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  A mikg;Gf; fl;Liu tpilfs; 
 

1)     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A vd;Dk; kiwe;j tpspk;gpid fUj;jpw; nfhs;s Ntz;lhk;. 

          

A 
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2)  

a) i.  nghUj;jkhd ,lj;ijj; njupTnra;jy;       

 ii. jpl;lg;glj;ijj; jahupj;jy; 
  cs;@uhl;rp mjpfhurigaplk; mDkjpngwy;  
        (%d;Wk; ,Ug;gpd; 3 Gs;spfs;) 

1. kf;fs; elkhl;lk; Fiwe;j ,lkhf ,Uj;jy; Ntz;Lk. 
2. Nghf;Ftuj;Jf;F ,yFthd ,lkhf ,Uj;jy; Ntz;Lk;. 
3. epu;tope;J nry;yf;$bajhfTk;> ,yFthf ePu; ntspNaw;wf; $ba ,lkhf 

,Uj;jy; Ntz;Lk;. 
4. mbg;gil trjpfis ,yFthf g+u;j;jp nra;af;$ba ,lkhf ,Uj;jy; 

Ntz;Lk;. 
 

b) i. jput mKf;fj;jpd; %ykhd tY CLflj;Jk; Kiwik. 

 ii. 𝑃 =
𝐹

𝐴
 

  𝐹 = 𝑃 x 𝐴 

      = 8 x 10
5
  x 1000 x 10

-6
 

      = 8000 N. 

      = 800 kg. 
 

 iii. 1. mKf;f tpLtpg;G thy;T 
  2. ghJfhg;Gf; fhuzpia mjpfupj;jy;. 
  3. kpifr;Rik mQ;ry; Rw;iw mikj;jy;. 
  4. cauKf;f njhluW fUtp. 
                  

c) i. 1.  ePupaw; gha;kk; nghrpjy;. 

2. ePupaw; njhFjp ntbj;jy;. 

3. jPg;Nguplu;fs; 

4. kpd;djpu;r;rp   

 ii.  jput vz;nza; epyj;jpy; gue;J my;yJ tope;Njhlhky; Xu; ,lj;jpw;F 
Nru;tjw;F topnra;jy;. 

 jput mKf;fj; njhFjpia epj;jKk; ,yFthfg; guPl;rg;gjw;fhd topia 
nra;jy;. 

 jP mizf;Fk; cgfuzq;fis toq;Fjy; / jPg;gw;wf; $ba jputq;fis 
KbAkhd  msT Fiwj;jy;. 

 kpd; nghopT Vw;glf; $ba ,lq;fis kiwj;J itj;jy;. 
 

d) i. vr;r Xl;lRw;Wilg;ghd; (RCCB) 

Ed;Rw;Wilg;ghd; (MCB) / rpW Rw;Wilg;ghd; 
 

 ii. RCCB – kpd; Gtpg;nghrp Vw;gLk; re;ju;g;gq;fspy; jd;dpaf;fkhf njhopw;gl;L 
Rw;iw Jz;bf;Fk;. 

  MCB -  kpifkpd;Ndhl;l re;ju;g;gj;jpd; NghJ jd; ,af;fkhf Rw;iwj; 
Jz;bf;Fk;. 

 

e) 1. mj;jpthu fl;bd;fPo; kuNtu;fs; ,Ue;J mit ,we;J cf;fpg;Ngha; ,Uf;fyhk;. 
2. rkkl;lj;jpy; mj;jpthuf; fl;il mikf;fhky; ,Ue;jpUf;fyhk;. 
3. rpwe;j fyit Kiwapy; fl;Lkhdg; gzp eilngwhJ ,Ue;jpUf;fyhk;. 
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f) i.  ePl;irf; fy;ntl;L 
 jiyf; fy;ntl;L 
 Mq;fpyf; fy;ntl;L 
 gpshe;jpRf; fy;ntl;L 
 

ii. A. ,uhzp Kbf;fy; 

 B. ftpT 

 C. gw;ghr;ry; me;jk; 

 D. fpilr;rhe;J %l;L 

 E. epiyf;Fj;J rhe;J %l;L. 
  

 iii.   

