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gFjp I 

01. 2 02. 5 03. 3 

04. 1 05. 4 06. 5 

07. 4 08. 5 09. 3 

10. 3 11. 5 12. 1 

13. 2 14. 4 15. 2 

16. 1 17. 4 18. 5 

19. 1 20. 2 21. 2 

22. 3 23. 5 24. 2 

25. 2 26. 5 27. 2 

28. 4 29. 3 30. 1 

31. 3 32. 5 33. 2 

34. 3 35. 2 36. 1 

37. 5 38. 3 39. 4 

40. 4 41. 2 42. 3 

43. 2 44. 1 45. 5 

46. 2 47. 1 48. 1 

49. 2 50. 5  

(50x3 -150Gs;spfs;) 
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gFjp II 

gFjp A mikg;Gf; fl;Liu 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(60Gs;spfs;) 

Fwpg;G : Gs;spapLk; NghJ ftdpf;f Ntz;bait 

 tiujhspy; Jg;guT Ngzg;gl;bUj;jy; Ntz;Lk; 

 glk; njspthf tiuag;gl;bUj;jy; Ntz;Lk; 

 Fwpg;Gf;fs; epaktpjpfspd; gb ,Uj;jy; Ntz;Lk; 

 juT ml;ltiz cupaKiwapy; G+uzg;gLj;jg;gl;bUj;jy; Ntz;Lk; 
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02. 1. i. Fiwe;jsT vupnghUs; ,jw;Fg; NghJkhdJ 

  ii.  mjpf kpd;tYit cw;gj;jp nra;J tepNahfpf;fyhk;    (04Gs;spfs;) 

 2. gpskpq;fpd; ,lJ iftpjpg;gb fhe;jg;Gyj;jpwF nrq;Fj;jhf kpd; Xl;lk; toq;fg;gl ,lJ ifg; 

ngUtpuy; jpirapy; cUfpa Nrhbak; ghAk; 

 

 

 

 

 

             (09Gs;spfs;) 

 3. mZrf;jp  ntg;grf;jp  nfhjpePuhtpr;rf;jp  nghwpr;rf;jp  kpd;rf;jp (08Gs;spfs;) 

 4. tPLfspd; vz;zpf;if =

560 ×106 ×95

100
120 × 103

⁄  

      = 4433 tPLfs;       (08Gs;spfs;) 

 5. i. kdpjd; tpyq;Ffspd; elkhl;lk; Fiwthd ,lj;jpy;  

  ii. Nghjpa ePu; fpilf;Fk; gpuNjrj;jpw;F mz;ikapy; (NtW nghUj;jkhd tpilfs; Vw;Wf; 

nfhs;sg;glyhk;)         (08Gs;spfs;) 

 6. √3      𝑉𝐿   𝐼𝐿    𝐶𝑜𝑠∅ = 𝑃0 

  √3 × 400 × 𝐼𝐿 × 0.8 = 280 × 103 

  𝐼𝐿 =
28×103

32×1.731
 

     =
28000

55.42
 

    = 50.52𝐴         (08Gs;spfs;) 

 7. elj;ij njhlu;ghd ghJfhg;G Behavior Safety 

  i. Ntiyj;jsj;jpy; XLjy;> gha;jy;> rj;jkpl;Lf; fijj;jy;> Nfyp nra;jy; Nghd;tw;iw 

jtpu;j;Jf; nfhs;sy; 

  ii.  fUtpfs; cgfuzq;fs;> nghwpfs; vd;gtw;iw nfhz;L nry;yy;> gupkhWk; NghJ 

cupaKiwfis gpd;gw;Wjy; 

  iii.  njhopw;rhiyf;fhd xOq;F tpjpfisg; gpd;gw;wy; 

  iv. Ntiyfis Muk;gpf;f Kd;du; cupa ghJfhg;G Vw;ghLfis cWjp nra;jy; 

  v. mwpTWj;jy;fis cupaKiwapy; mtjhdpj;Jg; gpd;gw;Wjy;   (04Gs;spfs;)  

    

 8. a. Kd;jifg;G nfhq;fpwPl; :-  

   1. tYT+l;bfspd; msT FiwT. 

   2. Ez;zpa ,Oitj; Jthuk; NghJkhdJ. 

   3. Njitg;gLk; nfhq;fpwPl;bd; msT FiwT. 

   4. ,jpy; ,Oitahy; Vw;gLk; rpW ntbg;Gf;fs; Vw;glhJ. (Tensile Hair cracks)  

            (03Gs;spfs;) 

  b. jPikfs;  

   1. cw;gj;jpapd; NghJ mjpf ftdk; Njit.  

