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xU kzpj;jpahyk;

ftdpf;f Ntz;baJ (

	 ^i&    vy;yh tpdhf;fSf;Fk; tpil jUf.

^ii&   1 njhlf;fk; 40 tiuahd tpdhf;fSf;F jug;gl;Ls;s (1), (2), (3), (4) vd;w tpilfspy; rupahd 
my;yJ kpfg; nghUj;jkhd tpiliaj; njupT nra;f. 

[gf;.2 Ig; ghu;f;f

							       A
B
C

D
   

fU

•	 ,yj;jpud; EZf;Ff; fhl;bapD}lhfj; njupAk; jhtuf; fyj;jpd; 

gUkl;lhd mikg;G cUtpy; fhl;lg;gl;Ls;sJ. ,jid mbg;gilahff; 

nfhz;L tpdh ,yf;fk; 1> 2 ,w;F tpilaspf;f.

1.	 Rthrk; %yk; rf;jpia cw;gj;jp nra;Ak; fyg;Gd;dq;fj;ijf; fhl;Lk; 

	 Mq;fpy vOj;J vJ?

	 (1)  A       	 (2)  B          	
	 (3)  C   	 (4)  D

2.	 A %yk; Mw;wg;gLk; njhopy;>

	 (1)  XNkhd;> nehjpak; vd;gtw;iwr; Ruj;jy;	  (2)  fyj;jpd; capu;r;nraw;ghLfisf; fl;Lg;gLj;jy;

	 (3)  xspj;njhFg;G nrad;Kiwia Nkw;nfhs;sy;	  (4)  fyj;jpw;F tPf;fj;ijg; ngw;wf;nfhLj;jy;

3.	 jhtu ,ioankhd;wpd; ,ay;Gfs; rpy fPNo jug;gl;Ls;sd. 

	 	•	 fyj;jpilntspaw;wJ.

	  •	 ,ypf;dpdhy; jbg;Gw;w fyr;Rtu; fhzg;gLk;.

	  •	 capuw;w fyq;fspdhy; Mf;fg;gl;lJ.	

	 Nkw;$wpa ,ay;Gfisf; nfhz;Ls;s ,ioak; 

	 (1)  	ty;YUf;fytpioak;	 	 (2)  	Gilf;fytpioak;  
  	 (3)	 xl;Lf;fytpioak;	 	 	 (4)  fho; ,ioak;  

4.	 czTf; fhy;tha;j;njhFjpapd; cWg;igAk; mtw;Wld; njhlu;ghd Neha; my;yJ Fiwghl;ilAk; rupahff; 

fhl;Lk; njupT vJ?

	

cWg;G Neha;

(1) rpWFly; ,iug;igaow;rp

(2) ,iug;ig Fly;tsupaow;rp

(3) ngUq;Fly; mkPghtapw;WisT

(4) Fly;tsup kyr;rpf;fy; 

5.	 RfNjfp xUtupd; rpWePufj;jpy; mike;Js;s Nghkdpd; ciwapy; tpLtpf;fg;gLk; fyd;Nfhs tbjputj;jpy; 

cs;s $Wfspy; Kw;whf kPs mfj;JwpQ;rg;gLk; gjhu;j;jk; vJ?

	 (1)  FSf;NfhR	 (2)  ePu; 	 (3)  XNkhd;	 	 (4)  cg;G 

6.	 jd;kfue;jr; Nru;f;ifiaj; jtpu;j;Jf;nfhs;tjw;F njd;dk; G+f;fs; nfhz;Ls;s ,irthf;fnkhd;W

	 (1)  ,Ufhy Kjpu;T	     		 (2)	 jd;kyl;Lj;jd;ik

  	 (3)  Nfruq;fs; tise;J ntspg;Gwkhff; fhzg;gLjy;  	(4)	 Xupypq;fg; G+f;fshff; fhzg;gLjy;

7.	 Ntu;j;jz;Lf;fpoq;F> jz;Lf;fpoq;F> jz;LKfpo; Mfpatw;Wf;F cjhuzq;fshf miktJ KiwNa

	 (1)	 ,Q;rp> Nrk;G> cUisf;fpoq;F 	 (2)	 Nrk;G> ,Q;rp> cUisf;fpoq;F

	 (3)  ,Q;rp> cUisf;fpoq;F> Nrk;G	 (4)	 cUisf;fpoq;F> Nrk;G> ,Q;rp 

8.	 rhu;y;]; lhu;tpd; ,aw;ifj; Nju;Tf;nfhs;ifia Kd;nkhoptjw;F tpyq;Ff; Fbj;njhiffs; njhlu;ghf 
mtjhdpf;fg;gl;l ,uz;L Kf;fpa tplaq;fis mbg;gilahff; nfhz;lhu;. mt;tplaq;fshtd>

	 (1)  kpif cw;gj;jp> khwy;fs;  	 (2)  khwy;fs;> Nghl;b
  	 (3)  kpif cw;gj;jp> Nghl;b	 	 (4)  khwy;fs;> jf;fdg;gpioj;jy;



- 2 - 

	
9.	 gpd;tUk; $w;Wf;fSs; rupahd $w;iwj; njupT nra;f.

	 (1)  Xu; mq;fpf;F ed;ik fpilg;gJld; kw;iwa mq;fpf;F jPikia Vw;gLj;Jk; ,ilj;njhlu;G 		

	 Xul;bYz;zy; vdg;gLk;.

	 (2)  mq;fpfs; ,uz;by; Xu; mq;fp kl;Lk; ed;ik ngWk; ,ilj;njhlu;G xd;wpathopfs; vdg;gLk;.

 	 (3) Xu; ,dj;jpd; mq;fp NtW ,dj;jpd; mq;fpia ,iuahf;fpf; nfhs;Sk; ,ilj;njhlu;G  

	 ,iunfsTjy; vdg;gLk;

	 (4)  xU ,dj;jpd; mq;fp NtW mq;fpia ,iuahf;Fk; ,ilj;njhlu;G xl;Lz;zpapay;G vdg;gLk;. 

10.	 gpd;tUk; czTr;rq;fpypia mtjhdpf;Ff.

	 Gw;fs;  Kay;  Gyp  

	 Gw;fspy; cw;gj;jpahf;fg;gLk; rf;jpapd; msT 1000 kJ vdf; nfhs;f. ,t;TzTr; rq;fpypf;fika Kay;> 

Gyp Mfpatw;why; nryTnra;ag;gl;l nkhj;j rf;jpapd; msT (kJ) 
	 (1)  90  	 (2)  110   	 (3)  900 	 (4)  990 

11.	 capupay; fl;Lg;ghL> capu;j;njhopy;El;gj;jpy; mq;fpfs; gad;gLj;jg;gLk; re;ju;g;gq;fs; rpy fPNo jug;gl;Ls;sd.   

	 	 A   −   ry;tPdpah Nghd;w Gy;g+z;Lfis mopg;gjw;F

	  	 B   −   tpj;Jf;fis tpijg;gjw;F Kd;G kz;zpy; iejurd; gjpg;gjw;F 

 	 	 C   −   kJrhuj;jpy; ,Ue;J tpdhf;fpup jahupg;gjw;F 	

	 ,q;F gw;wPupah gad;gLj;jg;gLk; re;ju;g;gk;

	 (1)  A,B kl;Lk; 	 (2)  B,C kl;Lk;  	 (3)  A,C kl;Lk;	 (4)  A, B, C Mfpa vy;yhk;  

12.	 	 A   −   tpau;itr; Rug;gp GwQ;Ruf;Fk; Rug;gpahFk;.

	  	 B   −   ckpo;ePu;r;Rug;gp mfQ;Ruf;Fk; Rug;gpahFk;.

	  	 C   −   FSf;Nfhfd; XNkhd; fpisf;Nfh[id FSf;Nfhrhf khw;Wk;.

	  	 D   −   tpw;wkpd; D njhFg;gpw;F Njhy; gq;fspg;Gr; nra;Ak;. 	
	 Nkw;Fwpj;j $w;Wf;fSs; rupahdJ.

	 (1)  A, B, C kl;Lk; 	 (2)  A, B, D kl;Lk;  	 (3)  A, C, D kl;Lk;	 (4)  B, C, D kl;Lk; 

13.	 cg mZj;Jzpf;if ,yj;jpud; njhlu;ghd mbg;gilf; fUj;Jf;fis ntspapl;l tpQ;Qhdp      
	 (1)  ,ujNghu;l;L	 (2)  Nlhy;ld;	 (3)  nkd;lypt;	 (4)	 njhk;rd;			 

							       	

A

2+[ ] 
  

14.	 cUtpy; fhl;lg;gl;Ls;s A2+ maid cUthf;Fk; %yfk; Mtu;j;jd ml;ltizapy; 

mike;Js;s ,lk;

	 (1)  2 MtJ Mtu;j;jdk; III Mk; $l;lk;

  	 (2)  2 MtJ Mtu;j;jdk; IV Mk; $l;lk;

	 (3)  3 MtJ Mtu;j;jdk; VIII Mk; $l;lk;

	 (4)  4 MtJ Mtu;j;jdk; II Mk; $l;lk;

15.	 khrile;j ePiu J}a;ikg;gLj;Jtjpd; Kjw;gbahd Kjd;ikj; J}a;ikahf;fj;jpd; NghJ eilngWtJ     
	 (1)	 iej;jpNuw;W> nghRNgw;W Nghd;w mNrjdg;gjhu;j;jq;fs; mfw;wg;gLjy;.

