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mwpKfk;

 fy;tpg; nghJj; juhjug; gj;jpu cau; jug; guPl;irahdJ ,yq;ifapd; cau;kl;l ,uz;lhk; 

epiyf; fy;tpapd; ,Wjpr; rhd;wpjo;g; guPl;irahFk;. cau;kl;l ,uz;lhk; epiyf; fy;tpapd; ,Wjpapy; 

khztu;fspd; milT kl;lj;ijr; rhd;Wg;gLj;jy; ,g; guPl;irapd; Kf;fpa Nehf;fhf ,Ue;j NghJk; 

Njrpa gy;fiyf;fofq;fs;> NtW fy;tp kw;Wk; njhopy; gapw;rp epWtdq;fs;> Njrpa fy;tpapay; 

fy;Y}upfs; vd;gtw;Wf;Fj; jifikahNdhiuj; njupT nra;jYk; ,g;guPl;irapd; ngWNgWfspd; 

mbg;gilapy; ,lk;ngWtjhy; milTg; guPl;irahfTk; Nju;Tg; guPl;irahfTk; f.ngh.j (c.ju)g; 

guPl;ir kpfTk; Kf;fpaj;Jtk; tha;e;j jd;ikiag; ngWfpwJ. NkYk; %d;whk; epiyapy; njhopypy; 

gpuNtrpg;gjw;fhd jifikia rhd;Wg;gLj;Jk; guPl;irahfTk; ,J Vw;Wf;nfhs;sg;gLfpd;wJ. 

,g;guPl;irf;fhf ngsjpf> capupay;> tzpf> fiy tplaq;fSf;F Nkyjpfkhf 2016 Mk; 

Mz;by; njhopy;El;gtpay; mwpKfg;gLj;jg;gl;lJld; ,g;guPl;irapd; xUtplakhd nghwpapaw; 

njhopy;Dl;gtpaYf;F 11460 tiuapyhd ghlrhiyg; guPl;rhu;j;jpfSk; 773 tiuapyhd jdpg;gl;l 

guPl;rhu;j;jpfSk; Njhw;wpapUe;jdu;.

 ,g;guPl;irapy; cau; milT kl;lj;ijg; ngWtjw;fhf khztu;fSk; mtu;fspd; me;j 

vjpu;ghu;g;Gfis epiwT nra;tjw;fhf Mrpupau;fSk; ngw;NwhUk; ngupJk; Kaw;rp nra;fpd;wdu;. ,e;j 

kjpg;gPl;L mwpf;ifia mtu;fspd; me;j vjpu;ghu;g;Gf;fis epiwNtw;Wtjw;F cjTk; nghUl;Nl 

,yq;ifg; guPl;irj; jpizf;fsk; jahupj;Js;sJ. ,e;j kjpg;gPl;L mwpf;ifapy; cs;slf;fg;gl;l jfty;fs; 

guPl;iria vjpu;ghu;j;jpUg;Nghu;> Mrpupau;fs;;> mjpgu;fs;;> Mrpupa MNyhrfu;fs;> ghlg; nghWg;Gf; fy;tpg; 

gzpg;ghsu;fs;> ngw;Nwhu;> fy;tp Ma;thsu;fs; midtUf;Fk; gad;gLk; vd;gjpy; Iakpy;iy vdNt 

,t;twpf;ifia ngUk;ghyhNdhwpd; iffSf;F fpl;lr;nra;tJ kpfg;nghUj;jkhFk;.

 ,e;j kjpg;gPl;L mwpf;if I, II, III vd %d;W gFjpfisf; nfhz;Ls;sJ.

 f.ngh.j (c.ju) nghwpapaw; njhopDl;gtpay; ghlj;jpd; Nehf;fk;> ghl milT gw;wpa jfty;fs; 

,e;j mwpf;ifapd; gFjp I ,y; mlq;fpAs;sJ. ,g;gFjpapy; ghlj;jpw;F Njhw;wpa guPl;rhu;j;jpfspd; 

vz;zpf;if> mtu;fs; juq;fisg; ngw;Ws;s tpjk;> khtl;l kl;lj;jpy; ghlrhiyg; guPl;rhu;j;jpfs; 

juq;fisg; ngw;Ws;s tpjk;> tFg;ghapilf;Nfw;g Gs;spfspd; guk;gy; Mfpa ghl milT gw;wpa 

Gs;sptpguj; jfty;fSk; nghwpapaw; njhopDl;gtpay; ghlj;jpd; tpdhj;jhs; I, II vd;gtw;wpy; tpdhf;fs; 
njupT nra;ag;gl;l tpjk;> mt;tpdhf;fSf;Fk; mt;tpdhf;fspd; gFjpfSf;Fk; Gs;spfs; ngw;Ws;s tpjk; 

vd;gd gw;wp tpupthff; Fwpg;gpLk; ghl milT gw;wpa gFg;gha;Tk; cs;slf;fg;gl;Ls;s f.ngh.j (c.ju)

k; - 2016 guPl;irapy; nghwpapaw; njhopDl;gtpay; ghlj;jpd; tpdhj;jhs; I, II vd;gtw;Wf;fhd tpdhf;fs; 
mt;tpdhf;fSf;F guPl;rhu;j;jpfs; tpilfs; mspj;jpUe;jik gw;wpa jfty;fs; ,e;j mwpf;ifapd; gFjp 

II ,y; mlq;fpAs;sd. mjpy; tpdhj;jhs; I, II vd;gtw;wpd; tpdhf;fSf;F vjpu;ghu;f;fg;gl;l tpilfs;> 

Gs;sp toq;Fk; jpl;lk;> tpilfs; mspj;jik gw;wpa mtjhdpg;Gf;fs;> KbTfs;> ghl milit 

Nkk;gLj;Jtjw;fhd MNyhridfs; vd;gdTk; cs;slf;fg;gl;Ls;sd. 

 ,yq;ifg; guPl;irj; jpizf;fsj;jpd; Ma;T mgptpUj;jpf; fpis %yk; tpilj;jhs; kjpg;gPl;by; 

<Lgl;l gpujk guPl;rfu;> Nkyjpf gpujk guPl;rfu;> cjtpg; guPl;rfu;fs; MfpNahuhy; Kd;itf;fg;gl;l 

jfty;fs;> mtjhdpg;Gfs;> fUj;Jfs;> MNyhridfs;> kuG uPjpahd Nrhjidf; Nfhl;ghL (Classical 
Test Theory) kw;Wk;  cUg;gbj; Jyq;fy; Nfhl;ghL (Item Response Theory) vd;gtw;iwg; gad;gLj;jp 

guPl;rhu;j;jpfspd; Jyq;fy;fisg; gFg;gha;T nra;jypD}lhfg; ngwg;gl;l jfty;fs; vd;gd ,e;j 

mwpf;ifia jahupg;gjw;F Mjhukhff; nfhs;sg;gl;Ls;sd. 

 tpdhj;jhspYs;s xt;nthU tpdhf;fSf;Fk; tpilaspf;Fk;NghJ guPl;rhu;j;jpfs; ftdj;jpy; 

nfhs;s Ntz;ba tplaq;fs;> fw;wy;-fw;gpj;jy; gzpfs; gw;wpa fUj;Jfs;> MNyhridfs; vd;gdTk; ,e;j 

mwpf;ifapy; gFjp III ,y; mlq;fpAs;sd. gy;NtW Nju;r;rpfs;> mj;Nju;r;rp kl;lq;fis mZFtjw;fhd 

fw;wy; - fw;gpj;jy; nrad;Kiwia xOq;fikf;Fk; tpjk; vd;gd njhlu;ghf ,e;j mwpf;ifahdJ 

ngupJk; Jiz GupAk; vd ek;Gfpd;Nwd;. 

 vjpu;fhyj;jpy; njhFf;fg;gLk; kjpg;gPl;L mwpf;iffspd; gz;Gj;juj;ij Nkk;gLj;jf; $ba 

gad;jUk; fUj;Jfs;> MNyhridfs; vd;gtw;iw vq;fSf;Fr; rku;g;gpf;FkhW md;Gld; Nfl;Lf; 

nfhs;fpNwd;. 

 ,e;j mwpf;ifiaj; jahupg;gjw;Fj; Njitahd jfty;fis toq;fpa gpujk guPl;rfu;fs;> 

Nkyjpf gpujk guPl;rfu;fs;> cjtpg; guPl;rfu;fs;> Mu;tj;Jld; gq;fspg;G toq;fpa Mf;ff; FO 

cWg;gpdu;fs;> nghWg;Gld; flikahw;wpa ,yq;ifg; guPl;irj; jpizf;fs mYtyu;fs;> gzpf;FOtpdu; 

MfpNahUf;Fk; ,j;njhFg;Gf;fhd epjp mDruiz toq;fpa vjpu;fhy mwpit ikakhff; nfhz;L 

ghlrhiyf; fy;tpKiwikia kPsikf;Fk; nraw;wpl;lj;Jf;Fk; (ESDP) vdJ kdkhu;e;j ed;wpia 

njuptpj;Jf; nfhs;fpd;Nwd;.  
           

       gP. rdj; g+[pj   

       guPl;ir Mizahsu; ehafk; 
2017 brk;gu; 01 

Ma;T mgptpUj;jpf; fpis

,yq;ifg; guPl;irj; jpizf;fsk;

ngytj;ij> gj;juKy;y.
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topfhl;ly;  - gP. rdj; g+[pj       

  guPl;ir Mizahsu; ehafk; 

xOq;fikg;Gk; newpg;gLj;jYk; - fahj;jpup mNgFzNrfu

  guPl;ir Mizahsu;

  (Ma;T mgptpUj;jp kw;Wk; kjpg;gPl;Lf; fpis)

,izg;ghsu; - N[.V.N[.Mu;. [af;nfhb

  gpujpg; guPl;ir Mizahsu;

 - `re;jh FWg;G

  cjtpg; guPl;ir Mizahsu;

njhFg;G - fyhepjp N[.vy;.B. vg;;. ehzaf;fhu -  
  rpNu\;l tpupTiuahsu; 

  njhopy; Kfhikj;Jtf; fw;ifj;Jiw>

  fsdp gy;fiyf;fofk;

 - Nf.B.vy;. ue;jpf;fh fg;GNf

  rpNu\;l tpupTiuahsu;  

  re;ij Kfhikj;Jtf; fw;ifgPlk;>

  ,yq;if srg;gpufKt gy;fiyf;fofk;

 - fyhepjp nlud;]; vk;. nuq;fuhR

  rpNu\;l tpupTiuahsu;  

  nghwpapaw; gPlk;

  cUFiz gy;fiyf;fofk;

 - vk;.v];.Mu;. gu;dhe;J 

  rpNu\;l gpujk ve;jpupau; 

  yq;fh N[u;kd; ifj;njhopw; gapw;rp     

  epWtdk;

 - N[. Muparpq;`

  rpNu\;l tpupTiuahsu;

  njhopDl;gf; fy;Y}up> kUjhid

 - ejPf;fh mk;gf`tj;j 

  cjtp gzpg;ghsu;  

  ,yq;if njhopw;gapw;rp mjpfhu rig

 - Mu;.V.lgps;A. ];.[P. uztf;f

  Nghjdhrpupau; 

  njhopDl;gf; fy;Y}up> kUjhid

 - gP.vk;.N[.gP. tpN[Nfhd; 

  Nghjdhrpupau; 

  Nkhl;lhu; thfd ve;jpug; gapw;rp epWtdk;

Mf;ff; FO - Nf.lgps;A.Nf.B. futpl;;l

  ,yq;if Mrpupau; Nrit

  Nk$N`h$`q;nty;y uh[rpq;f kj;jpa tp;j;jpahyak;

  `q;nty;y.

 - fky; ee;jd ypadNf

  ,yq;if Mrpupau; Nrit

  Nk$[a$Nghkpupa kj;jpa kfh tp;j;jpahyak;
  fLty.

 - vk;.v];.V. Wf;khy; jk;gNuuh

  ,yq;if Mrpupau; Nrit

  Nk$fs$fUzhuj;jpd ngsj;j kfh tp;j;jpahyak;

  kj;Jkfy> uhfk
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 - gP.V.B.vd;. jpD\p [ajpyf

  ,yq;if Mrpupau; Nrit

  Nk$N`h$Ntj;ju kfh tp;j;jpahyak;
  Ntj;ju

 - vk;.vk;. [Ptd; rkPu Nrdhuj;jpd gz;lhu

  ,yq;if Mrpupau; Nrit

  fpup$kAughj kj;jpa fy;Y}up

  ehuk;ky.

 - Nf.V. fg;gpy fpup\he;j

  ,yq;if Mrpupau; Nrit

  `$jq;fy;y kfspu; Njrpa ghlrhiy

  jq;fy;y.

 - gP.Mu;.V. nkd;b];

  ,yq;if Mrpupau; Nrit

  Nk$N`h$rPj;jhtf;f Njrpa ghlrhiy

  mtp];]hnty;y

 - gP. Fzjh]

  ,yq;if Mrpupau; Nrit

  m$jk;Gj;Njfk kj;jpakfh tp;j;jpahyak;
  jk;Gj;Njfk.

 - N[.gP. j]ehaf;f

  ,yq;if Mrpupau; Nrit

  f$mDUj;j Fkhu Njrpa ghlrhiy 

  ehtyg;gpl;b

 - lgps;A.B.N[. fkyrpwp

  ,yq;if Mrpupau; Nrit

  Nk$N`h$`q;nty;y uh[rpq;f kj;jpa kfh tp;j;jpahyak;

  `q;nty;y.

        
nkhopngau;g;G - vk;.vr;.V.Mu;. [pd;dh 

  Xa;T ngw;w Mrpupa MNyhrfu; njhopDl;gtpay;

  khtdy;y fy;tptyak;.

    

fzpdp gf;f tbtikg;G - v];. w`Pdh `h\pk;      

  fzpdp juTg; gjpthsu;

Kfg;G ml;il tbtikg;G - it. v];. mDuhjp

  mgptpUj;jp mjpfhup
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cs;slf;fk;

gFjp I                       
          

                    gf;f vz;

1. ghlf; Fwpf;Nfhs;fSk; ghl milT njhlu;ghd jfty;fSk;

 1.1 ghlf; Fwpf;Nfhs;fs;        1

 1.2  guPl;rhu;j;jpfspd; ghl milT njhlu;ghd Gs;sptpgu jfty;fs;    

 1.2.1 ghlj;Jf;Fj; Njhw;wpa guPl;rhu;j;jpfspd; vz;zpf;if   2

  1.2.2 guPl;rhu;j;jpfs; juq;fisg; ngw;Ws;s tpjk;    2

  1.2.3 khtl;l mbg;gilapy; Kjy; Kiwahfj; Njhw;wpa ghlrhiyg;    

  guPl;rhu;j;jpfs; juq;fisg; ngw;Ws;s tpjk;    3

  1.2.4 tFg;ghapilf;F Vw;g Gs;spfs; ngw;Ws;s tpjk;    4

 1.3.  ghl milT gw;wpa gFg;gha;T   

 1.3.1 tpdhj;jhs; I ,y; ngwg;gl;Ls;s milT     5

 1.3.2 tpdhj;jhs;  II ,y; tpdhf;fs; njupT nra;ag;gl;l tpjk;   6

 1.3.3 tpdhj;jhs; II tpdhf;fSf;F Gs;spfs; ngw;Ws;s tpjk;   6

 1.3.4 tpdhj;jhs; II ,y; ngwg;gl;l milT     7 
          
gFjp II

2. tpdhf;fSk; mtw;wpw;F tpilaspf;fg;gl;lik njhlu;ghd tptuq;fSk;    

2.1  tpdhj;jhs; I ck; mjw;F tpilaspj;jy; njhlu;ghd tptuq;fSk;   

 2.1.1  tpdhj;jhs; I - fl;likg;G      9

 2.1.2 tpdhj;jhs; I        10

 2.1.3  tpdhj;jhs; I  - ,jw;fhd tpilfSk; Gs;sp toq;Fk; jpl;lKk;  18

 2.1.4 tpdhj;jhs; I ,w;F tpilaspf;fg;gl;Ls;s tpjk; gw;wpa 

  mtjhdpg;Gfs; (ghl myfpw;Nfw;g)     19

 2.1.5 tpdhj;jhs; I - ,w;F tpilaspj;jy; njhlu;ghd mtjhdpg;Gfs;

  (ghlj;Jiwf;F mika)       21

 2.1.6 tpdhj;jhs; ˚ ,y; xt;nthU tpdhTf;Fk; xt;nthU Nju;itAk; njupT 

  nra;Js;s khztu; rjtPjk;      23

 2.1.7 tpdhj;jhs; ˚ ,w;F tpilaspj;jy; njhlu;ghd xl;Lnkhj;jkhd 

  mtjhdpg;Gfs;> KbTfs;> MNyhridfs;     24 

 2.2 tpdhj;jhs; II ck; mjw;F tpilaspj;jy; njhlu;ghd tptuq;fSk;   

 2.2.1  tpdhj;jhs; II - fl;likg;G      28

  2.2.2 tpdhj;jhs; II ,w;F tpdhf;fisj; njupTnra;Js;s tpjKk; tpdhf;fspd;  

  ,yFr;Rl;bAk;        29

  2.2.3.   tpdhj;jhs; II  ,w;F vjpu;ghu;f;Fk; tpilfs;> Gs;sp toq;Fk; jpl;lk;>   

  tpilaspj;jy;  gw;wpa  mtjhdpg;Gfs;>  KbTfs;> MNyhridfs;  30 

 2.2.4 tpdhj;jhs; ˚˚ ,w;F tpilaspf;fg;gl;l tpjk; gw;wpa KOikahd 

   mtjhdpg;Gfs;>  KbTfs;> MNyhridfs;     78 
          
gFjp III

3. tpilaspf;Fk;NghJ mtjhdpf;fg;gl Ntz;ba tplaq;fSk; MNyhridfSk;

 3.1 tpilaspf;Fk;NghJ mtjhdpf;fg;gl Ntz;ba tplaq;fs;   81

    3.2 fw;wy; fw;gpj;jy; njhlu;ghd fUj;Jf;fSk; MNyhridfSk;    83

      4. nray;Kiwg; guPl;ir      85
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gFjp I

1. ghlf; Fwpf;Nfhs;fSk; ghl milT njhlu;ghd jfty;fSk;

 1.1   ghlf; Fwpf;Nfhs;fs;
  

 

Ú md;whl tho;tpw;F Njitahd njhopDl;gj; jpwd;fis tpUj;jpnra;J nfhs;tu;.

  

Ú cz;ik Ntiy cyfpy; fhzg;gLfpd;w gpr;rpidfSf;fhfj; njhopDl;gj; 

jpwd;fis toq;Ftjw;F xU ghlj; Jiwapy; mbg;gil nghwpapay; mwpitg; 

ngw;wpUg;gjpYk; ghu;f;ff; Fbrhu;> nghwpKiw> kpd;> ,yj;jpudpay; vd;Dk; 

rpy ghlj; JiwfSf;Fupa nghwpapaw; njhopDl;gtpay; rhu; mwpitiag; 

ngw;wpUj;jy; gaDWjptha;e;jjhifahy; mjw;Fj; Njitahd njhopDl;gj; 

jpwd;fis tpUj;jpnra;J nfhs;tu;.

Ú ghlrhiyf; fy;tpiaj; Njrpaj; njhopy; jifikr; rl;lfj;Jld; njhlu;GgLj;jp 

Kd;Ndhf;fpr; nry;tjw;fhd tha;g;ig Vw;gLj;jpf; nfhs;tu;.

Ú njhopy;rhu; jpwd;fis tpUj;jp nra;J nfhs;tu;.
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1.2 guPl;rhu;j;jpfspd; ghl milT njhlu;ghd Gs;sptpgu jfty;fs; 

  

 1.2.1 ghlj;jpw;Fj; Njhw;wpa guPl;rhu;j;jpfspd; vz;zpf;if

nkhop ghlrhiy jdpg;gl;l nkhj;jk; 

rpq;;fsk; 9469 529 9998

jkpo; 1991 241 2232

Mq;;fpyk; 0 3 3

nkhj;jk;  11460 773 12233

                ml;ltiz 1

 1.2.2 guPl;rhu;j;jpfs; juq;fisg; ngw;Ws;s tpjk; 

 

 juk;

 ghlrhiyg; 

guPl;rhu;j;jpfs;
  jdpg;gl;l guPl;rhu;j;jpfs;

nkhj;jk;  rjtPjk;

vz;zpf;if   rjtPjk; vz;zpf;if    rjtPjk;

A 55 0.48 10 1.29 65 0.53

B 527 4.60 64 8.28 591 4.83

C 2745 23.95 247 31.95 2992 24.46

S 6244 54.49 360 46.57 6604 53.99

F 1889 16.48 92 11.90 1981 16.19

nkhj;jk; 11460 100.00 773 100.00 12233 100.00

 ml;ltiz 2
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1.2.3  khtl;l mbg;gilapy; Kjy; Kiwahfj; Njhw;wpa ghlrhiyg; guPl;rhu;j;jpfs; 

juq;fisg; ngw;Ws;s tpjk;

khtl;lk;
N
j
h
w
;w
pa
t
u
; 

v
z
;z
pf
;i
f
 

kpfr; rpwe;j 

rpj;jp (A)
ngw;wtu; 

  

tpNrl

jpwikr; 
rpj;jp (B)
ngw;wtu; 

jpwikr; 
rpj;jp (C)
ngw;wtu; 

rhjhuz

rpj;jp (S) 
ngw;wtu; 

 

rpj;jp 

(A+B+C+S) 
ngw;wtu;

rpj;jp
ailahjtu; 

(F)      

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

v
z
;z
pf
;i
f

%

1. nfhOk;G 973 7 0.72 72 7.40 287 29.50 462  47.48  828  85.10 145  14.90 

2. fk;g`h
836 7 0.84 39 4.67 232 27.75 428  51.20  706  84.45 130  15.55 

3. fSj;Jiw 391 2 0.51 15 3.84 99 25.32 212  54.22  328  83.89 63  16.11 

4. fz;b 568 3 0.53 17 2.99 128 22.54 289  50.88  437  76.94 131  23.06 

5. khj;jis 239 7 2.93 18 7.53 55 23.01 113  47.28  193  80.75 46  19.25 

6. Etnuypah 242 2 0.83 14 5.79 85 35.12 127  52.48  228  94.21 14  5.79 

7. fhyp 609 5 0.82 50 8.21 172 28.24 322  52.87  549  90.15 60  9.85 

8. khj;jiw 522 4 0.77 34 6.51 118 22.61 262  50.19  418  80.08 104  19.92 

9. mk;ghe;Njhl;il 299 2 0.67 19 6.35 85 28.43 170  56.86  276  92.31 23  7.69 

10. aho;g;;ghzk; 479 1 0.21 22 4.59 128 26.72 261  54.49  412  86.01 67  13.99 

11. fpspnehr;rp 80 0 0.00 1 1.25 14 17.50 49  61.25  64  80.00 16  20.00 

12. kd;dhu; 63 0 0.00 1 1.59 12 19.05 31  49.21  44  69.84 19  30.16 

13. tTdpah 72 0 0.00 0 0.00 11 15.28 45  62.50  56  77.78 16  22.22 

14. Ky;iyj;jPT 33 0 0.00 1 3.03 5 15.15 18  54.55  24  72.73 9  27.27 

15. kl;lf;fsg;G 213 1 0.47 5 2.35 50 23.47 129  60.56  185  86.85 28  13.15 

16. mk;ghiw 321 0 0.00 2 0.62 35 10.90 181  56.39  218  67.91 103  32.09 

17. jpUNfhzkiy 152 0 0.00 1 0.66 16 10.53 88  57.89  105  69.08 47  30.92 

18. FUehfy; 946 2 0.21 39 4.12 204 21.56 524  55.39  769  81.29 177  18.71 

19. Gj;jsk; 306 0 0.00 8 2.61 58 18.95 171  55.88  237  77.45 69  22.55 

20. mDuhjGuk; 506 1 0.20 18 3.56 83 16.40 295  58.30  397  78.46 109  21.54 

21. nghyd;dWit 248 1 0.40 5 2.02 61 24.60 147  59.27  214  86.29 34  13.71 

22. gJis 457 2 0.44 16 3.50 95 20.79 263  57.55  376  82.28 81  17.72 

23. nkhduhfiy 176 0 0.00 6 3.41 40 22.73 106  60.23  152  86.36 24  13.64 

24. ,uj;jpdGup 331 5 1.51 46 13.90 116 35.05 156  47.13  323  97.58 8  2.42 

25. Nffhiy 505 1 0.20 22 4.36 86 17.03 282  55.84  391  77.43 114  22.57 

nkhj;j jPtpw;Fk;  9,567  53 0.55  471 4.92  2,275 23.78  5,131  53.63  7,930  82.89  1,637  17.11 
 

ml;ltiz 3
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1.2.4  tFg;ghapilf;F Vw;g Gs;spfs; ngw;Ws;s tpjk; 

 ml;ltiz 4 

NkYs;s ml;ltizapy; Fwpg;gplg;gl;Ls;s juTfspd;gb> ,e;jg; ghlj;jpw;F 31 - 40  tFg;ghapilapy; 

Gs;spfisg; ngw;Ws;s guPl;rhu;j;jpfspd; vz;zpf;if 5015 MFk;. ,J nkhj;j guPl;rhu;j;jpfspd; 

vz;zpf;ifapy; 41.00% MFk;. 40 my;yJ mjw;Ff; Fiwthd Gs;spfisg; ngw;Ws;s 

guPl;rhu;j;jpfspd; vz;zpf;if 6651 MFk;. ,J nkhj;j guPl;rhu;j;jpfspd; vz;zpf;ifapy; 54.37% 

MFk;.  

tFg;ghapil vz;zpf;if
rjtPj

kPbwd;

jpws;

kPbwd;

rjtPj

jpws; kPbwd;

91 - 100 0 0.00 12233 100.00

81 - 90 0 0.00 12233 100.00

71 - 80 15 0.12 12233 100.00

61 - 70 198 1.62 12218 99.88

51 - 60 1434 11.72 12020 98.26

41 - 50 3935 32.17 10586 86.54

31 - 40 5015 41.00 6651 54.37

21 - 30 1587 12.97 1636 13.37

11 - 20 49 0.40 49 0.40

01 - 10 0 0.00 0 0.00

00 - 00 0 0.00 0 0.00
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1.3  ghl milT  gw;wpa gFg;gha;T

1.3.1 tpdhj;jhs; I ,y; ngwg;gl;Ls;s milT  
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1.3.2  tpdhj;jhs; II ,y; tpdhf;fs; njupT nra;ag;gl;l tpjk;

tiuG 2 - (RD/16/02/AL gbtj;ij mbg;gilahff; nfhz;L jahupf;fg;gl;lJ.)

,e;j tiugpy; tpdhj;jhs; II ,y; xt;nthU 

tpdhitAk; njupT nra;jpUe;j guPl;rhu;j;jpfspd; 

rjtPjk; fhl;lg;gl;Ls;sJ. gFjp A apy; 4 tpdhf;fSk; 

fl;lha tpdhthf ,Ue;jNghjpYk; rpWnjhifapdu; 

mt;tpdhf;fspw;Fk; tpilaspf;ftpy;iy.

 

gFjp B apd; (Fbrhu; njhopDl;gtpay;) 2 tpdhf;fSs; 

mjpf vz;zpf;ifahNdhu; 5 Mk; tpdhitj; njupT 

nra;Js;sdu;. mJ mz;zsthf 79.6% MFk;. 

gFjp C apd; (nghwpKiwj; njhopDl;gtpay;) 2 
tpdhf;fspy; mjpf vz;zpf;ifahNdhu; 7 Mk; 

tpdhitj; njupT nra;jpUe;jdu;. mJ mz;zsthf 

72.3%  MFk;. gFjp D apd; (kpd; kw;Wk; ,yj;jpudpay; 
njhopDl;gtpaypd; 2 tpdhf;fspy; mjpf 

khztu;fs; 9 k; tpdhitj; njupTnra;jpUe;jdu;.

mJ mz;zsthf 49.9% MFk;.

 G.C.E. (A.L.) Examination - 2016

Engineering Technology  - Paper II

Selection of Questions
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f.ngh.j. (c.j.)g; guPl;ir - 2016
65 - nghwpapaw; njhopDl;gtpay; - tpdhj;jhs; II

tpdhf;fs; njupT nra;ag;gl;Ls;s tpjk;
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A B C D

1.3.3   tpdhj;jhs; II ,d; tpdhf;fSf;F Gs;spfs; ngw;Ws;s tpjk; 

,q;F 1 Kjy; 4 tiu 
^gFjp A apy;& xt;nthU 

tpdhtpw;Fk; 60 Gs;spfs; 

tPjk; toq;;fg;gl;Ls;sJ. 

NkYk; 5 Kjy; 10 tiu (B, 
C, D gFjpfspy;) xt;nthU 

tpdhtpw;Fk; 90  Gs;spfs; 

tPjk; toq;fg;gl;Ls;sJ. 

Kjyhk; tpdhtpw;F 46 - 60 
Gs;spfSf;fpilapy; mjhtJ 

xJf;fg;gl;Ls;s Gs;spfspy; 
76%-100% ,w;F ,ilapy; 

ngw;Wf;nfhz;l Gs;spfspd; 

rjtPjk; 16% MFk;.

mNjNghd;W  0 - 15  ,w;fpilapy; 
mjhtJ xJf;fg;gl;Ls;s 

Gs;spfspDs; 00% - 25% 
,w;F ,ilapy; Gs;spfs; 

ngw;Wf;nfhz;l rjtPjk; 34%  
MFk;. 

tiuG 3 - (RD/16/02/AL gbtj;ij mbg;gilahff; nfhz;L jahupf;fg;gl;lJ.)

f.ngh.j. (c.j.)g; guPl;ir - 2016
65 - nghwpapaw; njhopDl;gtpay; - tpdhj;jhs; II

tpdhf;fSf;F Gs;spfs; ngwg;gl;Ls;s tpjk; (tFg;ghapilf;F Vw;g)
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1.3.4 tpdhj;jhs; II   ,y; ngwg;gl;l milT
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  gFjp II

2 tpdhf;fSk; mtw;wpw;F tpilaspf;fg;gl;Ls;sik njhlu;ghd tptuq;fSk;

2.1  tpdhj;jhs; I ck; mjw;F tpilaspj;jy; njhlu;ghd tptuq;fSk;;

 2.1.1  tpdhj;jhs; I  ,d; fl;likg;G 

        

Ú   Neuk; :- 2 kzpj;jpahyq;fs; nkhj;jk; 150 Gs;spfs;  

  

Ú 5  Nju;TfSld; $ba 50  gy;Nju;T tpdhf;fisf; nfhz;lJ. (1), (2), (3), (4)" (5) Mfpa 

Nju;Tfspy; rupahd my;yJ kpfg; nghUj;jkhd tpiliaj; njupT nra;a Ntz;Lnkd  

vjpu;ghu;f;fg;gLfpd;wJ.

Ú vy;yh tpdhf;fSf;Fk; tpilaspf;f Ntz;Lk; vd vjpu;ghu;f;fg;gLfpd;wJ. 
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2'1'2'  tpdhj;jhs; I  

k;
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fjpapy; nry;yyhk;.
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2.1.3 tpdhj;jhs;; I - ,w;fhd tpilfSk; Gs;sp toq;Fk; jpl;lKk;

tpdhj;jhs;; I - Gs;sp toq;Fk; jpl;lk; 

  
 tpdh  rupahd tpdh  rupahd  
 ,yf;fk; tpil ,yf;fk; tpil

      

 01. ''''''''' 26. ''''''''' 

 02. ''''''''' 27. '''''''''  

 03. ''''''''' 28. '''''''''  

  04. ''''''''' 29. '''''''''  

 05. ''''''''' 30. '''''''''  

 06. ''''''''' 31. '''''''''  
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2.1.4    
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ghl myF

tpdh 

vz;zpf;if 

$ba ,yFjd;ik Fiwe;j ,yFjd;ik

tpdh ,yFjd;ik tpdh ,yFjd;ik

1.
nghwpapaw;

njhopDl;gtpaypd; 

mwpKfk;

1 - - 5 25%

2. mbg;gil jd;dpaf;fj; 

njhopDl;gtpay;
6 28 40% 30 16%

3. mbg;gil kpd; 

njhopDl;gtpay;
2 38 47% 39 41%

4. mbg;gilf; fl;llj; 

njhopDl;gtpay;
9 13 81% 17 30%

5. mbg;gil cw;gj;jp 

njhopDl;gtpay; 
2 - - 4 25%

6. nghwpapay; tiujy; 2 3 55% 12 36%

7. myFfSk; mstPLfSk; 2 2 59% 1 11%

8. ,af;fKk; tY CLflj;jy; 

%yq;fSk; 
2 27 30% 34 18%

9. njhopDl;gtpaYf;fhd 

RfhjhuKk; ghJfhg;Gk; 
1 41 34% - -

10. kpd;nghwpfSk; 

tYj;njhFjpfSk;
4 37 63% 42 36%

11. mbg;gil ,yj;jpudpay; 

njhopDl;gtpay;
7 47, 50 27% 45 14%

12. gha;kg; nghwpfs; 3 35 35% 24 29%

13. nghwpapay; epakq;fSk; 

jur;rhd;wpjo; njhFjpfSk;
1 36 45% - -

14. epy msit 4 10 53% 11 11%

15. kjpg;gplYk; msitr; 

rpl;ilAk;
2 23 28% 22 27%

16. Kaw;rpahz;ikAk; 

Kfhikj;JtKk;
2 6 48% 7 21%
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2.1.5  tpdhj;jhs;; I - ,w;F tpilaspj;jy; njhlu;ghd mtjhdpg;Gfs; 

 (ghlj;JiwfSf;F Vw;g)

 (Kjyhk; tpdhj;jhis fUJk; NghJ xt;nthU Jiwf;Fkhd xl;Lnkhj;j 

 ,yFjd;ik fPNo jug;gl;Ls;sJ.)

  

  
f.ngh.j. (c.ju)g; guPl;ir - 2016

65 - nghwpapaw; njhopDl;gtpay; - tpdhj;jhs; ˚
ghlj;Jiwf;F Vw;g ,yFjd;ik 
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 tiuG 5

 Kjyhk; tpdhj;jhspd; fl;likg;gpy; 30% MfTs;s Fbrhu; njhopDl;gtpay; gFjpf;F 

tpilaspf;Fk; ,yFjd;ik 52.5% MFk;. ,yFjd;ik $ba ghlj;Jiwahf Fbrhu; 

njhopDl;gtpay; Jiw fhzf;$bajhf ,Uf;fpwJ. 

 1Mk; tpdhj;jhspd; fl;likg;gpy; 26% msT cs;slf;fg;gLfpd;w nghwpKiwj; 

njhopDl;gtpay; gFjpf;F tpilaspj;Js;sijf; fUJk;NghJ Fiwe;j ,yFjd;ikahf 34.2% 
fhzf;$bajhf  cs;sJ. xg;gPl;L uPjpahf fUJk;NghJ kpd; kw;Wk; ,yj;jpudpay; njhopDl;gtpay; 

kw;Wk; nghJthd ghlg;gFjpf;Fk; ,ijnahj;j Fiwe;j ,yFjd;ik vl;lg;gl;Ls;sJ. 

 

  
f.ngh.j. (c.ju)g; guPl;ir - 2016

65 - nghwpapaw; njhopDl;gtpay;; - tpdhj;jhs; ˚
Nju;r;rpfspd;gb ,yFjd;ik - juk; 12
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juk; 12 ,y; 9 Nju;r;rpfis khztu;fs;  fw;f Ntz;bAs;sNjhL tpilaspf;Fk; ,yFr;Rl;biaf; 

fUj;jpw; nfhs;ifapy; mj;Nju;r;rpfspd; mbg;gilf; fl;llj; njhopDl;gtpay;> mbg;gil 

cw;gj;jpj; njhopDl;;gtpay; Mfpa Nju;r;rpfSf;F 60% I tplTk; mjpfkhd ,yFjd;ikiag; 

ngw;Wf;nfhz;Ls;sij fhzf;$bajhf cs;sJ. NkYk; 25% ,w;F my;yJ mjw;Ff; Fiwe;j 

,yFjd;ik nghwpapaw; njhopDl;gtpaypd; mwpKfk;> ,af;fKk; tY CLflj;jy; %yq;fSk;; 

Mfpa Nju;r;rpfspdbg;gilapy; Nfl;fg;gl;l Nfs;tpfSf;F fhl;lg;gl;Ls;sJ. me;jj; Nju;r;rpfs; 

njhlu;ghd Nfs;tpfSf;F ntw;wpfukhf tpil mspj;Js;stu;fs; KiwNa 25.0% ck; 24.0% 
ck; MFk;.
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65 - nghwpapaw; njhopDl;gtpay;; - tpdhj;jhs; ˚
Nju;r;rpfspd;gb ,yFjd;ik - juk; 13
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 tiuG 7

     juk; 13 ,y; 8 Nju;r;rpfisf; fw;f Ntz;bAs;sNjhL tPl;L FbePu; toq;fy;> foptfw;wy; 

Mfpa Nju;r;rpfisj; jtpu;j;J Nehf;Fifapy; xt;nthU Nju;r;rpf;Fk; Nfl;fg;gl;Ls;s 

tpdhf;fSf;Fg; guPl;rhu;j;jpfs; tpilaspj;Js;sjd; gb kpd;nghwpfSk; tYj;njhFjpfSk; vd;w 

Nju;r;rpf;F 46.8% vDk; caupa ,yFjd;ik vl;lg;gl;Ls;sJ. ,j;Nju;r;rpahdJ eilKiw 

tho;f;ifAld; Neubahf  njhlu;G nfhz;Ls;sNj ,jw;Ff; fhuzkhf mike;Js;sJ. Fiwe;j 

,yFjd;ikahd 22.0% I mbg;gil ,yj;jpudpay; njhopDl;gtpaYk; gad;ghLk; vDk; 

Nju;r;rpapD}lhf Nfl;fg;gl;Ls;s   tpdhTf;F vl;lg;gl;Ls;sJ. ,j;Nju;r;rpahdJ nrad;Kiwr; 

nraw;ghLfspD}lhf tYg;gLj;jg;gl Ntz;bAs;sJ. 
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2.1.6     tpdhj;jhs;; I - ,d; xt;nthU tpdhtpw;Fk; xt;nthU Nju;itAk; njupT 

      nra;Js;s khztu; rjtPjk;

tpdh

,y.

rupahd

Nju;T

xt;nthU Nju;itAk; njupT nra;Js;s khztu; rjtPjk;

1 2 3 4 5  Kaw;rp nra;ahj 

rjtPjk;

1 4 7.72% 5.63% 58.38% 11.26% 16.23% 0.78%
2 2 16.49% 58.90% 12.43% 9.16% 2.23% 0.79%
3 2 19.11% 55.50% 17.93% 5.63% 1.83% 0.00%
4 2 16.23% 24.74% 18.32% 7.07% 32.72% 0.92%
5 4 9.69% 24.61% 18.19% 25.13% 21.73% 0.65%
6 1 47.91% 10.08% 17.28% 5.10% 19.24% 0.39%
7 3 22.77% 13.35% 21.07% 33.90% 8.64% 0.27%
8 5 9.82% 17.80% 11.13% 25.13% 35.21% 0.91%
9 5 11.13% 14.79% 14.40% 25.00% 34.03% 0.65%

10 3 10.34% 10.08% 53.14% 14.79% 10.60% 1.05%
11 4 7.07% 38.74% 14.53% 10.73% 28.53% 0.40%
12 3 5.50% 11.26% 35.99 43.98% 2.62% 0.65%
13 3 4.32% 6.68% 81.15 4.32% 3.40% 0.13%
14 4 13.48% 3.27% 9.95 65.58% 7.59% 0.13%
15 5 5.63% 9.55% 17.02 29.19% 38.48% 0.13%
16 All 11.91% 26.44% 36.13 14.27% 9.82% 1.43%
17 1 30.50% 18.32% 20.29 15.97% 14.40% 0.52%
18 3 3.40% 7.98% 68.98 6.54% 12.70% 0.40%
19 All 15.18% 25.13% 31.15 5.50% 22.64% 0.40%
20 2 10.47% 58.90% 15.71% 7.85% 6.41% 0.66%
21 1 55.89% 19.90% 7.59% 12.96% 3.53% 0.13%
22 5 7.72% 13.74% 16.10% 34.42% 27.36% 0.66%
23 1 28.27% 11.65% 10.21% 19.50% 29.32% 1.05%
24 4 5.89% 11.26% 32.33% 29.06% 20.81% 0.65%
25 All 5.50% 20.42% 27.62% 15.58% 29.97% 0.91%
26 1 18.98% 16.62% 37.57% 10.73% 15.05% 1.05%
27 5 10.99% 17.28% 27.23% 13.74% 30.24% 0.52%
28 1 39.66% 16.62% 12.04% 13.22% 17.41% 1.05%
29 5 21.07% 13.35% 15.31% 15.58% 33.90% 0.79%
30 5 9.16% 19.11% 32.98% 21.47% 15.84% 1.44%
31 4 15.71% 14.79% 17.15% 30.63% 20.42% 1.30%
32 1 38.48% 16.88% 16.23% 13.74% 13.74% 0.93%
33 4 9.29% 22.25% 27.49% 30.50% 9.95% 0.52%
34 1 17.67% 12.30% 14.27% 27.62% 26.70% 1.44%
35 1 34.95% 6.41% 25.00% 23.95% 8.77% 0.92%
36 5 22.77% 10.08% 10.73% 9.03% 45.42% 1.97%
37 4 8.25% 10.86% 7.85% 63.35% 8.90% 0.79%
38 3 9.42% 23.30% 46.86% 6.15% 13.48% 0.79%
39 5 8.51% 21.60% 10.73% 17.28% 40.97% 0.91%
40 3 21.07% 18.32% 43.72% 8.25% 6.94% 1.70%
41 5 18.06% 10.34% 20.81% 15.71% 34.29% 0.79%
42 2 20.94% 35.73% 22.64% 7.33% 12.17% 1.19%
43 2 8.38% 44.37% 21.34% 15.31% 9.03% 1.57%
44 1 15.97% 22.64% 11.39% 11.65% 36.78% 1.57%
45 3 24.08% 22.77% 14.14% 24.61% 12.96% 1.44%
46 2 12.96% 23.04% 18.98% 15.84% 27.62% 1.56%
47 2 13.61% 27.23% 21.73% 16.88% 18.59% 1.96%
48 2 29.19% 21.86% 19.63% 16.10% 12.17% 1.05%
49 4 5.24% 50.00% 10.47% 24.61% 9.16% 0.52%
50 1 27.09% 19.11% 12.96% 15.45% 24.35% 1.04%
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2.1.7  tpdhj;jhs; I ,w;F tpilaspj;jy; njhlu;ghd xl;Lnkhj;j mtjhdpg;Gfs;> KbTfs;>       

 MNyhridfs;:

xl;Lnkhj;jkhf I Mk; tpdhj;jhspw;F tpilaspj;jypd; ,yFjd;ik 50% I tplTk; $Ljyhfg; 

ngwg;gl;l tpdhf;fs; 9 MFk;. mjhtJ guPl;rhu;j;jpfSs; 50% I tpl mjpfkhdtu;fs; 

mt;tpdhf;fSf;F ntw;wpfukhf tpilaspj;Js;sdu;. mt;tpdh ,yf;fq;fs; KiwNa 2, 3, 10, 
13, 14, 18,  20, 21, 37 MFk;. mtw;wpd; rjtPjq;fs; KiwNa 58.90% 55.50%, 53.14%, 81.15%, 
65.58%, 68.98%, 58.90%, 55.89%, 63.35% vd;gdthFk;.

