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gFjp - I 
1. jhtuf;fyr;Rthpy; czT Nrkpf;fg;gl;bUf;Fk; $W vJ? 

(1) khg;nghUs;   (2) fpisf;Nfh[d;  (3) ngg;hpNlhf;fpisf;fd;  

(4) nrYNyhR   (5) gpuw;NwhR 
 

2. gPw;W}l;> fUk;G Nghd;wtw;wpy; mlq;fpapUf;Fk; fhNghitjNuw;W vt;tifapy; 

tifg;gLj;jg;gLk;? 

(1) xUrf;fiul;L   (2) ,Urf;fiul;L   (3) gy;rf;fiul;L 

(4) Gujq;fs;   (5) ,ypg;gpl;Lfs; 

 

3. ituRf;fs; njhlHghd gpd;tUk; $w;Wf;fSs; vJ rhpahdJ? 

(1) NtW capu;f;fynkhd;wpDs; ,Uf;Fk;NghNj ,tw;wpdhy; ,dk;ngUf;f KbahJ. 

(2) vy;yh ituRf;fSk; fl;Lg;gl;l mf xl;Lz;zpfshFk; 

(3) vy;yh ituRf;fSk; RNA iaf; nfhz;Ls;sd. 

(4) capUs;s fyq;fspDs; khj;jpuk; ituRf;fs; cz;L 

(5) ,it xspj; jw;Nghriz Kiwiaf; fhz;gpf;Fk;. 

 

4. gpd;tUk; Nghriz Kiwfspy; rf;jp %ykhf mNrjd Nru;itfisg; gad;gLj;Jk; $l;lk; / 
$l;lq;fshtd  

(A) ,urhad gpwNghriz     (B) xsp jw;Nghriz   

(C) ,urhad jw;Nghriz    (D) xsp gpwNghriz  

(1) A kl;Lk;  (2) A Ak; B Ak;  (3) B Ak; C Ak;  (4) C kl;Lk;  (5) B, C, D Mfpad kl;Lk;  

5. nghshjhu hPjpapy; NjdP tsHg;G gpugy;akile;Js;sJ. NjdPapd; clw;fl;likg;Gfs; gw;wpa 

gpd;tUtdtw;Ws; jtwhdJ vJ? 

(1) jiy> neQ;riw> tapW vd cly; %d;W gFjpfshfg; gpupf;fg;gl;Ls;sJ. 

(2) neQ;rpy; Muk;gpf;Fk; %l;Lf;fisf; nfhz;l Nrhbg; ghjq;fs; %d;W cs;sd. 

(3) ifw;wpdhyhd Gwtd;$L fhzg;gLk;. 

(4) xUNrhb cz;Hnfhk;G %d;W Nrhbr; rpwFfs; Mfpad cs;sd. 

(5) mKjk; cwpQ;rpf; Fbf;f Xl;L Foha; fhzg;gLk; 

 

6. capHg;ghpfhuk; gw;wpa gpd;tUk; $w;Wf;fSs; jtwhdJ 

(1) ePu;r; #oy;fspy; Nrjd khRgLj;jpfspd; kl;lj;ijf; Fiwg;gjw;F gad;gLj;jg;gLfpd;wJ 

(2) czTf; ifj;njhopypy; cgNahfg;gLj;jg;gLk; fopTePHg; ghpfhpg;G ,ae;jpu tiffspy; fopT 

gphpifailjiyj; Jhpjg;gLj;jg; gad;gLj;jg;gLfpd;wJ. 

(3) ePHr; #oypfspy; tope;NjhLk; vz;nzia mfw;wg; gad;gLj;jg;gLfpd;wJ. 

(4) kdpjhpy; cjuf;Fly;fspy; cs;s Neha;fisg; ghpfhpf;fg; gad;gLj;jg;gLfpd;wJ. 

(5) cNyhff; ifj;njhopw; fopTfspy; FNuhkpak; Nghd;w ghucNyhfq;fis mfw;wg; 

gad;gLj;jg;Lfpd;wJ. 
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7. fyq;fspYs; cw;gj;jp nra;ag;gLk; Nrjdg; gjhHj;jq;fs; mDNrg tpisnghUl;fshf mikAk;. 

mj;NjhL mq;fpfs; ,urhadr; NrHitfisAk; cw;gj;jp nra;fpd;wd. gpd;tUtdtw;Ws; mjpfsT 

vjNdhiy capH ,urhad hPjpapy; ngw;Wf;nfhs;sf;$ba re;jHg;gk; vJ? 

(1) Gspf;fr;nra;ag;gLk; muprpkhf;fyit   

(2) fUk;Gnty;yj;ij nehjpf;fr;nra;jy; 

(3) vjPd;thA      

(4) Njq;fha;g;ghiy nfhjpf;fitj;jy; 

(5) vjPd; thATld; nfhjpePuhtpia caHmKf;f>ntg;gepiyapy; gad;gLj;jy; 

8. fPNo fhl;bathW %d;W gupNrhjidf; Foha;fs; jahu; nra;ag;gl;ld. 

A - FSf;NfhRf; fiury;    B - Rf;FNuhRf; fiury; + Ijhd HCl 
C - khg;nghUs; fiury; + mkpNyR 

xU kzpj;jpahyj;jpd; gpd;> %d;W gupNrhjidf; Foha;fSf;Fs;Sk; ngdbf;l; fiury; 

Nru;f;fg;gl;l gpd;du; nkJthf mit ePu;j;njhl;bapy; #lhf;fg;gl;ld. NkYs;stw;wpy; vjpy; / 
vtw;wpy; nre;epw tPo;gbT mtjhdpf;fg;gl;lJ. 

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

(4) A, B vd;gdtw;wpy;   (5) A, B, C vy;yhtw;wpYk; 
 

9. jhf;ftPjj;jpy; gq;fspg;Gr; nra;ahj fhuzp gpd;tUtdtw;Ws; vJ? 

(1) jhf;fpfspd; nrwpT 

(2) jhf;fk; epfOk; ntg;gepiy  

(3) Cf;fp 

(4) jhf;fk; epfOk; ghj;jpuj;jpd; fdtsT 

(5) jhf;fpfspd; ngsjpfj;jd;ik (ngsjpf ,ay;G)  

 

10. jhtu Kjy;fspypUe;J ngw;Wf;nfhs;Sk; Mtpg;gwg;Gs;s eWkz vz;nza; xd;W gw;wPwpa 

nfhy;ypahfTk; typepthuzpahfTk; gad;gLj;jg;gLk; NrHit gpd;tUtdtw;Ws; vJ? 
 

(1) ,A+[pNdhy;   (2) fNgapd;    (3) [pd;[Nuhy;  

(4) rpdky;bifl;L  (5) vgpf;fw;nwr;rpd;  

11. gy;gFjpaq;fs; gw;wpa gpd;tUk; $w;Wf;fspy; rhpahdJ vJ? 

(1) ,aw;if ,wg;ghpd; xt;nthU kPs; tUk; myFk; ,uz;L> fhgd; - fhgd; ,ul;ilg; 

gpizg;Gf;fisf; nfhz;Ls;sd. 

(2) nghypitidy; FNshiul;L xU ntg;gkpWf;Fk; gy;gFjpakhFk;. 

(3) ,aw;if ,wg;ghpd; Kg;ghpkhzf; fl;likg;G ty;fidRg;gLj;Jtjd; %yNk fpilf;fpd;wJ. 

(4) nghyp];iuhpd; XH xLq;fy; gy;gFjpakhFk;. 
(5) Gujq;fs; xU ePz;l rq;fpypiaf; nfhz;l njhFg;Gf;Fhpa gy;gFjpakhFk;. 

12. Gnuhg;Ngd; C3H8(g) thAthdJ G+uz jfdkilAk; NghJ eilngWk; ,urhadj;jhf;fk; fPNo 

jug;gl;Ls;sJ. C3H8 ,d; %yHj;jpzpT 44 gmol-1 MFk;. 

C3H8(g)+5O2  (g)  → 3CO2 (g)+ 4H2O(g) 
,j;jfd jhf;fj;jpw;fhd jhf;f ntg;gk; 340 kJ MFk;. Gnuhg;Ngdpd; 76 g G+uz jfdkilAk;NghJ 

ntspNaWk; ntg;gj;jpd; msT kJ ,y;>  

(1) −�340 ×76 
44

�   (2) −�340 ×44
76

�   (3) −�44  ×76
340

�   

(4) (76 × 44 × 340)  (5) −  � 340
44 ×76

�  
 

13. ,yhkpr;ir jhtuj;jpypUe;J fpilf;Fk; JizaDNrgp fhtl;lk;Gy; vz;nziag; 

ngw;Wf;nfhs;sg; gad;gLj;Jtjw;fhd kpfg; nghUj;jkhd Kiw gpd;tUtdtw;Ws; vJ? 