	 (2)	 ePupy; kpjf;Fk;> gbtilAk; jpz;kg; gjhu;j;jq;fis mfw;Wjy;.

	 (3)  ,urk;> fl;kpak; Nghd;w ghu cNyhfq;fis mfw;Wjy;.

 	 (4)  fopTg;nghUs;fisg; gpupe;jopar; nra;tjd; %yk; mtw;iw ePupy; ,Ue;J mfw;Wjy;.		
16.	 Mtu;j;jd ml;ltizapd; xU gFjpia cUtpy; fhzyhk;.	

,q;F L, M, Q,R %yfq;fspd; cNyhf ,ay;G mjpfupf;Fk; xOq;ifr; 

	 rupahf fhl;LtJ.

	 (1)  M < L < Q < R	 	 (2)  Q < M < L < R
	 (3)  Q < M < R < L 	 	 (4)  R < Q < M < L  

17.	 ePupd; ,ay;igAk; mjDld; njhlu;ghd gjhu;j;jj;ijAk; rupahff; fhl;Lk; njhlu;G. 

	

ePupd; ,ay;G fhuzkhd gjhu;j;jk;

(1) epiyapy; td;ik kf;dPrpak; ry;Ngw;W 

(2) epiyAs;s td;ik kf;dPrpak; ,UfhgNdw;W

(3) capupurhad xl;rprd; Njit (BOD) Nrjdg;gjhu;j;jq;fs; 

(4) ew;Nghrizahf;fk; ghu cNyhf mad;fs;

[gf;.3 Ig; ghu;f;f

I II III

1
2
3 L  M Q
4 R
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18.	 ,Uk;G gpupj;njLg;gpd;NghJ CJiyapy; eilngWk; jhf;fq;fs; rpy fPNo jug;gl;Ls;sd.

	 *	 C  +  O2       A 
	 *	 A   +  C     D 
	 *	 D   + E        2Fe + 3 CO2 	

	 Nkw;Fwpj;j rkd;ghl;by; A, D,E vdf; Fwpf;fg;gl;l ,lq;fSf;Fg; nghUj;jkhd Nru;itfs; KiwNa

	 (1)  CO2, CO,Fe2O3 	 (2)  CO2, Fe2O3,CO 	 (3)  CO, Fe2O3,CO2 	 (4)  CO, CO2, Fe2O3  

19.	 cNyhf %yfq;fs;> cNyhfq;fspd; ry;Ngw;WfSld; fhl;Lk; jhf;fq;fspd; mtjhdq;fs; fPNo jug;gl;Ls;sd

	 		

XSO4(aq) YSO4(aq)

Y(s) X(s)  tpLtpf;fg;gLk; jhf;fkilahJ

Z(s) X(s)  tpLtpf;fg;gLk; jhf;fkilahJ
	

	 ,jw;fika X, Y, Z %yfq;fisj; jhf;fj;jpwDf;F Vw;g VWtupirg;gLj;jpdhy; fpilf;Fk; xOq;F  
	 (1)  X < Y < Z   	 (2)  X < Z < Y 	 	 (3)  Y < Z < X 	 (4)  Z < Y < X

•	 Rz;zhk;Gf; ifj;njhopYld; njhlu;ghd cw;gj;jpr; nrad;Kiwapd; gha;r;ry; Nfhl;Lg;glj;ijf; fPNo 

fhzyhk;. ,jid mbg;gilahff; nfhz;L tpdh ,y. 20> 21 ,w;F tpilaspf;Ff.

	                       

Rz;zhk;G
ntg;gNkw;wy;

fsp> [pg;rk; cld; 

fye;J ntg;gNkw;wy; 

Rl;l Rz;zhk;G

A

ePiur; Nru;j;jy; 

B

FNshuPd; thATld;  

njhLifAwr; nra;jy;

C 	

20.   gha;r;ry; Nfhl;Lg; glj;jpy; A, B,C vd;gd KiwNa    
(1)   ntspw;Wk; J}s;> ePNuw;wg;gl;l Rz;zhk;G> rPnke;J	

(2)   rPnke;J> ntspw;Wk; J}s;> ePNuw;wg;gl;l Rz;zhk;G 	  

(3)   rPnke;J> ePNuw;wg;gl;l Rz;zhk;G> ntspw;Wk; J}s; 	
(4)   ePNuw;wg;gl;l Rz;zhk;G> ntspw;Wk; J}s;> rPnke;J

21.   NkNy tpgupf;fg;gl;l gha;r;ry; Nfhl;Lg;glj;jpy; thA ntspNaw;wk; my;yJ gad;ghl;ilf; fhl;lhj gbKiw    
	 (1)   ntg;gNkw;wy; 	 	 	 	 (2)  ePiur; Nru;j;jy; 
	 (3)   fsp> [pg;rk; vd;gtw;iwf; fye;J ntg;gNkw;wy;	 (4)  FNsuPd; thATld; njhLifAwr; nra;jy;
22.	        

		

thAf;fs; cw;gj;jp nra;ag;gLk; Kiw

X jputkhf;fg;gl;l thAitg; gFjpg;glf; fha;r;rp tbj;jy;

Y mkpy ePiu kpd;gFj;jy;

Z fy;rpak; fhigl;Lf;F ePu; Nru;j;jy; 

	 ml;ltizapy; jug;gl;Ls;s jfty;fSf;F mika 	X, Y, Z vdf; Fwpg;gplg;gl;l thAf;fs; KiwNa

	 (1)  iejurd;> mrw;wyPd;> xl;rprd;	 (2)  iejurd;> xl;rprd;> mrw;wyPd;	

	 (3)	 xl;rprd;> mrw;wyPd;> iejurd;  	 (4)  xl;rprd;> iejurd;> mrw;wyPd;

23.	  1 mol dm−3  nrwpT nfhz;l  250 cm3  NaOH fiuriyj; jahupg;gjw;Fj; Njitahd NaOH  ,d; jpzpT vt;tsT?

	 (H = 1, O = 16, Na = 23)

	 (1)   40
1000

 × 250 g	 (2)   40
250

 × 1000 g	 (3)   1000
40

 × 250 g	 (4)   1000
250 × 40

 g	

24.	 %ba njhFjpnahd;wpy; khwh ntg;gepiyapy; fhzg;gLk; thA xd;wpd; fdtsT gbg;gbahff; Fiwf;fg;gl;lJ. 

thAtpd; fdtsTf;F vjpNu khWgLk; mKf;fj;ij tiughf;Fk; NghJ fpilf;Fk; tiuG vJ?
	

	

P  

V

P 

V

P 

V 

P  

V
	 	 (1)      	 (2)       	 (3)  	 (4)
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	25.	 ntg;gepiyia msf;Fk; ru;tNjr myF nfy;tpdhFk;. mjd; rupahd FwpaPL vJ?       
	 (1)  K	 (2)  °K   	 (3)  k    	 (4)  °k   

26.	 A tsp  ClfkhfTk; B jpz;k ClfkhfTk; mike;Js;s NghJ mtjpf;Nfhzk; 35° MFk;. gLNfhzk; 

42° MfTs;s NghJ xspf;fjpu; nry;Yk; ghijiar; rupahff; fhl;LtJ vJ?
	

	

A

B

A

B

A

B

A

B

	 	 (1)      	 (2)       	 (3)  	 (4)

27.	 vOj;J mr;rplg;gl;l fljhrpapd; kPJ 9 cm jbg;Gs;s fz;zhbf;Fw;wpnahd;W itf;fg;gl;Ls;sJ. NkypUe;J 

ghu;f;Fk; NghJ fljhrpapy; cs;s vOj;Jf;fs; vt;tsT cauk; NknyOe;J njupAk;? ^fz;zhbapd; 

KwpTf;Nfhzk; 1.5 MFk;.& 

	 (1)	 2 cm 	 (2)	 3 cm   	 (3)	 4 cm	 (4)	5 cm 

28.	 Fopthbapy; Ftpag;Gs;spf;Fk; Mbf;Fk; ,ilapy; itf;fg;gl;l nghUspdhy; Njhd;Wk; tpk;gj;jpd; 

,ay;igr; rupahf tpsf;FtJ>       
	 (1)  nghUistplr; rpwpa epkpu;e;j cz;ik tpk;gk;.	

