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01. czTg; nghUl;fspy; tsUk; Ez;zq;fpfis tOf;fpnahd;wpy; Vw;wp 
mtjhdpj;jNghJ fpilf;fngw;w khjpupia cU fhl;LfpwJ. cUtpy; fhl;lg;gl;l 
Ez;zq;fp $l;lj;jpd; fyr;Rtu; $W vJ.? 

(1) nrYNyhR    

(2) ifw;wpd; 

(3) ngg;hpNlhfpisf;fd;  

(4) fpisf;Nfh[d; 

(5) fpisf;Nfhg;Gujk;. 
 

02. ifj;njhopypy; Ez;zq;fpfs; gad;gLj;jg;gLtJ gw;wpa gpd;tUk; ve;j njhlu;G 
jtwhdJ.? 
        cw;gj;jp    Ez;zq;fp 

(1)  BCG jLg;G+rp - Mycobacterium tuberculosis 

(2)  iyrPd; mkpNdhtkpyk; - Corynebacterium glutamicum 

(3)  tpdhfpup - Streptomyces  

(4)  ngdprpypd; Ez;Zapu;f;nfhy;yp - Penicillium notatum 

(5)  japu; - Lactobacillus 

 

03. ,ioa tsHg;gpy; ve;jr; Nrhb XNkhd;fs; gpujhdkhfg; gad;gLj;jg;gLfpd;wd? 

(1) irw;;NwhifdpDk; vjpyPDk;.   (2) irw;NwhifdpDk; [pguypDk;. 

(3) irw;NwhifdpDk; mg;rprpf; mkpyKk;.  (4) xl;rpDk; irl;NlhifdpDk;. 

(5) xl;rpDk; vjpyPDk;. 
 

04. xspj;njhFg;G epwg;nghUl;fspy; gr;iraTUkzpfspy; mlq;fpapUf;Fk; 

epwg;nghUl;fs; vJ/ vit?  

(A) FNshugpy;  (B) fuw;wPd;   (C) me;Njhrapdpd;;  (D) rhe;Njhgpy; 

(1) A           (2) A, B                 (3) A, D     (4) A, B, D                 (5) A, C, D  
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mwpTWj;jy;  
 vy;yh tpdhf;fSf;Fk; tpil vOJf. 

 tpilj;jhspy; jug;gl;Ls;s ,lj;jpy; ckJ Rl;nlz;id vOJf. 

 gFjp I ,d;> 1 njhlf;fk; 50 tiuAs;s tpdhf;fs; xt;nthd;wpypUe;Jk ;          vd 
,yf;fkplg;gl;l tpilfspy; kpf nghUj ;jkhd tpilapid njupTnra;J tpilj;jhspy; 

Gs;sb (X) ,Lf. 

 epuw;gLj;jg;glhj (Non-programmable) fzpg;ghd;fisg; gad;gLj;Jtjw;F 
mDkjpf;fg;gLk;.  
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05. kfue;jq;fisr; Nrfupg;gjw;F ,irthf;fkile;j NjdPapd; JizAWg;G VJ.? 

(1) P    

(2) Q  

(3) R  

(4) S  

(5) T  
 

06. tspkz;ly fhgdPnuhl;irl;ilAk; mNrjd ,urhadr; NrHitfspd; xl;rpNaw;wk; 
%yk; rf;jpiag; ngw;Wf;nfhs;Sk; NghrizKiw gpd;tUtdtw;Ws; vJ? 

(1) xspj;jw;Nghriz     (2) xspapurhadj; njhFg;G 

(3) ,urhadg; gpwNghriz    (4) xspg;gpwNghriz  

(5) ,urhad jw;Nghriz   
 

07. mad <u vd;Wk; gRikahd fhLfs; njhlu;ghd gpd;tUk; $w;Wf;fSs; rupahdJ 
my;yhjJ vJ? 

