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,Wjpg;guPl;irg;   Gs;spj;jpl;lk; 

 

gFjp I  50 x 1   =  50 Gs;spfs;   50 x 14 / 20   = 35 Gs;spfs;   

 

gFjp II mikg;Gf;fl;Liu gFjp A   4 x 75     =  300 Gs;spfs; 

  fl;Liu B,C,D (4 tpdhf;fs;) 4 x 100   =  400 Gs;spfs; 

                = 700 / 20 =  35 Gs;spfs; 

 

nra;Kiwg;guPl;ir   = 600 / 20 = 30 Gs;spfs; 

        100 Gs;spfs; 

 

 

nra;Kiwg; guPl;irg; Gs;spfs; Nru;f;fhky; Gs;spapLtJ vdpd; Gs;spj;jpl;lk; 

 

gFjp I     50 x 1      =  50 Gs;spfs;  

 

gFjp II mikg;Gf;fl;Liu gFjp A   4 x 75  = 300 Gs;spfs; 

  fl;Liu B,C,D (4 tpdhf;fs;) 4 x 100  =  400 Gs;spfs; 

                = 700 / 14   =  50 Gs;spfs; 

         100 Gs;spfs; 
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nkd;DUf;F  

 

1 : 2 

 

tiue;jtu;: 

guPl;rpj;jtu;: 

jpfjp: 

2019.04.25 
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nkd;DUf;F efUk; Fw;wp 
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Nrud; nghwpr;rhiy 
ky;yhtp 
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7
 

rupahd rktsntwpaj; Njhw;wg;glk; : 25 Gs;spfs; 

ikag;gLj;jg;gl;l ,lmikT : 3 Gs;spfs; 

rupahd mstpilf;F tiujy; : 5 Gs;spfs; 

epakj;jpw;F Vw;g gupkhzq;fisf; Fwpj;jy;  : 5 x 2 Gs;spfs;  =  10  Gs;spfs; 

tiuglj;jpd; J}a;ik : 2 Gs;spfs; 

mk;GFwpfs; ,Lk; Kiw : 5 x 1 Gs;spfs;  =  5 Gs;spfs; 

 

 

gFjp A – mikg;Gf;fl;Liu 
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ikag;gLj;jg;gl;l tpupg;G tiuG  : 15 Gs;spfs; 

ikag;gLj;jg;gl;l tpupg;gpd;  ,lmikT : 3 Gs;spfs; 

rupahd mstpilf;F tiujy; : 3 Gs;spfs; 

epakj;jpw;F Vw;g gupkhzq;fisf; Fwpj;jy;  : 4 X 1 = 4  Gs;spfs; 
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02. (a) 

 (i)    Gyf;Fwpg;Gg; Gj;jfk; 

  gpujhd msT ehlh (50 m) / rq;fpypfs; 

  Fj;jsit msT ehlh (15m) 

  tupirahf;fw; Nfhy;fs; 

  Fj;Jrpf; Nfhu;it/ cNyhf mk;Gfs; (Arrows)  

  Kisf;fl;ilfs; (Pegs) 

  rkhe;ju mbkl;lk; 

  Ngdh 

   

 (ii)    200 m2 

  200 ( ½ cm)2 

  50 cm2 

 (iii)    

 

 

 

 

 

 

 

 

 

 

     ABCD ,d; gug;G   =    nkhj;jg;gug;G –  gug;G –  gug;G –  gug;G  

              =    ½ ( 13 + 15 ) x 20  -  (5 x 10) – ½ (5 + 13) x 5 – ½ (5 + 15) x 5 

                           =     135  m2 

 

   (b)  

 (i)    fl;llj;jpDs; - gFjp A  

  fl;llj;jpw;F ntspNa – gFjp B  

 

 (ii)   neUf;fp : mKf;fk; Fiwe;j thAtpid mOj;jp mKf;fj;jpid mjpfupj;jy;  

  Mtpahf;fp : cl;Gwr; R+oypy; cs;s ntg;gj;jpid cwpQ;ry; 

  xLf;fp : ntspr; R+oYf;F ntg;gj;jpid tpLtpj;jy; 

   tpupTthy;G : cau; mKf;fj; jputj;jpid Fiwe;j mKf;f thAthf khw;Wjy;   

 

 

 

 

D 

B 

 40.00 

A 

D

C 

30.00 13.00 

25.00  5.00 

15.00  5.00 

15.00 10.00 

 1 

 2 

 3

4 X 1 = 4 Gs;spfs; 

4 Gs;spfs; 

10  Gs;spfs; 

2 X 3 = 4 Gs;spfs; 

4 X 2 = 8 Gs;spfs; 
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 (iii)   1. cl;Gwr; R+oy; ntg;gepiy mjpfkhfTk; Mtpahf;fpapD}lhfg;ghAk; Fspu;jpapd; 

ntg;gepiy FiwthfTk; fhzg;gLtjhy; ntg;gepiy $ba ,lj;jpy; ,Ue;J 

ntg;gepiy Fiwe;j ,lj;jpw;F ntg;gk; gha;tjhy; cl;Gwr; Roy; ntg;gepiy 

FiwtilAk;  

 

  2. cau; ntg;gepiyapy; xLf;fpapD}lhf ghAk; Fspu;j;jp jho;ntg;gepiyapy; fhzg;gLk; 

ntspg;Gwr; RoYf;F ntg;gj;ij tpLtpg;gjhy; ntspg;Gw ntg;gepiy mjpfupf;fpd;wJ. 