	 (2)  nghUistplr; rpwpa jiyf;fPohd khatpk;gk;.	
	 (3)  nghUistplg; ngupa epkpu;e;j khatpk;gk;.	
	 (4)  nghUistplg; ngupa jiyf;fPohd cz;ik tpk;gk;.

29.	 khwh fjpAld; mirAk; nghUs; xd;wpDila ,af;fj;ijf; fhl;Lk; rupahd tiuG	

	

J}uk;

Neuk; 

J}uk; 

Neuk; 

J}uk; 

Neuk; 

J}uk;

Neuk; 

	 	 (1)      	 (2)       	 (3)  	 (4)

30.	 FopTtpy;iyapd; Kd;dhy; ve;j ,lj;jpy; nghUis itj;jhYk; mjd; %ykhfj; Njhd;Wk; tpk;gj;jpd; 

,ay;ghf miktJ>       
	 (1)  gUkdpy; ngupaJ	 (2)	 cz;ikahdJ   	 (3)  jiyfPohdJ   	 (4)  epkpu;e;jJ

31.	 epyj;jpypUe;J 40 m s−1 vd;Dk; Ntfj;Jld; epiyf;Fj;jhf Nky;Nehf;fp vwpag;gl;l ge;J nry;yf;$ba cr;r  

cauk; ^GtpaPu;g;G Mu;KLfy; g = 10 m s−2 &        
	 (1)  2 m	 (2)   4 m	 (3)   40 m  	 (4)   80 m

32.	 mKf;fj;ij mjpfupg;gjw;F gad;gLj;Jk; cj;jp       
	 (1)  	 rpypg;gu; fl;ilapd; Nky; nghUj;jg;gl;l jz;lthsk;.

	 (2)   ghlrhiy Gj;jfg;igapd; fOj;Jg;gl;b mfykhf ,Uj;jy;.

 	 (3)   Fsf;fl;L Nkw;gFjpiatpl Mokhd  gFjp mfykhff; fhzg;gLjy;.

	 (4)   ,Uk;G Mzpapd; Kid $uhff; fhzg;gLjy;.

33.	 fhe;jg; Gyj;jpy; itf;fg;gl;Ls;s flj;jpnahd;wpD}lhf kpd;Ndhl;lj;ij mDg;Gk; NghJ mf;flj;jpapd; 

kPJ njhopw;gLk; tpirapd; jpiriaf; fz;lwpag; gad;gLtJ>       
	 (1)  gpskpq;fpd; ,lf;if tpjp		 (2)	 gpskpq;fpd; tyf;if tpjp	
	 (3)  guNlapd; tpjp  	 	 	 (4)  Xk; tpjp

34.	 500 g ePupd; ntg;gepiyia 32 °C ,ypUe;J 47 °C f;F cau;j;Jtjw;Fj; Njitahd ntg;gj;jpd; msT 

[_ypy; (J) ahJ? ^ePupd; jd; ntg;gf; nfhs;ssT 4200 J kg−1 °C−1) 
       
	 (1)  500 × 4200 × 15	 (2)   500

1000  × 4200 × 15	 (3) 	 500
1000  × 4200 × 32	 (4)   500

1000  × 4200 × 47

35.	 240 V MlNyhl;l kpd;id 12 V MlNyhl;l kpd;dhf khw;wNtz;ba Njit Vw;gl;lJ. ,q;F gad;gLj;jg;gl;l  

epiykhw;wpapd; Kjd;ikr; RUspy; cs;s Rw;Wfspd; vz;zpf;if 1000 MFk;. MfNt ,q;F gad;gLj;jg;gl;l 

Jizr;RUspy; cs;s Rw;Wfspd; vz;zpf;if>

	 (1)  50 MfTs;s gb$l;L epiykhw;wp	 (2)  50 MfTs;s gbFiw epiykhw;wp

   	 (3)  100 MfTs;s gbFiw epiykhw;wp   	 (4)  200 MfTs;s gb$l;L epiykhw;wp

[ gf;.5 Ig; ghu;f;f'
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W
F1

F2

36.	 fpilahd Nkirapd; kPJ nghUnshd;W itf;fg;gl;Ls;s NghJ njhopw;gLk;

	 %d;W tpirfis tupg;glj;jpy; fhzyhk;. ,jid mbg;gilahff; nfhz;L

	 gpd;tUk; tpirr; Nrhbfisf; fUJf.

	 (A)	 W ck; F1 ck;

	 (B)	 W ck; F2 ck;

	 (C)	 F1 ck; F2 ck;

	 ,tw;wpy; epAl;ldpd; %d;whk; tpjpf;fika jhf;fk;> kWjhf;fj;ijf; fhl;Lk; Nrhb / Nrhbfs;.	 	

(1)  A  kl;Lk;	 (2)  B  kl;Lk; 	 (3)  C  kl;Lk;	 (4)  A,C kl;Lk;

37.	 fhLfis mopg;gjhy; Vw;gLk; ghjpg;Gfs; njhlu;ghd rpy $w;Wfs; fPNo jug;gl;Ls;sd.       
	 A  −  ePu;tl;lk; xOq;fw;wjhfp kiotPo;r;rp mjpfupj;jy;.  

	 B  −  #oy; ntg;gepiy mjpfupj;jy;. 

 	 C  −  capu; gy;tifik Fiwtiljy;.  

       ,tw;wpy; rupahdit>

	 (1)  A, B  kl;Lk;	 (2)  A, C  kl;Lk;            (3)  B, C  kl;Lk;	 (4)  A, B, C Mfpa vy;yhk;

38.		  A	 −	 CFC thAtpd; gad;ghl;il epWj;Jjy;.
	  	 B	 −	 Rtl;L vupnghUs;fSf;Fg; gjpyhf #upa rf;jpiag; gad;gLj;jy;.

	  	 C	 −	 <ak; cs;s ngw;Nwhiy thfdq;fSf;Fg; gad;gLj;jy;.

	 NkNy jug;gl;Ls;s eltbf;iffSs; tspkz;lyj;jpd; khriljiy ,optsthf;fpf; nfhs;tjw;F gad;gLk; 

cj;jp / cj;jpfs;  

	 (1)  A kl;Lk; 	 (2)  B kl;Lk; 	 (3)  A,B kl;Lk;	 (4)  A,C kl;Lk; 

39.	 jw;fhyj;jpy; Rw;whlYf;Fr; Nru;f;fg;gLk; jpz;kf; fopTg; nghUl;fSs; e - fopTg; nghUl;fs; (e - wastes) njhlu;ghf 
mjp$ba ftdk; nrYj;jg;gLfpwJ. gad;gLj;jpa gpd;du; e - fopTg; nghUl;fs; mfw;wg;gLtjw;nfd mikf;fg;gl;l 
cgfuzq;fs; kl;Lk; mlq;fpa njhFjp vJ?  

	 (1)  	 ifalf;fj; njhiyNgrp> fzpdp> njhiyf;fhl;rp

	 (2)   ifalf;fj; njhiyNgrp> fzpdp> kpd;dOj;jp

 	 (3)   njhiyf;fhl;rp> thndhyp> kpd; ntg;gkhf;fp 
	 (4)   fzpg;ghd;> thndhyp> jq;Fjd; kpd;Fkpo;

 

40.	 fopTg;nghUs;fis mfw;Wtij ,yFthf;f fljhrpj;jhs;> czT kpFjpfs;> nghypj;jPd; Nghd;wtw;iwj; 

jdpj;jdpahf NtWgLj;jp itf;fg;gl;Ls;s nfhs;fyd;fspy; ,LkhW ghlrhiy cztfj;jpy; mwpTWj;jy; 

toq;fg;gl;lJ. ,jpy; ,Ue;J vjpu;ghu;f;fg;gLtJ.

	 (1)	 fljhrpia ,yFthf vupj;J tpLtjw;F 

	 (2)	 czT kpFjpfs; gOjile;J Ju;ehw;wk; tPRtijj; jLg;gjw;F

  	 (3)	 fopTg; nghUs;fis Kiwahf mfw;Wk; Kiw njhlu;ghf khztu;fSf;F topfhl;Ltjw;F

	 (4) 	nghypj;jPd; gad;ghl;il ,optsthf;Ftjd; %yk; ghlrhiyiaj; J}a;ikahf itj;jpUg;gjw;F

***



[ gf;. 2 Ig; ghu;f;f. 

 

ftdpf;f Ntz;baJ(

	 ^i&    gFjp A  apy; ehd;F tpdhf;fSf;Fk; tpil vOJf. 

^ii&   gFjp B  apy; capupay;> ,urhadtpay;> ngsjPftpay; vd;Dk; %d;W gFjpfspypUe;J xt;nthU 

tpdh tPjk; njupT nra;J nkhj;jkhf %d;W tpdhf;fSf;F tpil vOJf.

gFjp A  - fl;likg;G tpdhf;fs;  
1.(A)	 tPl;by; gy;NtW ,lq;fspy;  ,uT Neuj;jpy; eilngWk; nraw;ghLfs; A, B, C, D, E, F, G,H  vdf; fPNo jug;gl;Ls;sd.	 	 	 	