(1)  gilahf;fj;jpy; Xq;fy;> tpjhdk;. cg tpjhdk;> fPo;tsupfs;> gw;iw vd;wthW 
KiwNa cau msTfspy; jhtuq;fs; fhzg;gly;;. 

(2)  Mz;L KOtJk; guk;gpa kiotPo;r;rp fpilg;gjhy; Nfhil fhyk; ,d;ikahy; 
vd;Wk; gRikahd ,ay;Gfisf; fhl;Lk;.  

(3)  rk tpl;lKs;s jz;Lfisf; nfhz;l jhtuq;fs; cz;L. 

(4)  jhtug; gy;tifik cau;thdJ. 

(5)  jhtuq;fshy; mjpfstpy; Nghrizf; $Wfs; mfj;JwpQ;rg;gLtjdhy; rhu;gstpy; 
kz;tsk; FiwthdJ. 

 

08. ntg;g ,urhadtpay; njhlu;ghd tiutpyf;fzq;fspy; gpioahdJ vJ? 

(1)  njhFjp : mfpyj;jpypUe;jJ fw;wha;tjw;nfdj; Nju;e;;njLj;j gFjp njhFjp MFk;. 

(2)  %ba njhFjp : rf;jp gupkhw;wg;gLfpd;w NghjpYk; rlk; gupkhw;wg;glhj njhFjp  

(3)  ntg;gk; : ntg;g tpj;jpahrj;jpdhy; Vw;gLj;jg;gLk; rf;jpg; gha;r;ry;. 

   (4) gjq;fkhjy; : jpz;knkhd;W jput mtj;ijia milahJ thA epiyia 
miltJ.  

  (5) mfntg;gj; jhf;fk; : ,urhadj; jhf;fj;jpd;NghJ #oypypUe;J ntg;gk; 
cs;nsLf;fg;gLtJ. 

 

09. mkpy - %y jhf;fj;jpd; jhf;f ntg;gj;ijg; gupNrhjid uPjpahfj; Jzptjw;fhd 
fzpj;jypd;NghJ ftdj;jpw; nfhz;l tplaq;fspy; cz;ikaw;w $w;W 
gpd;tUtdtw;Ws; vJ? 

(1)  fiury;fis xd;NwhL xd;W fyf;Fk; NghJ fdtsT ,og;G Vw;gltpy;iy. 

(2)  fz;zhbg; ghj;jpuj;jpdhy; cwpQ;rg;gLk; ntg;gj;jpd; msT kpfr; nrhw;gkhFk;.  

(3)  mkpy - %y jhf;fk; tpiutpy; epfOk; jhf;fkhFk;. 

(4) ghj;jpuj;jpdhy; cwpQ;rg;gl;l ntg;gk; kw;Wk; #oYf;F ,of;fg;gl;l ntg;gk; 
Mfpad Gwf;fzpf;fj;jf;fJ.  

(5)  gupNrhjidf;nfdg; gad;gLj;jg;gl;l vy;yhf; fiury;fSk; Ijhditahifahy; 
mtw;wpd; mlu;j;jp> jd;ntg;gf; nfhs;ssT Mfpad KiwNa ePupd; jd;ntg;gf; 
nfhs;ssT> mlu;j;jp Mfpatw;Wf;Fr; rkdhFk;.  
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10. ,urhad jhf;f tPjj;jpd; kPJ nry;thf;Fr; nrYj;Jk; ve;j fhuzpia fPNo glj;jpy; 
fhl;lg;gl;lthwd mikg;nghd;iw 
xOq;F nra;J khztd; gupNrhjid 
uPjpapy; fhl;Ltjw;F Kidfpd;whd;.? 

(1)  Cf;fp  

(2)  nrwpT  

(3)  mKf;fk; 

(4)  ntg;gepiy  

(5)  ngsjpf ,ay;G 
 

11. jug;gl;Ls;s jhf;fk; njhlu;ghd gpd;tUk; $w;Wf;fspy; rupahdJ/ rupahdit ? 