* 2 MtJ tpdhthdJ myFfSk; mstPLfSk; vDk; Nju;r;rpf;Fupa tpdhthFk;. 

mjd; Nfhl;ghl;L tplaq;fs; mbg;gil kpd;njhopDl;gtpay; vDk; myfpNy XusTf;F 

cs;slf;fg;gLfpd;wgbapdhy; mjw;F tpilaspg;gjd; ,yFjd;ik 58.90%  vd;w 

ntw;wpiaf; fhz Kbfpd;wJ. 

* 3 MtJ tpdh nghwpapay; tiujy; Nju;r;rpf;Fupa tpdhthFk;. mjw;Fg; guPl;rhu;j;jpfs; 

rupahd tpilaspj;Js;s ,yFjd;ik 55.50% MFk;. mjhtJ ngUk;ghyhd guPl;rhu;j;jpfs; 

nghwpapay; tiujYf;Fupa mbg;gil vz;zf;fUf;fis ed;F tsu;j;Jf; nfhz;Ls;shu;fs; 

vd;gijf; fhz KbfpwJ. 

* 10 MtJ tpdhtpw;F tpilaspf;Fk; ,yFjd;ik 53.14% MFk;. mjd; ntw;wpf;Ff; fhuzkhf 

miktJ rq;fpyp msitf;Fupa vz;zf;fUf;fisAk; gug;gsitf; fzpg;gpLtjw;Fupa 

,yF mwptpidg; guPl;rpg;gjdhyhFk; vd;gJ njspthfpd;wJ. ,q;F myF khw;wnkhd;iw 

Nkw;nfhs;s Ntz;b ,y;yhky; ,Ug;gJk; ntw;wpf;Ff; fhuzkhf mike;Js;sJ. 

 

* 13 MtJ tpdhtpw;F tpilaspf;Fk; ,yFjd;ik 81.15% MFk;. ,jw;fhd fhuzkhf 

miktJ fl;L tiffSf;Fk;  mtw;wpd; Kd;gf;fj; Njhw;wj;jpw;Fk; ,ilapyhd njhlu;G 

cUtpy; fhl;lg;gl;Ls;sjdhy; ,yFtpy; tpsq;fpf; nfhz;Ls;sikahFk;.

 

* 14 MtJ tpdhtpw;F tpilaspf;Fk; ,yFjd;ik 65.58% Mff; fhzg;gLtjd; %yk; 

$iunahd;wpd; mbg;gil tptuf;$W  gw;wpa rpwe;j tpsf;fk; guPl;rhu;j;jpfsplj;jpy; 

,Ue;Js;sJ vd;gJ njspthfpwJ.

 

* 18 MtJ tpdhtpw;F tpilaspf;Fk; ,yFjd;ik 68.98% Mff; fhzg;gLtjd; %yk; 

guPl;rhu;j;jpfsplj;jpy; Fbrhu; fl;llj; njhopDl;gk; njhlu;ghd vz;zf;fUf;fs; ed;F 

cWjp nra;ag;gl;Ls;sJ vd;gJ njspthfpd;wJ.

 

* 20 MtJ tpdhtpw;F tpilaspf;Fk; ,yFjd;ik 58.90% Mff; fhzg;gLfpd;wJ.  

nefpo;Tj;jd;ik  vd;Dk; nrhy; rhe;Jld; njhlu;GgLj;jp fw;gpf;fg;gLtNjhL mNjNtis 

Vida njupTfs; rhe;Jld; fye;Jiuahlg;glhj fhuzj;jpdhy; ,yFtpy; Ntwhf;fpf; 

nfhs;tjw;F ,yFtha; mike;Js;sJ.

 

* 21 MtJ tpdhtpw;F tpilaspf;Fk; ,yFjd;ik 55.89% Mff; fhzg;gLtjd; %yk; 

nfhq;fpwPw;W cw;gj;jpr; nra;Kiw gw;wp guPl;rhu;j;jpfs; ed;F mwpe;J nfhz;Ls;sdu; vd;gJ 

njspthfpwJ. ,q;F Vida njupTfs; nfhq;fpwPw;W cw;gj;jpr; nra;Kiwapd; NtWgl;l  

re;ju;g;gq;fspNy njhlu;Ggl;Ls;sjdhy; rupahd tpiliaj;; njupT nra;J nfhs;tjpy; 

guPl;rhu;j;jpfs;  ntw;wpfz;Ls;sdu;.

* 37 MtJ tpdhtpw;F tpilaspj;jjd; ,yFjd;ik 63.35% Mff; fhzg;gLtjd; %yk; 

guPl;rhu;j;jpfs; ,yq;ifapd; kpd;toq;fy; Nthy;w;wsT gw;wpAk; kPbwd; gw;wpAk; rpwe;j 

tpsf;fj;Jld; tpilaspj;Js;sdu; vd;gJ njspthfpwJ. 
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Kjyhk; tpdhj;jhspy; gy;Nju;T tpdhf;fSf;F tpilaspf;Fk;NghJ guPl;rhu;j;jpfspd; ntw;wp 25% I 

tplTk; Fiwe;j tpdhf;fs; 12 MFk;. ,t;tpdh ,yf;fq;fs; KiwNa 1, 4, 7, 11, 26, 30, 34, 44, 45, 46, 
48, 49 MFk;. mtw;wpd; ,yFjd;ik KiwNa 11.26%, 24.74%, 21.07%, 10.73%, 18.98%, 15.84%, 
17.67%, 15.97%, 14.14%, 23.04%, 21.86%, 24.61%  vd;gdthFk;.

* 1 Mk; tpdhtpw;fhd rupahd tpilahfpa 4 MtJ Nju;it 11.26% ,du; njupTnra;Js;sNjhL 

gpioahd njupthd 3 MtJ Nju;it 58.38% ,du; njupTr;  nra;Js;sdu;. ,t;thW gpioahd Nju;it 

mjpfsthd guPl;rhu;j;jpfs; njupit nra;Js;sJ Njbg;ghu;f;fhky; tpilaspj;Js;sjdhyhFk;. 

tpdhdtpYs;s 0.5 mm ngWkhdj;ij kpfTk; rpwpa myfhff; fUj;jpy; nfhz;NlahFk;. ,jw;fhf 

rpwpa mstPL xd;iw ngw;Wf;nfhs;sf; $ba cgfuznkhd;wpdhy; VjhtJ xU mstPl;ilg; 

ngw;Wf;nfhs;Sk;NghJ Vw;gLfpd;w tO gw;wp guPl;rhu;j;jpfSf;F mwpt+l;lk; nra;a Ntz;Lk;. 

* 4 Mk; tpdhTf;fhd rupahd tpil ,uz;lhtJ Nju;thf ,Uf;fpd;w NghjpYk; mjid 24.74% 

,du; njupT nra;Js;sdu;. vdpDk; rupahd tpilahf ngUk;ghyhNdhu;  5 MtJ Nju;it> 32.72% 

,du; njupT nra;Js;sdu;. xl;rp mrw;wypd; Rthiyiag; gad;gLj;jp jfL ntl;Lk; Njit gw;wpa 

tpsf;fk;  ,Uf;f Ntz;Lk;. vdNt guPl;rhu;j;jpfs; nrad;Kiwahf  xl;rp mrw;wyPd; Rthiyiag; 

gad;gLj;jp  gy;NtW tpjq;fspy; gapw;Wtpj;jy; my;yJ tPbNahf; fhl;rpfs; my;yJ fsr; 

Rw;Wyh %yk; mj;jifa re;ju;g;gq;fis fhl;bf; nfhLg;gjd; %yk; ,J gw;wpa tpsf;fj;ij 

mjpfupj;Jf;nfhs;s KbAk;.  

* 7 tJ tpdhtpw;F rupahd tpilahf %d;whtJ Nju;thf ,Ue;jNghjpYk; mjid 21.07% njupT 

nra;Js;sdu;. 33.90% ,du; ehd;fhtJ Nju;itAk; KjyhtJ Nju;it> 22.77% ,dUk; rupahd 

tpiliaj; njupT nra;Js;sdu;. mjw;Ff; fhuzk; tpepNahf tisapiag; Nghd;Nw Nfs;tp 

tisap ,lk;ngau;tjw;F nry;thf;Fr; nrYj;Jk; fhuzpfs; gw;wp rupahd tpsf;fk; ,d;ikahFk;. 

tFg;giwapDs;Ns gy;NtW gapw;rpfspd; %yk; khztu;fsJ Nfs;tp kw;Wk; toq;fy; Nfhl;ghLfs; 

gw;wpa mwpitAk; tpsf;fj;ijAk; tpUj;jp nra;Jnfhs;tJ mtrpakhFk;. 

* 11 MtJ tpdhtpw;F tpilaspf;Fk;NghJ rupahd tpilahfpa 4 tJ Nju;it njupT nra;Js;s 
guPl;rhu;j;jpfs; 10.73% MtNjhL gpioahd Nju;thfpa 2 tJ Nju;it 38.74% ,du; njupT 

nra;Js;sdu;. ,jw;fhd fhuzkhf rq;fpyp msit njhlu;ghd mwpT guPl;rhu;j;jpfsplk; 

fhzg;gbDk; ftdkpy;yhky; tpiliaj; njupe;njLj;Js;sdu;. mq;F vy;yh mstPl;L ,lq;fSk; 

fhl;rpg;gLj;jg;gl Ntz;Lk; vDk; tpilapy; 'vy;yhk;" vd;Dk; nrhy;iy ftdj;jpw; nfhs;shky; 

tpiliaj; jPu;khdpf;f Kaw;rp vLj;Js;sjhFk;.

* 26 MtJ tpdhtpw;fhd rupahd tpil 1 MtJ Nju;thf ,Uf;fpd;w NghjpYk; mjid 18.98% 
,dNu njupT nra;Js;sdu;. vdpDk; rupahd tpilahf ngUk;ghyhdtu;fs; 3 MtJ Nju;it 

37.57% ,du; njupT nra;Js;sJ. Nkhl;lhu; thfdj;jpd; ,Wjpr; nrYj;Jif fpau; njhFjp kw;Wk; 

tY CLflj;jy; Nfhl;ghLfs; gw;wpa g+uz tpsf;fk; fhzg;glhikAkhFk;.

* 30 MtJ tpdhtpw;fhd rupahd tpil 5 MtJ Nju;thFk;. vdpDk; mjid 15.84% ,dNu 

njupT nra;Js;sdu;. rupahd tpilahf ngUk;ghyhNdhu; 2 MtJ Nju;it 19.11% ,dUk; 3 
MtJ Nju;it  32.98%  ,dUk; 4 MtJ Nju;it 21.47% ,dUk; njupT nra;Js;sdu;. Nkhl;lhu; 
thfdnkhd;Wld; njhlu;GgLfpd;w tpNrlkhd Jizg;ghfkhd kPNae;jpapd; (Supper changer) 
RoNyw;wp (Turbo changer),  Cf;fp khw;wp (Catalytic Converter) Mfpa myFfspd; njhopw;ghL 

gw;wpa tpsf;fk; ,y;yhikapdhNy njupT nra;Js;sdu;. vdNt Jizg;ghfq;fspd; njhopw;ghl;il 

,izaj;jpypUe;J gjptpwf;fk; nra;j fhnzhyp fhl;rpiag; gad;gLj;jp guPl;rhu;j;jpfSf;F 

tpsf;Fjy; Ntz;Lk;. 

* 34 MtJ tpdhtpw;fhd rupahd tpil 1 MtJ Nju;thf ,Uf;fpd;w NghjpYk; mjid 17.67% 
 ,dNu njupT nra;Js;sdu;. ,Ug;gpDk;  rupahd tpilahf ngUk;ghyhd   27.62%  ,du; 4 MtJ Nju;itAk;  
 26.70% ,du; 5 MtJ Nju;itAk; njupT nra;Js;sJ ,yf;f tifiag; gad;gLj;JtJ gw;wpa 

mbg;gil mwpT FiwthdgbapdhyhFk;.

* 44 MtJ tpdhtpw;Fupa rupahd Nju;T 1tJ Nju;thFk;. mJ mjid 15.97% ,du; 
njupTnra;Ak;NghJ 36.78% ,du; 5 tJ Nju;itAk;> 22.64% ,du; 3 MtJ Nju;itAk; njupT 

nra;Js;sdu;. ngUk;ghyhd guPl;rhu;j;jpfSf;F re;jpg; Gy tpisT jpuhd;rpw;wupd; njhopw;ghL 

gw;wpa tpsf;fk; ,y;yhky; ,U KidTj; jpuhd;rpw;wupd; njhopw;ghl;il kl;Lk; fUj;jpw; nfhz;L 

tpilaspg;gjw;F Kaw;rpj;Js;sik ,jd; %yk; njspthfpd;wJ. 

8.
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 * 45 MtJ tpdhtpw;F tpilaspf;Fk;NghJ jilapnahd;wpD}lhf mOj;jNtWghl;L ,wf;fk; 

%yk; Nthy;w;wsT gfpug;gLfpd;w tpjKk; ,Uthapnahd;wpd; rpwg;gpay;G tisap gw;wpa rupahd 

tpsf;fkpd;wp tpilaspj;Js;sikapdhy; ngUk;ghyhd guPl;rhu;j;jpfs; Njhy;tpaile;Js;sJld; 

14.14% ,du; kl;LNk rupahd tpilia mspj;Js;sdu;.

* 46 MtJ tpdh miyaj;jpw;Fk; (Oscillatar) tpupayhf;fp (Amplifier) apw;Fk; ,ilapyhd 

NtWghl;il rupahf ,dq;fhzhky; tpilaspg;gjw;F Kaw;rpg;gjd; fhuzj;jpdhy; rupahd 

tpilia 23.04% ,dNu njupT nra;Js;sdu;.

* 48 MtJ tpdhitf; fUj;jpw; nfhs;Sk;NghJ 21.86% ,du; rupahd Nju;thf ,uz;;lhtJ 

Nju;itj; njupT nra;jpUe;jdu;. mNjNtis 29.19% ,du; gpioahd Nju;thfpa KjyhtJ 

Nju;it njupT nra;Js;sdu;. KjyhtJ Nju;it njupT nra;tjw;F nraw;ghl;L tpupayhf;fp 

gw;wpa tpsf;fk; guPl;rhu;j;jpfsplj;jpy; ,d;ikNa ,jw;Fupa fhuzkhf mike;Js;sJ vdf; 

fUj KbAk;. ,e;jr; Rw;W tupg;glj;jpy; fhl;lg;gl;Ls;s Neu;khw;W tpupayhf;fp (inverting 
amplifier) Rw;W gw;wpf; fUj;jpw; nfhs;shky; Neu;khw;py;yhj tpupayhf;fp (Non - inverting 
amplifier) Rw;nwdf;fUjp mjpfkhd guPl;rhu;j;jpfs; gpioahd Nju;thfpa 1 MtJ Nju;itj; 

njupT nra;Js;sdu;. 

* 49 Mk; tpdhitf; fUj;jpw;nfhs;Sk; NghJ rupahd Nju;thfpa ehd;fhk; Nju;it 24.61% 
,du; njupT nra;Js;s mNjNtis gpioahd Nju;thfpa ,uz;lhtJ Nju;it 50.00%,du; 

njupT nra;Js;sdu;. ,q;F mjpfkhd guPl;rhu;j;jpfs;  g+ypad; Nfhitia RUf;fhky; 

tpilaspj;Js;sijf; fhz KbfpwJ. ,jw;Fupa cz;ik ml;ltiziaj; jahu; nra;tjd; 

%yk; g+ypad; Nfhit kw;Wk; rktYthFk; gliyiaf; fz;Lgpbg;gJ ,yFthFk;. g+ypad; 

Nfhitiar; RUf;Ftjd; %yk; cupa gliyiaf; / fjtj;ijf; fz;L gpbf;f KbAk;. fPNo 

cs;sthW cz;ik ml;ltiziaj; jahupg;gjd; %yk; me;jj; njhlu;gpidg; ngw;Wf;nfhs;s 

KbAk;. G+ypad; Nfhitiar; RUf;FjypYk; cz;ik ml;ltizia vOJtjpYk; rpy 

FiwghLfs; cs;sij ,q;F fhz KbfpwJ.
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xt;nthU tpdhtpw;FKupa rupahd tpilAld; xg;gpLk;NghJ cupa rupahd Nju;Tf;Fr; 

rhu;ghf NtW Nju;TfisAk; Fwpg;gplj;jf;f msT guPl;rhu;j;jpfs; njupT nra;Js;s 

re;ju;g;gq;fisf; fhzf;$bajhf cs;sJ.

* 12 MtJ tpdhtpw;fhd rupahd tpilahd 3 MtJ Nju;tpw;F 35.99% ,du; 
tpilaspj;Js;sdu;. mj;NjhL ngUk;ghyhNdhu; mjhtJ 43.98% ,du; 4 MtJ Nju;tpw;Nf 

tpilaspj;Js;sdu;. fljhrp gpupf;fg;gLfpd;w tpjk; gw;wpa tpsf;fkpd;wp guPl;rhu;j;jpfs;   
A4   jhspd; msitg; Nghd;W 4 klq;fhf A1  jhs; cs;sJ vdf; fUjpNa mjpfkhd 

guPl;rhu;j;jpfs; 4  MtJ Nju;itj; njupT nra;Js;sdu;. vdNt fljhrp gpupf;fg;gLfpd;w 

epakf; Nfhyk; gw;wp guPl;rhu;j;jpfSf;F ed;F mwpt+l;lk; nra;jy; Ntz;Lk;.

* 22 Mk; tpdhTf;F mjw;F rupahd tpilahfpa 5 MtJ Nju;it 27.36% khd guPl;rhu;j;jpfs; 
njupT nra;Ak; NghJ gpioahd Nju;thf 34.42% ,w;F mjpfkhd guPl;rhu;j;jpfs; 4 MtJ 

Nju;it njupT nra;Js;sdu;. mynfhd;Wf;fhd tpiyiaf; fzpg;gjw;Fj; Njitahd 

juTfs; gw;wpa KOikahd tpsf;fkpd;wp tpilaspj;Js;sikNa ,jw;Fupa fhuzkhff; 

Fwpg;gpl KbAk;. ,q;Fk; ,yhgk; ngWtij myFf;fhd tpiyiaf; fzpg;gpLk;NghJ 

cs;slf;fj; Njitapy;iy vdf; fUjpaik ,jw;fhd fhuzkhFk;. 

* 23 MtJ tpdhtpw;fhd rupahd Nju;thfpa 1 I njupT nra;Js;s guPl;rhu;j;jpfspd; rjtPjk; 
28.27% MFk;. vdpDk; 29.32% khd guPl;rhu;j;jpfs; 5 tJ Nju;itj; njupT nra;Js;sdu;. 
,q;F nghwpapay; Jiw njhlu;ghd epWtdq;fs; gw;wpa $ba mwpit guPl;rhu;j;jpfSf;Fg; 

ngw;Wf; nfhLj;jy; Ntz;Lk;.

* 24 MtJ tpdhtpw;fhd rupahd tpilahfpa  4 MtJ Nju;it 29.06% ,du; njupT 
nra;Js;sdu;. vdpDk; rupahd tpilahf 3 MtJ Nju;it 32.33% ,du; nghUl;fspd; 
jukhd gad;ghL gw;wpa tpsf;fkpy;yhkYk; gha;kj;ijg; gad;gLj;Jk;NghJ Njitg;gLfpd;w 

gz;Gfs; gw;wpa rupahd tpsf;fkpy;yhikapd; fhuzj;jpdhYk; njupT nra;Js;sdu;. 
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2.2.2  tpdhj;jhs; II ,w;F tpdhf;fisj; njupTnra;Js;s tpjKk; tpdhf;fspd;    
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2.2 tpdhj;jhs; II ck; mjw;F tpilaspj;jy; njhlu;ghd tpguq;fSk;;

2.2.1  tpdhj;jhs; II - fl;likg;G

Neuk; 03 kzpj;jpahyq;fs;. 

,t;tpdhj;jhs; ehd;F gFjpfisf; nfhz;lJ. 

gFjp A - mikg;Gf; fl;Liu tif 

  tpdhf;fs; 04. vy;yh tpdhf;fSf;Fk; tpilaspj;jy; Ntz;Lk;. xU 

tpdhTf;F 60 Gs;spfs; tPjk; nkhj;jg; Gs;spfs; 240 MFk;. 

gFjp B, C, D - fl;Liu 

  02 fl;Liu tpdhf;fs; tPjk; nkhj;jk; 06 tpdhf;fs;.
  xU gFjpapypUe;J Fiwe;jJ  xU tpdh tPjk; njup;T nra;J ehd;F 

tpdhf;fSf;F tpilaspj;jy; Ntz;Lk;.  xU tpdhTf;F 90 Gs;spfs; 
tPjk; nkhj;jg; Gs;sp 360MFk;. 

  gFjp B - Fbrhu; njhopDl;gtpay;  

  gFjp C - nghwpKiwj; njhopDl;gtpay;  

  gFjp D - kpd; ,yj;jpudpay; njhopDl;gtpay;

tpdhj;jhs; ˚˚ ,w;fhd nkhj;jg; Gs;spfs; =  (240 + 360) ÷ 4  = 150 

•  guPl;irapy; gFjp A apw;F tpdhj;jhspNyNa xt;nthU tpdhtpw;Fk; toq;fg;gl;Ls;s 

,lj;jpDs;NsNa tpilaspj;jy; Ntz;Lk;;.
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Neuk; 03 kzpj;jpahyq;fs;. 

,t;tpdhj;jhs; ehd;F gFjpfisf; nfhz;lJ. 

gFjp A - mikg;Gf; fl;Liu tif 

  tpdhf;fs; 04. vy;yh tpdhf;fSf;Fk; tpilaspj;jy; Ntz;Lk;. xU 

tpdhTf;F 60 Gs;spfs; tPjk; nkhj;jg; Gs;spfs; 240 MFk;. 

gFjp B, C, D - fl;Liu 

  02 fl;Liu tpdhf;fs; tPjk; nkhj;jk; 06 tpdhf;fs;.
  xU gFjpapypUe;J Fiwe;jJ  xU tpdh tPjk; njup;T nra;J ehd;F 

tpdhf;fSf;F tpilaspj;jy; Ntz;Lk;.  xU tpdhTf;F 90 Gs;spfs; 
tPjk; nkhj;jg; Gs;sp 360MFk;. 

  gFjp B - Fbrhu; njhopDl;gtpay;  

  gFjp C - nghwpKiwj; njhopDl;gtpay;  

  gFjp D - kpd; ,yj;jpudpay; njhopDl;gtpay;

tpdhj;jhs; ˚˚ ,w;fhd nkhj;jg; Gs;spfs; =  (240 + 360) ÷ 4  = 150 

•  guPl;irapy; gFjp A apw;F tpdhj;jhspNyNa xt;nthU tpdhtpw;Fk; toq;fg;gl;Ls;s 

,lj;jpDs;NsNa tpilaspj;jy; Ntz;Lk;;.

2.2.2  tpdhj;jhs; II ,w;F tpdhf;fisj; njupTnra;Js;s tpjKk; tpdhf;fspd;    
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2.2.3    tpdhj;jhs; II  ,w;F vjpu;ghu;f;Fk; tpilfs; Gs;sp toq;Fk; jpl;lk;> 

tpilaspj;jy; gw;wpa mtjhdpg;G> KbT> MNyhridfs;  

Ú tpdhj;jhs; ˚˚  ,w;fhd tpilfs; toq;fy; gw;wpa mtjhdpg;G tiuG 2, 3, 4.1, 4.2, 4.3 
JizAld; jahupf;fg;gl;Ls;sJ.
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1. Kd;dpiyg;glk;> gf;fepiyg;glk;>  fpilg;glk; vd;gtw;iw %d;whk; NfhzKiwiapy; tiujy; 

  (8 Gs;spfs;)

 ikag;Gs;spia rupahf Fwpj;jy;  (2 Gs;spfs;)

 gupkhzq;fs; rupahf 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;)

 

 (njhopDl;g tiujy; Fwpg;Gfis ve;jnthU nkhopapYk; toq;f KbAk;.

  1/2 Gs;spNah jrk Gs;spNah toq;f Ntz;lhk;)

      

fpilg;glk;  

÷  fpilg;glk;     - 12
÷  Kd;dpiyg;glk;     - 12
÷  gf;fepiyg;glk;    - 11
÷  %d;whk;Nfhzk;   - 08
÷  ikag;Gs;sp    - 02
÷  mstPLfs; rupahf fhl;lg;gl;bUj;jy;

   xU glj;jpw;F ,U mstPLfs; tPjk;  

 %d;W  glj;jpw;Fk; 02 × 3   - 06 
÷ msTj;jpl;lk; 1:1    - 03
÷  ml;ltiz     - 06
     nkhj;jg; Gs;spfs;                 - 60  

12

gf;fepiyj; Njhw;wk; Kfg;Gj;Njhw;wk;11 12

1

1

1

1

1

11

1 1 1 1

1

1

1

1

1

111
1

1

1

1

1

1 1 1

1

1

1111

1

1

    

 

kuk; 

jpfjp ngau; rr;rpe;j

ifj;njhopy; 

epWtdk;tiue;jtu; 02.08.2010 jpU Fkhu

guPl;rpj;jtu; 04.08.2010 nry;tp ky;ypfh

1:1 ku Mjhuk;

ET/65/02

(gupkhzj; jsj;ij rupahf ,dq;fhzhtpbd; 05 Gs;spfis Fiwf;fTk;)
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01 Mk; tpdhtpw;F tpilaspf;fg;gl;Ls;sik njhlu;ghd xl;Lnkhj;j mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

  

46-60

16%

31-45

32%

16-30

19%

0-15

34%

- 19 -

,t;tpdhit mz;zsthf 95.21% ,du; njupT 

nra;Js;sdu;. mjd; ,yFjd;ik 45.60% MFk;. ,e;j 

tpdhtpw;F 60 Gs;spfs; toq;fg;gl;Ls;sd. 
mtw;Ws;> 

    00 - 15 vd;w Gs;sp Mapilapy; 34% ,dUk;>
   16 -30 vd;w Gs;sp Mapilapy; 19% ,dUk;>
   31- 45 vd;w Gs;sp Mapilapy; 32% ,dUk;> 
   46 - 60 vd;w Gs;sp Mapilapy; 16% ,dUk;>
Gs;spfisg; ngw;Ws;sdu;.

 tpdhtpw;Fg; Gs;spfs; ngw;Ws;s tpjk;

,t;tpdhTf;F 

tpilaspj;jpUg;gjd; 

,yFjd;ik  45.60% MFk;. 
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  1 Mk; tpdh

 Kjyhk; tpdhtpw;fhd ,yFjd;ik 45.60% MFk;. ,jd;gb ngUk;ghyd guPl;rhu;j;jpfs; 

ntw;wpfukhf ,t;tpdhtpw;F tpilaspj;Js;s mNjNtis nkhj;j guPl;rhu;j;jpfSs;  16% ,du; 45 
I tplf; $ba Gs;spfisg; ngw;Ws;sdu;. kpFjpg; guPl;rhu;j;jpfs; Njhy;tp fz;ljw;fhd fhuzkhf 

mtu;fs; gupkhzj;jsk; gw;wpa rupahd tpsf;fj;ijg; ngw;Wf;nfhs;tjw;Fj; jtwpAs;sikahFk;. 

NkYk; gupkhzj;ij ,Lk;NghJ Mjhuf; Nfhl;bw;Fk; mikg;Gf; Nfhl;bw;Fkhd ,ilntspia rupahf 

Ngzhjjd; fhuzkhf mikg;Gf; NfhLfspd; msTfs; khwpAs;sijf; fhz KbfpwJ. epakf; 

Nfhl;Lg; (kiwe;j NfhL> kj;jpaNfhL) gad;ghl;il tpUj;jpnra;ahikahy; guPl;rhu;j;jpfSf;F cupa 

Gs;spfisg; ngw Kbahky; NghAs;sJ. ,q;F Kjw; Nfhz> %d;whq;Nfhz vwpaf; Nfhl;ghLfs; 

gw;wpa tpsf;fk; Nghjhikia ,dq;fhz KbfpwJ. 

NkYs;s tplaq;fisf; fUj;jpw;nfhs;Sk;NghJ gupkhzj;jsk;> epakf;NfhLfs;>  nrq;Fj;njwpaf; 

Nfhl;ghLfs; njhlu;ghf Nkyjpfkhff; fw;f Ntz;bAs;sJ. ,jd; %yk; rpwe;j Kiwapy; 

tpilaspj;jiy vjpu;ghu;f;f KbAk;. 

   

45.60%
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Njitahd nfhq;fpwPwpd; fdtsT  =  280 m3

Njitahd cyu;nghUl;fspd; fdtsT  =  280 × 1.5 
      =  420 m3       4    
      
tpfpjj;jpw;Nfw;g nkhj;j fdtsT  =  1+2+4 
      =     7 
xU myfpw;fhd fdtsT   =  420

7
     4

      =  60 m3

Njitahd kzypd; fdtsT   =  60 × 2
      =  120 m3     4     
                
Njitahd fy;ypd; fdtsT    =  60 × 4        2
          =  240 m3      2   
          
    (,Wjpg; tpil khj;jpuk; ,Ug;gpd; KOg;Gs;sp toq;fTk;)
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ngWk; #upa rf;jpapd; msT   =  6 kWh/m2

ngw;Wf;nfhs;sf;$ba kpd;rf;jp   =  6 kWh/m2 ×  10
100

   1  

      =  0.6 kWh/m2   1  

Njitahd kpd;rf;jpapd; msT   =  36 kWh

#upa fyg;gliyapd; rJu kPw;wu; msT

      =  36   kWh
 0.6  kWh/m2        

 1
          
       =  60 m2        1

(RUf;Ftjw;F 01 Gs;sp) 
(tpilf;F 01 Gs;sp) 

1' jpNahliyl; %yk;           2                 

2' igjfu]; Kiw          2                  

 my;yJ 3 - 4 - 5, 6 - 8 - 10,  5 - 12 - 13 Kiw

3' nghwpapay; %iykl;lk;      2                           

4' %iykl;lr; Nrhb 1  $ %iykl;lk; 1  

5' nrq;Nfhz Kiw   2

 ^xU Gs;sp khj;jpuk; toq;fTk;'&

                          ^cr;rg;Gs;spfs; 04&

(i)   Fz;L E}y; $ KO epiyak; $ jpNahliyl;  2   

(ii)   ePu;kl;lk; $ Nkrd; kl;lk; $ Nyru; kl;lk 2  

; 
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1  ePu; jiy (water head)   2

2  toq;fy; Fohapd; tpl;lk; (pipe diameter) 2

3  jplypd; kl;lj;jpy; ,Ue;J ePu;j;jhq;fpapd; cauk;  2

4  jpUFgpbfspd; njhif (ePu;tope;NjhLk; msT) 2
5  toq;fy; Fohapd; ePsk;  2

6  Foha; gjhu;j;jk; (cuha;T)  2

7  tisTfspd; vz;zpf;if 2

8 fhw;Wj; jpwf;Fk; thy;T (Air relief) 2

9  rpwpajhf;Fk; T re;jp       2

                                                                          (cr;rg;Gs;spfs; 04)

  1'   kdpju;fsJ fhy; ghjj;jpypUe;J Koq;fhy; tiuahd rhjhuz cauk;    3               
       ^ghjj;ij epyj;jpy; itj;J mku;e;J nfhs;tjw;fhf&

  2'   Kd;dhy; mku;e;jpUg;gtu;fspd; jiyf;F Nkyhy; tpisahl;il    

ghu;itaplf;$bathW ,Uj;jy; 3   
    (kdpjd; mku;e;j gpwF rhjhuz cauk; ) 

xU fk;gj;jpw;fhd tY   =   10 kW
fk;gq;fspd; vz;zpf;if   =   8
,Uf;fNtz;ba Fiwe;jgl;r tY =   8 × 10  1

      =   80 kW    3
 (tpil khj;jpuk; vOjpapUg;gpd; KOg;Gs;spfisAk; toq;fTk;)             

 

÷    gjpy; kpd;gpwg;ghf;fpnahd;iwg; gad;gLj;jy; (standby) 4

÷  ghJfhg;ghd Jizg;ghfq;fisg; gad;gLj;jy; 4

÷  nfhs;ssT $ba kpd;gpwg;ghf;fpiag; gad;gLj;jy; 4

÷  juk; $ba kpd;gpwg;ghf;fpnahd;iwg; gad;gLj;jy; 4

         (cr;rg;Gs;spfs; 04)
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÷  cupa Kiwapy; guhkupj;jy; 4

÷  juk; $ba Nkyjpf ghfq;fisg; gad;gLj;jy; 4

÷  rpwe;j njhopDl;gtpayhsu; kw;Wk; juk; $ba nghUl;fisg; gad;gLj;jy; 4

                                  (cr;rg;Gs;spfs; 04)

(1) kpd; mjpu;r;rp Vw;gly; 3

(2) RoYk; gFjpfspy; cuha;T Vw;gly; 3

(3) vz;nza; Nghd;wtw;wpy; rWf;Fjy; 3

(4) $ba rj;jk; 3

(5) mjpu;T (vibration) 3

(6) fhyg;gLk; thAf;fs; (emission gas) 3

(7) mjpf ntg;gk; 3

 (cr;rg;Gs;spfs; 12)
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2 Mk; tpdhtpw;F tpilaspf;fg;gl;Ls;sik njhlu;ghd xl;Lnkhj;j mtjhdpg;GfSk; KbTfSk; 

MNyhridfSk;

 tpdhtpw;Fg; Gs;spfs; ngw;Ws;s tpjk; ,t;tpdhit 96.79%  khd guPl;rhu;j;jpfs; njupT 
nra;Js;sdu;. ,jd; ,yFjd;ik 22.89% MFk;.  

,e;j tpdhtpw;F 60 Gs;spfs; toq;fg;gl;Ls;sJ. 
    00 - 15 vd;w Gs;sp Mapilapy; 57% ,dUk;>
   16 -30 vd;w Gs;sp Mapilapy; 31% ,dUk;>
   31- 45 vd;w Gs;sp Mapilapy; 11% ,dUk;> 
   46 - 60 vd;w Gs;sp Mapilapy; 01% ,dUk;>
Gs;spfisg; ngw;Ws;sdu;.

0-15

57%

16-30

31%

31-45

11%

46-60

1%

- 19 -
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16-30
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46-60

1%

- 19 -

,t;tpdhtpw;F 11 gFjpfSk; 

cggFjpfSk; cs;sJ. 

mjd; gFjp kw;Wk; cggFjp  

6  ,dJk; ,yFjd;ik 

15%   ,Yk; FiwthdJ. 

,yFjd;ik $ba cggFjp 

(g)(i) MFk;. mjd; 

,yFjd;ik 51%  MFk;. 

(a)(1), (a)(2) kw;Wk; (f) 
Mfpa gFjpfs; kw;Wk; 

cggFjpfs; 3 ,dJk; 

,yFjd;ik 10%  vDk; 

Fiwe;j ngWkhdj;ijf; 

nfhz;Ls;sJ.

,
y
F
j
d
;i
k

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd ,yFjd;ik

2 Mk; tpdhtpd; gFjpfSk; cggFjpfSk; 
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10%

(a) (b) (c) (d) (e) (f) (g) 
(ii) (iii) (i) 

 (1)  (2)

(1) (2) 

10%
20%

14%

31%
42%

10%

51%

11% 12%

41%

  ,t;tpdhthdJ gyJiwfis cs;slf;fpajhfj; jahupf;fg;gl;Ls;sJ. ,jd; ,yFjd;ik mz;zsthf  
22.89% mstpyhFk;.

 gFjp (a) ,d; cggFjpfs; (1), (2) Mfpa ,uz;bdJk; ,yFjd;ik 10% vDk; Fiwe;j ngWkhdj;ijf; 

nfhz;Ls;sJ. ,e;j cggFjpfSf;Fupa tpfpjk; njhlu;ghd fzpj;jy;fis RUf;Fk;NghJ guPl;rhu;j;jpfs; nra;Js;s 

jtWfs; fhuzkhfNt Fiwe;j Gs;spfis ngw Neupl;Ls;sJ. vdNt nghwpapay; njhopDl;gtpaYf;Fupa 

gFjpfSf;Fupa fzpj RUf;fq;fs; gw;wp guPl;rhu;j;jpfs; $ba ftdk; nraYj;j Ntz;bAs;sJ.

  gFjp (b) apdJ ,yFjd;ik 20% MFk;. ,jw;fhd fhuzkhf tpfpjk; njhlu;ghd fzpjg; 

gpur;rpidfisj;  jPu;j;jy; vDk; myF gw;wpa g+uz tpsf;fkpd;ikNaahFk;. vdNt fzpjf; 

Nfhl;ghLfSf;F Nkyjpfkhf myF khw;wk; gw;wp guPl;rhu;jjpfs; mwpT+l;lk; nra;ag;gl Ntz;Lk;.

  gFjp (c) apdJk; ,yFjd;ik 14% vDk; Fiwe;j msitf; fhl;LfpwJ. ,jw;fhd fhuzkhf 

miktJ nrq;Nfhz %iynahd;iw mikg;gJ njhlu;ghf guPl;rhu;j;jp igjfu]; njhlu;ig nray;Kiwahf 

gad;gLj;jpapy;yhikahFk;. 

gFjp  (f) apdJk; ,yFjd;ik 10%  MFk;. ,jw;fhd fhuzkhf ,j;jifa gpur;rpidfSf;F 

tpilaspf;Fk;NghJ nray;Kiwahf mj;jifa re;ju;g;gk; xd;W gw;wpa mDgtk; ,y;yhikahFk;. ,jid 

nray;Kiwahf rpe;jpj;J tpilaspj;jpUg;ghuhapd; ,jid tplf; $ba ,yFjd;ikia guPlr;hu;j;jpfSf;F 

mz;kpf;f Kbe;jpUf;Fk;.

 (g)(i) ,g;gFjpahdJ 51% khd ,yFjd;ikiag; ngw;Ws;sJ. Vnddpy; 

,t;tpdhthdJ mbg;gil fzpj vz;zf;fUf;fSld; $ba fzpjg; gpur;rpid vd;gjdyhFk;. ,q;Fs;s 

vspa fzpj ngUf;FjNy ,jw;Fwpa fhuzkhFk;.  
 (g)(ii) ,q;F (1) Mk; (2) Mk; gFjpf;Fg; ngw;Wf;nfhz;Ls;s ,yFjd;ik 11% ck; 12% ck; MFk;. ,q;F 

kpd; cgfuznkhd;wpd; tbtikg;Gf;fl;llk;> nraw;gLfl;lk; njhlu;ghd mwpT khztu;fsplj;jpy; kpff; 

FiwthfNt fhzg;gLtNjahFk;. ,e;j nrhw;fs; gw;wpa tpsf;fj;ij guPl;rhu;j;jpfSf;F ngw;Wf;nfhLf;f 

Ntz;Lk; vd;gJ njspthfpd;wJ.
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tidjw;rpy;Yf;Fg; gjpyhf (pot wheel) mr;RU(mould) gad;gLj;jy; 4

fspf;Fg; gjpyhf NtW nghUl;fs; gad;gLj;jy; (fNahypd;)  4

      ^4 × 2  = 08 Gs;spfs;&

^4 × 2  = 08 Gs;spfs;&

1'  thfdj;ij kpd;dpdhy; nrYj;jpdhYk; gw;wupia kPz;Lk; kPs; Vw;wk; nra;tjw;F kpd; 

mtrpak;. ,k; kpd;id cw;gj;jp nra;tjw;F jfdr; nray; Kiw gad;gLj;jg;glyhk;.    