	    

tuNtw;giw 

A	- njhiyf;fl;Lg;gLj;jp %yk; njhiyNgrpia
		  nraw;gLj;jy;.

B	-	jiug;G+r;irg; gad;gLj;jp jiuia kpDf;Fjy;. 

	 		

rikayiw  

C	 -	jputg;ngw;Nwhypa thAitg; gad;gLj;jp 
		  mLg;gpy; czT rikj;jy;.

D	 -	fpzw;W ePiu tPl;bd; ePu;j;jhq;fpf;F  		

		  gk;Gjy;.

gLf;ifaiw   

E	 -	kpd;tprpwpia nraw;gLj;jy;.
F	 -	,iug;igaow;rp cs;stu;fSf;F mkpy vjpup  
				   khj;jpiuia toq;Fjy;.

Fspayiw    

G	-	Jg;guthf;fpfisg; gad;gLj;jp 		
			  Jzpfisj; Jitj;jy;.

H	-	njhw;WePf;fpiag; gad;gLj;jp kyry$l 	
			  cgfuzq;fis fOTjy;.

	 		 (i)	 fPNo jug;gl;Ls;s xt;nthU re;ju;g;gq;fSf;Fk; cjhuzkhf tPl;by; eilngWk; nraw;ghLfis 

				   ,dq;fz;L 	mjw;Fupa Mq;fpy vOj;Jf;fis vjpNuAs;s milg;gpDs; ,Lf.  

	 			 	 (a)	 jfdj;jpd; %yk; ngwg;gLk; ntg;gj;ijg; gad;gLj;jy; 	 	 (  ) 
					    (b)	 nrq;fPo;f;fjpiug; gad;gLj;jy;.	  	(  ) 
					    (c)	 mkpyq;fis eLepiyg;gLj;j cjTjy;.	  	(  ) 
					    (d)	 Ez;zq;fpfis mopj;jy;.  	  (  ) 
					    (e)	 tPl;Lf;F toq;fg;gLk; kpd;rf;jpia mOj;jr;rf;jpahf khw;Wjy;.  	  (  ) 
					    (f)	 epwg;nghUs;> ,izg;gp> fhtp (vehicle)  Mfpa %d;W gpujhd $Wfisf; nfhz;l gjhu;j;jk;.	  	(  )

				   (ii)	 tPl;by; Fspayiwapy; ,Ue;J ntspNaw;wg;gLk; ePu; mUfpy; cs;s rpwpa ePNuhilf;F  

					   jpirjpUg;gg;gl;Ls;sJ. ePNuhilapy; gr;ir epw Eiu Njhd;wpAs;sJld; Ju;ehw;wKk; tPrpaJ.

	 			 	 (a)	 ePu; %ynkhd;W Nkw;Fwpj;jthwhd ghjfkhd khw;wq;fSf;F cs;shfpd;w nrad;Kiwf;F 

						    toq;fg;gLk; ngau; ahJ? ...................................................
					    (b)	 ePNuhilapy; Eiufs; gr;ir epwk; ngWtjw;Ff; fhuzkhd Ez;zq;fpf; $l;lk; vJ? ..................
					    (c)	 Nkw;Fwpj;j epyikf;F fhuzkhd ,uz;L mad; tiffisf; Fwpg;gpLf ............................

	 (B)	 (i)	 gpuNjr efurigapd; mwptpj;jypy;  tPl;by; ,Ue;J ntspNaw;wg;gLk; jpz;kf; fopTg; nghUs;fis  

					   tifg;gLj;jp gpd;> Nrfupf;Fk; epiyaq;fSf;F mDg;Gk;gb Nfl;Lf;nfhs;sg;gLfpd;wdu;. ,q;F fPNo  

					   jug;gl;Ls;s Nfhl;Lg;glk; jw;nghOJ eilKiwg;gLj;jg;gLk; fopTg;nghUs; Kfhikj;Jtj;ijf; fhl;Lfpd;wJ.

	 	

gpupe;joptilAk;
Fg;igfs; 

nghypj;jPd;>
gpshj;jpf;F

fz;zhbg;
nghUl;fs;

tPl;bypUe;J mfw;wg;gLk;
fopTg;nghUl;fs;

A - 	$l;Lg;gris
	 jahupj;jy;

D - %yg;	nghUl;fshfg; 
gad;gLj;Jjy;

C - 	cau; ntg;gepiyapd; fPo; 
rhk;gyhf;Fjy;  

B - 	capu;thA
	 cw;gj;jp

E - nghjp nra;Ak; nghUshf 
Nghj;jy; gad;gLj;jg;gLk; 
ifj;njhopw ;rhiyf;F 
toq;Fjy;.

fPNo (a) njhlf;fk; (e) tiu jug;gl;Ls;s nrad;KiwfSf;Fg; nghUj;jkhd cjhuzq;fs; NkNy Nfhl;Lg;glj;jpy; 
A, B, C, D, E vdj; jug;gl;Ls;sd. nrad;Kiwf;Fg; nghUj;jkhd cjhuzq;fSf;Fupa Mq;fpy vOj;ij vjpNuAs;s 
ntw;wplj;jpy; vOJf.  

 	 	 (a)  	fhw;wpd;wpa Rthrk;	 ...................               (d)   G+uz jfdk;   ...................
			   		  (b)   	fhw;Wr; Rthrk;       ...................                (e)  kPs; gad;ghL    ..................
	 				 	 (c)    kPs; Row;rp        ...................
											       
				  	    (ii)	 ePuhtpiag; gpwg;gpj;J gpwg;ghf;fpiar; Royr; nra;tjd; %yk; kpd;cw;gj;jp nra;ag;gLk; nraw;ghL  

	     	 NkNy Fwpg;gplg;gl;l vr;nraw;ghl;Lld; nghUe;Jfpd;wJ?    ................................

tpQ;Qhdk; II

f.ngh.j (rh.ju) cjtpf; fUj;juq;F - 2013

%d;W kzpj;jpahyk;
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[ gf;. 3 Ig; ghu;f;f. 

2.	 (A)	 jhtuf; fpisapy; eilngWk; MtpAapu;g;G tPjj;ijf; fz;lwptjw;F khztu; FOtpdhy; mikf;fg;gl;l 

		  mikg;G fPNo fhl;lg;gl;Ls;sJ.  

	 	 	

F
ePu;

 Nryapd; Foha;
	    (Saline) 

C D E6 cm

,wg;gu; jf;if

A Foha;

B
GFj;jp (Syringe) 

ePu;

jhq;Fgyif

Kfit  

tspf;Fkpop

	

(i)	 jhtuf; fpisnahd;iw ntl;Lk; NghJ gpd;gw;w Ntz;ba eilKiw ahJ?	 	

	

		  (ii)	 Foha; A cld; jhtuf;fpisia ,izf;Fk; NghJ jf;if> jhtuf;fpisAld; ,izAk; gFjpfspy; 

t];ypd; ,lg;gl Ntz;Lk;. ,jw;fhd fhuzj;ijf; Fwpg;gpLf. 

	 	 	

		  (iii)	tspf;Fkpo; D ,y; ,Ue;J C tiu gazpg;gjw;F 3 epkplq;fs;  vLj;jJ vdpd;>  MtpAapu;g;G 

tPjj;ijf; fhz;f.		
	

	

		  (iv)	D ,ypUe;J C tiu tspf;Fkpo; gazpf;Fk; fhyj;ij NkYk; mjpfupg;gjw;F jhtuf; fpisapy; 

Nkw;nfhs;s Ntz;ba khw;wj;ijf; Fwpg;gpLf. ^fspk;Gfs; VJk; toq;fg;gltpy;iy vdf; fUJf.&  

			 

		  (v)	 tspf;Fkpopia C ,ypUe;J  E tiuAk;> F ,ypUe;J E tiuAk; nfhz;L tUtjw;F mikg;gpy; 

gad;gLj;jg;gl;Ls;s cj;jpfisf; Fwpg;gpLf.

	 	 	 (a)	 C ,ypUe;J E tiu	 ................................ ........................................................ 
			   (b)	 F ,ypUe;J E tiu 	 ................................ ........................................................ 
		  (vi)	vy;yhtpjj;jpYk; rkkhd fpisfs; ,uz;ilj; njupTnra;J xU jhtuf;fpisapy; cs;s  

,iyfspd; Nkw;Gwkhf t];ypidg; G+rTk;. mLj;j fpisapd; ,iyfspd; fPo;Gwkhf 

t];ypd; G+rTk;. gpd;  mtw;iw A fz;zhbf;FohAld; ,uz;L ntt;NtW re;ju;g;gq;fspy;  

nghUj;jp D ,ypUe;J C tiu tspf;Fkpop mirtjw;F vLj;j Neuk; fzpf;fg;gl;L ml;ltiz 

jahupf;fg;gl;lJ.	 	 	

