy;                  -  
ghl;luj;jpd; %yk; my;yJ RoYk; jPf;fy;ypy; gpbj;j iyg; 
gad;gLj;jpj; Jisf;Fk; NghJ ntspNa ePl;bapUf;Fk; 
gFjpfisj; Nja;j;J mfw;wy;.

03. tiujYk; Fwpj;jYk;;
     

     gFjp C apd;mfyk; Fiwe;j gf;fj;jpy;RahjPd me;jj; jpypUe;J 

20 mm ,y; mjd; tpspk;Gf;Fr; rkhe;ju khf xU Nfhl;bid 
%iykl;lj;ijAk; tiujY}rpia Ak; nfhz;L  tiujy;.

                 ,f;Nfhl;bw;F ,Ugf;fj;jpYk;2 mm tPjk; ,Uf;FkhW rkhe;ju 
khf NtW ,U NfhLfis tiujy;.

     ePz;l  gf;fj;jpypUe;J 5 mm  mstPLfis vLj;J ,U ePz;l 
tpspk;GfSf;Fk; rkhe;jukhf tiuag;gLk; ,U NfhLfspdhy; 
Kjypy; tiue;j %d;W  NfhLfisAk; ntl;ly;.

     Kjypy; tiue;j eLf; Nfhl;ilak; ,U gf;fq;fspYk; tiue;j 

,U NfhLfisAk; ntl;LkhW X, y vd;Dk; ,U Gs;spfisAk; 
ikaf; Fj;jpapdhy; Fwpj;jy;.

5
15

P

Q

R
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 *          - ikaf; Fj;jpapdhy; Fwpj;j ,lq;fspy; 4 mm CrpiaAk;  Jisnghwp  
iaAk; gad;gLj;jp ,U jt;Tfisj; Jisj;jy;

           - ,U jt;TfspdJ;,U gf;fq;fspYk; tiue;j ,U NfhLfSf;Fk; 
rpwpjstpy; NkNy cl;gf;fj;jpy; ,Lf;fpapd; ,U jhilfSf;Fk; 
gpbj;J ntl;Lf;fpspiaf; nfhz;L gprpu;khw;wy; Kiwf;F ntl;b eL; 
jhtspg;ig ePf;fy;.

          -  ntl;ba jhtspg;gpd; ,U tpspk;GfisAk; ghl;luj;jpd; %yk; Nja;g;g 
jdhy; xg;gkhf;fpr;  rupahfj; jhtspg;igj; jahu; nra;jy;.

 
     
          -      gFjp  C apd; Nkw;gug;gpy;  ntspNaapUf;Fk; cNyhfg; gFjpfisg; 

ghl;luj;jpdhy; Nja;j;J mfw;wy;.

04. (A) gz;G Kbg;igg; ngWjy;.

  * A, C Mfpa ,U gFjpfspy; gof;fkhd gFjpfSf;Fg; nghUj;jkhW Nja;j;Jj; jahu; 
nra;jy;.

   

  * A, C Mfpa gFjpfSld;  njhlu;GgLk; cNyhff; Nfhy;fisr; Rw;wpg;  Nghjpa mstpy; 
,UjfLfspdJk; cupa gFjpfis cUl;Ljy;.

  * cNyhff; fk;gpapd; NkYk; fPOk; cs;s RahjPdkhd ,U KidfspYk; Nghjpa 
mstpYk;  mofhfTk; tbtq;fisj; jiwjy;.

  * A, C Mfpa gFjpfspYk; Rj;jpay;mbfs; glhjthW Kd;du; mbj;jy;.

  * muj;ijg; gad;gLj;jpj; Njitaw;w gFjpfisj; Nja;j;J ePf;fy;.

 (B) * nra;J Kbj;j ‘g’ ck; nfhSf;fpAk; vd;gjd; xt;nthU gFjpapYk; ,lj;jYk;nky;ypa 
vkupj; jhspdhy; my;yJ Nthl;lu; fz;bj; jhspdhy; Nja;j;J JUg;gpb gFjpfis ePf;fpj; 
Jilj;J tpLjy;.

  * jPe;ijapd; Kjypg; G+r;ir (Primer coat) my;yJ JUg;gpbj;jYf;F vjpuhd G+r;ir vy;yh 
,lq;fspYk; G+Rjy;.

  * ed;whf cyu;e;j gpd;du; nghUj;jkhd epwj;jpy; vdky; jPe;ijiag; G+Rjy
  
   Gs;sp toq;Fk; jpl;lk;
   (1) %yg; nghUspd;  ngau;                                        (03 Gs;spfs;)  

    gz;Gfs;  A  2x2  -                                (04 Gs;spfs;)

     B  2x2  -                              (04 Gs;spfs;)

     C  2x2  -                              (04 Gs;spfs;)
  (nkhj;jk; 15 Gs;spfs;)

   gFjp A apw;F 
   (2) msj;jy;> Fwpj;jy;> Jisj;jy;> jt;it nkypjku;j;jy;> xg;gkhf;fy; Mfpad 

rupahd  gbKiwfspy; vOjg;gl;bUg;gpd;.                       (30 Gs;spfs;)

   gFjp C apw;F
   (3) msj;jy;> Fwpj;jy;> jt;itj; Jisj;jy;> jthspg;ig ntl;ly;> xg;gkhf;fy; 

Mfpad rupahd gbKiwfshf vOjg;gl;bUg;gpd;                      (30 Gs;spfs;)
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  4. * gz;gwp Kbg;Gf;fhd nrad;Kiw                               (09 Gs;spfs;)

  * epiyj;J epw;wiy  cWjpg;gLj;jy;                             (06 Gs;spfs;)
  

   gFjp   I     15 Gs;spfs;

   gFjp   II    30 Gs;spfs;

   gFjp   III   30 Gs;spfs;

   gFjp   IV   15 Gs;spfs;
                 (nkhj;jk; 90 Gs;spfs;)

10. 1. ePsk;  - 220 mm

  mfyk;  - 180 mm                                                                                                         (10 Gs;spfs;)

  jbg;G  - 5 mm

  (1) nefpo;jd;ik

   ePl;lj;jFkpay;G                                                                                                 (10 Gs;spfs;)

  (3) nefpo;jd;ik-jfl;il tisj;j gpd;G mJjd; Gjpatbtj;jpy; epiyj;jpUg;gjw;F  nefpo; 
jd;ik fhuzkhfpd;wJ.                                            (20 Gs;spfs;)

  (4) nts;sPaj; jl;L                                                   (10 Gs;spfs;)

 2. (1) rupahd tiuG Kiwf;F Vw;gl jug;gl;l jfl;Lj; Jz;by; tiugpid  tiue;J nfhs;sy; 
Ntz;Lk;.

  (2) ngupatl;lj;Jisapd; ikaj;jpy; ikaf; Fw;wpapidf; nfhz;L Fwpia ,ly;
  (3) gpd;du;  cfe;jgpb fUtpKiwiag; gad;gLj;jp rupahfg; nghUj;jYk; jfl;bd; fPNo xU 

kuj;Jz;il itj;J ,Wf;fkhf nghUj;jp rupahd ikak; tUk; ,lj;jpy; JisapLk; 
fUtpad; ikj;jpiditj;jJ Vida  tl;lg; gFjpia myFld; Nru;e;j JisapLk; 
myfpidg; ghtpj;J  ntl;b mfw;wy;.

  (4) cNyhfk; mupAk; thspdhy; cNyhfj;ij  ntl;b vLj;jy;.
  (5) jfl;bid  fhl;b Nfhzj;jpy;  tisj;jy;
  (6) Neu;tpspk;Gs;s gFjpapid  kl;lkhf;fy; my;yJ rPuhf;fy;.               (20 Gs;spfs;)

 3. msj;jy;
  cUf;F tiuNfhy;
  Ntzpau; ,Lf;Fkhdp
  %iykl;lk; Fwpj;jy;
  Fwpj;jy;
  vOj;jhzp
  ikaf;Fw;wp
  ftuhak;
  n[d;dp ,Lf;fp
  cw;gj;jp
  Fz;Ljiyr; Rj;jpay;
  Nkirf;fj;jp
  fulhd ghl;luk;
  nkd;ikahdghl;luk;
  Nkirj; Jwg;gzk; kw;Wk; cupaJisapLk; myF.                  (10 Gs;spfs;)
 
 4. Fspuhf;fy; Nkw;nfhs;s Ntz;Lk;
  Jisf;Fk; NghJntg;gk; cUthFk; vdNt Jisf;Fk; NghJ  Jisf;Fk; gFjpapw;F  

vz;nza; %yk; Fspuhf;fy; Nkw;nfhs;sg;gLfpd;wJ.                       (10 Gs;spfs;)
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11. 1. %yg; nghUs; - cNyhf jfL

  ;cgfuzq;fs
  cNyhf csp
  Nkirj;Jis nghwp

  Jwg;gz myF (Æ 8 mm)
  tiujY}rp

  gl;luk; (12’’ rough 8’’ - smooh)
  vkupj; jhs;
  ikaf;Fj;jp
  ifths;
  cUf;F Nfhy;
  %iykl;lk;
  rJu muk;
  cUf;Fg; gpup fUtp                                                    (15 Gs;spfs;)

 2. * topfhl;b  tpspk;igj; jahu; nra;jy;

  * Fwpj;jy; (tbtj;ij mikj;ij mfw;Wk; gFjpfis ,dq;fhzy;)

  * ntl;Ljy;

  * kl;lg;gLj;jy;

  * Jisaply;

  * muhTjy;

  * Neu;j;jpahf;Fjy;                                                         (7x5)
   xt;nthU gbKiwf;Fk; gad;gLj;jg;gLk; cgfuzq;fisj; njspthf> rupahff; 

Fwpg;gplg;gLjy; Ntz;Lk;.                                          (35 Gs;spfs;)

 3. * JUg;gpbf;fhj cNyhfnkhd;iw  njupT nra;jy;

  * nky;ypa  jfL  my;yhjpUj;jy; (tisahjpUj;jy;)

  * rpwpa  mstpw;F ifahsj;jf;fthW jahu; nra;jy;.

  * ghJfhg;ghf  ifahsf;$bathW  ,Uj;jy;

  * J}f;fp itf;ff; $bajhf ,Uj;jy;                                   (20 Gs;spfs;) 

 4.
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12. 1. Ÿ 70 cm x 70cm jfnlhd;wpy; nrq;Nfhz tpspk;gpw;F fpl;ba J}uj;jpy; tpspk;Gf;fhd ,U 
NfhLfis milahskpLf. my;yJ jfl;by; ehd;F rkgFjpfshf nrq;Nfhzq;fis 

tiue;J  nfhs;f.       ‚

Ÿ mt;tpU NfhLfisAk; Gs;spapypUe;J  600 mm J}uj;jpy; kw;iwa tpspk;Gfis mil 

ahs kply;. ‚
my;yJ

 Ÿ jfl;il mz;kpj;jthW ehd;F rkgFjpfshf gpupAkhW tpsk;GfSf;F nrq;Fj;jhf 
NfhLfis  tiujy;.

 Ÿ mf; Nfhl;bypUe;J 300 mm J}uj;jpy; rkhe;juf; NfhLfis tiutjw;F milahskply;.

 Ÿ mt;tilahskpl;l Gs;spapD}lhf NfhLfSf;Fr; nrq;Fj;Jf; NfhLfis tiujy;.

 Ÿ rJuj;jpd; tpsk;GfSf;F rkhe;jukhf 20 mm J}uj;jpy; NfhLfis  milahskply;. 

 Ÿ 70cm x70cm jfl;by; nrq;Fj;J tpsk;Gfs; ,uz;bw;Fk; mUfpy; tiua Ntz;ba  
tpsk;gpw;fhf ,U NfhLfis milahskply;.

 Ÿ mt;tpU NfhLfisAk; ntl;Lk; Gs;spapypUe;J 600mm J}uj;jpy; kw;wa tpspk;gpw;fhf 
milahskply;.

 Ÿ jfl;bd; tpspk;gpypUe;J 150  mm J}uj;jpy;  rkhe;juf; NfhLfis  milahskply; 

 Ÿ jfl;bd;  tpspk;gpypUe;J 200 mm J}uj;jpy; rkhe;juf; NfhLfis milahskply;

 Ÿ 20 mm rkhe;juf; NfhLfs; ntl;Lk; Gs;spia ikakhff; nfhz;L 20 mm MiuAila 
%iyfspd; tl;lj;ij  milahskply;.

 Ÿ 150 mm rkhe;juf; NfhLfs; ntl;Lk; Gs;spia ika mKf;fpapdhy; milahskply;.

 Ÿ Rtiy/,Uk;G ntl;Lk; thy;/ntl;Lf;fpsp Nghd;w fUtpfisg; gad;gLj;jp 600x600 
rJuj;ij ntl;Ljy;.

Ÿ 20 mm tl;l tpy;Yila ehd;F gFjpfisAk; ntl;b mfw;wy;.

 2. Ÿ rJuf; Fohapd; xU me;jj;Jf;F mUfpy; ePsg;gf;fj;jpw;F %iy kl;lk; nfhz;L  
nrq;Fj;J tiujy;.

  Ÿ mf;Nfhl;bypUe;J  300 mm J}uj;ijf; Fwpf;fTk;.

  Ÿ mg;Gs;spA+lhf  %iy  kl;lk;  nfhz;L nrq;Fj;Jtiujy;.

  Ÿ mf;Nfhl;by; ,Ue;J 100 mm  J}uj;ijf; Fwpf;fTk;.

  Ÿ mg;Gs;spA+lhf %iy kl;lk; nfhz;L nrq;F tiujy;.

  Ÿ .,f;Nfhl;Lf;F ,Urkntl;Lr; nrq;Fj;ij rJuf;FOhapd; ePsg;gf;fj;jpw;F rkhe;jukhf 
tiujy;.

  Ÿ NfhLfs; ntl;Lk; ,lj;ij ika mKf;fpapdhy; milahskply;

  Ÿ ePsg;gf;fj;jpw;Fr; nrq;Fj;jhd NfhLfs; topNa rJuf; Fohia ntl;b mfw;wTk;.

  Ÿ ik mKf;fpapdhy; milahsg;gl;l ,lj;jpy; 12 mm tpl;lKila Jisnahd;iw 
Nkw;gf;fkhf Jisj;J mk; Nkw;gf;fj;ij  jfl;bd; Nky; itj;jy;.

  Ÿ ika mKf;fpiag; gad;gLj;jp milahskpl;l ,lj;ij 12 mm tl;lKila Jisia 
Fohapd; kWgf;fk; tiu Jisj;jy;.                                  (25 Gs;spfs;)

 3. Ÿ rJuf; Fohapd; Jisapl;l gFjp Nkw;gf;fkhf ,Uf;FkhW jfl;bd; Nky; itj;jy;.

  Ÿ rJuf; Fohapd; rpwpa tpspk;gpy; eLg;Gs;spf; Nfhl;bdhy; milahskpl;L jfl;bd; eLg; 
Gs;spAld; ,izj;jy;. 

  Ÿ rJuf; Foha; mirahjthW  jfl;bd; kPJ ,Lf;fpapdhy; gpbj;Jf; nfhs;sy;.

  Ÿ Nty;b]; nlg; Fiwe;jgl;rk; ,uz;L itj;J ,izj;Jf; nfhs;sy;.

  Ÿ ,Lf;fpia mfw;wp /itj;Jf; nfhz;L rJuf; Fohiaf; fha;r;rp ,izj;jy; %yk; 

my;yJ Mig welding %yk; Xl;Ljy;.                                  (20 Gs;spfs;)

 4. Ÿ Xl;il rpwpa Rj;jpapdhy; jl;b  rpYk;gy; gFjpia mfw;Wjy;.

  Ÿ kpd; J}upif gad;gLj;jp Rj;jk; nra;jy;

  Ÿ muk;/ Nfhzr; rhidf;fy;iyg; gad;gLj;jp  Neh;j;jpahf;fy;

  Ÿ jfl;ilAk; rJuf;FohiaAk; JUg;gpbf;fhky; G+r;R G+Rjy;.              (10 Gs;spfs;)

 5. Ÿ rJug; ngl;bapd; fPo; gFjpia Ù  tbtk; / Étbtk; mikAkhW Jisj;J xl;Ljy;.
 (10 Gs;spfs;)
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13.

 
 1.  njhopYf;Fg; nghUj;jkhd ghJfhg;Gf; fUtpfis vg;NghJk; gad;gLj;jy;

 2. njhopy; fsj;jpy; Nfypg; Ngr;Rf;fisj; jtpu;j;jy;/Ntz;lj;jfhj thu;j;ijg; gpuNahfk; 
nra;ah jpUj;jy;.

 3. Mgj;Jr; rkpiQfis tpsq;fpf; nfhs;sy;.
 4. njhopy; fsj;ij vg;NghJk;  Rj;jkhfg; NgZjy;
 5. nghwpfSld;  Ntiy nra;Ak; ghJfhg;G  cghaq;fisg; gpd;gw;Wjy;
 6. Ntiyf;Fg; nghUj;jkhd  Nkyq;fpfis vg;NghJk;  gad;gLj;jy;
 7. rpwpa tpgj;Jf;fspdpDk; mit Vw;glj;jf;f tpjk; gw;wp  nghWg;Gld;  njhopy;tpidQUf;F 

mwptpj;jy;.
 8. njhopy;fsj;jpy; tpgj;J Vw;glf; $ba eltbf;iffis Nkw;nfhs;t;ijj; jtpu;j;jy;
 9. vg;NghJk; Kw;ghJfhg;Gld; njhopw;gLk; csg;ghq;iff; nfhz;bUj;jy;.
 10. vg;NghJk; ghJfhg;G tpjpKiwfisg; gpd;gw;wy;
 11. NghjpasT ntspr;rk; ,Ug;gij cWjpnra;jy;.

 

jpBu; tpgj;Jf;fs;

,aw;ifahd
jpBu; tpgj;Jf;fs;

kpd;dy; Vw;gLk;
jpBu; tpgj;Jf;fs;

,ae;jpuq;fshy;
Vw;gLk; jpBu;
tpgj;Jf;fs;

njhopy; tpidQupd;
ftdaPdk; fhuzkhf

Vw;gLk; jpBu; 
tpgj;Jf;fs;
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njhFg;G :

1. jpU. r. g];yPd;> Mrpupau;> t{nrl;bFsk; kfh tpj;jpahyak;
2. jpU. r. kA+ujd;> Mrpupau;> kd;{Kryp Njrpa ghlrhiy



01 - jilap> nfhs;sstp> J}z;b 
01. i. nfhs;stp xd;wpd; nfhs;sstj;ij tiuaWf;f.

 ii. nfhs;sstpd;  nfhs;sstfk; jq;fpAs;s fhuzpfs; vit?

 iii. nfhs;sstpapd; ,UtiffSk; vit?

 iv. nfhs;sstp xd;wpy; Nrkpf;fg;gLk; rf;jpia mOj;jk; (v) rhu;ghfj; jUf

 v. J}z;b xd;wpd; J}z;ly; jpwid tiuaWf;f.

 vi. J}z;b tiffisf; Fwpg;gpLf.

