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1(A) (i) (a) gyq;fs;:- 
 fiuNahuf; flw; gpuNjrk;;/gpuj;jpNafg; nghUshjhu tyak; / 

Mo;fly; Nghd;w ePu; Kjy;fs; fhzg;gly; 
 rtu; ePu; Kjy; fhzg;gly; (½ x 2 ) 

 
01 
 
 
 
 

  (b) gytPdq;fs;:- 
 njhopDl;g mwpT Nghjhik 
 cgfuzq;fs; gw;whf;Fiw  
 Neha; kw;Wk; njhw;WfSf;F cs;shjy;   

         (VjhtJ ,uz;bw;F½ x 2 ) 
 
 

 
 
 
 
01 
        

 (ii)   ,yq;if tiuglj;Jf;F ½  
 
 

 
 
02 

  (a)  fiuNahuf; flw; gpuNjrk; Fwpj;Jf;fhl;lYf;F ½  
 
 

  (b)  gpuj;jpNafg; nghUshjhu tyak; Fwpj;Jf;fhl;lYf;F ½  
 
 

  (c)  Mo;fly;; Fwpj;Jf;fhl;lYf;F ½  
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 (iii)   fl;Ltiy 
 fiutiy 

 [h milg;G  (VjhtJ ,uz;bw;F 1x2) 

 
02 

 (iv)   Ntf;ifah 
 nkhjh 
 nfh];]h 
 ,why; tiffs; (VjhtJ ,uz;bw;F 1x2) 

 
 
02 

 (v) (a)  gd;dhl; glF (35 mbapYk; $ba glF) ½  

  (b)  mjpfsT kPd;fisf; fsQ;rpag;gLj;Jk; trjp 
 ePz;l ehl;fSf;Fg; NghJkhd vupnghUs;> czT Nghd;wtw;iw 

fsQ;rpag;gLj;Jk; trjp 
 kPd;gpbapy; <LgLNthUf;nfd jdpahd epj;jpiu nra;Ak; miw 

fhzg;gly; 
 kPd;fisj; juk; Fd;whJ Ngzf;$ba fsQ;rpa miwfs;  
 Rfhjhug; guhkupg;Gf;fhd trjpfs; fhzg;gly; 
 njhlu;ghly; trjpfs; fhzg;gly; 
 KjYjtp trjpfs; fhzg;gly; 
 J}z;by; kw;Wk; tiyfis ,yFthf ,lTk; typf;fTk; Vw;w 

cgfuz trjpfs; fhzg;gly; 
 kPd;fs; rQ;rupf;Fk; ,lq;fis mtjhdpdf;ff;$ba cgfuzq;fs; 

fhzg;gly; (fish finders, sonar, Eco sounder)  
 VMS -  njhFjpAldhd njhlu;G fhzg;gly;  
 fly; vy;iyfisj; jhz;lhik    (VjhtJ %d;wpw;F ½ x 3 ) 

 
 
 
 
 
 
 
1½  

 (vi)   njhl;bfs; 
 Fsq;fs; / Nrw;Wf;Fsq;fs; 

 milg;Gfs;;    (VjhtJ ,uz;bw;F 1 x 2)  

 
 
02 

 (B) (i) (1) miuj;j kPd; 
     
cg;G> Ritr; ruf;Ffs;> Fspu;ePu; Nru;j;jy; 
     
NfhJik kh/ Nrhsk; kh (Nghd;w gpizg;gpfs;) Nru;j;jy; 
     
fyj;jYk; cUz;ilfshf;fYk;  
     
cUz;ilfs; kpjf;Fk; tiuapy; 40C ntgl;gepiyapy; 20 
epkplq;fs; Ngzy; 
     
miw ntg;gepiyf;F Fsputply;  
     
kPd; cUz;ilfisg; nghjpaply;  
                                  ½ x 4 

 
 
 
 
 
 
 
 
 
 
 
 