 

  3. miwapd; cl;Gw;jpy; fhzg;gLk; ePuhtp %yf;$Wfs; jho; ntg;gepiyapy; 

fhzg;gLk; xLf;fpapy; ePuhf xLq;Fk; ,e; ePuhdJ ePu; topjy; FohapD}lhf 

ntspNaWfpwJ.  

 

   (c)  

 

 (i)   M – 25  

 

 (ii)   1 : 1 ½ : 3 

  

 (iii)    1.     8m  

 

  2.     5m 

 

  3.     12m 

 

  (iii)    A. tpepNahff; Foha; 

   B. NkyjPf ePu; ntspNaw;Wk; Foha; 

   C : foptpj;js;Sk; Foha; 

 

  (iv)    cwpQ;Rk; tYf;FiwT  

   gpRf;Fik cau;thd jputq;fis cwpQ;Rk; tY Fiwe;jJ  

    

   (d)  

 (i)   P = I V 

  I =  
𝑃

𝑉
  

  I =  
2500𝑊

230𝑉
  

   = 10.896W  

  = C16 

3 X 3 = 9 Gs;spfs; 

2  Gs;spfs; 

2  Gs;spfs; 

2  Gs;spfs; 

2  Gs;spfs; 

2  Gs;spfs; 

3 X 1 = 3 Gs;spfs; 

2 X 2 = 4 Gs;spfs; 

4 Gs;spfs; 
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 (ii)     

cWjpahdJ 

ePz;lfhyg; ghtidAilaJ 

mbf;fb guhkupf;f Ntz;ba mtrpakpy;iy 

tpiy FiwT  

mikg;G kpfTk; vspikahdJ 

  

 (iii)    N =  
120𝑓

𝑃
  

   =  
120 𝑥 50 

4
 = 1500 rpm 

  S = N – Ns  

    = 1500 rpm – 1000 rpm 

    = 500rpm  

 

   (e)  

 (i)     ghJfhg;Gf; fz;zhb>  

  ghJfhg;Gf; fhyzp>  

  ghJfhg;Gf; fhjdp>  

  ghJfhg;Gf; ifAiw>  

  Rthrg; ghJfhg;G mq;fp 

  ghJfhg;ghd KO Mil 

 

  (ii)   Gjpa vupnghUs; tbg;ghid nghUj;Jjy;  

 

  (iii)      1. ft;tp  

   2. fz;zhbf; fpz;zk;  

   3. tbfl;b %yg;nghUs; 

   4. vupnghUs; ntsp top nefpspf; Foha; 

   5. vupnghUs; cs;top nefpspf; Foha; 

   6. nghUj;Jk; jpUfhzp (fl;iltpuy; jpUfhzp) 

   7. tbfl;b %b 

   8. %b tspg; nghjp 

 

 

 

 

 

 

4 X 1 = 4 Gs;spfs; 

7 Gs;spfs; 

2 Gs;spfs; 

2 Gs;spfs; 

½ X 8 = 4 Gs;spfs; 
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03.  (a) 

(i)    tbtikj;j nfhq;fpwPw;wpd; juj;jpd; mbg;gilapy;  

 

(ii)  nfhq;fpwPl; fyitapy; ,Ue;J ntsptplg;gLk; mjpfsthd ntg;gj;ijf; 

fl;Lg;gLj;Jtjw;F/Fiwg;gjw;F  

 

(iii)  $k;Gr; Nrhjid / ,wq;fy; Nrhjid  

  ntg;gepiyr; Nrhjid  

  mlu;j;jp Nrhjid 

  tsp cs;slf;fr; Nrhjid  

  fzf;Fw;wpr; Nrhjid 

 

   (b) 

(i)  ghJfhg;G mwpTWj;jy; FwpaPLfs; ( Gifj;jy; jil> njhiyNgrp ghtpj;jy; jil>  

    ,ae;jpuk; ,aq;fpathW vupnghUs; epug;gj;jil ) 

 jPaid fUtpfisg; nghUj;Jjy; 

 Nghjpa ,ltrjp 

 NtW nghUj;jkhd tpil 

 

(ii)   Eiuj; jPaid fUtp 

 kzy; epug;gpa thspfs; 

 fhgdPu; xl;irl;L jPaid fUtp 

 cyu; ,urhadj; J}s; 

 

(iii)    

tpgj;J eltbf;if 

fz;ghu;it ghjpf;fg;gly; cUf;fpapidj;jy; ghJfhg;Gf; fz;zhb 

jPg;nghwpf; fhaq;fs; 

Vw;gly; 

Njhyhd ghJfhg;G ifAiw> ghJfhg;G 

cil mzpjy; 

Rthrg;gpur;rid Vw;gly; Rthrg;ghJfhg;Gf; ftrk; mzpjy; 

 

(iv)     ngsjpf mdu;j;jq;fs; 

 capupay; mdu;j;jq;fs; 

 gzpj;jpwdpay; mdu;j;jq;fs; 

 ,urhaztpay; mdu;j;jq;fs; 

 csuPjpahd mdu;j;jq;fs; 

   

 

6 Gs;spfs; 

6 Gs;spfs; 

2 X 3 = 6 Gs;spfs; 

3 X 2 = 6 Gs;spfs; 

3 X 2 = 6 Gs;spfs; 

6 X 2 = 12 Gs;spfs; 

6 Gs;spfs; 
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 (c) (i)     Neu;j;jpahd jd;ik fpilf;Fk;  

RaghJfhg;Gf; fpilf;Fk;  

cgfuzq;fs; ghJfhg;ghfg; Ngzg;gLk;  