(1) nfhjpePuhtpf; fha;r;rptbj;jy;   (2) nkOifg; gad;gLj;jp mOj;Jjy;.  

(3) epuy; epwg;gjptpay; El;gk;   (4) fiug;ghd; %yg; gpupj;njLg;G 

(5) Fspu;epiy mOj;jy;. 
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14. rpwpjsT Rz;zhk;Gf; fy;iy tpdhfphpAld; jhf;fk; Ghpatplg;gl;lJ. ,jd;NghJ 15 epkplj;jpw;fhd 

Rz;zhk;Gf;fy; FiwtilAk; tPjk; ghpNrhjid hPjpahfj; Jzpag;gl;L tiuGgLj;jg;gl;lJ. 

tiugpNy Kjy; 5 epkplj;jpw;fhd gbj;jpwd; 𝑚𝑚1 ck;> ,Wjpahd 5 epkplj;jpy; gbj;jpwd; 𝑚𝑚2 ck; 

fzpf;fg;gl;lJ. ,j;jhf;fj;jpw;fhd ruhrhpj; jhf;ftPjk; 𝑅𝑅 ck; MFk;. 𝑅𝑅,𝑚𝑚1,𝑚𝑚2 Mfpa 

ngWkhdq;fSf;F ,ilapyhd rhpahd njhlHG ahJ? 

(1) 𝑅𝑅 > 𝑚𝑚1 > 𝑚𝑚2     (2) 𝑅𝑅 = 𝑚𝑚1 = 𝑚𝑚2 

(3) 𝑚𝑚2 < 𝑅𝑅 < 𝑚𝑚1     (4) 𝑅𝑅 >  𝑚𝑚1 = 𝑚𝑚2 

(5) 𝑚𝑚2 > 𝑅𝑅 > 𝑚𝑚1  

15. jhf;fnkhd;W eilngw gpd;tUk; ve;j epge;jid / epge;jidfs; G+uj;jp nra;ag;gl Ntz;Lk;? 

A. jhf;fj; Jzpf;iffspilNa NkhJif epfo Ntz;Lk;. 

B. jhf;fj; Jzpf;iffs; ntt;NtW jpirfspy; NkhJifaila Ntz;Lk;. 

C. Vtw; rf;jpia tpQ;rf;$ba msT rf;jpiag; ngw;wpUf;f Ntz;Lk;. 

(1)  𝐴𝐴  kl;Lk;   (2) 𝐴𝐴,𝐵𝐵  kl;Lk;.  (3) 𝐴𝐴,𝐶𝐶  kl;Lk;. 
(4) 𝐵𝐵,𝐶𝐶  kl;Lk;.   (5) 𝐴𝐴,𝐵𝐵,𝐶𝐶 vy;yhk; 
 

16. fPNo jug;gl;Ls;s xU gjhHj;jj;jpd; ntg;gkhf;fy; tisap ntg;gepiyf;Fk; Neuj;jpw;FkpilNa 

tiuag;gl;lJ.  mt;tiugpNy 𝐷𝐷 − 𝐸𝐸 ,ilntspfspy; gjhHj;jj;jpdJ %yf;$Wfspd; rf;jp 

gw;wpa gpd;tUk; $w;Wf;fspy; rhpahf tpsf;FtJ vJ? 

 
 

 

 

 

 

 

 

 

(1) %yf;$Wfspd; mOj;j rf;jp Fiwtila ruhrhp ,af;fr;rf;jp mjpfhpf;Fk; 

(2) %yf;$Wfspd; mOj;j rf;jp mjpfhpf;f ruhrhp ,af;fr;rf;jp mjpfhpf;Fk; 

(3) %yf;$Wfspd; mOj;j rf;jp mjpfhpf;f ruhrhp ,af;fr;rf;jp FiwtilAk; 

(4) %yf;$Wfspd; mOj;j rf;jp mjpfhpf;f ruhrhp ,af;fr;rf;jp khwhky; Ngzg;gLk; 

(5) %yf;$Wfspd; mOj;j rf;jp khwhky; Ngzg;gl ruhrhp ,af;fr;rf;jp mjpfhpf;Fk; 

17. jw;fhyj;jpy; capHBry; cw;gj;jp gpugy;akile;JtUfpd;wJ. tspkz;lyj;jpw;F fhgdPnuhl;irl;L 

thAitr; NrHg;gjpy; mjpfsT gq;fspg;G nra;ahjJ gpd;tUtdtw;Ws; ve;j capH Bry;? 

(1)B5   (2) B100   (3) B2  (4) B20  (5) B30 

18. jhtug; gFjpfspypUe;J Ntwhf;fg;gl;l gz;gLj;jh tpisTis J}a;ikahf;fp Ntwhf;fpf;nfhs;s 

gy;NtW epwg;gjpapay; El;g Kiwfs; gad;gLj;jg;gLfpd;wd. ,jpy; fljhrp epwg;gjpapaypapy; 

%yf;$Wfspd; vt;tpay;G gad;gLj;jg;gLfpd;wJ? 

(1) jput mtj;ijfspy; fhzg;gLk; fiug;ghd; fiua %yf;$Wfspd; ftHr;rpAk; ,aq;;Fk;NtfKk; 

(2) jput mtj;ijfspy; fhzg;gLk; fiug;ghd; fiua %yf;$Wfspd; ntt;NtW mlHj;jp 

(3) jput mtj;ijfspy; fhzg;gLk; fiug;ghd; fiua %yf;$Wfspd; ntt;NtW nfhjpepiy 

(4) jput mtj;ijfspy; fhzg;gLk; fiug;ghd; fiua %yf;$Wfspd; ePhpy;fiuAk; jd;ik 

(5) jput mtj;ijfspy; fhzg;gLk; fiug;ghd; fiua %yf;$Wfspd; xl;Lk;jd;ik 

19. nkd;gil epwg;gjpapay; (TLC) jfl;bd; kPJ khjpupia itg;gjw;nfd gad;gLj;jg;gLtJ> 

(1) kapu;j;Jisf; Foha;  (2) Fz;̂ rp Kid   (3) tpuy; Edp 

(4) ngdprpypd; Kid  (5) fz;zhbf;Nfhy; 
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20. ,urhad cw;gj;jpf;fhfg; gad;gLj;jg;gLk; NrHitfs; njhlhghf rfy njhopEl;gj; 

jfty;fisAk; cs;slf;fpa gjhHj;jg; ghJfhg;;G juTfisf; nfhz;l tpgug; gj;jpuk; vt;thW 

miof;fg;gLk;? 

(1) Patent  (2) MSDS (3) DATA SHEET (4)SLS  (5) ISO 
 

21. epwg;G+r;R cw;gj;jpapy; ijj;Njdpak; <nuhl;irl;L (TiO2) mjhtJ c&j;ijy;(𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅) 
gad;gLj;jg;gLtjd; Nehf;fk;> 

(1) xU epug;gpahf    (2) xU $l;Lg;nghUSf;fhff  
(3) xU epwg;nghUSf;fhf   (4) xU jbg;ghf;fpahf 
(5) xU fiug;ghdhf 

 
22. %yg;nghUl;fshf ,aw;iftsq;fisg; gad;gLj;Jk;NghJ ftdpf;f Ntz;ba tplak; 

gpd;tUtdtw;Ws; vJ? 

(1) Fiwthd cs;sPLfspypUe;J mjpf KbTg; nghUl;fisg; ngwf;$bajhf ,Uj;jy; 

(2) njhopw;rhiyapd; Rw;Wg;Gwj;jpy; jhuskhff; fpilj;jy;  

(3) kypthd %yg;nghUshf ,Uj;jy; 

(4) kPsg; GJg;gpf;fj;jf;f tskhf ,Uj;jy;   

(5) ,yFthfr; nrd;wilaf;$ba ,lj;jpy; mike;jpUj;jy; 

 

23. 24 𝑚𝑚 ePsKk; 18 𝑚𝑚 mfyKk; nfhz;l xU nrt;tf kpsfha;g; ghj;jpnahd;wpd; ,uz;L 

%iytpl;lq;fspYk; E}y; fl;lg;glTs;sJ. ,uz;L %iytpl;lq;fspdJk; nkhj;j ePsk; ahJ? 