,jdhy; NflhFk; thAf;fs; fhyg;glyhk;.   4        

2'  thfdj;ijg; guhkupf;f Njitg;gLk; nghUl;fshy; Nflhd nghUl;fs; cw;gj;jp     

 nra;ag;glyhk;. 4  

3' gw;wwp cw;gj;jp nra;Ak;NghJ fhyg;gLk; nghUl;fs; 4  

4' gw;wwpia mfw;Wk;NghJ Nflhd nghUl;fs; fhyg;gLk;     4     

1'  kpd;djpu;r;rp Vw;gly;                    4 4+
2'  ,ae;jpuq;fspd; ghfq;fis ,af;Ftjhy; ,lu;fs; Vw;gLk;        
3'  jPg;gw;wf;$ba nghUl;fs; 
4'  cw;gj;jpapd; NghJ ntspaplg;gLk; mjpaKf;f thAf;fs;

5'  er;Rg; nghUl;fs; 

                       ^4 × 2  = 08 Gs;spfs;&  

 

1'  kpd;Jz;bg;G Msp (safety switch) gad;gLj;jg;gLjy;  

2'  gupiraply; (shields) $ %Ljy;

3'  Rakhf ,aq;Fk; ghJfhg;G vr;rupf;ifj; njhFjpia mikj;jy;                        

4'  ghJfhg;G tyaq;fis milahskpl;Lf; Fwpj;jy;

  ,ae;jpuj;jpDs; nraw;gLj;jy;

5'  rpwe;j juj;jpyhd Nkyjpfg; ghfq;fs;> nghUl;fisg; gad;gLj;jy;

6'  mKf;f tpLtpg;G thy;itg; gad;gLj;jy; (Pressure releef value)      
                       ^4 × 2  = 08 Gs;spfs;&  

 

4 4+
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(jir> td;$L njhlu;ghd rupahd tpilf;F khj;jpuk; Gs;sp toq;fTk;.) (NkNy 

Fwpg;gplg;gl;Ls;s tpilfSs; mjhtJ ,uz;L Neha;fSf;F 04× 2 Gs;spfSk; 

me;j Neha;f;Fupa fhuzpfs; ,uz;L rupahf ,Ug;gpd; 04 × 2 Gs;spfis 
toq;Ff.&

(,Wjp tpil kl;Lk; ,Ug;gpd; nkhj;jg; Gs;spfisAk; toq;Ff.)   ^12 Gs;spfs;& 

thrpg;G (Ω)

mstPL (Ω)

130

50

20

x 100   0

3
3

3

2 1+

x − 0
100 − 0

50 − 20
130 − 20

30 × 100
     110

=

=

=

x

27 Ω

xOq;fPdk; cz;lhFk; fhuzp

1' ghj typ   4 ePz;l Neuk; epw;wy; / ghuk; J}f;Fjy; 4

2' KJF typ 4 Kd;Ndhf;fp Fdpe;J ,Uj;jy;/ ghuk; J}f;Fjy; 4

3' jir gpuSjy;  4 ,ae;jpug; gFjpfisj; J}f;Fjy; / njhlu;r;rpahf 
Ntiy nra;jy; 4
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3 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd xl;Lnkhj;j mtjhdpg;GfSk; KbTfSk; MNyhridfSk;.

tpdhtpw;F tpilaspf;fg;gl;Ls;s tpjk; ,e;j tpdhitj; njupTnra;Js;s guPl;rhu;j;jpfspd; 

rjtPjk; mz;zsthf 96.96% MFk;. mjd; 

,yFjd;ik 41.30% MFk;. ,t;tpdhtpw;F 60 
Gs;spfs; xJf;fg;gl;Ls;sJ. mjpy;>   
      00 - 15 vd;w Gs;sp Mapilapy; 1% ,dUk;>
    16 -30 vd;w Gs;sp Mapilapy; 79% ,dUk;>
    31- 45 vd;w Mapilapy; 19% ,dUk;> 
    46 - 60 vd;w Mapilapy; 1% ,dUk;>
Gs;spfisg; ngw;Ws;sdu;.

0-15

1%

16-30

79%

31-45

19%

46-60

1%

- 19 -

0-15

1%

16-30

79%

31-45

19%

46-60

1%

- 19 -

0-15

1%

16-30

79%

31-45

19%

46-60

1%

- 19 -

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd

,yFjd;ik

3 Mk; tpdhtpd; gFjpfSk; cggFjpfSk; 

,t; tpdhtpw;F 7 gFjpfSk; 

cggFjpfSk; cs;sd.  

mtw;wpy; 4  gFjpfspJk; 

cggFjpfspdJk; ,yFjd;ik 

15% I tplTk; Fiwe;j 

ngWkhdj;ijg; ngw;Ws;sJ. 

,yFr;Rl;b $Ljyhf cs;s 

cggFjp (b)(i) MFk;. mjd; 

,yFjd;ik 43% MFk;. 

,yFjd;ik Fiwe;j cggFjp 

(c) MFk;. mjd; ,yFjd;ik 

3% MFk;. 

14 14 13
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,
y
F
j
d
;i
k

14% 14% 13%

43% 34%

3%

 All

(b) (c) 

(1) 

(i) (ii) (i) (ii) (iii) 
(a) 

(2) 

 ,e;j tpdh gy ghlj;Jiwfs; cs;slf;ff; $bathW jahupf;fg;gl;Ls;sJ. mjd; ,yFjd;ik  

41.30% MFk;. 'nghwpapaw; njhopDl;gtpaypd; mwpKfk;" Nju;r;rpapDs; fw;gjw;Fs;s 'njhopDl;g 

fhuzp" vDk; gpujhd nrhy; gw;wpa Fiwe;j tpsf;fk; fhuzkhf (a)(i) ,d; (1), (2) cggFjpfspNy 

guPlrhu;j;jpfsplkpUe;J mjpfk;Ngu; ntw;wpfukhf tpilaspj;jpUf;ftpy;iy. vdNt gpujhd nrhw;fs; 

gw;wpa tpupthd tpsf;fj;ij guPl;rhu;j;jpfSf;Fg; ngw;Wf; nfhLf;f Ntz;Lk;. 

 ,q;F gFjp (a) (ii) ,w;Fg; guPl;rhu;j;jpfs; tpilaspf;Fk;NghJ g+r;rpaf; fhyy; (Zero Emission) vDk; 

nrhy;Yld; njhlu;Gila nrad;Kiw tpsf;fj;ijg; ngw;wpy;yhjjd; fhuzj;jpdhy; nghUj;jkpy;yhj 

tpilaspj;jpUe;jdu;. vdNt g+r;rpaf; fhyy; vDk; nrhy;iy Nkhl;lhu; thfdq;fspd; njhopw;ghl;bw;F 

kl;Lk; Neub jhf;fj;ij fUj;jpw; vOjhJ kiwKfkhf Vw;gLfpd;w jhf;fq;fs; gw;wp ftdj;jpw; 

nfhz;L tpilaspg;gjw;Fg; guPl;rhu;j;jpfs; Kaw;rpnaLj;jy; Ntz;Lk;. 

 cggFjp (b)(i), (ii) 'njhopw;rhiyfspNy Vw;glf; $ba tpgj;Jf;fisj; jLj;Jf;nfhs;Sk; Kiwfs;" 

vDk; Nju;r;rp kl;lj;ij cs;slf;Ffpd;w mNjNtis ngUk;ghyhd vz;zpf;ifahd guPl;rhu;j;jpfs; 

,t;tpdhtpw;F tpilaspg;gjw;F Kaw;rpnaLj;j NghjpYk; rupahf tpdhit tpsq;fpf; nfhz;Ls;sijf; 

fhz Kbatpy;iy. vdNt njhopw;rhiyfSf;fhd fsr;Rw;Wyhit my;yJ tPbNahf; fhl;rpfisf; 

fhz;gpj;J my;yJ guPl;rhu;j;jpfsplj;jpy; ,e;jj; Nju;r;rp kl;lk; gw;wpa tpsf;fj;ij mjpfupg;gjw;F 

eltbf;if vLf;f Ntz;Lk;. myFfSk; msTfSk; vDk; Nju;r;rpapd; NghJ vz; RUf;fy;  

gw;wpa tpdhnthd;W (c) gFjpapNy cs;slf;fg;gl;Ls;s mNjNtis mq;F tiuG %yk; fzpg;gply; 

gw;wp guPl;rhu;j;jpfs; kpfTk; ftdkpy;yhj Kiwapy; tpilaspj;Js;sijf; fhz KbfpwJ. vdNt 

fzpjr;RUf;fq;fs; gw;wp ntt;NtW fzpj;jy;fisr; nra;tpj;J Kd;dhaj;jj;Jld; guPl;rhu;j;jpfs; 

guPl;irf;F Kfq; nfhLf;f Ntz;Lk;. 
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Kf;fpak;: guPl;rhj;jpfs; ge;jpia mbg;gilahf nfhz;L tpilaspf;fNtz;Lk;.          
   1'   jkJ njhopyhsu;fis rupahf topelj;jy;
     2'  jkJ njhopyhsu;fis Cf;Ftpj;jy;$nray; Nehf;FWj;jy;.
     3'  NtiyfisAk; nghWg;Gf;fisAk; gfpu;e;jspj;jy; 

     4'  jkJ njhopyhsu;fis ek;gpf;if nfhs;sy;

                               ^02 x 2 = 04 Gs;spfs;&

gzp eltbf;if

jpl;lkply; jdJ tpahghuj;jpw;F Njitahd jpl;lk; xd;iw 

jahupj;jy;

fl;Lg;gLj;jy; fl;Lg;gLj;jy; Kiwiaj; jhgpj;jy;/jPu;khdpj;jy;

   ^2 tPjk; 04 Gs;spfs; = 08 Gs;spfs;&

gyk;      -   mDgtk; tha;e;j njhopyhsu;fs; ,Uj;jy; /     
   njhopw;rhiyf;F cupikahsuhf ,Uj;jy;.     
gytPdk;      -   njhopyhsu;fSf;fhd fl;Lg;gLj;jy; cghaq;fis cupa   

   Kiwapy; gad;gLj;jhik.

   njhopyhs;fs; kPJ mjpf ek;gpf;if nfhz;bUj;jy;.

   epjp Kifhikj;Jtk; gytPdkiljy;.

   jpU rr;rpe;j rupahd Kfhikj;Jtj;ijAk; cghaq;fisAk;  

   gad;gLj;jhik.

   ,yf;F/jpl;lkply; ,y;yhik.
   ,Ug;Gf;fl;Lg;ghl;by; gytPdk;.

   ,yghk; njhlu;ghd mwptpd;ik/tpsq;fhik.
tha;g;G  - fpuhkg;Guq;fspy; njhiyf;fhl;rp md;ldhf;fspd; tpepNahfk;  

   mjpfupj;jpUf;fpd;wik.

mr;RUj;jy; - efug;Gwg; gpuNjrq;fspy; NtWgl;l njhopDl;gKiwfs;   

   gpugy;akiljy;.

   ,izak; kw;Wk; njhiyf;fhl;rp Nghd;w etPd njhopDl;g   

   Kiwfs; gpugy;akiljy;.

                               ^02 x 4 = 08 Gs;spfs;&
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÷    tpw;gidf; Fwpf;Nfhs; xd;iw Vw;gLj;jpf;nfhs;sy; (VjhtJ tUlj;jpy; 
re;ijg;gLj;jy; njhifia ve;j mstpw;F tpupTgLj;j Ntz;Lk; vd 

,yf;nfhd;iw jPu;khdpj;Jf;nfhs;sy;). 

÷    tpw;gid cgha Kiwfis Kd;dNu jPu;khdpj;jy;.

÷    rupahd tpepNahff; fl;Lg;gLj;jy; cghaq;fis mikj;Jf; nfhs;sy;. 

                               ^02 x 2 = 04 Gs;spfs;&

÷   rpwe;j Fztpay;Gfs; juq;fs; nfhz;l nghUl;fis thbf;ifahsu;fSf;F toq;Fjy;.

÷   rupahd tpiyia epu;zapj;jy;.

÷   thbf;ifahsu;fSf;F nghUl;fs; gw;wpa cz;ikahd jfty;fisf; $wy;.

÷   thbf;ifahsu;fSf;F jtwhd tpsq;fq;fis toq;fp Vkhw;whJ ,Uj;jy;. 

÷   nghUl;fspd; juj;ij cau;kl;lj;jpy; NgZjy;.  
                               ^02 x 2 = 04 Gs;spfs;&

 1' &' 2200$-          ^02 Gs;spfs;&

2'  &' 2200$- tpiykl;lj;jpy; Efu;Nthu; nfhs;tdT nra;tjw;Fk; tpw;gidahsu;
    mt;tpiyf;F toq;Ftjw;F cld;gly;.                 ^02 Gs;spfs;&

-    gz;G NkYk; Nkk;gLj;jy;.

-    nghUl;fspd; Fztpay;G / tpw;gid rYiffis toq;Fjy; / jw;Nghja tpiyiaf;   
 Fiwj;jy;.

- Nghl;b tpiynahd;iwj; jPu;khdpj;jy; /tpsk;gu cgha Kiwfis tpUj;jp nra;jy;
- Gjpa cghaKiwfis mwpKfg;gLj;jy;/ mwpT+l;ly; / Gjpa tpsk;gu Clfq;fis   
 (njhiyf;fhl;rp) gad;gLj;jy; / tpw;gidf; fopTfs; toq;fy;.
- Nkk;gLj;jy; eltbf;iffis tpUj;jp nra;jy; (guprpy;/tTru;/Nghl;b).
- tpw;gid Kftu;fSf;F toq;Fk; fopT gzj;njhifia mjpfupj;jy;.
- rpy;yiu tpahghupfSld; ,U rhuhUk; ,yghfukhd cld;gbf;iffis Vw;gLj;jy;.
- nghjpaply;fis ftur;rpfukhf Nkw;nfhs;sy;.

- cw;gj;jpg; nghUs;fis ftur;rpfukhf Kbg;Gr; nra;jy;.

- cj;juthjf;fhyj;ij ePbj;jy; / mwpKfk; nra;jy;.

- tpw;gid Copau;fisg; gad;gLj;jp $Ljyhf tpw;gid nra;tjw;F Kaw;rpj;jy;.

                               ^02 x 2 = 04 Gs;spfs;&
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÷  ngUspd; tpiy
÷  nghUspdhy; fpilf;Fk; rhu;G ,yhgk; / Njwpa ,yhgk;
÷  cw;gj;jpf;fpuak; (%yg;nghUs; tpiy> njhopyhsu; $yp>     

 nghjpaply; tpiy)

÷ njhopDl;gk;

÷  cw;gj;jpf;nfhs;sT

÷  cw;gj;jp nra;af;$ba NtW Nghl;buPjpahd gz;lq;fs;

 (rhjhuz %yg;nghUs; / cw;gj;jpf; fhuzpfisg; gad;gLj;jy;)

          ^02 x 02 = 04 Gs;spfs;&

(fzpj;jy; ,y;yhtpby; Gs;sp toq;fg;gl khl;lhJ)

                    EXP      PLX
   tpw;gid tpiy       &' 1800  &' 2200
  tpw;gidf; fpuak;      ^700&     ^1000&
  nkhj;j ,yhgk;              1100       1200   
        ^02 Gs;spfs;&      ^02Gs;spfs;) ^04 Gs;spfs;&

EXP ,w;fhd 
vjpu;ghu;f;Fk; tUkhdk;  =   tpw;gid tpiy ×  myFfspd; tpiy 

   =    1800 × 5000
   =    &' 9,000,000    ^04 Gs;spfs;&
(fzpf;fg;glhky; vOjpapUg;gpd; Gs;spfs; toq;fg;glkhl;lhJ)

(#j;jpuk; rkd;ghL ,y;yhky; ngWkhdq;fis khjpupahff; nfhz;bUg;gpd; Gs;spfs; 

toq;fTk;.)

PLX ,w;fhd
vjpu;ghu;f;Fk; ,yhgk;  =   &' 2200  × 5250
       =   &' 11,550,000    ^04 Gs;spfs;&
mjpf ,yhgj;Jld; vjpu;ghu;j;j tpw;gid tUkhdj;ijg; ngw;Wf;nfhs;s 

KbAkhf ,Ug;gJ PLX cw;gj;jp nra;tjhy; MFk;.             ^02 Gs;spfs;& 
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     EXP ,d;
 gq;fspg;G    =   xU myfpd; tpw;gid tpiy - myF khWk; fpuak; 
        =    1800 - 600
       =   &. 1200
 ^gq;fspg;igf; fhz;gJ fl;lhakpy;iy& 

 ,yhg rkg;ghl;Lg;Gs;sp    =   epiyahd fpuak;
myfpd; gq;fspg;G

       =  
 90,000
  1200  

         = 75myFfs;             

 (,Wjp tpilf;F 'myF" vdf; Fwpg;gplg;gl;bUg;gpd; Gs;spfs; 02) ('myF" vdf;   

 Fwpg;gplhtpbd; Gs;sp 01)   
 
 PLX ,d;
 gq;fspg;G    =    2200 - 900
       =    1300

 ,yhg rkg;ghl;Lg;Gs;sp  =   epiyahd fpuak;
myfpd; gq;fspg;G

      =    130,000
  1300  

       =    100myFfs;          

 (,Wjp tpilf;F 'myF" vdf; Fwpg;gplg;gl;bUg;gpd; Gs;spfs; 02) 'myF" vdf;   

 Fwpg;gplhtpbd; Gs;sp 01)   

 rupahd rkd;ghLk;

gpujpaplYk;

^02 Gs;spfs;&

^02 Gs;spfs;&       

^nkhj;jk; 04 Gs;spfs;&

 
rupahd rkd;ghLk;

gpujpaplYk;

^02 Gs;spfs;&       

^02 Gs;spfs;& 

^nkhj;jk; 04 Gs;spfs;&

1 1

1 1

1'  epWtdj;jpd; nfhs;iffs;
2'  jpU rr;rpe;jtpd; Nghl;bahsu;fspd; elj;ijfs;
3'  tpepNahfr; nryT (re;ijg;gLj;jy; Nritfspd; fpuak;)
4'  thbf;ifahsu;fspd; elj;ijfs; (tpUg;gk;)

                              
               ^02 x 2 = 04 Gs;spfs;&
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4 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd xl;Lnkhj;j mtjhdpg;GfSk; KbTfSk; MNyhridfSk;:

  
 tpdhtpw;Fg; Gs;spfs; ngw;w tpjk; ,t;tpdhitj; njupTnra;Js;s guPl;rhu;j;jpfspd; rjtPjk;  

mz;zsthf 95.61% MFk;. mjd; ,yFjd;ik 28.21% 
MFk;. ,e;j tpdhtpw;F 60 Gs;spfs; toq;fg;gLl;Ls;sd 
mjpy;>  00 - 15 vd;w Gs;sp Mapilapy; 37% ,dUk;>
   16 -30 vd;w Gs;sp Mapilapy; 57% ,dUk;>
   31- 45 vd;w Gs;sp Mapilapy; 6% ,dUk;> 
   46 - 60 vd;w Gs;sp Mapilapy; kpff; Fiwe;j  

mstpdUk; Gs;spfisg; ngw;Ws;sdu;.

46-60
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57%

0-15

37%
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tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd ,yFjd;ik

4 Mk; tpdhtpd; gFjpfSk; cggFjpfSk; 

           ,e;j tpdhtpw;F

14 cggFjpfs; cs;sd. mtw;wpd; 

7 cggFjpfsJ ,yFjd;ik 15% 
,w;Fk; Fiwthd ngWkhdj;ij 

ngw;Ws;sJ. $Ljyhd 

,yFjd;ik vl;lg;gl;l  cggFjp 

(b)(ii) MFk;. mjd; ,yFjd;ik 

77% MFk;. ,yFjd;ik  kpfTk; 

Fiwe;j cggFjp (b) (i) 2 MFk;. 

mjd; ,yFjd;ik  2%  MFk;. 
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(a) (b) (c) 

68%

10%

59%

  9%

 24%

 66%

2%

30%

5% 6% 8% 10%
15%

77%

 ,t;tpdhtpdJ Kaw;rpahz;;ikAk; Kfhikj;JtKk; njhlu;ghd Nfhl;ghL  kw;Wk; eilKiw mwpT 

tpsf;fj;ij kw;Wk; kjpg;gPL nra;jtw;F jahupf;fg;gl;l tpdhthFk;. ,jd; ,yFjd;ik 28.21% MFk;. 

Kfhikj;Jtg; gz;Gfs; kw;Wk; re;ijg;gLj;jy; jpl;lkply; gw;wp guPl;rhu;;j;jpapd; mwpT guPl;rpf;fg;gl;Ls;s 

(a)(ii), (a) (iv), (a)(v) cggFjpfspd; ,yFjd;ikfs; KiwNa 10%, 9%  24% vd;gdthFk;. ,e;j 
tplag; gFjpfSf;Fupa mwpTk; tpsf;fKk; guPl;rhu;j;jpfsplj;jpy; cWjp nra;ag;glhj fhuzj;jpdhy; 

,yFjd;ik Fiwtjw;fhd fhuzkhf mike;Js;sJ. khztu;fSf;F eilKiw tpahghur; 

#oy; epiyikfs; kw;Wk; epfo;Tfs; gw;wpa eilKiw tpsf;fj;ijAk; rupahd Nfhl;ghL gw;wpa 

tpsf;fj;ijAk; fsr;Rw;Wyh kw;Wk; eilKiw epfo;Tfspd;  Kfhikj;Jt gz;Gfis  tFg;giwapy; 

fye;JiuahLjYf;F cl;gLj;Jtjd; %yk; guPl;rhu;j;jpfsp;d; tpsf;fj;ij tpUj;jp nra;Jnfhs;s 

Ntz;Lk;. 

,e;jg; gFjpfSs; Fiwe;j ,yFjd;ikiaf; fhl;Lfpd;w cg gFjp (b)(i) 2 MFk;. mjw;fhd fhuzq;fshf 

ngUk;ghyhd guPl;rhu;j;jpfs; Nfs;tpAk; toq;fYk; rkdhfTs;sJ vd khj;jpuk; Fwpg;gplg;gl;Ls;sjhFk;. 

cggFjp (b)(i) 2 ,w;F thbf;ifahsu;fs; nghUl;fisf; nfhs;tdT nra;tjw;Fk; toq;Fgtu;fs; 

me;j tpiyf;F toq;Ftjw;F ,zq;FtJ Mfpa tpilfis vjpu;ghu;j;j NghjpYk; ngUk;ghd;ikahd 

guPl;rhu;j;jpfs; tpsf;fky;yhky; Nfs;tpAk; toq;fYk; rkdhdJ vd;gij khj;jpuk; Fwpg;gpl;bUg;gjd; 

%yk; ,yFjd;ik kpfTk; Fiwe;j gFjp vDk; epiyf;Fs;shf;fpAs;sJ. juk; 13 ,y; filrpj; 
Nju;r;rpapd; fPo; fw;gpf;fg;gLfpd;w Kaw;rpahz;ikAk; Kfhikj;JtKk; vDk; gFjpapd; gpujhd nrhw;fs; 

mtw;wpd; tpsf;fk; Nghd;Nw mjw;Fupa #j;jpuq;fs; gw;wpa rpwe;j tpsf;fk; guPl;rhu;j;jpfsplj;jpy; 

,Uj;jy; Ntz;Lk;. 
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X

X

Y

Y

nehJky; (eLepiy tyak; fpilahf rupahf eLepiy Fwpf;fg;gl;bUe;jhy; 

KOg;Gs;sp toq;fTk;.)

nehJky; (eLepiy) tyak; nehJky; eLepiy tyak;

2 2

nehUq;Fk; tyak;
,Oit tyak;

,Oit tyak;
nehUq;Fk; tyak;

2 2

22

44
kPstYT+l;ly; ,lk;

(fk;gpfspd; vz;zpf;if mtrpakpy;iy)

÷  nfhq;fpwPw;Wf;fspd; ,Otpir (Tension) gytPdkhfhky; (nehUq;Fk; rf;jp 1$4MFk;).

÷  tYT+l;ly; %yk; cWjpailar; 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 jtpuj;Jf;nfhs;syhk;.

                               ^04 x 2 = 08 Gs;spfs;&
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 ÷ 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

                               ^04 x 2 = 08 Gs;spfs;&

 ÷ Kd;jifj;j nfhq;fpwPw;W rhjhuz nfhq;fpwPw;iw tpl cWjp $bajhifahy; rpwpa   

  FWf;Fntl;L msit gad;gLj;Jtjhy; %yg;nghUl;fis kPjg;gLj;j     

 KbAk;(Fiwf;fyhk;).

 ÷ Kd;jifg;G nfhq;fpwPw;Wfspy; 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 rhuk; mikg;gjw;fhd  nryT FiwAk;.

÷ ntbg;Gfs; Vw;gLtJ FiwAk;.

  (cjhuzk;: ghyk;> Gifapuj jz;lthsf; fl;il nfhq;fpwPw;W fjTfs;> J}z;fs;>   

 kpd;fk;gq;fs;)               

 ÷ mjp$ba ,Wf;fy; Vw;gLk; NghJ gpupghLk; (Segregation) rpwpa jpws;fSk;   

ngupa jpws;fSk; ntt;Ntwhf epiyg;gLtjdhy; cWjp FiwthFk;.

 ÷  mjp$ba ,Wf;fj;jpd; NghJ nfhq;fpwPw;W Nkw;wsj;jpd; kPJ ,Uf;Fk; ePUld;   

 rPnke;J Fok;G Nky; tUtjdhy; cWjp FiwthFk;     
                                                (cr;rg;Gs;spfs; 8)

mj;jpthuj;ij tiue;J VjhtJ %d;W gFjpfisf; Fwpj;jy;. (glj;ijg; ghu;f;f)    
                                                                                     ^06 Gs;spfs;&

gl;b mj;jpthuj;jpd; ePsk; J}zpypUe;J xU gf;fj;jpw;F njhlur;rpahf ,Uf;Fk; fUj;ij 

vOJjy; or glk; %yk; fhl;ly;

                                                   ^02 Gs;spfs;&

,Wf;fy; nray;Kiwapdhy;

÷ ,Wf;fy; nray;Kiwapdhy; ePu;f;Fkpo;fs; ntspNaWk; 2  

  (jbg;G> cWjp mjpfupf;Fk;) 6

÷ ePu;f;Fkpo;fs; ntspNaWtjdhy; cg;Gj;jd;ik nfhz;l ePuhtp nfhq;fpwPw;WfSf;F  

  cl;nry;tjdhy; JUg;gpbj;jy; Vw;gLtJ FiwthFk;.

÷ jpus; rPuhfg; guTtjdhy; cWjp $Lk;.

  ePu;f;Fkpop ntspNaWjy; vd khj;jpuk; vOjpapUg;gpd; 02 Gs;spfs; 

  nkhj;jk; 8 Gs;spfs;                          (cr;rg;Gs;spfs; 8)
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^xU tplaj;Jf;F 05 Gs;spfs; tPjk; nkhj;jk; 10 Gs;spfs;&

^xU tplaj;Jf;F 05 Gs;spfs; tPjk; nkhj;jk; 10 Gs;spfs;&

    ^xU tplaj;Jf;F 01 Gs;sp tPjk; nkhj;jk; 2 Gs;spfs;&

÷  $iukPJ Vw;gLk; Rik kw;Wk; jhq;fp ,ilj;J}uk; (span) $Ltjdhy; Vw;gLk; gy;NtW  
 jifg;G tpirfs; 

 (cjhuzk;: Rik: kha;Rik> Rw;whly; Rik) jhq;fp ,ilj;J}uj;ij njhlu;GgLj;jp       

 tpgupj;jy;

÷  nghUl;fspd; ntt;Ntwhd cWjp (mup kuq;fistpl cUf;F rf;jptha;e;jJ.)

÷  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.

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

÷   cUf;F ^H, L ,Uk;G> fy;tidRf; Foha;&

÷    nfhq;fpwPw;W tYr;rl;lg;gly;

fPy mj;jpthuk;

mbgPlr;

Rtu;

<uk; Gfh tup

mbgPlf; fhiuaply;
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5 Mk; tpdhtpw;F tpilaspj;Js;sik njhlu;ghd xl;Lnkhj;j mtjhdpg;GfSk; KbTfSk; MNyhridfSk;.

tpdhtpw;F tpilaspf;fg;gl;Ls;s tpjk; ,e;j tpdhitj; njupTnra;Js;s guPl;rhu;j;jpfspd; 

rjtPjk; 79.61% MFk;. mjd; ,yFjd;ik 32.23% 
MFk;. ,t;tpdhtpw;F 90 Gs;spfs; xJf;fg;gl;Ls;sJ.  
   00 - 23  vd;w Gs;sp Mapilapy; 44% ,dUk;>
  24 - 45 vd;w Gs;sp Mapilapy; 38% ,dUk;>
  46 -  68 vd;w Gs;sp Mapilapy; 15% ,dUk;> 
  69 - 90 vd;w Gs;sp Mapilapy;  3% ,dUk;>
Gs;spfisg; ngw;Ws;sdu;. 

0-23

44 %

24-45

38%

46-68

15%

69-90

3%
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tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd ,yFjd;ik

5Mk; tpdhtpd; gFjpfSk; cggFjpfSk;

,t; tpdhtpw;F 12 gFjpfSk; 

cggFjpfSk; cs;sd.  

mtw;wpy; 9  gFjpfspJk; 

cggFjpfspdJk; ,yFjd;ik 

40% I tplTk; Fiwe;j 

ngWkhdj;ijg; ngw;Ws;sd. 

,yFjd;ik $Ljyhf cs;s 

cggFjp (f)(iii) MFk;. mjd; 

,yFjd;ik 79% MFk;. 

,yFjd;ik Fiwe;j cggFjp 

(b) MFk;. mjd; ,yFjd;ik 

17% MFk;. 
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(a) (b) (c) (d) (e) (f) 

38%
31% 29%

42%

17% 21%

61%

27% 32%
22% 27%

79%

  ,e;j tpdhthdJ xl;Lnkhj;j tpdhf;fspYNk gpugy;akhd tpdhthfTs;sJ. ,jidj; njupTnra;j 

rjtPjk; 79.61% MFk;. vdpDk; ,jd; ,yFjd;ik 32.23% vDk; Fiwe;j kl;lj;jpy; cs;sJ. 

,e;j tpdh mbg;gilf; fl;llj; njhopDl;gtpaypd; Nju;r;rpapy; mlq;fpAs;sJld; ,jd;  (a), (b),(c), 
(d) Mfpa gFjpfspy; nfhq;fpwPw;W cw;gj;jpr; nray;Kiw njhlu;ghfTk; gFjp (e) apy; mj;jpthuk; 

njhlu;ghfTk; (f) gFjpapypUe;J $iu njhlu;ghfTk; guPl;rpf;fg;gl;Ls;sJ. 
   ,e;j tpdhtpy; $Ljyhd ,yFjd;ikia (f) (iii) gFjp nfhz;Ls;sNjhL mJ 79%MFk;. mq;F 

$iuapd; fl;likg;gpw;F mup kuj;jpw;Fg; gjpyhf gad;gLj;jf; $ba gjpyPl;Lg; nghUl;fs; ,uz;ilg; 

ngaupLjy; fl;ll njhopDl;gj;jpd; Muk;g mwpitg; gad;gLj;jpAk; nra;a KbAnkd;gJ ,jw;fhd 

fhuzkhFk;. VidNahu; Njhy;tpailtjw;fhd gpujhd fhuzpahf nghUl;fspd; ,ay;GfisAk; 

ngau;fisAk; rupahf NtWgLj;jp ,dq;fhz Kbahky; Nghdijf; Fwpg;gpl KbAk;. (cjhuzkhf 

cUf;F> ,Uk;G vd;gd ,uz;L nghUl;fs; vd ,dq;fhzKbahik) ,e;j tpdhtpw;F  44% 
Md guPl;rhu;j;jpfs; 24 Gs;spfis tplTk; Fiwthfg; ngw;Ws;sdu;. ,yFjd;ik 30% I tpl 
Fiwthd gFjpfshf (a)(iii),(b), (c), (d) (ii), (f)(i), (f)(ii) If; Fwpg;gpl KbAk;. Vida gFjpfs; 

XusT ,yFthtjw;F mbg;gilf; fl;ll njhopDl;gk; gw;wpa mwpitr; nrad;Kiwahf 

gad;gLj;jg;gLtjdhYk; nghJ mwptpdhYk; gjpy; mspf;f ,aYkhjy; fhuzkhf mike;Js;sJ. 
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  gFjp (a)(iii) ,ypUe;J nfhq;fpwPw;W tYt+l;ly; nra;ag;gl Ntz;ba ,lq;fis rupahf 

,dq;fz;L nfhs;sNtz;bAs;sJ. ,J nfhq;fpwPw;W  gw;wpa  Nfhl;ghLfspd; mbg;gilapyiktjhy; 

me;j rupahd Nfhl;ghL mwpT guPl;rhu;;j;jpfsplj;jpy; tpUj;jp nra;ag;gl;buhikNa ,t;tpayhikf;Fupa 

fhuzkhFk;. 

 gFjp (b)(iii) apw;Fk; nfhq;fpwPw;W tYt+l;ly; nra;Ak; tpjk; gw;wpa Nfhl;ghl;L mwpT ,y;yhky; 

tpilaspj;Js;sikNa ,jw;Fupa fhuzkhFk;.  

 gFjp (f)(i) ,w;F tpilaspg;gjw;F $iu gw;wpa rupahd Nfhl;ghLfs; gw;wpa tpsf;fk; 

Njitg;gLfpd;wJ. mjd;gb $iu tifg;gLj;jYf;Fk; jhq;fp fpilj;jsj;jpw;Fk; ,ilapYs;s 

njhlu;ig rupahf tpsq;fpf; nfhs;Sjy; Ntz;Lk;. mjw;Fupa %yg;nghUl;fspy; fhzg;gLfpd;w 

ngsjpf vy;iyfs; gw;wpAk; nrad;Kiw vy;iyfs; gw;wpAk; mwpe;jpUj;jy; mtrpakhFk;.

 gFjp (f)(ii) apw;Fk; tpilaspg;gjw;F $iu njhlu;ghd gpujhd nrhw;fisg; gw;wpAk; mtw;wpd; 

nghUs; gw;wpa tpsf;fj;Jld; fw;wy; Ntz;Lk;. 

 
 cjhuzkhf mfy;T vd;gJ Fwpj;J ,q;F rupahf tpsq;fpf; nfhs;s Ntz;Lk;. 
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÷ mupfopT    -   ePu;%y Kjy;fspypUe;J (source) ePu; Rj;jpfupg;gpYs; ePiu    

    cl;nrYj;Jtjw;F Kd; cs;nsLg;gpw;F (intake) mz;ikapy; 

    mup fopT epfOk;

  -   ,jd; NghJ ePupy; kpjf;Fk; mjpfsT fdkhd nghUl;fs; ePupypUe;J  

    mfw;wg;gLfpd;wd.

  -   tbtiffs;

    ful;L mupjl;L (coarse screen)
    eLj;ju mupjl;L (medium screen)                                  
    Ez;zupjl;L (fine screen)
    EZf;F mupjl;L (micro screen)

÷    fhw;Nwhl;lk; -   ,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;:  H2S, CO2 …..&

÷ jpwsYk; milaYk; -   ePupy; cs;s njhq;fy; Jzpf;iffs; fl;bfshf   

     khw;Wtjw;F 

    -   jpwsr; nra;tjw;F ePUld; jpwisiar; (coagulant)   
     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.

÷    tbfl;ly;  -  ,J kzy; tbfl;bfspd; %yk; eilngWk;.

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

÷ njhw;W ePf;fy; -   tbfl;ba ePupy; mlq;fpAs;s Ez;zq;fpfis tpNrlkhf 

     gw;wPupahit mfw;Wjy;

       njhl;L ePf;fy; %yk; FNshupd; %yk; eilngWk;.                 

2

2

2

2

2

xU gbKiwf;F 1 Gs;sp    05       

tpguj;jpw;F 1  Gs;sp          gbKiwfSf;F    
nkhj;jk; 10 Gs;spfs;
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(i)  jpUF gpb -  gad;gLj;jg;gLfpd;w ePu; toq;fiyf; fl;Lg;gLj;jy;

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

(ii) thy;T -  ePu; nry;tijf; Fiwg;gJk; $l;LtJkhFk;

   ,ay;ghf ePu; toq;Ftij epWj;Jjy;

   G+uzkhf %b ePu; nry;tij jLf;fyhk;

   FohAs; cs;s thAf;fis mfw;wy;

(iii) ePu; nghwp -   foptiw Fe;jpr;rl;bapd; mbapy; ePiu Njf;fpitj;Jf;nfhs;sy;

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

   mq;fpfs; FohA+lhf tUtijj; jLj;jy;

   mOf;Ffs; / Jzpf;iffs; kzy; gpujhd FohapDs;   

    nry;tij jLj;jy;

(iv) mOf;fj;njhl;b - fopTfs; ghjfkpy;yhj kl;lj;jpw;F kf;fhf gba tply;                                            

(v) Ml;gpyk; -   Foha;top milahky; ghJfhf;fpd;wJ                                 

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

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

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

 ÷  rha;thd ,lq;fspNy ,Otpiriag; Ngzpf;nfhs;tjw;F 

      ^xU tplaj;Jf;F 03 Gs;spfs; tPjk; 15 Gs;spfs;&

FohapDs; gha;k mirtpd; NghJ jpBnud mt;tirT epw;Fk; NghJ my;yJ mt;tirTj; 

jpir khWtjd; fhuzkhf Vw;gLfpd;w vOr;rp fhuzkhf nghq;fypdhy; (surge) ePu; mijg;G 

Vw;gLk;.

mire;J nfhz;bUf;fpd;w ePu;j;jpzptpd; (mass) Ntfj;ij khw;Wtjw;fhf jpzpT Mu;KLfy; 

my;yJ mku;KLfypw;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;.

 

             (cr;rg;Gs;spfs; 10)
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kl;lj;

jhdk;
B.S. I.S. F.S. Rise Fall R.L. Remarks

1
2
3
4
5
6

2.5

2.5
(0.7)
1.8

1.4
0.5
3.0
1.8

0.7
0.7

1.1
0.9

1.2
1.1
4.3

(2.5)
1.8

2.5

2.5

100.00
101.1
102.0
99.5
100.7
101.8

(100.0)
1.8

A
B
C
D
E
F 

                 ^rupahd juTf;F 02 tPjk; nkhj;jk; 34)
06
40

÷ cgfuzj;jpd; my;yJ fUtpapd; tO

÷ juT gLj;Jk;NghJ Vw;gLk; tO

÷ juTfis thrpf;Fk; NghJ Vw;gLk; tO  

÷ fzpf;Fk; NghJ Vw;gLk; tO  

÷ kl;lf;Nfhiy epiyf;Fj;jhf itf;fhik 

÷ fUtpia rupahd Kiwapy; kl;lkhf itf;fhik 

÷ #oypdhy; Vw;gLk; tO                                (03 fhuzpfSf;F 03 Gs;sp tPjk; 09)

÷ fzpg;gjw;fhd epajpfisg; gad;gLj;Jjy;

÷ kl;lf;fzpf;F kl;lf;Fkpo;fisg; nghUj;Jjy;

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

÷ ,yf;fj;ij J}z;ikg;gLj;jy; 

÷ cupa epiyapy; khj;jpuk; fUtpiag; gad;gLj;Jjy;

÷ thrpg;ig ngw;Wf;nfhs;s xUtu; khj;jpuk; <Lgly;

                                                                    (01 Gs;sp)

                                                        (tpguj;Jf;F 02 Gs;spfs;)

                                      (2 fhuzpfSf;F 03 Gs;spfs; tPjk; 06 Gs;spfs;)

(khw;wpa kl;lk; kl;Lk; ,Ug;gpd; Gs;sp ,y;iy)
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6Mk; tpdhtpw;F tpilaspf;fg;gl;Ls;sik njhlu;ghd xl;Lnkhj;j mtjhdpg;GfSk; KbTfSk; MNyhridfSk;

  
 tpdhtpw;Fg; Gs;spfs; ngw;w tpjk; ,t;tpdhitj; njupTnra;Js;s guPl;rhu;j;jpfspd; 

rjtPjk; mz;zsthf  63.89% MtJld; mjd; 

,yFjd;ik 37.91% MFk;. ,e;j tpdhtpw;F 90 
Gs;spfs; toq;fg;gLk;. 

   00 - 23 vd;w Gs;sp Mapilapy; 41% ,dUk;>

  24-45 vd;w Gs;sp Mapilapy; 28% ,dUk;>

  46- 68 vd;w Gs;sp Mapilapy; 23% ,dUk;> 

  69 - 90 vd;w Gs;sp Mapilapy; 8% ,dUk;>
Gs;spfisg; ngw;Ws;sdu;.

0-23

41%

24-45

28%

46-68

24%

69-90

8%

- 19 -

 46−68

23%

,
y
F
j
;j
d
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k

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd ,yFjd;ik

6 Mk; tpdhtpd; gFjpfSk; cggFjpfSk; 

,e;j tpdhtpw;F 10 gFjpfSk; 

cggFjpfSk;  cs;sJld; 

mjpy; 5 cggFjpfspd;  

,yFjd;ik 40% ,id 

tplf; Fiwe;jJ. ,yFjd;ik 

kpff; $ba cggFjp  (b)(i)
MtJld; mjd; ,yFjd;ik 

75% MFk;. ,yFjd;ik 

kpff; Fiwe;j cggFjp (c) 
MtJld; mjd; ,yFjd;ik 

22% MFk;. 
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(a) (b) (c) (d) 

44%

75%

61%

47%

29% 33%

22%
33%

52%

36%

6 tJ tpdhitg; gw;wpf; fUJk;NghJ gFjp (b)(i) ,d; ,yFjd;ik  75% Mfpd;w mNj Ntis 

(b)(ii) gFjpapd; ,yFjd;ik 61% MFk;. ,jpypUe;J tPl;L ePu; toq;fy;> fopT Kfhikj;Jtk; 

gw;wpa mbg;gil mwpT guPl;rhu;j;jpfsplj;jpNy fhzg;gLfpd;wJ vd;gij tpsq;fpf; nfhs;s 

KbfpwJ. vdpDk; (b)(iv) kw;Wk; (c) gFjpfspd; ,yFjd;ikfs; KiwNa 29% ck; 22% ck; 

MFk;. 

(a)  gFjpapy; ePu; Rj;jpfupg;Gg; gbKiw gw;wpa mwpT guPl;rhu;j;jpfsplj;jpy; fhzg;gbDk; me;j 

xt;nthU re;ju;g;gq;fspd; NghJk; Nkw;nfhs;sg;gLfpd;w Rj;jpfupg;G nrad;Kiw gw;wpa g+uz 

tpsf;fkpy;yhky; rpyu; tpilaspj;Js;sdu;. ,q;F gbKiwfisg; ngaupLtjw;F khj;jpuk; 

Kw;gl;ljd; fhuzkhf ,J gw;wp njspthfpaJ. mNjNghd;W nray;Kiwapy; gha;e;Njhly; 

gw;wpa ftdj;ijr; nrYj;Jjy; Ntz;Lk;.
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(a) apy;  mNjNghd;W rpW njhifg; guPl;rhu;j;jpfs; 'ePu; Rj;jpfupj;jy;" vd;gJ gw;wp rupahf tpsq;fpf; 

nfhz;buhikapdhy; mRj;jkhd (foptfw;Wk;) ePu; Rj;jpfupj;jypd; gbKiwfisf; Fwpg;gpl;L 

mJ gw;wp tpsf;fpAs;s re;ju;;g;gq;fisAk; fhz KbfpwJ. guPl;rhu;j;jpfSf;F fopT ePiuAk; ePu; 

Kjnyhd;wpypUe;J ngw;Wf; nfhs;sg;gLfpd;w ePiur; Rj;jpfupf;Fk; KiwfSf;fpilapyhd NtWghL 

gw;wp ghlrhiyapy; Mrpupau; %yk; njspTgLj;jg;gly; Ntz;Lk;.