Vw;glj;jf;f tpgj;Jf;fs; FiwthFk;  

fUtpfs; cgfuzq;fs; njhiye;J NghfhJ  

mtw;iw ,dq;fz;lwptJ ,yFthFk;  

njhopYf;fhd cgfuzq;fisr; rPuhf mLf;fpitf;fg; goFjy;  

njhiye;JNghd cgfuzq;fis ,dq;fhz;gJ ,yF 

 

(ii)  rha;thd epyq;fspd; fpilj;J}uj;jpid msj;jy; 

 msitehlhtpYk; $ba ePsq;fis msg;gjw;F     

 

(iii) gpuNjr nrayk; (DS Offices)  

 gpuNjrrig/ efurig/khefurig (cs;Shl;rp kd;wq;fs;) 

 Rfhjhuj; jpizf;fsk; 

 ,yq;if juf;fl;Lg;ghl;L epWtdk;    

04. (a)  

i.  

 epiwNtw;Wr; RUf;fk; (Executive Summary) 

tzpfj;jpl;lj;jpYs;s midj;Jg; gFjpfspdJk; RUf;fj;jpidf; Fwpf;Fk;. (1 ½ Gs;spfs;) 

 tzpf tpguzk; 

tzpfj;jpd; jd;ik cupikahsu; gw;wpa tpguk;  (1 ½ Gs;spfs;) 

 re;ijg;gLj;jy; jpl;lk; 

re;ijg;gLj;jy; je;jpNuhghaq;fs;> re;ij Nghd;wtw;iw cs;slf;fp ,Uf;Fk;. (1 ½ Gs;spfs;) 

 nraw;ghl;Lj; jpl;lk; 

cw;gj;jp Kiwfs;> njhopw;rhiyj; jsmikg;G> cw;gj;jp El;gq;fs; Nghd;wtw;iw cs;slf;Fk; 

                                                           (1 ½ Gs;spfs;) 
 epjpj;jpl;lk; 

epjp%yq;fs;> KjyPl;L topKiwfs; kjpg;gplg;gl;l tUkhdf;$w;W fhRg;gha;r;ry; $w;W 

epjp epyikf; $w;W Nghd;wtw;iw cs;slf;Fk;         (1 ½ Gs;spfs;) 

 kdpjtsj;jpl;lk; (Human Resource Plan) 

kdpjtsg; gad;ghL> Ml;Nru;g;G> njupT> gapw;rp mgptpUj;jp> Nghd;wtw;iw cs;slf;Fk;  

                                                  (1 ½ Gs;spfs;) 

I. Gwr;#oy; (01 Gs;spfs;) 

II. gyk; (01 Gs;spfs;) 

III. gytPdk; (01 Gs;spfs;) 

IV. tha;g;G (01 Gs;spfs;) 

V. gioa ,ae;jpuk; (01 Gs;spfs;) 

VI. Nghl;b epWtdq;fs; (01 Gs;spfs;) 
 

4 X 1 =4 Gs;spfs; 

5 X 2 = 10 Gs;spfs; 

3 X 3 = 9 Gs;spfs; 
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ii.      

 

 

 

 

 

 

 

iii.    

1) FLk;gg; gpd;dzp  

2) fy;tpawpT 

3) mDgtk; 

4) jiyikj;JtKk; J}uNehf;Fk; 

5) Kd; khjpup egu;fs; 

6) re;ju;g;gq;fs; 

7) Gjpadtw;iw cUthf;Fk; mth/ Kidg;G 

8) gd;Kf Ez;kjp 

9) Gj;jhf;fr; rpe;jid     (04 Gs;spfs;) 

 

iv.   

1) jpl;lkply; 

2) xOq;fikj;jy; 

3) nraw;gLj;jy; 

4) fl;Lg;gLj;jy; 

 

 

v.    

A. epiyahd nryT 01 Gs;sp 

B. khWk; nryT 01 Gs;sp 

C. ,yhgg; gFjp 01 Gs;sp 

D. el;lg;gFjp 01 Gs;sp 

E. ,yhgel;lkw;w Gs;sp 01 Gs;sp 

 

vi.    

1) Efu;Nthdpd; tUkhdk; 

2) Efu;Nthdpd; Rit khw;wk; 

3) epug;Gg; gz;lj;jpd; tpiy 

4) gpujpaPl;Lg; gz;lj;jpd; tpiy   04 Gs;spfs; 

04 Gs;spfs; 

jpl;lkply; 

xOq;fikj;jy; 

nraw;gLj;jy; 

fl;Lg;gLj;jy; 
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gFjp B 

i. gq;fspg;G    =            tpw;gid tpiy – khWk; fpuak; 

= 4000      -   2500 

 = 1500 &gh 

 

ii. ,yhgel;lkw;w Gs;sp  =  

 

  

 =
 150 000+40 000+110 000

1500
   

 

=
 300 000

1500
 

  

             = 200 Nrhb rhg;ghj;Jf;fs; 

iii.  

ghJfhg;G vy;iy  = cz;ik tpw;gid – BEP tpw;gid 

 = 500     -    200 

 = 300 myFfs; (Nrhb rhg;ghj;Jf;fs;)  

iv.  