02. 

 i. Rw;wpd; rktYj;jil ahJ?

 ii. Rw;wpd; nkhj;jf; nfhs;stk; ahJ?

 iii. Rw;wpy; nkhj;jj; J}z;ly;j; jpwd; ahJ?

 iv. Rw;wpd; J}z;ly; jhq;Fjpwd; (x ) ahJ?L

 v. Rw;wpd; nfhs;sT jhf;Fjpwd; (x ) ahJ?c

 vi. Rw;wpd; nkhj;j jlq;fs; Z ,d; ngWkhdk; kw;Wk; Nfhzk; ahJ?

 vii. Rw;wpd; kpd;Ndhl;lk; I apd; ngWkhdk; kw;Wk; Nfhzk; ahJ?

 viii.tYf; fhuzp ahJ?

03. a xU nfhs;sstpAk; xU jilapAk; rkhe;jkhfTs;s jdpf; fiy MlNyhl;lr; Rw;W xd;wpd; 
xUtupg;glj;ij tiue;J> mjd; xt;nthU JizAWg;Gf;FkpilNa  cs;s mOj;j  tpj;jp 
ahrKk; Xl;lKk; ,Uf;Fk; tpjj;ij xU fiy tupg;glj;jpd; %yk; fhl;Lf.

 b RLC njhlu;r; Rw;W xd;W J}z;lw;wpwd; 2.25H I cila xU RUisAk;> 70 mF  nfhs;sstk; 

cs;s xU nfhs;sstpiaAk; 50 W jilAs;s xU jiliaAk;  nfhz;Ls;sJ. ,r;Rw;Wf;F 

xU 100 V/50Hz Mly;  toq;fiy mspf;Fk; NghJ

  i. Rw;wpd; Clhf ghAk; Xl;lk;

  ii. Rw;wpd; jlq;fy;

  iii. fiyf; Nfhzk;  Mfpatw;iwf; fzpf;f.

04. fPNo fhl;lg;gl;Ls;s cUtpy; jilapapdJ jilg;  ngWkhdk; 100 W ck; nfhs;sstpadJ   

nfhs;ssTk; ngWkhdk; 20 mf ck; J}a  J}z;bapdJ J}z;ly; ngWkhdk; 0.20 H ck; MFk;.

  ird;tbt MlNyhl;lk; xd;W gpuNahfpf;fg;gLk; NghJ Rw;wpy; cs;s kpd;Ndhl;lk; 0.50 A 

MfTk; J}z;bf;FFWf;NfAs;s Nthy;w;wsT tpj;jpahrk; (V ) 25 V MfTk; fhzg;gLfpd;wJ.L

 i. J}z;bapdJ  J}z;ly; jhf;Fjpwd;  (x ) ,idAk; toq;fypd; kPbwidAk; fzpf;f.L

 ii. jilapapf;F FWf;NfAs;s Nthy;w;wsT tpj;jpahy; (vp) nfhs;sstpf;Ff; FWf;NfAs;s  

Nthy;w;wsT tpj;jpahy; (V ) Mfpatw;iwj; jdpj;jdpNa fzpf;f.c

 iii. V  , V  , V  , V  (toq;fy; mOj;jk;)  vd;gtw;iwf; fhl;Lk; fiy tupg;glk; xd;wpid tiuf.R L c s

 4. toq;fy; mOj;jk;  (V ) ,idAk;> toq;fy; mOj;jj;jpw;Fk; kpd;Ndhl;lj;jpw;Fk; ,ilapyhd s

mtj;ij tpj;jpahrj;jpidAk; fzpf;f.
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05. a. xU jilapAk;> xU J}z;b njhluhfTs;s jdpf; fiy MlNyhl;lr; Rw;W xd;wpd; xU tupg; 
glj;ij tiue;J> mjd; xt;nthU JizAWg;Gf;FkpilNa cs;s mOj;jtpj;jpahrKk; 
Xl;lKk; ,Uf;Fk; tpjj;ij xU fiytupg;glj;jpd; %yk; fhl;Lf.    

 b. RLC njhlu;r; Rw;W xd;W J}z;lw;wpwd;     I cila xU RUisAk;>        nfhs;sstk; 

cs;s xU nfhs;sstpiaAk; 12 W jilAs;s xU jiliaAk; nfhz;Ls;sJ.  ,r;Rw;Wf;F 

xU 80 V/ 50Hz Mly; toq;fiy mspf;Fk; NghJ

  i. Rw;wpy; J}z;ly; jhf;Fjpwd; ahJ?

  ii. Rw;wpy; nfhs;sstj; jhf;Fjpwd; ahJ?

  iii. Rw;wpd; jlq;fy; ahJ?

  iv. Rw;wpd; ClhfghAk; kpd;Ndhl;lk; ahJ?

  v. jil>nfhs;sstp> J}z;b Mfpatw;wf;Ff; FWf;Nf cs;s mOj;j tpj;jpahrj;ij NtW  
Ntwhff; fhz;f?

  vi. fiyf;Nfhzk; ahJ?

06. xU njhlu; Rw;wpy; J}z;ly; jpwd;     IAk; jil 200 W IAk; cila Rw;wpw;F 230V/50Hz Mly; 
Xl;lk; toq;fg;gLk; NghJ

 i. J}z;bapd; jhf;F jpwd; ahJ?

 ii. Rw;wpd;  jlq;fiyf; fzpf;Ff.

 iii. Rw;wpd jpwd; fhuzp (Power  factor) ahJ?

07. a. xU nfhs;sstpAk; xU jilapAk; njhluhfTs;s jdpf; fiy MlNyhl;lr; Rw;W xd;wpd; xU 
tupg;glj;ij tiue;J> mjd; xt;nthU JizAWg;Gf;FkpilNa cs;s mOj;j tpj;jpahrKk; 
Xl;lKk; ,Uf;Fk; tpjj;ij xU fiy tupg;glj;jpd; %yk; fhl;Lf.

 b. xU rPypq;F tprpwp Nkhl;lupd; Rw;W tupg;glk; fPNo fhzg;gLfpd;wJ.  

 i. Rw;wpy; cs;s Xl;lr; RUSf;Fupa kpd; rkepiyr; Rw;wpd; tupg;glj;ij tiue;J> mjd;  gpujhd 
$Wfisg; ngaupLf.

 ii. mf;$Wfs; xt;nthd;wpD}lhfTk; cs;s Nthy;w;wsitAk; mjD}lhfg; ghAk; Xl;lj;ijAk; 
xU fiy tupg;glj;jpd; %yk; ngaupLf.

 iii. mr;rPypq;F  tprpwpf;F 230V, 50Hz toq;fiy mspf;Fk; NghJ Xl;lr; RUspD}lhf 0.5A Xl;lj; 
ijg; ngw;Wf; nfhz;L tprpwp njhopw;gLk; NghJ toq;fy; Nghy;w;wstpw;Fk; Xl;lj;jpw;F 

o
kpilNa cs;s fiyf; Nfhzk; 60  MFk;.  jlq;fy; Kf;Nfhzpiag; gad;gLj;jpj; jlq;fy;> 
jil> J}z;ly; jhf;Fjpwd; Mfpatw;iwf; fzpf;f.

 

1
H

10p

10000
μF

26π

1
h

p

æ ö
ç ÷
è ø

117 kpd;dpay; / ,yj;jpudpay;khfhzf; fy;tpj; jpizf;fsk;



02 - ,Uthap  

08. a. i. rPuhf;fk; vd;why; vd;d?

  ii. ,Uthap MdJ rPuhf;fpahfj; njhopw;gLk; vd;gij Kd;Kff; Nfhlypy; cs;s NghJk;>     
gpd; Kff; Nfhlypy; cs;s NghJk; cs;s tpguq;fis vspa kpd;Rw;W xd;W tiue;J 
tpgupf;f? 

 b. Xu; miu miy rPuhf;fj;jpw;FupaJk;> KO miy rPuhf;fj;jpw;FupaJk; cupa kpd; mOj;j 
NtWghl;L vjpu; Neutisapid tiue;J  mNj mr;Rf;fspy; xg;gkhf;fg;gl;l tisapidAk; 
tiuf?

09. 

  rpypf;fd; ,Uthapapd; jLg;G mOj;jk; 0.7 V

 a. jug;gl;l Rw;wpy; jilf;F FWf;fhd mOj;j NtWghl;ilAk; mjd; Clhd kpd;Ndhl;lj; 
ijAk; fhz;f?

 b. jug;gl;l Rw;wpy; rpypf;fd; ,UthapGwkhw;wp ,izf;fg;gbd; ,Uthap> jil vd;gtw;Wf;F 
FWf;Nfahd mOj;j NtWghL> kpd;Ndhl;lk; vd;gtw;iwf; fhz;f?

10. 5W, 20 V vOjg;gl;l nrdu; (-) ,U thap rpypf;fd; tif MFk;.

 a. mjd; Fzhjpra tisapia tiuf.

 b Zenor ,Uthap jhq;ff; $ba gpd; Kff;Nfhly; cr;r kpd;Ndhl;lk; ahJ?

 c. 

  i. I  ,d; gUkd; ahJ?2

  ii. I  ,d; gUkd; ahJ?1

  iii. I  ,d; gUkd; ahJ?Z

 d.    
      

      Zenor Rw;Wf;F mUfpYs;s miy toq;fg;gl;lhy; gag;G 

Voltd; miyT tbtj;ij tiuf.

 e. i. T ,d; gUkd; ahJ?

  ii. F ,d; gUkd; ahJ?

  iii. V  ,d; gUkd; ahJ?rms

  iv. V  ,d; gUkd; ahJ?ava

11. a. khw;wkilAk; NeNuhl;lnkhd;wpd; Nthy;w;wstpid epiyg;gLj;Jtjw;F (regulate) Nrdu;   
,Uthapiag; gad;gLj;jj;jf;f tpjj;jpidr; Rw;W tupg;glj;jpd; cjtpAld; tpsf;Ff.

 b. rPuhf;fy; ,Uthapf;Fk; (rectifier diode) Nrdu; ,Uthapf;Fk; (Zener diode) ,ilapyhd 
xw;Wikfs;> NtWghLfs; Mfpatw;iw xg;gpLf.

 

a.
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                       03 - %thap  
12. a. i. jpuhd;rp];upd; rpwg;gpay;G tisapia tiue;J mjd; njhopw;ghl;L tyaj;ij tisapy; 

Fwpj;Jf; fhl;Lf.

  ii. jpuhd;rp];unuhd;W epuk;gy; tyaj;jpy; njhopw;gl;Lf; nfhz;bUf;fpwjh vd;gijr; 
Nrhjpf;Fk; tpjj;ij tptupf;Ff.

 b. Nru;g;ghd; gpd;D}l;ly; Nfhly; (Collector-Feedback bias) nra;ag;gl;l 
jpuhd;rp];uu; Rw;nwhd;W cUtpy; fhl;lg;gl;Ls;sJ.

  i. Nkw;gb jpuhd;rp];uiu epuk;gy; tyaj;Jf;Ff; NfhlYwr; nra;a 
Kbahikia tpsf;Ff.

  ii. gpd;tUtdtw;iwf; fzpf;f.

   A. mb kpd;Ndhl;lk; (I )B

   B. Nrfupg;ghd; kpd;Ndhl;lk; (I )C

   C. Nrfupg;ghd; mOj;jk; (V )   C

 c.  Nkw;gb Rw;wpid nghJ fhyp tpupayhf;fpahf (Common emitter amplifier) khw;wj; jf;f 
Kiwia Rw;W tupg;glj;jpd; cjtpAld; tptupf;Ff. xypngUf;fp> gag;Gr; rkpf;iQ %yk;> gpw 
Njitahd Jizr; rhjdq;fs; Mfpad nghUj;jg;gLk; tpjj;ijj; njspthfr; Rw;W 
tupg;glj;jpy; fhl;Lf.

13. 

 Nky; cs;sjpuhd;rpw;wu; cUtikg;gpy;

 i. mb kpd;Ndhl;lk; (I )> Nrfupg;ghd; kpd;Ndhl;lk; (I ) ,id fhz;f.B c

 ii. Nrupg;ghd;  - fhyp mOj;j NtWghL V  ,idf; fhz;f.ce

 iii. mb mOj;jk; V > Nrfupg;ghd; mOj;jk; V  ,id fhz;f.B c

 iv. Nrfupg;ghd; - mb mOj;j V  NtWghl;bidf; fhz;f.Bc

14.  gpd;tUk; cUtpy; xU epiyahd NfhlYw;w (fixed biased) jpuhd;rpw;wu;r; Rw;W fhzg;gLfpd;wJ.

 a.Nkw;Fwpj;j Rw;Wf;Nfw;gg; gpd;tUtdtw;iwf; fzpf;f.

  i. Nrfupg;Nghd; Xl;lk; (1 ) C

  ii. Nrfupg;Nghd; fhyp Nthy;w;wsT (V )CE

 (b) Nkw;Fwpj;j Rw;wpy; epiyahd Nfhly; jilap R  ,w;Fg; gjpyhf Xu; 1 MW khWe;jilap ,lg; B

gl;Ls;sJ.

  i. jpuhd;rpw;wu; epug;gw; gpuNjrj;jpy; (saturation region) njhopw;gLk;NghJ Nrfupg;Nghd; Xl;lk; 

(I ) ,w;Fk; js (base) Xl;lk; (I ) ,w;FkpilNa cs;s njhlu;Gilikiaf; fzpj Kiw C B

ahf vLj;Jiuf;f.

  ii. jpuhd;rpw;wu; epuk;gw; gpuNjrj;jpy; njhopw;gLtjw;Fj; Njitahd khWe; jilapapd; 

cau;e;jgl;rj; jiliaf; fzpf;f ( Nrfupg;Nghd; fhyp epuk;gy; Nthy;w;wsT V  MdJ  CE(SAT) 

0.2 V vdf; nfhs;f.

  iii. khWk; jilapd;jil G+r;rpakhf (0) ,Ue;jhy; mJ jpuhd;rp];lupd; njhopw;ghl;il 
ghjpf;Fk; tpjj;ij tpsf;Ff.

119 kpd;dpay; / ,yj;jpudpay;khfhzf; fy;tpj; jpizf;fsk;

V  = 0.7 vBE

V  = 0.2 vCB



15. a.   R , R , R , LDR  Mfpatw;wpdJk; jpuhd;rpw;wupdJk;  njhopy;fisr; Rw;Wf;Nfw;g tpsf;Ff.1 2 3

 b.  xspNaw;wYf;F 2 VmOj;j tpj;jpahrk; Njitg;gLk;  LED ,D}lhf  20 mA (LED) Xl;lk; 

gha Ntz;Lk;. Njitg;gLk; R3 jilapapd; ngWkhdj;ijf; fzpf;f. (jpuhd;rpw;wupd; 
epuk;gypw;Fg; gpd;du; Nrfupg;Nghdpw;Fk; fhypf;FkpilNa cs;s Nthy;w;wsitf; fUJf.

 c.  xU Fwpj;j xsp kl;lk; milag;gLk;NghJ  ,r;Rw;wpy; cs;s LED mwpag;gLk;. Rw;W  
njhopw;gLk; xsp kl;lj;ijr; nrg;gQ; nra;tjw;F xU Rw;W tupg;glj;ijg; gad;gLj;jp xU 
Kiwapaiy tptupf;f.

 d,  xU tPjp tpsf;fj;ijj; jd;dpaf;fkhf xspNaw;Wtjw;F cfe;jthW  khw;wpaikg;gjd; %yk; 
Nkw;Fwpj;j Rw;iwj; jpUk;g tiuf.

16. i. jpuhd;rp];lupd; gad;ghLfs; 2 jUf.

 ii. jpuhd;rp];lupd; ,U tifiaAk; Fwpg;gpl;L mt; ,yj;jpudpay; Rw;wpd; FwpaPl;bid tiuf.

17. i. xU jpuhd;rpw;wiu Xu; Mspahfg; gad;gLj;Jk; NghJ me;j Msp nghwpKiw MspapYk; 
ghu;f;fj; jpwd;kpf;fjhf ,Ug;gjw;Fupa %d;W fhuzq;fisf; Fwpg;gpLf.

 ii. gpd;tUk; Rw;W Xu; Mspahfg; gad;gLj;jj;jf;f Xu; vspa Rw;whFk;. mr;Rw;wpy; Fwpg;gpl;l 

Nfhl;bdhy; fhl;lg;gLk; flj;jpiaj; njhLg;gfw;Wk;NghJ LED xspu;fpd;wJ. 

  Rw;wpd; njhopw;ghl;il tptupf;f.

  ,r;Rw;iwr; nra;Kiwahfg; gad;gLj;jj;jf;f xU re;ju;g;gj;ij vOJf V  = 0.6 V  MFk;.BE

 iii.  I  = 100 mA vdpd;> R  ,d;  ngWkhdj;ijf; fzpf;f.B B

 iv. Xu; mQ;rypiaj; (relay) njhopw;gLj;jj; Njitahd Xl;lj;ij ,j;jpuhd;rpw;wupypUe;J ngw 
Kbahtpbd;> NtnwhU jpuhd;rpw;wiug; gad;gLj;jp> mQ;rypiaj; njhopw;glr; nra;tjw;F 
,r;Rw;W Nkk;gLj;jg;gLk; tpjj;ij xU Rw;W tupg;glj;ijg; gad;gLj;jp tptupf;f.

18. 
 

 c.  Nkw;Fwpj;j Rw;wpw; fhl;lg;gl;Ls;s jpuhd;rpw;wu; NfhlYf;F Nkyjpfkhf xU jpuhd;rpw;w iuf; 
NfhlYwr; nra;tjw;fhd NtW ,U Kiwfis ntt;NtW Rw;W tupg;glq;fisg; gad;gLj;jp 
vLj;Jf;fhl;Lf.

 d.  Rw;Wj; Jiz cWg;Gf;fSf;Fr; Nrjk; Vw;glhjthW xU Rw;W tupg;glj;ijg; gad;gLj;jp Xu; 
xsp fhYk; ,Uthapapd; (Light Emitting Diode - Led) Jyf;fj;ijg; ghJfhg;ghf khw;W tjw;F 
Nkw;Fwpj;j Rw;iw vq;qdk; khw;wpaikf;fyhk; vd;gij tpsf;Ff. (LED ,w;Ff; FWf;Nf 
cs;s Nthy;w;wsT tPo;r;rp  2.1 V vdTk; LED ,D}lhf cs;s cau;e;j gl;r Xl;lk; 100 mA 
vdTk; toq;fy; Nthy;w;wsT 9V vdTk; nfhs;f). vy;yh epiyahd jilapfspdJk;  
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 a.  Nky; cs;s P.Q ,ilNaahd  njhLg;G mfw;wg;gLk; NghJ ahJ epfOk;. tpsf;Ff. (,q;F 

jpuhd;rp];lu; Si My; MdJ)

 b.   i. (xU jpuhd;rp];uupd; I  = 105m   mjd; I  = 2.05 mA) B A  C

   jpuhd;rp];uupd; b (b) jpuhd;rp];uupd; a  (c)  fhyp Xl;lk; I  vd;gtw;iwf; fhz;f.E

  ii. ,g;nghOJ I  MdJ  +27mA My; khwpAk; mj;Jld; Ic MdJ +0.6 mQ MYk; khwpd; b ,d; B

GJg; ngWkhdj;ijf; fhz;f.

19.