(b) apw;F tpilaspf;Fk;NghJk; khztu;fs; rupahd nghJthd gad;ghl;bd;NghJ fw;w 

mwpit tpilaspf;Fk;NghJ gad;gLj;jpapUe;jNghJk; rupahd njhopDl;g cs;sPLfSf;Nfw;g 

mtw;iw mwpKfk; nra;jYk; tpsf;FjYk; Nkw;nfhs;sg;gl;buhikapd; fhuzkhf mJ gw;wpa 

mwpit tpUj;jp nra;Jnfhs;s Ntz;Lk;. 

(c) apy; 'ePuijg;G" (water hammer) vDk; nrhy;ypd; rupahd nghUs; njupahky; tpilnaOjg;gl;Ls;sJ 

vdTk; mjpfkhd guPl;rhu;j;jpfs; mjw;F rupahd tiutpyf;fzj;ijg; ngw;Wf;nfhLf;fj; 

jtwpAs;sdu; vd;gij fhz KbfpwJ. mj;jifa fiyr;nrhy; gw;wpa rupahd tpsf;fj;ijg; 

ngw;Wf; nfhs;tJ kpf Kf;fpakhFk;.

,q;F (d)(i)  gFjpapd; ,yFjd;ik 33% msT Fiwe;j ngWkhdnkhd;iwg; ngWtjw;F kl;lk; 

fhZk; nra;Kiw gw;wp guPl;rhu;j;jpfsplj;jpy; fhzg;gLfpd;w Fiwe;j tpsf;fNkahFk;. ,e;jg; 

gFjpf;F cupa Gs;spfs; 40 ,t;tpdhtpd; xU gFjpf;F cupj;jhd $ba Gs;spahFk;.  NkYk; ,e;j 

kl;lk;  fhZk; nra;Kiwr; Nrhjidf;Fk; rpghupR nra;ag;gl;Ls;sJ. vdNt Vw;w ,wf;f Kiwf;F 

jahupf;fg;gl;Ls;s ml;ltiznahd;Wf;Fg; ngw;Wf;nfhz;l kl;l  thrpg;ig cs;slf;Ftij ed;F 

tpUj;jp nra;tJ kpfTk; Kf;fpakhFk;. mj;NjhL mjw;fhf $ba gapw;rpfspy; <LgLj;jy; Ntz;Lk;. 

thrpg;ig cs;slf;Fk;NghJ rupahd epuypYk; rupahd tupirapYk; ngWkhdq;fisf; Fwpf;f 

ftdnkLf;f Ntz;Lk;.
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Gs;spfs; toq;Fk; Kiw RUf;fkhf fPNo nfhLf;fg;gl;Ls;sJ.

                     Gs;spfs;

 ÷ ehd;F mbg;Gf;fisAk; Fwpg;gJ  4  ×  2  = 8
 ÷ Kryk; mirAk; jpiriaf; fhl;Ljy;  4  ×  1  = 4
 ÷ thy;T jpwj;jy;/%Ljy; rupahf Fwpj;jy;  4  ×  1  = 4
     (timing)
 ÷ tsp cs;spOf;fg;gly;  2  ×  2  = 4
 ÷ neUf;fy; mbg;gpd; NghJ tsp neUf;fg;gl;L 1  ×  3  = 3
    mKf;fKk; mfntg;gepiyAk; cau;tiljy;; 

 ÷ Bry; cl;gha;r;riyf; fhl;Ljy;  (timing)   1  ×  3  = 3
 ÷ jfdk; Muk;gpj;jy; (timing)   1  ×  2  = 2
 ÷ tY mbg;gpd;NghJ jfdr; nray;Kiw 

  ,lk;ngWk;  1  ×  2  = 2
 ÷ Kryj;ij js;Stjd; %yk;   1  ×   2  = 2
     tY CLflj;jy; ,lk;ngwy;

 ÷ ehd;F cUisfSk; njhlu;GWk;   1  ×  3  = 3
     tpjk; 180° fhl;Ljy;  nkhj;jg;Gs;spfs; =         35

÷ ehd;F cUisfSk; ,izAk; tpjj;ij tiuglj;jpy; fhl;bapUg;gpd; cupa 3  

 Gs;spfis toq;fTk;.

÷ thy;T jpwf;Fk;/%Lk; Kiwfis tupg;glj;jpy; fhl;bapUg;gpd; cupa Gs;spfis  

 toq;fTk;.

÷ cUis thy;T vd;gtw;iw tupglj;Jld; ehd;F mbg;G nray; KiwfisAk;  

 tpsf;fpapUg;gpd; cupa Gs;spfis toq;fTk;.

IVC

IVO -  cwpQ;rp thy;T jpwf;fpd;wJ

IVC -  cwpQ;rp thy;T milf;fpd;wJ

EVO -  ntspafw;W thy;T jpwf;fpd;wJ

EVC -  ntspafw;W thy;T milf;fpd;wJ

÷   Nfhzj;ijf; Fwpg;gplj; Njitapy;iy

cU : thy;T fhyg;gFjpapd; tupg;glk;

IVO EVC

EVO

18° 10°

52°38°
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ehd;F mbg;Gr; nray;Kiwiaf; fhl;Ljy;        

 ÷   cwpQ;ry; mbg;G (suction stroke)         
 ÷   neUf;fy; mbg;G (compressing stroke)       
 ÷   tY mbg;G (power stroke)
 ÷ ntspafw;W mbg;G (exhaust stroke)                          ^08 Gs;spfs;&
xt;nthU mbg;Gk; nraw;gLk; tpguj;ij tpgupj;jy; 

cwpQ;ry; mbg;gpd;NghJ

 ÷ Kryk; TDC apype;J BDC tiu nry;Yk; 
1             

 ÷ cwpQ;ry; thy;T jpwe;jpUf;Fk;            1                     

 ÷ Gw tspahdJ cwpQ;ry; thy;tpD}lhf vQ;rpid Nehf;fp    

    ,Of;fg;gLk;  1              ^03 Gs;spfs;&
neUf;fy; mbg;gpy;

 ÷ Kryk; BDC apypUe;J TDC tiu nry;Yk;     1                              

 ÷ neUq;fy; mbg;gpy; Muk;g miufhyj;jpy; cwpQ;ry;thy;T %lg;gLk;  1                 

 ÷ Kryk; TDC tiu nry;Yk; NghJ cUisapDs; fhzg;gLk; thA   

  neUf;fYf;Fl;gl;L mKf;f> ntg;gk; mjpfupf;Fk;.
3                                  

 ÷ neUq;fy; mbg;gpy; ,Wjp miug;gFjpapy; Kryk; TDC I Nehf;fp   

   tUtjw;F Kd;G vupnghUs; cl;gha;r;rp %yk; jfd miwapDs;Ns   

  vupnghUs; tprpwg;gLk; 
3  

 ÷ rw;W Neuj;jpd; gpd;du; Bry; thAf;fyit RahjPd jfd ntg;gepiyia  

  kPWtjdhy; jfdr; nray;Kiw Muk;gkhFk;. 
2            ^10 Gs;spfs;&

 

tY mbg;G

 ÷ Kryk; TDC apypUe;J BDC tiu nry;Yk;.    1      

 ÷ vupnghUs; nkd;NkYk; jfdkile;J thAf;fyitia ntspapLk;.     2    

 ÷ ,U thy;TfSk; %lg;gLk; epiyapy; vQ;rpd; cUisapDs; mKf;fk;   

  cau;tile;J Kryk; fPo;Nehf;fpj; js;sg;gLk;. 
2                          

 ÷ tY mbg;G ,Wjp miug;gFjpapy; ntspNaw;Wk; thy;T jpwf;fg;gLk;. 1    

^06 Gs;spfs;&
ntspNaw;Wk; mbg;G/ntspafw;W mbg;G

 ÷ Kryk; BDC apypUe;J TDC tiur; nry;Yk;.      1         

 ÷ jfdkile;j thAf;fyit ntspafw;Wk; thy;tpD}lhf ntspNaw;wg;gLk;. 1    

 ÷ ntspafw;Wk; mbg;gpd; ,Wjp miug;gFjpapy; cwpQ;ry; thy;T jpwf;fg;gLk;. 1  

 ÷ Kryk; kPz;Lk; TDC tiu tUk; NghJ mLj;j Rw;wpd; mbg;G Muk;gkhFk;. 1                                                  

 ÷ cwpQ;ry; mbg;gpd; Muk;g miug;gFjpapy; thy;T %lg;gl;bUf;Fk;.   1  

    ÷ ,t; vQ;rpdpy; ehd;F cUisfs; cs;sjhy; cUisfs; ehd;fpYk; 180º  
  ,ilntspAld; ehd;F mbg;Gr; nray;KiwAk; ,lk;ngWk;.   3   

      

                 ^08 Gs;spfs;& 
              ^nkhj;jk; 35 Gs;spfs;&
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÷ jug;gl;Ls;s neUf;fy; tPjj;jpy; jPg;nghwp vupgw;wy; vQ;rpdpd; thAf;fyitapd; 

tpidj;jpwd; neUf;fy; vQ;rpdpd; thAf;fyit tpidj;jpwd; kpff; $baJ  10
÷ vd;whYk; nray;Kiwahf gad;gLj;Jk; neUf;fy; vupgw;wy; vQ;rpd; xd;wpd; neUf;fy;  

 tpfpjk; jPg;nghwp  vupgw;wy; vQ;rpd;fspd; neUf;F tpjpjj;ij tplf; $LjyhFk;. mit  

 kpff;$Ljyhd thAf;fyit tpidj;jpwd; nfhz;ljhFk;. 10                                

÷ vdNt kpff;$Ljyhd tY Njitg;gLk; ghukhd thfdj;jpw;fhf CI vQ;rpd;    

 gad;gLj;JtJ ,yhgfukhdJ (vupnghUis kPjg;gLj;jyhk;)    5                            

 

÷ mj;NjhL VjhtJ tYitg; ngw;Wf;nfhs;tjw;F gad;gLj;jNtz;ba CI vQ;rpdpd;  

 msT rpwpjhFk; vdNt vQ;rpid itg;gjw;fhf Njitg;gLk; ,lk; FiwthFtNjhL 

 vupnghUspd; tpidj;jpwikAk; $LjyhFk;. vdNt ghukhd thfdj;jpw;fhf mNdfkhf  

 CI vQ;rpd; gad;gLj;jg;gLk;.     

                        ^25 Gs;spfs;&

÷ tYTila vupnghUs; cl;gha;r;rpapdhy; nry;yhik ^atomize&
÷ jtwhd Neuj;jpy; vupnghUs; cl;gha;r;rg;gly;

÷   vQ;rpdpd; cUis kw;Wk; Kryj;jpd; tisay; (piston ring) Nja;tiljy;
÷   jilg;gl;l fhw;W tbfl;b (Air Filter)
÷   mstpw;F mjpfkhf vupnghUs; cl;gha;r;rg;gly; 

÷   neUf;fy; 

÷   vupnghUs; gk;gp gbtFg;Gr; nra;ag;glhik (calibration)
÷   vupnghUs;g; gk;gpapd; fhyg;gFjpg; ^timing& gpur;rpid                     ^5 ×  2 = 10 Gs;spfs;&

fUk;Gif Vw;gLtjw;fhd fhuzk; vQ;rpDs;; Vw;gLfpd;w miu vupnghUs; jfdkhFk;. 

mjw;fhd fhuzk; G+uzkhf jfdkilahik  4

(i) vQ;rpdpd; cs;Ns toq;fg;gLk; tspapd; msT G+uzj;jfdj;jpw;fhf Njitahd   

 msit tplf; FiwthFk;.  3  

 

(ii) vQ;rpdpd; cs;Ns fhzg;gLk; tsp Njitahd neUf;fy; Vw;glhikapdhy; mq;F   

 ntg;gjfdr; nraw;ghl;il G+uzg;gLj;Jtjw;F NghjpasT ,y;yhik  3  

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;.  
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;.  

                                     ^10 Gs;spfs;&
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7Mk; tpdhtpw;F tpilaspf;fg;gl;Ls;sik njhlu;ghd xl;Lnkhj;j mtjhdpg;GfSk; KbTfSk; 

MNyhridfSk;

 tpdhtpw;Fg; Gs;spfs; ngw;w tpjk; ,t;tpdhitj; njupTnra;Js;s guPl;rhu;j;jpfspd; 

rjtPjk; mz;zsthf 72.34% MtJld; mjd; 

,yFjd;ik  25.16%  MFk;.  ,e;j tpdhtpw;F 90 
Gs;spfs; toq;fg;gLk;. 

   00 - 23 vd;w Mapilapy; 58% ,dUk;>

  24 - 45 vd;w Mapilapy; 37% ,dUk;>

  46- 68 vd;w Mapilapy; 5% ,dUk;> 

  69 - 90 vd;w Mapilapy; kpfTk; Fiwe;j

vz;zpf;ifahdtu;fSk; Gs;spfisg; ngw;Ws;sdu;.
0-23
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46-68
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,e;j tpdhtpw;F 5 gFjpfs;;  
cs;sJld; mjpy; vy;yh 

gFjpfspdJk; ,yFjd;ik 

40% ,id tplf; Fiwe;j 

ngWkhdj;ijf; nfhz;Ls;sJ. 

,yFjd;ik kpff; $ba gFjp  
(a)MtJld; mjd; ,yFjd;ik 

39% MFk;. ,yFjd;ik kpff; 

Fiwe;j gFjp (e)MtJld; 

mjd; ,yFjd;ik 7% MFk;. 
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39%

12%
21%

29%

7%

(a) (b) (c) (e) (d) 

tpdhtpd; gFjpfspd; ,yFjd;ik

,t;tpdhit 72.34% ,du; tpilaspg;gjw;fhfj; njupT nra;Js;sdu;. ,Ue;jNghjpYk; mtw;Ws;  
58% ,du; 24 ,Yk; Fiwthd Gs;spfisg; ngw;Ws;sdu;. ,J gw;wp NkYk; fUj;jpw; nfhs;Sk;NghJ 

gFjp (a) apw;F  tpilaspf;Fk;NghJ 39% Md ,yFjd;ik ngw;Wf;nfhz;Ls;sdu;. vQ;rpa vy;yhg; 

gFjpfspdJk; ,yFjd;ik 30% I tplTk; FiwthFk;.

,q;F gFjp (a) apw;F 39% msT ntw;wp fz;Ls;sikahdJ vQ;rpndhd;wpd; njhopw;ghl;Lf; 

Nfhl;ghL gw;wp XusT tpsf;fj;ijg; ngw;Wf;nfhz;Ls;sjdhyhFk;.

gFjp (b)  Njhy;tpailtjw;fhd fhuzkhf jPg;nghwp vupgw;wy; kw;Wk; neUf;f vupgw;wy; vQ;rpDs;Ns 

epfo;fpd;w nray;Kiw gw;wp xg;gPl;L uPjpahd mwpT guPl;rhu;;j;jpfsplj;jpNy fhzg;glhikahFk;. 

gFjp (c), (d)  apw;F KiwNa 21%, 29% khd ,yFjd;ikiaf; fhl;bAs;sJ. vQ;rpndhd;wpd; 

vupgw;wy; nrad;Kiwf;F Njitahd vupgw;wy; J}z;b> nghwpapd; nraw;ghL gw;wpa rupahd tpsf;fk; 

Fiwtile;Js;sikahFk;.

gFjp (e) apw;F ,yFjd;ikia 7% msT Fiwe;j njhifapdu; fhl;bAs;sikf;fhd fhuzkhf 

gk;gp gw;wpa mbg;gil jd;dpaf;fj; njhopDl;gtpaypy; tifg;gLj;jnyhd;iw fw;fhikAkhFk; 

vdpDk; gk;gp gw;wp Nkyjpf fw;wypy; <LgLtJ gha;kg; nghwpfs; vDk; gFjpapyhFk;. mjd; 

fhuzkhf gpur;rpidf;fhd tpilaspg;gjw;F guPl;rhu;j;jp rfy ghlg;gFjpfisAk; g+uzg;gLj;jp 

nra;a Ntz;Lk;.
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÷ 70 cm × 70 cm jfnlhd;wpy; nrq;Nfhz tpspk;gpw;F fpl;ba J}uj;jpy; tpspk;Gf;fhd ,U 

NfhLfis milahskpLf.   2                                       

÷ mt;tpU NfhLfisAk; Gs;spapypUe;J 600 mm J}uj;jpy; kw;iwa tpspk;Gfis milahskply;. 2                                                   

÷ mt;tilahsg;Gs;spapD}lhf nrq;Fj;Jf; NfhL tiujy; 2  

 my;yJ

÷ milahskpl;l Gs;spapD}lhf tpspk;GfSf;F %iy kl;lk; nfhz;L nrq;Fj;Jf; 

 NfhLfis tiujy; 2                                                            

÷ mf; Nfhl;bypUe;J 300 mm J}uj;jpy; rkhe;juf; NfhL tiutjw;F milahskply; 2  

÷ mt;tilahskpl;l Gs;spapD}lhf tpspk;GfSf;F nrq;Fj;Jf;NfhLfis tiuaTk;. 2   
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my;yJ

÷ rJuj;jpd; tpspk;GfSf;F rkhe;jukhf 20 mm J}uj;jpy; NfhLfis milahskply;  2  

÷ jfl;bd; tpspk;gpypUe;J 150 mm J}uj;jpy; rkhe;juf; NfhLfis milahskply; 2   

÷ jfl;bd; tpspk;gpypUe;J 200 mm J}uj;jpy; rkhe;juf; NfhLfis milahskply; 2         

÷ 20 mm rkhe;juf; NfhLfs; ntl;Lk; Gs;spia ikakhff; nfhz;L 20 mm MiuAila   

  %iyfspd; kl;lj;ij milahskply; 2         

÷ 150 mm rkhe;juf; NfhLfs; ntl;Lk; Gs;spia ika mKf;fpapdhy; milahskply; 2  

÷  Rtiy/,Uk;G ntl;Lk; ths;/ntl;Lsp Nghd;w fUtpfisg; gad;gLj;jp 600 × 600 rJuj;ij  

 ntl;Ljy;  3                                                     

÷ 20 mm tl;ltpy;Yila ehd;F gFjpfisAk; ntl;b mfw;wy;  3                 

÷  ika mKf;fpiag; gad;gLj;jp milahskpl;l ,lj;ij 12 mm tpl;lKila Jisia  

  Jisj;jy; 3                                  ^25 Gs;spfs;&

÷ rJuf; Fohapd; xU me;jj;Jf;F mUfpy; ePsg;gf;fj;jpw;F %iy kl;lk; nfhz;L 1  

 nrq;Fj;J tiujy;    3

÷ mf;Nfhl;bypUe;J 300 mm  J}uj;ijf; Fwpf;fTk;.  2                

÷ mg;Gs;spA+lhf %iy kl;lk; nfhz;L nrq;Fj;J tiujy; 3

÷ mf;Nfhl;bypUe;J 100 mm J}uj;ijf; Fwpf;fTk; 2

÷ mg;Gs;spA+lhf %iy kl;lk; nfhz;L nrq;Fj;J tiujy;. 2

÷ NfhLfs; ntl;Lk; ,lj;ij ika mKf;fpapdhy; milahskpLf.  3              2
÷ ePsg;gf;fj;jpw;F nrq;Fj;jhd NfhLfs; topNa rJuf; Fohia ntl;b mfw;wTk;.    5  

÷ ik mKf;fpapdhy; milahsg;gl;l ,lj;ij 12 tpl;lKila Jisia Fohapd; kWgf;fk;  

 tiu Jisj;jy;.  5                              

             ^25 Gs;spfs;&

  

https://pastpapers.wiki/


- 62 -
f.ngh.j. (cau; ju) nghwpapaw; njhopDl;gtpay; kjpg;gPl;L mwpf;if - 2016

÷  rJuf; Fohapd; Jisapl;l gFjp Nkw;gf;fkhf ,Uf;FkhW jfl;bd; Nky; itj;jy;.  4       

÷  rJuf; Fohapd; rpwpa tpspk;gpy; eLg;Gs;spf; Nfhl;bdhy; milahskpl;L jfl;bd; 

   eLg;Gs;spAld; ,izj;jy;. 4                                                                    

÷  rJuf; Foha; mirahjthW jfl;bd; kPJ ,Lf;ifapdhy; gpbj;Jf; nfhs;sy;.  4                       

÷  tau; gpu\; nra;J Nty;bq; nlf; Fiwe;jgl;rk; ,uz;L itj;J ,izj;Jf;nfhs;sy;. 4                

÷  ,Lf;fpia mfw;wp / itj;Jf;nfhz;L rJuf; Fohiaf; fha;r;rp ,izj;jy; %yk;   

  my;yJ kpf; bq; Nty;bq; (Mig Tig Welding) %yk; xl;Ljy;.    4       

  (nty;bq; kl;Lk; Fwpg;gpl;bUe;jhy; 2 Gs;spfs;)                     (20 Gs;spfs;)

÷  Xl;il rpwpa Rj;jpapdhy; jl;b rpYk;gy; gFjpia mfw;Wjy;. kpd; J}upifapia 

   gad;gLj;jp Rj;jk; nra;jy;  4           

÷  muk;/Nfhzr; rhidf;fy;iyg; gad;gLj;jp Neu;j;jpahf;fy; 4                               

÷  jfl;ilAk; rJuf;FohiaAk; JUg;gpbf;fhky; G+r;R G+Rjy;   2        (10 

   rJug; ngl;bapd; fPo; gFjpia \v| tbtk;/ \g|  tbtk; mikAkhW Jisj;J xl;Ljy; 

                                                                 (10 Gs;spfs;)   
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8Mk; tpdhtpw;F tpilaspf;fg;gl;Ls;sik njhlu;ghd xl;Lnkhj;j mtjhdpg;GfSk; KbTfSk; 

MNyhridfSk;: 
 tpdhtpw;Fg; Gs;spfs; ngw;w tpjk; ,t;tpdhitj; njupTnra;Js;s guPl;rhu;j;jpfspd; 

rjtPjk; mz;zsthf 25.46% MtJld; mjd; 

,yFjd;ik  14.51% Mf ,e;j tpdhtpw;F 90 
Gs;spfs; cupj;jhFk;. 

   00 - 23 vd;w Mapilapy; 72% ,dUk;>
  24 - 45 vd;w Mapilapy; 25% ,dUk;>
  46- 68 vd;w Mapilapy;  2% ,dUk;> 
  69 - 90 vd;w Mapilapy; 1% ,dUk;>
Gs;spfisg; ngw;Ws;sdu;.

69-90

1%

46-68

2%

24-45

25%

0-23

72%

- 19 -

69-90

1%

46-68

2%

24-45

25%

0-23

72%

- 19 -

69-90

1%

46-68

2%

24-45

25%

0-23

72%

- 19 -
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tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd ,yFjd;ik ,e;j tpdhtpw;F 5 
gFjpfs; cs;sJld; mjd; 

,yFjd;ik 22% ,id tplf; 
Fiwe;jJ. ,yFjd;;ik 

kpff; Fiwe;j cggFjp  (e) 
MtJld; mjd; ,yFjd;ik 

5% MFk;. ,yFjd;ik kpff; 

$ba cggFjp (a) MtJld; 

mjd; ,yFjd;ik 21% 
MFk;. 
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(a) (b) (c) (d) (e) 

21%

9%
13%

20%

5%

8 Mk; tpdhtpd; gFjpfs; 

 ,e;j tpdhthdJ cw;gj;jpj; njhopDl;gtpay; gFjpf;FupajhFk;. ,jw;F 25% Md guPl;rhu;j;jpfs; 

tpilaspj;Js;sdu;. ,jpy; 72% ,du; 24 I tplTk; Fiwthd Gs;spfisg; ngw;Ws;sdu;. 45 
Gs;spfis tpl $Ljyhd Gs;spfis 4%  I tplTk; Fiwe;j rjtPjj;jpdNu ngw;Ws;sdu;. 

nrad;Kiwr; nraw;ghLfspNy guPl;rhu;j;jpfs; ftdQ; nrYj;jhikNa ,jw;fhd fhuzk; vd;gJ 

,jd; %yk; njspthfpd;wJ. 

 ,q;F gFjpfs; (a) Ak; (b) Ak; gw;wpf; fUJk;NghJ ,yFjd;ik KiwNa 21% ck; 9% ck; Mff; 

fhzg;gLtjw;fhd fhuzk; cw;gj;jpj; njhopDl;g nrad;Kiwapd; mbg;gilf; Nfhl;ghLfshd 

msj;jy;> milahskply; kw;Wk; tbtikj;jy; gw;wpa nrad;Kiwj; jpwd;fs; ,y;yhikNaahFk;. 

 ,q;F gFjp (c) apw;fhd ,yFjd;ik 13% Mf ,Ug;gJ xUq;FNru;g;gJ njhlu;ghd El;g Kiw 

gw;wp guPl;rhu;j;jpfsplj;jpy; nrad;Kiwj; jpwd;fs; kw;Wk; Nfhl;ghl;L mwpTk; NghJkhd msT  

,y;yhikapdhyhFk;.

,q;F gFjp (d) apw;fhd ,yFjd;ik 20% Mff; fhzg;gLtJ cw;gj;jpnahd;iw Neu;j;jpahf;fy; 

nra;Ak; Kiwapay; gw;wpa mwpT FiwthtJk; nraw;ghl;by; <LgLj;Jtjd; %yk; FiwghLfis 

jtpu;j;Jf; nfhs;s KbAk;.  
 ,q;F gFjp (e) apdJ ,yFjd;ik 5% Mff; fhzg;gLtJ cw;gj;jpapd; juj;jpid tpUj;jp 

nra;Jnfhs;sy; gw;wpa nrad;Kiw mwpT guPl;rhu;j;jpfsplj;jpy; ,y;yhikapdhNyahFk;. vdNt 

cw;gj;jpj; njhopDl;gtpay; ghl myfpYs;s nrad;Kiwg; guPl;irfis elhj;Jtjd; %yk; 

guPl;rhu;j;jpfsplj;jpNy ,g;gFjpf;fhd tpilaspf;Fk; Mw;wiy tpUj;jp nra;tpf;f KbAk;.  

,
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d
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k
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tyJ ifapd; Kjy; %d;W tpuy;fisAk; xd;Wf;nfhd;W 90° ,y; (nrq;Fj;jhf)   

mikAkhW %d;W jsq;fspy; itj;jpUf;Fk; NghJ ngUtpuypdhy; flj;jp mirAk; 

jpirAk; Rl;L tpuypdhy; (,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;dpaf;f 

tpirapd; jpirAk; fhl;lg;gLk;.                          
(rupahf tiue;J fhl;bapUg;gpDk; KOg;Gs;spfis toq;fyhk;.)

1

fjp N

MNkr;ru; kpd;Ndhl;lk; Ia

2

2
njhlu;r;Rw;W

gf;fr; Rw;W

Ar

+

−

1

2

gf;f Gyr;RUs;

gf;f Gyr;

RUs;

MNkr;ru;

njhlu;Rw;W

Ar

+

−

1

1

1

2

MNkr;ru;

gf;fr; Rw;W

njhlu; Gyr;RUs;                     

Ar 1

1

2

MNkr;ru;

$l;Lr; Rw;W

gf;f Gyr;

RUs;

njhlu; Gyr;RUs;

Ar 1

1

MNkr;ru;

rupahd Rw;Wf;F 2 Gs;spfs; tPjk; toq;Ff. RUs;fisAk; MNkr;riuAk; ngaupLtjw;F 

xt;nthd;wpw;F xU Gs;sp tPjk; toq;Ff.                              (12 Gs;spfs;)          

mr;Rf;fisr; rupahf Fwpg;gjw;F    

tiuig ntt;Ntwhf tiue;jpUg;gpDk; nkhj;jg; Gs;spfs; toq;Ff.        (05 Gs;sfs;)     
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njhlu;r; Rw;W Nkhl;lhu;fspd; gad;ghl;bw;F fPo;tUk; vitNaDk; ,izg;ig rupnadf; 

fUjTk;. Gifapuj vQ;rpd;> ghuk; J}f;fp> thA nehUf;fy; ,ae;jpuq;fs;> ijay; ,ae;jpuk;

gf;fr; Rw;W Nkhl;lhu;fspd; gad;ghl;bw;fhf fPo;tUk; vitNaDk; ,izg;ig rupnadf; 

fUjyhk;. filry; ,ae;jpuk;> miuf;Fk; ,ae;jpuk;> kpd;tprpwp> gk;gpfs;

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;. 2

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;. 2                                                                                   

      rupahd cjhuzk; xd;whtJ ,Ug;gpd; 01 Gs;sp
      rupahd tpsf;fkspj;jYf;F 2 × 2  =  04 Gs;sp
           ^05 Gs;spfs;&

     Vp     Np           Is  V1           N1           I2

     Vs         Ns           Ip  V2           N2           I1

    Vp =     V1     =   Kjd;ikr; RUspd; Nthy;w;wsT 

 Vs =     V2     =   Jizr; RUspd; Nthy;w;wsT 

 Np =     N1     =   Kjd;ikr; RUspd; Rw;Wf;fspd; vz;zpf;if

 Ns =     N2    =   Jizr;Rw;wpd; Rw;Wf;fspd; vz;zpf;if

 Ip =     I1      =   Kjd;ikr; Rw;wpd; kpd;Ndhl;lk;

 Is =     I2     =   Jizr; Rw;wpd; kpd;Ndhl;lk;

                rupahd rkd;ghl;bw;F 02 Gs;sp
        rupahfg; ngaupLtjw;F 01 Gs;sp
                   03 Gs;spfs;

= = = =

gbFiwg;G epiykhw;wp    2                    ̂ 02 Gs;spfs;
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Kjd;ikr; RUspd; Rw;Wf;fspd; vz;zpf;ifia fzpj;jy;.

(Nthy;w;wsT 230v f;F gjpyhf NtW msTfisg;gad;gLj;jpapUg;gpd; 230v  f;F 
toq;fg;gl;Ls;s 1 Gs;spia toq;f Ntz;Lk;)

 

 

Vp 

Vs  
=

    

Np 

Ns     
⇒

    

230
110  

=
    

Np 

50    

 Np          =    230 × 50
    110

    =     104.54     105
    

rupahd $w;Wf;fspd; vz;zpifahf104, 104.54 my;yJ 105 Mf vLf;fyhk;.

Kjd;ikr; Rw;wpy; kpd;Ndhl;lj;ij Jzpjy;

  

Vp 

Vs  
=

    

IS 

IP     
⇒

    

230
110  

=
    

 5 
IP    

 Ip          =    110 × 5 A
    230     ⇒     2.391 A         

                  ^10 Gs;spfs;&

1

1

1

1 1

1

1 1

2

xU kpd;FkpOf;F fpilf;Fk; epu;zapf;fg;gl;l Xl;lk; I vdpy;

W    =    VI
24    =    12 × I

  2 AI       =

15 kpd;Fkpo;fspd; kpd;dOj;j tPo;r;rpiaf; fzpj;jy;.

xU kpd;FkpOf;fhd kpd;dOj;j tPo;r;rp 12V vd ,Ug;gpd; 15 kpd;Fkpo;fSf;Fk; 

FWf;Nfahd kpd;dOj;j tPo;r;rp 12 × 15 = 180 V vd 
my;yJ

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 =  IR gpuNahfpj;Jf; fzpf;fyhk;. 

(VjhtJ Kiw rupnadf; nfhs;f.)

,izg;gjw;F Njitahd jilf;Ff; FWf;Nf kpd;dOj;j tPo;;r;rp  240 − 180 = 60 V
1

12

1
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jilapd; ngWkhdj;ijf; fzf;fpLk;NghJ 

toq;fNtz;ba jil R vdpd;
  V    =    I R
  60    =   2 ×  R 
  R       =    60

 2
    =   30  Ω                       ^10 Gs;spfs;&

4 1

capu;tlk; MspfspD}lhfr; nry;y Ntz;Lk;. nehJky; tlk; kpd;Fkpo; ,izf;fg;gl 

Ntz;Lk;.

 rupahd ,izg;Gf;F         07 Gs;spfs; 

 rupahd FwpaPLfSf;F    03 Gs;spfs; 
     10 Gs;spfs; 

•   rupahd gpujpaplYf;F 05 Gs;spfs; 

 (rupahd tpilf;F 05 Gs;spfs; toq;fTk;.)

•  rupahd tpil kl;Lk; ,Ug;gpDk; KOg;Gs;spfisAk; toq;fTk;.

ntspg;Gw ,Utop

Msp

tpuhe;ij ,Utop

Msp

1 1

1

L

N

5

4

rptpypd; kpd; tprpwpapd; tY   =   100W
ghjKila kpd; tprpwpapd; tY  =    60W
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; =    8
,jdhy; khjj;jpy; kPjkhFk; kpd;   =    40 × 8  ×  30

        110
 

  myFfs;      
     =    9.6kWh                     ^10 Gs;spfs;&

1

capu;tlk; MspfspD}lhf njhlu;Gglhtpby; Gs;sp toq;fNtz;lhk;
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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 my;yJ85
myFfs;  85.4 my;yJ 85 vd;gJ rupahFk;> vdf; nfhs;sKbAk;

      rupahd gbKiwf;F       ^02 Gs;spfs;&
      rupahd tpilf;F          ^01 Gs;sp&

Gjpa kpd;fl;lzj;ij fzpg;gply; 

Gjpa myFfs; 85.4vd fUj;jpy; nfhs;Sk; NghJ

 Kjy; 60 myFfSf;Fupa fl;lzk; 60 × 7.85  =    &' 471 
 25.4 myF fl;lzk; 25.4 × 10 =    &' 254  
 epiyahd fl;lzk;   =    &' 90   
 Gjpa kpd; fl;lzk;   =    &' 815    

    my;yJ

 Gjpa myFfs; 85 vd fUj;jpy; nfhs;Sk; NghJ

 Kjy; 60 myFfSf;Fupa fl;lzk; 60 × 7.85 =   &'  471   
 25 myFfSf;Fupa fl;lzk; 25 × 10 =   &' 250  
 epiyahd fl;lzk;   =   &'  90    
 Gjpa kpd; fl;lzk;   =   &' 811   

Gjpa kpd; fl;lzkhf &. 811$- my;yJ &. 815$- Mfpa ,uz;ilAk; Vw;Wf;nfhs;s KbAk;           
^10 Gs;spfs;&

2
1

2

2

2

2

1

1

2

2

tprpwpia khw;w Kd; kpd;fl;lzk; 1386.75 &gh
Gjpafl;lzk; &gh vdpd; 815 vdpd;>

 kPjg;gLj;jg;gl;l gzk;  =    &. 1386.75 − &. 815
     =   &. 575.75

 tpilf;F 3 Gs;spfs; myfpw;F 2 Gs;spfs;

    my;yJ

Gjpa fl;lzk; 811 vdpd;>
 kPjg;gLj;jg;gl;l gzk;  =    &. 1386.75 − &. 811
     =    &. 575.75            ^05 Gs;spfs;&
jug;gl;Ls;s juTfSf;F mika tprpwpia khw;wKd; fl;lzk; &gh 1389.75
vdf; nfhz;lhy;.

tprpwpia khw;w Kd; fl;lzk;   =    &. 1386.75
Gjpa fl;lzk; 815
kPjkhFk; gzk;               =    &. 1389.75 − &. 815.00
     =    &. 574.75
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Gjpa tprpwpapd; tpiy &. 6000$−

khjj;jpw;F kPjkhFk; gzk; &. 571.75 vdpd;>
 nryit kPl;fr; nry;Yk; fhyk;  =    6000

571.75

      =   10.49

      =  khjq;fs; 11
khjj;jpw;F kPjkhFk; gzk; &. 575.75 vdpd;>
 nryit kPl;fr; nry;Yk; fhyk;  =    6000

575.75      
      =   10.42
      =  khjq;fs;  11

   my;yJ

khjj;jpw;F kPjkhFk; gzk; &. 574.75 vdpd;>
 nryit kPl;fr; nry;Yk; fhyk;  =    6000

574.75      
      =   10.43
      =  khjq;fs; 11

   my;yJ 

khjj;jpw;F kPjkhFk; gzk; &. 578.75 vdpd;>
 nryit kPl;fr; nry;Yk; fhyk;  =    6000

578.75      
      =   10.37
      =  khjq;fs;  11

rupahd tpilahf  11 khjq;fis my;yJ 1 Mz;il nfhs;sKbAk;

      fzpj;jy; gbKiwf;F   02 Gs;spfs; 
      rupahd tpilf;F     03 Gs;spfs; 
         ^05 Gs;spfs;&
              ^nkhj;jk; 30 Gs;spfs;&

   my;yJ

 Gjpa fl;lzk; &. 811 vdpd;
 khjj;jpw;F kPjkhFk; gzk;  =    &. 1389.75 − &. 811
      =    &. 578.75 
 tpilf;F 03 Gs;spfs; myfpw;F 02 Gs;spfs;                          (05 Gs;spfs;)  
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9Mk; tpdhtpw;F tpilaspf;fg;gl;Ls;sik njhlu;ghd xl;Lnkhj;j mtjhdpg;GfSk; KbTfSk; 

MNyhridfSk;

 tpdhtpw;Fg; Gs;spfs; ngw;w tpjk; ,t;tpdhitj; njupTnra;Js;s guPl;rhu;j;jpfspd; 

rjtPjk; 49.86% MtJld; mjd; ,yFjd;ik 

15.84% MFk;. 

,e;j tpdhtpw;F 90 Gs;spfs; toq;fg;gLk;.  
   00 - 23 vd;w Mapilapy; 82% ,dUk;>

  24 - 45 vd;w Mapilapy; 16% ,dUk;>

  46- 68 vd;w Mapilapy; 2% ,dUk;> 

  69 - 90 vd;w Mapilapy; kpfTk; Fiwe;j 

mstpdUk; Gs;spfisg; ngw;Ws;sdu;.

0-23

82%

24-45

16%

46-68

2%

69-90

0%

- 19 -

0-23

82%

24-45

16%

46-68

2%

69-90

0%

- 19 -

0-23

82%

24-45

16%

46-68

2%

69-90

0%

- 19 -

,e;j tpdhtpw;F 13 
cggFjpfs; cs;sJld; 

mjpy; 12 cggFjpfspd;  

,yFjd;ik 30%  ,id 

tpl Fiwe;j ngWkhdj;ijg; 

ngw;Ws;sJ. ,yFjd;ik 

kpff; $ba cggFjp (b)(ii) A 
MtJld; mjd; ,yFjd;ik 

43% MFk;. ,yFjd;ik kpff; 

Fiwe;j cggFjp (a)(iii), 
(d)(iv) MtJld; mtw;wpd; 

,yFjd;ikfs; 5%  tPjk; 
MFk;. 

,
y
F
j
d
;i
k

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd ,yFjd;ik

9 Mk; tpdhtpd; gFjpfSk; cggFjpfSk; 

10

19

7 5

26
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1919

27
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43
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(i) (ii) (iii) (iv) (i) (ii) (i) (ii) (i) (ii) (iii) (iv)

(a) (b) (c) (d)

9

F
a

ci
li

ty
 I

n
d

ex
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(a) (b) (c) (d) 

27%
19%

 5% 10%
19%

43%

16%
10%

19%
26%

11% 7% 5%

 xl;Lnkhj;j guPl;rhu;j;jpfSs; 50% MNdhu; ,e;j tpdhitj; njupT nra;Js;s NghjpYk; 82% 
MNdhu; 24 I tplTk; Fiwthd Gs;spfisg; ngw;W Njhy;tp fz;Ls;sdu;. ,J gw;wpf; ftdj;jpw; 

nfhs;Sk;NghJ fPo;tUk; tplaq;fis tpsf;f KbAk;. 

 gFjp (a) gw;wp fUJk;NghJ guPl;rhu;j;jpfsplj;jpy; kpd;fhe;jj; J}z;ly; gw;wpa epajpfs; 

gw;wpa tpsf;fk; ,Ue;jNghjpYk; kpd;Nkhl;lupd; Ntfk;> Xl;lj;jpd; elj;ij kw;Wk; mtw;wpd; 

gpuNahfk; gw;wpa tpsf;fk; Fiwthf cs;sgbahy; rupahd tpilia 28% ,w;Fk; Fiwthd 
vz;zpf;ifahNdhu; vOjpAs;sdu;. mjd;gb Nfhl;ghl;L mwpTk; nrad;Kiwg; gpuNahfk; 

gw;wpa tpsf;fKkpd;wp tpilnaOjpAs;sdu; vd;gJ njspthfpd;wJ. vdNt Nfhl;ghl;L mwpT 

nrad;Kiwg; gpuNahfk; gw;wpa rpwe;j tpsf;fj;Jld; tpilaspg;gjw;F Kaw;rp vLf;f Ntz;Lk;. 

 gFjp (b) (i) f;F tpilaspf;Fk; ,yFjd;ik 19% MfTk; gFjp (b) (ii) ,d; cggFjp (B) apw;F 
tpilaspf;Fk; ,yFjd;ik 16% MFk;. epiykhw;wpfs; njhlu;ghd fzpj;jy;fis Nkw;nfhs;tjw;Fg; 

gad;gLj;Jfpd;w #j;jpuq;fis tupirg;gLj;Jk; tpsf;fkpd;ikNa ,e;j tpdhtpw;F tpilaspf;Fk;NghJ 

guPl;rhu;j;jpfs; Njhy;tpaile;Js;sikf;Fupa fhuzkhFk;. vdNt ,e;jg; gpur;rpidia jtpu;j;J 

nfhs;tjw;F #j;jpuq;fis tupirg;gLj;Jtij cjhuzkhff; nfhs;tJ gw;wpa rpwe;j tpsf;fj;ijg; 

ngw Ntz;Lk;.   
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   gFjp (c) apw;F tpilaspf;Fk;NghJ 10% khd guPl;rhu;j;jpfs; ntw;wpnfhz;Ls;s mNjNtis 

ngUk;ghyhd guPl;rhu;;j;jpfs; Njhy;tpfz;Ls;sikf;fhd fhuzpahf Xl;lk; (I), jil (R), tY 

(W),  mOj;jNtWghL (V)  vd;gtw;iw fzpg;gpLtJ njhlu;ghd tpsf;fk; Fiwthf cs;sijf; 

Fwpg;gpl KbAk;. vdNt gukhzq;fs; gw;wp Mokhff; fw;gJ kpf Kf;fpakhFk;. gFjp (ii) ,w;F 
tpilaspf;Fk;NghJ 19% Md guPl;rhu;j;jpfs; ntw;wp fz;Ls;s mNjNtis Vida guPl;rhu;j;jpfs; 

Njhy;tpailtjw;F kpd; mikg;nghd;wpd; Rw;W tupg;glj;ij tiufpd;w Nju;r;rp guPl;rhu;j;jpfsplj;jpy; 

Fiwe;j kl;lj;jpy; fhzg;gLtjdhyhFk;.

 
 gFjp (d) apw;F tpilaspf;Fk;NghJ cggFjp (i) ,w;F guPl;rhu;j;jpfs; 26% ,yFjd;ikiaf; 
fhl;bAs;sdu;. mjhtJ> ,e;j tpdhitj; njupT nra;J guPl;rhu;j;jpfSs; miuthrpg;Ngu; Mtu;. 

kpFjp cggFjpfshd (ii), (iii), (iv) vd;gtw;wpw;F KiwNa 11%, 7%, 5% vd;wthW ,yFjd;ikiaf; 
fhl;bAs;sd. 

 xl;Lnkhj;j gpur;rpidiaf; fUj;jpw; nfhs;Sk;NghJ guPl;rhu;j;jpfsplj;jpy; tPl;Lkpd; ghtid 

myfpidf; fzpg;gpl KbAk; vd;gijAk; tPl;L kpd; gl;baiyf; fzf;fpLtjw;fhd Fiwthd 

tpsf;fj;ijAk; fhl;Lfpd;wJ. $ba nrad;Kiwg; ghlg;gpupnthd;whfpa ,g;gFjpapd; fw;wy; 

nrad;Kiwapd; NghJ jkJ tPl;L kpd; gl;baiyf; fzpg;gjw;F guPl;rhu;j;jpfis <Lglr; nra;tjd; 

%yk; kpfTk; rpwg;ghf ,e;jg; gpur;rpidf;F guPl;rhu;j;jpfSf;F Kfq;nfhLf;f KbAk;. 

https://pastpapers.wiki/


- 72 -
f.ngh.j. (cau; ju) nghwpapaw; njhopDl;gtpay; kjpg;gPl;L mwpf;if - 2016

                VCC       =      VCE   +  IB RB

   VCC     =      0.3
0.6
0.7
0.2  

 

 

 +    IB  ×  106

   
     

      9 −  0.3
0.6
0.7
0.2  

 

 

      =   IB  ×  106

                         IB   =     IB   ×  106

             
    IB   =    8.3

106  ,    8.7  
106  ,    

8.4  
106  ,    

8.8  
106    

    IB   =   8.3  μA my;yJ  8.4 μ A ,my;yJ  8.7 μA  my;yJ  8.8 μA

    Ic   =    β IB 

         =   110  ×  8.3
8.4
8.7
8.8  

 

 

  ×  10−6A

         =    913μ A  my;yJ  924μ A  my;yJ  957μ A  my;yJ 968μ A   

^Ic rupahf fzpf;fg;gl;L IB jdpahf fzpf;fg;glhky; ,Ug;gpDk; IC fzpf;fg;gl;bUe;jhy; 

10 Gs;spfs; toq;fTk;.)  

                    ^10 Gs;spfs;&

1

2

1

1

1 1

2

1
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IB kpd;Ndhl;lk; IB (max) mjpfupj;jy;      
jpuhd;rp];lu; gOjilAk;.               