(1) 30 𝑚𝑚  (2) 60 𝑚𝑚 (3) 120 𝑚𝑚 (4)40 𝑚𝑚 (5) 2√3 𝑚𝑚 
 

24. epiyf;Fj;Jau NfhGuj;jpd; Nky;js cr;rpg;Gs;spia fpilepyj;jpYs;s Gs;sp 𝐶𝐶 apYs;s 

mtjhdpg;ghsH Nehf;Fk;NghJ Vw;wf;Nfhzk; 30° MFk;. NfhGuj;ij Nehf;fp 40m ele;J 

cr;rpg;Gs;spia kPz;Lk; mtjhdpf;Fk;NghJ Vw;wf;Nfhzk; 60° Mapd; NfhGuj;jpd; cauj;ijj; 

jUtJ (tan 30° = 1
√3

, tan 60° =√3  vdTk; √3 = 1.7 MfTk; nfhs;f) 

(1) 40𝑚𝑚  (2) 34𝑚𝑚 (3) 46𝑚𝑚 (4) 60𝑚𝑚  (5)  68𝑚𝑚  
 

25. Kf;Nfhz tbt G+q;fh xd;wpd; %iyfshf 𝐴𝐴,𝐵𝐵,𝐶𝐶 Mfpa Gs;spfs; cs;sd. 𝐴𝐴𝐴𝐴 = 80𝑚𝑚 MfTk; 

AC = 30m MfTk; 𝐴̂𝐴 = 60° MfTk; ,Ug;gpd; G+q;fhtpd; gug;gsT rJukPw;whpy;  

(sin 30° = 1
2

, sin 60° = √3
2
 vdTk; √3 = 1.7 MfTk; nfhs;f) 

(1)2010  (2) 2214 (3) 600  (4) 1020   (5)  510 
 

26. cUtpYs;s Kf;Nfhzpfspy;> Kf;Nfhzpfs; ABC kw;Wk; 𝐴𝐴𝐴𝐴𝐴𝐴 
Mfpatw;wpd; gug;gsTfSf; fpilapyhd tpfpjk; √3 ∶ 2 
Mapd;> gf;fq;fs; 𝐴𝐴𝐴𝐴:𝐴𝐴𝐴𝐴 Mfpatw;wpd; tpfpjkhdJ> 

(sin 30° = 1
2

, sin 60° = √3
2
 vdf; nfhs;f) 

(1) 1:√3   (2) 2:√3  (3) 2: 3  

(4) √3: 2   (5) 3: 2 
 

27. Miu 𝑎𝑎1,𝑎𝑎2 MfTs;s ntt;NtW Miur;rpiufspd; Nfhzk; 𝜃𝜃 MFk;. Miu 𝑎𝑎1 MfTs;s 

Miur;rpiwapd; gug;G Miu 𝑎𝑎2 MfTs;s Miur;rpiuapd; gug;gstpd; miu 

klq;fhFk;. 𝑎𝑎1,𝑎𝑎2 ,ilapyhd tpfpjk; gpd;tUtdtw;Ws; vJ? 

(1) 1: 2   (2) 1:√2 (3) √2 ∶ 1  (4) 3:√2 (5)  1 ∶ √3 
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28. y = 2𝑥𝑥 + 4 vDk; Neu;Nfhl;bd; ntl;Lj;Jz;bd; Clhfr; nry;Yk; Neu;Nfhl;bd; rkd;ghL ahJ? 

(1) 𝑥𝑥 = 4  (2) 𝑦𝑦 = 4 (3) 3𝑦𝑦 = 4 (4) 3𝑥𝑥 = 4 (5) (𝑥𝑥 − 𝑦𝑦) = 4 
 

29. xU njf;fhl;bd; jsj;jpy; ,Uf;Fk; 𝐴𝐴 ≡ (5,6),𝐵𝐵 ≡ (7,12) vDk; Gs;spfSf;fpilNa cs;s kpff; 

FWfpa J}uk; ahJ 

(1) √8  (2) √26 (3) √40 (4) 26  (5) 40 

 

30. Miur;rpiwnahd;wpd; Miu r ck; ikaj;jpy; vjpuikf;Fk; Nfhzk; 𝜃𝜃 MiuaDk; MFk;. ,jd; 

gug;gsT 𝐴𝐴 MFk;. Miu ,Uklq;fhfTk; Nfhzk; miu klq;fhfTk; mt; Miurr;rpiwapy; 

Mf;fg;gbd; Miur;rpiwapd; Gjpa gug;gsT A apd;  

(1) ½ klq;F   (2) 2 klq;F    (3) 4 klq;F  

(4) 8 klq;F  (5) 16 klq;F 

 
31. mUfpYs;s ml;ltizapy; guk;gypd; ,il 50 

MFnkdpy;> x ,d; ngWkhdj;ij jUtJ>  

(1) 50  (2) 116  (3) 111.6  

(4) 114  (5) 161.1 

 

32. 2, 3, 6, 6, 8, 𝐗𝐗 Mfpa vz;fspd; ,il 6 Mapd; 𝐗𝐗 ,d; ngWkhdk; ahJ? 

(1) 6  (2) 11  (3) 10  (4) 8  (5) 14 

 

33. ,wg;gH Fohnahd;wpd; cs;tpl;lj;ij msg;gjw;F kpfTk; cfe;j cgfuzk; vJ? 

(1) efUk; EZf;Ff;fhl;b (2) NtzpaH ,Lf;fp   (3) tOf;Fk; ,Lf;fp  

(4) kPw;wH tiuNfhy;  (5) Ez;khdpj; jpUFf; fzpr;rp  

 

34. 100℃ ,y; fhzg;gLk; 1kg ePu; ntg;gepiyapy; khw;wkpd;wp KOikahf ePuhtpahf khWtjw;F 

vLf;Fk; ntg;gk;>  

(1) jfd ntg;gkhFk;     (2) jhf;f ntg;gkhFk;   

(3) cUfypd; jd;; kiwntg;gkhFk;   (4) Mtpahjypd; jd; kiwntg;gkhFk;   

(5) jd;ntg;gf; nfhs;ssthFk; 

 

35. gpd;tUtdtw;Ws; vJ [_y;fspy; mstplyhk;? 

A. tpir xd;wpdhy; nra;ag;gl;l Ntiy 

B. <Hitapyhd mOj;jr;rf;jp 

C. tpir xd;wpdJ KWf;fk; 

(1) A kl;Lk;  (2) 𝐴𝐴,𝐵𝐵 kl;Lk; (3) 𝐵𝐵,𝐶𝐶 kl;Lk; (4) 𝐴𝐴,𝐶𝐶 kl;Lk; (5) ahTk; rhp 
 

36. xU fpNyhf;fNyhhp(kCal) vt;tsT [_y; (J) ,w;Fr; rkk;? 

(1) 4.184  (2) 1055  (3) 41.84  (4) 4184  (5) 735.49 
 

37. m kg, 2m kg Mfpa ,U jpzpTfspd; ce;jq;fs; rkdhFk;NghJ mtw;wpd; ,af;frf;jpfspd; 
tpfpjk; ahJ? 

(1) 1  (2) 1
2
  (3)  2  (4) √2   (5) 

1
√2
 

38. 1mm2 FWf;Fntl;Lg;gug;Gila rPuhd FohapD}L 10ms−1 vDk; Ntfj;Jld; ePH fpilahf 
ntspNaw;wg;gLfpd;wJ. ,j;jputj;jpd; fdtsT gha;r;ry; tPjk;> 

(1) 1 × 10−6𝑚𝑚3   (2) 1 × 10−5𝑚𝑚3  (3) 1 × 10−4𝑚𝑚3 

(4) 1 × 10−3𝑚𝑚3   (5) 1 × 10−2𝑚𝑚3 
 

Gs;spfs; 10 20 30 x 
khztHfspd; 

vz;zpf;if 
2 5 7 6 
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39. 0.1m2 mbg;gug;Gila xU ghj;jpuj;jpy; 1m Moj;jpw;F ePH cs;sJ. mjid ntspNaw;Wtjw;fhf 

nra;ag;glNtz;ba Ntiyapd; msT> (ePhpd; mlHj;jp 1000kgm−3) 

(1) 1250 J  (2) 2500 J  (3) 5000 J  (4) 1000 J (5) 50 J 
 

40. xU kPf;flj;jpf;Fj; jdp ntg;gepiy (𝑇𝑇) 0T1T,w;Fk; jilj;jpwd; (ρ) ,w;FkpilNa cs;s khwiy 
kpf ed;whf tifFwpg;gJ 

 
 

41. fpil epyj;jpy; 5kg jpzpitAila Fw;wp itf;fg;gl;Ls;sJ. cuha;Tf; Fzfk; 0.4 MFk;. Fw;wp 

kPJ fpilahf 12N tpir gpuNahfpff;g;gbd;> Fw;wpapy; jhf;Fk; cuha;T tpir  

(1) 32 𝑁𝑁  (2) 20N (3) 12N (4) 22N   (5) 10N 
 

42. ePh;tPo;r;rpnahd;wpypUe;J 200kgs−1 vDk; tPjj;jpy; ePuhdJ gpwg;ghf;fpnahd;wpd; myFfspd; kPJ 

tpOfpd;wJ. ePH tPo;r;rpapd; cauk; 100m Mapd;> 80% jpwidf; fUJifapy; gpwg;ghf;fpapd; tY 

vt;tsT? 