	 	 	 	

jhtu ,iyapy; t];ypd; G+Rjy; nrythfpa Neuk; 

Nkw;Gwk; khj;jpuk;

fPo;Gwk; khj;jpuk;
T1

T2

	       T1 ,T2 vd;gtw;Wf;fpilapyhd njhlu;ig '=', '<' ,'>' Mfpa FwpaPLfisg; gad;gLj;jp vOjpf; fhl;Lf.	 	

	 	 		 	 	 	 	

A

C

B

	 (B)	 ngz; ,dg;ngUf;fj;njhFjpapd; mikg;ig mUfpy; fhzyhk;.	

	 	 (i)	 A, B,C vdf; Fwpf;fg;gl;Ls;s gFjpfisg; ngaupLf.

			   A	

			   B	

			   C	 	
		  (ii)	 A, B,C vd;gtw;Ws; vg;gFjpapy; #y; fUf;fl;lg;gLfpd;wJ@
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[ gf;. 4 Ig; ghu;f;f. 

 
		  (iii)	fUf;fl;lypd; gpd;Njhd;Wk; Efj;jpw;F mLj;j gbKiwapy; ahJ eilngWfpwJ@

			 

		  (iv)	FUjpapy; <];u[d;> Gnuhn[];jNuhd; Mfpa XNkhd;fspd; nrwpT FiwtilAk; NghJ ngz; 

,dg;ngUf;fj;njhFjpapy; Vw;gLk; gpujhd khw;wq;fisf; Fwpg;gpLf.		

		  (v)	 fUg;igapy; jhapd; FUjpia Kjpu;%yTUtpd; FUjpAld; ,izj;J gjhu;j;jg;gupkhw;wk; nra;Ak; 

fl;likg;gpd; ngau; ahJ@

	 		

		  (vi)	,ypq;f ,dg;ngUf;fj;jpy; ahNjDk; ,dnkhd;wpd; jiyKiwailAk; epw%u;j;jq;fspd; vz;zpf;if 

fPNo tpgupf;fg;gLfpd;wJ. ,q;F tplg;gl;Ls;s ,ilntspfspy; epw %u;j;jq;fspd; vz;zpf;ifia 

vOJf. 	 	
	

	 	 	 	    

	 	 jha;	 	 je;ij

epw%u;j;jq;fspd; 	 	 46 	 	 46
vz;zpf;if

	 xLq;fw;gpupT		 xLq;fw;gpupT	
	

	  ,ioAUg;gpupT	 	   ,ioAUg;gpupT

epw%u;j;jq;fspd;	 	 ....... 	 	 .......
vz;zpf;if

Efk;
		

3.	 nkjNdhy; (CH3OH) jfdj;jpd; tpisitg; gupNrhjpg;gjw;F mikf;fg;gl;l khjpupapd; mikg;igg; 

	 fPNo fhzyhk;.
	 	 	 	

	 	

B ,d; ePu;f;fiury;nkjNdhy;

gdpf;fl;bNru;it A 

	 	 (i)	 Nkw;gb gupNrhjidapy; U FohapYs;s A Nru;itapYk; nfhjpFohapy; cs;s B Nru;itapYk; Vw;gLk; 

ePu;f;fiury; njhlu;ghd khw;wq;fis mbg;gilahff; nfhz;L gpd;tUk; ml;ltiziag; G+u;j;jp nra;f.

 	 	     

,urhad gjhu;j;jk;
mlq;fpAs;s 

,urhadg; nghUspd; 
#j;jpuk;

jfd tpisit
cwpQ;Rtjw;F
Kd;Ds;s epwk;

jfd tpisit 
mfj;JwpQ;rpa gpd; 
Vw;gl;l epwkhw;wk;

Nru;it A  

B ,d; ePu;fiury;

		  (ii)	 nkjNdhy; jfdj;jpw;Fupa gpd;tUk; ,urhadr; rkd;ghl;by; ,urhadr; Nru;itfisf; fl;lj;jpDs;Sk; 

rkg;gLj;jg;gl;l vz;iz tl;lj;jpDs;Sk; ngsjpfepiyia milg;Gf;FwpapDs;Sk; ,Lf.	 	

2 CH3OH (        ) +  O2(g)    CO2(g) + 4  (l)

	 	 (iii)	gpd;tUk; ge;jp kJrhu tpsf;fpy; eilngWk; jfdj;ij tpsf;FfpwJ. ge;jpapy; cs;s ,ilntspfis epug;Gf.

	 	 	 	nkjNdhypd; jfdk; (a) '''''''''''''''''' jhf;fkhFk;. ,q;F fpilf;Fk; Rthiyapy; kQ;rs; epwk; 

Fiwthf ,Ug;gJ jfdj;jpd; NghJ vupahJ vQ;rpapUf;Fk; (b) '''''''''''''''''' Jzpf;iffs; 

ntspNaWk; msT Fiwthf ,Ug;gNj ,jw;Ff; fhuzkhFk;. Rthiyapd; ntspg;Gw 

tyaj;jpy; vupnghUs; (c) '''''''''''''''''' jfdj;jpw;F cl;glyhk;. mfg;Gw tyaj;jpy; jfdkilahj 

(d) '''''''''''''''''' fhzg;gLfpd;wJ. nkjNdhy; kpfTk; (e) '''''''''''''''''' jputkhjyhy; tpsf;ifg; 

gad;gLj;jhj re;ju;g;gq;fspy; mjid %bapdhy; %btpLjy; Ntz;Lk;. 
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4.	 (A)	 jpuhd;rp];lupd; nraw;ghl;ilf; fhl;Ltjw;F mikf;fg;gl;l Rw;wpy; mikg;igf; fPNo fhzyhk;. ,jid 

mbg;gilahff; nfhz;L ntw;wplq;fis epug;Gf.	 	 	 	 	

	             

6 V

S

L1 L2

IB

IC

IE

R
B C

E

	 	 (i)	

	 	 	

re;ju;g;gk; L1 xspUkh? xspuhjh? L2 xspUkh? xspuhjh? 

S jpwe;Js;s NghJ (OFF) xspuhJ

S %bAs;s NghJ (ON)             
(a)

(c)(b)

		  (ii)	 S %bAs;s NghJ L2 Clhfg; ghAk; kpd;Ndhl;lk; L1 Clhfg; ghAk; kpd;id tpl 

		  (iii)	IB kpd;Ndhl;lk; jpuhd;rp];lupD}lhfg; ghAk;NghJ B KidapypUe;J ............................. Kid 

tiuapyhFk;.

		  (iv)	jpuhd;rp];lupd; mbf;F (base)  toq;fg;gLk; rpwpa kpd;Ndhl;lj;ij tpupayhf;fp Nrfupf;Fk; Rw;Wf;F 
(collector circuit) gag;ghf toq;Fk;. ,J jpuhd;rp];lupd;  nraw;ghL vd 

miof;fg;gLk;.	

		  (v)	 Rw;wpy;   tif jpuhd;rp];lu; ,izf;fg;gl;Ls;sJ.	 	

	 	   

R1

A

Q

R2

	 (B)	 ngWkhdk; njupahj R1> R2 jilfs; ,uz;bdJ rkhdj;jilia 

	 	 gupNrhjid uPPjpapy; fhz;gjw;F Xk; tpjpia mbg;gilahff; nfhz;L 

	 	 mikf;fg;gl;l Rw;wpid mUfpy; fhzyhk;.

	 	 (i)	 Rw;W Q ,idg; ngaupLf.	 	 	

		  (ii)	 mikg;G Q ,d; gad; ahJ?	 	 	 	

		  (iii)	,g;gupNrhjidapy; ve;j ngsjpff; fhuzpfspd; thrpg;Gf;fs; ngwg;gl Ntz;Lk;?	 	 	

(a)	  
			   (b)	    

		  (iv)	NkNy (iii) ,y; ePq;fs; Fwpg;gpl;l ,uz;L ngsjpf fhuzpfspy; xd;wpd; thrpg;igg; ngWtjw;F> 

Rw;wpy; ,izf;f Ntz;ba cgfuzk; xd;W NkNyAs;s Rw;wpy; fhzg;gltpy;iy.

			   (a)	 mt; cgfuzk; ahJ?       

			   (b)	 ,t; cgfuzj;ijr; rupahfr; Rw;Wld; ,izf;Fk; Kiwia epakf; FwpaPl;Lld; Nkw;Fwpj;j 

cUtpd; Rw;wpy; tiue;J fhl;Lf.  

		  (v)	 mk;gpau;khdp> tpdh (iv) ,y; $wpa cgfuzk; vd;gtw;wpd; Neu; Kidia Nkw;Fwpj;j Rw;wpy;  

	'+' FwpaPl;ilg;  gad;gLj;jp Fwpj;Jf; fhl;Lf.

		  (vi)	R1 > R2 ,d; rkhdj;jil R vdpd;> R ,w;fhd njhlu;ig R1 > R2 ,d; rhu;gpy; ngWf.	 	 	