 Nky; cs;s jpuhd;rpw;wu; cUtikg;gpy;

 i. mb kpd;Ndhl;lk; (I ), Nrfupg;ghd; kpd;Ndhl;lk; (I ) ,idf; fhz;f.B C

 ii Nrfupg;ghd; - fhyp mOj;jp NtWghL V   ,idf; fhz;f.CE

 iii. mb mOj;jk; V > Nrfupg;ghd; mOj;jk; V  ,idf; fhz;f.B C 

 iv. Nrfupg;ghd;  - mb mOj;j V  NtWghl;bidf; fhz;f.BC
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                            04 - #upa fyk;  
20. Xu; #upaf;fykhdJ Fwpj;j xU nrwpTila #upa xspf;F 0.5 V mOj;j NtWghl;ilAk; 3 A cr;r 

kpd;Ndhl;lj;ijAk; jUfpwJ. ,J jdf;Ff; fpilf;Fk; #upa rf;jpapd; 10 % tPj;jpidg; gad; 
-2

gLj;JfpwJ. #upa xspahdJ 650 Wm  vd;Wk; nrwptpy; fpilf;Fk; Xu; ,lj;jpy; #upag;gly; 
mikf;fg;glTs;sJ vdf; nfhs;f.

 a. khztd; xUtd; 6V kpd; mOj;j NtWghl;ilAk; 12A kpd;Ndhl;lj;jpidAk; toq;fty;y 
#upag;gly;fis mikj;jhd; vdpd;

  i. #upaf; fyj;jpd; Rw;wpf; FwpaPl;il tiuf?

  ii. #upaf; fyk; cw;gj;jp nra;Ak; kpd;Ndhl;lkhdJ vt;tifahd kpd;Ndhl;lkhFk;? ,k; 
kpd;Ndhl;lj;jpd; mOj;j  vjpu; Neu tiugpid tiuf?

  iii. ,t; 6Vkpd; mOj;jj;jpidg; ngw Fiwe;jJ vj;jid #upaf; fyq;fis vt;thW  
,izf;f Ntz;Lk;? mjd;  ,izg;G Kiwapid tiuf?

  iv. 12 A kpd;Ndhl;lj;ijg; Ngz Fiwe;jJ vj;jid #upaf; fyq;fis vt;thW ,izf;f 
Ntz;Lk;. mjw;fhd ,izg;G Kiwapid tiuf?

  v. 6VmOj;jk; 12A kpd;Ndhl;lk; ngw vj;jid #upaf;fyq;fs; Njit? mJ vt;thW 
,izf;fg;gLjy; Ntz;Lk;? mjw;fhd ,izg;G Kiwapid tiuf?

  vi. #upag; glypy; cw;gj;jp nra;ag;gLk; tY ahJ?

  vii. ,r; #upag; glypdhy; tpuakhf;fg;gl;l tY ahJ?
  

 b. fPNo fhl;lg;gl;Ls;sJ Nghd;W Xu; Rw;W xd;wpy; #upag;gly; ,izf;fg;gl;Ljs;sJ vdpd; 
gpd;tUk; tpdhf;fSf;F tpil jUf? 

  i. #upag; glYf;Ff; FWf;Nfahd tpisAs; jil ahJ?

  ii. #upag; glypy; ,Ue;jhd kpd;Ndhl;lk; ahJ?

  iii. 150W jilapD}lhd kpd;Ndhl;lk; ahJ?

  iv. 100W. khWk; jilf;Fk; 150W jilf;Fk; FWf;Nfahd mOj;j tpfpjk; ahJ?

 c. NkNy jug;gl;Ls;s Rw;whdJ gpd;tUkhW khw;wp mikf;fg;gl;lJ.

  i. #upag;glYf;Ff; FWf;Nfahd tpisAs; jil ahJ?

  ii. #upag;glypy; ,Ue;jhd kpd;Ndhl;lk; ahJ?

  iii. 150 W ,D}lhd kpd;Ndhl;lk; ahJ?

  iv. Nkw;$wg;gl;l Rw;W mikg;ghdJ vt;thW miof;fg;gLk;?

 d. khztd; xUtd; ,r; Rw;wpidf; nfhs;stp xd;wpd; nfhs;stk; (C)> J}z;b  xd;wpd; J}z;lw;wp 

wd; L> njupahj;jil (R)> Mfpatw;iw msg;gjw;Fg; gpd;tUkhW Rw;wpid mikj;jhd;. 

  i ,q;F toq;f Ntz;ba tY Kjy; vt;tifahd kpd;Ndhl;lkhFk;

  ii. G  vdf; Fwpg;gpl;Ls;sJ ahJ?

  iii. Z ,y; nfhs;stp my;yJ J}z;b my;yJ njup 
ahj;jil ,izf;fg;gl;L mjd; ngWkhdk; Jzpag; 

gLk; NghJ  G ,d; thrpg;G  ahjhf ,Uf;f Ntz;Lk;.

  iv. Z ,y; J}z;b xd;W nghUj;jg;gl;L tYKjy;    Hz, 6V Kjy;   Kjy; xd;W gad;gLj; 

Jk; NghJ R = 100W Mf ,Uf;Fk; NghJ G apD}lhf kpd; Xltpy;iy vdj; jug;gl;lhy; 
J}z;bapd; J}z;ly; jpwd; ahJ?

50W100W

tY Kjy;
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   05 - ePu; kpd; cw;gj;jp   
                  

21. gpd;tUk; jdpf;Nfhl;L tupg;glk; xU kpd; tY nea;aupapd; gFjpiaf; fhl;Lfpd;wJ.

 a. i. Nkw;Fwpj;j tupg;glj;jpy; (G) MdJ xU ngupa mstpyhd ePu; tY epiyaj;jpd;  gpwg; 
ghf;fpia tif Fwpf;fpd;wJ. tY tPl;bypUe;J  ePu; tpLtpf;fg;gLk; ,lj;jpw;Fk; ePu;j;Njf; 
fj;jpw;FkpilNa ePupd; ghijapd; Ie;J gpujhd $Wfisf; fhl;Lk; xU ePu;tY epiy 
aj;jpd; Xu; mbg; gilj; jpl;l tupg;glj;ij tiue;J> mjd; gpujhd $Wfisg; ngaupLf.

  ii. Nkw;Fwpj;j tupg;glj;jpy; ‘BC’ MdJ kpd; CL flj;jw; ghijfis tifFwpf;fpd;wJ. 
tY CLflj;jYf;F cau; Nthy;w;wsTfisg; gad;gLj;Jtjw;fhd ,U fhuzq;fisf; 
Fwpg;gpLf.

 b. i. Nkw;Fwpj;j tupg;glj;jpy; T , T , T , T , T  Mfpad tY nea;aupapy; cs;s cg epiyaq; 1 2 3 4 5

fis tiff; Fwpf;fpd;wd. xt;Nthu; cgepiyaj;jpdJk; tifiaf; Fwpg;gpLf. 

  ii. T  cg epiyaj;jpy; epiykhw;wpapd; Kf;fiyr; Rw;wy; njhLg;Gf;fisf; fhl;Lk; xU 5

ngaupl;l tupg;glj;ij tiuf.

  iii. jdpf;fiy tYitg; ngWtjw;fhf T  cgepiyiaj;Jld; njhLf;fg;gl;l tjptpl Efu; 5

Nthu;fspy; xUtu; xU Fbj;jd kpd; rhjdj;ij Xlr; nra;tjw;F xU 1 KVA tPjkhf;fpa 
jd;dpaf;f epiykhw;wpiag; gad;gLj;Jfpd;whu;. rhjdk; gad;gLj;jg;gLk;NghJ> jd;dp 

af;f epiykhw;wpapd; Jiz Nthy;w;wsT 110 V MfTk; xj;j Jiz KWf;F  vz;zpf;if 
55 MfTk; ,Ug;gpd;> jd;dpaf;f epiykhw;wpapd; Kjd;ikia xj;j KWf;F vz;zpf;if 
iaf; fhz;f. 

 c. Nkw;Fwpj;j jdpf;Nfhl;L tupg;glj;jpy; PQ MdJ xU jdpf;fiy gug;gy; topia tif Fwpf; 

fpd;wJ. top PQ  MdJ 0.3W/Km vd;Dk; myFj; jil (R) IAk;  1mH/Km vd;Dk; Xu; my 

Fj; J}z;lw;wpwd; (L) IAk; nfhz;Ls;sJ. tY topfspd; jilAk; J}z;lw;wpwDk; njhlu;j; 

njhLg;Gs;sit. toq;fypd; kPbwd; (f)50 Hz MfTk; top PQ MdJ 10 Km ePsKs;sjhf 

,Ug;gpd; top PQ tpd; nkhj;jj; jlq;fiyf; fzpf;f.
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22. a.  ePu; kpd; cw;gj;jp epiyak; xd;wpy; fhzg;gLk; ePu; epiy> Ruq;f top> fpsk;gy; miw kil   
Foha; vd;gd mikf;fg;gl;Ls;s tpjj;ijj; jUf.

 b.  kpd; tY cw;gj;p> CL flj;jy;> tpepNahfk; vd;Dk; xl;Lnkhj;jkhd nrad;Kiwia 
tiff;Fwpg;gjw;Fg; gpd;tUk; tupg;glj;jpy; vLj;Jiuf;fg;gl;Ls;s jdpf; Nfhl;L tupg; 

glj;jpy; (Single line diagram) A, B,C,D,E vdf; fhl;lg;gl;Ls;s epiykhw;wpfs; gbAau;j;;J 
epiykhw;wpfsh> gbFiw epiykhw;wpfsh vdTk; me;epiykhw;wpfs; xt;nthd;wpdJk; 
Nthy;w;wsT tpfpjq;fisAk; Fwpg;gpLf.
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06 - tPl;L kpd;Rw;W    
23. i. 12 V, 24 W Md 15 Fkpo;fisj; njhluhfj; njhLj;J Xu; myq;fhuj;jpw;fhd xU kpd; Fkpo;r; 

ruj;ij mikf;f Ntz;bAs;sJ. ,f;Fkpo;fspd; ruj;ij Xu; 240 V, 50 Hz MlNyhl;l toq;f 
Yld; njhLf;f Ntz;bAs;sJ. ,f;Fkpo;r; ruj;jpy; Fkpo;fspD}lhf cs;s Xl;lk; mtw;wpd; 

tPjkhf;fpa (rated) Xl;lj;jpw;F Nkw;gLtijj; jLg;gjw;Ff; Fkpo;fSld; njhluhfj; njhLf;f 
Ntz;ba jilapd; ngWkhdj;ijf; fzpf;f.

 ii. xU tPl;bd; ntspNaapUe;Jk; mjd; tuNtw;iwapDs;NsapUe;Jk; ,U top Mspfisg; gad; 
gLj;jp tuNtw;giwapDs;Ns ,Uf;Fk; kpd; tpsf;ifj; njhopw;gLj;j Ntz;bAs;sJ. epakf; 
FwpaPLfisg; gad;gLj;jp ,jw;fhd xU fk;gpapizg;Gr; Rw;iw tiuf. 

24. i. kpd; nghwpapayhsu;fs; epWtdj;jpd; (IEE) kpd; tlkply; rl;ljpl;lq;fSf;fika> fhtyplg; 
glhj flj;jpfspd;  kPjhd njhLifapd; %yk; kdpjd; kw;Wk; Vida capupdq;fSf;F Vw; 
glf; $ba ghjpg;Gf;fisj;  jtpu;j;jy; Ntz;Lk;. ,e;jj; Njitg;ghl;ilg; G+u;j;jp nra;tjw;F 
vLf;fj;jf;f eltbf;iffs; ,uz;ilf; Fwpg;gpLf.

 ii. tPl;L kpd;jhgpg;nghd;wpy; Ntwhf;fp (isolator)> kPjpNahl;lr; Rw;Wikg;ghd; (RCCB) Ez; 

Rw;Wg;gilg;ghd; (MCB) Mfpatw;wpd; njhopw;ghLfis tpsf;Ff.

25. a. A - 110V/110W, B - 110V/55W, C 220V/ 110W, D- 220V/55W vdj; jug;gl;l ehd;F ,io 
kpd;Fkpo;fisg; gad;gLj;jp ckJ ghlrhiyapd; njhopy;El;g Ma;T $lk; xd;wpw;F kpd; 

Rw;W nra;ag;gl Ntz;bAs;sJ. (,yq;if kpd;rhurigapd; kpd;dOj;jk; 220V vdf; nfhs;f.)

  i. xNu kpd; ,izg;gpy; midj;J kpd;FkpopfSk; G+uz Jyfj;Jld; ghJfhg;ghf xspuf; 
$ba Rw;wpid tiuf.

  ii. ,q;F tpuakhFk; nkhj;j kpd; tY ahJ?

  iii. ,q;F xt;nthU kpd;Fkpo;fspdJk; jilapidf; fhz;f.

  iv. Rw;wpd; tpisAs; jil ahJ?

 b. Nkw; $wpa A,B,C,D. Mfpa kpd;Fkpo;fisg; gad;gLj;jp ckJ rf khztp xUtu; gpd;tUkhW 
kpd;Rw;wpid mikj;jpUe;jhu; vdpd; 

  i. ,t; ,izg;gpy;  xt;nthU kpd;Fkpo;fSf;fpilapyhd mOj;j NtWghL ahJ?

  ii. Rw;wpd; tpisAs; jil ahJ?

  iii. Rw;wpD}lhd kpd;Ndhl;lk; ahJ?

  iv. Rw;wpy; tpuakhFk; nkhj;j tY ahJ?

26. a. ,yj;jpudpay; Rw;Wf;fspy; J}z;bfspd; nraw;ghL Xu; Kf;fpa gq;if tfpf;fpwJ.

  i. J}z;bfspd; gpujhd tiffisf; $wp mtw;wpd; Rw;Wf; FwpaPl;ilj; jUf.
2

  ii. Xu; tl;ltbtj; J}z;b xd;W 7 mm  FWf;F ntl;Lg; gug;Gr; RUspdhy; MdJ ,jpy; 100 

Rw;Wf;fs; 4 cm ePsj;jpw;Fr; Rw;wg;gl;Ls;sJ vdpd; ,j;J}z;bapd; J}z;ly;jpwd; ahJ? 
-7 -1(fhe;j CLGftpLk; jd;ik m  = 4p  x 10  Hm ) MFk;.0

  iii. ,r;Rw;wpy; kpd;Ndhl;lkhdJ 0.5mA ,Ue;J 0.6 mA w;F 2ms Neuj;jpy; mjpfupf;fpd;wJ 
vdpy; mjpy; J}z;lg;gl;l kpd;dpaf;f tpir ahJ?

  iv. ,j;J}z;bapy; kpd;Ndhl;lj;jpd; gUkd;  2 mA Mf cs;s NghJ Nrkpf;fg;gl;l rf;jp ahJ?

 b. fPNo fhl;lg;gl;Ls;sJ miw xd;wpy; epWtg;glNtz;ba kpd;Rw;wpd; epu;khz tupg;glkhFk;. 
,jw;fhd fk;gpapOit tupg;glj;ij tiuf.
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 tPl;L kpd;Rw;W - A

27. a. tPl;Lkpd; rpl;ilfisj; jahupf;fg; gad;gLj;jg;gLk; ,Wg;Gf; fl;likg;Gf; fPNo jug;gl;Ls; 
sJ. 

  ckJ tPl;by; 30 ehl;fspy; gad;gLj;jg;gLk; kpd; myFfspd; vz;zpf;if 95 MFk;. ,jw;fhf 
&.1386.75 rpl;il ckf;Ff; fpilj;Js;sJ. ,jidg; gw;wpf; Nfs;tpg;gl;l ckJ cwtpdu; 

xUtu; ckJ gLf;if miwapy; 100 W tYTs;s rPypq; tprpwpf;Fg; gjpyhf 60 W tYTs;s 

xU gPbif (Pedestal) tprpwpiag; gad;gLj;JkhW ckf;F MNyhrid $wpdhu;. tprpwp jpdKk; 
8 kzpj;jpahyj;jpw;Fg; gad;gLj;jg;gLfpd;wJ vdTk; Vida rhjdq;fisg; gad;gLj;jypy; 
khw;wk; ,y;iy vdTk; nfhs;f.

  i. ,tUila MNyhridiag; gpd;gw;wp 30 ehl;fs; cs;s xU khjj;jpy; vj;jid kpd; 
myFfis kPjg;gLj;jyhk;.

  ii.. xU 30 ehs;  khjj;jpw;Fupa Gjpa kpd; rpl;iliaf; fzpf;f.

  iii. ,tUila MNyhridiag; gpd;gw;wp> xU khjj;jpy; ePu; vt;tsT gzj;ij 
kPjg;gLj;jyhk;?

  iv. Gjpa kpd; tprpwpia thq;Ftjw;F ePu; &.6000 Ir; nrytpl;lhy;> nrytpl;l gzj;ij 
kPsg;ngW tjw;Fj; Njitg;gLk; fhyj;ij fzpf;f.

 b i. ,io tpsf;FfSld; xg;gpLk; NghJ xsp fhYk; ,Uthap ,lg;gl;l kpd;tpsf;Ffspd; xU 
mD$yk;> xU gpujp$yk; jUf.

   ii.. xU tjptpl  Efu;Nthupd; jpdrup Efu;r;rp gpd;tUkhW.

   1. 6 kzpj;jpahyq;fSf;F 60 W MfTs;s 4 ,io tpsf;Ffs;.

   2. 5 kzpj;jpahyq;fSf;F 100 W rpwpa TV
    xU myF kpd;Df;fhd fl;lzk;  &gh 2.50  MfTk; epiyahd khjf; fl;lzk; &gh 

30.00 MfTk; ,Ug;gpd; 30 ehl;fisf; nfhz;l xU khjj;jpw;fhd kpd; rpl;iliaf; 
fzpf;f.

 c. xU tjptpl Efu;Nthupd; jpdrup Efu;r;rp gpd;tUkhW

   i. 8 kzpj;jpahyq;fSf;F 60W MfTs;s 4 ,io tpsf;Ffs;.

   ii. 10 kzpj;jpahyq;fSf;F 75W rpwpa TV
=     
   1 myF kpd;Df;fhd fl;lzk; &.2.25 MfTk; epiyahd khjf; fl;lzk; &.40.00 MfTk;  

,Ug;gpd; 30 ehl;fisf; nfhz;l xU khjj;jpw;fhd kpd; rpl;iliaf; fzpf;f.