VCC     =      IC  RC  + VCE
 
VCC     =     2.2 kΩ  ×  IC  + VCE

VCE =     9 −  2.2  × 103 ×  
913
924
957
968  

 

 

×  10−6

  =    6.8 −  7.0 V                                 

4

3

2 1

   

   VCC      =     VCE (SAT)   +     RC IC (SAT)

     VCC      =     VCE (SAT)   +    2.2  ×  103   IC (SAT)

      9  =      0.2  +  2.2 ×  103   IC (SAT)

        IC (SAT) =         8.8 
  2.2 × 103

       =     4 mA

 
 IB (SAT)  =      IC /  β

  IB (SAT)  =   
  4
110

mA

0.03636 mA  
1 1

      
   
    
    VCC     =    VBE   +   IB(SAT)  RB

        VCC     =    0.2
0.3
0.6
0.7

 

 

  +   IB (SAT)  RB

    RB   =   
  4
110

× 10−3
8.3        

  4
110

× 10−3
8.4  my;yJ  

  4
110

× 10−3
8.7 my;yJ   

  4
110

× 10−3
8.8                                      

          
 
          
   =    228.25 kΩ,  231 kΩ,  239.25 kΩ, 242 kΩ                
^IC (SAT) my;yJ IB (SAT) gbKiw ,y;yhtpl;lhy; RB I rupahf fzpf;fg;gl;bUe;jhy; KOg;Gs;spfs; 20 I 

toq;Ff.) 

1 1

1

my;yJ

2

2

2

1

3 1

4

     Ic   <    β IB                                 5
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VCC   

RC

RE

RB2

RB1

4

mOj;jg; gpupg;G Nfhly; 1

VCC   

RCRB

4

1jw; Nfhly; epiyj;j Nfhly; 1

VCC   

RC

RE

RB

4

  ^10 Gs;spfs;&

 VCC      =     IC  RC    +   VCE(SAT)  +   VLED

  VCC      =     IC  RC    +   0.2  +  2.1 V

      9 =     RC   100  ×  10−3  + 0.2 +  2.1

       RC  =   
      6.7 
  100 ×  10−3 Ω

      =     67 Ω

 VCC     =     IB RB   +   VBE 

    VCC     =    IB  RB   +  
 0.3

0.6
0.7
0.2

 

      
   RB =               

 
   =    9.13 kΩ,  9.24 kΩ,  9.57 kΩ, 9.68 kΩ           ^10 Gs;spfs;&

4

  ^10 Gs;spfs;&

VCC = 9V  

RC

RB

5

5

0.2

2

9

2 1

4

3

1

1

2

1

100 × 10−3

    110

8.3 100 × 10−3

    110

8.4 100 × 10−3

    110

8.7 100 × 10−3

    110

8.8
my;yJ my;yJ my;yJ
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ftdpf;f Ntz;ba tplaq;fs; :

 1' IB kpd;Ndhl;lj;ij fl;Lg;gLj;JkhW jilnahd;iwg; gad;gLj;jy; Ntz;Lk;.

 2' IC kpd;Ndhl;lk; IB  Itpl mjpfupf;ff;$lhJ.

 3' LED Clhf $ba kpd;Ndhl;lk; 100 mA I kpQ;rhky; epiyahd jil xd;iwg;  

  gad;gLj;jy; Ntz;Lk;(jpuhd;rp];lu; epuk;gy; epiyapy;)

 4' IC my;yJ IE %yk; LED I xspur; nra;aNtz;Lk;.

 khw;W Rw;Wf;fs; 

RC

RE

RB

I

RE

RB

II
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10 Mk; tpdhtpw;F tpilaspf;fg;gl;Ls;sik njhlu;ghd xl;Lnkhj;j mtjhdpg;GfSk; KbTfSk; 

MNyhridfSk;

  
 tpdhtpw;Fg; Gs;spfs; ngw;w tpjk;

,t;tpdhitj; njupTnra;Js;s guPl;rhu;j;jpfspd; rjtPjk;   

mz;zsthf14.54% MtJld; mjd; ,yFjd;ik 
6.67% MFk;. ,e;j tpdhtpw;F 90 Gs;spfs; toq;fg;gLk;.

   00 - 23 vd;w Mapilapy; 93% ,dUk;>
  24 - 45 vd;w Mapilapy; 7% ,dUk;>
  46- 68 vd;w Mapilapy; 1% ,dUk;> 
  69 - 90 vd;w Mapilapy; kpfTk; Fiwe;j 

mstpdUk; Gs;spfisg; ngw;Ws;sdu;.

0-23

93%

24-45

7%

46-68

1%

69-90

0%

- 19 -
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k

tpdhtpd; gFjpfSf;Fk; cggFjpfSf;Fkhd ,yFjd;ik

10 Mk; tpdhtpd; gFjpfSk; cggFjpfSk; 

,e;j tpdhtpw;F 7 gFjpfSk; 

ggFjpfs; cs;sJld; 

mjd; ,yFjd;ik 20% 
,id tplf; FiwthFk;. 

,yFjd;ik kpff; $ba 

cggFjp  (a)(i) MtJld; 

mjd; ,yFjd;ik 15% 
MFk;. ,yFjd;ik kpff; 

Fiwe; cggFjp (b)(iii) 
MtJld; mjd; ,yFjd;ik 

0% MFk;. 
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(a) (b) (c) (d) 

15% 11% 8%
9%

0% 5% 1%

  ,e;j tpdhit xl;Lnkhj;j guPl;rhu;jpfSs; 14.54% j;jpdNu njupT nra;jpUe;jdu;. ,J guPl;rhu;j;jpfs; 
Fiwe;j mstpdu; njupT nra;jpUe;j tpdhthFk;. me;jj; njhifapYk; 24 Gs;spfis tplTk; 
Fiwthf ngw;Wf; nfhz;ltu;fs; 93% ,du; Mtu;;. mjd; xt;nthU gFjpf;Fk; tpilaspf;Fk;NghJ 

15% I tplTk; $Ljyhd ,yFjd;ikia vtUk; fhl;ltpy;iy. 

gFjp (a) gw;wpf; fUJk;NghJ jpuhd;rpw;wu; xd;wpd; epiyahd Nfhba Rw;nwhd;wpd; Xl;lj;ijAk; 
Nthy;w;wsitAk; fzpg;gJ njhlu;ghf Nfl;fg;gl;Ls;sJ. xl;Lnkhj;j Nfs;tpiag; gw;wpf; fUJk;NghJ 

(i), (ii) gFjpfSf;F KiwNa 11% ck; 15% ck; Md ,yFjd;ik fhl;lg;gl;Ls;sJ. ,J kpfTk; 

Fiwe;j kl;lj;jpy; cs;sij ,q;F fhz KbfpwJ. vdNt ,j;jifa fzpj;jy;fs; gw;wp $Ljyhd 

ftdQ; nrYj;jg;gl Ntz;Lk;. 

 gFjpfs; (b)(i), (ii) gw;wpf; fUj;jpw;nfhs;Sk;NghJ ,yFjd;ik 8% ck; 9% ck; Mf cs;sJ. 

jpuhd;rpw;wiu ntt;NtW tyaq;fspy; njhopw;gLj;Jk;NghJ mb Xl;lk; (IB), Nrfupg;ghd; Xl;lk; (IC)  fhdp 
Xl;lk; (IE) gw;wpa tpupthd tpsf;fj;ijg; ngw;Wf; nfhs;s Ntz;Lk;. gFjp (b)(iii) gw;wpf; fUJk;NghJ 
kpfTk; Fiwe;j vz;zpf;ifahd guPl;rhu;j;jpfs; khj;jpuNk ntw;wpngw;Ws;sdu;. ,jpypUe;J ,e;jr; 

Rw;wpNy ,lg;gLfpd;w RB jilapapD}lhf jpuhd;rpw;wUf;F ngw;Wf;nfhLf;fpd;w mb Xl;lk; (IB) 
fl;Lg;gLj;jg;gLfpd;wJ vdTk;> mbj; jil Nrfupg;ghd; jilia tplTk; vg;nghOJk; $Ljyhf 

,Uf;f Ntz;Lk; vdTk;> Xl;lkhdJ Fwpg;gpl;l ngWkhdj;ijj; jhz;br; nrd;w gpd;du; jpuhd;rpw;wu; 

gOjilfpd;wJ vd;gJgw;wp mwpe;jpuhikAk; MFk;. mNjNghd;W jpuhd;rpw;wupd; ,U re;jpfSk; 

njhlf;f /Muk;g NfhlYwy; khWfpd;wJ vdTk; mwpe;jpUj;jy; Ntz;Lk; vd;gjhFk;.  
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  gFjp (c) apd; ,yFjd;ik 5% msT Fiwe;j kl;lj;jpy; fhzg;gLfpd;wJ. ,jpypUe;J 

jpuhd;rpw;wu; NfhlYwy; Rw;W gw;wpa mwpTk; tpsf;fKk; Fiwthf cs;sJ vd;gJ njspthfpd;wJ. 

,J njhlu;ghf $ba ftdnkLf;fr; nra;tJ Kf;fpakhFk;. 

 
 gFjp (d) apd; ,yFjd;ik 1% vDk; kpfTk; Fiwe;j ngWkhdj;ijf; nfhz;Ls;sJ. 

jpuhd;rpw;wiuf; NfhlYwr; nra;jy; njhlu;ghd nrad;Kiwfis Nkw;nfhs;tjd; %yk; 

guPl;rhu;j;jpfsplKs;s ,e;j gytPdq;fis ,y;yhky; nra;Jnfhs;s KbAk;. jpuhd;rpw;wupd; 

nrad;Kiwg; gad;ghL gw;wpa Fiwthd mwpT kl;lnkhd;W ,q;F fhl;lg;gLfpd;wJ. ,q;F 

nrad;Kiwg; gad;ghl;bd;NghJ Nkw;nfhs;s Ntz;ba vspa fzpj;jy;fs; gw;wpa tpupthd 

tpsf;fj;ijg; ngw;Wf;nfhs;tJ Kf;fpakhFk;. fzpj vz;zf;fUf;fis tpUj;jp nra;Ak;NghJ 

mjw;fhd nrad;Kiw cjhuzq;fisg; ngw;Wf;nfhs;s KbAkhapd; ,f;fzpj;jy;fisr; nra;tJ 

,yFthfpwJ.
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2.2.4 tpdhj;jhs; ˚˚ ,w;F tpilaspf;fg;gl;l tpjk; gw;wpa KOikahd mtjhdpg;Gfs;>  

KbTfs;> Nahridfs;   
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  NkYs;s tiugpd;gb fl;lhak; tpilaspf;f Ntz;ba fl;likg;Gf; fl;Liug; gFjpapd; 

ehd;F tpdhf;fSf;F tpilaspg;gjw;F rpy khztu;fs; Kaw;rpf;ftpy;iy. 5, 6, 7 Mk; tpdhf;fis 60% 
,w;Fk; $ba guPl;rhu;j;jpfs; njupT nra;Js;sdu;.  

 tpdhj;jhs; II  ,y; xt;nthU tpdhtpw;Fkhd ,yFjd;ik gw;wpf; fUJk;NghJ $ba ,yFjd;ikia 
Kjyhk; tpdh nfhz;Ls;sJ. mJ 45.60% MFk;. mNjNghd;W Fiwe;j ,yFjd;ik nfhz;l tpdhthfpa 

10 MtJ tpdh 6.67% vDk; Fiwe;j ,yFjd;ikiaf; nfhz;Ls;sJ. vdpDk; Vida tpdhf;fSld; 

xg;gpLk;NghJ 10 Mk; tpdhitj; njupT nra;jy; 14.54% Mf ,Uf;Fk;NghJ mjw;F tpilnaOJk; 

,yFjd;ik 6.67% MfTs;sJ. II  Mk; tpdhj;jhspy; fl;Liu tpdhtpw;F ngUk;ghd;ikahd 

vz;zpf;ifAila guPl;rhu;j;jpfs; 5, 6, 7 Mk; tpdhf;fisj; njupT nra;jpUe;jNghjpYk; kpfTk; Fiwe;j 

mstpdNu ntw;wp fz;Ls;sdu;. xl;Lnkhj;jkhfg; ghu;f;Fk;NghJ gFjp  II  ,d; vy;yh tpdhf;fSf;Fkhd 

,yFjd;ik 46% I tplTk; FiwthFk;. mikg;Gf;fl;Liu tpdhthfpa  2 Mk; 4 Mk; tpdhf;fSf;fhd 

,yFjd;ik 29% I tplTk; Fiwthf cs;sJ. 

  tpdhj;jhspd; gFjp II I fUj;jpw; nfhs;Sk;NghJ kpd; kw;Wk; ,yj;jpudpay; njhopDl;gtpay; 

ghlg;gFjpf;F tpilaspf;Fk;NghJ guPl;rhu;j;jpfs; $Ljyhd ftdQ; nrYj;j Ntz;Lk;. 
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  gFjp II If; fUJk;NghJ nghwpapay; tiujy; njhlu;ghd tpdhtpd; ,yFjd;ik 76.67% 
MFk;. Fbrhu; njhopDl;gtpay; gFjpf;fhd ,yFjd;ik 38.89% MFk;. nghJ gFjpf;fhd ,yFjd;ik 

53.33% ck; Kaw;rpahz;ikAk; Kfhikj;JtKk; gFjpf;fhd ,yFjd;ik 46.67% MFk;. kpd;dpay; 

kw;Wk; ,yj;jpudpay; njhlu;ghd tpdhtpw;F tpilaspf;Fk; ,yFjd;ik 12.78% MFk;. NkYk; 

nghwpapay; njhopDl;gtpay; tpdhtpw;F tpilaspj;Js;s ,yFjd;ik 22.22% MFk;. mjhtJ 

nghwpapay; tiujy; ghlg;gFjpfs; njhlu;ghff; $Ljyhfg; ghlrhiyj; njhFjpapNy Nfhl;ghLfs; 

kw;Wk; nrad;Kiwf; fw;wy; eltbf;iffs; Nkw;nfhs;sg;gLtjdhy; nghJthf caupa ,yFjd;ikiag; 

ngw;Ws;sJ vd;gJ njspthfpd;wJ. nghJg; ghlg;gFjpf;Fk; $ba ,yFjd;ik fhl;lg;gLtjd; %yk; 

RfhjhuKk; ghJfhg;Gk;> msTfSk; njhopDl;gtpaypd; mwpKfk; vDk; ,U gFjpfs; njhlu;ghf 

guPl;rhu;j;jpfspd; ftdQ; nrYj;jg;gLfpd;wJ vd;gJ njspthfpd;wJ. kpd; kw;Wk; ,yj;jpudpay;> 

nghwpKiwj; njhopDl;gtpay; gFjpfspNy Nfhl;ghL njhlu;ghd tplaq;fs; ghlrhiy njhFjpapDs;Ns 

Fiwthff; fye;Jiuahlg;gl;Ls;sJ vd;gij mjd; ,yFjd;ik Fiwthff; fhzg;gLtjd; %yk; 

fz;Lnfhs;s Kbfpd;wJ. 

  NkYs;s ,U tiuGfisAk; fUj;jpw; nfhs;Sk;NghJ gFjp II ,d; tpdhf;fspy; Kjy; ehd;F 

tpdhf;fSk; fl;lha fl;likg;G fl;Liu tif tpdhf;fshFk;. mjpy; KjyhtJ tpdhitj; njupT 

nra;J nfhs;sy; 95.21% MFk;NghJ mjd; ,yFjd;ikAk;  45.60% MfTs;sJ. ,uz;lhtJ 

tpdhitj; njupT nra;jy;  96.79% MFk;. mjd; ,yFjd;ik 22.89% MFk;. %d;whtJ tpdhitj; 

njupT nra;jy; 96.96% MFk;NghJ mjd; ,yFjd;ik 41.30% MFk;. ehd;fhtJ tpdhit 95.61% 
,du; njupT nra;Js;sdu;. mjd; ,yFjd;ik 28.21% MFk;. ,jd; %yk; nghwpKiw tiujYf;F 

$Ljyhd ,yFjd;ikiaf; fhl;bAs;s mNjNtis ,uz;lhk; tpdhthfpa $l;L tpdhtpw;Fs;s 

,yFjd;ik Vida fl;likg;G tpdhf;fis tplTk; FiwT vd;gjhFk;. NkYk; mjw;Fr; rkdhd 

Fiwe;j ,yFjd;ikia Kaw;rpahz;ikAk; Kfhikj;JtKk; ghlj;jpw;Fupa fl;likg;G tpdhtpw;Fk; 

fpilj;Js;sJ.  
 Fbrhu; njhopDl;gtpay; ghlj;jpd; fPo; njupT nra;Jnfhs;Sk; tpdhf;fSs; Ie;jhtJ tpdhitj; 

njupT nra;Jnfhs;sy; 79.61% MFk;. mjd; ,yFjd;ik 32.23% If; fhl;Lfpd;wJ. MwhtJ tpdhitj; 

njupT nra;Jnfhz;Ls;s rjtPjj;jpdu; 63.89% MFk;. mjd; ,yFjd;ik 37.91% MFk;. nghwpKiw 

ghlg;gFjpapd; fPo; njupT nra;Jnfhs;Sk; tpdhf;fSs; VohtJ tpdhit njupT nra;Js;stu;fs; 

72.34% ,du; Mtu;. vl;lhtJ tpdhit 25.46% ,du; njupT nra;J nfhz;Ls;sdu;. kpd; kw;Wk; 

,yj;jpudpay; njhlu;ghd tpdhit njupT nra;Jnfhs;Sk; NghJ xd;gjhtJ tpdhitj; njupT nra;J 

nfhs;sy; 49.86% MFk;NghJ gj;jhtJ tpdhitj; njupT nra;Jnfhz;Ls;stu;fs;  14.54% MFk;. 
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xl;Lnkhj;j tpdhj;jhspw;F tpilaspj;jy; njhlu;ghd nghJthd mtjhdpg;Gfs;> KbTfs;> 

MNyhridfs; 

  xl;Lnkhj;j tpdhf;fisj; njupT nra;Ak;NghJ %d;W JiwfSf;Fkhd tpdhf;fSs; Fbrhu; 

myFfSf;F $ba ftdk; nrYj;jg;gl;Ls;sJ vd;gijAk; nghwpKiwj; njhopDl;gtpaYf;Fupa 

tpdhf;fisj; njupT nra;tjpy; Fiwe;j ftdQ; nrYj;jg;gl;bUe;jijAk; kpd; kw;Wk; ,yj;jpudpay; 

Jiwf;fhd tpdhf;fisj; njupT nra;jYk; ,yFjd;ikAk; kpfTk; jho;thd kl;lj;jpNy cs;sJ vd;gijf; 

fhzf;$bajhf cs;sJ. ,e;jf; FiwghLfisj; jtpu;j;Jf;nfhs;tjw;F nghwpKiwj; njhopDl;gtpaypd; 

fw;wy; fw;gpj;jy; nrad;Kiwapd; NghJ $Ljyhd msT nrad;Kiwr; nraw;ghLfisr; nra;a 

Ntz;bAs;sJ. kpd; kw;Wk; ,yj;jpudpay; Jiwapy; fzpj;jy;fspy; mbf;fb gapw;rpfisr; nra;tij 

mjpfupj;Jf; nfhs;s Ntz;Lk;. 

 xl;Lnkhj;j gy;Nju;T tpdhf;fisf; fUj;jpw; nfhs;Sk;NghJ fhzg;glf;$ba gpujhd tplakhff; 

fzpj vz;zf;fUf;fisg; gadg;Lj;jp jPu;f;f Ntz;b ,Ue;j gy;Nju;TfSf;Fg; guPl;rhu;j;jpfs; rupahd 

tpilaspj;jpUg;gJ Fiwe;j kl;lj;jpNy ,Ue;jikapdhNyahFk;. vdNt fzpj vz;zf;fUf;fs; gw;wpa 

mwpT kw;Wk; gad;ghl;il tpUj;jp nra;Jnfhs;tJ kpfTk; nghUj;jkhFk;. 

  37 Kjy; 50 tiuapyhd gy;Nju;T tpdhf;fSk; kpd; kw;Wk; ,yj;jpudpay; njhopDl;gtpay; 

gFjpf;FupajhFk;. guPl;rhu;j;jpfspd; ,yFjd;ik 40% jhz;bAs;sJ Ie;J tpdhf;fSf;F khj;jpuNkahFk;.

xl;Lnkhj;jkhf ,g;gFjpf;Fg; guPl;rhu;j;jpfs; Fiwe;j tpsf;fj;jpidNa ngw;Ws;sdu; vd;gijf; fhzyhk;.

Kjyhk; tpdhj;jhspy; 28% I cs;slf;fg;gLfpd;w 14 tpdhf;fisf; nfhz;l ,t;tyF gw;wp $Ljyhd 

ftdj;ijr; nrYj;jp nrad;Kiwr; nraw;ghLfs; %yk; guPl;rhu;j;jpfs; ,t;ntz;zf;fUf;fis tpsq;fpf; 

nfhs;s Ntz;Lk;. 

   tpdhj;jhspYs;s tpdhf;fspd; vz;zpf;ifapy; 30% Mdit Fbrhu; njhopDl;gtpay; gFjpia 

cs;slf;fpaitahFk;. me;jg; ghl myFg;gFjpf;F guPl;rhu;j;jpfs; rpwg;ghf tpilaspj;Js;sdu; vd;gJ 

ed;F njspthfpd;wJ. 

   NkYk; tpdhf;fisj; njupT nra;Ak;NghJ guPl;rhu;j;jpfs; KO tpdhitAk; thrpj;J tpsq;fpf; 

nfhs;shky; njupTnra;Js;sikiaAk; ,q;F fhz KbfpwJ.  79.61% ,du; khj;jpuk; ,t;tpdhtpw;F 
Fbrhu; fl;ll epu;khzk; njhlu;ghd tpdhitj; njupT nra;J nfhz;lNghjpYk; ,jw;F 33.23% ,dNu 
,yFjd;ikiaf; fhl;bAs;sdu;. NkYk; VohtJ tpdhthfpa jd;dpaf;fk; njhlu;ghd tpdhit 72.34% 
,du; njupT nra;Js;sdu;. ,Ug;gpDk; mjd; ,yFjd;ik 25.16% vDk; Fiwthd ngWkhdkhFk;. 

mj;jifa fhuzpfs; %yk; tpdhf;fis rupahf thrpj;J tpsq;fpj; njupT nra;J nfhs;stpy;iynad;gJ 

njspthfpd;wJ.  
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gFjp  III

3'0 tpilaspj;jypd;NghJ ftdk; nrYj;j Ntz;ba tplaq;fSk; MNyhridfSk;: 

3'1' tpilaspj;jypd;NghJ ftdk; nrYj;j Ntz;ba tplaq;fs;: 

nghJthd mwpTWj;jy;fs;:

* tpdhj;jhspy; jug;gl;Ls;s nghJ mwpTWj;jy;fis thrpj;J ed;F tpsq;fpf; nfhs;Sjy; Ntz;Lk;. 

mjhtJ xt;nthU gFjpapypUe;Jk; vj;jid tpdhf;fSf;F tpilaspf;f Ntz;Lk;> ve;j tpdh 

fl;lhakhdJ> vt;tsT Neuk; toq;fg;gl;Ls;sJ> vj;jid Gs;spfs; toq;fg;gLfpd;wJ vDk; 

tplaq;fs; gw;wp ftdj;jpw; nfhs;s Ntz;baJld; tpdhf;fis ed;F thrpj;J re;Njfkpd;wpa 

tpsf;fj;jpid Vw;gLj;jpf; nfhz;L tpdhitj; njupT nra;Jnfhs;s Ntz;Lk;. 

* tpdhj;jhs; ˚ ,Ys;s tpdhf;fSf;F tpilaspf;Fk;NghJ kpfTk; rupahd xU tpiliaj; njupT 

nra;jy; Ntz;Lk;. NkYk; njspthf xU Gs;sbapid khj;jpuNk ,l Ntz;Lk;.

* tpdhj;jhs; ˚˚ ,d; tpdhf;fSf;F tpilaspf;Fk;NghJ xt;nthU gpujhd tpdhitAk; xU Gjpa 

gf;fj;jpNy Muk;gpj;jy; Ntz;Lk;.

* rupahdJk; njspthdJkhd ifnaOj;Jf;fspdhy; tpilnaOj Ntz;Lk;.

* guPl;rhu;j;jpapd; Rl;nlz;iz vy;yhg; gf;fq;fspYk; cupa $l;bDs; vOJjy; Ntz;Lk;.

* tpdh ,yf;fj;ijAk; cggFjpiaAk; rupahfTk; njspthfTk; vOj Ntz;Lk;.

* Fwpg;gpl;l FWfpa tpil vOJtjw;Fj; Njitahd re;ju;g;gq;fspy; ePz;l tpsf;fj;Jld; tpil 

vOJtijAk; tpgukhf tpil vOj Ntz;ba re;ju;g;gq;fspNy RUq;f tpilaspg;gijAk; 

jtpu;j;Jf; nfhs;s Ntz;Lk;.

* Nfs;tp Nfl;fg;gl;Ls;s tpjj;jpw;F Vw;g ju;f;f uPjpahfTk; gFg;gha;T %yKk; tplaq;fis 

Kd;itj;jy; Ntz;Lk;.

* II tJ tpdhj;jhspw;F tpilnaOJk; NghJ gpujhd tpdhtpd; fPOs;s vy;yh cggFjpfisAk; 

ed;F thrpj;Jg; ghu;j;J xt;nthU cggFjpfSf;Fupa Fwpf;Nfhis miltjw;Fupa tpilia 

khj;jpuk; vOj Ntz;Lk;.

* gpur;rpidfSf;fhd tpilaspf;Fk;NghJ Neuj;ij Kiwahf Kfhikj;Jtk; nra;J nfhs;tjw;F 

topnra;Jnfhs;s Ntz;Lk;.

* tpilaspg;gjw;F rptg;G kw;Wk; gr;ir epwg; Ngdhitg; gad;gLj;Jtijj; jtpu;j;Jf; nfhs;s 

Ntz;Lk;.

* tpilnaOJtjw;Ff; fpilj;Js;s fhyk; KbAk; jUtha; mz;kpf;Fk; NghJ kzp mbj;jJk; 

vy;yh tpilj;jhs;fisAk; xOq;FgLj;jp Njitnadpd; Nkyjpfkhf xU jhisAk; Nru;j;Jk; 

,izj;Jf; fl;bf; nfhs;s Ntz;Lk;.

* kpfTk; gaDs;s Kiwapy; Neuj;ij Kfhikj;Jtk; nra;Jnfhs;tjw;F ,Nyrhd tpdhf;fSf;F 

KjypYk; fbdkhdJ vdf; fUJk; tpdhf;fSf;F gpd;dUk; tpilaspg;gJ> jug;gl;Ls;s tpdh 

xOq;fpy; tpilaspg;gij tplTk; kpfTk; gaDs;sjhFk;.

* tpdhit ed;F thrpj;J rpf;fypy;yhky; tpsq;fpf; nfhs;s Ntz;Lk;. mNj Nghd;W tpdhtpy; 

mlq;fpAs;s 'gpioahd> ed;F ftdj;jpw; nfhs;s Ntz;ba> rupahd> nra;af;$lhj> my;yhjJ" 

vDk; nrhw;fs; njhlu;ghf ftdQ;nrYj;j Ntz;Lk;. 

 

https://pastpapers.wiki/


- 82 -
f.ngh.j. (cau; ju) nghwpapaw; njhopDl;gtpay; kjpg;gPl;L mwpf;if - 2016

 tpNrl mwpTWj;jy;fs;:

* cupa re;ju;g;gq;fspNy rupahd myfpidf; Fwpg;gpl Ntz;Lk;.

* cupa fzpj;jy;fisr; nra;fpd;wNghJ gbKiwiaf; Fwpg;gpl Ntz;Lk;. 

* nghwpapay; tiujypd; NghJ $Ljyhd jpl;l msTfis tiutjd; %yk; khztu;fsplj;jpy; 

ngd;rpiy gad;gLj;JtJ gw;wp ey;y gof;fj;ij Vw;gLj;jpf; nfhs;s Ntz;Lk;.  

* mNjNghd;W njhopDl;g tiujiy tiuAk;NghJ khjpup tpdhg;gj;jpuj;jpy; jug;gl;Ls;s rJu tbt 

tiyiag; gad;gLj;jpf; nfhs;s Ntz;Lk;.
 

* ghlj;ijf; fw;gpf;Fk;NghJk; fw;fpd;w NghJk; Fbrhu;> nghwpKiw> kpd; kw;Wk; ,yj;jpudpay; 

gFjpfSf;F rkdhf ftdQ;nrYj;j Ntz;Lk;. trjp ,Uf;fpd;w vy;yhr; re;ju;g;gq;fspYk; 

ghlrhiyapD}lhfNth my;yJ njhopDl;g epWtdq;fspd; xj;Jiog;igg; ngw;W ,J njhlu;ghf 

nray;gl Ntz;Lk;. ghlj;jpd; Nfhl;ghl;L gFjpfis nrad;Kiw mwpTld; gFg;gha;T uPjpahf 

,izj;Jf; nfhs;s Ntz;Lk;.

* tFg;giwf; fw;wYk; nrad;Kiwg; guPl;irAk; xNu Neuj;jpy; eilngw Ntz;Lk;.

* njhopDl;gtpaYf;fhd tpQ;Qhd ghlkhdJ Vida Jiwfisr; rhu;e;j ghlnkhd;wy;yhJ  

(Independant)  nghwpapay; njhopDl;gtpaiy Mokhf gFg;gha;T uPjpahf fw;gjw;F fzpjk; 

njhlu;ghd gFjpfSk; mlq;fyhf Kd;itf;fg;gl;Ls;s Jizg; ghlnkhd;whFk;. nghwpapay; 

njhopDl;gtpay; tpdhg;gj;jpuj;jpw;F tpilaspf;Fk;NghJ njhopDl;gtpaYf;fhd tpQ;Qhd 

ghlj;jpd; njhlu;igj; Jizahff; nfhs;s Ntz;Lk;. 
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3'2'   fw;wy; - fw;gpj;jy; nrad;Kiw njhlu;ghd fUj;JfSk; MNyhridfSk;:

 * nghwpapaw; njhopDl;gtpayhdJ xU nray;Kiwg; ghlkhFk;. vz;zf;fUf;fis kdg;ghlk; nra;J  

Qhgfj;jpy; itj;J kl;Lk; nghwpapaw; njhopDl;gtpaiy ntw;wpfukhff; fw;f KbahJ. fw;w 

tplaq;fisg; nghUj;jkhd re;ju;g;gq;fspy; nrad;Kiwahfg; gad;gLj;jp gpur;rpidfSf;Fj; jPu;T 

fhZk; Mw;wiy tpUj;jp nra;J nfhs;s Ntz;Lk;.

 *  Nfhl;ghL uPjpahd mwpit cWjp nra;J  tpUj;jp nra;Jnfhs;tjw;fhf nray; Kiwg; guPl;irfspy; 

$ba ftdk; khztu;fs; kl;Lky;yhky; Mrpupau;fSk; nrYj;j Ntz;Lk;. 

 *   fw;wy; fw;gpj;jy; nra;Kiwfspy; ghl tplaq;fis Kd;itg;gjw;F mg;ghl tplaq;fis nray; 

Kiwahf gad;gLj;Jk; KiwiaAk; Jiw my;yJ njhopw;rhiynahd;wpy; gad;gLj;Jfpd;w Kiw 

gw;wpAk; ftdj;jpy; nfhs;s Ntz;Lk;.   

 *   fw;wy; - fw;gpj;jy; nray;Kiwapy; ghl tplaq;fis tpupTiu %yk; Kd;itf;fhky; khztu;fSld; 

fye;Jiuahly; %yk; Kd;itg;gJ rpwe;jjhFk;. mj;Jld; ghl tplaq;fis Kd;itf;Fk;NghJ 

tPbNahf;fhl;rpfs;> cz;ik Gifg;glq;fs; Nghd;witfis KbAkhd vy;yh re;jug;gq;fspYk; 

gad;gLj;Jtjdhy; khztu;fSf;F ,yFthf tpsq;fpf; nfhs;s KbAk;. 

 *  kpd; kw;Wk; ,yj;jpudpay; njhopDl;gtpay; JiwfSf;F cupa guPl;rhu;j;jpfs; tpilaspf;Fk;NghJ 

Fiwthf ftdQ;nrYj;jp cs;sij fhz Kbe;jJ. vdNt mj;Jiw njhlu;ghf $Ljyhd 

ftdj;ijr; nrYj;j Ntz;Lk;. 

*  mNjNghy; gy;NtW Jiwfspy; cupa epakq;fisAk; tpguf; $w;Wfshd SLS 573, kpd; nghwpapayhsu;  
epWtf rl;ljpl;lk; (IEE Regulation), ICTAD, BS Nghd;wtw;iw khztu;fs; %yk; gad;gLj;jpapUg;gJ 

kpf Kf;fpakhFk;. 

*  nray;Kiwr; nraw;ghLfspy; <LgLk;NghJ gad;gLj;jg;gLk; cgfuzq;fspd; ghJfhg;G gad;gLj;Jk; 

egu;fspd; ghJfhg;G kw;Wk; cgfuzq;fspd; rupahd njhopw;ghLfs; gw;wp $ba ftdk; nrYj;j 

Ntz;Lk;.

*  fUtpfisg; gad;gLj;Jk;NghJ rupahd njhopw;fUtpfisg; gad;gLj;Jtjw;F cupa mbg;gilr; 

nranyhOq;fpidg; gpd;gw;Wtjw;Fk; khztu;fis <LgLj;j Ntz;Lk;. 

*  fUtpfisg; gad;gLj;Jk;NghJ Ntiyf;Fg; nghUj;jkhd rupahd fUtpfis kl;Lk; gad;gLj;Jtjw;F 

khztu;fisg; gof;f Ntz;Lk;. iff;fUtpfisg; gad;gLj;Jk; gof;fj;ijAk; khztu;fsplj;jpy; 

rkkhf tpUj;jp nra;jy; Ntz;Lk;. 

*  nray;Kiwr; nraw;ghLfspd; ,Wjp Kbg;Gr; re;ju;g;gj;jpy; Fiwfis eptu;j;jp nra;J 

nfhs;tjw;F gbg;gbahf cgfuzq;fisAk;> ,lq;fisAk; guPl;rpg;gjd; %yk; Fiwfis 

rupahf ,dq;fz;L nfhs;tjw;Fk; mjw;F cupa jPu;Tfis ngw;Wf;nfhs;tjw;F khztu;fis 

mwpTWj;jy;> msf;Fk; cgfuzq;fspd; mstPLfis thrpj;jy;> gpupj;jwpjy;> rupahd gad;ghL 

kw;Wk; cgfuzq;fspd; ghJfhg;G gw;wpAk; guPl;rhu;j;jpfSf;F mwpt+l;lk; nra;a Ntz;Lk;. 

*  ahNjDk; ghlg;gpupT my;yJ vz;zf;fUf;fis rupahf tpsq;fpf; nfhz;l NghjpYk; fzf;fpLk; NghJ 

fhl;Lfpd;w gytPdk; fhuzkhf ,Wjpg; ngWNgWfs; Njhy;tpailtjw;F ,yFthd fhuzkhFk;. 

,jdhy; rhjhuz juj;jpy; kpf ey;y ngWNgWila khztu;fs; $l fzpj mwpit tpUj;jp nra;J 

nfhs;s Ntz;ba Kf;fpa Njit cs;sJ. fzpjj; Jiwapy; RUf;Fk; Kiwfspy; ,yFthdJk; 

RUf;fkhdJkhd  Kiwfis gad;gLj;jy;> klf;if Gj;jfq;fis gad;gLj;jy; Nghd;w gof;fj;ij 

Vw;;gLj;jy; Ntz;Lk;.

*  vwpaj;Njhw;wq;fSldhd cUtq;fis mtjhdpj;J mtw;iw rupahf tiue;J Kd;itf;Fk; 

Mw;wiyAk; khztu;fsplk; tpUj;jp nra;a Ntz;Lk;.

*  kpd; kw;Wk; ,yj;jpudpay; njhopDl;gtpaYf;F #j;jpuq;fSk; fzpg;gpLjy;fs; Nghd;W nghwpKiw 

kw;Wk; Fbrhu; njhopDl;gtpaYf;Fupa #j;jpuq;fs; fzpj;jy;fSk; $Ljyhd gapw;rpfisr; nra;tJ 

gapw;rp ngWtJ kpf Kf;fpakhFk;.

*  md;whl tho;tpNy ngw;Wf;nfhs;fpd;w njhopDl;g mDgtq;fis  mwpKiwahfTk; gpujhd 

nrhw;fSlDk;  tpsf;Ftjw;F gof;FtJk; nghwpapay; njhopDl;gtpay; tpdhg;gj;jpuj;jpw;F 

tpilaspf;Fk; NghJ mtrpakhfpd;wJ.

https://pastpapers.wiki/


- 84 -
f.ngh.j. (cau; ju) nghwpapaw; njhopDl;gtpay; kjpg;gPl;L mwpf;if - 2016

 
 *   ÷ tiuG %yk; tpsf;Fjy;>     
  ÷ fzpjr; nra;Jfhl;ly; %yk;> 
  ÷ tpilfis tpsf;Ftjw;F cU tupg;glq;fis gad;gLj;Jtjw;F guPl;rhu;j;jpfs; kpfTk; 

Fiwthd  ftdQ; nrYj;jg;gLtjdhy; mt;thw;wy;fisAk; tpUj;jp nra;J nfhs;sy; Ntz;Lk;.     

*  md;whl tho;tpNy ngw;Wf;nfhs;fpd;w njhopDl;g mDgtq;fis  Nfhl;ghl;L uPjpahfTk;  

gpujhd nrhw;fSlDk;  tpsf;Ftjw;F gof;FtJk; nghwpapay; njhopDl;gtpay; tpdhj;jhspw;F 

tpilaspf;Fk; NghJ mtrpakhfpd;wJ.

  c-k; :  kpd; gl;baiyf; fzf;fpLtJ> ePu;g;gk;gpnahd;wpd; njhopw;ghL> tPl;L kpd;Rw;W>   

  ePu;f;Foha;j; njhFjp> $iu Nghd;wit. 