,yhgk; = ghJfhg;G vy;iy x mynfhd;wpd; gq;fspg;G 

 = 300 x 1500 

= 450 000 &gh 

 

 

 

,yhgk; = nkhj;jg;gq;fspg;G -   epiyahd fpuak; 

 = (500x1500)   -   300 000 

 = 750 000   -   300 000 

 = 450 000 &gh 

 

 

,yhgk; = nkhj;j tpw;gid tpw;gid 

  (500x4000) 2,000,000 

khWk; fpuak; (500x2500)   
(1250 000)

750 000
 

  (-) epiyahd fpuak;     
(300 000)

450 000
 

01 Gs;sp 

02 Gs;spfs; 

01 Gs;sp 

epiyahd fpuak; 

mynfhd;wpd; gq;fspg;G 

01 Gs;sp 

01 Gs;sp 

01 Gs;sp 

01 Gs;sp 

01 Gs;sp 

01 Gs;sp 

01 Gs;sp 

02 Gs;spfs; 

02 Gs;spfs; 

02 Gs;spfs; 

my;yJ 

02 Gs;spfs; 

02 Gs;spfs; 

02 Gs;spfs; 

01 Gs;sp 

my;yJ 

01 Gs;sp 

01 Gs;sp 
01 Gs;sp 

02 Gs;spfs; 
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v. rkg;ghl;Lg; Gs;sp myFfs;  = 

 

   300 =
300 000

𝑥
 

   

   300𝑥 = 300 000 

                        𝑥 =
300 000

300
      = 1000 &gh 

 

vi. tpw;gid tpiy   4000.00 

- khWk; fpuak; (2500 + 300)  2800.00 

- gq;fspg;G               1200.00 

 

      vjpu;ghu;j;j ,yhgj;jpy; tpw;gid myFfs; 

 

=           epiyahd fpuak;  + vjpu;ghu;j;j ,yhgk; 

        mynfhd;wpd; gq;fspg;G 

 

=           
300 000 +  420  000

1200
  

=    
720 000

1200
 

=        600 Nrhb rg;ghj;Jf;fs; 

 

vii.  

 

 

 

 

 

 

Gs;sp xJf;fPL 

tpdh 

,y 
1 2 3 4 5 6 7 nkhj;jk; 

Gs;spfs; 2 4 3 6 5 8 2 30 

 

 

epiyahd fpuak; 

mynfhd;wpd; gq;fspg;G (x)  
01 Gs;sp 

01 Gs;sp 

01 Gs;sp 

01 Gs;sp 

01 Gs;sp 

01 Gs;sp 

01 Gs;sp 

01 Gs;sp 

01 Gs;sp 02 Gs;spfs; 

03 Gs;spfs; 

02 Gs;spfs; 

01 Gs;sp 

my;yJ 

my;yJ 

myFfs; 

TR 

tUkhd  
OR 

nryT 

TC BEP 

myF 

TR 

TC 

FC 

BEP 

tUkhd  
OR 

nryT 
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fl;Liu tpdhf;fs; 

05. (a) 

(i) ( glk; tiuaNtz;ba mtrpak; ,y;iy )   

 njhlu; xOq;F rupahf fhl;lg;gbd;  (gpujhd jdpahf;fp> kpd;khdp> jdpahf;fp> ,lWMsp> 
Ez;Rw;Wilg;ghd; )   

 

 kpd;kdpf;fhd njhlu; xOq;F rupahff; fhl;lg;gbd; (xUKid xU top Msp> rhjhud 
jpwe;j tif Msp> kpd;khdp )   

 

 MCB C6 tif Fwpg;gpl;L ,Ug;gpd;  
 
  

 kpd; tlq;fspd; epwk;> FwpaPL> tltif rupahff; Fwpg;gpl;L ,Ug;gpd;   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

L (Brown) 
Two Core 

7/1.04 

L (Brown) 
Two Core 

7/1.04 

N (Blue) 
Two Core 

7/1.04 

N (Blue) 
one Core 

7/1.04 

L (Brown) 
One Core 

7/1.04 

N (Blue) 
Two Core 

7/1.04 

N (Blue) 
One Core 

7/1.04 

L (Brown) 
One Core 

7/1.04 

N(Blue) 

1/1.13 
one core 

1/1.13, L, One Core  

L (Brown) 
One Core  

1/1.13 

one way Switch / 
SPST Switch 

1/1.13 

L (Brown) 
One Core 

Normally Open Switch 

Calling Bell 

gpujhd 
jdpahf;fp 

/ 
Main 

Isolator 

kpd; 
khdp 

/ 

Meter  

jdpahf;fp / 
Mani Switch 

/ 

Isolator 

,lW 
Msp /   

trip switch 

/ 

Isolator/  

RCCB 

Ez; 
Rw;Wil
g;ghd; /  

MCB  

 

C6 

N Bar 

5 Gs;spfs; 

5 Gs;spfs; 

5 Gs;spfs; 

5 Gs;spfs; 
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(ii) Fwpj;j kpd;Ndhl;lj;jpYk; mjpfsthf kpd;Ndhl;lk; nry;ifapy; njhopw;gl;L Rw;wpidAk;> 
nghUspidAk; ghJfhj;jy; 

 
(iii) 

 Fiwe;j tbtpy; $ba gpufhrj;ij juf;$ba Efu;T  

 ntg;gk; ,og;G ,y;iy my;yJ FiwT / #oy; ntg;gkilahJ 

 MAl;fhyk; mjpfk; 
05. (b) 

(i) 

 

 

 

 

 

 

 

 

 
 
 
 

 
 

 

 

 

 

 

(ii) 

 

 

 

 

 

 

 

 

 

 

 

 

 gpujhd kpd; toq;fypd; ,Ue;J kpd; ,izg;gpidj; Jz;bj;J mNj mOj;jNtWghL> 

kPbwDld; Rikj;jilf;F toq;fp kpd; jhf;Fjypy; ,Ue;J ghJfhj;jy;. 