NO(g)  + Cl2(g)  → NOCl(g)  + Cl(g) 

(A)  ,j; jhf;fk; mfntg;gj; jhf;fkhFk;. 

(B)  ,j; jhf;fk; mbg;gilj; jhf;fkhFk;. 

(C)  ,j; jhf;fk; xU gbKiwapy; khj;jpuk; epfOk; jhf;fkhFk;. 

(D) ,j; jhf;fj;jpy; jhf;fpfspy; mlq;fpAs;s rf;jpia tpl tpisTfspy; mlq;fpAs;s 
rf;jp FiwthdJ. 

(1) A, B           (2) B, C                 (3) C, D     (4) A, D                 (5) A, B, C  

12. capu;%yf;$Wfspy; fhzg;gLk; njhopw;gL$l;lq;fs; njhlu;ghd gpd;tUk; 
,izg;Gf;fspy; jtwhdJ vJ? 

(1) −𝑂𝐻 = mw;fNfhy;fs;    (2) −𝑁𝐻2  = mkPd;fs;  

(3) −𝐶𝑂𝑂𝑅  = fPw;Nwhd;fs;   (4) −𝐶𝑂𝑂𝐻 = fhnghl;rpypf;fkpyq;fs;  

(5) −𝐶𝐻𝑂 = my;bifl;Lf;fs; 
    

13. 𝐴, 𝐵 %yf;$Wfspdhy; Njhw;Wtpf;fg;gLk;; 
ilrf;fiul;L vJ.? 

(1)  Nkhy;NuhR   (2)  Rf;NuhR 

(3)  ,yw;NwhR   (4)  fyw;NwhR 

(5)  Guw;NwhR 
 

14. epd;Ijupd; fiury; %yk; ,dq;fhzg;gLk; capu; %yf;$w;W Mf;f myF Nru;it 
vJ.?  

(1)  my;NlhR   (2)  epA+f;fpspf;fkpyk;   (3)  mikNyhR 

(4)  %f;fpspriul;L  (5)  mkpNdhtkpyq;fs; 
  

15. nehjpaq;fs; gw;wpa gpd;tUk; $w;Wf;fisf; fUJf. 

(A) nehjpaq;fSld; ,urhadj; jhf;fj;jpy; <LgLgit Mjhug;gilfshFk;. 

(B) nehjpaj; njhopw;ghL jdpr;rpwg;gpay;ghditay;y. 

(C) nehjpaq;fs; Mjhug;gilAld; ,izAk; capHg;ghd gpuNjrk; xU FopNghd;W 
ngg;ijl;Lr; rq;fpypfshy; #og;gl;L mike;Js;sJ. 

NkYs;stw;Ws; rupahdJ / rupahdit 

(1) A khj;jpuk;     (2) B kj;jpuk;    (3) C kj;jpuk;   

(4) A, C kj;jpuk;     (5) A, B, C Mfpa ahTk; 
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16. ju;gpd;fs; (Terpenes) njhlu;ghd gpd;tUk; $w;Wf;fspy; cz;ikaw;wJ vJ? 

(1)  nke;Njhy; – jhtuq;fspd; eWkzg; gjhu;j;jq;fs;; 

(2)  my;njRj;jNuhd; – mf xU rPu;j;jpldpiyiag; NgZjy;  

(3)  igw;Nwh – tpw;wkpd; A, E, K Mfpatw;wpd; $Wfs;. 

(4)  fuw;wpNdhapl;L – xspj;njhFg;G epwg;nghUs;  

(5)  Ipguypd; – jhtu tsu;r;rpg; gjhu;j;jk; 
 

17. gy;gFjpaq;fs; ,aw;ifahff; fhzg;gl;lhYk;> rpy kdpjdhy; cUthf;fg;gLfpd;wd. 
gy;gFjpaq;fs; gw;wpr; rupahdJ vJ? 

(1) ,aw;ifahd Gujq;fs;> nrYNyhR> ty;fidR ,wg;gH vd;gd ,aw;ifg; 
gy;gFjpaq;fshFk;. 