28. kpd;rhur; nrythdJ  njhlu;r;rpahf  mjpfupj;J nry;tjd; fhuzkhf mjid Kfhik nra;jy; 
Kf;fpa gq;fhfj; jw;fhyj;jpy; fhzg;gLfpd;wJ. vdNt kpd;rhuj;jpidr; rpf;fdkhfg; gad;gLj;j 
Ntz;bAs;sJ. kpd;rhug; gad;ghl;L Neuj;ijf; Fiwj;Jf; nfhs;tjhdJ kpd;rhu Efu;tpidf; 
Fiwj;Jf; nfhs;tjw;fhd xU Neub KiwahFk;.

 a. i. tPl;L kpd;rhug; ghtidia mstpLk; myF 1 Unit vd;gjhy; ePu; tpsq;fpf; nfhs;tJ 
ahJ?

  ii. 100W kpd;Fkpo; xd;Wk; 50W kpd;Fkpo; ,uz;Lk; ,uT 6 kzp njhlf;fk; 12 kzptiu gad; 

gLj;jg;gbd; vj;jid Unit rf;jpia EfUk;?

  iii. ,t;thW njhlu;r;rpahf 30 ehl;fSk; ghtpf;fg;gbd; vt;tsT Unit rf;jpia EfUk;?

  iv. khztd; ,t; kpd;Fkpo;fis mizf;f ,uz;L ehl;fs; kwe;J tpl;lhd; vdpd; Nkyjpf 

khf vj;jid Unit rf;jpia EfUk;.

khj  Efu;r;rp myFfs; (K Wh)

0 - 60

61 - 90

91 - 120

121 - 180

180 myFfSf;F NkNy

7.85

10.00

27.75

32.00

45.00

30.00

90.00

480.00

480.00

540.00

myF tpiy (&./KWh) epiyahd khj tPjk; (&./khjk;)
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 b. fPo;tUk; ml;ltiz tPl;by; ghtpf;fg;gLk; kpd;rhjdq;fspd; gl;bayhFk;.

  kpd;rhu ghtidf;fhd tpiyg;gl;bay;

  i. tPL xd;wpy; Nkw;$wpa ml;ltizapy; cs;s kpd;rhjdq;fis Kg;gJ ehl;fisf; 
nfhz;l khjk; xd;wpy; gad;gLj;Jtuhapd; mk; khjj;jpw;fhd kpd;Efu;T vj;;jid myF 
fs; vdf; fzpf;f?

  ii.  mtu; xt;nthU khjKk; nrYj;Jk; kpd;rhuf; fl;lzj;ijf; fzpf;f?

  iii. ,t; ml;ltizapy; Fwpg;gpl;ljw;F Nkyjpfkhf 1000W tYTs;s kpd; mOj;jp xd;wpid 
khjk; xd;wpy; 15 ehl;fs; ruhrupahf xU kzpj;jpahy tPjk; gad;gLj;Jthu; Mapd; 
jw;nghOJ nrYj;j Ntz;ba kpd; fl;lzk; ahJ? 

  vi. tPl;L cupikahsu; kpd; fl;lzj;ijf; Fiwf;Fk; Nehf;Fld; ,io kpd;Fkpo; midj; 

ijAk; CFL kpd; Fkpohf khw;wptpl;lhu; vdpd; khjk; NjhWk; vt;tsT gzj;jpid 
Nrkpg;ghu; vdf; fzpf;Ff?

 

 c 3 kW kpd; ntg;gkhf;fpnahd;W ePiur; #lhf;fntdg; gad;gLj;jg;gLfpwJ. mJ ehnshd; 
Wf;F ,uz;L kzpj;jpahyq;fs; vDk; tPjj;jpy; gad;gLj;jg;gLnkdpy;> 30 ehl;fs; nfhz;l 
xU khjj;jpy; me;j ntg;gkhf;fp EfUk; kpd; rf;jpapd; msitf; fzpf;f.

 d. i. ,io tpsf;FfSld; (Filament Lamps) xg;gpLk;NghJ ,Wf;fg; GNshnuhspu;T tpsf;Ff 

spd; (CFL) ,U mD$yq;fisAk; ,U gpujp$yq;fisAk; Fwpg;gpLf.

  ii. xU tjptpl Efu;Nthupd; jpdrup Efu;r;rp gpd;tUkhW:

   1. 5 kzpj;jpahyq;fSf;F xt;nthd;Wk; 60 W MfTs;s 3 ,io tpsf;Ffs;

   2. 4 kzpj;jpahyq;fSf;F 100W rpwpa TV 1 myF kpd;Df;fhd fl;lzk; &.2.50 MfTk; 
epiyahd khjf; fl;lzk; &.30 MfTk; ,Ug;gpd; 30 ehl;fisf; nfhz;l xU khjj;jpw; 
fhd kpd; rpl;iliaf; fzpf;f.

 

vz;zpf;if

msT

nghUl;fs;

xU myfpw;fhd tpiy 
&ghtpy;

tY tYvz;zpf;if nghUl;fs;

3

2

1

1

1

0 Unit    - 30 Unit

31 Unit   - 60 Unit

61 Unit   - 90 Unit

91 Unit   - 120 Unit

121 Unit   - 180 Unit

180 Unit  Nky ;

5

8

10

30

35

45

150W

50W

100W

1000W

20W

1

12

4

1

150W

60W

10W

100W

21” njhiyf;fhl;rpg; ngl;b

kpd;Fkpo; (,io)

kpd;Fkpo; CFL

ePu; ntg;gkhf;fp

$iu tprpwp

Nkir tprpwp

Fspu;rhjdg; ngl;b

ntg;g mLg;G

thndhypg; ngl;b

127 kpd;dpay; / ,yj;jpudpay;khfhzf; fy;tpj; jpizf;fsk;



07 - tpupayhf;fp   

29.  glj;jpy; fhl;lg;gLtJ njhopy;El;gf;fy;Y}up khztd; xUtdhy; Nty;w;wstpid xg;gpL 
6

tjw;F mikf;fg;gl;l Xu; ,yj;jpudpay; kpd;Rw;whFk;. ,jw;fhf mtd; 10  jpwe;j  jileak; 
nfhz;l 741 nraw;ghl;L tpupayhf;fpapidg; gad;gLj;jpdhd; vdpd;

 a. nraw;ghl;L tpupayhf;fpapd; gag;G rpwg;gpay;G tisapia tiuf?

 b. nraw;ghl;L tpupayhf;fpapd; rpwg;Gay;Gfs; %d;W jUf?

 c. ,r; nraw;ghl;L tpupayhf;fpf;F Input toq;fhJ cs;s NghJ

  i. Rw;wpd;  V , Gs;spapy; cs;s mOj;jj;jpidf; fhz;f?C

  ii. Rw;wpd; V  Gs;spapy; cs;s mOj;jj;jpidf; fhz;f?D

  iii. Rw;wpd; V  Gs;spapy; cs;s mOj;jj;jpidf; fhz;f?F

  iv. K W Clhd kpd;Ndhl;lk; ahJ?

  v. ,e;epiyapy; LED xspUkh my;yJ xspuhjh?
 

 d.     mUfpy; fhl;lg;gl;l kpd;fyj;jpd; 2V kpd; ,af;ftpirAilaJ vd mr;rbf;fg;gl; 
Ls;sJ. kpd;fyj;jpy; Fwpf;fg;gl;l Kidfs; mope;J fhzg;gl;lJ.     

  kpd;fyj;jpd; Kid X,Y ,id KiwNa kpd;Rw;wpd; Kid H,G cld; ,idj;Jg; ghu;j;jNghJ 

,Uthap xspu;fpwJ vdpd; Kid X, Y ,iz ,dq;fhz;f?

 e. ,e;epiyapy;

  i. Rw;wpd; V  Gs;spapy; cs;s mOj;jj;jpidf; fhz;f?C

  ii. Rw;wpd; V  Gs;spapy; cs;s mOj;jj;jpidf; fhz;f?D

  iii. Rw;wpd; V  Gs;spapy; cs;s mOj;jj;jpidf; fhz;f?F

  vi. 1 K W  Clhd kpd;Ndhl;lk; ahJ?

  v. ,e;epiyapy; LED xspUkh my;yJ xspuhjh?

30. a. 741 nraw;ghl;L tpupayhf;fpapd; FwpaPl;bid mjd; Kbtplq;fisr; Rl;bf;fhl;b tiuf?

 b. jpwe;j Rw;Wj; jileak; A w;fhd Nfhitia vOJf?

 c. tY toq;fy; Nthy;w;wsT ±15n> vdpy; Neu;khw;Wk;> Neu;khw;whj nga;g;gpw;F Nthy;w;wsit 
toq;Fk; NghJ gag;G Nthy;w;wsT khWtijf; fhl;Lk; rpwg;gpay;T tisapia tiuf?

 d. gpd;E}l;ly; jil R > kw;wajil R vdf; nfhz;LF

  i. Neu; khw;Wk;  tpupayhf;fpia tiue;J mjd;     w;fhd rkd;ghl;ilg; ngWf?

  ii. Neu;khw;whj tpupayhf;fpia tiue;J  mjd;     w;fhd rkd;ghl;ilg; ngWf?
 

 

 e.  w;fhd ngWkhdj;ijf; fhz;f.

31. a. nraw;ghl;L tpupayhf;fp xd;wpd; %d;W  Kf;fpa rpwg;G  ,ay;Gfisj; jUf.

 b. xU tstpDs;Ns ,utpy; mDkjpapd;wpg; gpuNtrpf;Fk; I vd;w  xU egiu czu;tjw;F xU  
Rw;iw tbtikf;fNtz;bAs;sJ. ,e;Nehf;fj;jpw;Fg; gad;gLj;jj;jf;f xU Rw;wpd; xU gFjp 
cU (1) ,y; fhzg;gLfpd;wJ. Xu; xLq;fpa xspf;fw;iw cU (1) ,y; fhzg;gLfpd;w thW 

xsprhu; jilap (LDR) kPJ njhlu;r;rpahfg;gLkhW mikf;fg;gl;Ls;sJ. nraw;ghl;L  

tpupayhf;fp mjd; 10 V epuk;gy; Nthy;w;wsTfspy; V  cld; nraw;glNtz;bAs;sJ. 0

X

2V

Y

vo

Vin
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i



 

  i. Neu;khWk; nga;g;G (V-) ,d; Nthy;w;wsT 3.5V ,y; mike;jpUg;gpd; R  ,d; ngWkhdj; 2

ijf; fzpf;f. R  ,d; ngWkdk; 7000 W vd vLf;f.3

  ii. LDR kPJ xsp njhlu;r;rpahf tpOk;NghJ Neu;khWk; nga;g;G (V-) ,w;fk; Neu;khwhj 

nga;g;G (V+) ,w;FkpilNa xU Nthy;w;wsT tpj;jpahrk; 05.V 10 vdj;  jPu;khdpf;fg;gL 

fpd;wJ. ,e;epge;jidapd; fPo; gag;G V  ,y; 10 V vd;Dk; xU ngWkhdj;ij miltjw;F  0 

R  ,d; ngWkhdk; ahjhf ,Uj;jy; Ntz;Lk;? LDR ,y; xsp tpOk;NghJ  ,jd; jil 1

500 W vdf; nfhs;f.

  iii. mDkjpapd;wp tUgtupd; ,af;fk; fhuzkhf xspf;fw;iw jilg;gLk; vdpd;> jilg;gLk; 

fhyj;jpd;NghJ V ,d; ngWkhdk; ahjhf ,Uj;jy; Ntz;Lk;? ,e;epge;jidapy; LDR ,d; 0 

jil 10  W  vLf;f.5

 c. cU (1) ,y; jug;gl;Ls;s Rw;wpd; gag;G ,g;NghJ cU (2) ,y; fhzg;gLk; Rw;Wld; njhLf; 
fg;gLfpd;wnjdf; nfhs;f.

  i. V  = + 10 V Mf ,Uf;Fk;NghJ 50 mA vd;Dk; mb Xl;lj;ij toq;Ftjw;F R  ,w;F xU 0 B

jFe;j ngWkhdj;ijf; fzpf;f.

   VD= VBE = 0.7V vdf; nfhs;f.

  ii. jpuhd;rpw;wupd; xl;leak; 100 vdpd; NkNy (C) (i),y; jug;gl;l epiyikapd; fPo; Nrfupg;ghd; 

Nthy;w;wsT VC apd; ngWkhdj;ijf; fhz;f. 

  iii. V  = + 10 V Mf ,Uf;Fk; NghJ0 

   1. ,Uthapf;F FWf;NfAs;s mOj;j tpj;jpahrk; ahjhf ,Uf;Fk;?

    (,Ukhapapd; Gwkhw;W cilT Nthy;w;wsT 25 V vdf; nfhs;f)

   2. ,e;epge;jidapd; fPo; Nrfupg;ghd; Nthy;w;wsT V  ahjhf ,Uf;Fk;?C
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08 - kpd;gpwg;ghf;fp> kpd; Nkhl;lu;;  

32. a. i. kpd;gpwg;ghf;fw; nghwpnahd;wpd; flj;jpapd; ,af;fj; jpir> fhe;jg;Gyj;  jpir> J}z;lg; 
gLk; kpd;dpaf;f tpirapd; jpir Mfpatw;Wf;fpilapyhd njhlu;igf; Fwpf;Fk; tpjpia 
vOjp> tpsf;Ff.

  ii. Ra mUl;ly; (Self excited)tif kpd;gpwg;ghf;fpf;Fk; Gwk;ghd mUl;ly; (Separately excited) 
tif kpd; gpwg;ghf;fpf;Fk; ,ilapyhd gpujhd NtWghl;il tpsf;Ff.

  iii. NeNuhl;l kpd; gpwg;ghf;fpapy;> gpwg;gpf;fg;gLk; Nthy;w;wsit mjpfupg;gjw;F Nkw;nfhs; 
sj;jf;f eltbf;iffs; %d;iw tptupf;Ff.

 

 b. i. kPsg;gpwg;gpf;fj;jf;f rf;jp Kjy;fs; Ie;ijf; Fwpg;gpLf.

  ii. NkNy (b) (i) ,y; Fwpg;gpl;l kPsg;gpwg;gpf;fj;jf;f rf;jpfs; xt;nthd;iwAk; kpd;rf;jpahf 
khw;wPL nra;aj;jf;f Kiwfisr; RUf;fkhf tptupf;Ff.

  iii. ePu;kpd;tYg; gpwg;ghf;fy; epiyaj;jpd; Roypiaj; njupTnra;Ak;NghJ ftdj;jpw; nfhs; 
sg;gl Ntz;ba ePu; toq;fYld; njhlu;ghd fhuzpfs; ,uz;ilf; Fwpg;gpLf. 

33. a. i. kpd; fhe;jj; J}z;ly; gw;wpa tyf; if newpiaf; Fwpg;gpLf.

  ii. NeNuhl;l Nkhl;lu;fspy; njhlu;r; Rw;wpa> gf;fu;r; (shunt) Rw;wpa> $l;Lr; Rw;wpa Nkhl;lu; 
mikg;gjw;Fg; Gy> MNkr;ru;r; Rw;wy;fs; %d;W ntt;NtW topfspy; njhLf;fg;gLfpd; 
wd. njhlu;Rw;wpa> gf;fu;r; Rw;wpa> $l;Lr; Rw;wpa Nkhl;lu;fSf;Fupa Rw;W tupg;glq;fis 
tiue;J. Gy> MNkr;ru; Rw;wy;fs; njhLf;fg;gLk; tpjj;ijg; ngaupl;Lf; fhl;Lf. 

  iii. njhlu;r; Rw;wpa> gf;fu;r; Rw;wpa Nkhl;lu;fspd; fjpf;Fk; MNkr;ru; Xl;lj;jpw;FkpilNa 
cs;s njhlu;Gilikia tiuG Kiwahff; fhl;Lf.

  iv. NeNuhl;lj; njhlu;r; Rw;wpa Nkhl;lhu;fs;> gf;fu;r; Rw;wpa Nkhl;lu;fs; Mfpatw;wpd; gad; 
ghLfs; xt;nthd;Wf;Fk; Xu; cjhuzj;ijj; je;J> mj;jifa gad;ghl;bw;fhd fhuzq; 
fis tpsf;Ff.

 b. i. xU el;lkpy;yh epiykhw;wpapd; Kjd;ikr; Rw;wypYk; Jizr; Rw;wypYk; Nthy;w;ws 
Tfs;> KWf;Ffspd; vz;zpf;if> Xl;lk; Mfpatw;Wf;fpilNa cs;s njhlu;Gilikaf; 
fhl;bf; Nfhitia vOJf.

  ii. xU ntspehl;by; gad;gLj;jg;gl;l tPl;Lr; ryitg; nghwp ,e;ehl;bw;Ff; nfhz;Ltug;gl; 

Ls;sJ. ,g;nghwp xU 110V,50Hz MlNyhl;l toq;fYld; njhLf;fg;gLk; NghJ cau;e;j 

gl;r tYtpy; njhopw;gLifapy; 5A xl;lj;ij vLf;fpd;wJ. ,g;nghwpia ,yq;if tPl;L 
kpd; njhFjpapy; epWtpj; njhopw;gLj;j Ntz;bAs;sJ.

   A. ,jw;Fg; gad;gLj;j Ntz;ba epiykhw;wpapd; tifiaf; Fwpg;gpLf.

   B. mt;thW gad;gLj;Jtjw;Fj; njupe;njLj;j  epiykhw;wp mjd; Jizr; Rw;wypy; 50 
KWf;Ffisf; nfhz;bUg;gpd;> Kjd;ikr; Rw;wypy; Njitg;gLk; KWf;Ffspd; vz; 
zpf;ifiaAk; nghwp mjd; cau;e;j gl;r tYtpy;  njhopw;gLk;NghJ Kjd;ikr; Rw; 
wypy; ghAk; Xl;lj;ijAk; fzpf;f (epiykhw;wp el;lkpd;wpanjdf; nfhs;f). 

34. 

 a. Nkhl;lhu; njhlf;fg;gLifapy; nghJthf  njhlf;fpapd; gad;ghl;il vOJf?

 b. Nkhl;lhu; njhlf;fg;gLifapy; tOf;Fk; Kbtplk; a apyh my;yJ b apyh  nrg;gk; nra;ag;gl 
Ntz;Lk;.

 c. glj;jpy; jug;gl;l Nkhl;lhu; vt;tifahdjhFk;?

 d. nfhs;sstpia ePf;fptpl;L mt; ,U Kbtplq;fisAk; njhLj;J tpl;L ,k; Nkhl;lhiuj; 
njhlf;fpdhy; ahJ epfOk;?

 e. ,k; Nkhl;lhupd; Rpm. 6000 vdpy; Nkhl;lu; cr;r Ntfj;jpy; RoYk; NghJ  mjd; NfhzNtfk; 
ahJ?

 f.  R  = 40W, L  = 40 mH, R  = 20W, C  = 100mf, L  = 20mH  vdpy; ,k; Nkhl;lhupd; nkhj;jj; 1 1 2 2 2

jlq;fiyf; fzpf;Ff. Nkhl;lhupd; cr;r kpd;Ndhl;lk; ahJ?
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09 - epiykhw;wp  

35. a. i. Njrpa kpd; rf;jp tiyaikg;gpD}L (National power grid) kpd; CL flj;jg;gLk; NghJ Vd; 
cau; Nthy;w;wstpy; CL flj;jg;gLfpd;wJ vd;gw;F ehd;F fhuzq;fis Kd;itf;f.

  ii. CLflj;jy; Nthy;l; (Transmission voltage) 132kv If; nfhz;l kpd;Dw;gj;jp epiyak; 

xd;wpy; gpwg;gpf;fg;gLk; tY 500MW MFk; kpd; CLflj;jg;gLk; fk;gpapd; nkhj;jj; 

jilahdJ 2.0 W vdpd; gpd;tUtdtw;iwf; fhz;f.