 

 

6 Gs;spfs; 

2 X 3 = 6 Gs;spfs; 



  Rotor 



 



 

Runner  Stator  

DPDT Switch 

Speed Controlling Switch 

Fixed Capacitor   

N 

L 

2 
G
s
;s
pf
s
; 

n
f
hs

;s
t
p 
n
j
hl
u; 
,
i
z

g
;G
 

(2
 
G
s
;s
pf
s
;) 

2 
G
s
;s
pf
s
; 2 

G
s
;s
pf
s
; 

,
i
z

g
;G
 
K
i
w
 
 

2 
G
s
;s
pf
s
; 

L 

N 

g
l
k
; 
 

2 
G
s
;s
pf
s
; 

230 V 

1000 1000 
Jizr;RUs; 1000  

2 Gs;spfs; 

Jizr;RUs; mOj;j 
NtWghL 230V   
2 Gs;spfs; 

Rikj;jil 

4 Gs;spfs; 
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(iii) 

 
NeutpirT Nkhl;lhu; J}z;;ly; Nkhl;lhu; 

MNkr;ru; itd;bq; nra;ag;gl;L ,Uf;Fk; MNkr;ruf;; Nfhypidf; nfhz;L ,Uf;Fk; 

MNkr;rUf;F NeNul;l kpd;Ndhl;lk; 

toq;fg;gl;L ,Uf;Fk;  

MNkr;rUf;F kpd; toq;fg;glhJ 

 

 

 
 fbfhuk; Nghd;w khwhNtfk; Njitg;gLk; Rw;Wf;fspy; gad;gLk;. 

  

 

05. (c) 

(i)  
 

 

 

 

 

 

 
 

 

 

 

(ii)  kpd;idf;flj;Jk; xU fk;gpapy; fhfk; mku;e;Js;s NghJ fk;gpapd; jilAk;> fhfj;jpd; jilAk; 
rkhe;jukhff; fhzg;gLk; fk;gpapd; jilapid xg;gpLk; NghJ fhfj;jpd; jil kpf cau;thff; 
fhzg;gLk; cau; jilapD}L kpd; nry;yhJ. vdNt fhfk; kpd;jhf;FjYf;F cs;shfhJ  

 
 

06) (a) 

i)   

cl;gad; 

ju;ff kl;lk; 

 

ntspg;gad; 

ju;f;f kl;lk; 

0 
 

1 

1 0 

 

 

4  X 2 = 8 Gs;spfs; 

2  Gs;spfs; 

 E = 50 V 5 Gs;spfs; 

 E = 
∅𝑍𝑁𝑃

60𝑎
 

 N = 
60𝑎 𝐸 

∅𝑍𝑃
 

2 Gs;spfs; 

 N = 
60 𝑋 4  𝑋 50  

0.01 𝑋 20 𝑋 50 𝑋 4 
  

a  = 4 

 N = 300 rpm  

5 Gs;spfs; 

5 Gs;spfs; 

3 Gs;spfs; 

5 Gs;spfs; 

10 Gs;spfs; 
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ii)  

 

 

 

 

iii) NOT 

 

 

iv)  

 

 

 

 

 

 

 

 

b)  

i) 𝑃 = 𝑉𝐼 

 

𝐼𝐶 =
𝑃

𝑉 
=  

56𝑋10−3𝑊

2.8𝑉
  

 

= 20𝑚𝐴 

 

 

ii) 𝑉𝐶𝐸 =  𝑉𝐶𝐶 − ( 𝑉𝑅 +  𝑉𝐿𝐸𝐷 )  

      

   = 5   –    (  20  X  10−3 𝑋 100 + 2.80 ) 

       = 5 –    ( 2 + 2.8 ) 

𝑉𝐶𝐸 = 0.2 𝑉 

 

 

 

 

A 

B 
F=A+B 

OR fjT 

A 

B 
F=A-B 

AND fjT 

10 Gs;spfs; 

10 Gs;spfs; 

10 Gs;spfs; 

10 Gs;spfs; 

10 Gs;spfs; 

5 Gs;spfs; 

5 Gs;spfs; 

5 Gs;spfs; 

5 Gs;spfs; 

5 Gs;spfs; 

0 

1 

ntspg;gad; 

Neuk; 
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iii) Mk; Rw;W epuk;gypy; njhopw;gLfpwJ. 

 

fhuzk; 𝑉𝐶𝐸=  0.2𝑉 Mf fhzg;gLfpwJ. 

 

iv) 𝑃 =
𝐸

𝑡 
  

 

𝐸 = 𝑃𝑡  

𝐸 = 𝐼𝑉 𝑡  

   = 20  X  10−3 𝑋 2 X 50 X 60 

  

     =  120 J 

 

  

5 Gs;spfs; 

5 Gs;spfs; 

5 Gs;spfs; 

5 Gs;spfs; 

5 Gs;spfs; 
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gFjp – C   ( nghwpKiwj; njhopDl;gtpay; ) 

07) 

 
(a) G.I SHEET (fy;tidRj; jfL)  
 
(b)  

 cNyhfj; jfl;bd; msTfs; tiuglj;jpy; cs;s mstpw;F Vw;g cs;sjh vd cUf;F msT 

Nfhypd;  cjtpAld; rupghu;j;jy;.  

 

 cNyhfj; jfl;il jskhd jl;bd; kPJ itj;J kur;Rj;jpayhy; kl;lk; nra;jy;. 