(1) 16kW  (2) 160kW (3) 1.6kW (4) 80kW  (5) 500kW 

 

43. ,U Fw;wpfs; A, B vd;gd ntt;NtW gjhHj;jq;fshy; nra;ag;gl;lit. Fw;wp A ePhpd;Nky; mjd; 

fdtstpd; 
1
4
 gFjp NkNy ,Uf;FkhW kpjf;fpd;wJ. Fw;wp B ePhpy; mjd; fdtstpd; 

2
3
 gFjp 

mkpo;e;jpUf;FkhW kpjf;fpd;wJ. A, B Mfpa Fw;wpfspd; mlHj;jpfspd; tpfpjj;ij jUtJ> 
 

(1) 3 : 2  (2) 5 : 3 (3) 6 : 5 (4) 4 : 3  (5) 9 : 8  
 

44. mUfpNy jug;gl;Ls;s glj;;jpy; cs;sthW cuha;tw;w 

gdpg;gpuNjrj;jpy; gps;isiaiaf; nfhz;l njhl;;bapd; 

kPJ fpilf;F 30 °apy; F vDk; khwh tpiriag; 

gpuNahfpj;J kdpjndhUtd;; ,Oj;J 10m J}uk; 

efHj;jpdhd;. gps;isiaiaf; nfhz;l njhl;;bapd; jpzpT 

30 kg MFk;. mk;kdpjdhy; nra;ag;gl;l Ntiyiaj; 

jUtJ> (GtpaPHg;ghHLfy; = 10 𝑚𝑚𝑚𝑚−2) 

(1) 
3000
√3

    (2) 300
√3
   (3) 

√3
3000

 

(4) 3000√3   (5) 300√3  
 

45. ntg;gkhf;Fk; RUnshd;iwj; jahupf;fg; gad;gLj;jg;gLk; cNyhff;fk;gpapd; jilj;jpwd; 

6 × 10−5 Ωm MFk;. mjd; FWf;Fntl;Lg; gug;gsT 1 mm2 MFk;.  240 V, 1200 W vdf; 

Fwpf;fg;gl;l RUnshd;iwj; jahupf;fj; Njitahd fk;gpapd; ePsj;ij jUtJ 
 

(1) 0.8 m  (2) 1.2 m (3) 1.5 m  (4) 48 m (5) 1.6 m 
 

46. 1kW mkpo;g;G ntg;gkhf;fpahdJ 200𝑉𝑉 mOj;jNtWghl;by; ,aq;ff;$baJ. ,jw;F 160V 
mOj;jNtWghl;ilg; gpuNahfpf;Fk;NghJ mt;ntg;gkhf;fpapy; vt;tsT rjtPjk; tYtPo;r;rpia 

Vw;gLk;? 

(1) 3.6  (2) 18  (3) 36   (4) 48   (5) 64 
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47. epak FwpaPLfspy;> jputnkhd;wpd; aq;fpd; Fzfk; 𝑌𝑌 MdJ gpd;tUk; vr;rkd;ghl;bdhy; 

fhl;lg;gLk;> 

(1) Y =
𝐹𝐹
𝐴𝐴�
𝑙𝑙
  (2) 𝑌𝑌 = 𝐹𝐹

𝑒𝑒
𝑙𝑙�
  (3) 𝑌𝑌 =

𝐹𝐹
𝐴𝐴�

𝑒𝑒
𝑙𝑙�
     (4) 𝑌𝑌 = 𝐹𝐹

𝑙𝑙�   (5) 𝑌𝑌 = 𝑒𝑒
𝑙𝑙�  

 

48. xNu ePsj;ij cila ,U Crpfspy; fdtsT gha;r;ry; tPjk; xNuasthf cs;s XH Crpapd; 

cs;tpl;lk; 0.4𝑚𝑚𝑚𝑚 MFk;. ,jw;Fg; gjpyhf cs;tpl;lk; 0.2𝑚𝑚𝑚𝑚 I cila Xu; Crpia gad;gLj;jp 

kUe;ij nrYj;Jtjw;F xUtH ngUtpuypdhy; gpuNahfpf;f Ntz;ba $Ljyhd mKf;fk; 

Kd;dijtpl vj;jid klq;F? 
  
(1) 2 klq;F    (2) 4 klq;F  (3) 8 klq;F     (4)  10 klq;F   (5) 16 klq;F 

 

49. jhf;ftpirAk; kWjhf;f tpirAk; gw;wpa gpd;tUk; $w;Wf;fis fUJf. 

(A) mit gUkdpy; rkd; 

(B) mit xNu nghUspd; kPJ jhf;Ffpd;wd. 

(C) mit jpirapy; xd;Wf;nfhd;W vjpuhdit. 
 
Nkw;Fwpj;j $w;Wf;fspy;  
 

(1) 𝐴𝐴 khj;jpuk; cz;ikahdJ.      (2) 𝐴𝐴,𝐵𝐵 khj;jpuk; cz;ikahdJ.  

(3) 𝐴𝐴,𝐶𝐶 khj;jpuk; cz;ikahdJ.      (4) 𝐵𝐵,𝐶𝐶 khj;jpuk; cz;ikahdJ  

(5) 𝐴𝐴,𝐵𝐵,𝐶𝐶 khj;jpuk; cz;ikahdJ.  
 

50. xU Nthy;w;WkhdpiaAk; xU mk;gpau;khdpiaAk; gw;wp nrhy;yg;gl;l gpd;tUk; $w;Wf;fis 
fUJf. 

A. Nthy;w;Wkhdpf;F ngupa mfj;jil cz;L. mNjNtis mk;gpau;khdpf;F rpwpa mfj;jil 
cz;L.  

B. xU Rw;Wf;F FWf;Nf cs;s Nthy;w;wsit msg;gjw;fhf Nthy;w;Wkhdp mr;Rw;Wld; 
njhlupy; njhLf;fg;gl;Ls;sJ. 

C. mk;gpau;khdp mjD}lhf XuyF Neuj;jpy; ghAk; kpd;Ndw;wj;ij msf;fpwJ. 
 
Nkw;Fwpj;j $w;Wf;fspy;  

(1) 𝐴𝐴 khj;jpuk; cz;ikahdJ.      (2) 𝐶𝐶 khj;jpuk; cz;ikahdJ.  

(3) 𝐴𝐴,𝐵𝐵 khj;jpuk; cz;ikahdJ.      (4) 𝐴𝐴,𝐶𝐶 khj;jpuk; cz;ikahdJ  

(5) 𝐵𝐵,𝐶𝐶 khj;jpuk; cz;ikahdJ.  
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gFjp 𝐀𝐀 − mikg;Gf; fl;Liu 

∗ vy;yh tpdhf;fSf;Fk; ,j;jhspNyNa tpil jUf. 

∗ xt;nthU tpdhTf;Fk; tplg;gl;Ls;s ,lj;jpy; ckJ tpilfis vOJf. nfhLf;fg;gl;Ls;s ,lk; 
ckJ tpilfSf;Fg; NghJkhdJ vd;gijAk; tphpthd tpilfs; mtrpakpy;iy vd;gijAk; 
ftdpf;f. 

 

gFjp 𝐁𝐁,𝐂𝐂,𝐃𝐃−  fl;Liu 

∗ 𝐁𝐁,𝐂𝐂,𝐃𝐃 Mfpa xt;nthU gFjpapypUe;Jk; Fiwe;jgl;rk; xt;nthU tpdh tPjk; njhpe;njLj;J 
ehd;F tpdhf;fSf;F khj;jpuk; tpil vOJf. ckf;F toq;fg;gLk; jhs;fis ,jw;Fg; 

gad;gLj;Jf. ,t;tpdhj;jhSf;nfd toq;fg;gl;l NeuKbtpy; vy;yhg; gFjpfisAk; 𝐀𝐀 MdJ 

𝐁𝐁,𝐂𝐂,𝐃𝐃 Mfpa gFjpfSf;F NkNy ,Uf;Fk;gbahf xUkpf;f ,izj;Jg; ghPl;ir 
Nkw;ghHitahshplk; ifaspf;f. 
 

∗ tpdhj;jhspd; gFjpfs; 𝐁𝐁,𝐂𝐂,𝐃𝐃 Mfpatw;iw khj;jpuk; ghPl;ir kz;lgj;jpypUe;J ntspNa vLj;Jr; 
nry;y mDkjpf;fg;gLk;. 

 %d;W  kzpj;jpahyq;fs; juk; :- 13  (2020) 
 

tlkhfhzf; fy;tpj; jpizf;fsj;Jld; ,ize;J 

njhz;ilkhdhW ntspf;fs epiyak; elhj;Jk; 

   jtizg; guPl;ir> etk;gu;- 2019 
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gFjp - II 
gFjp A - mikg;Gf;fl;Liu tpdhf;;fs; 

01)  
(a) jhtuq;fspy; czitj; njhFf;Fk; njhopw;rhiyahf ,iyfs; njhopw;gLfpd;wd. 