	

**

[ gf;. 5 Ig; ghu;f;f. 
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[ gf;. 6 Ig; ghu;f;f. 

gFjp B  - fl;Liu tpdhf;fs;
•	 capupay;> ,urhadtpay;> ngsjPftpay; vd;Dk; %d;W gFjpfspypUe;J xt;nthU tpdhtPjk; njupT nra;J 

%d;W tpdhf;fSf;F tpil vOJf.
			  capupay;

5.	 (A)	 fy;tpr; nraw;ghLfis ,yFgLj;jpf; nfhs;Sk; Nehf;fj;Jld; jhtu> tpyq;Ffspd; gy;NtW ,ay;Gfis 

mbg;gilahff; nfhz;L mit $l;lq;fshf tifg;gLj;jg;gl;Ls;sd.  

	 	 ^i&	 fPNo jug;gl;Ls;s cly; ,ay;Gfisf; fhl;Lk; tpyq;Ff; $l;lq;fisg; ngaupLf. 	

	 	 	 ^a&	 ntspg;Gwkhf Jz;Lgl;l <uypg;ghd Njhiyf; nfhz;lJ. 

	 	 	 	^b&	 rpytw;wpy; XL fhzg;gLtJld;> Jz;lq;fshf;fg;glhj nkd;ikahd clyfj;jpzpitAk;  

		 nfhz;lJ.

	 	 	 	^c&	 ifw;wpdhy; Mf;fg;gl;l Gwtd;$l;ilAk; %l;Lf;fisf; nfhz;l ghjq;fisAk; nfhz;lJ. 

	 	 	 	^d&	mUtpf;Nfhl;L mikg;igAk;> G+f;fs;> nrl;ilfs; vd;ghyhd td;$L vd;gtw;iwf; nfhz;lJ. 

	 	 ^ii&	  NkNy ^i& ^c& ,y; Fwpg;gpl;l ,ay;Gfisf; nfhz;l ePupy; thOk; tpyq;nfhd;iwAk; jiuapy; thOk; 

tpyq;nfhd;iwAk; KiwNa Fwpg;gpLf.

	 	 ^iii&	 gwitf;Fk;> KiyA+l;bf;Fk; ,ilapy; fhzg;gLk; nghJ ,ay;nghd;iwf; Fwpg;gpLf.	

	 	 ^iv&	 xU tpj;jpiyj; jhtu ,iyf;Fk;> ,Utpj;jpiyj; jhtu ,iyf;Fk; ,ilapy; fhzg;gLk; NtWghL 

xd;iwf; Fwpg;gpLf.	     		

	 	 ^v&	 tpj;JKbAsp> tpj;JKbapypj; jhtuq;fspy; fhzg;gLk; xw;Wik> Ntw;Wik xt;nthd;W tPjk; 
vKJf.

	 (B)	 ngw;Nwhupd; guk;giu ,ay;Gfs; mLj;j guk;giuapy; gpujpgypf;fg;gLtJ njhlu;ghf nkd;ly; Nkw;nfhz;l 

gupNrhjidfSf;F gl;lhzpj;jhtuk; gad;gLj;jg;gl;lJ. J}atop caukhd jhtuj;ij TT vdTk; 
Fl;ilahd jhtuj;ij tt vdTk; nfhs;f. 

	 		 ^i&	 jha;top guk;giu ,ay;Gfs; mLj;j guk;giuapy; gpujpgypf;fg;gLtij vt;thW miog;gu;?
	

	 		 ^ii&	 nkd;lypd; gl;lhzpj; jhtuj;ij ,g;gupNrhjidf;F gad;gLj;jpaikf;fhd fhuzj;ijf; 	Fwpg;gpLf. 

	 		 ^iii&	 J}atop caukhd jhtuj;ijAk;> Fl;ilahd jhtuj;ijAk; fyg;Gg; gpwg;ghf;fk; nra;Ak; NghJ 
mLj;j guk;giuapy; Njhd;Wk; jhtuj;jpd; Njhw;w mikg;igAk; gpwg;Gupikaikg;igAk; Fwpg;gpLf.

	 		 ^iv&	 caukhd gl;lhzpj;jhtuj;jpd; gpwg;Gupik mikg;G TT my;yJ Tt Mff; fhzg;glyhk;. ,g;gpwg;Gupik 
mikg;G vJ vdf; fz;lwptjw;F fyg;Gg; gpwg;ghf;fj;ij Nkw;nfhs;Sk; Kiwia FwpaPLfs; %yk; 
kl;Lk; fhl;Lf.

	

	 		 ^v&	 ehl;bd; rdj;njhif mjpfupg;Gld; Vw;gLk; czTj;Njitiag; G+u;j;jp nra;a nraw;if ,dg;ngUf;f 
Kiwfis Nkw;nfhs;tJ gpugy;ak; mile;Js;sJ. mt;thwhdj; jhtuq;fspy; fhzg;gl Ntz;ba 

,ay;Gfs; ,uz;ilf; Fwpg;gpLf.	 	 	 		 	

	 	 		            
A

B
Q

C P 

D

rpw;wiw

6.	 (A)	 kdpjdpd; cl;Rthr ntspr;Rthr nrad;KiwAld; 
njhlu;ghd cWg;Gf;fisf; fhl;Lk; tupglq;fs; 

fPNo jug;gl;Ls;sd.

	 	 ^i&	 A, B, C, D  Mfpa gFjpfisg; ngaupLf.

 	 	 ^ii&	 A, B, C, Mfpa gFjpfspd; tbtj;ij 

khwhky; NgZtjw;F cjTtJ vJ?                 

	 	 ^iii)	 vt;thwhd ,ioak; %yk; tupg;glj;jpy;
			   fhl;lg;gl;Ls;s A, B, C, Mfpa gFjpfs; 

glykplg;gl;Ls;sd? 	

	 	 ^iv&	 thAg; gupkhw;wk; tpidj;jpwDld; 
Nkw;nfhs;sg;gLtjw;F rpw;wiwfisr;     
#o;e;J kapu;j;Jisf;Foha;fs; 

fhzg;gLfpd;wd.	

	 	 	 ,t;tpay;igj; jtpu thAg;gupkhw;wj;ij tpidj;jpwDld; Nkw;nfhs;s rpw;wiwapy; fhzg;gLk; 
NtW ,ay;Gfs; ,uz;ilf; Fwpg;gpLf.	

	 ^v&	 P, Q FUjpf;Foha;fspDs; nry;Yk; FUjpapd; $wpYs;s NtWghnlhd;iwf; Fwpg;gpLf.	

	 ^vi&	 Q Foha; %yk; ghAk; FUjp ,jaj;jpd; ve;j miwia milfpd;wJ?	
	 ^vii&	 cl;Rthrr; nrad;Kiwapd; nghwpKiwia %d;W gbKiwfspy; vOjpf;fhl;Lf.

 	

2013.09.13    (1)
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	 (B)	 tspkz;lyj;jpy; iejurd; thAtpd; fdtsT 78% MFk;. iejurd; tl;lr; nrad;Kiw%yk; #oypd; 
rkepiy Ngzg;gLfpwJ. tspkz;lyj;jpy; fhzg;gLk; iejurd; jiuf;Ff; fpilf;Fk; ,aw;ifr; 
nraw;ghlhf kpd;dYld; $ba kioiaf; Fwpg;gplyhk;.

		 		 ^i&  	 ge;jpapy; Fwpg;gplg;gl;l Kiwiaj; jtpu;e;j tspkz;lyj;jpy; iejurd; thA jiuia te;jilAk; NtW  

   	 Kiwnahd;iwf; Fwpg;gpLf.	 	 	         	

^ii&	 iejurd; %yfk; jhtuj;jpd; vg;Nghrizg; nghUs; jahupg;gjw;F gad;gLfpd;wJ? 

	 			 •	 iejurd; %yfj;jpd; tl;lr;nrad;Kiwiaf; fPNo  gpd;tUk; cUtpy; fhzyhk;.	 	

	

kz;zpy; mNkhdpah

mad; NH4
+ 

kz;zpy; 

iej;jpiuw;W NO2
− 

kz;zpy; 

iej;jpNuw;W NO3
− 

tspkz;ly
iejurd;

jhtuj;jpYs;s

iejurd; gjhu;j;jk;; 

tpyq;fpYs;s 

iejurd; gjhu;j;jk;

gbKiw z

gbKiw y gbKiw x

^iii&	  gbKiw x, y, z ,y; iejurdpwf;fk; vjpy; eilngWfpwJ?	
^iv&	  ve;j mq;fp ,dj;jpd; %yk; ,r;nrad;Kiw Nkw;nfhs;sg;gLfpd;wJ?	
^v&	 iejurd; %yfj;ij kz;Zf;F ngw;Wf;nfhLf;Fk; nraw;ifg; gris xd;wpd; ngaiuf;  

	 Fwpg;gpLf.	