 
02 

 (ii) (a)  fyj;jy; ed;F eilngWtjw;F 
 Ez;zq;fpj; njhopw;ghL / nehjpaq;fspd; njhopw;ghl;ilf; 

fl;Lg;gLj;Jtjw;F 

01 

  (b)  mjpylq;fpAs;s $Wfs; fl;likg;Gfs;> ,ioaikg;G vd;gd 
cWjpailtjw;F 

 Ez;zq;fpfs; mopTWtjw;F 
 nryw;wpdhf;fk; eilngWtjw;F 

 
01 

 (iii)   erpj;jypd; (njhLifapd;) NghJ xl;Lk; jd;ik fhzg;glhik 
 epwk;> kzk;> Rit vd;gd khw;wkile;jpUj;jy; 

(VjhtJ xd;Wf;F 02 ) 

02 

 (iv)   xl;rpNaw;wntjpupfs; 
 Ritr; ruf;Ffs; (VjhtJ xd;Wf;F) 

02 

   nkhj;jg; Gs;spfs;  20 

(1) 

(2) 

(3) 

(4) 
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02 (i)   MWfs; Fsq;fs; Xilfs; jlhfq;fs; ePu;j; Njf;fq;fs;   
(VjhtJ ehd;fpw;F  ½ x 4 ) 
 

 
02 

 (ii)   ,urhadf; fhuzpfs;  
   P

H  ngWkhdk;> mNkhdpahr; nrwpT> fiue;j epiyapYs;s     
      xl;rprd;>ctu;j;jd;ik>  
 ePupd; jd;ik   
 ngsjpff; fhuzpfs; 

ntg;gepiy> fyq;fw; jd;ik> njhq;fw; Jzpf;iffs;> epwk; 
 ePu; Kjy;fs;   

;   (VjhtJ ehd;fpw;F  ½ x 4 ) 

 
 
 
 
02 

 (iii)   Muk;gr; nryT mjpfk; 
 guhkupg;Gr; nryT mjpfk; (juk;) 
 czTf;fhd nryT mjpfk;  
 ,yFtpy; Neha;j; njhw;WjYf;Fs;shjy;  

(VjhtJ ,uz;bw;F 1x2) 

 
02 

 (iv) (a) gukhdq;fs;  
 P

H ngWkhdk;  
 fiue;j epiyapYs;s xl;rprdpd; nrwpT 
 mNkhdpahr; nrwpT 
 ePupd; td;ik 
 fyq;fw; jd;ik 
 ntg;gepiy (VjhtJ ehd;fpw;F  ½ x 4) 

 
 
02 

  (b)  P
H ngWkhdk; - P

H khdp 
 fiue;j epiyapYs;s xl;rprdpd; nrwpT – DO khdp 
 mNkhdpahr; nrwpT 
 ePupd; td;ik – upf;Nuhkhdp (refrectometer)/ ctu;khdp 
 fyq;fw; jd;ik – nrr;rpj; jl;L / nrf;fpj; jl;L 
 ntg;gepiy – ntg;gkhdp 

(VjhtJ xd;iw tpsf;fpapUg;gpd; 02 Gs;sp)  
 

02 

   nkhj;jg; Gs;spfs;  10 
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03 (i)   #ow;nwhFjp 
ed;dPu; rhu;e;j VjhtJ #ow;nwhFjpiaf; Fwpg;gply;  
(Fsk;> Vup> ePu;j;Njf;fk;> Xil> tay; )  (VjhtJ xd;Wf;F ) 
 

 
02 

 (ii) (a)  capu;f; fhuzpfs; 
jtis> Njiu> khd;> kPd;fs;> gwitfs; 

   (VjhtJ ,uz;,w;F  ½ x 2 ) 

 
 
01 

  (b)  capuw;w fhuzpfs; 
ePu;> ePupy; mlq;fpAs;s tsp> kuf;Fw;wp> fiu> #upa xsp> 
Nghriz (VjhtJ ,uz;,w;F  ½ x 2 ) 

 
01 

 (iii)   jhtug; gpshd;jd; rpwpa kPd;; ngupa kPd;fs;  gwit 
 ePu;j; jhtuk;  rpwpa kPd;; ngupa kPd;fs;  gwit 
 fiuNahuj; jhtuk;  khd;  Gyp 
 fiuNahuj; jhtuk; G+r;rp;  jtis  gwit 

(1 x 02) 

 
 