 

 

 

 

 

 

 

 

 

 

 

 ,izNfhL Kiwiag; gad;gLj;jp nfhLf;fg;gl;Ls;s mstpy; FwptiuG nra;J 

nfhs;sy;. (250 X 250 mm) 

 

 

 

 

 

 

 

 

 

 jfl;bd; kj;jpapy; 150x150mm rJuk; tiue;J nfhs;sy;. 

 

 

 

 

 

[ 10 Gs;spfs; ] 

[ 3 Gs;spfs; ] 

[ 2Gs;spfs; ] 

[ 3 Gs;spfs; ] 

[ 2Gs;spfs; ] 
glk; tiujYf;F  

[ 3  Gs;spfs; ] 
glk; tiujYf;F  

[ 3 Gs;spfs; ] 
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 150x150mm cl;rJuj;jpd; %iyfspy; 30° FwptiuG nra;J %iy tpl;lj;jpypUe;J 15° 

,Uf;FkhW milahsk; nra;jy;. 

 

 

 

 

 

 

 

 tiuag;gl;l cUtj;ij Njitaw;w gFjpfisj; Nju;e;J Neu; tpspk;Gj; jfl;Lf; fj;jupahy; 

ntl;b mfw;wp jahu; nra;jy;. 

 

 

 

 

 

 

 

 tiuglj;jpy; fhl;bathW ehd;F gf;fq;fisAk; Nfhlhupg; gl;lil Nky; itj;J tisj;jy;. 

 

 

 

 

 msTfisAk; tbtj;ijAk; rupghu;j;jy;. 

 ehd;F %iyf;Fkhd kbg;Gf;fis ntl;b 120° Mf kbf;fTk;. 

 %iyf;F xd;whf ehd;F kbg;GfisAk; ntspg;Gwkhf itj;J nkd;gw;whR gpbj;J 

,izj;jy;. 

(c)  

 ,izg;Gr; nra;ag;gl Ntz;ba gFjpia ed;F Rj;jk; nra;jy;. 

 

 gr;ir epwr; Rlu; Njhd;Wk; tiu #l;bizg;Gf; Nfhypd; nrg;Gj; jiyg;gFjpia 

ntg;gkhf;Fjy;.  

 

 nrg;Gj;jiy tpspk;ig mkpy ,sf;fpapy; eidj;jy;; (Solder Acid) 

30° 15° 

Nfhlhupg; gl;lil 

[ 3 Gs;spfs; ] 

[ 3 Gs;spfs; ] 

[ 3 Gs;spfs; ] 

[ 6 Gs;spfs; ] 

[ 10 Gs;spfs; ] 

[ 5 Gs;spfs; ] 

[ 5 Gs;spfs; ] 
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 ,g;NghJ nrg;Gj; jiyapdhy; <aj;ijf; fiuj;J ,izg;Gr; nra;ag;gl Ntz;ba 

cNyhfj;jpy; jlTjy;.  

 ,izg;G gFjpfis rupahfg; gpbj;J Nkyjpf thu;g;Gr; nra;jy; 

(d)   

msj;jy; > Fwpj;jy; my;yJ milahsk; ,ly; fUtpfs; 

 cUf;F mbkl;lk; 

 %iy kl;lk; 

 ghif khdp 

 gpup fUtp 

 ika mKf;fp 

 tiu fUtp 

 

 ntl;Ljy; my;yJ Ntwhf;fy; fUtpfs; 

 Nju;j; jfl;Lf; fj;jup 

 

 cUtikj;jy; cgfuzq;fs; 

 Nfhlhupg; gl;lil 

 kur; Rj;jpay;  

 

 ,izg;G my;yJ gpizg;G fUtp 

 nkd;gw;whRf; Nfhy; 

 nkd;gw;whRj; jputk; 

 

 Kbg;Gr; nra;Ak; fUtpfs; 

 muj;jhs; 

 muk; 

 J}upif 

 vz;nza; tu;zk;  
 

(tifg;gLj;jy; 5 X 2 = 10 Gs;spfs; 

xt;ntU tifapYk; Fiwe;jJ ,uz;L fUtp/cgfuzq;fisf; Fwpg;gply; 5 X 2 = 10 Gs;spfs;) 

 
 
 
 
 
 
 
 
 

[ 5 Gs;spfs; ] 

[ 5 Gs;spfs; ] 

[ 6 Gs;spfs; ] 

[ 6 Gs;spfs; ] 

[ 6 Gs;spfs; ] 

[ 6 Gs;spfs; ] 

[ 6 Gs;spfs; ] 
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08)  

a) fpau; xd;wpid khw;Wk;NghJ NtW NtW Ntfq;fspy; Rw;wpf; nfhz;bUf;Fk; gw;rpy;Yf;fs; 

xd;whf ,izf;fg;gLfpd;wd. ,it ,yFthf xd;wpiza Ntz;Lkhapd; mit ,uz;bd; 

Ntfq;fSk; rkg;gLj;jg;gly; Ntz;Lk;. me;j mbg;gilapy; fpsr; O ,iz mOj;Jk; NghJ 

fpau;g; ngl;bf;Fk; ,ae;jpuj;jpw;Fkhd njhlu;G Jz;bf;fg;gl;L Lay shaft/counter shaft ,d; 

NtfkhdJ Fiwfpd;wJ. ,jdhy; fpau; khw;wg;gl Ntz;ba gw;rpy;Yfspd; Ntfq;fs; XusT 

rkg;gLj;jg;gLfpd;wd. ,jd;NghJ ,yFthf fpaupid khw;w KbfpwJ. ,jd; fhuzkhfNt 

fpau; xd;wpid khw;Wk; NghJ fpsr; kpjp MdJ mOj;jg;gLfpd;wJ. 