   A. top kpd;Ndhl;lk; (Line current)

   B. CLflj;jypd;NghJ kpd;flj;jpf; fk;gpapy; Vw;gl;l ntg;gk; fhuzkhf Vw;gl;l tY 
,og;gpdJ tPjk;. 

36. a. Kf;fiy nrt;td; 415V> 50HZ Nthy;w;wstpd; %yKk; kPbwdpd; %ykk; njhopw;gLk; 
ifj;njhopy; kpd; Efu;NthUf;fhf toq;fy; mjpfhupapd; ,Wjp tpepNahf epiykhw;wpapd; 
%yk; kpd;tY toq;fg;gLk; tpjj;ij epiykhw;wpapd; Rw;wy;fspd; njhLf;Fk; KiwfSlDk; 
cupa Nthy;w; wsTfSlDk; Rw;W tupg;glj;ij tiue;J fhl;Lf.
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01 - jilap> nfhs;sstp> J}z;b - tpil

01. i. nfhs;ssT tiutpyf;fzk; (xU nfhs;sstpapd; nfhs;sstk; vd;gJ Kbtplq;fSf;fp 
ilNa cs;s mOj;j tpj;jpahrj;jpid xU Nthy;l;bdhy; cau;j;Jtjw;F toq;fg;gl Ntz; 
ba Vw;wj;jpd; msthFk;.)

 ii.     A - jfl;L gug;gsT 

      d  - jfl;bd; ,ilNaahd ,ilJ}uk;

       E  - Clfj;jpd; mDkjp jpwd;

 iii. epiyahd nfhs;stpfs;
  khWk; nfhs;stpfs;  

 iv.

 v. J}z;bapd; tiutpyf;fzk; (xU  J}z;bf;F FWf;Nf ghAk; Xl;lk; (I) xU nrf;fdpy; xU 
mk;gpaupdhy; khWk; mjd; ,U gf;fq;fspYk; xU Nthy;l;msT J}z;lg;gLk; vdpd; 

mj;J}z;bapd; J}z;lw;wpwd;  xU  n`d;wp. (1H)  vdf; fUjg;gLk;.

 vi. epiyahd J}z;bfs; 
  khWe; J}z;bfs;.
02.
 

03 a.

 b. i.

EA
C

d
=

21
CV

2
E =

1 1 1 1
i.

1 2 3

1 1 1 1

900 450 300

150

R R R R

R

= + +

= + +
W W W

= W

1 2
ii. C=C +C

=75μF+25μF

=100μF

1 2
iii. H = H + H

= 40mH +30mH

= 70mH

L

-3

iv. X = 2πfL

22
= 2× ×50Hz×70×10 H

7

= 22Ω

-6

1
iv. Xc =

2πfc

1
=

22
2× ×50Hz×100×10 F

7

=31.8Ω

2 2

2 2

vi. Z ( )

= 150 (31.8 22)

=150. 32Ω

R XC XL= + -

+ -

vii. V = IR

V = IZ

V
I =

Z

200V
=

150.32Ω

1.33A

viii.

YYY~
~

R
C

l IcIR

Is IC

q
Vs

~

YYY

VVs
VL

VR

Vc

L

-3

-3
L

C -6

C

2 2
L C

2 2

X  = 2πfL

22
= 2× ×50 ×2.25 × 10

7

X =706.86 × 10Ω

1 1
X = =

2πFc 2π×50 ×70×10

X = 45.47Ω

Z = R + (X -X )

Z = 50 +706.86-45.47)

Z = 67.11

Z

(X -X )L c

R

1 q

(10 Gs;spfs;)
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 1.
    
 

 ii.

 iii.    

04. 

 i. 

   

 

Z = Vs / si
L C

( )
X -X  = L cV V

is

-

is
q

sV 100
s = =

Z 67.11

s = 1.49  A 

i

i

67.11Z = W

1(Xc Xc)
1

R

45.47 0.70686
1

50

41.83

-
= -

-æ ö
= - ç ÷

è ø

=

cm

cm

q

q

q

VR
VC VL

L=0.20 H

I = 0.50As

Vs, F Hz

C=20 mfR= 100W

L

L
L

S

L

V = 25V,Is = 0.50 A

V 25
X = = =50Ω

I 0.5

X = 2πfL

22
50= 2× ×f ×0.2

7

f = 39.77

f= 40H z

(10 Gs;spfs;)

(10 Gs;spfs;)

(10 Gs;spfs;)

(12 Gs;spfs;)

(12 Gs;spfs;)

(10 Gs;spfs;)

R

C S

-6

V = 0.5×100

= 50V

Vc = X × I

1
= ×I

2πfc

1
= ×0.5

22
2× ×40×20×10

7

=100V

S

ii.

iii. iv.

Vs

V -VL  C

Is V = 50VR

q

2 2
s

0

   V = 50 +75

= 90V

75
tan θ =

50

θ =56
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V  = 25 VL



iv. Rw;Wf;F V=IR ,id gpuNahfpf;f
  80 = Ix20
    I = 4 A   
                    (10 Gs;spfs;)      
      
v. jilf;F V=IR ,id gpuNahfpf;f 
  V  = 4x12R

       =  48 V
  J}z;bf;F V=IR ,id gpuNahfpf;f 
  V  = 4x10L

       =  40 V
  jilf;F V= IR ,id gpuNahfpf;f
  V  = 4x26C

       =  104V

vi. 
  

05. 

 a.

  (2 
    
 

 b.

  iii.        

Y

~

is

VR

VL

VL

VS

VR

B

VL

iS

(10 Gs;spfs;)

(05 Gs;spfs;)

Li. X  = 2πFL

1
= 2×π×50×

10π

= 10Ω 6

1
ii.

2

1

10000
2 50 10

26

26

cX
fcp

p
p

-

=

=

´ ´ ´

= W

(05 Gs;spfs;)

X  - XC L

R

b

Z

2 2

2 2

( )

12 (26 10)

144 256

400

20

LZ R Xc X= + -

= + -

= +

=

= W

1

C LX - X
t a n  β  =   

R

2 6 - 1 0
t a n  β  =   

1 2

1 6
t a n  =   1 . 3 3 3

1 2

t a n 1 . 3 3 3

5 3 . 0 6

b

b

b

-

=

=

=

(05 Gs;spfs;)
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Vs



06.  i.

  ii.

  iii. jpwd; fhuzp    

07. a.

2

1
2 50

100

L

L

X fL

X

p

p
p

=

= ´ ´ ´

= W

Y

~

200W

230 V

50 Hz

1
H

π

22 2 2
1

2

Z = R +Xc = 200 + 100

= 40000 +10000

50000

5 10

=

= ´ W

(10 Gs;spfs;)

(03 Gs;spfs;) (02 Gs;spfs;)

A apw;Fk; B apw;FkpilNa

I

I
Vc

VR

B apw;Fk; C apw;FkpilNa

135 kpd;dpay; / ,yj;jpudpay;khfhzf; fy;tpj; jpizf;fsk;

200 2
=

5 100 5
=

´



 b. i.

  ii. 

  iii.

(05 Gs;spfs;)

(05 Gs;spfs;)

XL

I

VL

I
VR

Z

R

060

xL

jlq;fy; (Z) If; fhzy;

V = IZ 

230 = 0.5 ×Z

230
Z =

0.5

= 460Ω

,d; %yk;
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jilapd; ngWkhdk; (R)If; fhzy;

0 R
cos60 =

Z

1 R
=

2 460

R = 230Ω

J}z;ly; jhf;Fjpwd; (X ) If; fhzy;.L

L

L

X
sin 60 =

460

X3
= 3

2 460

460
= 3

2

230

230 1.732

398.36

´

=

= ´

= W

LX

(35 Gs;spfs;)

(khw;Wj; jpupNfhz fzpj Kiwfisg; gad;gLj;jpr; nra;Ak; fzpg;Gf;fSf;Fg;
Gs;spfs; toq;fg;gLk;)  



 

  

08. a. i Mly; Xl;lj;ij NeNuhl;lkhf khw;WtY rPuhf;fk; vdg;gLk;.
  (05 Gs;spfs;)

  (2) Kd;Kf Nfhlypy; p-n re;jp ,Uthapf; Fupa kpd;Rw;W.  

 
 gpd;Kff; Nfhlypy; p-n re;jp ,Uthapf;Fupa kpd;Rw;W.

 b.

   

09. a.

 

Y
P

xg;gkhf;fg;gl;l KO miy 
(rPuhf;fg;gl;l)

xg;gkhf;fg;gl;l miyfs; 

(20 Gs;spfs;)

Kd;Kff; Nfhlypy; ,Ug;gijf; fhl;Lk; Rw;W NkNy 
fhl;lg;gl;Ls;sJ. ,jD}L kpd;Ndhl;lk; ghAk;

xg;gkhf;fg;gl;l miu miy 
(rPuhf;fg;gl;l)

xg;gkhf;fg;gl;l miyfs;

t

V

V

Kd;Kff; Nfhlypy; ,Ug;gijf; fhl;Lk; Rw;W NkNy 
fhl;lg;gl;Ls;sJ. ,jD}L kpd;Ndhl;lk; ghAk;

Y

P

7

VF
R

IF

P 7

R

gpd;Kff; Nfhlypy; kpd;Ndhl;lk; gha khl;lhJ

(05 Gs;spfs;)

t

R D

R

3

V E V

V 8 0.7 7.3V

V IR

8 - 0.7 = I× 7 ×10

I = 1.04mA

= -

= - =

=

jilfF; s ; tpOk ; mOjj; k;

jilf;F gpuNahfpf;f

(miu miy rPuhf;fk;)
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02 - ,Uthap - tpil



10. a.

  b.

  c.

  d.

    

(mr;R Fwpf;fg;gl;bUg;gpd; = 3 Gs;spfs;)
(juTfs; ,Ug;gpd;        = 6 Gs;spfs;)
 (tiuG ,Ug;gpd;        = 6Gs;spfs;)  

I

(05 Gs;spfs;)

(05 Gs;spfs;)

(10 Gs;spfs;)

(05 Gs;spfs;)

P IV

I P / V

5W / 20V

0.25A

=

=

=

=

2i. I V / R=

2

20V / 100

I 0.2A

= W

=

1ii. I V / R

25 / 100

0.25A

=

=

=

2

2

1 z

z z

iii.

I I I

I I I

0.25A 0.2A 0.05A

= +

= -

= - =

Nfhr;Nrhtpd; 1k; tpjpg;gb

3

R

R

R D

D

D

V I R

V 0 7 10 0V

V  =  E - V

0 = 8 V

V 8 V

= ´

= ´ ´ =

-

=

,UthapfF; f; FWf;Nfahd mOjj;  NtWghL

(20 Gs;spfs;)

,Uthapid Gwkhw;wp ,izf;Fk; NghJ  ,Uthap gpd;KfNfhlypy; cs;sJ. vdNt 
mjD}lhd kpd;Ndhl;lk; G+r;rpak; MFk;. jilf;Ff; FWf;Nfahd mOj;j NtWghL.

138 kpd;dpay; / ,yj;jpudpay;khfhzf; fy;tpj; jpizf;fsk;

b.

max



Fwpg;G:- gpd;Kff; Nfhly; vd cWjp nra;a Kbahj NghJ Rw;W rupahapd; 2 Gs;spfs; kl;Lk; Fiwf; 
fTk;. +, - khwp ,izf;fg;gl;bUg;gpd; Gs;sp G+r;rpak;.

 b.

Vin

+

Vout 2

Y

  gpd;Kfj; Nfhlypy;
fhzg;gLk; Nrdu;

,Uthapw;fhf„Gs;spfs;

12

18
(a)

rPuhf;fy; ,Uthap Nrdu; ,Uthap

  kpd;Ndhl;lk; xU jpirapy; khj;jpuk; nry;Yk; kpd;Ndhl;lk; ,U jpirapy; nry;yf; 
$bajhfTk; gpuNahfpf;fg;gLk;.

ghupa gpd;Kff; NfhlNyhl;lj;jpd; NghJ 
gOjilahJ.

ngUk;ghYk; gpd;Kff; Nfhlypy; 
gad;gLj;jg;gLk;.

nghJthf kpd;dOj;j epiyg;gLj;
jYf;Fg; gz;gLj;jg;gLk;.

Nrdu; mOj;jj;jpd; gpd; khwhJ Nrdu; 
mOj;jj;jpy; ,Uf;Fk;.

P-N kh#l;ly; khWgLk;.

Kd;Kff;Nfhly; kpd;Ndhl;lk; 
rpwpajhFk;.

Kd;Kff;Nfhly; rpwg;gpay;Gfs; 
xj;jjd;ikiaf; nfhz;bUf;Fk;.

P-N re;jpahFk;.(mNdhl;L. fNjhl;L 
fhzg;gLk;.

ghupa gpd;Kff; NfhlNyhl;lj;jpd; NghJ 
gOjilAk;.

Kd;Kff; Nfhly;> gpd;Kff; Nfhly; 
,uz;bYk; gad;gLk;.

 nghJthfr; rPuhf;fYf;Fg; gad;gLj;jg;gLk;.

gpd;Kff; Nfhlypd; NghJ Fwpj;j kpd; 
mOj;jj;jpd; gpd; njhopw;glhJ.

Kd;Kff; Nfhly; kpd;Ndhl;lk; ghupa 
msthf ,Uf;fyhk;.

Kd;Kff; Nfhly; rpwg;gpay;Gfs; 
xj;jjd;ikiaf; nfhz;bUf;Fk;.

P-N re;jpahFk;.(mNdhl;L>fNjhl;L 
fhzg;gLk;.)

P-N kh#l;ly; khWgLk;.

4

2

‚

‚

‚

‚

‚

‚

‚

‚‚

‚

(05 Gs;spfs;)

(05 Gs;spfs;)

(05 Gs;spfs;)

(08 Gs;spfs;)

(03 Gs;spfs;)

(05 Gs;spfs;)

(05 Gs;spfs;)

i. T 0.2 ms=

3

ii. f 1 / T

1/ 0.2x10

5000Hz

-

=

=

=

rms

rms p

V Vp / 2

OR

V 0.707V

0.707 45

31.815V

=

=

= ´

=

avaV 2Vp /= p

ava

OR

V 0.637Vp

0.637x45

28.7V(28V 29V)

=

=

= -

e.

iii. iv.

n

n

n

n

n

n

n

n

n n

n

n

n

n

n

n

n

n
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11. a.

z



 ii. Rw;Wf;Fupa Nthw;wsT toq;fg;gl Ntz;Lk;.     ‚     
  V  Nthw;wsT mstplg;gly;       ‚CE

  my;yJ

  V  Nthy;w;wsT mstplg;gl;L 0,2 V I tpl Fiwth vd guPl;rpj;jy;  „CE

 my;yJ

  V < 0.2 V         „CE

epuk;gy; gpuNjrk; Œ

capu;g;gpj;j gpuNjrk;; Œ

Jz;bj;j gpuNjrk;; Œ

tisapf;F

IB

IC

12.   a.  i.

capu;g;gpj;j gpuNjrk; Œ

tisapf;F  Œ

epuk;gy; gpuNjrk;  Œ

Jz;bj;j gpuNjrk; Œ
V  ŒCE

ŒŒ
Kiw  - 1 Kiw  - 2 06

08

14

 03 - %thap - tpil 

140 kpd;dpay; / ,yj;jpudpay;khfhzf; fy;tpj; jpizf;fsk;

C B

6

B. I I

90 11.69 10 A

1.052 mA

-

= b

= ´ ´

=

 b. i. KjyhtJ Kiwik

   ,uz;lhtJ Kiwik

   (gFjp ,y; fzpf;fg;gLk; I mbg;gilahff; nfhz;L tpsf;fpapUg;gpDk; KOg;Gs;spfis  
toq;fTk;.)

   (cilT mOj;jk; 0.7 V I tpl vg;NghJk; mjpfkhFk;.MfNt. 0.2 V I tpl mjpfkhFk;.
   (V  Nthy;w;wsT 0.2 V I tpl mjpfk; vd kl;Lk; Fwpj;jpUe;jhy; 06 Gs;spfs; kl;Lk; CE

toq;fTk;. 

CE BE 33k

CE 33

CE

CE

V V V

V 0.7 V

V 0.7 0.2V

V 0.2

W

´W

= + ü
ý

= + þ

> >

>

…

‡

12

CC

CC

3

B

C B

1.8k 33k BE

3 3
B C B BE

3
B

5

A. I l

V V V V

V 1.8 10 (l I ) 33 10 l V

3 1.8 10 ( 1) l 33 10 0.7

I 2.3 10 /1.95 A 11.69 A

W W

-

= b

= + +

= ´ + + ´ + +

= ´ b + + ´ +

= ´ m = m

…

…

ƒ

‚     �  ‚ �

16

10

ii.

‚ �

ƒ
„



10

CC C 1.8k

3
1.8k C B

V V V

V (I I ) 1.8 10

VC 1.085V

W

W

= +

= + ´ ´

=

ƒ
„

C BE 33k

3
33k B

C

V V V

V 33 10 I

V 1.085V

W

W

= +

= ´ ´

=

CC BE B B

6
CC B

6
B

V V I R

0.3

V 0.6 I 10

0.7

0.3

9 0.6 I 10

0.7

= +

ì ü
ï ï

= ´í ý
ï ï

þî

ì ü
ï ï

- = ´í ý
ï ï

þî

B 6 6 6

8.3 8.7 8.4
I , ,

10 10 10
=

(01 Gs;sp)

(01 Gs;sp)

(02 Gs;spfs;)I = 8.3 m A my;yJ 8.4 m A my;yJ 8.7 m A B

= 913 m A my;yJ 924 m A my;yJ 957 m A 

C B

6

I l

110 10 A-

= b

= ´ ´8.3

8.4

8.7

ì ü
ï ï
í ý
ï ï
î þ

(l   rupahff; fzpf;fg;gl;L l  jdpahff; C B

fzpf;fg;glhky; ,Ug;gpDk; / 
fzpf;fg;gl;bUe;jhy; Gs;spfs; toq;fTk;)
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14.    a.     i.

10

10

NtW Rw;Wf;fs; 
gad;gLj;jpapUg;gpd;

Gs;spapy;iy

‚

Fwpg;G:- tpdhj;jhspy; cs;s Rw;iwg; gad;gLj;jhtpbd; Gs;sp toq;f Ntz;lhk;.

13. i.
CC B B BE

B

B

B

C

B

C

C

(1) V I R V

Vcc VBE
I

RB

18 0.7
I

260 1000

I 66.5 A

I

I

I
50

66.5 10 6

1 3.33mA

= ´ +

-
=

-
=

´

= m

b =

=
´ -

=

CE CC C C

3 3

ii. V V I R

18 (3.33 10 2 10

11.34V

-

= - ´

= - ´ ´ ´

=

B BE

C CE

iii. V V 0.7V

V V 11.34V

= =

= =

BC B Civ. V V V

0.7 11.34

10.64

= -

= -

=

(10 Gs;spfs;)

(20 Gs;spfs;)

(10 Gs;spfs;)

(10 Gs;spfs;)

,uz;lhtJ Kiwik          C.  KjyhtJ Kiwik
   

c.



 ii. (1)

 b)  i. I <b IC

   I  MdJ b klq;F I Yk; rpwpajhf ,Uj;jy; Ntz;Lk;.C B  

  ii. 