02 

 (iv)  #ow; fhg;Gf;F Nkw;nfhs;sf;$ba eltbf;ifffs; 
 tptrha ,urhadq;fs; xd;W Nru;tijj; jLj;jy;. 
 gpuNjrj;ijg; ghJfhf;fg;gl;l tyakhf;Fjy; 
 tptrhaj;Jf;fhf ePiug; ngWtijj; jtpu;j;jy; 
 tpyq;Ffis ePuhl;Ltijj; jtpu;j;jy; 
 tpUk;gj;jfhj kdpjr; nraw;ghLfisf; fl;Lg;gLj;jy; 

(VjhtJ ,uz;bw;F 02 x 2)  
 

04 

   nkhj;jg; Gs;spfs;  10 
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04 (i) (a) I]; gad;gLj;Jtjd; gpujhd Nehf;fk; 
 kPd;fisg; gOjhfhjthW itj;Jf;nfhs;sy; 
 kPd; mWtilfis ePz;l fhyj;Jf;F NgZtjw;F  

(VjhtJ xd;Wf;F) 
 

 
02 

  (b)  ePupd; gz;G  02 
 

 (ii) (a)  glfpd; tif 
 fiuapypUe;J kPdpgpbapy; <LgLk; jhdj;Jf;F cs;s J}uk; 
 jq;fpapUf;Fk; fhy tiuaiw 
 kPd;fspd; jd;ik 
 kPd;gpbr; rhjdq;fs;  

(1 x 02) 

 
 
02 

  (b)  Fw;wpg; gdpf;fl;bfs; 
 Jfs; gdpf;fl;bfs; 
 cyu; gdpf;fl;bfs; 
 nehUf;fpa gdpf;fl;bfs;  
 Jz;Lg; gdpf;fl;bfs;  
 ,OJ gdpf;fl;bfs; (Jell ice) 

 
(VjhtJ ,uz;bw;F 01 x 2)  
 

        
 
 
 
02 

 (iii)   
kPd;fisr; Rw;wp ed;F gdpf;fl;bfs; 
njhLk; tifapy; kPd;fis mLf;Fjy; 

 
 
 
 
 

02 

   nkhj;jg; Gs;spfs;  10 
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05 (i) (a) jz;Lj; Jz;lq;fs; %yk;; 
 fpsprnywpah / fpsrpNyupah 
 YZtpy 
 gNfhgh 
 G+f;Fk; nghd;dhq;fz;zp 
 fpwhgyh 
 Ijupy;yh 

 
(VjhtJ ,uz;bw;F 1 x 2) 
 

 
 
 
02 

  (b)  Ntu;j;jz;Lf;fpoq;F 
 Fopo; 
 Xbfs;  
 ,ioatsu;g;G 

(VjhtJ ,uz;bw;F 1 x 2) 
 

 
 
02 
 

 (ii)   czthfg; gad;gly; 
 myq;fhuj; jhtuk; 
 capu;g; gy;tifikf;fhf 
 xsljq;fshfg; gad;gLj;jyhk; 
 tpw;wkpd;fisg; ngw;Wf;nfhs;tjw;F 
 Neha;fisf; Fzg;gLj;Jtjw;F 
 n[yp Nghd;w czTfs; jahupg;gjw;fhf 
 RanjhopYf;fhf toptifahFk;. 
 ,dtpUj;jpf;fhd fPo;g;gilahf 

 
(VjhtJ ehd;fpw;F 1 x 4) 

 

 
 
04 

 (iii)   tbfhy;fis milj;Jf;nfhs;sy; 
 gapu;fspd; tpisr;riyg; ghjpj;jy; 
 gPilehrpdpfSf;Fj; jhf;Fg; gpbf;Fk; jd;ik 
 ew;Nghridahf;fk; / ePu; khriljy;  
 #oy; tdg;G ghjpf;fg;gly;  
 capu;g; gy;tifikf;Fg; ghjpg;ig Vw;gLj;jy; 
 

 
(VjhtJ ,uz;bw;F 02 x 1)  
 

02 

   nkhj;jg; Gs;spfs;  10 
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06 (i) (a)  mjpf vz;zpf;ifahd kPd; FQ;Rfs; ePu;epiyapDs; ,lg;gly; 
 

 