 *  njhopDl;gtpay; ghlq;fs; njhlu;ghd Nkyjpf thrpg;Gg; Gj;jfq;fis thrpg;gjw;F 

khztu;fs; Nrhk;gy;gLfpwhu;fs; vd;gij tpilaspf;Fk;NghJ gad;gLj;jpAs;s nrhw;fisAk; 

tiutpyf;fzq;fisAk; fw;wwpAk;NghJ tpsq;Ffpd;wJ. vdNt Nkyjpf thrpg;Gg; Gj;jfq;fisg; 

gad;gLj;Jtjw;F guPl;rhu;j;jpfis <LgLj;j Ntz;Lk;.
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f.ngh.j (c. juk;)

nghwpapaw; njhopDl;gtpay;

nra;Kiwg; guPl;ir 2016

2016 Mk; Mz;by; elhj;jg;gl;l f.ngh.j cau;jug; guPl;irapd; nghwpapaw; njhopDl;gtpay; ghlj;jpd; 

nra;Kiwg;  guPl;ir  elhj;jg;gl;l tpjk; njhlu;ghf ngw;Wf;nfhz;l mtjhdpg;GfSk; jfty;fSk; 

gFj;jhag;gl;L ,q;F Kd;itf;fg;gLfpd;wJ.

mbg;gilahf ,g;guPl;ir Fbrhu; njhopDl;gtpay;> nghwpapaw; njhopDl;gtpay;>  kpd; ,yj;jpudpay; 

njhopDl;gtpay; Mfpa %d;W Jiwfis cs;slf;fpaJ. ,q;F xU Jiwapd; nrad;Kiwg; guPl;irf;F 

xU kzpj;jpahyk; xJf;fg;gl;bUe;jJ. vy;yhg; guPl;rhu;j;jpfSk; %d;W Jiwfspd; fPOk; xU nra;Kiw 

guPl;ir tPjk; 03 nra;Kiwg; guPl;irfSf;F Kfq;nfhLf;f Ntz;bapUe;jJ. mt;thNw xU ehisf;F 

xt;nthU Jiwapd; fPOk; 10 Nrhjidfs; tPjk; jpl;lkplg;gl;bUe;jJ. guPl;rhu;j;jpfs; vOthupahf 

xU JiwapypUe;J xU nra;Kiwg; guPl;ir tPjk; %d;W JiwfspYkpUe;J %d;W guPl;irfisj; 

Nju;e;njLf;f Ntz;Lk;.

,q;F xt;nthU JiwapYk; nra;Kiwg; guPl;irf;fhf toq;fg;gl;Ls;s Nju;e;njLj;j guPl;ir tifapypUe;J 

xd;W tPjk; Nju;e;njLj;J guPl;irapd; Nehf;fk;> gpuNahf guPl;irg; gbtk;> kjpg;gPl;L epajp kw;Wk; Gs;sp 

toq;Fk; jpl;lk; guPl;irf;F guPl;rhu;j;jp Kfq;nfhLj;j tpjk;> guPl;rfu; kjpg;gPl;il Nkw;nfhz;l tpjk; 

gw;wpa rpwg;ghd mtjhdpg;ig njhFj;Js;shu;. mJ Nghd;Nw mjdbg;gilapy; ngwf;$ba KbTfSk; 

vjpu;tUk; Mz;Lfspy; guPl;iria ntw;wpfukhf elhj;Jtjw;F Nkw;nfhs;sf;$ba eltbf;iffs;> 

MNyhridfs; gw;wpAk;  ,q;F fye;Jiuahlg;gLfpd;wJ.
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Fbrhu; njhopDl;gtpay; nra;Kiwg; guPl;ir 2016

nra;Kiwg; guPl;ir \fl;Lkhdk;| kw;Wk; \mstPLfs;| Mfpa Jiwfspd; fPo; jahupf;fg;gl;bUe;jJ. me;je;j 

ehl;fspy; nray; Kiwg;guPl;irfs; CB, CS vd rku;g;gpf;fg;gl;bUe;j NghjpYk;> guPl;rhu;j;jpf;F vOkhwhff; 

fpilf;fpd;w xU Nrhjidiaj; Nju;e;njLj;J xU kzpj;jpahyj;jpy; mjid Kbf;f jpl;lkplg;gl;bUe;jJ.

gpuNahf guPl;irfSk; guPl;ir ,yf;fKk;

 Mq;fpyf; fl;L (CB 01,  CB 02, CB 03)
  fz;lw; fl;L (CB 04)
  ePu; Foha; (CB 05, CB 06, CB 07, CB 08) 
  nfhq;fpwPl;L tYT+l;bfs; gad;gLj;jy; (CB 09, CB 10, CB 11, CB 12)
  rq;fpyp msj;jy;  (CS 01,  CS 02, CS 03, CS 04)
  kl;lk; vLj;jy; (CS 05, CS 06, CS 07, CS 08)

 nkhj;jkhff; fUJk;NghJ Fbrhu; njhopDl;gtpay; njhlu;ghd gpuNahf guPl;irfs; ahTk; vy;yh 

guPl;ir epiyaq;fspYk; ntw;wpfukhf elhj;j Kbe;jJ. Nkw;gb gpuNahf nraw;ghLfs; ntspapy; 

elhj;j jpl;lkplg;gl;bUe;j NghjpYk; epytpa rPuw;w fhyepiy fhuzkhf fl;blj;Js; elhj;j Neupl;lJ. 

nra;Kiwr; nraw;ghLfSf;Fg; nghUj;jkhd cilapy; guPl;rhu;j;jpfs; r%fkspj;jpUe;jdu;. gy;NtW 

jilfSf;F kj;jpapYk;; Nkw;gb nraw;ghLfSf;fhf khztu;fspd; Cf;fk; kpf cau; kl;lj;jpy; 

epytpaJ. Njrpa kl;lj;jpy; Kf;fpaj;Jtk; ngWk; Nkw;gb gpuNahf guPl;iria elhj;Jtjw;fhf 

rfy jug;gpypUe;Jk; fpilj;j xj;Jiog;G kpf cau; kl;lj;jpy; epytpaJ. xl;L nkhj;jkhf nrq;fy; 

fl;L> rq;fpyp msj;jy; nraw;ghLfSf;F Gs;sp ngw;w tPjk; kl;lk; fhzy; cgfuzj;Jf;fhd 

Gs;spg; ngWjpia tpl kpf cau; kl;lj;jpy; epytpaJ.
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guPl;ir : CB 01 - Mq;fpyf; fl;L Kiwapy; nrq;fy; Rtupd; xU gFjpia epu;khzpj;jy;. 

guPl;irapd; Nehf;fk;

 Mq;fpyf; fl;LKiwapy; nrq;fy; Rtnuhd;iw epu;khzpg;gJ gw;wpa nra;Kiwj; jpwidg; 

guPl;rpg;gNj ,jd; Nehf;fkhFk;. 

nra;Kiwg; guPl;irg; gbtk;

 Mq;fpyf; fl;L Kiwiag; gad;gLj;jp 03 tup cauj;jpw;F ,U me;jq;fspYk; epw;ghl;Lk; 

me;jq;fSld; cUtpy; fhzg;gLfpd;wthW xU nrq;fw; Rtiuf; fspkz; rhe;jpdhy; mikf;f.

 

2 nrq;fw;fs;

3 nrq;fw;fs;
1 nrq;fy;

X

Y
       ftdpf;f Ntz;ba tplaq;fs; :

÷ Fwpj;j fl;L Kiwiag; gad;gLj;Jjy;

÷ Rtupd; ePsKk; cauKk; rupahf ,Uj;jy; 

÷ Rtu; epiyf;Fj;jhfTk; Nkw;gug;G fpilahfTk; ,Uj;jy; 

÷ Kfk; rkjskhf ,Uj;jy;

÷ Jg;guT

kjpg;gPl;L epajpfSk; Gs;sp toq;Fk; jpl;lKk;

 xJf;fg;gLk; Gs;spfs; gpupf;fg;gLk; tpjj;ijf; Fwpg;gpl;L ,uhj re;jug;gq;fspy; xJf;fg;gl;Ls;s  

 Gs;spfis my;yJ g+r;rpag; Gs;spfis kl;Lk; toq;Ff. 

         

 01
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guPl;ir njhlu;ghd tpNrl mtjhdpg;Gf;fs;

  ,e;j nra;Kiwg; guPl;irapd; NghJ ngUk;ghyhd guPl;rhu;j;jpfs; rpwe;j Gs;spfisg; ngw;Ws;sdu;. 

mNjNtis guPl;rhu;j;jpfs; Mq;fpyf; fl;L Kiwapd; mbg;gilf; Nfhl;ghLfisAk; toq;fg;gLs;s 

mwpTWj;jy; gbtj;ijAk; thrpj;J rupahf tpsq;fpf;nfhs;shjjd; fhuzkhf Gs;spfis 

,oe;jijAk; fhz KbfpwJ.

 ,z;lhtJ tupirapy; ,uhzp Kbg;G ,lg;gl Ntz;ba ,lk; gw;wpa rupahd tpsf;fk; ,y;yhky; 

nraw;gl;Ls;sijf; fhz KbfpwJ. rpy guPl;rhu;j;jpfs; nfhj;jd; Ntiyapd;NghJ gad;gLj;Jfpd;w 

fUtpfs; cgfuzq;fspd; gad;ghL gw;wpa jpwd;fs; ,y;yhky; nraw;gl;Ls;sdu;. Mq;fpyf; 

fl;bd;NghJ fhzg;gl;l tupg;glj;ij tpsq;fpf; nfhs;tjw;F Kbahky; Nghdjd; fhuzkhf 

guPl;rhu;j;jpfspd; Gs;spfs; Fiwthff; fhzg;gl;lJ.  

fUj;Jf;fSk; MNyhridfSk;

 nrq;fy; fl;Lfisf; fl;Lk;NghJ gpd;tUk; tplaq;fisf; ftdj;jpw; nfhs;tJ kpfTk; Kf;fpakhFk;.

  ÷ kl;lkhd epyj;jpd; kPJ fl;il milahskply; 

  ÷ rupahd cgfuzq;fisg; gad;gLj;jp cupa tpfpjj;jpw;F fspr;rhe;ij fye;njLj;jy;

  ÷ Rtu;fl;Ltjw;F Njitahd fUtpfs; cgfuzq;fis njupTnra;J nfhs;sYk;   

 gad;gLj;jYk;

  ÷ cupa msTfisAila nrq;fw;fisAk; epakq;fSf;F Vw;g fspia toq;FtJk;   

 Kf;fpakhFk; 

 ÷ epiyf;Fj;Jr; rhe;J ,ilntsp (F];J}u;) khwhjthW ,uhzpKbg;ig ,l;L ,uz;lhtJ  

 tupiag; gug;Gjy;

  ÷ epiyf;Fj;jhfTk; fpilahfTkhd rhe;jpil ntspapd; jbg;ig tpsq;fpf;nfhs;sy;
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guPl;ir : CB 04 - fz;lfw; Rtupd; xU gFjpia mikj;jy;

guPl;irapd; Nehf;fk;

 jug;gl;Ls;s msTfSf;F Vw;g fz;lw;fy; Rtiuf; fl;Lk; nrad;Kiw Mw;wiyg; 

guPl;rpj;jNy ,jd; Nehf;fkhFk;. 

nra;Kiwg; guPl;irg; gbtk;

 fz;lfw;fisg; gadg;Lj;jp 15 cm cauKk;> 50 cm ePsKk; 6 cm mfyKk; ,U me;juq;fspYk; 

epw;ghl;Lk; me;jq;fSk; cs;s xU fz;lfw; Rtiuf; fspkz; rhe;jpdhy; mikf;f. 

       ftdpf;f Ntz;ba tplaq;fs; :

÷ Rtupd; ePsKk; cauKk; rupahf ,Uj;jy; 

÷ Rtu; epiyf;Fj;jhfTk; Nkw;gug;G fpilahfTk; ,Uj;jy;

÷ Kf Kbg;G rkjskhf ,Uj;jy;

÷ Jg;guT

kjpg;gPl;L epajpfSk; Gs;sp toq;Fk; jpl;lKk;

 xJf;fg;gLk; Gs;spfs; gpupf;fg;gLk; tpjj;ijf; Fwpg;gpl;L ,uhj re;jug;gq;fspy; xJf;fg;gl;Ls;s 

Gs;spfis my;yJ g+r;rpag; Gs;spfis kl;Lk; toq;Ff. 
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guPl;ir njhlu;ghd tpNrl mtjhdpg;Gf;fs;

  ,e;j nrad;Kiwg; guPl;iria njupT nra;j guPl;rhu;j;jpfs;> toq;fg;gl;Ls;s epajpfspd;gb 

Gs;spfisg; ngw;Ws;sdu; vd;gJ njspthf tpsq;Ffpd;wJ. fz;lfw; Rtiu fl;Lk;NghJ 

$Ljyhd nfhj;jd; cgfuzq;fSk; fUtpfSk; Njitg;glhjjd; fhuzj;jpdhy; guPl;rhu;j;jpfs; 

Gs;spfis ngWjy; tpUk;gj;jF epiyapy; fhzg;gl;lJ. vdpDk; rpy guPl;rhu;j;jpfs; je;Js;s 

msTfs; gw;wpf; $ba ftdk; nrYj;jhjjd; fhuzkhf Gs;spfs; Fiwtjw;F mJTk; fhuzkhf 

mike;jJ. epajpfSs; ,lj;ijj; Jg;guT nra;tjw;F xJf;fg;gl;bUe;j Gs;spfis $Ljyhd 

guPl;rhu;j;jpfs; ,oe;jijf; fhz KbfpwJ. toq;fg;gl;bUe;j fspia Ntiynra;tjw;F cupa 

juj;jpw;F jahu; nra;Jnfhs;tjw;F guPl;rhu;j;jpfs; ftdnkLf;ffhjjd; fhuzj;jpdhy; gpur;rpid 

vOe;jij fhz KbfpwJ. 

fUj;Jf;fSk; MNyhridfSk;

 fz;lf;fy; fl;Lkhd Kiwiag; gad;gLj;jp  fl;nlhd;iwf; fl;Lk;NghJ gpd;tUk; tplaq;fs; 

gw;wp $ba ftdQ; nrYj;j Ntz;Lk;. 

  ÷ kl;lkhd jiunahd;wpd; kPJ fl;il milahskply;

  ÷ cupa tpfpjj;jpy; fspr;rhe;ij fyj;jy;

  ÷ guPl;rhu;j;jpfis rf;iff;fy; fl;Lkhdj;ijf; fl;Ltjw;F cw;rhfg;gLj;Jjy;;

  ÷ ntspNkw;gug;ig kl;lkhfg; NgZtjw;F Mu;tk; fhl;l Ntz;Lk;.

 ÷ gad;gLj;Jfpd;w fUq;fw;fspd; Kfj;ij Njbf;nfhs;tjw;F J}z;Ljy; Ntz;Lk;.
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guPl;ir :  CB 05 - ePu;f;Foha;g; ghijiaj; jahu;nra;jy;. 

guPl;irapd; Nehf;fk;

 ,e;j nra;Kiwg; guPl;irapd; PVC Fohnahd;wpdhy; jhq;FFop (socket) xd;iwAk; 
tisTldhd gFjpnahd;iwAk; mikj;Jf; nfhs;Sk; Mw;wiy cupa rpy gFjpfspD}lhfg; 

guPl;rpg;gij Nju;r;rpf;fhff; ifahsg;gl;Ls;sJ.

 

nra;Kiwg; guPl;irg; gbtk;

 toq;fg;gl;Ls;s 20 mm tpl;lKs;s PVC Fohapdhy; cUtpy; fhzg;gLk; fpilj;jsj;jpy; 

,Uf;Fk; ePu;f; Foha;g; ghijiaj; jahu;nra;J cupa ,lj;jpy; ePu;j; jpUFgpbia epiyf;Fj;jhf 

ePu; tpOkhW cfe;jthW nghUj;Jf.

   
   

jpUFgpb

ePu; toq;fy;

X

Y

20 cm

20 cm

10 cm

       ftdpf;f Ntz;ba tplaq;fs;:

÷ ePu;f;Foha;g;  ghijiaj; jug;gl;Ls;s gyif kPJ Fwpj;jy;.   
÷ Fwpj;j gFjpfspd; ePsk;    
÷ me;jq;fspd; Kbg;G     
÷ Gupailg;ig (Thread seal)  ,Ljy;
÷ ePu;j; jpUFgpbiag; nghUj;jy;

÷ Jg;guT
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kjpg;gPl;L epajpfSk; Gs;sp toq;Fk; jpl;lKk;

 xJf;fg;gLk; Gs;spfs; gpupf;fg;gLk; tpjj;ijf; Fwpg;gpl;L ,uhj re;jug;gq;fspy; xJf;fg;gl;Ls;s  

 Gs;spfis my;yJ g+r;rpag; Gs;spfis kl;Lk; toq;Ff. 

 
guPl;ir njhlu;ghd tpNrl mtjhdpg;Gf;fs;

  toq;fg;gl;Ls;s jpl;lg;glj;ij mtjhdpj;J> mjpy; Fwpf;fg;gl;Ls;s mstPLfis thrpj;J  Nkw;nfhs;s 

Ntz;ba tplaq;fis ed;whf tpsq;fpf; nfhs;tjw;Fk;> njhopDl;g tpjpfs;>  Nfhl;ghLfs; %yk; 

Fwpg;gplg;gLfpd;w mbg;gil tplaq;fs; gw;wpa g+uz tpsf;fj;ijg; ngw;Wf;nfhs;Sk; tpjj;ijf; 

fhz Kbatpy;iy. ,q;F Njitahd fUtpfisAk; cgfuzq;fisAk; njupT nra;Ak;NghJ> 

me;je;jf; fUtpfs; cgfuzq;fspdhy; Nkw;nfhs;sg;gLfpd;w Ntiyfs; kw;Wk; mtw;wpd; 

gad;ghL gw;wpAk;> rpwe;j nrad;Kiwg; gapw;rp ngw;wpy;yhikiaAk; fhzf;$bajhf ,Ue;jJ 

,jw;fhd fhuzkhf mike;Js;sJ vdf; fUjf;$bajhf cs;sJ. njhopy; uPjpahd fUtpfs;> 

cgfuzq;fSf;Fg; gjpyhf jUzj;jpw;Nfw;g fUtpfs;> cgfuzq;fisg; gad;gLj;Jtjw;Fg; 

gof;fg;gl;bUe;jjdhy; guPl;rhu;j;jpfs; Njhy;tp fz;Ls;sijf; fhz KbfpwJ. cjhuzkhf> 

#lhf;Ftjw;F fljhrpiag; gad;gLj;jg; gof;fg;gl;bUe;jjd; fhuzkhf ntg;gj;Jtf;if  

(hot gun) ,e;j Ntiyf;Fg; gad;gLj;jj; jtwpAs;sdu;.

 nrad;Kiwr; nraw;ghLfisr; nra;tjw;F Kd;du; mjd; njhopDl;g tiuglj;ij tiua 

Ntz;bAs;s NghjpYk; guPl;rhu;j;jpfs; mJ gw;wp $ba ftdQ; nrYj;jtpy;iy. P.V.C. Fohiar; 
#lhf;Ftjw;F Kd;du; nky;ypa kziy mjDs; epug;gp ed;whf ,Wf;f Ntz;Lk;. ,Ug;gpDk; 

,jid xU rpyNu nra;jpUe;jdu;. Gupapil ehlh (Thread seal) Ig; gad;gLj;jp ePu;j;jpUfpiag; 
nghUj;jpaJ xU rpyNuahFk;.  
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fUj;Jf;fSk; MNyhridfSk;

gpd;tUk; fUj;Jf;fs; njhlu;ghf $ba ftdQ; nrYj;j Ntz;Lk;.

  ÷ njhopDl;g tiuglj;ij ed;F thrpj;J tpsq;fpf; nfhs;s Ntz;Lk;.

 ÷ P.V.C. Fohia #lhf;Ftjw;F Kd;du; FohAs; nky;ypa kziy ,l;L ed;F ,Wf;fpf;  

 nfhs;s Ntz;Lk;. 

  ÷ Gupapil ehlhitr; Rw;Wk; KiwiaAk; jpiriaAk; gofpf; nfhs;s Ntz;Lk;.

÷ nky;ypa kziy ed;F ,Wf;fp Fohapd; tisitj; jahu; nra;Ak;NghJ mjidr; #lhf;f  

Ntz;ba tpjj;ij msitfs; gw;wp $ba gapw;rpfisr; nra;J ghu;j;jy; %yk; tpUj;jp 

nra;J nfhs;s Ntz;Lk;. 

https://pastpapers.wiki/


- 94 -
f.ngh.j. (cau; ju) nghwpapaw; njhopDl;gtpay; kjpg;gPl;L mwpf;if - 2016

guPl;ir :  CB 09 - nfhq;fpwPw;Wg; gyiff;fhf kPstYt+l;lw; fk;gpfisf; fl;bf;   

  nfhq;fpwPw;iw ,Ltjw;Fg; gyifia cfe;j epiyikf;F khw;Wjy; 

guPl;irapd; Nehf;fk;

 nfhq;fpwPw;Wg; gyifnahd;wpd;wpw;F kPs tYt+l;lw; fk;gp fl;Lk; jpwidg; guPl;rpg;gNj ,q;F 

vjpu;ghu;f;fg;gLfpwJ. 

nra;Kiwg; guPl;irg; gbtk;

 
cUtpy; fhzg;gLk; 60 mm jbg;Gs;s nfhq;fpwPw;Wg; gyifia kPstYt+l;Ltjw;F 6 mm   
tpl;lKs;s nky;YUf;Ff; fk;gpfis 100 mm ,ilntspapy; Rl;b> nfhq;fpwPw;iw ,Ltjw;F 

cfe;j epiyikf;Fj; jahu;nra;f.

 

250 mm

200 mm

350 mm

100 mm

 

         ftdpf;f Ntz;ba tplaq;fs; :

÷ ,U jpirfspYk; kPstYt+l;Lk; fk;gpfis ,Ljy;

÷ fk;gpfSf;fpilNa cs;s ,ilntsp 100 mm ,w;F Nkw;glhky; ,Uj;jy;
÷ RahjPd %Lifia (clear cover 25 mm) ,y; itj;jy;
÷ fl;Lk; (binding) fk;gpfis ,l;Lf; fk;gp tiyiag; gyg;gLj;jy;
÷ nfhq;fpwPw;iw ,l;lgpd;du; mJ frpitj; jLg;gjw;Fj; jug;gl;Ls;s shuttering gyiffspd;  

 %yk; xu; cj;jpiag; gpuNahfpj;jy; (shuttering gyifia ntl;l Ntz;lhk;).

÷ rl;lj;jpy; fk;gp tiyiaj; jhdg;gLj;jy;

÷ fk;gp tiyapd; fPNo fl;ilfis (cover blocks) itj;jy;
÷ Jg;guT
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kjpg;gPl;L epajpfSk; Gs;sp toq;Fk; jpl;lKk;

 xJf;fg;gLk; Gs;spfs; gpupf;fg;gLk; tpjj;ijf; Fwpg;gpl;L ,uhj re;ju;g;gq;fspy; xJf;fg;gl;Ls;s  

 Gs;spfis my;yJ g+r;rpag; Gs;spfis kl;Lk; toq;Ff. 

 

guPl;ir njhlu;ghd tpNrl mtjhdpg;Gf;fs;

 ,q;F ngUk;ghyhd guPl;rhu;j;jpfs; $ba Nju;r;rpiaf; fhl;ba NghjpYk; xU rpy guPl;rhu;j;jpfsplj;jpy; 

fk;gp fl;LtJ njhlu;ghd mbg;gil mwpT Fiwthf ,Ue;jijf; fhz Kbe;jJ. toq;fg;gl;l 

jpl;lj;jpd;gb khjpupf;fika tYt+l;lk; nra;ag;gl Ntz;ba fk;gpia itf;f Ntz;ba tpjk; gw;wpAk; 

fk;gpfSf;fpilapyhd ,ilntsp kiwg;Gf; fl;il gw;wp fUj;jpw;nfhs;shJ nraw;gl;Ls;sij 

fhz Kbe;jJ. jpl;lj;jpd; NtW tbtq;fspy; mjw;Fg; nghUj;jkhdthW fk;gp mikg;gJ 

Gwf;fzpf;fg;gl;L fk;gp fl;Lk;NghJ rupahf Kbg;gpLk;Kiw tpUj;jp nra;Jnfhz;by;yhikiaAk; 

fhz Kbe;jJ. jpl;lj;jpidf; Fwpf;Fk;NghJ tbtikg;gpw;fhd gyiffspd; mfyk; gw;wp 

ftdj;jpw;nfhs;shky; kiwg;Gf;fl;il gw;wpAk; ftdj;jpw;nfhs;shky; kiwg;Gf;fl;il tpyfpr; 

nrd;Ws;sijf; fhz Kbe;jJ.

fUj;Jf;fSk; MNyhridfSk;

 jpl;lg;glj;jpid tbtikg;Gg; gyifapd; kPJ Fwpf;Fk;NghJ tbtikg;Gg; gyiffspd; 

jbg;igf; ftdj;jpw; nfhz;L Fwpj;J mjw;F mikthf kiwg;Gf; fl;ilia itg;gjpy; ftdnkLf;f 

Ntz;Lk;. kiwg;Gf; fl;ilapd; Kf;fpaj;Jtk; gw;wp guPl;rhu;j;jpfs; ed;F tpsq;fpf; nfhs;s Ntz;Lk;. 

 

 tYt+l;lYf;F Kbr;rpLtjw;F gad;gLj;Jk; Kiw gw;wp ed;F tpUj;jp nra;Jnfhs;s 

Ntz;Lk;. njhlu;e;Jk; gapw;rpfisr; nra;tjd; %yk; ntw;wpfukhdjhf;fpf; nfhs;s KbAk;. Nkir 

,Lf;fp kw;Wk; cNyhfkupAk; ths;> Rj;jpay; vd;gtw;wpd; gad;ghL gw;wpa jpwd;fis tpUj;jp 

nra;Jnfhs;s Ntz;Lk;. mjD}lhf ,e;jr; nrad;Kiwg; guPl;iria ntw;wpfukhf;fp nfhs;s KbAk;.
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guPl;ir :  CS :01 - Fwpf;fg;gl;l rpy ,lq;fspy; njhlu;G mikitf; fhz;gjw;F   

  Neu;Nfhl;L msitaPl;L Kiwiag; (rq;fpyp Kiw) gad;gLj;jy;

guPl;irapd; Nehf;fk;

 ,q;F Fbrhu; njhopDl;gtpaypd; fPo; rq;fpyp fsitf;Fupa nra;Kiwg; guPl;irnahd;Wd;iwr; 

nra;tjw;F toq;fg;gl;Ls;s gbtj;jpw;F Vw;g epyj;jpy; mjw;fhd vy;iyfs; Fwpg;gplg;gl;Ls;sJ. 

mjd;gb mstPLfisg; ngwy;> fsf; Fwpg;igj; jahu; nra;jtu; kw;Wk; epyj; jpl;lg; glj;ijj; 

jahupj;jy; Nghd;w mbg;gil gbKiwfs; %d;wpd; fPo; nra;Kiwj; jpwd;fs; guPl;rpf;fg;gLfpd;wJ.

nra;Kiwg; guPl;irg; gbtk;

    epyj;jpd; kPJ Fwpf;fg;gl;Ls;s rpy ,lq;fspy; njhlu;G mikit tifFwpg;gjw;Fj; Njitahd

    mstPLfisg; ngw;W mjpy; epiyf; fpilg;glj;ij Njitahd tptuq;fSld; vLj;Jiuf;Ff.

ftdpf;f Ntz;ba tplaq;fs; :

÷ ,e;j mstPl;Lf;Fj; Njitahd msitf; NfhL epyj;jpd; kPJ Fwpf;fg;gl;Ls;sJ.

÷ ,t;tsitf; NfhL tlf;F-njw;Fj; jpir topNa mike;Js;snjdf; nfhs;f.

÷ mstPLfisf; Fwpg;gjw;Fk; epiyf; fpilg;glj;ij tiutjw;Fk; xJf;fg;gl;Ls;s 

gf;fq;fisg; gad;gLj;Jf.

÷ epyf; fpilg;glj;ij tiutjw;F 1 : 100 I mstpilahfg; gad;gLj;Jf.

Gyf; Fwpg;G 

     

P
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kjpg;gPl;L epajpfSk; Gs;sp toq;Fk; jpl;lKk;

 xJf;fg;gLk; Gs;spfs; gpupf;fg;gLk; tpjj;ijf; Fwpg;gpl;L ,uhj re;jug;gq;fspy; xJf;fg;gl;Ls;s  

 Gs;spfis my;yJ g+r;rpag; Gs;spfis kl;Lk; toq;Ff. 

  

guPl;ir njhlu;ghd tpNrl mtjhdpg;Gf;fs;

guPl;rhu;j;jpfs; rq;fpyp msitapd; Nfhl;ghl;il ngUksT tpUj;jp nra;J nfhz;bUe;jijf; fhz 

Kbe;jJ. ngUk;ghYk; guPl;rhu;j;jpfs; fs msTfisr; rupahf vLj;jNghjpYk; fsf; Fwpg;gpNy 

msTfis Fwpf;Fk;NghJ gpd;gw;Wfpd;w gpioahd xOq;F fhuzkhf jpl;lg;glk; tiuAk;NghJ 

gpiofs; Vw;gl;bUe;jijf; fhz Kbfpd;wJ. rpyNtis msTfisg; ngw;Wf;nfhs;Sk;NghJ 

tl;lk; kw;Wk; Kf;Nfhzp fhzg;gl;l re;ju;g;gq;fspy; mtw;wpd; kj;jpa Gs;spiaAk; Kf;Nfhzpf;F 

Fj;jsTfs; ,uz;ilg; ngw;Wf;nfhs;tJ kiwe;J Nghtjdhy; mjidj; jpl;lg;glj;jpy; 

fhl;Lk;NghJ gpur;rpidfs; Vw;gl;bUe;jJ. rpy guPl;rhu;j;jpfSf;F jpl;lg;glj;ij tiuAk;NghJ 

msTj;jpl;lj;ij rupahf tpsq;fpf; nfhs;tjw;F Kbahky; Nghdjd; fhuzj;jpdhy; rq;flq;fs; 

,Ue;jijf; fhz Kbe;jJ. 

 fsf;Fwpg;gpNy vy;iyfisf; Fwpj;Jf; nfhs;shik rupahff; Fj;jsitAk; tbtf; 

Fj;jsTfSf;Fupa  epakq;fisg; gad;gLj;jhik fhuzkhf mjpfkhd Gs;spfs; fpilf;fhky; 

Nghdijf; fhz Kbe;jJ. 

fUj;Jf;fSk; MNyhridfSk;

rq;fpyp msitapd;; Fj;jsTk; tbtf; Fj;jsitg; ngw;Wf; nfhs;fpd;w rupahd epak Kiwia 

guPl;rhu;j;jpfs; tsu;j;Jf; nfhs;s Ntz;Lk;. ngw;Wf;nfhz;l Fj;jsitAk; tbtf; Fj;jsitAk;  

fsf; Fwpg;Gg; Gj;jfj;jpy; cs;slf;Ffpd;w rupahd Kiwfs; gw;wp guPl;rhu;j;jpfSf;F mwpt+l;lk; 

nra;a Ntz;Lk;. msf;Fk; Nfhl;bd; jpiria mwpe;J nfhs;tjd; %yk; Vw;glf; $ba gpioahd 

jpirKfg;gLj;jiy jtpu;j;Jf; nfhs;s KbAk;. vg;nghOJk; mstPLfs; KbtilAk;NghJ 

fsf; Fwpg;Gg; Gj;jfj;ijAk; vy;iyfis ,izg;gjw;F Kaw;rpf;f Ntz;Lk;. guPl;rhu;j;jpfs; 

msTj;jpl;lk; gw;wpa ftdj;ij mjpfupf;f Ntz;Lk;. guPl;rhu;j;jpfs; msTj;jpl;lq;fis mjhtJ 

gy;NtW msTj;jpl;lq;fSf;Fupa jpl;lg;glq;fis tiutjd; %yk; mjid tpUj;jp nra;Jnfhs;s 

Ntz;Lk;. jpl;lg;glq;fis tiutjw;F Jiz GupAk; juTfis (tlf;Fjpir> msTj;jpl;lk;> 

jiyg;G> ngau;> ehs;> ifnahg;gk;) Fwpg;gjpy; ftdQ; nrYj;j Ntz;Lk;.
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guPl;ir :  CS : 05 - kl;lkhf;fy; (Levelling) nrad;Kiwiag; gad;gLj;jpj; jug;gl;Ls;s  

  rpy jhdq;fspy; khw;wpa cauq;fisf; fzpj;jy;

guPl;irapd; Nehf;fk;

kl;lk; fhzy; nray;Kiwiag; gad;gLj;jp epyj;jpd;kPJ milahskplg;gl;Ls;s rpy ,lq;fspd;

khw;wpa cauj;ijr; nra;Kiwahff; fzpg;gpLjy; gw;wp guPl;rpj;jy; ,q;F epfo;fpd;wJ.

 

nra;Kiwg; guPl;irg; gbtk;

xU FWfpa ghijg; gFjp kPJ cs;s 05 jhdq;fs; P1> P2> P3, P4, P5 vdg; ngauplg;gl;Ls;sd.
kl;lkhf;fw; nrad;Kiwiag; gad;gLj;jp Nkw;Fwpj;j jhdq;fSf;F thrpg;Gfisg; ngw;W Vw;w 

,wf;f Kiwf;Fj; jahupj;j ml;ltiziaf; nfhz;L mj;jhdq;fspy; khw;wpa cauq;fisf; 

fzpf;f.  mk;khw;wpa cauq;fisf; nfhz;L Nkw;Fwpj;j ghijg; gFjpapd; neLk;ghl;L ntl;il 

tiuGKiwahf tifFwpf;f.

         ftdpf;f Ntz;ba tplaq;fs; 
÷ ,r;nrad;Kiwf;F xu; cgfuzj; jhdj;ij khj;jpuk; gad;gLj;Jf.

÷ juTfisf; Fwpg;gjw;Fk; fzpg;gjw;Fk; jug;gl;Ls;s ml;ltiziag; gad;gLj;Jf.

÷ Kjy; jhdj;jpd; ( P1 ) khw;wpa kl;lk; 100 m vdg; gad;gLj;Jf.

÷ cgfuzk; kl;lkhf;fg;gl;Ls;sJ vd;gijAk; vitNaDk; 02 thrpg;Gf;fisAk; 

Nrhjpg;gjw;Fg; guPl;rfUf;F tha;g;ig toq;Ff.

         
kl;lj; 

jhdk;

gpd;Nehf;F

thrpg;G

,il 

Nehf;F

thrpg;G

Kd; 

Nehf;F

thrpg;G

Vw;wk; ,wf;fk; xLq;fpa/
khw;wpa 
cauk; 

(m)

tptuk; 

01 100.00 P1 

02 P2

03 P3

04 P4 

05 P5 

xLq;fpa/ 
khw;wpa 

cauk;

fpilj;Àuk;
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kjpg;gPl;L epajpfSk; Gs;sp toq;Fk; jpl;lKk;

 xJf;fg;gLk; Gs;spfs; gpupf;fg;gLk; tpjj;ijf; Fwpg;gpl;L ,uhj re;jug;gq;fspy; xJf;fg;gl;Ls;s  

 Gs;spfis my;yJ g+r;rpag; Gs;spfis kl;Lk; toq;Ff. 

 
guPl;ir njhlu;ghd tpNrl mtjhdpg;Gf;fs;

,e;jg; guPl;irapd;NghJ guPl;rhu;j;jpfs; kl;l cgfuzj;ij Kf;fhyp kPJ nghUj;Jk;NghJ mjid 

kl;lk; nra;J nfhs;tjw;F gpd;gw;Wfpd;w rupahd Kiw njupahjjd; fhuzkhfTk; cgfuzj;ij 

kl;lk; nra;J nfhs;tjw;F $ba Neuj;ij nryT nra;tjd; fhuzkhfTk; rq;flj;jpw;Fs;shdijAk; 

fhz KbfpwJ. kl;lk; fhZk; cgfuzj;ij epiyg;gLj;JtJ njhlu;ghf mjpfkhd guP;l;rhu;j;jpfs; 

tpsq;fpapUf;ftpy;iy. mjhtJ cgfuzj;ij epiyg;gLj;jp rupahfr; rPu;nra;J nfhz;l NghjpYk; 

mjid rupahff; Ftpag;gLj;Jtjw;F jtwpAs;sijf; fhz KbfpwJ. 

 Ftpag;gLj;jpa cgfuzj;jpD}lhf kl;lj;jpd; fPo; thrpg;ig thrpf;Fk;NghJ rupahd FWf;F 

ehu; gw;wpa tpsf;fkpy;yhky; gpioahd ,lq;fspd; thrpg;ig ngw;Wf;nfhz;Ls;sijf; fhz 

Kbfpd;wJ. ngw;Wf; nfhz;l thrpg;ig Vw;w ,wf;f Kiwapy; nra;Ak;NghJ thrpg;ig Fwpf;f 

Ntz;ba xOq;F KiwiaAk; fUj;jpw; nfhs;shJ mjw;Fupa Gs;spfis ,oe;j guPl;rhu;j;jpfisAk; 

fhz KbfpwJ. Vw;w ,wf;fj;ij fzpg;gpLk; rupahd Nfhl;ghl;il tpsq;fpapUf;ftpy;iy 

nfhs;s jtwpajd; fhuzkhf rpy guPl;rhu;j;jpfs; khw;wpa cauj;ijf; fzpg;gpLtjpy; Njhy;tp 

fz;Ls;sdu;. khw;wpa cauj;ijg; gad;gLj;jp tPjpg;gFjpnahd;wpd; neLq;Nfhl;il mikf;Fk; 

Kiwia nrad;Kiwahf tsu;j;Jf; nfhs;shjjd; fhuzkhf mjid tiuG %yk; fhl;lj; 

jtwp iftpl;lijf; fhz KbfpwJ. 
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fUj;Jf;fSk; MNyhridfSk;

 ,e;j nra;Kiw guPl;irf;F ed;F jpl;lkplf; $baJk; rupahd epajpfSf;fika NtWgLj;jp 

Gs;spfs; toq;fg;gl;bUe;jd. Gs;sp toq;fypy; Ml;rhu;G Fiwthff; fhzg;gl;lJ. vdpDk; 

guPl;rhu;j;jpfs; kl;lk; fhZk; cgfuzj;ij gapw;rpahsuhfg; gad;gLj;JtjpypUe;J kPSjy; 

Ntz;Lk;.

 

  ,jd; fhuzkhf ,jw;F $Ljyhd gapw;rpfspy; <Lgl;L tpUj;jp nra;Jnfhs;s Ntz;Lk;. 

thrpg;ig thrpg;gjw;F Kd;du; kl;lj;ij ,lj;ij thrpg;gjpy; rpwe;j epGzj;Jtj;ijg; ngw;Wf; 

nfhs;s Ntz;Lk;. cgfuzj;ij epiyg;gLj;Jk;NghJ msf;Fk; NfhL kj;jpapy; mikAkhW 

nghUj;jpf;nfhs;s Ntz;bAs;sJ vdTk; thrpg;ig thrpf;Fk;NghJ rupahfTk; tpiuthfTk; 

Njbf;nfhs;tjw;F Kaw;rpf;f Ntz;Lk;. ngw;Wf; nfhz;l thrpg;ig ml;ltizg;gLj;Jk;NghJ 

Vw;gLfpd;w jlq;fiyj; jtpu;j;Jf; nfhs;tjw;F njhlu;r;rpahd gapw;rpapy; <Lgl Ntz;Lk;. 

thrpg;ig gjpa Ntz;ba epiuiaAk; tupiriaAk; rupahf tpsq;fpf; nfhs;s Ntz;Lk;. vy;yh 

khw;wpa cauj;ijAk; fzpg;gpLtjw;Fupa gapw;rpfisr; nra;Ak;NghJ neLf;F ntl;il tiuaj;                  

J}z;Ltjd; %yk; ,e;jg; guPl;iria ntw;wpfukhfr; nra;Jnfhs;s KbAk;.
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 nghwpapay; njhopDl;gtpay; nra;Kiwg; guPl;irfs;

nghwpapay; njhopDl;gtpay; nra;Kiwg; guPl;irfs; 'cw;gj;jp njhopDl;gk;" kw;Wk; 'jd;dpaf;f 

njhopDl;gk;" vDk; Jiwfspd; fPo; jahupf;fg;gl;bUe;jd. me;je;j ehl;fspy; 10 nra;Kiwg; guPl;irfs; A, 
B, C, D, E, F, G, H, I, J vd Kd;itf;fg;gl;bUe;jd. mNgl;rfu;fs; vOkhwhf xd;iwj; njupT nra;J xU 

kzpj;jpahyj;Jf;Fs; nra;J Kbf;f Ntz;Lnkd jpl;lkplg;gl;bUe;jJ. 

nra;Kiwg; guPl;irfSk; guPl;ir ,yf;fKk; 

    • gpbnahd;iw cw;gj;jp nra;jy;  (MP 01 Kjy; MP 03 tiu)    

    • gpbnahd;iw cw;gj;jp nra;jy;  (MP 04 Kjy; MP 06 tiu)  

    • gpbnahd;iw cw;gj;jp nra;jy; (MP 07 Kjy; MP 09 tiu)    

    • gpbnahd;iw cw;gj;jp nra;jy; (MP 10 Kjy; MP 12 tiu) 
   • ngw;Nwhy; vQ;rpndhd;wpd; njhLif kw;Wk; jPg;nghwpr; nrUfp ,ilntspia mikj;J 

gw;wupr; RUs; vupgw;wy; njhFjpia xUq;fpizj;jy;. (MA 01)

   ÷ Nkw;gb nra;Kiwg; guPl;irfspy; cw;gj;jpj; njhopDl;gj;jpd; fPOk; jd; ,af;fj; njhopDl;gj;jpd; 

fPOk; xt;nthU Nrhjid tPjk; fye;Jiuahlg;gl;Ls;sJ.

nghwpKiwj; njhopDl;gtpay; nra;Kiwg; guPl;irapy; ngUk;ghyhd mNgl;rfu;fs; kpFe;j 

cw;rhfj;JlDk; Cf;fj;JlDk; gq;Fgw;wpdu;. 'jd;dpaf;fj; njhopDl;gj;jpd;" nra;Kiwr; Nrhjidapd; 

NghJ vQ;rpndhd;wpd; gFjpfis ,dq;fz;L mtw;iw Kiwahff; fow;wp rupahf nghUj;jpaijf;  fhz 

Kbe;jJ. ,jd;NghJ ahNjDk; gFjpia rPu; nra;J mjd; mstPLfis  thrpg;gJ njhlu;ghf guPl;rhu;j;jp 

nray;Kiwahf mwpe;jpUf;f Ntz;Lk;. ,jid mtu; ghlrhiyapNyh njhopw;rhiynahd;wpNyh gapw;rp 

nra;Jnfhs;s Ntz;Lk;. mj;Jld; ntt;NtW tifahd thfdq;fspd; gFjpfs; mikAk; Kiwfs; 

gw;wp guPl;rhu;j;jpfs; mtjhdj;Jld; ,Uj;jy; Ntz;Lk;. mj;Jld; Nkhl;lu; thfdnkhd;wpd; ahNjDk; 

Xu; gFjpia mwpe;Jnfhz;lJk; mg;gFjpapd; njhopw;ghL gw;wpAk;  mjw;Fupa ghfq;fs; gw;wpAk; 

guPl;rhu;j;jp rpwe;j mtjhdj;Jld; ,Uj;jy; Ntz;Lk;. 