CC C C CE

CC C CE

3 6
CE

V R l V

V 2.2 l V

V 9 2.2 10 10-

= +

= W ´ +

= - ´ ´ ´913

924

957

ì ü
ï ï
í ý
ï ï
î þ

= 6.8----- 7.0V 2+1

(03 Gs;spfs;)

(03 Gs;spfs;)

(05 Gs;spfs;)

3 3 3

CE(SAT) C C(SAT)

3
CC CE(SAT) C(SAT)

3
C(SAT)

C(SAT) 3

B(SAT) C(SAT)

B(SAT)

CC BE B(SAT) B

CC B(SAT) B

B 4 10 4 10 4 10
110 110 110

Vcc V R I

V V 2.2 10 I

9 0.2 2.2 10 I

8.8
I

2.2 10

4mA

I I /

4
I

110

0.03636

V V I R

V I R

8.3 8.4 8.7R

22

- - -´ ´ ´

= +

= + ´

= + ´

=
´

=

= b

=

=

= +

=

=

= 8.25k , 231k , 39.25kW W W

„�

mA �

mA 

„ �

‚

„

ƒ �

0.3

0.6

0.7

ì ü
ï ï
í ý
ï ï
î þ

   

  iii. · I kpd;Ndhl;lk; I (max)  mjpfupj;jy; ‚B B 

· jpuhd;rp];lu; gOjilAk;  ƒ

!!
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w;

RB1

RB2

RB
RB

RC

RE

RB

VCC

RC

0.2

VCC VCC

RC

RE

VCC

RC RC

RE

RE

RB RB

YYY

‰ �

‰ �

CC B BV I R= +

3 3 3B 100 10 100 10 100 10
110 110 110

8.4 8.78.3R

9.13k , 9.24k , 9.57 k

- - -´ ´ ´

= W W W

myy; J myy; J

 ftdpf;f Ntz;ba tplaq;fs;:

 ·  I  kpd;Ndhl;lj;ijf; fl;Lg;gLj;JkhW jilnahd;iwg; gad;gLj;jy; Ntz;Lk;.B

 ·  I kpd;Ndhl;lk;  I  kpd;Ndhl;lk; mjpfupf;ff; $lhJc B

 · LEDClhf $ba kpd;Ndhl;lk; 100m A I kpQ;rhky; epiyahd jil xd;iwg; gad;gLj;jy; 
Ntz;Lk;. (jpuhd;rp];lu; epuk;gy; epiyapy;)

·  I my;yJ  I %yk; LED I xspur; nra;a Ntz;Lk;.C E 

 

(15)  a) RI - LDR  cld; mOj;j  NtWghl;il cz;lhf;Fjy;.
  LDR - xspapd; kl;lj;ij czu;tjw;F
  R2 - Mspapd; Xl;lj;ijf; fl;Lg;gLj;Jtjw;F
  R3- LED Clhf nry;Yk; kpd;Ndhl;lj;ijf; fl;Lg;gLj;Jtjw;F Transistors - Mspahf 

nraw;gLtjw;F
(xU fhuzpf;F 02Gs;spfs; tPjk; Gs;spfs;)

 
  b) jpuhd;rp];lupd; fhyp Nrfupg;ghd; Nthy;w;wsitf; ftdj;jpw; nfhs;shtpbd;

  12 =  F(R  + V )                                      ®  …3 LED
3  12= (20 x 30   ×  R ) +2               ®  …3

-3 3
  R = (12- 2) 20x10 = 10 x 10 /20 = 500W ®  …        (15 Gs;spfs;)3

mOj;jg; gpupg;Gf; Nfhly; RahjPdf; Nfhly; fhyy; Nfhly;

khw;W Kiwiahd Rw;W
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c)

d)



 c) R  ,w;fhf jilnahd;iwg; gad;gLj;jp mjw;Fj; njhluhf khWk; jilnahd;wpd; (Variable 1

resistor) %yk; Nthy;w;wstpd; mOj;jj; Jbg;ig khw;Wjy;.
            (tpgupj;jy; 05 Gs;spfs;)
             (Rw;wpd; tupg;glj;ij tiujy; 05 Gs;spfs;)

 cU a,b, c ,y; R1, R2 Mfpatw;wpw;F jilfspy; xd;iwf; Fwpj;jpUg;gpd; KOg;Gs;spfs; 
toq;fTk;.

  (cU ,y; R ,R  jilfs; ,y;yhtpl;lhYk; Gs;spfs; toq;fTk;)1 2

  (mQ;rypia Mspahf ,izj;Jr; Rw;W tiuahtpbd; 5 Gs;spfs; Fiwf;fTk;)
  (Nkw;$wpa Rw;wpy; xd;iw tiue;jpUg;gpd; cau;e;jgl;rkhf 20 Gs;spfs; toq;fTk;.)

(nkhj;jg; Gs;spfs; 59)

cU a cU b
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R�

R�

R�

LDR

d)

cU d

R�

12v

RL

R�

LDR

VR



16)  i) Mspahf
   tpupayhf;fp
  ii) pnp   npn  

17. i) (1) jPg;nghwp cz;lhtjpy;iy.                  (05 Gs;spfs;)
  (2) rpwpa Nthy;w;wstpdhy; fl;Lg;gLj;jyhk;.                (05 Gs;spfs;)
  (3) cau; fjpapy; njhopw;glyhk;.       (05 Gs;spfs;)

 ii) XY apw;fpilNa flj;jp njhLf;fg;gl;bUf;Fk;NghJ mb fhYk; Nthy;w;wsT G+r;rpakhfpd;w 
ikahy; jpuhd;rpw;wu; Jz;bf;fg;gLk; (Cut off) epiyikapy; ,Uf;Fk;. LED mg;NghJ xspu;t 
jpy;iy. flj;jp njhLf;fg;glhky; ,Uf;Fk; NghJ mb fhYk; Nthy;w;wsT 0.6 ,Yk; 
$Ljyhfpj; jpuhd;rpw;wu; epuk;gy;  (Saturation) epiyapy; ,Uf;Fk;. mg;NghJ LED xspUk;.

 (15 Gs;spfs;)
  ,e;j XYapw;fpilNa cs;s flj;jpapd; ePsk; nky;ypa flj;jpapdhy; ,lg;glyhk;. Mifahy; 

ghJfhg;G Ntypahfg; gad;gLj;jg;glyhk;.                             
  (10 Gs;spfs;)

 iii) 5     =  I R  + V          (10 Gs;spfs;)B B BE   
-6

  5 =  100 x 10 xR +0.6                                       (05 Gs;spfs;)B
-6     R    =  (5-0.6)/100x 10                                      (05 Gs;spfs;)B

4  R    =  4.4x 10  = 44 kW                                      (05 Gs;spfs;)B

 iv)

 
Rw;W ,Uthapiaf; nfhz;buhtpl;lhy; (20 Gs;spfs;) my;yJ rupahd Rw;W tupg;glj;jpw;F 25 
Gs;spfs;)

18) a) ve;j xU kpd;FkpOk; xspuhJ
  Vnddpy; V = 0.5V MFk;.BE

  Mdhy; Si re;jpapd; Kd;Kf;Nfhly; V msT 0.7 MFk;.
   IB   = 0
   IC   = 0

 b) i)  

  
 

E

B

C

E

B

C

3

6

IC 2.05 10

IB 105 10

19.5

-´
b = =

´

=

19.5

1 19.5

19.5

20.5

1

1

0.95

+

b
a = =

+ b

b
a = =

+ b

=

ii)   jpuhdr; pww; u ;
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19) i)

  ii)          

 iii)

 iv) 

          

(10 Gs;spfs;)

(10 Gs;spfs;)

(10 Gs;spfs;)

(10 Gs;spfs;)

Bcc B BE

CC BE

B

C

V I R V

V V
IB

R

12 07

240

47.1 A

I

I

IC 50 47.1 A

2.355mA

b

= +

-
=

-
=

= m

b =

= ´ m

=

CE CC C CV V I R

12 (2.355mA 2.2k )

6.82V

= -

= - ´ W

=

B BE

C CE

V V 0.7

V V 6.82V

= -

= =

BC B CV V V

0.7 6.819

6.119V

= -

= -

=-

(10 Gs;spfs;)
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04 - #upafyk; - tpil 
20) a) 
  i.

  ii. Neu; Xl;l kpd;Ndhl;lk; / Jbg;ghd Neu; Xl;l kpd;Ndhl;lk;.

  iii. 12 #upaf; fyq;fisj; njhluhf ,izf;f Ntz;Lk;.

  iv.

  v. 12 x 4 = 48  #upaf; fyq;fs;. 

  vi. P =IV 
      = 6A x 12 V
      = 72 W

  vii. fpilf;fg;ngw;w #upa tY 

   tpuakhfpa tY

 b) i. 

  ii. 

my;yJ

(10 Gs;spfs;)

(05 Gs;spfs;)

(10 Gs;spfs;)

(05 Gs;spfs;)

(05 Gs;spfs;)

(05 Gs;spfs;)

(05 Gs;spfs;)

(05 Gs;spfs;)

(05 Gs;spfs;)

(04 Gs;spfs;)

100
72W 720w

10

90
720W

100

648W

= ´ =

= ´

=

1 1 1 1

R 300 150 150

1 2 2

300

300

5

R 60

= + +
W W W

+ +
=

= W

= W

V IR

V
I

R

12
I

60

1
I

5

0.2A

=

=

=

=

=

Xkpd; tpjpg;gb

4 #upaf; fyq;fis rkhe;jukhf ,izf;f Ntz;Lk;
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  iii. 0.2 A × 

   = 0.04A

  iv.

 c. i. 

  ii.

  iii. 0  A  
  iv. ca;j;jd; ghyk; 
 
 d) i. Mly; Xl;l kpd;Ndhl;lk;        
  ii. ikag; G+r;rpaf; fy;tNdhkhdp
  iii. G+r;rpakhf ,Uj;jy; Ntz;Lk;
  iv. ca;j;jd; ghyj;jj;Jtg;gb fy;tNdhkhdp thrpg;G G+r;rpak; vdpy;         
 

2

5

(10 Gs;spfs;)

(04 Gs;spfs;)

(04 Gs;spfs;)

(05 Gs;spfs;)
(03 Gs;spfs;)
(03 Gs;spfs;)

(03 Gs;spfs;)
(03 Gs;spfs;)
(03 Gs;spfs;)
(03 Gs;spfs;)

(06 Gs;spfs;)

(03 Gs;spfs;)

100 IR

0.04 100

4

150 0.04 150

6

4

6

2

3

W =

= ´

= n

W = ´

= n

n
=

n

=

khWk ; jilf;F FWf;Nfahd mOjj; k;

jilf;Ff ; FWf;Nfahd mOj;jk;

1 1 1

6 300 150

1 2

300

R 100

= +

+
=

= W

V IR

V
I

R

12
I

100

I 0.12A

=

=

=

=

Xkpd; tpjpgg; b

L

L

L

100 50

X 100

100 100
X

50

200

X 2 fL

XL 200
L

22 7002 f 2
7 22

1H

=

´
=

= W

= p

= =
p ´ ´

=
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  05 - ePu;kpd; cw;gj;jp - tpil 

21) a) i.  jPu;T - 1
  

  jPu;T - 2

   jPu;T - 3
   cupa gFjpfs; xOq;F Kiwapy;:
  w ePu;j; Njf;fk; (dam)  �

w mKf;fr; Ruq;f top (pressure tunnel) �
  w nfk;gy;  / nghq;fy;  / vOr;rp  / fpsk;gy; - njhl;b (Surge tank) �

thy;T (Valves)
  w kla; Foha; (Penstock) �
  w kpd;dpyak; / Royp (Power house/ turbine) �

  (tupg;glkpd;wp gFjpfSf;F ngaupl;bUg;gpd; 01 Gs;sp tPjk; 05 Gs;spfs;)
     (jPu;T 1 ,y; xOq;F Kiwapy; tiue;jpUg;gpd; 01 Gs;sp tPjk; 05 Gs;spfs;)
     (gFjpfSf;Fg; ngaupl;bUg;gpd; 1 Gs;sp tPjk; 05 Gs;spfs;)
     (jPu;T 1 0 or 2 ,y; tupg;glj;Jld; ngaupl;bUg;gpd; 02 Gs;sp tPjk; 10 Gs;spfs;)

 ii. w xNu rf;jp msitf; $ba kpd; mOj;jj;ijf; nfhz;L CL flj;Jk; NghJ Fiwe;j kpd; 
Xl;lj;ijg; gad;gLj;Jtjdhy; CLflj;jypy; Vw;gLk; mOj;j ,wf;fk; FiwthFk;.

  w Fiwe;j kpd;Ndhl;lk; gad;gLj;Jtjdhy; rf;jp tpuak; FiwT
  w Fiwe;j FWf;Fntl;L gug;Gila kpd; fk;gpiag; gad;gLj;Jk;NghJ Fiwe;j kpd;Ndhl; 

lk; gha;tjhy; nryT FiwthFk;.

  w nly;lh (D) Jiz tiyj; njhLg;G Kiwapy; kpd;Ndhl;lj;ij %d;W tlq;fs; %yk; CL 
flj;jg;gLtjdhy; nryT FiwthFk;.

   (Vjhtj xU fhuzpfSf;F 2 Gs;spfs; tPjk;  4 Gs;spfs;)        (nkhj;jk; 04 Gs;spfs;);

ePu;j;Njf;fk; mizf;fl;L �

mKf;f Ruq;ftop �

thy;T �

fpsk;gy; njhl;b �

my;yJ

fl;Lg;ghl;L miw

kpd; cw;gj;jp
epiyak;

kpd; cw;gj;jp cgepiyaj;jpD}lhf
kpd; tpepNahfk;

miz �
gliy � thu;T �

kla; Foha;
�

mKf;f
Ruq;ftop
�

kpd; epiyak;

fhy;tha;

ntspr;nry;Yk; Foha;

fpsk;gy; 
njhl;b

Nghrizg; gpuNjrk;

ePu;j;Njf;fk;

S

kilf;Foha; �

kpd;epiyak; �

MW
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 b) i.  T1- kpd; epiyaj;jpd; Mspaply; epiyak;.

   (Generation Switch / guard  gpwg;ghf;fp cg epiyak; (Generation substation)
   T2 -  nea;aup cg epiyak; (Grid  substation)
   T3 -  gq;fPl;L cg epiyak; (Distribution  substation)
    - gpuNjr / Muk;g cg epiyak;  (Regional/Primary  substation)
   T5 - gq;fPl;L cg epiyak; (Distribution  substation)
                       (xU fhuzpf;F 2 Gs;spfs; tPjk; 10 Gs;spfs;)

 ii.

  (kpd; khw;wpapd; Rw;Wf;fis nly;lh tiy cLj;njhLg;G my;yJ ,izj; njhLg;G vd 
,Ug;gpd;  02 Gs;spfs;)

  (Kjw; RUspia Jizr; RUsp vdg; ngaupl;bUg;gpd;. tiyia rupahd Kiwapy; ,izj; 
jpUj;jy; 4 + 4 = 8 Gs;spfs;)

  (Kjw; RUspiaAk;> Jizr; RUspiaAk; ngaupLtjw;F 2 Gs;spfs;.
  (Nthy;w;wsitf; Fwpg;gJ NghJkhdjhFk;.)      (nkhj;jk; 12 Gs;spfs;)

 iii.

 

1 2 1 2

1 2 1 2

2

2

1

1

1

V / V N / N

N N V / V

V 55

V 110V

V 415 / 3 V

415 / 3
N 55

110

N 120

=

= ´ ®

=

=

= ®

= ´ ®

= ®

Ö

‚

ƒ

ƒ

‚
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 c) 

 3.

22) a) ePu; topnahd;W  caukhd ,lj;jpy; kwpf;fg;gl;L ePu; epiy jhgpf;fg;gLk;. gpd;du; me;ePu;> 
Ruq;f topapd; Clhf kpd; tY cw;gj;jp epiyak; mikf;fg;glTs;s ,lj;Jf;Ff; nfhz;L 
nry;yg;gLk;. mr;Ruq;f topapd; tpl;lk; gbg;gbahff; FiwAkhW nfhq;fpwPw;W mlu; 
,lg;gLk;. gpd;du; Ruq;f topapd; me;jj;jpy; epiyf;Fj;J miwnahd;W mikf;fg;gLk;. mt; 
tiwapd; cauk;> ePu; epiyapd; cr;r ePu; kl;lj;ij tplf; $bajhf  ,Uj;jy; Ntz;Lk;.  ,e;j 
miwapd; %yk;> ePu; topapd; NtWghLfs; (jzpj;jy;) ePf;fg;gLtNjhL> rPuhd ePu;g;gputhfr; 
Ruq;fj;jpd;  me;jj;Jf;F  toq;fg;gLk;. Ruq;fj;jpd; me;jj;jpy; ,Ue;J kpd; tY cw;gj;jp 
epiyak; tiu Fj;Jr; rha;tpd; topNa CUf;F  Foha;fspd; Clhf ePu; epuy; nfhz;L 
nry;yg;gLk; mf;Foha; kilFoha; vdg;gLk;.

    (10 Gs;spfs;)
 b) A - gbAau;j;J epiykhw;wp         Step up T/F, 11/132kV   my;yJ 220 / 33kV
  B - gbFiw epiykhw;wp     Step down T/F, 132/ 33kV  my;yJ 33 / 220kV 
  C - gbFiw epiykhw;wp     Step down T/F, 33/ 11kV
  D - gbFiw epiykhw;wp     Step down T/F, 33/0.415kV
  E - gbFiw epiykhw;wp         Step down T/F, 11/ 0.415kV

(xU tpilf;F 02 Gs;spfs; tPjk;; 10 Gs;spfs;)
  
 

  

{

3 3

L L

3

R 0.3 10 3

L l 10 10 10 10 H

X 2 fL or (X WL)

2 50 10 10

3.14

- -

-

= ´ = W

= ´ ´ = ´ ¬

= p =

= p´ ´ ´

= W

64748

14243 14243

KOj;jil

KOj;J}zl; y;

� �

� �

‚

‚

‚

�
‚

�

�

‚

�

�

{

2 2
L

2 2

R X

3 3.14

4.34

= +

= +

= W

nkhjj; j; J}z;ly;
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 06 - tPl;L kpd; Rw;W - tpil 
23) i. xU kpd; FkpOf;Ff; fpilf;Fk; tPjkhf;fpa (raterd) Xl;lk; l vdpy; 
  W  =   Vl
  24  =   12 x l
  l     =   2 A   ‚+�

Ÿ 15 kpd;Fkpo;fspd; kpd; mOj;j tPo;r;rpiaf; fzpj;jy;.
Ÿ xU kpd;FkpOf;fhd kpd;dOj;j tPo;r;rp 12 V vd ,Ug;gpd;  15 kpd;Fkpo;fSf;Fk; FWf;Nf 

ahd kpd;dOj;j tPo;r;rp 12x15 = 180 V vd my;yJ
  Ÿ xU kpd;Fkpopd; jilg; ngWkhdj;ijf; fz;L kpd;Fkpo;fs; 15 njhluhdnjdf; fUjp 2 A 

kpd;Ndhl;lk; gha;e;J nry;Yk; NghJ V=lR I gpuNahfpj;Jf; fzpf;fyhk;.
   (Vjhtj Kiw rupnahdf; nfhs;f)
   ,izg;gjw;Fj; Njitahd jilf;Ff; FWf;Nf kpd;dOj;j tPo;r;rp)
   240 - 180  = 60 V
   1  +  1
   jilapd; ngWkhdj;ijf; fzf;fpLk; NghJ toq;fNtz;ba jil R vdpd;
   V=lR
   60= 2xR
   R= 60/2

   R= 30W                                                                       (10 Gs;spfs;)

 2.

w rupahd ,izg;G 05 Gs;spfs;
 w rupahd Rw;Wf; FwpaPLfs; gpuNahfpj;jy; 03 Gs;spfs;

w rupahfg; ngauply; 02 Gs;spfs; (nghUj;jkhd glj;jpw;Fg; Gs;sp toq;fTk;)
(10 Gs;spfs;)

 w capu;f; fk;gp MspAldhf njhLf;fg;gly; Ntz;Lk;. nehJky; fk;gp kpd;FkpOld; njhLf; 
fg;gly; Ntz;Lk;. ,y;yhtpby; G+r;rpak;.