 

b)  

(i) ru;t%l;L (Universal Joint) 

,J fpau; ngl;bapy; ,Ue;J ,Wjp nrYj;jpf;F ,af;fk; rw;W jpUk;gp (Kwptile;J) 

nry;tjw;F cjTfpwJ. ,jdhy; fpau; ngl;b caukhfTk; ,Wjp nrYj;jpahdJ cauk; 

FiwthfTk; fhzg;gl;lhYk; Row;rpia rPuhf flj;Jtjw;F ,J cjTfpwJ.  
 

tOf;fy; %l;L (Sliding Joints)  

,J thfdk; rPuw;w ghijfspy; nry;Yk; NghJ fpau; ngl;bf;Fk; ,Wjp nrYj;jpf;Fk; ,ilapy; 

Vw;gLk; rpwpa ePs khw;wj;jpw;F Vw;wthW mire;J nfhLj;J Xl;Lq;fUtpj; jz;il cilahky; 

ghJfhf;fpd;wJ.  

 

(ii) Shock Absorber  – mjpu;T cwpQ;rp 

Leaf Spring - ,iyty; my;yJ tpy;Yj;jfL 

Torsion Bar - KWf;Fj; jz;L 

Air Spring - thA gY}d;/tpy; 

 

c)   

 

 

 

 

 

 

 

 xLf;fp> ePu;g;gk;gpapd; (1>2) fg;gpfs; ,uz;bw;Fk; eLtpy; cs;s rptpwpg; gl;ilapd; eLtpy; 

ngUtpuyhy; mOj;Jk; NghJ gl;il 12-18mm tiu mOj;jg;gbd; mjd; tpiwg;G 

rupahdjhFk;. 

 gl;il mjpfk; njha;j;J cs;sjh/fpope;J cs;sjh vd guPl;rpj;jy; Ntz;Lk;. (njha;e;jpUg;gpd; 

/ fpope;jpUg;gpd;) kpd;fy mLf;fpd; kiw kpd; Kidiaj; J}z;bj;jgpd; mjd; Vw;wy; 

kiuahzpfisj; jsu;j;jp tply; Ntz;Lk;. 

[ 25 Gs;spfs; ] 

[ 15 Gs;spfs; ] 

[ 10 Gs;spfs; ] 

[ 5 Gs;spfs; ] 
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 Link Bracket (njhlu; tisTkhl;b) ,y; cs;s Riuahzpia jsu;j;jp tpl;L rupahd tpiwg;G 

fpilf;Fk; tiu jFe;j nek;G Nfhiyg; gad;gLj;jp ijdNkhtpid (NeNuhl;lk;) 

,ae;jpuj;jpw;F ntspg;Gwkhfj; js;sp kiuahzpfs; kw;Wk; Riufis ,Wf;Fjy; Ntz;Lk;. 

 ghu;g;gl;bapd; tpiwg;ig kPz;Lk; rup ghu;j;;jy; Ntz;Lk;. 

 kpd;fyj;jpd; kpd; tlq;fis kPz;Lk; ,izg;Gr; nra;J tply; 

 

 

d) cau; kpd; mOj;jk; MdJ vupgw;wy; RUspy; cUthf;fg;gLfpd;wJ. vupgw;wy; RUspy; 

Kjd;ik RUs; (Primary Winding) ,uz;lhk; epiy RUs; (Secondary Winding) vd ,U 

RUs;fs; fhzg;gLfpd;wd. 

Kjypy; njhLif tpLg;G KidahdJ njhLifapy; ,Uf;ifapy; gw;wupapd; 12V kpd; MdJ 

Kjd;ikr; RUs; Clhf nrd;W Rw;iwg; G+u;j;jpahf;Ffpd;wJ. ,jdhy; Kjd;ik RUspy; kpd; 

fhe;jk; Vw;gl;L fhe;jg;Gyk; cUthfpd;wJ. gpd;du; njhLif tpLg;G KidahdJ rLjpahf 

tpLtpf;fg;gLk;NghJ> kpd;fhe;jg;Gyk; mw;Wg;NghfpwJ. ,r;re;ju;g;gj;jpy; ,uz;lhk; epiy 

RUspy; cau; mOj;jk; MdJ cUthf;fg;gLfpwJ. 

 

 

 

 

09) (a) 

 

(i) a.   1 : 3 : 6  mj;jpthu mbapy; kl;Lk; ( fPyf;nfhq;fpwPw; / jpzpTf; nfhq;fpwPw; ) 

b.    1 : 2 : 4    J}z;fs;> khbj;jsq;fs;> cj;juk;/tisfs; (tYT+l;ba nfhq;fpwPw; )   

c.   1 : 4 : 8    %Lnfhq;fpwPw; NtiyfSf;F ( eype;jnfhq;fpwPw; ) 

d.   1 : 2 ½ : 5   trpg;gpl jsq;fSf;F gad;gLk; 

e.   1 : 2 ½ : 3   ePu; Nrfupf;Fk; njhl;bfs;> kpifr; Rikj;J}z;fs;.   