 

 

 

 

 

1> 3> 5> 7> ……. tupfs;  2> 4> 6> ….. tupfs; 

                          
 iv. 1 : 5 or 1 : 6 

 

 rPnke;J kzy;  

  

g) #upa ntspr;rj;ij ngWtjw;F 
fhw;Nwhl;lj;ijg; ngWtjw;F 
 

h) i. $iur; rl;lfk; 
$iu kiwg;G 

 

 ii. $iur;rl;lfk; -  kuk; 
     ,Uk;G 
     mYkpdpa Foha;fs; 
  $iu kiwg;G - XL 
     fd;dhu;j; jfL 
     mYkpdpaj; jfLfs;  

    

i)  1. ntspr;rk; tuf;$bathW jpwe;j ntspfis mikj;jy;. 
2. Nrhyu; rf;jpiag; gad;gLj;jy;. 
3. tpidj;jpwd; $ba kpd;cgfuzq;fisg; gad;gLj;Jjy;. 

 

B – fl;Liu tpilfs; 
   

3)  

a) i. flj;jp xd;wpd; Kbtplq;fSf;F FWf;Nf kpd;mOj;j NtWghl;il gpuNahfpf;Fk; 
NghJ flj;jpapy; cs;s ahjhapDnkhU Gs;spia myF Neuj;jpy; jhz;br; 

nry;Yk; Vw;wj;jpd; msT.  𝐼 = 𝑄
𝑡  

 ii. 1. MlNyhl;l kpd;Ndhl;lk;. 

  2. NeNuhl;l kpd;Ndhl;lk; 
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 iii.   

 

 

 

 

 

 

 

  

 
 

 

b) i. jil -       or         

nfhs;sstp -   

kpd;fyk; -   

J}z;b -     

Msp -              or                  

  

 ii.  

 

 

 

  
 

c) i. xU nfhs;sstpapd; nfhs;sstk; vd;gJ nfhs;sstpapd; Kbtplq;fSf;F 
fpilNa cs;s mOj;j tpj;jpahrk; xU Nthy;w;wpdhy; cau;tjw;F toq;f 
Ntz;va Vw;wj;jpd; msthFk;. 
 

 ii.   

a) Vx + Vy = 20  ……………………. 1   

nfhs;sstp X w;F Q = CV I ghtpf;f. 

Qx = 50 x 10
-6

 FX Vx  …………… 2 

nfhs;stp Y w;F Q = CV I ghtpf;f 

Qy = 100 x 10
-6

 FX Vy …………… 3 

Mdhy; nfhs;stpfs; njhluhf ,izf;fg;gl;bUg;gjdhy; mtw;wpy; 
Nrkpf;fg;gl;l Vw;wq;fs; rkd; 

2 = 3 ⇒ 50 x 10
-6

 x Vx = 100 x 10
-6

 x Vy 

Vy + Vy = 20 ,y; ,Ue;J 

3 Vy = 20 

Vy = 
20

3
 𝑉𝑜𝑙𝑡 

Vx = 
40

3
 𝑉𝑜𝑙𝑡 

 

b) 2 Qx  = Cx Vx 

   = 50 x 10
-6

 x 
40

3
 

  = 
2000

3
 x 10

-6 

 

5 v 

5 v 

A.C 

v ( Voltage) 

t (s) 
t (s) 

v ( Voltage) 
Jbg;Gs;s NeNuhl;l kpd;Ndhl;lk; 

v ( Voltage) 
J}a NeNuhl;l kpd;Ndhl;lk; 

. 
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  = 
2

3
 x 10

-3
  

  = 0.667 x 10
-3 

  
= 667 𝜇 𝐶               

        Qx  = Qy = 667 𝜇 𝐶. 

  

c) nfhs;sstpfspy; Nrkpf;fg;gl;l nkhj;j rf;jp – w vd;f. 

W = Wx + Wy 

= ½ Cx Vx
2 
+ ½ CyVy

2 

= ½ x 50 x 10
-6

 x  
40

3
 

2
+ 1

2  x 100 x 10−6 x  
20

3
 

2
 

= 1 2  x 
50 x 10−6  

9
   40 2 +  2 x  20 2  

=  
25

9
 x  10−6  1600 + 800  

=  
2 x 104  x 10−6    

3
 

= 0.667 x 10
-2 

= 6.6 mJ. 

 

d)    

 

 

 

 

 

 

 

 

 

e) i. ird; tisap 

 

ii. T = 40 ms 

 

iii. 𝑓 =
1

𝑇
 

 =  
1

40 x 10−3 

 = 25 Hz. 