24) i. w fhtyplg;glhj flj;jpAld; kdpjd; my;yJ Vida capupdq;fs; njhLif Vw;gLtijj; 
jtpu;j;jy; (fhtyply;> jLg;G> %Ljy;)     …

  w fhtyplg;glhj flj;jpAld; kdpjd;my;yJ Vida capupdq;fs; njhLifAWk;NghJ kdp 
jdpy; my;yJ capupdj;jpy; clypD}lhfg; ghAk; kpd;Ndhl;lj;ij capu; Nrjk; 
Vw;glhjthW kpd;Ndhl;l msitf; Fiwj;jy;. (Gtpj; njhLg;G)  …

  w fhtyplg;glhj flj;jpAld; kdpjd; my;yJ Vida capupdq;fs; njhLifAWk; NghJ 
kpd;Ndhl;lk; gha;e;J nry;Yk; fhyj;ijf; Fiwj;jy;. (RCCB, ELCB, MCB)           …

                       (NkNy ahNjDk; ,uz;bw;F 05 gs;spfs; tPjk; nkhj;jg;Gs;spfs; - 10) 
 ii.  jdpahf;fp (Isolataer) 

  w kpd;Rw;iw my;yJ mikg;ig KOikahf toq;fypUe;J Ntwhf;fy;.
  w ,jd; %yk; capu; kw;Wk; nehJky; eLepiy fk;gpapidj; Jz;bg;Gr; nra;jy;.      …  

   kpifNahl;l kpd; Rw;Wilg;ghd; (RCCB) 

  w Gtp njhlu;ghd NfhshW Vw;gLk; NghJ kpd; Rw;wpid KOikahfr; RahjPdkhf toq;fy; 
fspypUe;J Ntwhf;Ftjw;fhfg; gad;gLk;.                    …

   Ez; Rw;Wilg;ghd; (MCB) 

  w FWQ;Rw;whFk; NghJ my;yJ kpif Xl;lk; (cau; kpd;Ndhl;lk; ghAk; NghJ cgfuzq; f 
isg; ghJfhg;gjw;Fg; gad;gLk;)  

                      …
Nkw;gb tpsf;fq;fisg; glq;fs; %ykhf tpsf;fpapUg;gpd; KOg; Gs;spfisAk; toq;f 
Tk;.
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25)  i.

 ii. tpuakhFk; nkhj;j tY =     A apy; tpuakhFk; tY + B apy; 
           tpuakhFk; tY + C apy; tpuakhFk; tY +
              D apy; tpuakhFk; tY
       =    110W + 55W + 110W+ 55W
       =     330 W

 iii. 

 iv.

  b. i.          

x x
x

x

L

N

BD C

A

(10 Gs;spfs;)

(5 Gs;spfs;)

(5 Gs;spfs;)

(05 Gs;spfs;)

(08 Gs;spfs;)

2

2

A

B

e

D

A P V R

R V P

110V 110V
R

110W

110

110 110
B R

55

220

220 220
C R

110

440W

220 220
D R

55

880

apd; jil

apd ; jil 

apd; jil 

apd; jil 

=

=

´
=

= W

´
=

= W

´
=

´
=

= W

/

/

D

C

B

A

220
V 8 117 3V

15

220V
V 4 58 66V

15

220
V 2 29 33V

15

220V
V 1 14 66V

15

.

.

.

.

= ´ =

= ´ =

= ´ =

= ´ =
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110

220
440880

1 2
3

I 1 1 1

R RR R

1 1 1

880 440 330

3 6 8

2640

17

2640

R 155 29.

= + +

= + +

+ +
=

=

= W



 ii.

 iii. 

 iv.

26)  a) i. epiyahd  J}z;b

   khWk; J}z;b

  
  
  ii.

 iii. 

 iv.

 b)

  

R 880 440 220 110

1650

= W + W + W + W

= W

V
R

V IR

I

220
I

1650

I 0 133A

=

=

=

= .

Xkpd ; tpjpgg; b

2V
RP

220 220

1650

29 33W

=

´
=

= .

(05 Gs;spfs;)

(05 Gs;spfs;)

(05 Gs;spfs;)

(06 Gs;spfs;)

(10 Gs;spfs;)

2

2

7 1 2 6 2

2

7

7

N A
L H m

N

A m

m

4 10 Hm 100 7 10 m
L

4 10 m

22
4 7

7 10
4

22 10 H

- - -

-

-

-

m
= m -

-

-

-

p ´ ´ ´
=

´

´ ´
= ´

= ´

( / )

( )

( )

l

l

fhe;jg;GftpLkj; d;ik

RUs;fspd; vzz; pf;if

RUspd; F.nt.g 

RUspd; esP k; 

7 3

3

7

I
E L

t

22 10 H 0 5 0 6 10 A

2 10 s

1 1 10 V

- -

-

-

= -

´ ´ - ´
= -

´

= ´

( . . )

.

2

7 3 2

12

1
2E LI

1
22 10 H 2 10

2

4 4 10 J

- -

-

=

= ´ ´ ´ ´

= ´

( )

.

E

L

N
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29) a) i. rptpypd; kpd; tprpwpapd; tY tpuak;   = 100 W   
   ghjKila kpd; tprpwpapd; tY tpuak;   = 60 W
   tY tPjj;jpy; Vw;gLk; FiwT   = 100  - 60 = 40W
   khjj;jpw;fhd ehl;fspd; vz;zpf;if  = 30 
   xU ehspy; Ntiy nra;Ak; kzpj;jpahyq;fs;  = 08    …
   ,jdhy; khjj;jpy;  kPjkhFk; kpd; myFfs; = 40× 8× 30
                1000
          = 9.6 Kwh   …

  (rupahd tpil kl;Lk; Fwpg;gpl;bUg;gpd; 10 Gs;spfs; toq;Ff)

  ii. jw;NghJ xU khjj;jpy; gad;gLk; myFfs;  = 95
   khjj;jpw;F FiwaNtz;ba myFfs;  = 9.6
   ,jdhy; xU khjj;jpw;Fupa Gjpa myFfs; = 95 - 9.6   ‚
          = 85.4 or 85   �

   85.4 myFfs; my;yJ 85 myFfs; vd;gJ rupahFk;. 
   rupahd gbKiwf;F 2 Gs;spfs;
   rupahd tpilf;F 1 Gs;sp

   Gjpa kpd; rpl;iliaf; fzpj;jy;
   Gjpa myFfs; 85.4 vd fUj;jpy; nfhs;Sk;NghJ 
   Kjy; 60 myFfSf;Fupa fl;lzk;  60x 7.85 =  471     ‚ 
   25.4 myF fl;lkzk;         25.4x10  =  254     ‚
   epiyahd fl;lkz;           =  90     �
   Gjpa kpd; fl;lkzk;     =  815     ‚

my;yJ
   Gjpa myFfs; 85 vdf; fUj;jpy; nfhs;Sk; NghJ
   Kjy; 60 myFfSf;Fupa fl;lkzk;   60x7.85  = 471    ‚
   mLj;j 25 myFfSf;Fupa fl;lzk;  25x10  = 250    ‚  
   epiyahd kpd; fl;lzk;     = 90    ‚
   Gjpa kpd; fl;lzk;    = 811    ‚ 
   Gjpa kpd; fl;lzkhf &gh 811 my;yJ &gh 815 Mfpa ,uz;ilAk; Vw;Wf;nfhs;s 

KbAk;.
 
  iii. kPjg;gLj;jg;gl;l gzk;  =  1386.75 - 815.00
         =  571.75

my;yJ
   kPjg;gLj;jg;gl;l gzk;   =1386.75 - 811
           = 575.75 

  iv. Njitg;gLk; fhyk; =  6000/571.75
          = 10.494 khjq;fs;
        = 11 khjq;fs;

my;yJ
   
  Njitg;gLk; fhyk;      =  6000/575.75
          = 10.42 khjq;fs;
        = 11 khjq;fs;
   
  rupahd tpilahf 11 khjq;fs; my;yJ 1 tUlj;ij Vw;Wf;nfhs;s KbAk;.
             fzpj;jy; Kiwf;F 2 Gs;spfs;
                                                        rupahd tpilf;F 3 Gs;spfs;
                            (05 Gs;spfs;)
   

(05 Gs;spfs;)
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 tPl;L kpd;Rw;W - A  - tpil 



 b) i. ;mD$yk
   t xspfhYk; ,Uthap ,lg;gl;l tpsf;F Fiwe;j tYTld; $ba ntspr;rj;ijj; jUk;.
   t ePz;l fhyg; ghtid cilaJ.
   t tY tpuak; xg;gPl;lstpy; FiwthFk;.
   gpujp$yk;
   t ,io tpsf;if tpl tpiy $baJ.

  ii. 60 W ,io kpd; tpsf;F ehd;fpw;fhd
    xUehs; Efu;T kpd;rf;jp   =  (60 × 4 × 6)Wh
         =  1440 Wh  

   100 W  T.V ,w;fhd xU ehisf;Fupa
Efu;T kpd;rf;jpahf   =  (100 × 5)Wh 
      =  500 Wh

   xU ehisf;fhd Efu;T kpd;rf;jp  = 1440 + 500
         =  1940 Wh

   khjhe;j Efu;T kpd;rf;jp   = 1940 × 30
         =  58200 Wh
         = 58.2 Kwh

   khjhe;j Efu;T    = 58 × 2 Units 

   kpd;ghtidf;fhd  mwtply;  = 58. 2 × 2.50
         = & 145. 50

   epiyahd mwtply;   =  &. 30.00
   khjhe;j kpd; fl;lz rpl;il   =  30 + 145.50
         =  175.50 &gh

 c) xU ehisf;fhd ,iotpsf;Ffspd; kpd; Efu;r;rp 

  xU ehisf;fhd rpwpa T.V tp.apd; kpd; Efu;r;rp)

  xU ehisf;fhd nkhj;j kpd; Efu;r;rp

  xU khjj;jpw;fhd kpd;Efu;r;rp

  khjj;jpw;fhd kpd; fl;lzk;

28) a) i. xU kzpj;jpahyj;jpy; 1 kw my;yJ 1000 w kpd;rf;jpia EfUk;
  ii. Efug;gl;l rf;jp         = 200W × 6 h = 1200 Wh 
   Efug;gl;l  Unit                    = 1200 Wh / 1000
           1.2 Unit
  iii. xU khjj;jpy; Efug;gl;l Unit         =   30 × 1.2 Unit
           36 Unit
  iv. Nkyjpfkhf Efug;gl;l kzpj;jpahyk;         =   2 (24h - 6h)
                 = 36 kzpj;jpahyk; 
                 
   Nkyjpfkhf Efug;gl;l rf;jp        =  36h × 200 W
          7200 Wh
   Nkyjpfkhf Efug;gl;l Unit         = 7.2 Unit

(05 Gs;spfs;)

(20 Gs;spfs;)

(20 Gs;spfs;)

(30 Gs;spfs;)

60
8 4

1000

1 92Units

75
10

1000

0 75Units

1 92 0 75

2 67units

2 67 30

80 1units

80 1 2 25 40

220 225

.

.

( . . )

.

.

.

( . . )

.

= ´ ´

=

= ´

=

= +

=

= ´

=

= ´ +

=
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 d) i.  

   

  
nghUl;fs;

$iutprpwp

Nkirtprpwp

Fspu;rhjdg; ngl;b

ntg;g mLg;G

thndhypg; ngl;b

21’’ njhiyf;fhl;rpg; 

kpd;Fkpo; (,io)

kpd;Fkpo; CFL

ePu; ntg;gkhf;fp

3

2

1

1

1

1

6

4

1

150 W

50W

100W

1000W

20W

150W

60W

10W

1000W

6

1

24

1

1

6

6

6

0.5

2700

100

2400

1000

20

900

2160

240

500

10020

vz;zpf;if tY
xU ehspy;; gad;gLj;jg;gLk;
fhyk; kzpj;jpahyj;jpy;

xU ehspy;
tpuakhfpa rf;jp wh

ngl;b

xU ehspy; tpuakhfpa kpd;tY

msT

0 Unit - 30 Unit

31 Unit - 60 Unit

61 Unit - 90 Unit

91 Unit - 120 Unit

121 Unit - 180 Unit

180 Unit - Nky;

5

8

10

30

35

45

30

30

30

30

60

120.6

150

240

300

900

2100

5427

xUmyfpw;fhd
tpiy &ghtpy;

ghtpj;j
myF
ghtpj;j
myF

xU khjk; xd;wpy; Efug;gl;l rf;jp = 30x 10020 Wh
          = 300600 Wh
xU khjk; Efug;gl;l  Unit           = 300600W /1000
             = 300.6 unit

 Efug;gl;l rf;jp = 1000Wx 1 h x 15   =  15000 Wh  
 Efug;gl;l Unit       =  15000Wh / 1000
                =  15 unit
 xU khjj;jpy; Vw;gl;l Nkyjpf nryT  =  15×45   
         =  675 &gh
 jw;NghJ nrYj;j Ntz;ba nkhj;j njif =  9117 +675
         =  9792.00

 kPjg;gLj;jpa nkhj;j kpd;rf;jp     =  50 W × 6 × 6 h × 30
         =  54000 Wh
 kPjg;gLj;jpa nkhj;j Unit    =  54000 Wh / 1000
         =  54 Unit
 kPjg;gLj;jpa nkhj;j  njhif   =  54 ×  45
         =  2430 &gh (60 Gs;spfs;)

Total = 300.6 Unit 
9117.00/=

nkhj;j nrytPdk;
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ii.

iii.

iv.



 c) ePu; ntg;gkhf;fpapd; nfhs;ssT = 3 kW
  xU ehspy; njhopw;gLk; fhy msT = 2 kzp
  nkhj;j ehl;fs;    = 30
  kpd;rf;jpapd; msT   = 3 x02x30
        = 180 kwh

 my;yJ
  kpd;rf;jpapd; msT   = 648 000 000 J

   � „
 

 d) i. CFL ,Wf;fg; GNshnuhspT tpsf;Ffs;

  mD$yq;fs;:
  t CFL Fiwe;j tYTld; $ba ntspr;rj;ijj; jUk;.
  t ePz;l fhyk; njhlu;r;rpahf xspur; nra;af; $ba ,lq;fspy; CFL tpsf;F> ,io  

tpsf;Ffis tpl ePz;l fhyg; ghtidAilaJ
  t ePz;lfhy ghtid cilaJ.
  t tY tpuak; xg;gPl;L uPjpahff; FiwthFk;.
    (,U fhuzpfs; NghJkhdJ)

  gpujp $yq;fs;:
  t ,io tpsf;if tpl tpiy $baJ
  t kpd; toq;ff; $ba jd;ikf;F (Power Quality) nry;thf;Fr; nrYj;Jk;.
  t kpd; tsq;fspd; ,ir miyak; (harmonics) tpj;jpahrk; Vw;gly;
  t CFL gad;gLj;jpa gpwF mfw;Wk; NghJ mjpy; mlq;fpa ,urj;jpdhy; Rw;whlypw;F 

jPq;f Vw;gLk;. (#oy; khrilAk;) ,U fhuzpfs; NghJkhdJ)
  (rupahd ehd;F fhuzpfSf;F 02Gs;spfs; tPjk; 08Gs;spfs;)

  ii. 600w ,io kpd;Fkpo; %d;Wf;F xU ehisf;fhd Efu;T kpd;rf;jp =  60 x 3 x 5) Wh           �
            `=  900 Wh             �
   100w njhiyf;fhl;rpf;fhd xU ehSf;Fupa Efu;T kpd; rf;jp   = 100 X4                    �
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900 400

1300

1000

1.3

1.3 30

39

(39 2.5) 30

97.5 30

127.5

Wh wWh

Wh

Unit

Unit

Unit

+

=

=

´

=

´ +

= +

=

xU ehSf; Fupa nkhj; j Efu; T kpd; rf; jp

xU khjj; jpy; Efug; gl; l 

xU khjj; jpw; fhd nkhj; j kpd; fl; lzk;

&gh

=

Unit =

=



 b.  (1)  ngau;g;G jil kpf cau;thdJ
   (2) gag;G jil ,opthdJ.
   (3) cau; mOj;j tpupayhf;fk; nfhz;lJ.          (3x5= 15 Gs;spfs;)

 c. i. 0V                  (05 Gs;spfs;)
  ii 5 V              (05 Gs;spfs;)
  iii. 0V                    (05 Gs;spfs;)
  iv.  0A              (05 Gs;spfs;)
  v.  xspuhJ                   (05 Gs;spfs;)

  d.

 e. i.  0 V          (01 Gs;sp)
  ii.  5 V          (01 Gs;sp)

  iii.

  iv.

 

  v. xspUk;.    

 07 - tpupayhf;fp - tpil 

(mr;Rf;fSf;F 3 Gs;spfs;)
( + Vs, - Vs w;F 3 Gs;spfs;)
(tiuGf;F 9 Gs;spfs;)

out

S

in

s

v

V

V

V

V

+

-

- X® + Kid

Y®  -  Kid

out 0 in

out 0

6

6
out

out

v A V

v A V V

10 2 0

v 2 10 V

v 5VMFk;

( )

( V V)

-

=

= + -

= -

= ´

=

(05 Gs;spfs;)

(02 Gs;spfs;)

(03 Gs;spfs;)

(02 Gs;spfs;)

(01 Gs;spfs;)

3

I V R

5 10 A
1

0 005A

/

.

=

= ´

=
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29)  a.



30. a)

 b) 

 
 c)

 d)  i.

  ii.

 e)

 
31) a) gag;Gj; jilahdJ kpff;Fiwthff; fhzg;gLfpd;wJ.
  nga;g;Gj; jilahdJ kpf cau;thff; fhzg;gLk;.
  kpf cau;thd mOj;jeak; nfhz;ljhff; fhzg;gLk;.

 b) i.

0

in

V Rf
1

v R
= +

0

in

0

in

0

in

0

in

0 0

in in

0

in

1

v 20k

V 2k

V0
10

Vin

v 10k
1

5kV

v
1 5

V

V
6

V

V v
10 6

V V

V
60

V

W
= -

W

= -

W
= +

W

= +

=

´ = - ´

= -

'

'

'

'

'

'

Mk; tpupayhff; p

2Mk ; tpupayhff; p

�x‚®

(10 Gs;spfs;)

(10 Gs;spfs;)

(10 Gs;spfs;)

(30 Gs;spfs;)

(30 Gs;spfs;)

2

3

R2

3 R

2

2

VR

R V

1 5 7000
R

3 5

R 3000

.

.