,d;Dk; cw;gj;jpj; njhopDl;gr; nra;Kiwg; guPl;irapd;NghJ fUtpfisAk; cgfuzq;fisAk; rupahfj; 

njupTnra;J cw;gj;jpj; njhow;ghl;bd;NghJ nraw;gLj;j Ntz;ba gbKiwfis rpwg;ghfg; gapw;rp 

ngw;W tutpy;iy vd;gij mtu;fsplk; fhz Kbe;jJ. ghlrhiyapy; my;yJ Ntiyj;jsnkhd;wpy; 

cw;gj;jpj; njhopDl;gk; njhlu;ghd mDgtKk; gapw;rpAk; ngw;Wf;nfhs;shikNa mjw;Fupa 

fhuzkhFk;. ,jd;NghJ Kf;fpakhf cw;gj;jpr; nraw;ghL njhlu;ghd jpl;lg;glq;fis thrpj;jy;> 

mjd;gb msntLj;jy;> Fwpj;jy;> ntl;Ljy;> Jisj;jy;> tbtikj;jy; kw;Wk; Kbj;jy; nraw;ghL 

njhlu;ghd jpwd;fis tpUj;jp nra;jpUf;ftpy;iy vd;gij mtjhdpf;f Kbe;jJ. NkYk; filr;ry; 

nghwpapid ,af;Fjy; njhlu;ghf mjpfkhd guPl;rhu;j;jpfs; ftdQ; nrYj;jhikapdhNyNa mjid 

Kiwahfr; nra;a Kbahky; NghAs;sJ. 
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nghwpapay; njhopDl;gtpay; nra;Kiwg; guPl;irfs;

  

÷ cw;gj;jpj; njhopDl;gtpay;  

 Ú ku mbnahd;iw cw;gj;jp nra;jy;  (MP 01 Kjy; MP 12 tiu)  
 Ú jfnlhd;wpdhy; Foha;g; gFjpnahd;iwj; jahupj;jy; (MP 13 Kjy; MP 14 tiu)  
 Ú Ntiyg;gFjpnahd;iw filr;rnye;jpuj;jpy; filr;ry; nra;jy;  

  (MP 15 Kjy;  MP 16 tiu)
   

÷ jd;dpaf;fj; njhopDl;gtpay; 

  Ú vd;[pndhd;wpd; gFjpfspd; xUq;fpizg;G (MA 01 Kjy; MA 06 tiu)

  
cw;gj;jp njhopDl;gtpay;

guPl;ir  - MP 11 - ku mbnahd;iw cw;gj;jp nra;jy;

guPl;irapd; Nehf;fk;

,e;jr; Nrhjidapd; NghJ cw;gj;jpj; njhopDl;gtpaypy; gad;gLj;Jfpd;w msf;Fk; cgfuzq;fs;> 

milahskpLk; cgfuzq;fisj; JisapLk; cgfuzq;fs;> ntl;Lk; cgfuzq;fs; Neu;j;jpahf;Fk; 

cgfuzq;fs; vd;gtw;iw rupahfj; njupTnra;J Njitf;F Vw;wthW ghJfhg;ghfg; gad;gLj;JtJ 

mbg;gilf; Fwpf;NfhshtJld;> xt;nthU cgfuzj;jpdhYk; nra;ag;gLfpd;w nray;Kiwapd; 

gbKiwfis xOq;FKiwg;gb gad;gLj;Jfpd;w jpwd;fisAk; Mw;wy;fisAk; guPl;rhu;j;jpfsplj;jpy; 

guPl;rpg;gij Nehf;fhff; nfhz;Ls;sJ.

        nra;Kiw guPl;ir tpdhj;jhs;

 
Xu; mbiar; nra;tjw;F ck;kplk; xU gyifj; Jz;L toq;fg;gl;Ls;sJ. mbapd; gupkhzq;fs; 

,j;Jld; ,izf;fg;gl;Ls;s nghwpapay; tiujypy; fhzg;gLfpd;wd. 

nghwpapay; tiujypd; cs;s mstPLfisg; gyifj; Jz;L kPJ Fwpf;f. Fwpg;gplg;gl;l gyifj; 

Jz;il kjpg;gpLtjw;fhfg; guPl;rfuplk; Kd;itf;f. 

gyifj; Jz;il nghwpapay; tiujypy; fhzg;gLfpd;wthW Njitahd tpjj;jpy; Xu; cfe;j 

Kiwapy; ntl;Lf. 

nghwpapay; tiujypy; fhzg;gLfpd;wthW Jisfs;, tbtq;fs; Mfpatw;iwj; jahu;nra;f. 

tiujypy; cs;s mstPLfSf;Fk; nghWjp vy;iyfSf;Fk; Vw;g Kbf;f. cq;fsplk; xU Fwpj;j 

juT toq;fg;gltpy;iy vd ePq;fs; czu;e;jhy;> Xu; cfe;j ngWkhdj;ijf; fUJf.  

mjidr; Nrhjidapd; ,Wjpapy; guPl;rfUf;F mwptpf;f.
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kjpg;gPl;L epajpfSk; Gs;sp toq;Fk; jpl;lKk;

 xJf;fg;gl;l Gs;spfs; gpupf;fg;gLk; tpjk; Fwpg;gpl;L ,uhj re;ju;g;gq;fspy; xJf;fpa Gs;sp my;yJ 

g+r;rpag; Gs;spfis kl;Lk; toq;Ff.
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 ÷  ,t;tiujy; mstpilf;F tiuag;gltpy;iy
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guPl;ir njhlu;ghd rpwg;ghd mtjhdpg;Gfs;

  ,e;jg; gupl;irapy; guPl;rhu;j;jpfs; jkJ nra;Kiwg; guPl;ir tpdhj;jhspw;F mika 

Nkw;nfhs;s Ntz;ba tplaq;fs; gw;wpa Muk;g mwptpidg; ngw;Ws;sdu; vd;gijg; ngUk;ghyhd 

guPl;rhu;j;jpfspd; %yk; ntspf;fhl;lg;gl;l NghjpYk; tiyNfhL kw;Wk; Nfhzq;fis tiutjpy; 

Fiwe;j jpwidNa fhl;bdu;.

 ,q;F cw;gj;jpr; nrad;Kiwf;fhd rupahd fUtpfisj; njupTnra;J nfhs;Sk; jpwd; 

guPl;rhu;j;jpfspd; %yk; ntspf;fhl;lg;gl;l NghjpYk; ngUk;ghyhd guPl;rhu;j;jpfs; toq;fg;gl;bUe;j 

fUtpfSs;  iff;fUtpfisNa  $Ljyhf gad;gLj;j Kw;gl;ldu;. ,jd; %yk; mt;Ntiyia 

jahupg;gjw;F guPl;rhu;j;jpfSf;F $ba rpukj;ijAk; Neuj;ijAk; nrytpl Neupl;lJ. vdpDk; 

Fiwe;j rpukj;jpYk; FWfpa Neuj;jpYk; ,yFthf Ntiyiar; nra;tjw;F toq;fg;gl;bUe;j 

kpd;tYtpy; ,aq;Fk; fUtpfis kpfTk; rpWnjhifg; guPl;rhu;j;jpfs; khj;jpuNk gad;gLj;Jtijf; 

fhz Kbe;jJ.  

fUj;Jf;fSk; MNyhridfSk; 

guPl;rhu;j;jpfs; ,e;j cw;gj;jpj; njopDl;gtpay; nra;Kiwg; gupNrhjidia ntw;wpfukhf;fpf; nfhs;s 

Ntz;Lnkdpd; Ntiyg;ghfnkhd;wpd; kPJ Neu;NfhL tiyNfhL> Nfhzk; Nghd;tw;iw tiuAk; 

Mw;wiyAk; tpUj;jp nra;Jnfhs;s Ntz;Lk;. NkYk; ,jw;fhfg; gad;gLj;j Ntz;ba kpfTk; 

rupahd msf;Fk; cgfuzq;fs; gw;wpa tpsf;fj;ijAk; tpUj;jp nra;Jnfhs;s Ntz;Lk;. nra;Kiwg; 

guPl;iria Nkw;nfhs;Sk;NghJ guPl;rhu;j;jpfsplj;jpy; rk;gpujha if cgfuzq;fisg; Nghd;W 

mj;jifa Ntiyfisr; nra;af;$ba kpd;tYtpy; ,aq;Fk; fUtpfisAk; cgfuzq;fisAk; 

rupahfTk; ghJfhg;ghfTk; gad;gLj;Jk; Kiw gw;wpa gapw;rpiag; ngw;Wf; nfhLf;f Ntz;Lk;. 
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guPl;ir vz; : MP 13 - jfl;bd; %yk; Foha;g; gFjpia cw;gj;jp nra;jy;

guPl;irapd; Nehf;fk;

cNyhf jfl;bd; rupahd fUtpfisAk; cgfuzq;fisAk; gad;gLj;jp nghwpapaypd; tiujiy tiujy;

Jy;ypakhf Jisaply;> nghUj;jkhd ntl;Lk; fUtpfisf;nfhz;L ntl;Ljy; rupahd Kiwapy; Kbg;G

nra;jy; Nghd;w jpwd;fs; Nrhjpf;fg;gl;ld.

nra;Kiwg; guPl;irg; gbtk;

 
,izf;fg;gl;Ls;s cUtpy; cs;sthW xU Foha;g; gFjpiar; nra;tjw;Fj; Njitahd xU 

jfl;Lj; Jz;L ck;kplk; toq;fg;gl;Ls;sJ.  Foha;g; gFjpia cw;gj;jpnra;aj; Njitahd 

gupkhzq;fs; ,j;Jld; cs;s ,izg;gpy; fhzg;gLfpd;wd. 

,izg;gpy; fhzg;gLfpd;wthW jhahu;nra;tjw;Fj; jfl;Lj; Jz;L kPJ Fwpf;f. 

Fwpj;j jfl;Lj; Jz;il kjpg;gpLtjw;fhfg; guPl;rfuplk; Kd;itf;f. 

jfl;Lj; Jz;il cfe;jthW ntl;Lf. 

cUtpy; fhzg;gLfpd;wthW kbj;Jf; nfhs;f. cUtpy; fhzg;gLfpd;wthW tiuf. 

tiujypy; fhzg;gLk; mstPLfSf;Fk; nghWjp vy;iyfSf;Nfw;g Kbf;f. 

Fwpj;j junthd;W toq;fg;gltpy;iy vd ePq;fs; czu;e;jhy; Xu; cfe;j ngWkhdj;ijf; fUJf.  

mjidr; Nrhjidapd; ,Wjpapy; guPl;rfUf;F mwptpf;f.

 
kjpg;gPl;L epajpfSk; Gs;sp toq;Fk; jpl;lKk;

 xJf;fg;gl;l Gs;spfs; gpupf;fg;gLk; tpjk; Fwpg;gpl;L ,uhj re;ju;g;gq;fspy; xJf;fpa Gs;spfis 

my;yJ g+r;rpag; Gs;spfis khj;jpuk; toq;Ff.
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÷  ,q;F tiuglkhdJ msTj;jpl;ljpw;F tiuag;gltpy;iy.
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guPl;ir njhlu;ghd tpNrl mtjhdpg;Gf;fs;

,e;jr; nra;Kiwg; guPl;irapd; NghJ $Ljyhd guPl;rhu;j;jpfs; jfl;Lj;Jz;bd; kPJ nghUj;jkhd 

cgfuzj;ijAk; fUtpfisAk; gad;gLj;jp mstPLfis vLj;J milahskpLtijf; 

fhz KbAkhapUe;j NghjpYk; rpy guPl;rhu;j;jpfs; jfl;bd;kPJ milahskpLtjw;F rupahd 

cguzq;fisg; gad;gLj;JtJ njhlu;ghd tpsf;fk; ,y;yhky; nraw;gl;Ls;sdu; vd;gij ,q;F 

fhz KbfpwJ. NkYk; kbf;Fk; tpspk;ig Neuhf kbj;Jf; nfhs;tjw;F gad;gLj;j Ntz;ba 

nray;Kiw gw;wp ngUk;ghyhd guPl;rhu;j;jpfs; njsptpy;yhky; nray;gl;Ls;sdu; vd;gijf; 

fhz Kbe;jJ. mj;NjhL jfl;bd; kPJ Jthuj;ijj; Jisf;Fk; rupahd nray;Kiwapd; xOq;F 

Kiwiag; gpd;gw;waijf; fhz Kbatpy;iy. NkYk; ngUk;ghyhd guPl;rhu;j;jpfs; ,e;j Foha;g; 

gFjpfis xUq;FNru;f;Fk;NghJ mjw;Fg; nghUj;jkhd nranyhOq;fpid gpd;gw;wpaijAk; fhz 

Kbatpy;iy. 

fUj;Jf;fSk; MNyhridfSk; 

jfnlhd;wpd; kPJ njhopDl;gg; glnkhd;iwf; Fwpf;Fk;NghJ tiua+rpiag; gad;gLj;j Ntz;Lk; 

vd;gJ gw;wpa tpsf;fj;Jld; guPl;rhu;j;jpfs; tUjy; Ntz;Lk;. jfl;il kbf;Fk;NghJ kbf;Fk;  

tpspk;ig Neuhf vLf;Fk; El;gKiw gw;wpa gapw;rpnahd;iwg; guPl;rhu;j;jpfsplj;jpy; tpUj;jp nra;a 

Ntz;Lk;. gFjpfis xOq;F Nru;f;Fk; NghJ nghg;jiw fUtp (Pop rivet gun) iag; gad;gLj;Jk; 
Kiw gw;wpa rupahd jpwd;fis guPl;rhu;j;jpfsplj;jpy; Vw;gLj;j Ntz;Lk;.
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guPl;ir vz; : MP 16 - xU Ntiyg; gFjpiaf; filrw;nghwpapy; filjy;

guPl;irapd; Nehf;fk;

 filrw;nghwpapd; gFjpfis ,dq;fhzy;> ntl;Lk; fUtpfis kj;jpapy; nghUj;Jjy; Ntiyg;  

 gFjpiag; nghUj;Jjy;> Kfj;ij filjy;> rkhe;juf; filjy; mstpLk; fUtpfisg; gad;gLj;jy;  

    Kjypa jpwd;fs; guPl;rhu;j;jpfsplk; Nrhjpf;f jpl;lkplg;gl;bUe;jJ. 

 

  nra;Kiwg; guPl;irg; gbtk;

 
    cq;fsplk; xU ieNyhd; Nfhy; Jz;L ( 1 mq;Fy tpl;lKk; 4 mq;Fy ePsKk;) toq;fg;gl;Ls;sJ.  

filrw;nghwpiag; (Lathe Machine)  gad;gLj;jp, ,izf;fg;gl;Ls;s cUtpy; fhzg;gLfpd;wthW 

mg;gFjpia cw;gj;jpnra;jy; Ntz;Lk;.

     Gs;spfis toq;Fk;NghJ gpd;tUk; tplaq;fs; gw;wpf; ftdQ; nrYj;jg;gLk;.

1.  ghJfhg;ghf ntl;Lk; fUtpiag; nghUj;jy; (Safely fixing the cutting tool)                 
2.  Ntiyg; gFjpiaf; fl;bahfg; gpbj;jy; (clamping)
3.  Kfj;ijf; filjy; (facing)
4.  Ntiyg; gFjpiar; rupahd Kiwapaypw;Nfw;g cw;gj;jpnra;jy; (Simple turning)

    xU Fwpj;j juT toq;fg;gltpy;iy vd ePq;fs; czu;e;jhy;> Xu; cfe;j ngWkhdj;ijf; fUJf.   

mjidr; Nrhjidapd; ,Wjpapy; guPl;rfUf;F mwptpf;f.

  
kjpg;gPl;L epajpfSk; Gs;sp toq;Fk; jpl;lKk;

 xJf;fg;gl;l Gs;spfs; gpupf;fg;gLk; tpjk; Fwpg;gpl;L ,uhj re;ju;g;gq;fspy; xJf;fpa Gs;sp my;yJ 

g+r;rpag; Gs;spfis kl;Lk; toq;Ff.

        

gbKiw tptuk;
xJf;fpa 

Gs;sp 

1 nghwpapy; kpd; njhLg;gfw;wg;gl;Ls;sjh vdr; Nrhjpj;jy; 10

2
filrw;nghwpapy; (lathe machine)  ntl;Lk; fUtpiar; (cutting tool) 
rupahfg; nghUj;jy; 20

3 Ntiyg; gFjpiar; rupahff; nfl;bahfg; gpbj;jy; (%d;W jhilg; gpb-

fUtpapd; %yk;) 
10

4   Ntiyg; gFjp Kfj;ijf; filjy; (facing) (xU gf;fj;jpw;F 
khj;jpuk;)

20

5
Ntiyg;gFjpia vspjhff; filjy; (simple turning) xU jlit rp-
wpa msT tPjk; ,Lf;fpiag; gad;gLj;jp tpl;lj;ijf; fopj;jy; (xU 

jlit mse;J vspa tiljYf;F 10 Gs;spfs; tPjk;)
30

6 Ntiyg; gFjp  1 0 mm nrk;ikAld; ,Uj;jy;. 10
nkhj;jg; Gs;sp 100
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÷  ,q;F tupg;glkhdJ msTj;jpl;lj;jpw;F tiuag;gltpy;iy.

U
N

LE
SS

 O
TH

ER
W

IS
E 

SP
EC

IF
IE

D
D

IM
EN

SI
O

N
S 

A
RE

 IN
 M

IL
LI

M
ET

ER
S 

M
AT

ER
IA

L 
: N

yl
on

 
CO

M
PO

N
EN

T 

   
 S

te
pp

ed
 S

ha
ft 

TH
IC

K
N

ES
S 

: 2
5 

m
m

D
AT

E
01

.1
0.

20
16

D
RA

W
N

 B
Y

 
SK

F
TO

LE
RA

N
CE

S 
: 

   
   

   
   

   
   

  L
IN

EA
R 

: 
 1

 m
m

   
   

   
   

   
   

  A
N

G
U

LA
R 

 : 
 1

°      
             

   
  A

 4
 

SC
A

LE
N

O
T 

TO
 S

CA
LE

CH
EC

K
ED

 B
Y

BM
W

https://pastpapers.wiki/


- 111 -
f.ngh.j. (cau; ju) nghwpapaw; njhopDl;gtpay; kjpg;gPl;L mwpf;if 2016

guPl;ir njhlu;ghd tpNrl mtjhdpg;Gf;fs;

,J cw;gj;jpj; njhopDl;gtpaypd; nra;Kiw tpdhthFk;. guPl;ir tpdhj;jhis ed;F thrpj;J 

Ntiyf;F Maj;jkhfpapUe;j NghjpYk; filr;ry; nghwpapd; mbg;gilg; gFjpfis ,dq;fhz;gjpy; 

ngUk;ghyhNdhu; Njhy;tp fz;Ls;sdu;. NkYk; ntl;Lk; fUtpfis ,lg;gLj;jy;>  ikag;gLj;jy; 

njhlu;ghd mbg;gilj; jpwd;fs; kpfTk; Fiwe;j kl;lj;jpNy fhzg;gl;lJ. Ntiyg;gFjpiag; 

nghWj;Jk; jpwd;fis xU rpW njhifapdNu rpwg;ghf ntspf;fhl;bdu;. mj;NjhL nghwpfis 

,af;Fk; xOq;FKiw gw;wp ngUk;ghyhd guPl;rh;uj;jpfs; kj;jpapy; tpsf;fk; fhzg;gltpy;iy.

 

 Kff; filjy; kw;Wk; rkhe;ju filjy; gw;wpa rpWjsT tpsf;fNk guPl;rhu;j;jpfsplj;jpy; 

fhzf;$bajhf ,Ue;jNghjpYk; mjid rupahd msnthd;wpw;F Vw;g cgfuzq;fisg; gad;gLj;jp 

Nkw;nfhs;Sk; Mw;wiy tsu;j;Jf; nfhz;bUe;jijf; fhz Kbahj mstpyhFk;. NkYk; kpd; 

tYtpy; ,aq;Fk;  filr;ry; nghwpia njhopw;glr; nra;Ak; guPl;rhu;j;jpapdhy; filgpbf;f Ntz;ba 

ghJfhg;G xOq;F tpjpfis gpd;gw;Wtjpy; Fiwe;j Mu;tj;ijNa fhz Kbe;jJ.  

fUj;Jf;fSk; MNyhridfSk; 

guPl;rhu;j;jpfs; nra;Kiwg; guPl;irf;F Kfq;nfhLg;gjw;F Kd;du; cw;gj;jpj; 

njhopDl;gtpaypd; tYg;nghwpfspd; fPo; gad;gLj;jg;gLfpd;w filr;ry; nghwpapd; gFjpfs;> 

msf;Fk; cgfuzq;fs; kw;Wk; mtw;iwg; gad;gLj;Jk; Kiw gw;wp rupahd gapw;rpiag; ngw;W 

tUtjd; %yk; ,j;jifa nra;Kiwg; guPl;irf;F ntw;wpfukhf Kfq;nfhLf;ff; $ba Mw;wy; 

fpilf;fpwJ. 

filr;ry; nghwpapd; rupahd ghtid gw;wp guPl;rhu;j;jpfSf;F rupahd nra;Kiwg; 

gapw;rpia  toq;FtJk; fsg;gazk; %yk; Nkyjpf mwpit cWjpnra;J guPl;rhu;j;jpfis 

gpuNahf guPl;irf;F gq;F nfhs;sr; nra;a Ntz;Lk;.
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guPl;ir   - MA 01 - Kryq;fs;> njhLf;Fk; Nfhy; Nfhg;G

guPl;irapd; Nehf;fk;

 vd;Qpndhd;wpd; ghfq;fis ,dq;fhzy;> fow;Wjy;> nghUj;Jjy; Kjypatw;iw xOq;FKiwahf 

 nra;jy;> ,jw;fhf nghUj;jkhd fUtpfisAk; cgfuzq;fisAk; gad;gLj;jy;. rupahd mstpLk; 

 fUtpfisg; gad;gLj;jy; Nghd;w jpwd;fs; guPl;rhu;j;jpfsplk; Nrhjpf;f jpl;lkplg;gl;Ls;sd.

 nra;Kiwg; guPl;irg; gbtk;

 fPo; Fwpf;fg;gl;Ls;s fUtpfSk; cgfuzq;fSk; ckf;F jug;gl;Ls;sd. 
 1' fow;wpg; gFjpfshf NtWgLj;jg;gl;l njhLf;Fk; Nfhy; (connecting rod) Nfhg;gpd; gpd;tUk;  
  gFjpfs; 

    (a)  njhLf;Fk; Nfhy; (connecting rod) 
   (b)  ngUKidg; NghjpifAk; (big - end bearing) Nghjpif %bAk; (bearing cap)
   (c)  ngUKidg; Gupahzpfs; 
 2' fow;wpg; gFjpfshf NtWgLj;jg;gl;l Kryf; Nfhg;G (Kry tisaq;fs; ,y;yhky;)   

  gpd;tUk; gFjpfs; 

   (a)  Kryk;

   (b)  fl;rd; Mzp (gudgeon pin)
   (c)  Kry snap rings
 3' snap rings If; fow;Wk; FwL  - 01
 4' jl;ilj; jpUfhzp nrYj;jpj; njhFjp - 01
 5' ,ilntspf; Nfhy;fs; (spacer rods)
 6' Rj;jpay; (500g)
 7' ngUKidg; Gupahzpfisf; fow;Wtjw;F cfe;j ngl;br; rhtpfs;

 8' cl;gf;f Ez;khdp  screw gauge (50 − 70 mm) - 01 
 9' cl;gf;f Ez;khdp  screw gauge  (0 − 50 mm) - 01
 10' ntspg;gf;f Ez;khdp  screw gauge (50 − 70 mm) - 01
 11' ntspg;gf;f Ez;khdp  screw gauge (0 − 50 mm) - 01
 12' Ntzpau; ,Lf;fp (0 − 10 cm) - 01
 13' KWf;f KWf;fyp (torque wrench) (10 − 100 Nm) - 01
 14' czu; khdp (feeler gauge) - 01
 15' ,Lf;fpAk; kuj;jilf; fl;ilAk;

 16' cUf;F tiuNfhy; (30 cm) - 01
 
 Nkw;Fwpj;j  fUtpfisAk; cgfuzq;fisAk; gad;gLj;jpg; gpd;tUk; gzpfis epiwNtw;Wf.

 (i) njhLf;Fk; Nfhypy; ngUKidg; Gupahzpfspd; kPJ KWf;Fjpwidg; gpuNahfpj;J    

 Nghjpif %bia Nghjpif ,y;yhky; njhLf;Fk; Nfhypy; nghUj;Jf.  
 (ii) njhLf;Fk; Nfhypd; ngUKid cs; tpl;lj;ij msf;f (Nghjpif ,y;yhky;)

 (iii) ngUKid cs; tpl;lj;jpd; ruhrupg; ngWkhdj;ijf; fPNo Fwpj;Jf; nfhs;f.

  ................................................................................................................
 (iv) kWgbAk; ngUKid %biaf; fow;Wf.  
 (v) NkNy jug;gl;l vy;yh vQ;rpd; gFjpfisAk; (Kryk; cl;gl) kWgbAk; Nfhf;f.    

  ngUKidg; Gupahzp KWf;Fjpwd; - 15 Nm 
 
 ftdpj;jy; Ntz;Lk; : 
 Gs;spfis toq;Fk;NghJ gpd;tUk; tplaq;fs; fUj;jpw; nfhs;sg;gLk;.

 1' xt;nthU gzpf;fhfTk; jug;gl;Ls;s cgfuzq;fspy; rupahd my;yJ kpfg; nghUj;jkhd  

  cgfuzq;fisg; gad;gLj;jy; 
 2' JizAWg;Gfisr; rupahf ,dq;fhzy; 
 3' fow;Wk;NghJk; nghUj;Jk;NghJk; epak Kiwapay;fisg; gad;gLj;jy;

 4' mstPLfspd; nrk;ik
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kjpg;gPl;L epajpfSk; Gs;sp toq;Fk; jpl;lKk;

 xJf;fg;gl;l Gs;spfs; gpupf;fg;gLk; tpjk; Fwpg;gpl;L ,uhj re;ju;g;gq;fspy; xJf;fpa Gs;sp my;yJ 

g+r;rpag; Gs;spfis kl;Lk; toq;Ff.

        

gbKiw tpguk; xJf;fpa 

Gs;sp 

1 njhLf;Fk; Nfhiyr; rupahf ,Lf;fpapy; nghUj;jy; 10

2
njhLf;Fk; NfhYld; Gupahzpfisg; gad;gLj;jpg; Nghjpif %bia 

,izj;jy; 10

3 ngUKidg; Gupahzpf;Fr; rupahd KWf;Fjpwidg; gpuNahfpj;jy; 

(15  2 Nm) 15

4   
njhLf;Fk; Nfhypd; ngUKid tpl;lj;ijf; Fiwe;jgl;rk; %d;W 

,lq;fspNyDk; msj;jy; ( Ez;khdpj; jpUFf; fzpr;rpia my;yJ 

Ntzpau; ,Lf;fpiag; gad;gLj;jp) 
15

5 mt;tpl;lj;jpd; ruhrupg; ngWkhdj;jpd; nrk;ik ^mz;zsthf  0 5 
mm) 10

6 fl;rd; Mzpiag; gad;gLj;jpj; njhLf;Fk; Nfhypy; Kryj;ijg; 

nghUj;jy; 
10

7 rupahd Snap rings I ,Ljy;. 10
8 jug;gl;Ls;s vQ;rpd; gFjpfs; vy;yhtw;iwAk; rupahff; Nfhj;jy; 20

nkhj;jg; Gs;spfs; 100

gupNrhjid njhlu;ghd tpNrl mtjhdpg;Gf;fs;

  ,q;F ngUk;ghyhd guPl;rhu;j;jpfSf;F vd;Qpndhd;wpd; gFjpfis nray;Kiwapy; 

,dq;fhz;gjpy; nrhw;g mwpNt fhzg;gLfpwJ. NkYk; vd;Qpd; gFjpfis fow;WtjpYk;  

kPs;nghUj;JtjpYk; rupahd fUtpfisg; Nju;T nra;tjpYk; nrhw;g ifg;gof;fNk cs;sij 

mtjhdpf;f $bajhf ,Ue;jJ. rupahd mstpLk; fUtpfisj; njupTnra;j NghjpYk; mijf; 

nfhz;L rupahd mstPLfis ngWk; jpwd; guPl;rhu;j;jpfsplk; nrhw;g mstpNyNa fhzg;gl;lij 

mtjhdpf;f $bajhf ,Ue;jJ. 

fUj;Jf;fSk; MNyhridfSk; 

jd;dpaf;f njhopDl;gtpay; nra;Kiwg; guPl;irf;F Njhw;Wk; guPl;rhu;j;jp vd;Qpndhd;iw   

nra;Kiwahf fow;wp nghUj;jp gapw;rp ngw;W tUjy; kpf Kf;fpakhFk;. gFjpfis fow;wpg; 

nghUj;Jk; NghJ gpd;gw;wg;gLk; nraw;ghL gw;wpa mwpT guPl;rhu;j;jpfsplk; Vw;gLj;Jjy; Ntz;Lk;.  

mstpLk; fUtpfis gad;gLj;Jk; Kiwik njhlu;gpYk; rupahd ghJfhg;ghd nray;Kiwfis 

gad;gLj;Jk; jpwikfis guPl;rhu;j;jpfsplk; Vw;gLj;Jjy; Ntz;Lk;.
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kpd; ,yj;jpudpay; njhopDl;gr; nra;Kiwg; guPl;ir 

 kpd; kw;Wk; ,yj;jpudpay; nra;Kiwg; guPl;ir 'kpd;"> ',yj;jpudpay;" vd;w ghlg;gpupTfspuz;ilAk; 

cs;slf;Fk; tifapy; ,U gFjpfshf mikAkhW jahupf;fg;gl;bUe;jJ. xt;nthU ehisf;Fk; xd;wpy; 

,Ue;J xd;W NtWgl;l nra;Kiwg; guPl;irfs; 10 IAk; ELN01, ELN02, ELN03, ELN 04, ELN 05 
vd;w tifapy; Kd;itf;fg;gl;l mNjNeuk; guPl;rhu;j;jpapdhy; vOkhwhf xU guPl;iria njupTnra;J xU 

kzpj;jpahyj;jpw;Fs; mij nra;J Kbg;gjw;F Vw;ghlhfp ,Ue;jJ. ,e;epiyapy; xU kzp Neuj;jpDs; 

guPl;rhu;j;jpaplk; fhzg;gl;l kpd;dpay; k

w;Wk; ,yj;jpudpay; vd;w ghlg;gpupTfs; ,uz;Lk; kjpg;gPl;bw;F cs;shf;fg;gl;ld.

 

nra;Kiwg; guPl;ir tifAk;; guPl;ir ,yf;fq;fSk;

  ÷ jdpf; fiy Xutj;ij kpd; Rw;iw epWTjy; (EL 01, EL 02, EL 03)  

  ÷ jdpf; fiy Xutj;ij kpd; Rw;iw epWTjy; 

    (kpd; tpsf;Fk; Rw;nwhd;iw epWTjy;)(EL 04)  

  ÷ Nkhjpur; Rw;iw epWTjy; (Ring circuit)  (EL 05) 

  ÷ jpuhd;rpw;wiu tpupayhf;fpahf gad;gLj;jy; (EN 01) 

  ÷ jpuhd;rpw;wiu Mopahfg; gad;gLj;jy; (EN 02)  

  ÷ nraw;ghL tpupayhf;fpnahd;wpidg; gad;gLj;jp rkpf;iQ tpupayhf;fy;  (EN 03)

  ÷ NeNuhl;l toq;fnyhd;iw xUq;F Nru;j;jy;  (EN 04)

  ÷ fjtq;fisg; gad;gLj;jp Rw;nwhd;iw xUq;F Nru;j;jy; (EN 05)  

  Nkw;Fwpg;gpl;l nra;Kiwg; guPl;ir tiffSs; 4 guPl;irfisj; njupTnra;J mit gw;wp 

fye;Jiuahlg;gl;Ls;sJ. 

 xl;L nkhj;jkhf Nehf;Fk;NghJ kpd; kw;Wk; ,yj;jpudpay; nra;Kiwg; guPl;irf;Fj; Njhw;wpa  

guPl;rhu;j;jpfs; kj;jpapy; fUjf;$ba msT guPl;rhu;j;jpfs; kpfTk; ntw;wpfukhf mtw;Wf;F Kfq; nfhLj;jdu;. 

guPl;rhu;j;jpfSf;fhf kpd;dpay; gpupTf;Fupa nra;Kiwg; guPl;ir kw;Wk; ,yj;jpudpay; gpupTf;Fupa nra;Kiwg; 

guPl;ir Mfpa  ,U gpupTfisAk; xU kzp Neuj;jpDs; Kbf;fg;gl Ntz;b ,Ue;jJ. me;epiyapy; 

ngUk;ghd;ikahd guPl;rhu;j;jpfs; kpd;dpay; gpupTf;F cupa nra;Kiw eltbf;iffis ntw;wpfukhf Kbj;jdu;.  

 kpd; Rw;iw epWTk;NghJ guPl;rhu;j;jpfs; kpf mf;fiwAld; kpd; tlq;fisg; nghUj;jpa mNj 

Ntis ,yj;jpudpay; Rw;iw epWTk; NghJ $l kpfTk; ntw;wpfukhf jpUg;jpfukhd Kbg;GlDk; kpfr; 

rupahfTk; Rw;wpid xd;wpizj;jiy Nkw;nfhz;ldu;.  guPl;rhu;j;jp Kfq;nfhLj;j ntspg; gpur;rpidfis 

jtpu;j;J kpf ntw;wpfukhf nra;Kiwr; nraw;ghLfis elj;jpa mNjNtis> nghUj;jkhd Mil mzpfis 

mzpe;J rpwe;j Vw;ghLfSld; guPl;irf;F Kfq;nfhLj;jdu;. nra;Kiwg; guPl;irf;Fj;  Njitahd 

fUtpfs; kw;Wk; cgfuzq;fis guPl;ir epiyaq;fSf;F toq;Ftjpy; ghlrhiyfspd; mjpgu;fisg; 

Nghd;Nw ghlg; nghWg;ghrpupau;fSk; toq;fpa xj;Jiog;G kpf cr;r kl;lkhf fhzg;gl;lJ. 
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guPl;ir   -  EL 03 -  Xutj;ij jdpf;fiy kpd;Rw;W epWty;
 

guPl;irapd; Nehf;fk;

kpd; njhlu;ghd (IEE) rl;ljpl;lq;fSf;F Vw;Gilajhf kpd;fk;gpapOf;Fk; Rw;W tupg;glnkhd;iw 

gpioapd;wp thrpj;jy; kw;Wk; kpd; Rw;nwhd;iwj; jhgpj;J nraw;gLk; epiyapy; Ngzy; Nrhjidapd; 

Nehf;fkhFk;. 

nra;Kiwr; guPl;irg; gbtk; 

Kbj;jy;
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kjpg;gPl;L epajpfSk; Gs;sp toq;Fk; jpl;lKk;

 xJf;fg;gl;l Gs;spfs; gpupf;fg;gLk; tpjk; Fwpg;gpl;L ,uhj re;ju;g;gq;fspy; xJf;fpa Gs;spfis  

 my;yJ g+r;rpag; Gs;spfs; kl;Lk; toq;Ff.  

gbKiw tptuk; xJf;fpa 

Gs;spfs; 

1

rupahfj; njupe;njLj;jYk; ,dq;fhzYk; 

÷  rupahd Fij ntsptopfisj; njupe;njLj;jy; (15A) 
÷  rupahd kpd; tlq;fisj;  njupe;njLj;jy; (7/0.67)
÷  rupahd rpW Rw;Wilg;ghidj; njupe;njLj;jy; (16A MCB)

15
15
10

2

rupahd Kiwapay;fisg; gpd;gw;wy;

÷  jsuhjthW flj;jp Kbtplq;fisj; JizAWg;GfSld; nghUj;jy;

    

 

 

,U capu; Kbtplq;fSf;F       05 × 2 = 10 Gs;spfs;
,U eLepiy Kbtplq;fSf;F    05 × 2 = 10 Gs;spfs; 
,U Gtpj;njhLg;G Kbtplq;fsf;F  05 × 2 = 10 Gs;spfs;

30

3

Rw;wpd; nrk;ik

÷ Rw;wpd; capu; kpd; tlk; (fgpyk;) Fij ntsptopapd; tyg; 

gf;f Kbtplj;JlDk; kpd; Rw;Wg; gug;gw; gyifapd; 16A  rpW 
Rw;Wilg;ghDldDk; ,izj;jpUj;jy;

÷  eLepiy kpd; tlj;ijf; (ePyk;) Fij ntsptopapd; ,lg;gf;f 

Kbtplj;jpypUe;J Rw;Wilg;ghdpd; eLepiy Bus bar  cld; 

,izj;jpUj;jy;

÷  Fij ntsptopapd; Gtpj; njhLg;Gr; nra;a Ntz;ba Kbtplj;ijg; 

gr;ir> kQ;rs; kpd; tlj;jpd; %yk; Rw;Wilg;ghdpd; Earth Bus Bar 
cld; ,izj;jpUj;jy;.

10

10

10

nkhj;jg; Gs;sp 100
guPl;ir njhlu;ghd tpNrl mtjhdpg;Gf;fs;

  ,q;F nra;Kiwg; guPl;irf;Fj; Njitahd nghUl;fisAk; Jizg; ghfq;fisAk; gpioahfj; 

njupTnra;J nfhz;ljdhy; guPl;rhu;j;jpfs; ,yFthfg; ngw;Wf;nfhs;s $bajhf ,Ue;j Gs;spfs; 

fpilf;fg;ngwhj re;jug;gq;fisf; fhzf; $bajhf ,Ue;jJ. ,e;jg; guPl;irapd; ,yFjd;ik 

$ba mikg;Gld; fhzf;$bajhf ,Ue;jJ. ngUk;ghyhNdhu; ntw;wpfukhf guPl;irf;F Kfq; 

nfhLj;j  tpjj;ijf; fhzf; $bajhf ,Ue;jJ ,g;guPl;irf;fhf nt;tNtW msTfspy; kpd; 

tlq;fs; ntl;lg;gl;L fhty;fis mfw;wp flj;jpia ntspg;gLj;jp Kidfisj; jahu; nra;jpUe;j 

mNjNtis guPl;rhu;j;jpfs; gpioahd tplaq;fis njupTnra;J nfhz;;lik fhuzkhf Njhy;tp 

fz;likiaAk; fhzf;$bajhf ,Ue;jJ. 

fUj;Jf;fSk; MNyhridfSk;

 Rw;Wf;fis epWTtjw;F gad;gLj;Jk; cgfuzq;fs;> Jizg;ghfq;fs; gw;wp guPl;rhu;j;jpfSf;F 

rpwe;j tpsf;fk; fhzg;gl Ntz;ba mNjNtis cgfuzg; ghtidapd; rpwe;j gapw;rpapd; Neu 

Kfhikj;Jtk; nra;tjpy; ,aYikia tsu;j;J nfhs;s KbAk;. ,yj;jpudpay; gpupTk; ,t; 

xU kzp Neuj;jpDs; Kbf;fg;gl Ntz;b ,Ug;gjhy; ,J kpf Kf;fpakhdjhFk;. Rw;Wf;fis 

epWTtjpy; tpNrlkhf kpd; njhlu;ghd IEE epajpfSf;F mikthf nraw;ghLfis nra;J Kbf;f 

Ntz;ba mNj Neuk; guPl;rhu;j;jpfshy; kpd; epWTjypw;F mikthf IEE epajpfs; gw;wp kpf 
ed;whf fw;W mwpe;jpUj;jy; Ntz;Lk;. kpd; tlq;fspd; msT kw;Wk; mtw;wpdhy; CL flj;jf; 

$ba Xl;l kl;lk; gw;wp guPl;rhu;j;jpfs; fw;wwpe;J itj;jpUf;f Ntz;Lk;. mNjNghy; ntt;NtW 

Jizr; Rw;Wf;fSf;fhf gad;gLj;Jk; rpW Rw;Wilg;ghd;fspd; epu;zapf;fg;gl;l ngWkhdq;fs; 

(rated values)  gw;wp guPl;rhu;j;jfsplKs;s mwpT tsu;j;Jf; nfhs;sg;gl Ntz;Lk;.

 %t+rpr; nrUfpf; Fij topnahd;iw mikf;Fk;NghJ cau; eLepiy kw;Wk; Gtpj; njhLg;Gf; 

fk;gpfisj; njhLf;f Ntz;ba xOq;F kw;Wk; mj;jifa fk;gpfspd; epak epwq;fs; gw;wpAk; 

Mrpupau; guPl;rhu;j;jpfSf;F njspTgLj;j Ntz;Lk;. 

https://pastpapers.wiki/


- 117 -
f.ngh.j. (cau; ju) nghwpapaw; njhopDl;gtpay; kjpg;gPl;L mwpf;if 2016

guPl;ir   -  EL 04 -  jdpf; fiy kpd;Rw;W epWty;
 (xd;wp mtj;ijtlnkhd;W> kpd;tpsf;F kw;Wk; tpepNahfj;jpy; gyifAld; tlq;fisj; njhLj;jy;.)

guPl;irapd; Nehf;fk;

kpd; njhlu;ghd (IEE) rl;ljpl;lq;fSf;F Vw;Gilajhf kpd;fk;gpapOf;Fk; Rw;W tupg;glnkhd;iw 

gpioapd;wp thrpj;jy; kw;Wk; kpd; Rw;nwhd;iwj; jhgpj;J nraw;gLk; epiyapy; Ngzy; Nrhjidapd; 

Nehf;fkhFk;. 

nra;Kiwg; guPl;irg; gbtk;

1.

2.