(i) xUtpj;jpiy> ,Utpj;jpiyj; jhtu ,iyfSf;fpilapyhd ,uz;L gpujhd NtWghLfis 
vOJf. 

 xUtpj;jpiy jhtuk; ,Utpj;jpiyj; jhtuk; 

1   

2   

 

(ii) vkJ ehl;by; gad;gLj;jg;gLk; jhtu ,iyfspd; ,uz;L ifj;njhopy; nghUshjhu 
mD$yq;fis vOJf.? 

1. ………………………………………………………………………………………………. 

2. ………………………………………………………………………………………………. 

(iii) ,yq;ifapd; epyg;gug;G> 35% gFjp fhLfshy; fl;lhak; epug;gg;gl Ntz;Lnkd 
khztndhUtd; Fwpg;gpl;lhd;. ,f;$w;NwhL cld;glf;$ba ,uz;L fhuzq;isf; Fwpg;gpLf. 

1. ……………………………………………………………………………………………….  

………………………………………………………………………………………………. 

2. .……………………………………………………………………………………………… 

………………………………………………………………………………………………. 

(b) Nrjd jpz;kf;fopT nghUshjhu tsnkhd;whFk;. capHthA jahhpj;jy; mtw;wpypUe;J 
ngwg;gLk; XH mD$ykhFk;. 

(i) Nrjdf; jpz;kf;foptpypUe;J ngwf;$ba kw;NwhH gad;ghL vd;d? 

………………………………………………………………………………………… 

(ii) NkNy (𝑏𝑏) (𝑖𝑖) ,y; ePH Fwpg;gpl;l gad;ghl;by;> gad;gLj;jg;gLk; Ez;zq;fpfSf;fhd epge;jid 
vd;d? 

…………………………………………………………………………………………….. 

(iii) capHthA jahhpj;jypd; gpujhd ehd;F gbKiwfisAk; Fwpg;gpLf.? 

1. ……………………………………………………………………………………………………. 

2. ……………………………………………………………………………………………………. 

3. ……………………………………………………………………………………………………. 

4. ……………………………………………………………………………………………………. 

(c) ifj;njhopnyhd;wpy; njhlq;FnghUl;fs; 𝐴𝐴 kw;Wk; 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 Mfpatw;iwg; gad;gLj;jpr; 
nra;ag;gLk; xU ifj;njhopypy; ,lk;ngWk; ,urhadj; jhf;fnkhd;wpd; NghJ epfOk; khw;wk; 
fPNo jug;gl;Ls;sJ. 
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(i) ,f;ifj;njhopy; nrad;Kiw vg;ngauhy; miof;fg;gLk;? 

…………………………………………………………………………………………………………… 

(ii) ,q;F %yg;nghUspy; fhzg;gLk; NrHit 𝐴𝐴 kw;Wk; tpisnghUl;fs; 𝐵𝐵,𝐶𝐶 Mfptw;iw fPNo 
ngahpLf. 

A. ……………………………………………….. 

B. ……………………………………………….. 

C. ………………………………………………. 

(iii) Nkw;gb tpisTfSs; gf;ftpisitg; gad;gLj;jj;jf;f NtnwhU ifj;njhopiyf; 
Fwpg;gpLf. 
 

…………………………………………………………………………………………………………… 

(iv) gpujhd tpistpy; Nkyjpfkhf 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 mlq;fpAs;sjhapd; mjid ePf;Ftjw;fhff; 
ifahsj;jf;f xU eltbf;ifiaf; Fwpg;gpLf 
 

……………………………………………………………………………………………………………  
 

(v) 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 ,w;Fg; gjpyhfg; gad;gLj;jf;$ba NtnwhU nghUisf; Fwpg;gpLf. 
 

……………………………………………………………………………………………………………  
 

02)  
(a) miwntg;gepiyapy; cWjpahdepiyapy; cs;s Ijurd; thA (H2(g)) xl;rprd; thA (O2(g)) 

Mfpa ,U thAf;fisAk; xU FLitapy; vLj;J rpwpjsT gpshl;bdk; (Pt) gTlH 

NrHf;fg;gl;l NghJ> thAepiyapYs;s ePiu (H2O(g)) tpisthf;fpaJ. 

,j;jhf;fj;jpw;fhd ,urhadr; rkd;ghL fPNo jug;gl;Ls;sJ. 

2H2 (g)  +  O2 (g)  →  2 H2O(g)     ∆H =   (−) 490 kJ/mol 
(i) NkYs;s jhf;fk; vt;tifj; jhf;fkhFk;? ………………………………………………………. 

(ii) NkYs;s jhf;fj;jpw;F gpshl;bdk; (𝑃𝑃𝑃𝑃); NrHf;fg;gl;ljd; fhuzk; vd;d?  

………………………………………………………………………………………………………… 

(iii) gpshl;bdk; NrHf;fg;gl;l gpd;dH> jhf;fj;jpd; jd;ik vt;thW ,Uf;Fk;? ,jw;Ff; fhuzk; 

vd;d? 

………………………………………………………………………………………………………… 

fhuzk; : ………………………………………………………………………………………………  

(iv) NkYs;s jhf;fj;ijf;fhl;l jhf;f tiuglj;ij 
rf;jpf;Fk; jhf;f Ms;$Wf;Fk; ,ilNa 
tisNfhl;il fPNoAs;s glj;jpy; tiuf. 

• 𝑃𝑃𝑃𝑃 ,y;yhj NghJ eilngWk; jhf;fj;jpw;fhd 

tisNfhl;il 𝑋𝑋 vDk; vOj;jhYk; 

• 𝑃𝑃𝑃𝑃 cs;sNghJ jhf;fj;jpw;fhd tisNfhl;il 

𝑌𝑌 vDk; vOj;jhYk; mNj glj;jpy;> 
gUk;gbahf tiue;J Fwpj;Jf;fhl;Lf. 
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(b) khztHFO xd;W ,urhadj; jhf;fnkhd;wpy; 
fiurnyhd;wpd; nrwpit khw;wp khw;wp ghpNrhjid 
nra;J mUNf jug;gl;lthW jhf;ftPjj;jpw;Fk; 
Neuj;jpw;Fk; ,ilNa tiuG xd;iw tiue;jhHfs;.   

(i) tiugpy; nrwpthdJ jhf;ftPjj;jpy; vt;thW 
nry;thf;Fr; nrYj;Jfpd;wJ vd;gijf; $Wf. 
 

………………………………………………… 

………………………………………………… 

(ii) NkNy ePH $wpa tplaj;jpw;Fhpa fhuzj;ij 
%yf;$Wfspd; NkhJiffs; mbg;gilapy; 
RUf;fkhf tpsf;Ff. 

……………………………………………………………………………………………………… 

……………………………………………………………………………………………………… 

……………………………………………………………………………………………………… 

 

(c) Njq;fhar; rpul;ilf;fhpapd; rf;jpg;ngWkhdj;jpd; fNyhhp tYitj; Jzptjw;F> 

khztndhUtd; 250g jpzpTila cNyhf KfitapDs; 300g ePiu Cw;wp ghpNrhjid 

Nkw;nfhz;lhd;. gad;gLj;jg;gl;l 10 g rpul;ilf;fhp KOtJk; jfdpf;f 8 epkplq;fs; vLj;jJ. 
ngwg;gl;l ntg;gepiy mstPLfs;: 

ePhpd; Muk;g ntg;gepiy 30℃   ePhpd; ,Wjp ntg;gepiy 85℃ 

cNyhfj;jpd; jd;ntg;gf;nfhs;ssT 0.9 Jg-1℃-1 ePhpd; jd;ntg;gf;nfhs;ssT 4.2 Jg-1℃-1 
 

(i) ePhpdhy; kl;Lk; cWQ;rg;gl;l ntg;gj;jpd; msitf; fzpf;f. 

…………………………………………………………………………………………….. 

…………………………………………………………………………………………….. 

…………………………………………………………………………………………….. 

(ii) cNyhf Kfitapdhy; kl;Lk; cWQ;rg;gl;l ntg;gj;jpd; msitf; fzpf;f. 

…………………………………………………………………………………………….. 

…………………………………………………………………………………………….. 

…………………………………………………………………………………………….. 

(iii) ghpNrhjidapy; gad;gLj;jg;gl;l Njq;fha;r; rpul;ilf; fhpapd; rf;jpg;ngWkhdj;ijf; 
fzpf;f. 

…………………………………………………………………………………………….. 

…………………………………………………………………………………………….. 

…………………………………………………………………………………………….. 

(iv) rpul;ilf;fhpapd; jfd tPjj;ij g/min ,y; fzpf;f. 

…………………………………………………………………………………………….. 

…………………………………………………………………………………………….. 

…………………………………………………………………………………………….. 

(v) ,urhadf; ifj;njhopypy; Vtg;gl;l fw;fhp gad;gLj;jg;gLk; re;jHg;gk; xd;iwf; 
Fwpg;gpLf. 