   2. mjpf Nju;r;rp ngw;wtu;fs; Njit. 

   3. tpNrl fUtpfs;> nghwpfs; Njit.     (02Gs;spfs;) 

 

S 

N 
I 

- 

+ 

cUfpa  

Nrhbak; 

cUf;F 
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  c.  1. ghyq;fs; 

   2. cau; fl;blq;fs; Nghd;w ghupa jpl;lq;fspy; 

   3. tpiuthf nra;J Kbf;f Ntz;ba jpl;lq;fspy;   (03Gs;spfs;) 

 

  d. 1. Jisfs; nfhq;fpwPl;bDs; Vw;gLtjdhy; mjd; gyk; FiwtilAk;. 

   2. Jisfs; fhuzkhf ePu; frpe;J CL nry;Yk; - ePbj;j ciog;G FiwAk; 

   3. tYt+l;bfspw;Fk; nfhq;fpwPl;bw;Fkhd gpizg;G FiwtilAk;. 

   4. Njd;$l;L Jis mikg;G xg;gkw;w Nkw;gug;ig jUk; 

   5. ntg;g khw;wj;jhy; ghjpg;Gf;fs; Vw;gLk;.  

              (06Gs;spfs;) 

 

03. 1. a. Kf;fhypia Nghjpa cauj;jpw;F kl;lkhf nrg;gk; nra;jy;  

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

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

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

               (12Gs;spfs;) 

 2. D :  Distance fpilj;J}uk;  

  K :  Constant khwpyp 

  S :    cau;T> jho;T thrpg;Gf;fSf;fpilapyhd tpj;jpahrk;     (06Gs;spfs;) 

 3. D = (1.28 – 1.04) 100 

  D = 24M          (12Gs;spfs;) 

 4.  

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

level 
Distance Remarts 

A 0.98m   
 

 64.3m O 
Starting 

Station 

B 0.84m  1.21m 

 

0.23m 64.07m 20m 

Instrument 

Change from 

p1to P2 

C   0.71m 0.13m  64.20m 39.8  

 1.82  1.92 0.13 0.23   
ΣBs, ΣFs, 

ΣRise ΣRl 

 
 

= 1.92 – 1.82  
0.23 – 

0.13 
64.3 – 64.2 

  

   0.1m = 0.1m =0.1m   

             (30Gs;spfs;) 
04. 1. i. a. Nfs;tp tpjp (vjpuf;fzpa njhlu;G) 

   b. Nfs;tpj;njhif 

   c. Nfs;tp khw;wk;        (03Gs;spfs;) 

  ii. i. tpiytpistpd; %ykhd Nfs;tp tpjp 

   ii. Efu;Nthu; gFj;jwpthsd; 

   iii. gjpyPl;L tpisT + tUkhd tpisT      (04Gs;spfs;) 
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  iii.  a. tpiy 

   b. Vida nghUl;fspd; tpiy 

   c. Efu;Nthu; tUkhdk;> Rit 

   d. rdj;njhif         (06Gs;spfs;) 

  iv. a.  

 

 

 

 

   b. Fiwe;J nry;Yk; vy;iyg; gad;ghl;L epjp 

   c. rkepiy tpiy : Nfs;tpAk;> epuk;gYk; xd;iwnahd;W re;jpf;Fk; ,lj;jpy; Njhd;Wk; 

tpiy my;yJ kpiff;Nfs;tp my;yJ kpif epuk;gy; ,y;yhj epiy 

    rkepiy njhif : rkepiy tpiyapy; Njhd;Wk; njhif   (11Gs;spfs;) 

  v. Nfs;tpj; njhif mjpfupf;Fk; ,jdhy; tpiy cau;tila top nra;fpwhu;  

              (06Gs;spfs;) 

 2. i. Fwpj;j xU re;ijapy; tpw;gidahsd; tpw;fj; jahuhf ,Uf;Fk; msT (04Gs;spfs;) 

  ii. re;ij epuk;gy;         (04Gs;spfs;) 

  iii.  