Kbj;jy;
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kjpg;gPl;L epajpfSk; Gs;sp toq;Fk; jpl;lKk;

 xJf;fg;gl;l Gs;spfs; gpupf;fg;gLk; tpjk; Fwpg;gpl;L ,uhj re;ju;g;gq;fspy; xJf;fpa Gs;spfis  

 my;yJ g+r;rpag; Gs;spfs; kl;Lk; toq;Ff.  

 
gbKiw tptuk; xJf;fpa 

Gs;spfs; 

1

rupahfj; njupe;njLj;jy; 

÷  rupahf tlq;fspd; epwq;fisj; njupe;njLj;jy; 

   ^xU gFpjf;F 5 tPjk; 3 gFjpfSf;F 15& 
÷  rupahd kpd; tlq;fisj; njupe;njLj;jy; (1/1.13)
   ^xU tlj;jpd; gFpjf;F 5 tPjk; 3 gFjpfSf;F 15& 

15

15

2

rupahd Kiwapay;fisg; gpd;gw;wy;

÷  jsuhjthW flj;jp Kbtplq;fisj; JizAWg;GfSld; nghUj;jy; 

   

 

 

capu; tlj;ijg; (fgpyk;) nghUj;Jtjw;F 05 × 4 = 20Gs;spfs; 
eLepiy tlj;ij (ePyk;) Kbtplj;Jld;     5 × 2 = 10 Gs;spfs;

30

3

Rw;wpd; rupahd njhopw;ghL

÷  Mspia ON re;ju;g;gj;jpw;F ,Lk;NghJ capu; kpd; tlj;ijr; rpW 

Rw;Wilg;ghdpypUe;J gpbAld; ,izj;jy; 
   ,jidg; gy;khdpapd; (Multimeter) %yk; Nrhjpf;fyhk;.

÷  rupahd rpW Rw;Wilg;ghDld; (6A) tlj;ij ,izj;jpUj;jy;

20

20

nkhj;jg; Gs;spfs; 100

  

guPl;ir njhlu;ghd tpNrl mtjhdpg;Gf;fs;

 ,e;jg; guPl;irf;F ngUk;ghyhd guPl;rhu;j;jpfs; rpwg;ghf Kfq; nfhLj;Js;sdu;. mNj 

Ntis kpff; Fiwe;j msT guPl;rhu;j;jpfs; ,lu;g;ghLfSf;F cl;gl;lijAk; fhzf; $bajhf 

,Ue;jJ.  ,yFjd;ik $ba nra;Kiwg; guPl;irahf ,g;guPl;iria Fwpg;gpl KbAk;. MapDk; 

mtu;fs; Njitahd cgfuzq;fis rupahf tpsq;fpf; nfhs;shik> rupahd tlq;fis 

njupT nra;ahik kw;Wk; cgfuzq;fshy; nra;ag;gLk; Njitfs; gw;wp rupahd njspTld; 

nraw;glhik fhuzkhf Njitapy;yhky; rpf;fy; jd;ikAld; nra;Kiwr; nraw;ghLfis 

Nkw;nfhz;ldu;. mjd;gb Njitahd cgfuzq;fs;> tlq;fisj; njupT nra;jypy; Muk;gpj;J 

Rw;iw epWtp Kbf;Fk; tiuapyhd gbKiwia xOq;F Kiwg;gb ,y;yhky; guPl;rhu;j;jpfspdhy; 

elhj;jg;gl;lijf; fhzf;$bajhf ,Ue;jJ.

 guPl;rhu;j;jpfs; rupahd El;gKiwiag; gad;gLj;Jtij tpl;L tpyfp Rw;iw epWt 

Kw;gl;l re;ju;g;gq;fspy; gbKiwf;fhf Ntwhf;fg;gl;l Gs;spfis ngw;Wf;nfhLg;gjpy; guPl;rfUf;F 

re;ju;g;gk; fpilf;fhikiaf; fhzf;$bajhf ,Ue;jJ.
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fUj;Jf;fSk; MNyhridfSk;

 kpd;dpay; JiwapNy gad;gLj;jg;gLfpd;w cgfuzq;fs; kw;Wk; nghUl;fs; gw;wp 

guPl;rhu;j;jpfSf;F rpwe;J tpsq;fpf; nfhs;Sk; jd;ik fhzg;gl Ntz;ba mNj Ntis mt; 

cgfuzq;fspd; ghtid gw;wpa rpwe;j gapw;rpAk; ngw;Wf; nfhs;sg;gl Ntz;Lk;.  Rw;wpid 

epWTk;NghJ gpujhdkhf kpd; gw;wpa  (IEE) rl;lf;Nfhitf;F mikthf Ntiyfis g+uzg;gLj;j 

Ntz;bAs;sJ. mj;NjhL guPl;rhu;j;jpfshy; kpd; epWTjYf;F cupa (IEE) rl;lf;Nfhitia 
kpfr; rpwg;ghf gFg;gha;T nra;ag;gl;bUj;jy; Ntz;Lk;. mjw;F Nkyjpfkhf kpd; tlq;fis 

njupT nra;Ak;NghJ mtw;wpd; FWf;F ntl;Lg; gug;gsTf;F Vw;g kpd;Ndhl;lk; khWk; Kiw 

gw;wp ntt;NtW kpd; tlq;fs; cw;gj;jp nra;Ak; epWtdq;fs; %yk; ngw;Wf; nfhLf;fg;gl;Ls;s 

jftw; gj;jpuq;fis gad;gLj;;jp mit gw;wpa rupahd njspit guPl;rhu;j;jpfs; ngw;Wf;nfhs;s 

Ntz;Lk;. mNj Nghy; kpd; tlq;fs; kPJ Fwpf;fg;gLk; FwpaPLfs; %yk; flj;jpfis ,dq;fz;L 

nfhs;tjw;F guPl;rhu;j;jpf;F KbAkhf ,Uj;jy; Ntz;Lk;. ,t;thW xt;nthU Ntiyf;Fk; 

nghUj;jkhd fUtpfs; cgfuzq;fs; kw;Wk; tlq;fis njupT nra;jy; gw;wpa nra;Kiw mwpT 

guPl;rhu;j;jpfsplj;jpy;  fhzg;gly; kpf Kf;fpakhFk;. flj;jpfspd; Kiwfisj; njhLf;Fk;NghJ 

mtw;iwj; jsu;tpy;yhjthW mikj;jy; kpf Kf;fpakhFk;. flj;jpfspy; fhtyp mfw;wg;gl;l 

gFjpfspd; ePs msTfs; gw;wpAk; ftdj;jpw; nfhs;s Ntz;Lk;. mkpo;g;G ngl;b (Sunk Box) 
,Ds;Ns Nkyjpfkhf kpd; tlj;jpd; gFjpfs; kPjg;gLj;jg;gly; kw;Wk; kPjg;gLj;j Ntz;ba ePsk; 

gw;wp mtjhdkhf ,Uj;jy; Ntz;lg;gLk; mNj Neuk; flj;jpfspy; ,izg;G gad;gLj;jg;glf; 

$lhJ vd;gJ gw;wpAk; typAWj;jg;gl Ntz;Lk;. Rw;nwhd;iw xUq;F Nru;j;J g+uzj;jd;ikiag; 

gupNrhjpf;Fk; NghJ mq;Nf Fiwfs; fhzg;gbd; gbKiw gbKiwahfg; guPl;rpg;gjd; %yk; 

tOf;fs; nfhz;l cgfuzq;fs; kw;Wk; ,lq;fs; tpsq;fpf; nfhs;Sjy; kw;Wk; mjw;Fupa 

jPu;Tfisf; fz;lwpjy; kw;Wk; rupnra;jy; Nkw;nfhs;sg;gl;L Rw;wpd; g+uzj;jd;ikiag; gupNrhjid 

ia Nkw;nfhs;Sk; Kiw gw;wp guPl;rhu;j;jp tpsf;fk; ngwy; Ntz;Lk;. 
 

    

 guPl;rfupdhy; guPl;rhu;j;jpfSf;F ngw;Wj;jug;gLk; tpdhj;jhis mtu;fshy; kpf ed;whf 

thrpf;fg;gl Ntz;baJ gw;wpAk; tpdhg;gj;jpuj;jpy; 'mwpTWj;jy;" kw;Wk; 'ftdj;jpw; nfhs;f" 

Nghd;W Fwpf;fg;gl;l gFjpfs; gw;wpa tpNrl ftdk; nrYj;jg;gl Ntz;baJ gw;wpAk; Gs;spfis 

ngw;Wf;nfhLf;Fk;NghJ ftdpf;f Ntz;ba fhuzpfs; gw;wpAk; guPl;rhu;j;jp tpdhj;jhis 

thrpf;Fk;NghJ tpsq;fpf; nfhs;s Ntz;Lk; vd;gJ gw;wpAk; ghlrhiyapy; Mrpupau;fshy; 

guPl;rhu;j;jpfSf;F mwpTWj;jg;gl Ntz;Lk;. 
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guPl;ir   -  EL 05 -  tisar; Rw;Wfis (Ring Circuit) epWty;

guPl;irapd; Nehf;fk;

  
ru;tNjr kpd; nghwpapayhsu; rl;l jpl;lq;fSf;F Vw;g tisar; Rw;wpy; gad;gLj;Jfpd;w Jizf; 

$Wfs; kw;Wk; tlq;fis ,dq;fz;L nfhs;tJk; tisar; Rw;nwhd;iw mikg;gJ njhlu;ghd 

Mw;wiy ntspf;fhl;LtJk; ,e;jr; nra;Kiwr; nraw;ghl;bd; Fwpf;NfhshFk;.

nra;Kiwg; guPl;irg; gbtk;
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kjpg;gPl;L epajpfSk; Gs;sp toq;Fk; jpl;lKk;

 xJf;fg;gl;l Gs;spfs; gpupf;fg;gLk; tpjk; Fwpg;gpl;L ,uhj re;ju;g;gq;fspy; xJf;fpa Gs;spfis  

 my;yJ g+r;rpag; Gs;spfs; kl;Lk; toq;Ff.  
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guPl;ir njhlu;ghd tpNrl mtjhdpg;Gf;fs;

 ,e;jr; nra;Kiwg; guPl;irf;Fj; Njitahd cgfuzq;fisg; gpioahd Kiwapy; njupT 

nra;jjhy; guPl;rfu;fs; ,yFthf ngw;Wf;nfhs;sf; $ba Gs;spfis ,oe;j re;ju;g;gq;fisf; 

fhzf; $bajhf ,Ue;jJ. rupahd rpW Rw;Wilg;ghidj; njupT nra;tjpy; guPl;rhu;j;jp jtwpaJk; 

gpioahd flj;jpnahd;iwj; njupT nra;jjhy; ,yFthfg; ngw;Wf;nfhs;sf; $bajhf ,Ue;j 

Gs;spfs; ,oe;jikiaf; fhzf;$bajhf ,Ue;jJ. ,g; guPl;irapd; NghJ ngUk;ghyhd 

guPl;rhu;j;jpfs; Neu Kfhikj;Jtj;jpy; ,lu;g;gl;ldu; vd;gJ fhzf;$bajhf ,Ue;jJ. vy;yh 

Ntiy ,lq;fSf;Fk; tlq;fspd; njhFjp toq;fg;gl;bUe;j mNjNeuk; epak ePsk; nfhz;l 

kpd; tlq;fs; ntl;lg;gl;L fhtyp mfw;wg;gl;L nghUj;jkhdthW kiwg;G ePf;fg;gl;L Kidfs; 

jahupf;fg;gl;L toq;fg;gl;bUe;jJ. kpd; tlq;fis ,dq;fhz;gjpy; guPl;rhu;j;jp nfhz;bUe;j 

,aYik Clhf Neuj;ij Kfhikj;Jtk; nra;J cau; Gs;spfis ngw;Wf; nfhs;sf; $bajhf 

,Ue;jJ. mNj Nghy; Rw;wpy; tlq;fis xU Rw;whf Kbg;G nra;Ak; gapw;rp guPl;rhu;j;jpfSf;F 

Fiwthf fhzg;gl;lijf; fhzf;$bajhf ,Ue;jJ. ,yj;jpudpay; gpupTf;fhf mjpf Neuj;ij 

nrytpl;L te;j guPl;rhu;j;jpfSf;fhf ,g;guPl;irapd; Neuj;ij Kfhikj;Jtk; nra;a KbahJ 

Nghdjd; fhuzj;jpdhy; guPl;rfu;fSk; neUf;fbf;F cs;shfpdu;.  

fUj;Jf;fSk; MNyhridfSk;

 Rw;wpid epWTk;NghJ gpujhdkhf kpd;dpay; gw;wpa (IEE) rl;lf; Nfhitf;F ,irthf 
nraw;ghLfs; epiwT nra;ag;gl Ntz;ba mNj Neuk; guPlrhu;j;jpfshy; kpd; epWtYf;F cupa 

(IEE) rl;lf;Nfhit kpf ed;whf gFj;jhag;gl;L ,Uj;jy; Ntz;Lk;. mjw;F Nkyjpfkhf> kpd; 

tlq;fis njupT nra;Ak;NghJ mtw;wpd; FWf;F ntl;Lg; gug;gsTf;F Vw;g Xl;lk; khWgLk; 

tpjk; gw;wp kpd; tlq;fs; cw;gj;jp nra;Ak; ntt;NtW epWtdq;fspdhy; ngw;Wj; jug;gLk; 

tpgug; gj;jpuq;fisg; gad;gLj;jp mit gw;wp rupahd njsptpidg; guPl;rhu;j;jpfs; ngw;Wf; 

nfhs;s Ntz;Lk;. mNjNghy; kpd; tlq;fs; kPJ Fwpf;fg;gLk; FwpaPLfs; %yk; flj;jpiaj;  

njupe;J nfhs;tjw;F guPl;rhu;j;jpf;F KbAkhf mikAk;. flj;jpiaj;  njhlu;GgLj;Jk;NghJ mit 

jsu;tpy;yhky; mikf;fg;gl Ntz;Lk;.

 guPl;rfupdhy; guPl;rhu;j;jpfSf;F ngw;Wj;jUk; tpdhj;jhis mtu;fshy; ed;whf 

thrpf;fg;gl Ntz;Lk;. tpdhj;jhspy; Fwpg;gplg;gLk; 'mwpTWj;jy;" kw;Wk; 'ftdj;jpw; nfhs;f" 

vd;W Fwpg;gplg;gl;Ls;s tplaq;fs; gw;wp tpNrl ftdk; nrYj;jg;gl Ntz;Lk; vd;gJk;> Gs;sp 

ngw;Wf; nfhLg;gjpy; fUj;jpw;nfhs;s Ntz;ba tplaq;fs; gw;wp guPl;rhu;j;jpfs; tpdhj;jhspid 

thrpf;Fk;NghJ njspTgLj;jpf;nfhs;s Ntz;bAs;snjdTk; ghlrhiyapy; Mrpupau; 

guPl;rhu;j;jpfSf;F njspTgLj;j Ntz;Lk;.
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guPl;ir ,y : EN 02 -  xU jpuhd;rpw;wiu Mspahfg; gad;gLj;jy; 

guPl;irapd; Nehf;fk;

jpwhd;rpw;wupd; Kidfis ,dq;fz;L Rw;iwr; rupahf xOq;F Nru;j;J mQ;rypd; 

Kidfis ,dq;fz;L 230V, 20W kpd; Fkpnohd;iwr; rupahfj; njhLg;gJ ,e;jg; 
guPl;irapd; Fwpf;Nfhshf cs;sJ.

nra;Kiwg; guPl;irg; gbtk;

.

.

.

.

.
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kjpg;gPl;L epajpfSk; Gs;sp toq;Fk; jpl;lKk;

 xJf;fg;gl;l Gs;spfs; gpupf;fg;gLk; tpjk; Fwpg;gpl;L ,uhj re;ju;g;gq;fspy; xJf;fpa Gs;spfis 

my;yJ g+r;rpag; Gs;spfs; khj;jpuk; toq;Ff.  

 
gbKiw tptuk; xJf;fpa 

Gs;spfs; 

1 jilapfisr; rupahf ,dq;fhzy; 10

2 ,Uthapapd; (Diode) Kbtplq;fisr; rupahf ,dq;fhzy;  10

3 mQ;rypapd; (Relay) Kbtplq;fisr; rupahf ,dq;fhzy;  20

4   jpuhd;rpw;wupd; Kbtplq;fisr; rupahf ,dq;fhzy;  20

5 Rw;iwr; rupahff; Nfhu;j;jy; 40

nkhj;jk; 100

guPl;ir njhlu;ghd tpNrl mtjhdpg;Gf;fs;

 

 ngUk;ghyhd guPl;rhu;j;jpfs; Rw;wpid rupahf xUq;fpizj;J 230V toq;fypid 

nfhLf;ff; $bathW Rw;wpid mikj;J ,Ue;j mNj Neuk; rpy guPl;rhu;j;jpfs; jpuhd;rpw;wupd; 

juT (data) gj;jpuj;ij tpsq;fpf; nfhs;s Kbahky; Nghdjhy; Rw;wpid rupahf xUq;F Nru;f;f 

Kbahky; Nghapdu;. rpy guPl;rhu;j;jpfs; Rw;wpid rupahf xUq;fpize;jhYk; mQ;rypapd; (relay) 
Kidfis tpsq;fpf; nfhs;shky; 230V kpd; Fkpopid rupahf ,izf;f Kbahky; Njhy;tp 

fz;ldu;.

 Rw;wpid rupahf ,izj;jpUe;jhYk; rpy re;ju;g;gq;fspy; mit nraw;glhik Nghd;w 

fhuzpfshy; guPl;rfu;fs; $l rpf;fYf;F cs;shfpdu;.

fUj;Jf;fSk; MNyhridfSk;

 jpuhd;rpw;wupd; juTg; gj;jpuj;ij rupahf thrpg;gjpy; jpwid tsu;j;Jf; nfhs;sy; 

Kf;fpakhFk;. NkYk; ntt;NtW ,yj;jpudpay; cgfuzq;fSf;Fupa juTf; Fwpg;Gfs;> Gj;jfq;fs;  

%yNkh tiyaikg;Gf;fs; %ykhfNth guPl;rpj;J NkNy Fwpg;gpl;l ,lu;fis jtpu;j;Jf; 

nfhs;syhk;. jpuhd;rpw;wu;> ,Uthap> mQ;ryp (relay) Nghd;w Jizf;$Wfisg; gad;gLj;jp 

nra;Kiwg; gapw;rpfspy; <Lgly; %yk; ,lu;fis $ba msT eptu;j;jp nra;Jnfhs;s KbAk;. 

 nra;Kiwg; guPl;irf;fhf gad;gLj;Jk; Jizf;$W kw;Wk; fUtpfisg; guPl;rhu;j;jpf;F 

toq;fg;gl Kd; mtw;iw guPl;rpj;Jg; ghu;g;gjd; %yk; guPl;rfu;fs; Kfq;nfhLf;Fk; mnrsfupaq;fis 

jtpu;j;Jf; nfhs;s KbAk;.
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guPl;ir ,y : EN 03 -  xU nraw;ghl;L tpupayhf;fpiag; gad;gLj;jpr; irfiffis tpupayhf;fy; 

guPl;irapd; Nehf;fk;

nraw;ghl;L tpupayhf;fpnahd;iwg; gad;gLj;jp rkpf;iQ xd;iw tpupayhf;fy; nra;tjw;Fj; 

Njitahd Rw;nwhd;iw mikj;jYk;> rkpf;iQ gpwg;ghf;fpnahd;wpd; %yk; nga;g;Gr; rkpf;iQnahd;iw 

ngw;Wf; nfhLj;J nga;g;G kw;Wk; gag;G rkpf;iQfis miyTfhl;bapy; mtjhdpj;J 

tpupayhf;fy; Rw;wpd; Nthy;w;wsT eaj;ijf; fzpg;gpLjy; ,g;gupNrhjidapd;  Fwpf;NfhshFk;. 

nra;Kiwg;; guPl;irg; gbtk;

( )
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kjpg;gPl;L epajpfSk; Gs;sp toq;Fk; jpl;lKk;

 xJf;fg;gl;l Gs;spfs; gpupf;fg;gLk; tpjk; Fwpg;gpl;L ,uhj re;ju;g;gq;fspy; xJf;fpa Gs;spfis 

my;yJ g+r;rpag; Gs;spfs; kl;Lk; toq;Ff.  

 
gbKiw tptuk; xJf;fpa 

Gs;spfs; 

1 jilapfisr; rupahf ,dq;fhzy; (5  ×  2 Gs;spfs;)    10

2 nraw;ghl;L tpupayhf;fpapd; Kbtplq;fisr; rupahf ,dq;fhzy  20

3 Rw;iwr; rupahff; Nfhj;jy; 40

4   rupahfg; nga;g;Gr; (Input) irifiaj; jahu;nra;jy; 10

5 gag;Gr;  (Output) irifiar; rupahf tiuGgLj;jy; (nga;g;Gr; 
iriff;F mikthdjhapd; khj;jpuk; Gs;sp toq;Ff. 

10

6 Nthy;w;wsT eaj;ijr; rupahff; fzpj;jy; 10
nkhj;jk; 100

guPl;ir njhlu;ghd tpNrl mtjhdpg;Gf;fs;

 ngUk;ghyhd guPl;rhu;j;jpfs; Rw;wpid rupahf xUq;fpizj;jpUe;j NghJk; rkpf;iQg; 

gpwg;ghf;fpiag; gad;gLj;jp cr;r Nthy;w;wsT (Peak to peak) 20 mV MFk;. kPbwd; 1kHz 
miyia cUthf;Ftjw;F Kbahkw; Nghapdu;. NkYk; miyT fhl;bia gad;gLj;Jtjpy; 

FiwghLfisf; fhzf;$bajhf ,Ue;jJ. rpW njhifr; nraw;ghl;L tpupayhf;fpapd; juT 

Kidfs;  ml;ltiziag; (Data Sheet) gad;gLj;jp tpsq;fpf; nfhs;s Kbahkw; Nghdjhy; 

,lu;ghl;bw;F cs;shfpdu;. cgfuzq;fs; kw;Wk; fUtpfspd; rpW rpW tOf;fs;> epiyik kw;Wk; 

ntt;NtW jsu;thd ,izg;Gf;fs; fhuzkhf rupahd rkpf;iQiag; ngw;Wf;nfhs;tjw;F Kbahkw; 

Nghdjhy; guPl;rhu;j;jpfs; rpf;fYf;F cs;shfpdu;.

fUj;Jf;fSk; MNyhridfSk;

 guPl;rhu;j;jpfs; miyTfhl;biaAk; rkpf;iQg; gpwg;ghf;fpiaAk; gad;gLj;Jk; Mw;wiy 

tpUj;jp nra;Jnfhs;sy; kpf Kf;fpakhFk;. NkYk; juT ml;ltizia (Data Sheet) thrpf;Fk; 
jpwidg; ngw;Wf; nfhs;tjw;fhf juTf; Fwpg;Gg; Gj;jfk; kw;Wk; ru;tNjr tiyg;gpd;dY}lhf 

mf;Fwpg;Gf;fis mbf;fb guprPyid nra;jy; gaDs;sjhFk;. gpuNahfg; guPl;irf;Fg; gad;gLj;Jk; 

fUtp> cgfuzq;fs; guPl;rhu;j;jpfSf;F ngw;Wf;nfhLg;gjw;F Kd;du; mtw;iwg; guPl;rpj;Jg; 

ghu;g;gjd; %yk; Vw;glf; $ba gpur;rpidfisj; jPu;j;Jf;nfhs;s KbAk;. 
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guPl;ir ,y : EN 04 -  xU NeNuhl;l toq;fiyf; Nfhj;jy;
guPl;irapd; Nehf;fk;  

NeNuhl;l toq;fnyhd;iw rupahf xUq;F Nru;j;J mjidj; jiyik kpd; 

toq;fYld; njhLj;J jug;gl;Ls;s gag;G KidfSf;fpilapyhd Nthy;w;wsTfis 

miyTfhl;biag; gad;gLj;jp rupahf tiuGgLj;jpf; nfhs;tNj ,g;gupNrhjidapd; 

Fwpf;NfhshFk;. 

nra;Kiwg; guPl;irg; gbtk;
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kjpg;gPl;L epajpfSk; Gs;sp toq;Fk; jpl;lKk;

 xJf;fg;gl;l Gs;spfs; gpupf;fg;gLk; tpjk; Fwpg;gpl;L ,uhj re;ju;g;gq;fspy; xJf;fpa Gs;spfis  

 my;yJ g+r;rpag; Gs;spfs; kl;Lk; toq;Ff.  
 

 

gbKiw tptuk; xJf;fpa 

Gs;spfs; 

1 ,Uthapiar; (Diode) rupahfj; jpirg;gLj;jpg; nghUj;jy; 20

2 Rw;iwr; rupahff; Nfhj;jy; 20

3 gag;G  (Output) Kbtplq;fSf;fpilNa Nthy;w;wsTr; irifia 

tiuGgLj;jy;

10

4   nfhs;sstpiar; rupahd KidTj;jd;ikAld; ,izj;jy; 05

5 nfhs;sstp njhLf;fg;gl;bUf;Fk;NghJ gag;Gr; irifiar; rupahf 

,dq;fhzy;

10

6 jilapiar; rupahf ,dq;fhzy;. 05
7 jilap RikAld; (Load Resistor) njhLf;fg;gl;bUf;Fk;NghJ 

gag;Gr; irifiar; rupahf tiuGgLj;jy;

20

8 Kjy; ,Uthapia mfw;wpr; Rikiaj; njhLj;jpUf;Fk;NghJ gag;G 

miy khWk; tpjj;ij tiuGgLj;jy; 
10

nkhj;jk; 100

guPl;ir njhlu;ghd tpNrl mtjhdpg;Gf;fs;

 ,e;jr; nra;Kiwg; guPl;irf;F Kfq;nfhLf;fpd;w NghJ ngUk;ghyhd guPl;rhu;j;jpfs; 

Rw;wpid rupahf xUq;fpizj;J kpd; toq;fiy toq;fpa NghJk; miyT fhl;bia rupahf 

,izg;gjpYk; miyTfhl;bia rPu;nra;J tiugpidg; ngw;Wf;nfhs;tjpy; rpy gpd;dilTfs; 

guPl;rhu;j;jpfsplk; fhzg;gl;lJ. NkYk; rpy guPl;rhu;j;jpfshy; nraw;wpl;lg; gyifiag; gad;gLj;jp 

Rw;wpid xUq;fpizj;Jf; nfhs;s Kbahky; ,lu;g;gl;ldu;.

 rupahfr; Rw;wpid ,izj;jhYk; nraw;wpl;lg; gyifapd; tOf;fs; kw;Wk; fUtpfspd; 

tOf;fs; fhuzkhf tiuig miyTfhl;b %yk; ngw;Wf;nfhs;s Kbahky; Nghdjhy; ghPl;rfu;fs; 

rpf;fYf;Fs;shfpdu;. 

fUj;Jf;fSk; MNyhridfSk;

 miyTfhl;biag; gad;gLj;jp $Ljyhd nra;Kiwr; nraw;ghLfis nra;tjd; %yk;  

NkNy $wpa rpf;fy;fisf; Fiwj;Jf;nfhs;s KbAk;. NkYk; nraw;wpl;lg; gyifiag; gad;gLj;jp 

ntt;NtW nra;Kiwr; nraw;ghLfis Nkw;nfhs;Sjy; kpf Kf;fpakhFk;. 

 nra;Kiwg; guPl;iria elhj;j Kd;du; gad;gLk; fUtpfs; kw;Wk; cgfuzq;fs; rupahfr; 

nraw;gLfpd;wdth vd guPl;rpj;jy; guPl;rfu;fSf;F ,yFthdjhf mikAk;. 
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guPl;ir ,y : EN 05 -  gliyfisg; gad;gLj;jp xU Rw;iwf; Nfhj;jy;

guPl;irapd; Nehf;fk;

  
gliyfs; gw;wp ckf;Fs;s mwpitg; gad;gLj;jp vOkhwhfj; jug;gl;Ls;s xUq;fpize;j 

Rw;Wf;fspypUe;J AND, OR, NAND gliyfisf; nfhz;l xUq;fpize;j Rw;iw 

NtWgLj;jpj; njupT nra;Jnfhs;sy;> cz;ik ml;ltiziag; g+u;j;jp nra;jy;> kw;Wk; 

nraw;wpl;lg; gyifapy; Jizf; $Wfis xUq;F Nru;j;J> nga;g;G> gag;G vd;gtw;iw 

guPl;rpj;jy; vd;gd ,r;nra;Kiwr; nraw;ghl;bd; Fwpf;NfhshFk;.

nra;Kiwg; guPl;irg; gbtk;

 

 gLk;.
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kjpg;gPl;L epajpfSk; Gs;sp toq;Fk; jpl;lKk;

 xJf;fg;gl;l Gs;spfs; gpupf;fg;gLk; tpjk; Fwpg;gpl;L ,uhj re;ju;g;gq;fspy; xJf;fpa Gs;spfis  

 my;yJ g+r;rpag; Gs;spfs; khj;jpuk; toq;Ff.  

 
gbKiw tptuk; xJf;fpa 

Gs;spfs; 

1 jug;gl;l vz;fs; mope;Js;s xd;wpize;j Rw;Wfisr; rupahf 

,dq;fhzy; (10  ×  3 Gs;spfs;)    
30

2 jug;gl;l Rw;WfSf;Nfw;g xd;wpize;j Rw;Wfisr; rupahfj; 

njupe;njLj;jy;  (10  ×  2 Gs;spfs;)    
20

3 jilapfisr; rupahf ,dq;fhzy;  05

4   LED ,d; Kbtplq;fis ,dq;fhzy; 05

5 Rw;iwr; rupahff; Nfhj;jy; 20

6 nka;epiy ml;ltiziag;  ngWjy; 20
nkhj;jk; 100

t
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guPl;ir njhlu;ghd tpNrl mtjhdpg;Gf;fs;

 ,e;j nra;Kiwg; guPl;irf;F Kfq;nfhLj;jjpy; mjpfkhd guPl;rhu;j;jpfs; fPNo 

Fwpg;gplg;gLk; ,d;dy;fSf;F Kfq;nfhLj;jjhf njupate;jJ. nraw;wpl;lg; gyifiag; 

gad;gLj;Jjy; kw;Wk; Rw;wpid rupahf xUq;fpizj;jy; gw;wp rpy guPl;rhu;j;jpfSf;F rpf;fyhd 

epiyik cz;lhdJ. nga;g;Gf;fis ,izj;jy; kw;Wk; gliynahd;wpd; nga;g;Gj;jU 

kl;lj;jpid cz;ik ml;ltizf;F Vw;gg; ngw;Wf; nfhLj;jy;> kpd; toq;fiy ,izj;jy; 

Nghd;w fhuzpfspy; ngUk;ghyhd guPl;rhu;j;jpfs; rpf;fy; epyikf;F cs;shfpdu;. ,e;jr; 

nra;Kiwg; guPl;iria ntw;wpfukhf KbT nra;tjw;F KbAkhf mike;jJ xU Fwpg;gpl;l 

rpy guPl;rhu;j;jpfSf;F kl;LNkahFk;.

 rupahf Rw;wpid ,izj;jpUe;jNghJk; Rw;W rupahf nraw;glhik kw;Wk; fUtpfspd;; 

Kiwfs; ghjpf;fg;gly; fhuzkhf mf;fUtpfisg; gad;gLj;j Kbahjjd; fhuzkhfr; 

nra;Kiwg; guPl;iria elhj;Jtjpy; rpf;fy; Vw;gly; Nghd;w re;ju;g;gq;fspy; guPl;rfu;fs; ftdk; 

nrYj;j Ntz;b Vw;gl;lJ.

fUj;Jf;fSk; MNyhridfSk;

 khztu;fs; nra;Kiwr; nraw;ghl;bw;fhf $Ljyhf NfhlSwy; kw;Wk; $ba jlitfs; 

nraw;ghLfis Nkw;nfhs;sy; vd;gtw;wpd; Clhf Vw;glf; $ba mjpfkhd gpur;rpidfis 

Fiwj;Jf;nfhs;s KbAk;. NkYk; xUq;fpizj;j Rw;Wf;fspy; juT ml;ltizfis ru;tNjr 

,izaj;jsj;jpD}lhf my;yJ guPl;rpf;Fk; E}y;fspd; %ykhf ngw;W mtw;iw thrpg;gjw;fhd 

Mw;wiy ngw;Wf;nfhs;tJk; ngau; Fwpg;gplhj re;ju;g;gq;fspy; cz;ikal;ltiz %yk; 

xUq;fpize;j Rw;Wfis rupahf njupT nra;J nfhs;tjw;fhd Mw;wiy Nkk;gLj;jpf; nfhs;tJ 

mtrpakhf cs;sJ. nraw;wpl;l gyifapy; xUq;fpize;j Rw;Wf;fis ,izf;Fk;Kiw gw;wp 

guPl;rhu;j;jpfs; njspT ngwy; kpf Kf;fpakhFk;.

 tpNrlkhf ju;f;f kl;lq;fSf;F ghjpg;G Vw;glhjthW ,yf;fkplg;gl;l xUq;fpize;j 

Rw;Wf;fSf;F nga;g;G kw;Wk; xUq;fpize;j Rw;wpd; Rikiar; nraw;gLj;jhky; gag;igg; 

ngw;Wf;nfhs;Sjy; gw;wp tpsf;fkspj;jy; Kf;fpakhFk;. Rw;nwhd;iw xUq;fpizj;J 

g+uzj;jd;ikiag; guprPyid nra;Ak;NghJ mtw;wpy; tOf;fs; nfhz;l mikg;G fhzg;gbd; 

gbg;gbahf guPl;rpg;gjd; %yk; tOf;fs; nfhz;l cgfuzq;fs; kw;Wk; ,lq;fis ,dq;fz;L 

nfhs;Sjy; kw;Wk; mjw;fhd jPu;Tfis NjLjy; kw;Wk; rupg;gLj;jy; Nkw;nfhs;sg;gl;L Rw;wpd; 

g+uzj;jd;ikia guprPyid Nkw;nfhs;Sk; Kiwiag; gw;wp guPl;rhu;j;jpfSf;F tpsf;fkspj;jy; 

Ntz;Lk;.  
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f.ngh.j (c.juk;) - nghwpapaw; njhopDl;gtpay;

nra;Kiwg; guPl;ir - 2016

tFg;ghapilapd; mbg;gilapy; ghlj;JiwfSf;F Gs;spfs; ngw;Wf;nfhz;Ls;s tpjk; 

 

 

tFg;ghapil Fbrhu; 

njhopDl;gtpay; 
nghwpKiwj;

njhopDl;gtpay; 
kpd;> ,yj;jpudpay; 

njhopDl;gtpay;

0 - 0 0.57% 0.24% 0.94%
1 - 10 2.12% 0.71% 3.13%
11 - 20 2.98% 1.79% 5.83%
21 - 30 5.23% 3.77% 8.24%
31 - 40 8.30% 8.30% 9.78%
41 - 50 12.96% 12.59% 15.33%
51 - 60 13.54% 15.95% 18.44%
61 - 70 16.38% 18.98% 15.23%
71 - 80 16.04% 18.77% 10.52%
81 - 90 12.67% 13.57% 6.98%
91 - 100 9.19% 5.33% 5.57%
ruhrup 61.80 64.74 54.47

    
 
  

f.ngh.j (c.juk;) - nghwpapaw; njhopDl;gtpay;

nra;Kiwg; guPl;ir - 2016

tFg;ghapil mbg;gilapy; ghlj;JiwfSf;F Gs;spfs; ngw;Wf;nfhz;Ls;s tpjk; 
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Civil Mechanical Electrical 

Gs;sp tFg;ghapil

Fbrhu; 
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 ,e;jr; nra;Kiwg; guPl;irapd; NghJ gad;gLj;jpa gpujhdkhd tplaj;Jiw %d;wpw;fhfTk; 

guPl;rhu;j;jpfs; ngw;Wf;nfhz;l Gs;spfspd; ruhrupg; Gs;spfisg; gw;wpf; fUJk;NghJ 61.8% Fbrhu; 
njhopDl;gtpaYf;Fk; 64.74% nghwpKiwj; njhopDl;gtpaYf;Fk; 54.47% kpd; kw;Wk; ,yj;jpudpay; 
njhopDl;gtpaYf;Fk; ngwg;gl;Ls;sJ.

 Fbrhu; njhopDl;gtpay; nra;Kiwg; guPl;irf;F 30 Gs;spfSf;Fk; Fiwthfg; ngw;Wf;nfhz;l 

guPl;rhu;j;jpfspd; rjtPjk; 10.9% vDk; kpfTk; Fiwthd mstpy; fhzg;gLfpd;w mNjNeuk;> 30 ,w;Fk; 
70 ,w;FkpilNa ngw;w rjtPjk; 51.18% MfTk;> 70 Gs;spfis tplTk; $Ljyhf ngw;Wf;nfhz;l 

rjtPjk; 37.9% MFk;. ,t;thW Fiwe;j Gs;spfs; kw;Wk; $ba Gs;spfs; ngw;Wf;nfhz;l khztu;fs; 

Fiwtjhy; tpsq;FtJ me;jg; ghlg; gpuptpid khztu;fs; ,yFthf tpsq;fpf;nfhz;bUe;jhu;fs; 

vd;gJk;> MdhYk; tpla ghl epGzj;Jtj;ij mz;kpj;jik Fiwthf cs;sjhFk;. ,J njhlu;ghd 

rupahd tpsf;fKk; nra;Kiwg; gad;ghLk; kpfTk; Kf;fpakhFk;. fUtpfs; cgfuzq;fSld; rupahd 

nra;Kiwr; nraw;ghLfspNy guPl;rhu;j;jpfs; <LgLthu;fshapd; Fbrhu; njhopDl;gtpaypd; tpNrl 

Nju;r;rpahsuhf KbAk;. (c-k; : fl;Lkhdk; fl;Ljy;> kl;lk; fhzy;> rq;fpyp msit)

 nghwpKiw njhopDl;gtpaypy; nra;Kiw guPl;irapy; 30 Gs;spfistplTk; Fiwthf 

ngw;Wf;nfhz;l guPl;rhu;j;jpfspd; rjtPjk; 6.51% vDk; Fiwthd mstpy; fhzg;gLk; mNjNeuk; 

30 njhlf;fk; 70 Gs;spfis ngw;w rjtPjk; 55.82% MfTk; 70 tiuapyhd Gs;spfistplTk; 
$ba Gs;spfisg; ngw;w rjtPjk; 37.68% MFk;. ,jd; %yk; tpsq;FtJ ruhrupahf Nehf;Fk;NghJ 

Fiwe;j kw;Wk; $ba Gs;sp ngw;w guPl;rhu;j;jpfs; Fiwe;jikf;fhd fhuzk; ,e;j tplag; gpuptpDs; 

mjhtJ jhdpaq;fp njhopDl;gtpay; kw;Wk; cw;gj;jp njhopDl;gtpay; gw;wpa mbg;gilg;; gapw;rpiag; 

ngUk;ghyhd guPlrhu;j;jpfs; ngw;Wf; nfhz;Ls;sikAk; rpwg;Gj; Nju;r;rp ngw;w msT Fiwthf 

cs;sikAk; MFk;. NkYk; ngUk;ghyhd guPl;rhu;j;jpfs; ruhrup Gs;spfs; ngw;Ws;sJ njhopDl;g 

glj;ij tiujy;> thrpj;jy; kw;Wk; tpsq;fpf; nfhs;sy;> mstPl;L cgfuzq;fis rupahf njupT 

nra;jy; kw;Wk; gad;gLj;jy;> thrpj;jy;> nghUj;jkhd cgfuzq;fisr; rupahfj; njupTnra;J 

gad;gLj;jy; njhlu;ghd mbg;gil mwpTld; guPl;rhu;j;jpfs; nra;Kiwg; guPl;irf;fhf fye;J 

nfhz;likahy; MFk;.  

 kpd; kw;Wk; ,yj;jpudpay; njhopDl;gtpaYf;fhd nra;Kiwg; guPl;irf;F 30 ,Yk; Fiwe;j 

Gs;spfisg; ngw;w guPl;rhu;j;jpfspd; rjtPjk; 18.14% vd;w cau; msit ngw;Ws;sJ. mNj Neuk; 

30 njhlf;fk; 70 tiu ngw;Ws;s rjtPjk; 58.78% MfTk; 70 ,id tpl $ba Gs;sp ngw;w 

rjtPjk; 23.07% MFk;. ,jd;gb Nehf;Fk;NghJ ntw;wpailahj guPl;rhu;j;jpfs; rpW mstpduhFk;. 

fle;jtUlj;jpw;F rhu;ghf ,J fUjg;gl Ntz;ba ntw;wpahFk;. vy;yh guPl;rhu;j;jpfSf;Fk; kpd; 

kw;Wk; ,yj;jpudpay; vd;w ,U gpupTfspYk; rkdhd tpdhj;jhs; fpilf;fg; ngw;wjhy; ,e;j 

Kd;Ndw;wj;ijf;; fhz KbAkhf cs;sJ. 70 Gs;spfis tpl mjpf Gs;sp ngw;w rjtPjk; 

Fiwe;Js;sjhy; njupa tUtJ ngUk;ghyhd guPl;rhu;j;jpfs; kpd; kw;Wk; ,yj;jpudpay; vd;w ,U 

gpupTfSf;Fkhf xNu khjpupahd jpwikia fhl;lhikahFk;. ,yj;jpudpay; nra;Kiwr; nraw;ghL 

gw;wp rpwe;j Mw;wy; guPl;rhu;j;jpfsplk; fhzg;glhikAk; gad;ghL FiwTk; ,jw;fhd fhuzkhf 

KbAk;. nra;Kiwg; guPl;irf;fhf ruhrupg; Gs;spfis $Ljyhd guPl;rhu;j;jpfs; ngw;Wf; nfhz;lJ tPl;L 

kpd;Rw;W gw;wpa mbg;gil mwpTld; nra;Kiwg; guPl;irf;F fye;J nfhz;l fhuzj;jpdhy; MFk;. 

 nkhj;jkhf Nehf;Fk;NghJ §0¶ Gs;sp ngw;w guPl;rhu;j;jpfspd; rjtPjk; Fbrhu; 

njhopDl;gtpaYf;fhd nra;Kiwg; guPl;irf;fhf 0.57% ck;> nghwpKiwj; njhopDl;gtpaYf;fhd 

nra;Kiwg; guPl;irf;fhf 0.24% ck;> kpd; kw;Wk; ,yj;jpudpay; njhopDl;gtpaYf;fhd nra;Kiwg; 

guPl;irf;fhf 0.94% ck; MFk;.  
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