 

(ii) jPu;khdpf;Fk; fhuzpfs;: 

fhyepiy 

fpuak; 

moF 

ePbj;Jisf;Fk; jd;ik 

%yg;nghUl;fspd; fpilg;gdT 

fl;blj;jpd; tbtk; 

gad;fs;  

fl;llj;jpw;Fg; ghJfhg;G  

ftu;r;rpahd Njhw;wk; 

tpiwg;Gf;fpile;jy;  

cfe;j Rw;whly; jd;ikiaj; jUjy;  

cWjpj;jd;ik 

[ 5 x 4 = 20 Gs;spfs; ] 

[25 Gs;spfs; ] 

[ 5 x 1 = 5 Gs;spfs; ] 

[ 4 x 1 = 4 Gs;spfs; ] 

[ 3 x 1 = 3 Gs;spfs; ] 
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(iii) Nfl;Lf;fopT>  

Nrjdf;fopT> 

tptrhaf; fopT  

kPs; Row;rp nra;af;$ba fopTfs;  

kUj;Jt / fpspdpf; fopTfs;  

 
(iv) mjpu;it jhq;Fjy;  

,WFjy; 

gpupglhj; jd;ik  

cWjp 

 

(v) ,irT 

gpupglhj;jd;ik 

khyply; jd;ik 

milAk; jd;ik 

 (b) 

(i) fl;llj;jpd; epiw> 

kz;zpd; jhq;Fjpwd;  

(ii)  

 

 

 

 

 

 

 

 

 

 

 

 

(iii) tiffs;  

cuha;T Kisf;Fw;wp mj;jpthuk;  

jhq;Fk; Kisf;Fw;wp mj;jpthuk; 

 

mD$yq;fs; 

Mokhd ,lj;Jf;F nfhz;L nry;yyhk;. 

,ltrjpapy;yhj ,lq;fspy; mikf;fyhk;. 

cldbahf mikf;fyhk;.  

[ 8 Gs;spfs; ] 

[ 4 x 2.5 = 10 Gs;spfs; ] 

[ 4 x 1 = 4 Gs;spfs; ] 

[ 2 x 2 = 4 Gs;spfs; ] 

[ 8 Gs;spfs; ] 

[ 4 Gs;spfs; ] 

[ 3 x 2 = 6 Gs;spfs; ] 
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(iv)  

 

 

 

 

 

 (c) 

(i)    

 

 

 

 

 

 

 

 

 

 

 

 

Mtpahjy;> XLq;fy;> gbTtPo;r;rp MtpAu;g;G 

Xb topjy;> frpjy;> fPo;tbjy;  

 

(ii) ngau; khj;jpiuahd fyit :  

$Wfspd; msTfs; vspa tpfpjj;jpy; vLj;Jitf;fg;gLk;. 

epakf;fyit 

epakf;fyit $Wfs; rPnke;J> kzy;> ry;yp vd;gd epiwapd; gb gad;gLj;jy; 

 

(iii)  

A- %iyf;iftis   ( 175 x 50 / 150 x 50)  

B- ifkuq;fs; ( 100 x 50 ) 

C- FWfpa ifkuq;fs;   ( 100 x 50 ) 

D- Kfl;L tis    (150 x 50  / 175 x 50 ) 

E- ePNuhb kuk; ( 175 x 50 / 150 x 50) 

  

[ 7 x 2 = 14 Gs;spfs; ] 

[ 10 Gs;spfs; ] 

[ 5 x 2 = 10 Gs;spfs; ] 

[ 10 x 1 = 10 Gs;spfs; ] 

1k; tup 2k; tup 
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10) (a)  

(i)    

Gs;sp gpd;Nehf;F ,ilNehf;F Kd;Nehf;F Vw;wk; ,wf;fk; xLf;fpakl;lk; J}uk; 
A 2.000 ---- ---- ---- ---- 25.000 0 + 000 

B ---- 2.500 ---- ---- 0.500 24.500 0 + 020 
C ---- 2.250 ---- 0.250 ---- 24.750 0 + 040 
D 2.250 ---- 2.000 0.250 ---- 25.000 0 + 060 
E ---- 2.500 ---- ---- 0.250 24.750 0 + 080 
F ---- ---- 2.750 ---- 0.250 24.500 0 + 100 

 4.250  4.750 0.500 1.000 (25.000)  

 (4.750)   (1.000)  - 0.500  

 - 0.500   - 0.500    

 

 

 

 

 

(ii)    

 

 

 

 

 

 

 

 

 

 

 

tiugpy; ,Ue;J Gs;sp B 0.375 m cau;j;jg;gl Ntz;Lk;  

tiugpy; ,Ue;J Gs;sp D 0.300  m jho;j;jg;gl Ntz;Lk;  

 

 

 

 

 

 

 

                      
                      
                      
                      
                      
                      
                      
                      

xL;fpa kl;lk;; (m)  

100  20  40  60  80  

24.900  

24.600  
24.500  

25.000  

24.800  

24.700  

J}uk; (m)  

 

 

 

 

Vw;wk;> ,wf;fk; =  5 x 2 =  10 Gs;spfs; 
xLf;fpakl;lk;  =  5 x 1 =  5 Gs;spfs; 
$l;Ljy;       =  4 x 1 =  4 Gs;spfs; 
rup ghu;j;jy;   =  3 x 2 =  6 Gs;spfs;  
 

mr;R     =  2 x 1 =  2 Gs;spfs; 
Gs;spfs;  =  6 x 1 =  6  Gs;spfs; 
epyj;jpd; tisT   =  2 Gs;spfs; 

NfhL      =  4  Gs;spfs; 
Gs;sp B         =  3  Gs;spfs; 
Gs;sp D         =  3  Gs;spfs; 
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