 

             (04Gs;spfs;) 

  iv. i. tup tpjpg;gpd; msT mjpfk; 

   ii. tpiy Fiwtiljy;        (04Gs;spfs;) 

  v. b            (04Gs;spfs;) 

gFjp B fl;Liu (Fbrhu; njhopEl;gtpay;) 

05. a. 1. a. nfhq;fpwPl;bdhy; Njtiahd tbtq;fspy; mikg;Gf;fis thu;f;fKbAk; 

   b. XusT mjpu;Tfis jhq;f $baJ 

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

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

   e. cldbahf thu;ff;$baJ       (10Gs;spfs;) 

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

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

   1 : 1½ : 3 ePu;j;ilf; nfhq;fpwPl; ePu;Nrkpg;G ,lq;fs; 

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

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

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

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

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

   d. thu;f;fg;gLk; ,lq;fspy; cUtkhw;wk; ,Uj;jy; $lhJ    (15Gs;spfs;) 

  4. nfhq;fpw;wpy; cs;s tspia ntspNaw;wp nfhq;fpwPl;by; Njd;$l;L ntspfs; ,y;yhky; 

,Uj;jy; rupahd tbtj;ij thu;j;jy;      (10Gs;spfs;) 

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

(Spray) > epiyf;Fj;J cWg;Gf;fis rhf;fpdhy; fl;b ePiu njspj;jy;  (10Gs;spfs;) 

 

S 
S1 

P 
P 

P1 

D1 
D 

P 

y 

X 
0 
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 b. 1. 2𝑌12 

   2 – fk;gpfspd; vz;zpf;if (Number of bars) 
   Y – KWf;F cUf;F fk;gp (Tor steel) 

   12 – fk;gpapd; tpl;lk;  (diameter of bar)      (10Gs;spfs;) 

  2.  

  3. 

              (10Gs;spfs;) 

 

  4. ,Uk;G JUg;gpbf;fhJ 
   ntg;gj;jhy; ghjpg;gilahJ 
   tYT+l;bfis xOq;fhf Ngzy;       (10Gs;spfs;) 

06. fzpak; vLj;jy; nraw;ghL SLS 573 – 1999f;F mika Nkw;nfhs;sg;gLfpwJ      (05Gs;spfs;) 

T D S Description of work 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3/½/  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 25.42 

 0.75 

 0.45 

 

 

 

 

 

 25.95 

 3.00 

 

 4.45 

 1.20 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 11.44 

 

 

 

 

 

 

 77.85 

 

  

 8.01 

 85.86 

 
ntspr;Rtu; ikaf; Nfhl;L ePsk; 
 112.5 
 3000.0 
 225.0 
 3300.0 
 112.5 

 2/6750.0 =13500.00     (15Gs;spfs;) 
 

Rtu; ika Nfhl;L ePsk; 
 112.5 
 4000.0 
 112.5 

 3/4225.0 =12675.0    (10Gs;spfs;) 
  26175.0     (05Gs;spfs;) 
 

less “T” Junction 
  750.0 
  25425.0    (10Gs;spfs;) 
 

mj;jpthuFop Njhz;Ljy; mfyk; > 300 Mok; 1m Nkw;glhky;  
(10Gs;spfs;) 

 mj;jpthu mfyk; 750 
 
 Mok; 600 
   150 
   450 450 

225mm jbg;gpy; nrq;fy;Ntiy 1 : 5 rPnke;J kzy; fyit 
Mq;fpyfl;L 
 nkhj;jk;  26175.0    
 (10Gs;spfs;) 

 less”T” Junction 2/½/225 225.0 
    25950.0   (15Gs;spfs;) 
 

Rtu; cauk; 3 m 

Gable wall – Kf;Nfhzr;Rtu;                        (10Gs;spfs;) 
  
 
 
 

  

(nkhj;jk; 90Gs;spfs;) 

1200 

4450 

C 

C 

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

End cover 
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Fwpg;G : Gs;spapLjypy; ftdpf;f Ntz;bait 

 njspthf vOjg;gly; Ntz;Lk; 

 milg;Gf;Fwp ,lg;gl;bUj;jy; mtrpak; 

 T,D,S fzpg;gPl;L epakq;fs; Ngzg;gLjy; Ntz;Lk; 

 tpgupg;G Kiwfs; 

 ikaf;Nfhl;L mstPL (Centre Line) 

gFjp C  (nghwpKiw njhopy;El;gtpay;) 

07. 1. 1. kpd;fyk;  

  2. njhlf;F Msp 

  3. kpd; fhe;j Msp  

  4. njhlf;fp Nkhl;lhu;  

  5. gw;rpy;Y 

  6. Jizg; nghwp tisak; (RING GEAR)       (10Gs;spfs;) 

 2. Mspia nraw;gLj;Jtjd; %yk; kpd;fyj;jpy; ,Ue;J kpd; Xl;lk; gha;e;J kpd;fhe;j Mspia 

njhopw;glr; nra;fpd;wJ.  

  kpd;fhe;j Msp Nkhl;lhUf;Fk; gw;wpf;Fkhd ,izg;ig Vw;gLj;j Nkhl;lu; ,aq;Fk;.  

  mJ ,aq;Fifapy; Nkhl;lUld; nghUj;jg;gl;Ls;s gw;rpy;Y (PINION) vQ;rpdpd; tpirahy; 

rpy;Yld; cs;s tisaj;Jld; (RiNG GEAR) njhLj;J vQ;rpidr; Royr; nra;fpwJ. ,jd; 

%yk; ,ae;jpuk; ,aq;fj; njhlq;fpaJk; njhlf;fp Nkhl;lhu; (Ring Gear) ,y; ,Ue;J tpNrl 

mikg; nghd;wpd; %yk; tpyf;fpf; nfhs;sg;gLk;.      