(2) nghypj;jPd;, nghyp vjpyPd;> nuj;jNyw;W vd;gd ,aw;ifahff; fhzg;gLfpd;wd. 

(3) caupa kPspay;Gila kPs;jpUk;Gk; tifapyhdit ,yhj;jkH MFk; 

(4) ntg;gj;jpdhy; ,yFthf nkd;ikj;jd;ikiag; ngWgit ntg;gTWjpahd 
gpshj;jpf;FfshFk;. 

(5) ntg;gTWjpahd gpshj;jpf;fpy; FWf;Fg;gpizg;Gf;fs; fhzg;gLtjpy;iy. 
   

18. lau; cw;gj;jpapd;NghJ epug;gpg;nghUshf gad;gLj;jg;gLtJ.? 

(1)  fhgd; gpyf;   (2)  Nrhbak; rpypf;Nfw;   (3)  khg;nghUs; 

(4)  CaCO3   (5)  Nrhbak; fhgNdw; 
 

19. cw;gj;jpr; nrad;Kiwfs; ngUk;ghYk; kdpjDf;F jPq;Fgaf;Fk; jd;ikahdjhFk;. 
,j;jPq;fpid Fiwf;Fk; gbKiwf;F kpfTk; Kf;fpakhdjhd ehk; Nkw;nfhs;s 
Ntz;ba gbKiw ahJ? 

(1) 5 S uPjpahd cw;gj;jpr; nrad;Kiw  (2) 4 R Kiwik 

(3) 5 M Kiwapyhd cw;gj;jpr; nrad;Kiw (4) rupahd fopT ePu; Kfhikj;Jtk; 

(5) MSDS Clhd mZF nrad;Kiw. 
 

20. jhf;f miwapy; fhzg;glf; $ba gFjpfspy; rupahdJ.? 

(1) A  - fyf;Fk; cgfuzk; 

(2)  B - Nkhl;lu; 

(3)  P,Q - thy;Tfs; 

(4)  N,S - mKf;fkhdp, ntg;gg; gpwg;ghf;fp 

(5) X,Y,Z  - Foha;fs; 

  
 

21. ,ky;rd; G+r;Rf;fs; vd miof;fg;gLtJ.? 

(1) Nrjdf; fiug;ghd;fs; gad;gLj;jg;gl;Ls;s G+r;Rfs; MFk;. 

(2) fiug;ghd; Mtpahtjhy; tsp khrilaf; fhuzkhf mikAk; 

(3) ePiuf; fiug;ghdhff; nfhz;Ls;s G+r;Rf;fs; MFk;. 

(4) %yf;$WfSf;F ,ilapy; FWf;Fg; gpizg;G Vw;gLtij Fiwf;f gad;gLtJ 

(5) xg;gkhdJk; kpDf;fk; $baJkhd G+r;Rg;glyk; fpilf;f gad;gLtJ 
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22. mg;gw;iww;wpypUe;J ePupw; fiuAkpay;G $ba nghRguRg; gris cw;gj;jpapd;Nghjhd 
KjyhtJ gbKiw vJ?  

(1) gFjp mkpyj;Jkpj;jy; 

(2) Nrjd mkpyq;fSld; jhf;fkilatply; 

(3) mNkhdpak; cg;Gf;fs; Nru;j;jy; 

(4) fdpaj;ijj; Njitahd mstpw;F Ez;^shf;Fjy; 

(5) ru;g;gd;iud; fdpaj;Jld; jhf;fkilatply; 
 

23. ,aw;if cw;gj;jpg; ghFghl;by; mlq;Fk; mbg;gilahd ,uz;L $Wfs; vit? 