=

´
=

= W

(10 Gs;spfs;)

(15 Gs;spfs;)

R
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o

in

V Rf

V R
= -



  ii. gag;G V  ,y ; + 10 V I miltjw;F>V+ ,y; nga;g;G mOj;jkhdJ. 3.5 + 0.5+ 4V ,w;F 0

rkd;.

5  iii. R  kpfg; ngupjhf (10 W) ,Uf;Fk; re;ju;g;gj;jpy; mOj;jk; V+ MdJ. 3.5 V (my;yJ V-) LED

I tpl kpfr; rpwpajhf tUk;> vdNt V   =  - 10V0

-6
c. i. 10 = 0.7 + 50x 10  R + 0.7 B

5
   R =1.72 × 10  WB

-6
ii. I       =  50 × 10  × 100 = 5mAC

3 -3
     V    =  5-1 × 10   × 5 × 10C
              = 0V 

  iii. 1. - 10 V
   2.      5V 

2

LED

1

1

R 4

R 1

R 4 500

R 2000

=

= ´

= W (15 Gs;spfs;)

(10 Gs;spfs;)

(15 Gs;spfs;)

(15 Gs;spfs;)

(05 Gs;spfs;)
(05 Gs;spfs;)
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 08 - kpd;gpwg;ghf;fp> kpd; Nkhl;lu;  - tpil 
O

32) a) i. tyf;ifapd; Kjy; %d;W tpuy;fSk; xd;Wf;nfhd;W  nrq;Fj;jhf (90 MFkhW) %d;W 
jsq;fspy; gpbf;fg;gl;L> ngUtpuypdhy; flj;jp ,aq;Fk; jpirAk;> ,uz;lhk; tpuypdhy; 
mf; flj;jpapdhy; ntl;lg;gLk;  fhe;jg; Gyk; mikAk; jpirAk; fhl;lg;gLkplj;J 
%d;whk; tpuyp dhy; flj;jpapDs; gpwg;gpf;fg;gLk; kpd; ,af;ftpirapd; jpir fhl;lg;gLk;.              

…

my;yJ
   ,jid vOjp my;yJ glj;jpd; Nky;; rupahff; Fwpj;Jf; fhl;b 
   tpsf;fpapUg;gpd;              …

                              my;yJ
   tyf;if tpjp vd  kl;Lk; Fwpg;gpl;L ,Ug;gpd; Gs;spfs;       ‚

  ii. (1) Ra mUl;ly; jw;W}z;ly; gpwg;ghf;fpfspd; mfdpapy; kpiffhe;jj;ijg; (Residual 
Magnet) gad;gLj;jp Muk;g kpd;Ndhl;lk; ngwg;gLk;.           …

 my;yJ
    ,j;jifa gpwg;ghf;fpfspy; kpd;fhe;jj;Jf;fhf Njitg;gLk; kpd;rf;jp 

mg;gpwg;ghf;fpfspd; gag;gpd; %yk; ngw;Wf; nfhs;sg;gLk;.      …

   (2) Gwk;ghd  mUl;ba  gpwg;ghf;fpfspy; kpd;fhe;jj;Jf;fhfj; Njitg;gLk; kpd;rf;jp 
ahdJ GwKjy; xd;wpypUe;J toq;fg;gLk;.            …

 iii. 1. fhe;jg;ghak; (Kidfspd; vz;zpf;if)                  …
   2. fhe;jg;ghaf; NfhLfs; ntl;lg;gLk; flj;jpapd; ePsk; (Rw;Wf;fspd; vz;zpf;if) …

3. fhe;jg; ghak; ntl;lg;gLk; Ntfk;.        …
 vd;gtw;wpy; gpwg;gpf;fg;gLk; kpd; ,af;f jpirapd; gUkd; jq;fpapUf;Fk;. ,jpy; xd;W 

my;yJ gytw;iw mjpfupg;gjd; %yk; gpwg;gpf;fg;gLk; Nthy;w;wstpd; gUkid mjp 
fupf;f KbAk;.

 b. i. fPNo jug;gl;Ls;s kPsg; gpwg;gpf;fj;jf;f rf;jp Kjy;fs; Ie;jpy; xd;Wf;F xU Gs;sp tPjk; 
nkhj;jg; Gs;spfs; 05 toq;fTk;.

   - #upa rf;jp  �
   - fhw;Wf;fjp   �
   - capu;j;jpzpT (tpwF)  �
   - capupay;  thA  �
   - ePu;r; rf;jp   �
   - fly; miyr; rf;jp  �
   - Gtp ntg;gr; rf;jp  �
   - tw;Wg; ngUf;F.  �

  ii. 1. #upa rf;jp  

  #upaf; fyj;jpd; %yk; kpd;rf;jp gpwg;gpf;fg;gLk;.      ƒ

  2. #upag;glyk;  
  #upa ntg;gj;jpdhy; ePuhtp gpwg;gpf;fg;gl;L mjd; %yk; ePuhtpr; Roypia ,af;Ftjd; 

%yk; kpd; gpwg;gpf;fg;gLk;.    ƒ

   3. fhw;Wr; rf;jp (Wind Turbine)  

  fhw;Wr; Roypfs; %yk;; gpwg;ghf;fpiaj; njhopw;gltpl;L kpd;tY gpwg;gpf;fg;gLk;.ƒ 

  4. capu;j;jpzppT (tpwF)  
  capu;j;jpzpit vupj;J ntg;gj;ij cUthf;fp mjd; %yk; ePuhtpia  cUthf;fp 

ePuhtpr; Roypiar; Rw;Wtjd; %yk; kpd; gpwg;gpf;fg;gLk;.     ƒ

   5. capu; thA  
  capu; thAit vupj;J ntg;gj;ij cUthf;fp mjd; %yk; ePuhtpia cUthf;fp ePuhtpr; 

Roypiar; Rw;Wtjd; %yk; kpd; gpwg;gpf;fg;gLk;.                ƒ  

05

10

15

05

tpirtpir

kpd;Ndhl;lk;

fhe;jg; ghak;
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  6. ePu;r;rf;jp   
 ePu;topnahd;Wf;Ff; FWf;fhf fl;lg;gl;l miznahd;wpd; %yk; Nrfupf;fg;gLk; ePuhdJ 

cUf;Ff; Foha;fspD}lhf Jupjkhd Fj;Jr; rha;nthd;wpd; topahf jho;epyg; gFjpf;Ff; 
nfhz;L nry;yg;gLk;. me;j ePu;j; jiuapd; %yk; Roypy; Row;wg;gl;L kpd;tY gpwg;gpf;fg; 
gLk;.            ƒ

  7. fly; miyr; rf;jp
   fhw;W tPRk; NghJ flypy; nghq;Fk; miyapd; %yk; fhw;whbiar; Royr; nra;J Row;rp 

mjd; %yk; kpd; gpwg;ghf;fpiaj; njhopw;glr; nra;J kpd;tY gpwg;gpf;fg;gLk;.    ƒ

  8. tw;Wg; ngUf;F
   tw;Wg; ngUf;Fr; nraw;ghl;bd; ngUf;fpd; NghJ ePiu ePu;j;jlhfk; xd;wpy; Nrkpj;J Foha; 

%ykhf ePiug; ghar; nra;J Roypiar; Row;Wjy; %ykhf kpd; gpwg;gpf;fg;gLk;.  ƒ

  9. Gtp ntg;gk;
   Gtpapd; Mokhd gFjpapy; mjpf ntg;g rf;jp fhzg;gLk; jhdq;fSf;F gk;gg;gLk; Fspu; 

ePuhdJ ntg;gj;ijg; ngw;W NkNy tUk;. ,t; nte;ePu; ntg;gkhw;wpapd; %ykhf ePuhtpia 
cw;gj;jp nra;ag; gad;gLk;. ,e;j ePuhtp (Heat Exchanger) %yk;  ePuhtpr; Royp 
Row;wg;gl;L kpd;tY gpwg;gpf;fg;gLk;.         ƒ

  10. #upa rpkpyp (Solar Chimney)
   #upa ntg;gk; %yk; tsp ntg;gkhf;fg;gl;L mjid rpkpyp topNa Nky;Nehf;fpr; nrYj;jp 

gpwg;ghf;fpiaj; njhopw;gl tpLtjd; %yk; kpd;tY gpwg;gpf;fg;gLk;.    ƒ
  

  Nkw;gb ahNjDk; rf;jp Kjypy; kpd; gpwg;gpf;fg;gLk; Kiwiag; gha;r;ry; Nfhl;L tupg;gl 
tpsf;fp ,Ug;gpd; rupahd tpilf;fhd Gs;spfs; toq;fTk;.

   xt;nthd;Wf;Fk; 03 Gs;spfs; tPjk; KOg;Gs;sp 15 I toq;fTk;.

 iii. ePu;j; jiy     …
  Fwpj;j jhdj;Jf;fhd ePu;g; gha;r;ry; msT …
 

O
33. a) i. tyJ ifapd;  Kjy; %d;W tpuy;fisAk; xd;Wf;nfhd;W 90  ,y; (nrq;Fj;jhf) mikA 

khW %d;W jsq;fspy; itj;jpUf;Fk; NghJ ngUtpuypdhy; flj;jp mirAk; jpirAk; 
Rl;L tpuyp dhy; (,uz;lhk;) flj;jpapdhy; ntl;lg;gLk; fhe;jg;Gyk; mirAk; jpirAk; 
fhl;Lk; NghJ  eLtpuypdhy; (%d;whk;) flj;jpapy; gpwg;gpf;fg;gLk; kpd;Ndhl;l jpirAk; 
fhl;lg;gLk;.

       (03 Gs;spfs;)
 

  jpUj;jkhd ,izg;G 2 Gs;spfs;
  Gyr; RUs;> MNkr;ru; rupahf Fwpj;jy; 1+ 1 = 2                   (04 Gs;spfs;)
  xU Rw;Wf;F 4 Gs;spfs; tPjk; %d;W epiyfSf;Fk;        (4x3= 12 Gs;spfs;

15

10

30

�
njhlu; Gyr;RUs;

�
njhlu; Gyr;RUs;

�
gf;f Gyr;RUs;

�
MNkr;ru;; �

MNkr;ru;;

�
MNkr;ru;;

njhlu; Rw;W
‚

njhlu; KWf;F gf;fr; Rw;WKWf;F $l;L KWf;F

gf;fr; Rw;W
‚

$l;Lr; Rw;W
‚

my;yJ
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  iii. 

   mr;Rf;F 1 Gs;sp
   gf;fr; Rw;W 2 Gs;spfs;
   njhlu;r; Rw;Wf;f 2 Gs;spfs;)                     (05 Gs;spfs;)
   tiuig ntt;Ntwhf tiue;jpUg;gpd; nkhj;jg; Gs;spfs; toq;Ff.     (10 Gs;spfs;)

  iv. njhlu;r; Rw;W Nkhl;lhu;fspd; gad;ghl;bw;Ff; fPo;tUk; vitNaDk; ,izg;ig rupnadf; 
fUjTk;.

  t Gifapuj vQ;rpd;
  t ghuk; J}f;fp
  t thA neUf;fy; ,ae;jpuq;fs;
  t ijay; ,ae;jpuk;
  
   Muk;gj;jpy; cau; KWf;fk; Njitg;gLk; gpd;du; khWk; fjpAld; Njitahd Rik fhzg; 

gbd; njhlu;r; Rw;W Nkhl;lhu; gad;gLj;jg;gLk;. ,k; Nkhl;lhu;fspy; Fiwe;j MNkr;ru; 
kpd; Ndhl;lj;jpy; $ba tYitg; ngw;Wf; nfhs;syhk;.

   gf;fr; Rw;W Nkhl;lhu;fspd; gad;ghl;bw;fhf fPo;tUk; vitNaDk; ,izg;ig rupnadf; 
fUjyhk;.

  t filr;ry; ,ae;jpuk;
  t miuf;Fk; ,ae;jpuk;
  t kpd;tprpwp
  t gk;gpfs;
 
   Muk;gj;jpy; $ba KWf;F mtrpakpy;iy. vdpDk; njhlf;fj;jpd; gpd;du; rkepiyahd 

Ntfk; Njitg;gLtJld; Rik Vw;gLk; NghJ gf;fr; Rw;W KWf;F Nkhl;lhu; gad;gLj; 
jg;gLk;. ,k;Nkhl;lhu;fspy; MNkr;rupd; kpd;Ndhl;lk; khw;wkile;jhYk; xNu msthd 
fjpapy; itj;Jf;nfhs;s KbAk;.

   cjhuzj;Jf;F 1 Gs;sp tpguj;jpw;F 2x2 = 4                            (10 Gs;spfs;)

 b) i.

   V = V  Kjd;ikr; RUspd; Nthy;w;wsT (mOj;j NtWghL)P 1

   V = V  Jizr; RUspd; Nthy;w;wsTS 2

   N = N  Kjd;ikr; RUspd; Rw;Wf;fspd; vz;zpf;ifP 1

   N = N  Jizr;Rw;wpd; Rw;Wf;fspd; vz;zpf;ifS 2

   l = l  Kjd;ikr; Rw;wpd; kpd;Ndhl;lk;P 1

   l = l  Jizr; Rw;wpd; kpd;Ndhl;lk;S 2

     (rupahd #j;jpuk;  03 Gs;spfs;)
  ii. A)  gbFiwg;G epiykhw;wp          (02 Gs;spfs;)
   B) Kjd;ikr; RUspd; Rw;Wf;fspd; vz;zpf;ifiaf; fzpj;jy; (Nthy;w;wsT 230Vf;F 

gjpyhf NtW ngWkhdk; gad;gLj;jg;gl;bUe;jhy; Gs;spfs; toq;fTk;.)
   

‚gf;fr; Rw;W

‚njhlu; Rw;W

Ia MNkr;ru;
(kpd;Ndhl;lk; A)

SP P 1 1 2

s S P 2 2 1

IV N V N I

V N I V N I
or= = = =
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   Vp/ Vs   =  Np / Ns
   230/110 = NP/ 50  �+�+� 

Np        = 230 x 50 / 110
    = 104.54 or 105 ‚
   (rupahd Rw;Wf;fspd; vz;zpf;ifahf 104> 140.54 or 105 Mf vLf;fyhk;.

   Kjd;ikr; Rw;wpy; kpd;Ndhl;lj;ij Jzpjy;
  
   Vp/ Vs       =  ls / lp   
   230/ 110    = 5/lp     �+�+�  
   lp   = 110x 5A / 230
     = 2.391  A  � + �          (10 Gs;spfs;)

34) a)  njhlf;Fk; NghJgpd; kpd; ,af;ftpir Eb = 0 / cau; kpd; Xl;lk; gha;tijj; jLf;f 
njhlf;fp mtrpak;.           (10 Gs;spfs;)

 b)   a y;; nrg;gk; nra;ag;gl Ntz;Lk;.             (10 Gs;spfs;)
 c)  jdp mtj;ij MlNyhl;l nfhs;sTj;  J}z;ly; Nkhl;lu;.      (10 Gs;spfs;) 
 d)  Row;wp tplg;gl;l g;vgf;fj;jpw;Fk; Nkhl;lhu; RoYk; mj;Jld; mjd; NtfKk; Fiwthf 

,Uf;Fk;.                 (20 Gs;spfs;) 
 e)  

 f) 
   
   

RPM 6000
f 100Hz

60 60

2 f

22
2 100

7

628radian Secon

= =

w = p

= ´ ´

= /

L1

3

2 2
1

1

1

c2

c2

6

X 2 fL

22
2 50 40 10

7

12 56

Z 40 12 56

Z 557 7

Z 23 61

1757 7

1
X

2 f

1

22
2 50 100 10

7

7 100

22

31 82

,

.

.

.

.

.

.

-

-

= p

= ´ ´ ´ ´ W

= W

= +

=

=

= W

=
p

=

´ ´ ´ ´

´
=

= W

T

1

T

2 2
2

2

T 1 2

1 2

2

r

Z 20 31 82 6 28

20 651 9

1052

32 43

1 1 1

z z z

z z
z

z z

23 61 32 43
Z

56 04

Z 13 66

240
I

13 66

17 56A

( . . )

.

.

. .

.

.

.

.

= + -

= +

=

=

= +

=
+

´
=

=

=

=

   (20 Gs;spfs;) 

(rkd;ghl;il kl;Lk; vOjpapUg;gpd; 03 Gs;spfs;)

T
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35) a) i. t epiykhw;wpnahd;iwg; gad;gLj;jp Nthy;l;bid mjpfupf;Fk;NghJ kpd;Ndhl;lkhdJ 
mjw;fika Fiwtiltjdhy; kpd; CL flj;jypd; mOj;j ,wf;fk; FiwtilAk;. 
(V=IR)

   t $ba  mOj;jj;jpd; %yk; Fiwthd kpd;Ndhl;lj;ij CLflj;jg;gLtjdhy; rf;jp 
2

,og;Gk; Fiwthf Vw;gLk;. (Power loss = I  R) 

   t Fiwthd kpd;Ndhl;lnkhd;iw CLflj;Jtdhy; CLflj;jy; fk;gp Fiwthd 
FWf;Fntl;Lg; gug;gpid nfhz;bUg;gjhy; nghUshjhu uPjpapy; mD$ynkhd;W 
fpilf;fpwJ.

 t CLflj;jypw;fhf Nthy;l;il mjpfupf;Fk;NghJ gb cau;j;jy; epiykhw;wpapd; Jiz 
Rw;W nly;uh Kiwapy; njhlu;GgLj;jg;gl;Ls;sjhy; %d;W fk;gpfs; %yk; kpd;rf; 
jpia CLflj;j KbAk;. ,jdhy; nghUshjhu mD$yk; fpilf;fpd;wJ.

 (4X4) -16 Gs;spfs;
  ii.

   A) 

   B)

   
  

36) a)

P 500Mw

V 132kV

R 2 0

=

=

= W.

6 3
L

3

L

3

P VI

500 10 132 10 I

500 10
I

132

3 79 10 A.

=

´ = ´ ´

´
=

= ´

2

3 2

6

I R

3 79 10 2 0

28 73 10 w

28 73
100

500

5 7

tY ,ogG;

tY ,og;GtjP k; 

( . ) .

.

.
%

. %

=

= ´ ´

= ´

= = ´

=

(10 Gs;spfs;)

(14 Gs;spfs;)

rupahd cUTf;F
epiykhw;wpr; Rw;wy;fspd; njhFg;G
Nthy;w;wsitf; Fwpg;gply;
ifj;njhopy; njhLg;igf; Fwpj;jy;
;
tNthy;w;wsT 415 V, 240 V my;yJ 400 V, 230 V Mf ,Uf;fyhk;.

(05 Gs;spfs;)
(05 Gs;spfs;)
(05 Gs;spfs;)
(05 Gs;spfs;)

09 - epiykhw;wp - tpil 
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crhj;Jiz

01. FWC   -   2014  march 

02. FWC   -   2014  july

03. FWC   -   2015  march

04. FWC   -   2015  june

05. FWC   -   2015  july

06. FWC   -   2016  march

07 FWC   -   2016   june

08. FWC  -   2016  july

09. FWC   -   2016   november

10. FWC  -   2017   march

11. FWC   -   2017   june

12. morattuwa model exam   - 2016

13. morattuwa model exam -  2017

14. provincial Exam   - 2015

15. provincial Exam   - 2017

16. Past paper      -  2015

17. Past paper      -  2016

18. Past paper      -  2017
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