 (30Gs;spfs;) 

 3. 

 rpypz;lu; njhFjpapd; Nkw;gFjpiaAk; rpypz;lu; Nky; %bapd; mbg;gFjpiaAk; ed;F 

Rj;jk; nra;J nfhs;sy; Ntz;Lk;.  

 Nky; %bapd; tspj; jilapy; “Top” vd vOjpa gFjp Nky; Nehf;fp mikAkhW 

rpypz;lu; njhFjpapy; nghUj;Jjy;.  

 gpd;du; rpypz;lu; njhFjpapd; kPJ rpypz;lu; Nky; %bia itj;jy;.  

 mjpy; cs;s Eiotspj; JisapD}lhf nghUl;fs; cl;nry;tij jLf;f mjid 

VjhtJ ml;il nfhz;L milj;jy;.  

 rpypz;lu; Nky; %bapd; Riuahzpfis ,t; xOq;FKiwapy; ,Wf;Fjy;.  

          (30Gs;spfs;) 

 4. a. 

 Propeller Shaft  

 Jiznghwpg; ngl;b 

 ,Wjp ,af;fp (Final Drive) my;yJ Ntw;Wikg;gLj;jp (Differential)  

 Universal joint 

  b.  ,ae;jpuj;jpypUe;J ngwg;gl;l Row;rp ,af;fk; Jizg;nghwpg; ngl;bf;F toq;fg;gl;L mq;F 

gw;rpy;Yfs; %yk; ,af;f tpir khw;wp mikf;fg;gl;L A+dpNtu;ry; Kbg;G %yk; 

,izf;fg;gl;Ls;s Propeller Shaft  ,w;F toq;fg;gl;L Shaft %yk; ,Wjp ,af;f 

nghwpg;gFjpf;F toq;fg;gl;L ,q;F Ntw;Wikg; gFjpapd; cjtpAld; 90°  jpUg;gq;fshf 

,uz;L rpw;fSf;Fk; Row;rptpir ,af;fk; gpupf;fg;gLfpd;wJ.  

             (20Gs;spfs;) 
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08. 1. cw;gj;jp Nehf;fk;> gad;ghL> JUg;gpbfhj jd;ik> ePbj;j ciog;G> NjitAk; ghtidAk; 

             (15Gs;spfs;) 

 2. cgfuzk; - cNyhf kl;lf;Nfhy;  

     tiu Crp  

     jfl;Lf; fj;jup  

  nra;Kiw :-  tiuglj;jpw;F Vw;g msTfisj; jfl;by; Fwpj;J tiu Crpapd; cjtpAld; 

kl;lf;Nfhiy  itj;J khjpup msTfis glkhf jfl;by; tiue;J nfhs;sy; Ntz;Lk;.  

  gpd;du; jfl;Lf; fj;jpapdhy; ntl;b mfw;wg;gl Ntz;ba gFjpapid rupahf ,dq;fz;L ntl;b 

mfw;wy; Ntz;Lk;. 

             (30Gs;spfs;) 
 3.  

 %l;Lf;fs; %yk; ,izj;jy;  

 jfLfis ntl;Lk; NghJ vt;tif %l;Lf;fis ,lg;Nghfpd;Nwhk; vd;gij fUj;jpw; 

nfhz;L NghjpasT ,lk; tpl;L jfLfis ntl;lNtz;Lk;.  

 Njitf;Nfw;g cupa ,lj;jpy; cupa Kiwf;F tisj;Jf; nfhs;sy; Ntz;Lk;.  

 ,izf;fg;gl Ntz;ba tisj;Jf; nfhs;sg;gl;l gFjpfs; ,uz;ilAk; ed;whf nghUe;Jk; 

gb ,izj;J gFjpfis ed;whf ,Wf;fp nfhs;s Ntz;Lk;. 

 gFjpfs; rupahf ,izf;fg;glh tpbd; %l;L eyptile;J tpLk;. ,jid jLg;gjw;F 

Kf;fpakhd ,lq;fspy; jiwapLjy; / gw;whR gpbj;jiy Nkw;nfhs;syhk;.  