(1) Kjd;ik mDNrgq;fs;> Jiz mDNrgq;fs; 

(2) jhtu cw;gj;jpfs;> tpyq;F cw;gj;jpfs; 

(3) gPNdhy;> nghypgPNdhy; 

(4) mikNyR> mikNyhngf;upd; 

(5) ,wf;Fkjp ,aw;if cw;gj;jpfSk;> Vw;Wkjp ,aw;if cw;gj;jpfSk; 
 

24. kPs;gha;r;ry; (Reflux) nra;tjw;fhf ePu; xLf;fpiag; gad;gLj;Jk;NghJ 
xLf;fpapD}lhf ePiur; nrYj;jNtz;ba rupahd Kiwiaf; fhl;Lk; glk; 

gpd;tUtdtw;Ws; vJ? ( P - ePu; cl;nry;yy; , Q - ePu; ntspNaWjy;;; ) 

 

25. TLC jfl;bd; kPJ khjpupia itg;gjw;F kpfg; nghUj;jkhdJ> 

(1) kapu;j;Jisf; FohahFk;    (2) Fz;̂ rp KidahFk; 

(3) tpuy; EzpahFk;     (4) ngd;rpy; KidahFk; 

(5) Crpiaf; nfhz;l GFj;jpahFk; 
  

26. cauk;, tpl;lk;  𝑥 MfTs;s jpz;k cUis xd;W cUtpy; fhl;bAs;sthW Nky; 
Kfg;gpd; %iytpl;lj;jpd; topNa epiyf;Fj;jhf ,U rkJz;Lfshf 
ntl;lg;gLfpd;wJ. mtw;Ws; xU gFjpapd; nkhj;j Nkw;gug;gsT 
ahJ? 

(1)  4𝜋𝑥2       (2)  
3

2
𝜋𝑥2    (3)  

3

2
𝜋𝑥2 +  𝑥2   

(4)  
3

4
𝜋𝑥2      (5)  

3

4
𝜋𝑥2 +  𝑥2   

 

27. 750 Nfhzj;ij Miuadpy; jUtJ vJ? 

(1) 
5𝜋

24
        (2) 

5𝜋

6
                 (3) 

5𝜋

12
      (4) 

12𝜋

5
               (5) 

6𝜋

5
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28. gpshj;jpf;F tisanyhd;W cile;j gpd;du; fpilj;j ,U gFjpfspdJk; ePsq;fis 

mse;jNghJ xd;wpd; ePsk; 5.7 cm, kw;iwa gFjpapd; ePsk; 6.9 cm vdTk; 
mtjhdpf;fg;gl;lJ. ,t;thwhd gFjpfis xd;W Nru;j;J tisaiy 

Mf;fKbAkhapd; mt;tisaypd; Miu ahJ? (𝜋 = 3) 

(1) 4.2 cm     (2) 2.1 cm       (3) 6.3 cm       (4) 1.2 cm            (5) 0.6   
 

29. cUtpy; cs;sthW 2 cm jbg;Gila ruptf tbtj; 
jfnlhd;wpy; miu tl;lg; gFjpnahd;W ntl;b 
mfw;wg;gl;lJ. kPjpahf ,Uf;Fk; gFjpapd; fdtsT? 

(1) 77 cm3     (2) 273 cm3  (3) 350 cm3 

(4) 392 cm3           (5) 546 cm3      
 

30. cUf;fpdhy; ,izf;fg;gl;l rJumbf; $k;gfnkhd;wpd; rl;lfk; cUtpy; 
jug;gl;Ls;sJ. Kf;Nfhz tbt Kfnkhd;wpd; tpspk;G 

fpilAld; mikf;Fk; Nfhzk; 𝛼 ,d; ngWkhdk;.?  