…………………………………………………………………………………………….. 
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03)  
(a) Ez;zq;fpfs; capHf;Nfhsj;jpd; midj;J ,lq;fspYk; gue;Jgl;L tho;fpd;wd. 

(i) Gtpapy; fhzg;gLk; gpujhdkhd gphpifahf;fpfs; Ez;zq;fpfspd; vg;gpujhd $l;lj;jpDs; 
mlq;Fk;? 
……………………………………………………………………………………………………………  

(ii) NkNy (𝑖𝑖) ,y; Fwpg;gplg;gl;l Ez;zq;fpf; $l;lk; vt;thW jkJ Nghrizj; Njitia 
G+Hj;jp nra;fpd;wd? 
……………………………………………………………………………………………………………  

(iii) fPNo Fwpg;gplg;gl;Ls;s Ez;zq;fpfs; xt;nthd;Wk; vg;gpujhd Ez;zq;fpf; $l;lj;ijr; 
rhu;e;jJ vdf; Fwpg;gpLf. 

 
 
 
 
 
 
 
 

(iv) Ez;zq;fpfis Nghriz mbg;gilapy; ehd;F tifahfg; ghFgLj;jyhk;. xspj; 
jw;Nghrzpfs; vd;why; vd;d? 

……………………………………………………………………………………………………………  

……………………………………………………………………………………………………………  
 

(v) xspjw;Nghriz Kiwia Nkw;nfhs;Sk; Ez;zpq;fp xd;iwj; jUf. 

……………………………………………………………………………………………………………  
 

(vi) rpy nghUl;fis ifj;njhopy; hPjpapy; cw;gj;jp nra;Ak; NghJ> ,urhadr;nrad;KiwapYk; 
ghu;f;f Ez;zq;fpr; nrad;Kiwiag; gad;gLj;Jk;NghJ gy;NtW mD$yq;fs; 
fpilf;fpd;wd. ,jw;fhf Ez;zq;fpfs; nfhz;Ls;s gz;Gfs; ,uz;ilf; Fwpg;gpLf. 

 

1. ……………………………………………………………………………………………………… 

2. ……………………………………………………………………………………………………… 

(b) jpzpT 𝑀𝑀 IAila rpwpa fz;zhb %bnahd;wpd; jpzpT Jzptjw;F khztndhUtd; 

Kw;gl;lhd;. mtd; xOq;fikj;j cU fPNo jug;gl;Ls;sJ. 𝑚𝑚 MdJ mwpag;gl;l jpzpthFk;. 

 
 

(i) fz;zhb %bapd; mwpag;glhj jpzpitj; Jzptjw;F ,q;F khztd; gad;gLj;Jk; Nfhl;ghL 
vd;d? 

……………………………………………………………………………………………………………  

(ii) jpzpTfisj; njhq;ftpLtjw;F Kd;dH khztd; nrg;gQ;nra;aNtz;ba eltbf;if vd;d? 
 

……………………………………………………………………………………………………………  

Ez;zq;fpfs; Ez;zq;fpf; $l;lk; 

Escherichia coli  

Bacteriophage  

Agaricus sp  
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(iii) kPw;wH msTr;rl;lj;jpy; jpzpTfs; vt;thW njhq;ftplg;gl Ntz;Lk;? 

……………………………………………………………………………………………………………  

(iv) kPw;wH rl;lj;jpy; jpzpTfis itg;gij tpl njhq;ftply; %yk; ngwg;gLk; mD$yk; ahJ? 

……………………………………………………………………………………………………………  

……………………………………………………………………………………………………………  

(v) NkNy glj;jpy; cs;s 𝑚𝑚,𝑀𝑀, 𝑙𝑙1, 𝑙𝑙2 Mfpatw;iwf; nfhz;L mtw;wpw;fpilapyhd njhlHig 
ngWf. 

……………………………………………………………………………………………………………  
 

(vi) 𝑀𝑀 I tiuG Kiw %yk; Jzptjw;F mwpe;j jpzpT 𝑚𝑚 rhuh khwpahapd;> NkNy ePH ngw;w 
njhlHig Vfghpkhz tiuG tiutjw;F kPs xOq;FgLj;jp vOJf. 

……………………………………………………………………………………………………………  

(vii) tiugpypUe;J vt;thW 𝑀𝑀 Jzpag;gLk; vdf; $Wf? 

……………………………………………………………………………………………………………  

……………………………………………………………………………………………………………  
 
04) kpd;Ndhl;lj;jpd; tpisTfspy; ntg;gtpisTk; xd;whFk;.  

(a) kpd;Ndhl;lj;jpd; ntg;gtpistpy; nry;thf;Fr; nrYj;Jk; fhuzpfis %d;iwAk; Fwpg;gpLf. 
 

(i) ……………………………………………………………………………….………………. 

(ii) ………………………………………………………………………..……………………… 

(iii) ……………………………………………………………………………………………….. 

(b) NkNy (𝑎𝑎) ,y; Fwpg;gpl;l fzpaq;fspypUe;J kpd;Ndhl;lj;jpd; ntg;gtpisTf;fhd rkd;ghl;il 
vOJf. 

………………………………………………………………………………………………………….. 

(c) kpd;Kiwapdhy; jputnkhd;wpd; jd;ntg;gf;nfhs;ssitj; (S) Jzptjw;fhd nrg;Gf; 

fNyhhpkhdpapDldhd xOq;fikg;G xd;wpd; G+uzg;gLj;jg;glhj glk; jug;gl;Ls;sJ. 
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,g;ghpNrhjidf;F njhLg;Gf; fk;gpfNshL MspAk; gpd;tUk; Ma;fUtpfs; ckf;F jug;gl;Ls;sd. 

• kpd;fyk;       

• khWk; jil    

• mk;gpaH khdp   

• Nthy;W khdp   
 

(i) NkNy jug;gl;l glj;jpYs;s gFjpfisg; ngahpLf 

(ii) jug;gl;l kpd;Rw;W cgfuzq;fisg; NkNy jug;gl;l glj;jpy; ,izj;J Rw;iwg; 
G+uzg;gLj;Jf. 

 

(iii) ,g;ghpNrhjidapy; ngwNtz;ba kpd;Rw;W thrpg;Gfis toikahd FwpaPLfSld; fPNo 
Fwpg;gpLf 

 

1. …………………………………………………………………………………….……… 

2. ……………………………………………………………………………….……………. 

(iv) ,g;ghpNrhjidapy; ngwNtz;ba thrpg;Gf;fspy; kpd;Rw;iwg; G+uzg;gLj;jpa gpd;dH ePH 
vLf;fNtz;ba kw;nwhU thrpg;gpw;fhf ePH gad;gLj;Jk; cgfuzk; vJ>? 

 

……………………………………………………………………………………………………… 

(v) ,g;ghpNrhjidapy; ngwNtz;ba kpd;Rw;W thrpg;Gfs; jtpHj;J NkYk; ePH ngw;Wf;nfhs;s 
Ntz;ba thrpg;Gf;fis fPNo xOq;FKiwapy; vOJf. 

 

1. 𝑋𝑋1 : ……………………………………………..……………….……………………………..……… 

2. 𝑋𝑋2 : ……………………………………………..…….……….…………………………….………… 

3. 𝑋𝑋3 : …………………………………………..……….…………………………………..…………… 

4. 𝑋𝑋4 : ………………………………………….……..……………………………………………..…… 

5. 𝑋𝑋5 : ……………………………………………..……….………………………………………..…… 

 

(vi) jputj;jpd; jd;ntg;gf;nfhs;ssitj; Jzptjw;F glj;jpd;gb> ckf;F NkYjpfkhfj; 
Njitg;gLk; fzpak; vd;d?  

 
…………………….………………………………………………………………………………… 

 

(vii) NkNy ePH (𝑣𝑣) ,y; Fwpg;gpl;l fzpaq;fspd; rhHgpy; jputj;jpd; jd;ntg;gf;nfhs;sT S 
,w;fhd Nfhitnahd;iw vOJf. 

……………………………………………………………………………………………………………  

……………………………………………………………………………………………………………  
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gFjp  B - fl;Liu 
 

05)  
(a) gy;NtW tifahd 45 thfdq;fspy; xt;nthU thfdKk; xNutpjkhd vhpnghUs; 5 𝑙𝑙 ,w;F 

gazk; nra;af;$ba mjp$ba J}uq;fs; njhlHghf (km ,y;) ngw;Wf;nfhs;sg;gl;l juTfs; 

fPNo jug;gl;Ls;sd.  