             (30Gs;spfs;) 
 4.  

 Neu;j;jpahd Kbg;ig Nkw;nfhs;sy;. 

 Nkyjpf trjpfis Nkw;nfhs;sy;. 

 ghJfhg;G tu;zq;fis G+Rjy;  

 Nkyjpf moFgLj;jy;  

 tpsk;gu cj;jpfis ifahSjy;.  

             (15Gs;spfs;) 

gFjp D – kpd;njhopy;El;gtpay; 

09. 1.  

 

             (10Gs;spfs;) 

 

2. 𝐴 =
𝑉0

𝑉1 −𝑉2
         (10Gs;spfs;) 

 3.  

 

             (10Gs;spfs;) 

 

 

 

 4. a.  

 

 

 

    
𝑉0

𝑉𝑖𝑛
= −

𝑅𝑓

𝑅
 

+𝑉𝑠 

−𝑉𝑠 

𝑉1 

𝑉2 
𝑉0 

+15𝑣 

−15𝑣 

𝑉0 

𝑉𝑖𝑛 

+15𝑣 

−15𝑣 

𝑉0 

𝑉𝑖𝑛 

𝑅 

𝑅𝑓  

𝑉0 

+𝑉𝑠 

−𝑉𝑠 
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 b.  

 

             (30Gs;spfs;) 

 

 

  
𝑉0

𝑉𝑖𝑛
= 1 +

𝑅𝑓

𝑅
 

 

 5. 1k; tpupayhf;fpf;F 

  
𝑉0

𝑉𝑖𝑛
= −

20𝐾Ω

2𝐾Ω
 

  
𝑉0

′

𝑉𝑖𝑛
= −10 

 

  2k; tpupayhf;fpf;F 

  
𝑉0

𝑉0
′ = 1 +

10𝑘Ω

5𝐾Ω
 

  
𝑉0

𝑉0
′ = 1 + 5 

  
𝑉0

𝑉0
′ = 6 

 1 × 2 ⇒   
𝑉0

′

𝑉𝑖𝑛
×

𝑉0

𝑉0
′ = −10 × 6 

   
𝑉0

𝑉𝑖𝑛
= −60         (30Gs;spfs;) 

10. 1. njhlf;Fk; NghJ gpd; kpd;,af;ftpir 𝐸𝑏 = 0 / cau; kpd;Xl;lk; gha;tijj; jLf;f njhlf;fp 

mtrpak;          (10Gs;spfs;) 

 2. ay; nrg;gk; nra;ag;glNtz;Lk;       (10Gs;spfs;) 

 3. jdp mtj;ij MlNyhl;l nfhs;ssTj; J}z;ly; Nkhl;lu;    (10Gs;spfs;) 

 4. Row;wp tplg;gl;l vg;gf;fj;jpw;Fk; Nkhl;lhu; RoYk; mj;Jld; mjd; NtfKk; Fiwthf ,Uf;Fk; 

             (20Gs;spfs;) 

 5. 𝑓 =  
𝑅𝑃𝑚

60
=

6000

60
= 100𝐻𝑧 

  𝜔 = 2𝜋𝑓 

  = 2 ×
22

7
× 100 

  = 628 𝑟𝑎𝑑𝑖𝑎𝑛/𝑆𝑒𝑐𝑜𝑛        (20Gs;spfs;) 

 6 

 

 

 

 

 

 

 

 

𝑅1 𝐿1  

𝐿2 𝑅2 
𝐶2 

240𝑣∠ 

𝑓 = 50𝐻𝑧 
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 𝑋𝐿1 = 2𝜋𝑓𝐿, 

 = 2 ×
22

7
× 50 × 40 × 10−3 Ω 

 = 12.56Ω 

 𝑍1 = √402 + 12.562 

 𝑍1 = √557.7 

 𝑍1 = 23.61 

 = √1757.7 Ω 

 𝑋𝑐2 =
1

2𝜋𝑓 𝑐2
 

 =
1

2×
22

7
×50×100 ×10−6

 

 =
7×100

22
 

 = 31.82Ω 

 

 𝑍2 = √202 + (31.82 − 6.28)2 

 = √202 + 651.9 

 = √1052 

 = 32.43 

 
1

𝑍𝑇
=

1

𝑍1
+

1

𝑍2
 

 𝑍𝑇 =
𝑍1𝑍2

𝑍1+𝑍2
 

 𝑍𝑇 =
23.61×32 .43

56.04
 

 𝑍𝑇 = 13.66 

  

 𝐼 =
240

𝑍𝑇
 

 =
240

13.66
 

 = 17.56𝐴          (20Gs;spfs;) 

 
 