(1) sin−1 (
3

5
)         (2) cos−1 (

3

5
)                  

(3) tan−1 (
4

3
)       (4) sin−1 (

3√2

10
)                

(5) cos−1 (
3√2

10
)   

 

31. INuhg;ghtpd; kpf cau;e;j njhiynjhlu;G NfhGuj;jpd; cauj;ij fzpg;gjw;F utp 

xU fl;blj;jpd; Nky; jsj;jpy; ,Ue;J 170 m fpilkl;l J}uj;jpy; cs;s 

njhiynjhlu;G NfhGuj;jpd; cr;rpia mtjhdpf;Fk; NghJ Vw;w Nfhzk; 45° MfTk;> 

NfhGuj;jpd; mbia mtjhdpf;Fk; NghJ ,wq;F Nfhzk; 60° MfTk; ,Ue;jJ. 

vdpy;> njhiynjhlu;G NfhGuj;jpd; cauk;> (√3 = 1.7) 

(1) 459 m      (2) 340 m       (3) 289 m               (4) 270 m  (5) 100 m 

 

32. X ≡ (11, 8), Y ≡ (-1, 3) Mapd; XY ,dJ ePsk; ahJ? 

(1) 5   (2) 12    (3) 13    (4) √119  (5) 17 
 

33. y = 7𝑥 + b vDk; NfhL (1, 5)  vDk; Ms;$Wf;Fupa Gs;spf;F Clhfr; nry;Ykhapd; 

b ,dJ ngWkhdk; ahJ? 

(1) -2             (2) 0    (3) 5    (4) 7              (5) 12 

 

34. 3, 4, 6, 7, 7, 8, 9, 10, 11, 14, 15 vDk; guk;gypd; ,il, ,ilak; KiwNa.?  

(1) 7.8, 8   (2) 8, 7.8   (3) 7.8, 8.5   (4) 8.5, 8    (5) 8, 8.5 

 

35. khztndhUtd; xd;gJ ghlg; guPl;irfspy; ngw;w Gs;spfs; tUkhW. 

80, 85,70, 75, 60, 90, 82, 74, 78 

Nkw;gb Gs;spfspd; tPr;R kw;Wk; fhyiz ,il tPr;R vd;gd KiwNa 

(1) 30,11.5       (2) 30, 2.5  (3) 76.5, 30   (4) 2.5, 9    (5) 7.5, 9 

   

36. gpd;tUtdtw;Ws; vJ mKf;fj;jpd; mbg;gil myfhf miktJ?  

(1) N m-2      (2) Pa     (3) 𝑎𝑡𝑚           (4) 𝑏𝑎𝑟                (5) kg m-1 s-2 
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37. Gupapilj; J}uk; p MfTs;s Ez;khdpj; jpUFf;fzpr;rpnahd;wpd; tl;l mstpilg; 

gpupTfspd; vz;zpf;if n MFk;. ,t;Tgfuzj;jpd; %yk; msf;fj;jf;f kpfr;rpwpa 
mstPL ahJ? 

(1) 
𝑛

𝑝
         (2) 

𝑝

𝑛
      (3) 𝑝𝑛   (4) 

𝑝

𝑛−1
            (5) 

1

𝑛−1
 

 

38. 25 N,  15 N vDk; ,uz;L tpirfs; nghUnshd;wpd; kPJ njhopw;gLk;NghJ tpisAs; 
tpirapd; gUkdhf mika KbahjJ gpd;tUtdtw;Ws; vJ? 

(1) 10 N       (2) 20 N      (3) 30 N     (4) 40 N     (5) 50 N 

  

39. glj;jpy; xg;gkhd fg;gp xd;wpd; kPJ nry;Yk; ,ioapd; me;jq;fspy; 4 kg, 12 kg 
jpzpTfs; njhq;ftplg;gl;Ls;sd. jpzpTfs; RahjPdkhf 

,aq;ftplg;gLk; NghJ> njhFjpapd; MHKLfy;, ,ioapy; 
jhf;Fk; ,Oit vd;gd KiwNa.? 