178 188 173 168 174 183 167 186 177 

170 174 164 174 159 177 172 163 180 

171 156 184 179 190 181 166 161 179 

169 172 174 162 175 192 178 177 200 

168 168 165 179 193 175 160 180 175 

(i) jug;gl;l juTfis 156 – 161> 162 – 167> ….. MfTs;s tFg;G Mapilfisf; nfhz;ljhf 

xU $l;lkhf;fpa kPbwd; guk;gy; ml;ltizia mikf;f. tFg;Gg;Gs;sp> tFg;G tiug;ghL> 

mjpfhpf;Fk; jpus;kPbwd; Mfptw;Wf;fhd epuy;fisAk; tiuf.  

(ii) NkNy ngwg;gl;l ml;lizapypUe;J thdq;fs; gazpj;j mjp$ba J}uq;fspd; ,ilg; 

ngWkhdj;ijf; fzpf;f. 

(iii) thfdnkhd;wpd; ruhrhp vhpnghUs; jpwid km/𝑙𝑙 ,y; fzpf;f. (tpilia KO vz;zpy; jUf) 

(iv) xU yPw;wH (𝑙𝑙) vhpnghUspd; tpiy &gh. 138.00 MFk;. khjnkhd;wpy; 630km J}uk; gazpf;Fk; 

thfdnkhd;wpd; Xl;LdUf;fhd vhpnghUs; nryitf; fzpf;f. 

(b) NkNy ngw;w ml;ltizapypUe;J mjpfhpf;Fk; jpus;kPbwDf;fhd jpus;kPbwd; tisapia 

tiuGj; jhspy; tiuf. 

(c) NkNy ngw;w jpus;kPbwd; tisapapd; mbg;gilapy; gpd;tUtdtw;iw tiugpy; Fwpj;Jf; 

fzpf;f 

(i) vhpnghUs; 5 𝑙𝑙 ,w;F mjp$ba J}uk; gazpj;j thfdq;fspd; ,ilak; 

(ii) vhpnghUs; 5 𝑙𝑙 ,w;F gazpj;j thfdq;fspd; fhyiz ,iltPr;R 

 

06)  
(a)  

(i) Miu 𝑟𝑟 MfTs;s Nfhsj;jpd; Nkw;gug;gsT Miu 𝑟𝑟 ck; cauk; 2𝑟𝑟 MfTs;s cUisapd; 

tisgug;gpw;F rkdhFk; vdf; fhl;Lf. 

(ii) Miu 10 𝑐𝑐𝑐𝑐 MfTs;s Nfhsj;jpd; Nkw;gug;gsitf; fzpf;f. (𝜋𝜋 = 22
7

) vdf; nfhs;f 
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tlkhfhzf; fy;tpj; jpizf;fsj;Jld; ,ize;J 
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  njhopEl;gtpaYf;fhd tpQ;Qhdk; II 

 
mwpTWj;jy;fs;: 

∗ 𝐁𝐁,𝐂𝐂,𝐃𝐃 Mfpa gFjpfs; xt;nthd;wpYkpUe;J Fiwe;jgl;rk; xU tpdhitNaDk; njhpTnra;J 
ehd;F tpdhf;fSf;F khj;jpuk; tpil vOJf. 

∗ xt;nthU tpdhTf;Fk; 15 Gs;spfs; toq;fg;gLk;. 
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(b) rJuKfpapd; kPJ itf;fg;gl;l miuf;Nfhsj; jpz;kr; Nrhlidg; 

nghUs; xd;iwg; glk; fhl;Lfpd;wJ. 4.2𝑐𝑐𝑐𝑐 tpl;lKila miuf;Nfhs 

tbtk; 5𝑐𝑐𝑐𝑐 gf;fePsKs;s rJuKfpf; fy;ypy; kPJ ed;whff; 

fouhtz;zk; nghUj;jg;gl;Ls;sJ. ,r;Nrhlidg; nghUspd; nkhj;j 

Nkw;gug;gpd; gg;gsitf; fzpf;f. (π = 22
7

)          
 
 

(c) ABC Kf;Nfhzpnahd;wpd; cr;rpfg; Gs;spfs; A ≡ (1,1) , B ≡ (−2.−3) kw;Wk; C ≡  (−3,4) MFk;  

(i) AB, BC kw;Wk; AC gf;fq;fspd; ePsj;ijf; fhz;f.  

(ii) ePH ngw;w ePs mstPLfspd;gb ABC Kf;Nfhzp vt;tifahdJ?  

(iii) ABC Kf;Nfhzpapd; gug;gsitf; fhz;f.  

(iv) NfhL AB ,w;F NfhL AC MdJ nrq;Fj;jhf cs;sjh? rkhe;jukhf cs;sjh?  

(v) BC Nfhl;Lf;F rkhe;jur; nry;Yk; NeHNfhnlhd;W Gs;sp A apD}lhfTk; nry;Ykhapd; 

me;NeHNfhl;bd; rkd;ghl;ilf; fhz;f.  

 
 
 

gFjp  C - fl;Liu 
 

07)  
(a) gy;NtW mq;fpfspd; clypy; epfOk; capu;j; njhopw;ghLfs; %yk; ,aw;ifahf cw;gj;jp 

nra;ag;gLk; Nrjdg; nghUl;fs; cw;gj;jpahf;fg;gLfpd;wd. 

(i) “,aw;if cw;gj;;jpfs;” vd;gijr; RUf;fkhf tpsf;Ff 

(ii) Kjyhd mDNrgg;nghUl;fs;> Jizahd mDNrgg;nghUl;fs; Mfpatw;wpw;fpilapyhd 

NtWghLfs; ehd;ifj; jUf. 

(iii) Jiz mDNrgpfspd; ,ay;Gfspd; mbg;gilapy; kdpjDf;Fk; jhtuq;fSf;Fk; gad;gLk; 

tpjq;fs; ,uz;ilr; RUf;fkhf tpsf;Ff. 

(iv) Jiz mDNrgpnahd;wpidg; gpupj;njLf;Fk;NghJ gpd;gw;w Ntz;ba mbg;gilahd 

gbKiwfs; ahit? 

(v) Jiz mDNrgpfs; gpupj;njLg;Gf;fhff; ifaahsg;gLk; gpujhdkhd %d;W Kiwfisf; 

Fwpg;gpLf. 
 

(b) gphpj;njLf;fg;gl;l gz;gLj;jhtpisTfspd; J}a;ikiaj; Jzptjw;F gad;gLj;jg;gLk; xU 

Kiw TLC  MFk;. ,jw;fhf gpd;gw;wg;gLk; mbg;gilr; nrad;Kiwfisf; Fwpg;gpl;L 

mtw;wpw;fhd fhuzq;fisr; RUf;fkhf tpsf;Ff. 
 

(c) Jiz mDNrgg;nghUl;fs; ,aw;ifj; jhtuq;fspypUe;J ngUk;ghYk; ngwg;gLfpd;wd  

(i) fWthj; jhtuj;jpypUe;J gphpj;njLj;Jg; ngw;Wf;nfhs;sf;$ba mDNrgpfs; ,uz;bdJ 

ngaHfis vOJf.  

(ii) ,yq;if kf;fsplk; fhiyg;nghOjpy; NjdPH Fbg;gJ tof;fkhf fhzg;gLfpd;wJ. 

,jpYs;s xU Nrjd ,urhadg; nghUs; fNgd; MFk;. fNgdpd; cly; gad;ghl;Lj; 

njhopw;ghL vd;d? 
 

(d) kuG hPjpahf kUj;Jtg; gad;ghl;bw;F gy;NtW jhtuq;fs; gz;ilaf; fhyk; njhlf;fk; 

gad;gLj;jg;gl;L tUfpd;wd. gpd;tUk; jhtuq;fspd; kUj;Jtg; gad;fs; xt;nthd;W tPjk; 

Fwpg;gpLf. 

(i) ghfy;  

(ii) nts;isg;G+z;L 
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08) fhfpj cw;gj;jpf; ifj;njhopy; ,yq;ifapy; ePz;lfhyj;jpypUe;J eilngWfpwJ.  

(a) fhfpj cw;gj;jpapy; jhtug;nghUl;fs; %yg;nghUl;fshfg; gad;gLj;jg;gLfpd;wd. 

(i) fhfpj cw;gj;jpapy; vt;tifj; jhtuq;fs; %yg;nghUl;fshfg; gad;gLj;jg;gLfpd;wd.?  

(ii) fhfpjj; jahpg;gpy; gad;gLj;jg;gLk; jhtuq;fspYs;s capH ,urhad %yf;$W vJ? 

(iii) “fhfpjf; $o;” vd;why; vd;d vd RUf;fkhf $Wf. 

(iv) fhfpjf;$o; jahhpg;gpd; ,uz;L gpujhd Kiwfisf; Fwpg;gpLf. 
 

(b) fhfpjj; jahhpg;gpd; gpujhd nrad;Kiwfs; fPNo glj;jpy; fhl;lg;gl;Ls;sJ. 

 
 

(i) gb – 01 ,y; gad;gLj;jg;gLk; ,urhadf; fiury;fis ngahpLf.  