 

iv. Vrms = 
𝑉𝑃

 2
 

    = 
230

 2
 

       = 162.61 𝑉. 

 

v. Vavg = 
2𝑉𝑃

𝜋
 

           = 0.636 x 230 𝑉 

         = 146.36 𝑉  

 

 

 

 

B 

C 

230 V / 100 W 

230 V  

+ - 

+ - 
A 
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4) a)  

i. kdpjtYit cgNahfpf;fhJ tPjpapy; jhdfNt ,lk;ngauf; $ba njhopEl;g 
Mw;wy; MFk;. 
 

ii. vupnghUs; jfdkilAk; NghJ ntsptUk; ntg;grf;jpia ,af;frf;jpahf 
khw;Wk; mbg;gilg; ghfk; ,ae;jpuk; MFk;. 
 

iii. a) mfj;jjfd ,ae;jpuk; 

b) Gwj;jfd ,ae;jpuk; 
 

iv. cs;sPl;L thy;T – tsp / tspvupnghUs; fyitia jfd miwf;Fs; 
cs;spSf;f gad;gLk; 

ntspafw;wy; thy;T – jfdj;jpd; NghJ cUthfpa thAf; fopTfis jfd 
miwapypUe;J ntspNaw;wg; gad;gLk;. 
 

v.  thy;Tfspy; ,ilntsp Vw;gl;L ,Uf;fyhk;. 

 Kryj;jpw;Fk; cUis RtUf;Fk; ,ilapy; ,ilntsp Vw;gl;L ,Uf;fyhk;.  
(,Wf;fk; ,y;yJ Ngha; ,Uf;fyhk;) 

 rupahd tpfpjj;jpy; vupnghUs; thAf;fyit ,ae;jpuj;jpDs; fpilf;fhky; 
NghapUf;fyhk;.  

      VjhtJ xd;W vOjpapUg;gpd; Gs;sptoq;Ff. 
 

 b)   

i. ,ae;jpuj;jpy; cw;gj;jp nra;ag;gLk; tY MdJ nrYj;jpr; rpy;Yfs; tiu 
flj;jg;gLtJ tYt+Lflj;jy; njhFjpapd; njhopw;ghlhFk;. 
 

ii. fpsr;  
fpsu;g;ngl;b 
Xl;bj; jz;L 
Kbthd nrYj;Jif 
Ntw;Wikg;gLj;jp 
nrYj;Jk; mr;rhzp 
nrYj;Jk; rpy;Y 
 

iii. fpsr; rupahfj; njhopw;glhik. 
 
 

iv. fpsr;ir rupahd Kiwapy; guhkupf;f Ntz;Lk;. 

 thuq;fSf;F xUKiw krF vz;iziag; gad;gLj;j Ntz;Lk;. 

 ,Oitia rPuhf guhkupj;jy; Ntz;Lk;. 

 Nja;tile;j fpsr;jl;L> mKf;fj; jl;Lf;fis khw;w Ntz;Lk;. 
 

 c) i. ngw;Nwhy; vupnghUs; njhFjp 
   jPry; vupnghUs; njhFjp 

  ii.  

a) A – jLf;fp thy;T 

B – nte;J}up 

C – neupthy;T 

D – Nrhk;Gj;Jiw rPuhf;Fk; jpUfhzp 
 

b) jLf;fp thy;G – fhGNww;wupDs;Ns GFk; tspapd; msT ,t;thy;tpd; 
%yk; fl;Lg;gLj;jg;gLfpd;wJ. 

nte;J}up – fhGNwwupDs;Ns GFk; tspapd; Ntfj;ij $l;Ljy;. 
,g;gFjpapy; CL eilngWfpd;wJ. 

neupthy;T – Njitf;F Vw;g vupnghUs;> tspf; fyitapd; fdtsit 
fl;Lg;gLj;Jfpd;wJ. 
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  iii. jLf;fp thy;T MdJ mjpfsT jpwf;fg;gl;L ,Uj;jy;. 
   neupthy;T mjpfsT jpwf;fg;gl;bUj;jy;.  
  

5) a) i. kha;r;Rik  
 E.g $iu> Rtu;> J}z; tis> jfL Mfpatw;wpd; Rikfs; 
 

capu;g;Gr; Rik  
 E.g fl;lj;jpy; trpg;gtu;fs;> jsghlq;fs; Mfpatw;wpd; Rikfs; 
 
Rw;whlw; Rikfs;  
 E.g fhw;wh kio> epyeLf;fk;> ntg;gepiy khw;wk; Mfptw;why; Vw;gLk; 
Rikfs;. 
 