	 	 ^vi&	 	gapu; epyj;jpw;F nraw;ifg; gris ,Ltjw;Fg; gjpyhf ,aw;ifg; gris ,Ltjhy; fpilf;Fk; 
mD$yk; xd;iwf; Fwpg;gpLf.	 	 	 	
	 	 	 	

,urhadtpay;

7.	 (A)	 Nkw;gug;G J}a;ikahf;fg;gl;l kf;dPrpak;> ehfk;> nrk;;G> nts;sp Mfpa cNyhfq;fspd; rk ePskhd 
nky;ypa Jz;Lfs; ehd;F cq;fSf;F toq;fg;gl;Ls;sd.

	̂i&	 jug;gl;l cNyhfq;fSs;; mtjhdpg;gpd; %yk; khj;jpuk; ,yFthf ,dq;fhzf;$ba  

		 cNyhfk; vJ?      	 	 	 	

^ii&	 ,Lf;fp (tongs)> RluLg;G vd;gtw;iw khj;jpuk; gad;gLj;jp Vida %d;W cNyhfq;fspypUe;J  

		 kf;dPrpaj;ij gupNrhjid uPjpapy; NtWgLj;jp ,dq;fhZk; Kiwia tpsf;Ff.	           

^iii&	 tpdh (ii) ,y; kf;dPrpaj;ij ,dq;fhZk; gupNrhjidf;Fupa ,urhadr; rkd;ghl;il vOjpf;  
	 fhl;Lf.

^iv&	 nts;spiej;jpNuw;W (AgNO3) fiury;> Nrhjidf; Foha;fs; ,uz;bid khj;jpuk; gad;gLj;jp  
	 kpFjpahd ,uz;L cNyhfq;fspy; ehf cNyhfj;ijg; gupNrhjid uPjpapy; NtWgLj;jp  

	 ,dq;fhZk; Kiwia tptupf;f.	 	

^v&	 NkNy (iv) ,y; ehf cNyhfj;ij NtWgLj;jp ,dq;fhZk; nraw;ghl;Lf;Fupa jhf;fk;  

	 vt;tifahd ,urhadj; jhf;f tif?	

^vi&	 toq;fg;gl;l cNyhfq;fSs; gpujhdkhf kpd;gFg;G %yk; gpupj;njLf;fg;gLk; cNyhfk; vJ?  

		 	 	 	 	
	 	 	 	

,sQ;rptg;G

,Uk;ghzp 

cNyhfehlh

Vfhu; n[yp

Clfk;

ePyk;  

	 		 ^vii&	 J}a;ikahf;fg;gl;l ehd;F Mzpfs; Nkw; Fwpj;j  
cNyhfq;fs; xt;nthd;WlDk; njhlu;Gwr; nra;J 

cUtpy; fhl;bthW Nrhbak; FNshiul;L> nghw;whrpak;  
ngupraidl;L> gpNdhg;jypd; ,l;L jahupf;fg;gl;l Vfhu; 

n[yp Clfj;jpDs; ,lg;gl;ld.

	 		 	 cUtpy; fhl;lg;gl;Ls;sthwhd mtjhdk; xd;iwg; ngWk; 

cNyhfj;ijf; Fwpg;gpLf.	   	 	   
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jhtu> tpyq;Fg;
gFjpfs;

xspia XusT 
frpatpLk; kQ;rs;
epwf; fiury;

A gil 
B gil 
C gil
D gil

	 (B)	 xU khztu; FO ghlrhiy tpisahl;L ikjhdj;jpypUe;J kz;fl;bia 
ngw;Wf; nfhz;lJ. kz;fl;b KOikahf mkpof;$ba msT nfhz;l ePu;g; 
ghj;jpuj;jpDs; nkJthf tplg;gLfpwJ. gpd;du; ,J KOikahf guTk; 

tifapy; fyf;fg;gl;lJ. xU Kid fl;lg;gl;l 1m ePskhd nghypj;jPd; 
Fohapy; miuthrpf;F ePiu vLj;J mjDs; mf;fyit xNu jlitapy; 
Ntfkhf ,lg;gl;lJ. fyit fPNo gbe;j gpd; mtjhdpf;ff;$ba kz; 

$Wfspd; gf;fj;Njhw;wj;ijf; fhl;Lk; cUit mUfpy; fhzyhk;. 

 	 		 ^i&	 kz; fl;b KOikahf ePupDs; mkpo;e;j NghJ tspf;Fkpo;fs; 
ntspNawpd. ,jpy; ,Ue;J kz;zpd; vf;$W fhzg;gLtij cWjp 

nra;Jnfhs;s KbAk;?	     		 	     ^01Gs;sp&

	 		

	 		 ^ii&	 Jzpf;ifapd; msTf;F Vw;g kz;zpy; cs;s jpz;kj; Jzpf;iffis tifg;gLj;j KbAk;. cUtpy; 

fhl;lg;gl;Ls;s A, B, C, D gilfspy; KiwNa milay;> nkd;kzy; vdf; fhzg;gLk; gilfs; vit?	

^iii&	 A, B, C, D Mfpa gilfspy; kz;zpYs;s capu;g;ghd mNrjdr; Nru;itf; $Wfisf; nfhz;l gil vJ?

^iv&	 nghypj;jPd; FohapYs;s fiuriy vt;tifahd fyitahf tifg;gLj;j KbAk;?

^v&	 kz;fl;bia ePu; Kfitapy; ,l;Lf; fyf;fp> Xa;tilar; nra;tjd; %yk; kz; gf;fj;Njhw;wg; 
ghu;itia (profile) ngw KbAk;. vdpDk; NkNy tptupf;fg;gl;lthW kz; gf;fj;Njhw;wg;  

ghu;itiag; ngw;Wf; nfhs;tJ kpfTk; nghUj;jkhf miktjw;fhd fhuzj;ijf; Fwpg;gpLf.	

^vi&	 Ez;zq;fpfspd; nraw;ghl;bd; fhuzkhf ,yFthfg; gpupe;jopAk;> gpupe;jopahj jhtu> 

	 tpyq;Fg; gFjpfs; kz;zpy; fhzg;gLfpd;wd. mtw;wpd; nghJthd ngau; ahJ?	

^vii&	 Ez;zq;fpfspd; nraw;ghl;bd; fPo;> ,yFthfg; gpupe;jopahj gFjpfspd; %yk;  

	 kz;zpd; gz;gpidg; ghJfhg;gjw;F Nkw;nfhs;sg;gLk; ,uz;L njhopy;fisf; Fwpg;gpLf.	 	

^viii&	Nkw;Fwpj;j kz; khjpupapd; pH ngWkhdj;ijg; gupNrhjpf;Fk; Kiwnahd;iwf; Fwpg;gpLf.	
	 	

8.	 (A)	 A, D, E %yfq;fs; Ijurd; (H) cld; cUthf;Fk; Nru;itfspd; mikg;Gfs; Gs;sp> Gs;sb %yk; 
fPNo fhl;lg;gl;Ls;sd. ^f.Nt - xt;nthU %yfj;jpdJk; ,Wjp Xl;by; cs;s ,yj;jpud;fs; kl;LNk 

fhl;lg;gl;Ls;sd.&     
	 	

	 	 	 	

A

H H

E

H H

DH

H

H

	 	 ^i&	 %yfk; A ,d; tYtsT ahJ?	 	 	

	 	 ^ii&	 NkNy jug;gl;Ls;s %yfq;fSs; Mtu;j;jd ml;ltizapy; xNu $l;lj;ijr; Nru;e;j %yfq;fs; vit?

	 	 ^iii&	 	%yfk; D MdJ thAthf ,aw;ifapy; fhzg;gLfpd;wJ. mt;thA %yf;$W D2 ,d; mikg;ig  Gs;sp> 

	Gs;sb tbtpy; tiue;J fhl;Lf.

	 	 ^iv&	 	NkNy fhl;lg;gl;Ls;s DH3 Nru;it jput epiyapy; cs;snjdf; fUJf. ,j;jputj;jpD}lhf 

	kpd; flj;jg;gLfpd;wjh? ckJ tpilf;F fhuzj;ijj; jUf. 	

	 	 ^v&	 	E %yfk; FNshuPDld; %d;WmZf;nfhz;l (triatomic) %yf;$iw cUthf;Fk;. mk;  

	%yf;$wpd; #j;jpuj;ij vOJf.

	 (B)	 A, B, C Mfpa %d;W fiuaq;fs; njhlu;ghfTk; E, F, G Mfpa fiug;ghd;fs; %d;W njhlu;ghfTk; rpy 
jfty;fs; ml;ltizapy; jug;gl;Ls;sd.		