(ii) gb – 02 ,d; gpujhd Nehf;fk; vd;d? 

(iii) gb – 02 ,y; NrhHf;fg;gLk; ,urhadg; nghUs; xd;iwg; ngahpLf. 

(iv) jhf;fmiwapy; fhfpjq;fs; fyf;fg;gLtjd; Nehf;fk; vd;d? 

(v) gb – 05 gad;gLj;jf;$ba epug;gpg; nghUl;fs; xd;iw vOJf.  
 

(c) fhfpjf;$o; jahhpg;gjpy; ,yq;ifapy; itf;Nfhiyg; gad;gLj;jyhk;.  
(i) mt;thW itf;Nfhiyg; gad;gLj;Jtjpy; cs;s gpujp$yq;fs; ,uz;ilf; Fwpg;gpLf. 

(ii) fljhrpf;$o; jahhpg;gjpy; jhtuq;fisg; gad;gLj;Jtjpy; cs;s rf;jpg; gad;ghl;by; 

nghUshjhu mD$yq;fs; ,uz;ilf; Fwpg;gpLf. 
(iii) fljhrp cw;gj;jpf; ifj;njhopypy; #oypay; ghjpg;Gf;fis (#oy;khriljiy) Vw;gLj;Jk; 

khrhf;fpfs; ,uz;ilj; jUf. 
 

(d) fopTf;fljhrpfis kPs;Row;rp Kiwapy; mtw;iw kPz;Lk; fljhrp cw;gj;jpapy; 

%yg;nghUl;fshg; gad;gLj;jKbAk; vd khztH FO Nahrid $wpaJ. ,t;thW 

nraw;gLj;jg;gbd; ifj;njhopy;hPjpapy; fpilf;Fk; nghUshjhu mD$yk; xd;iwf; Fwpg;gpLf. 
 

gFjp  D - fl;Liu 

09)  
(a) Nfhnyhd;wpd; topNa ntg;gf;flj;jy;tPjk; �Q

t
� ,w;fhd xU Nfhitia tof;fkhd 

FwpapLfSld; vOJf. mjpYs;s xt;nthU cWg;Gf;fisAk; tiuaWf;f. 

 

(b) tspkz;ly mKf;fj;jpy; nfhjpePuhtpia cw;gj;jp nra;Ak; nfhjpfyk; xd;W 2𝑐𝑐𝑐𝑐 jbg;gilAk; 

500𝑐𝑐𝑐𝑐2 Nkw;gug;gpd; gug;gsitAk; cila cNyhf mbiaf; nfhz;Ls;sJ. cNyhfj;jpd; 

ntg;gf;flj;jhW 400Wm−1℃−1 MFk;. mbf;Ff;fPNo 40kW tYit cila ntg;gkhf;fy; 

%yfk; xd;W itf;fg;gl;Ls;sJ. nfhjpfyk; ed;whf fhtyplg;gl;bf;Fk; mNjNtis 

Rw;whlYf;fhd ntg;gk; vJTk; ,of;fg;gltpy;iy vdTk; nfhs;f. ePhpd; Mtpahf;fy; 

jd;kiwntg;gk; 2.3 × 106Jkg−1MFk;. 
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(i) nfhjpfyj;jpdhy;> nfhjpePuhtp cw;gj;jp nra;ag;gLk; tPjj;jpd; caHngWkhdk; vdd? 

(ii) nfhjpfyj;jpd; mbapd; ntspNkw;gug;gpd; ntg;gepiyiaf; fzpf;f. 

 

(c) neLq;fhyj;jpw;F nfhjpfyj;ijg; gad;gLj;jpa gpd;dH> 10𝑚𝑚𝑚𝑚 jbg;Gs;s gilnahd;W 

nfhjpfyj;jpd; mbapd; cl;gf;fjpy; cz;lhfpd;wJ. gilapd; jputpaj;jpd; ntg;gf;flj;jhW 

10𝑊𝑊𝑊𝑊−1℃−1 MFk;. glk; fhl;LfpwJ. 

 
(i) nfhjpfyk; NkYk; nfhjpePuhtpia cw;gj;jp nra;Ak; vdpy;> jw;NghJ nfhjpePuhtpia 

cw;gj;jpnra;Ak; tPjk; khWkh? khwhjh? 

(ii) jw;NghJ nfhjpePuhtp cw;gj;jpnra;Ak; tPjj;ijj; jUf. 

(iii) nfhjpfyj;jpd; mbapdJk; cUthfpa gilapdJk; re;jpapd; ntg;gepiy 𝜃𝜃 If; fzpf;f. 

(iv) nfhjpfyj;jpd; mbapd; ntspNkw;gug;gpd; ntg;gepiy 𝜃𝜃1 If; fzpf;f 

 

(d) #lhd KidapypUe;jhd NfhypdJ ePsj;Jld; ntg;gg;gha;r;ry; tPjj;jpidf; fhl;Lk; 

ntg;gepiyapd; khwiy> ntg;gepiy (𝜃𝜃) vjpH Nfhypd; ePsj;Jf;fhd(𝑙𝑙) xU tiuig gpd;tUk; 

re;jHg;gq;fspy; tiuf.  

(i) fhtw;fl;lblg;gl;l Nfhy; 

(ii) fhtw;fl;blg;glhj Nfhy; 

 

 

10)  
(a) thfdq;fspy; gad;gLj;jg;gLk; ePhpay; jLg;Gj; njhFjpapd; xU gFjpia glk; fhl;LfpwJ.  
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(i) jLg;Gg;glypy; gpuNahfpf;fgLk; tpjpia KOikahf vOJf. 

(ii) jLg;Gj;njhFjpapYs;s ghap nfhz;bUf;fNtz;ba rpwg;gpay;Gfs; ,uz;ilj; jUf. 

(iii) jLg;Gg;glypy; fPo;Nehf;fp kpjpf;Fk;NghJ jLg;Gg;glypy; gpuNahfpf;fg;gLk; fPo;Nehf;fpa tpir 

fhuzkhf Jizg;gk;gpapYs;s Kryk; efHtjw;fhd fhuzj;ijf; Fwpg;gpLf. 

(iv) gpujhd cUisapYs;s Kryj;jpd; FWf;Fntl;Lg; gug;G 2 𝑐𝑐𝑐𝑐2 Mapd;> jLg;Gg; glypy; 20𝑁𝑁 
tpirahdJ gpuNahfpf;fg;gLk;NghJ> cUisapYs;s ghapapy; Vw;gLj;jg;gLk; mKf;fj;ijf; 

fzpf;f.(𝑂𝑂𝑂𝑂 = 5𝑐𝑐𝑐𝑐,𝑂𝑂𝑂𝑂 = 20𝑐𝑐𝑐𝑐) 
(v) Jizg;gk;gpapYs;s Kryj;jpd; FWf;Fntl;Lg;gug;G 6 𝑐𝑐𝑐𝑐2 vdpy; Jizg;gk;gp xd;wpy; 

Vw;gLj;jg;gLk; tpiriaf; fzpf;f. 

(vi) rpy;Yf;Fk; jLg;G jpz;LfSf;Fk; ,ilapyhd cuha;Tf;Fzfk; 0.5 vdpy;> rpy;ypd; kPJ 

jLg;Gj; jzpLf; mOj;Jk;NghJ rpy;ypy; jhf;Fk; cuha;Ttpiriaf; fzpf;f. 

 

(b) fhw;whiyapd; tprpwpfshy; ntspNaw;wg;gLk; tspj;jhiuapd; gypjg;gug;gsT A rJukPw;wHfs; 
MFk;. tspapd; mlHj;jp ρ = 1.2kgm−3 MfTk;> tspj;jhiuapd; Ntfk; 𝑣𝑣 MfTk; tspapd; 

jhiufs; tprpwpf;F nrq;Fj;jhf tPRfpwJ vdTk; nfhz;L 

(i) 𝑡𝑡 nrf;fd; Neuj;jpy; fhw;whbia ClWf;Fk; tspj;jhiufspd; jpzpT 𝑚𝑚> vt;tsT 

vd;gjw;fhd xU Nfhitia 𝜌𝜌,𝐴𝐴, 𝑣𝑣, 𝑡𝑡 rhHgpy; jUf. 
(ii) 𝐴𝐴 = 40𝑚𝑚2,𝑣𝑣 = 10ms−1 Mapd;> xU nrf;fdpy; tspj;jhiuapd; ,af;fj;jpdhy; ngwg;gLk; 

tspapd; ,af;fr;rf;jpiaf; fzpf;f. 

(iii) fhw;whbahdJ> 25% fhw;wpd; ,af;fr;rf;jpia kpd;rf;jpahf khw;Wfpd;wjhapd; NkNy 

(𝑖𝑖𝑖𝑖)apy; cw;gj;jpahf;fg;gLk; kpd;rf;jpiaf; fzpf;f. 
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