NtW Rikfs;  
 E.g jP> JUg;gpbj;jy;> mjpu;Tfshy; Vw;gLk; Rikfs; 
 

  ii. Fwpj;j ,lg;ngau;r;rpf;F cl;glhky; kz;zpdhy; jhq;fj;jf;f mjp$ba Rik 
mk;kz;zpy; jhq;Fjpwd; vdg;gLk;. 

 
  iii. kz;zpd; jhq;Fjpwd; 
   fl;llj;jpd; Rik. 
 
  iv.    

 

 

 

 

 

 

 

 

 

 

 

  

a) %Lnfhq;fpwPw; gil – mj;jpthu mfopapd; mfyj;jpy; mj;jpthuj;jpd; 
ePsj;Jf;F 1 : 3 : 6 (25 – 38) vd;Dk; tpfpjj;jpy; rPnke;J> kzy;> ful;Lj;jpus; 
vd;gitAld; Rj;jkhd ePu; Nru;j;J jahupf;fg;gl;l nfhq;fpwPw;wpd; %yk;   
75 mm – 150 mm jbg;gpy; ,lg;gl;L tspf;Fkpop ntspNaWk; tiu 
mKf;fg;gl Ntz;Lk;. ,jid Fiwe;jJ xU ehs; cyutpl Ntz;Lk;. 
 

b) jiuj;jsr; Rtu; - 225 x 150 mm msT nfhz;l fz;lfw;fis nfhz;L 
%Lnfhq;fpwPw;wpy; ,Ue;J DPC kl;lk; tiu fw;fis epyj;Jf;F rkhe;jukhf 
gug;gp ,f;fw;fis (fpilahf) 25mm rhe;Jg;gilf;F Nkw;glhj rPnke;J 
rhe;jpd; %yk; fz;lfw;fis ,izj;J Nkw;nfhs;sg;gLk; fl;L tif 
,JthFk;. ,jw;Fg; gad;gLj;jg;gLk; rPnke;Jr; rhe;Jf; fyit tpfpjk; 1 : 5 

or 1 : 6 rpnke;J> kzy; fyitahFk;. 
 

c) jsj;jpDs; kz;eputy; - Rj;jkhd kz; njupT nra;ag;gl;L (jhtu> 

tpyq;Ff; fopTfs; mw;w) epykl;lj;jpy; ,Ue;J DPC kl;lj;jpy; ,Ue;J 

75mm fPo; tiu jiuj;js; Rtu;fSf;fpilapy; 150 mm kz; gilfshf 
,lg;gl;L ePu; Cw;wp topFopfs; ntspNaWk; tiu xt;nthU gilAk; 
mKf;fg;gl;L Nkw;nfhs;sg;gLjy; Ntz;Lk;. 
 

 

DPC jsf;nfhq;fpwPw; 

%Lnfhq;fpwPw; gil 
(mbj;jsf; nfhq;fpwPw;) 

jiuj;jsr; Rtu; / 

mbg;gPlr; Rtu; 
 

cyu;kz; eputy; / 

jsq;fspd; fPo; 
kz;eputy; 
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d) DPC kl;lk; mikj;jy; - 1 : 2 vd;dk; fyit tpfpjj;jpy; rpnke;J> kzy; 
fyf;fg;gl;L Rj;jkhd ePu;Nru;j:J jahupf;fg;gl;l rhe;Jf;fyit %yk; 20mm  
jbg;gpy; mj;jpthu KOePsj;Jf;Fk; gutg;gl;L 24 kzpj;jpahyq;fs; cyu 
tplg;gl;l gpd; #lhd DPC jhu; ,uz;L jlitfs; g+rg;gl;L mjhtJ 
vjpu;vjpu; jpirfspy; xt;nthU gilAk; g+rg;gl;L ngUf;fd; kzy; J}Tjy; 
Ntz;Lk;.  

 
e) jsf; nfhq;fpwPw;  - 1 : 2 ½ : 5(25), or 1 : 3 : 6 (25) vd;Dk; fyit tpfpjj;jpy; 

rPnke;J> kzy;> ful;Lj;jpud;fs; vd;gtw;Wld; Rj;jkhd ePu; Nru;e;J fye;j 
nfhq;fpwPw; fyit nfhz;L jiuj;js Rtu;fSf;fpilapy; DPC kl;lk; tiu 
75 mm jbg;gpy; ,lg;gl;L tspf;Fkpop ntspNaWk; tiu mKf;fg;gl;L 
mikf;fg;gLk;. 
      

  v.    