	 	

fiuak; fiuaj;jpd; ,ay;Gfs; fiug;ghd; fiug;ghdpd; ,ay;G

A mad; Nru;it E KidTj;jd;ik $ba fiug;ghd;

B KidTj;jd;ikahd gq;fPl;LtYg;gpizg;G F KidTj;jd;ik Fiwe;j fiug;ghd;

C KidTj;jd;ikaw;w gq;fPl;LtYg; gpizg;G G KidTj;jd;ikaw;w fiug;ghd;

	 	 ^i&	 E, F, G ,d; xNu fdtstpy; fiuAk; A ,d; $bajpzpT vf;fiug;ghdpy; fiufpwJ@

	 	 ^ii&	  O  H my;yJ  N  H  $l;lk; nfhz;l %yf;$Wfs; mlq;fpa fiug;ghd; vJ?     	

	 	 ^iii&	 E, F, G fiug;ghd;fspd; rkkhd msitg; ngw;W fiuak; C If; fiuj;j NghJ  

	 %d;W fiug;ghd;fspYk; KiwNa x, y, z fpuhk; fiue;jJ x, y, z jpzpTfis VWtupirg;gLj;jp vKJf.	

	 	 ^iv&	 ed;whf kpd;idf; flj;jf;$ba fiury; xd;iwj; jahupj;Jf; nfhs;tjw;F nghUj;jkhd 		

	 fiuak;> fiug;ghidg; ngaupLf. 	

	 	 ^v&	 E, F, G fiug;ghd;fSs; mjpfsT Mtpg;gwg;Gs;s fiug;ghd; vJ?	

	 	 ^vi& A fiuaj;jpd; rkkhd jpzpTila gspq;FfisAk;> J}isAk; fiug;ghd; E ,d; rkkhd 

	 fdtsTila fiug;ghd;fspy; ntt;Ntwhff; fiuf;fg;gl;lJ. A J}shf cs;sNghJ kpff;  
	 FWfpa Neuj;jpy; fiue;jJ. ,t; mtjhdj;jpw;fhd fhuzj;ij tpsf;Ff.		
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9.	 (A)	 rPuhd Ntfj;Jld; gazpf;Fk; Gifapuj vQ;rpd; gFjpapdhy; 8000 N tpir toq;fg;gLfpd;wJ.
	 	 ^i&	 ,r;re;ju;g;gj;jpy; Gifapuj vQ;rpd; kPJ nraw;gLk; tpisAs; tpir ahJ?	

	 	 ^ii&	 mirtpw;F vjpuhf Gifapuj vQ;rpd; kPJ njhopw;gLk; tpirnahd;iwf; Fwpg;gpLf.	

	 	 ^iii&	 Gifapuj vQ;rpdpd; jpzpT 20,000 kg vdpd;> Gifapuj vQ;rpd; %yk; toq;fg;gLk; tpir 	

8000 N ,Ue;J 8500 N tiu mjpfupf;fg;gl;lJ. 	    

	 	 	 (a)	 Gifapuj vQ;rpdpd; Mu;KLfiyf; fhz;gjw;F> ePq;fs; gad;gLj;Jk; ,af;fk; njhlu;ghd  

	 tpjpapd; ngaiuf; Fwpg;gpLf. 

			   (b) Mu;KLfypd; ngWkhdj;ijf; fhz;f.  

	 	 ^iv&	 Gifapuj vQ;rpd; Nkw;$wpathW rPuhd Ntfk;> Mu;KLfYld; gazpf;Fk; re;ju;g;gq;fs; 

,uz;Lf;FKupa Ntf - Neu tiuigg; gUkl;lhd tiugpy; tiue;J fhl;Lf. (vz; ngWkhdq;fisf; 

fhl;lj; Njitapy;iy.)	    
	 	 	 	 	 	 	

	 (B)	 230 V ,io kpd;Fkpnohd;W gpujhd kpd;toq;fYld; xspiag; ngw;Wf; nfhs;sg; nghUj;jg;gl;Ls;sJ.     

	 		 ^i&	 kpd;Fkpopy; 100 W vdf; Fwpg;gplg;gl;bUe;jJ. ,jd; %yk; tpsq;fpf; nfhs;tJ ahJ?	

	 		 ^ii&	 ,k;kpd;Fkpo; rPuhf 5 epkplk; xspu;e;jJ. ,jd; NghJ cw;gj;jp nra;ag;gLk; ntg;g rf;jpia [{ypy; (J) fhz;f.

	 		 ^iii&	 flj;jpnahd;wpw;F FWf;fhf V mOj;jNtWghL cs;sNghJ mjD}lhf I kpd;Ndhl;lk; t Neuk; 
gha;e;jhy; (nrythFk;) kpd;rf;jp H If; fhz;gjw;fhd rkd;ghL xd;iwg; ngWf. 

	 		 ^iv&	 kpd;Fkpo; 5 epkplk; rPuhf xspUk; NghJ ,k; kpd;FkpopD}lhfg; ghAk; kpd;Ndhl;lj;ij mk;gpaupy; (A) fhz;f.

	 		 ^v&	 ^a&	tPl;L kpd;Efu;it msf;Fk; kpd; myiff; Fwpg;gpLf.

		 	 	 ^b&	Nkw;$wpj;j kpd;Fkpo; 4 kzpj;jpahyk; xspu;e;jhy; nrythFk; kpd;dyF ahJ?

			  ^vi&	 ,iokpd;Fkpio tpl CFL, LED Nghd;w kpd; Fkpo;fisg; gad;gLj;JtJ gaDs;sJ vdg;  

			     	 gj;jpupifapy; mwptpj;jy;fs; ntspaplg;gLfpd;wd. ,jw;fhd tpQ;Qhd uPjpahd fhuzj;ijf; Kd;itf;Ff.

10.	(A)	fPNo jug;gl;Ls;s mikg;ghdJ Mokhd Fopnahd;wpy; ,Ue;J Riknahd;iw ,yFthf 

			  cau;j;Jtjw;F gad;gLj;jg;gLfpd;wJ. ,J rpy;Yk; mr;rhzpiaAk; xj;j vspa nghwpahFk;.
	 	 	

	 	 	
100 kg

R

F

r 

	

		  ^i&	 100 kg jpzpit 5 m cau;j;Jtjw;F Nkw;gb nghwp gad;gLj;jg;gl;ljhapd; ,r;Rik kPJ nra;j 

Ntiyiaf; fhz;f.       

	 	 ^ii&	 ,g;nghwpahdJ 100% tpidj;jpwDld; ,aq;Ffpd;wJ vj;jdj;jpw;fhf toq;fg;gLk; tpir F ,dhy; 
Mw;wg;gLk; Ntiyiaf; fhz;f. 

	 	 ^iii&	 ngupa cUisapd; Miu (R) 1 m MfTk;> rpwpa cUisapd; Miu (r) 20 cm MfTk; cs;s NghJ 

,g;nghwpapd; Ntf tpfpjj;ijf; fhz;f.  	  

	 	 ^iv&	 Rik 5 m cauk; cau;j;jg;gLk; NghJ vj;jdk; toq;fg;gLk; E}y; tpLtpf;fg;gLk; ePsj;ijf; fhz;f.   

	 (B)	 miy ,af;fnkhd;wpd; tupg;glj;ijf; fPNo fhzyhk;.	 	 	

	 	 	

A B C Neuk; 

	 	 ^i&	 ,jid tpilj;jhspy; gpujp nra;J miy ePsk;> tPr;rk; vd;gtw;iwf; Fwpj;Jf; fhl;Lf.	

	 	 ^ii&	 jug;gl;l miy ,af;fk; A ,y; ,Ue;J C tiu gazpg;gjw;F 0.2 nrf;fd; vLj;jJ vdpd; 

miyapd; kPbwidf; fhz;f.	

	 	 ^iii&	 xypaiyapd; kPbwd; khWgLk; NghJ fhJf;F Nfl;Fk; xypapd; vr;rpwg;gpay;G khWgLfpwJ vd;gJ 
vg;ngaupdhy; miof;fg;gLk;?

	 	 ^iv&	 ePq;fs; tpdh ^iii&,y; Fwpg;gpl;l xypapd; rpwg;gpay;igj; jtpu;e;j Vida rpwg;gpay;Gfs; khwhky; 
fhzg;gbd; ePq;fs; gpujpnra;j tupg;glj;jpy; Fwpg;gpl;l xypapd; kPbwd; ,uz;L klq;fhFk; NghJ 

mjidg; Gs;spf; (dotted) Nfhl;bd; %yk; tiue;J fhl;Lf. 

	 	 ^v& 	  ^a&	miy ePsk; (λ)" kPbwd; (f ) xypapd; Ntfk; (v) vd;gtw;wpw;fpilapyhd njhlu;ig vOJf.	
			    ^b&	,irf;fitapd; kPbwd; 512 Hz MFk;. tspapy; xypapd; Ntfk; 330 m s−1 vdf; fUjp  

			 ,irf;fitapdhy; cw;gj;jp nra;ag;gLk; xyp miyapd; miy ePsj;ijf; fhz;f.	    

	 	 ^vi&	 kpd;fhe;j miy> xypaiy vd;git xd;wpypUe;njhd;W NtWgLk; ,uz;L ,ay;Gfisf; Fwpg;gpLf.

***