 
01 

  (b)  mDuhjGuk; 
 mk;ghiw 
 nghyeWit 

(VjhtJ ,uz;bw;F ½  x 2) 
 

 
 
01 
 

 (ii) (a) Nghriz mbg;gilapy;; 
 jhtu cz;zpfs; 
 tpyq;F cz;zpfs; 
 midj;Jz;zpfs;   (1 x 3) 

 

 
 
03 

  (b)  Ml;bkpah 
 nkhapdh 
 nuhl;b/gu; 
 ghz;GO 
 kz;GO 
 Esk;Gf; Flk;gpfs; 
 my;fhf;fs; / jhtug; gpshe;jd;fs; 

 
(VjhtJ ,uz;bw;F 02 x ½ )  
 

01 

 (iii) (a)  tsu;r;rp Ntfk; mjpfkhapUj;jy; 
 czT khw;wPl;L tpfpjk; FiwthapUj;jy; 
 ,yFtpy; Neha;j; njhw;Wf;F cs;shfhjpUj;jy; 
 cfg;gw;w #oy; epiyikfSf;Fj; jhf;Fg;gpbf;ff; 

$bajhapUj;jy; 
 jhtuTz;zp my;yJ midj;JKz;zpahapUj;jy; 

(VjhtJ ,uz;bw;F 1  x 2) 
 

02 

  (b)  (nghUj;jkhd Vw;Gila tpsf;fj;jpw;F) 02 
   nkhj;jg; Gs;spfs;  10 
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07 (i) (a) 

(½ x 2) 
 

kPd;gpb fyd;fs; kPd;gpbr; rhjdk; 

Njhzp> ts;sk; fuf;nfb(fsq;fl;b) fug;G> 
tupmilg;Gfs;> tPr;Rtiy 
[h milg;Gfs;> milg;Gfs;>  
nfkz> milg;Gfs;> J}z;by; 

 
01 

  (b) 

 
(½ x 2) 
 
 

njg;gk;> ts;sk;. Njhzp> fl;Lkuk; nfkz> J}z;by;> [h 
milg;Gfs;> milg;Gfs;> 
fl;Ltiy> tPr;Rtiy  

 
 
01 
 

  (c) 

(½ x 2) 
 
 

glF> tpirg;glF 
fiutiyj; Njhzp 

ifj;J}z;by;> $il kPd;gpb> 
gLg;Gj; J}z;by;> gLg;G tiy 
 

 
01 

 (ii)   ePUapupd tsq;fs; ghJfhf;fg;gly; 
 cw;gj;jp mjpfupj;jy; 
 ePUapupd tsk; mgptpUj;jpailAk; 
 Ngz;jF ,Ug;G cWjp nra;ag;gLk; 
 cau; tpisr;riyg; ngw;Wf;nfhs;syhk; 
 capu;g; gy;tifikg; ghJfhg;Gf;F toprikj;jy; 
 mq;fpfspd; fhg;Gf;F gq;fspg;Gr; nra;jy; 
 ,aw;ifr; #ow;nwhFjp ghJfhf;fg;gly; 
 Ngz;jF [PtNdhghak; 
 kPd;gpbf; ifj;njhopypd; tUtha; mjpfupj;jy; 
 ghjfkhd rhjdq;fs; gad;gLj;jg;glhik  

(VNjDk; ,uz;bw;F 1½ x 2) 
 

 
 
03 

 (iii)   mWtil nra;ag;gl;lTlNdNa Rj;jkhd ePupdhw; fOTjy;  
 G+f;fisAk; mfg; ghfq;fisAk; mfw;Wjy; 
 kPz;Lk; ePupdhw; fOtp I]; nfhs;fyd;fspy; Kiwahf 

mLf;Fjy; 
 mirahj tifapy; ngl;bfspy; mLf;Fjy; 
 vg;NghJk; fPo;g;GwkhfTk; Nkw;GwkhfTk; I]; ,dhy; %lg;gLk; 

tifapy; mLf;Fjy; 
 %lg;gl;l kw;Wk; FspNuw;wpAld; $ba thfdq;fspy; nfhz;L 

nry;yy;  
(ehd;F tplaq;fSf;F 1 x 4 )  
 

04 

   nkhj;jg; Gs;spfs;  10 
 