 

 

 

 

 

 

 

 

 

 

  

 b)   
  i.  xU fl;llj;jpy; kpfTk; NkNy ,Uf;Fk; fl;ll cWg;G $iuahFk; ,J 

gpujhdkhf ,uz;L gFjpfisf; nfhz;Ls;sJ. mit $iu rl;lfk;> $iu 
kiwg;Gf;fs; or Nta;g;nghUl;fs; MFk;. 

 
  ii. ghJfhg;G – kio> ntg;gk;> fhw;W Nghd;w ,aw;if jhf;fq;fspy; ,Ue;J 

fl;llj;jpd; gy;NtW cWg;Gf;fs;> fl;llj;jpDs; cs;s jsghlq;fs;> 
fl;llj;jpDs; tjpgtu;fSf;Fk; ghJfhg;G nfhLf;fpd;wJ. kw;Wk;> gpw 
gpuhzpfs;> fs;tu;fs; Nghd;wtw;wpy; ,Ue;Jk; ghJfhg;G fpilf;fpd;wJ. 

   
   mofpaw; Njhw;wk; - fhyepiyfSf;F Vw;g $iu cWg;Gf;fis njupe;njLj;J 

fl;llf; fiyQ;Qu;fspdJ mofpaw; ngWkhdj;ij vLj;Jf; fhl;lj;jf;fjhf 
$iu mikf;fg;gLtjdhy; fl;llj;jpd; ftu;r;rp mjpfupg;gJld; fl;llj;jpd; 
ngWkjpAk; cau;fpd;wJ. 

 
   cWjp / tpiwg;G – fl;llj;jpd; Rtu;fs;> nfhq;fpwPw; J}z;fs;> cUf;F 

FWf;Fntl;L Mfpatw;wpd; kPJ $iu nghUj;jg;gLtjdhy; fl;llj;Jf;F 
tpiwg;Gk; cWjpg;ghLk; fpilf;fpd;wJ. 

 
   cfe;j cl;Rw;whil Vw;gLj;Jfpd;wJ. 
   mjhtJ #upa fjpu;> kio> fhw;W Nghd;w Rw;whly; fhuzpfspy; ,Ue;;J 

cl;Rw;whliy cfe;jthW ghJfhg;gjw;F $iu cjTfpd;wJ. 
 
   iii. ,izg;Gf; $iu 
   $ba ,izg;Gf;$iu 
   rtbf; $iu / gl;biff; $iu 
   vypNahbf; $iu 
   rl;lff; $iu 
   ,jpy; VjhtJ xU $iuapd; mikg;ig tiue;J fhl;b Fwpg;gpbd; Gs;sp 

toq;Ff. 
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 c)  
juk; ngau; ngau; 

khj;jpiuahd 
tpfpjk;> 
rPnke;J> 

kzy;> fy; 

fy;ypd; 
msT 

neUf;fy; 
typik N 

/ mm
2
 

gad;ghL 

M 15 rhjhuz 
nfhq;fpwPw; / 

jpzpT 
nfhq;fpwPw;   

1 : 3 : 6 38 – 50 

mm 

15 N / mm
2
 mj;jpthu 
mbj;jsk;> 
tPl;Lj;jsk; 

M 20 kPstYt+l;ba 
nfhq;fpwPw;W  

 

1 : 2 : 4 20 mm 20 N / mm
2
  ghTgb 
 tis 
 J}z;> 
khbg;gbapy; 

M 25 ePu;j;jilf; 
nfhq;fpwPw;W  

1 : 1 : ½  : 3 12 mm 25 N / mm
2
  ePu; Nrkpj;J 
itf;fg;gLk; ePu;j; 
njhl;b kpifr; 
RikAs;s J}z;fs;  

M 30 Kisf; Fw;wp 
nfhq;fpwPw; 

1 : 1 : 2 12 mm 30 N / mm
2
 kpifr; RikAs;s 
tisfs;> J}z;fs;> 
Kisf;Fw;wpfs; 

      
   