(1) 2 m s-2, 40 N    (2) 3 m s-2, 80 N   

(3) 5 m s-2, 60 N    (4) 10 m s-2, 100 N    

(5) 12 m s-2, 120 N 

 

40. xU vspa fpNud; 600 kg jpzpit 2 epkplj;jpy; 20 m cauj;jpw;F cau;j;jpdhy;> 
fpNudpd; tY> 

(1) 100 W               (2) 1 kW                  (3) 6 kW              (4) 12 kW                    (5) 60 kW 

 

41. xU rf;fuj;jpd; rlj;Jt jpUg;gk; 3.5 kg m² MFk;. mJ 70 N m KWf;fj;jpy; fhzg;gLk; 
NghJ tpir mfw;wg;gl;L Ie;J nrf;fd;fspy; Xa;tilAk; vdpd;. Muk;gf; 

NfhzNtfk; (rad s-1) ahJ? 

(1) 4    (2) 20   (3) 50        (4) 100  (5) 200 

 

42. fz;zhbg; ghj;jpunkhd;W 4/5 gq;fpw;F ,urj;jpdhy; epug;gg;gl;Ls;sJ. fz;zhbapd; 

ePs tpupTf; Fzfk;> ,urj;jpdJ fdtsT tpupTf; Fzfq;fs; KiwNa 3 x 10-6 K−1, 

18 x 10-5 K−1, MFk;. ,urj;jpd; Njhw;w fdtsT tpupTf; Fzfk;? 

(1) 17.1 x 10 -5 ℃-1    (2) 9.9 x 10 -5 ℃-1        (3) 19.5 x 10 -5 ℃-1 

(4) 18 x 10 -5 ℃-1    (5) 16.5 x 10 -5 ℃-1 
 

43. 20 𝑚 ePsKk; 40 𝑐𝑚2 FWf;Fntl;Lg; gug;gsTk; cila fk;gp xd;wpd; xU Kid 
nfhjpePutpapDs; itf;fg;gl;L kW Kidapy; nrg;Gf;Nfhsk; nghUj;jg;gl;L Nfhy; 

kl;Lk; Kw;whf fhtyplg;gl;L nrg;Gf; Nfhsk; 25 ℃ ,y; cs;s #oypy; 

itf;fg;gLfpwJ. cWjp epiyapy; nrg;Gf; Nfhsj;jpd; ntg;gepiy 35  ℃ ,y; 
njhlHr;rpahff; fhzg;gl;lJ. cWjpepiyapy; nrg;Gf;Nfhsj;jpd; ntg;g ,og;G 

tPjj;jpw;fhd rkd;ghL  
𝐻

𝑡
 =  0.026 × (𝜃 − 𝜃R) ,dhy; jug;gLfpwJ ,q;F 𝜃 Nfhsj;jpd; 

ntg;gepiy> 𝜃R #oy; ntg;gepiy vdpd;> Nfhypd; ntg;gf; flj;jhW W m-1 K-1 ahJ? 

(1) 2       (2) 4   (3) 20          (4) 40        (5) 200  
 

44. rPuhd fk;gpnahd;wpy; 44 kg jpzpT njhq;ftplg;gl;l NghJ fk;gp 5 mm 
ePl;rpailfpd;wJ. vdpy; fk;gpapy; Nrkpf;fg;gl;Ls;s kPspay; mOj;jrf;jpia fhz;f. 

(1) 0.11       (2) 1.1  (3) 11          (4) 110        (5) 1100 
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45. Xu; ,iof; FkpOf;Fj; jug;gl;Ls;s tptuf;$w;Wg; ngWkhdq;fs; 48 W, 12 V NeNuhl;l 

Nthy;w;wsthFk;. Fkpo; 3 epkplj;Jf;F xspUk;NghJ ,ioapD}lhfr; nry;Yk; 
Vw;wj;jpd; msT.? 

(1) 4 C   (2) 12 C   (3) 240 C          (4) 360 C                    (5) 720 C  

 

46. ,yl;rpa kpd;khw;wpnahd;wpd; Kjw; RUs; 200 Rw;Wf;fisf; nfhz;lJ. ,J 15 V 

toq;fYld; ,izf;fg;gl;Ls;sJ. Jiz RUs; 3200 Rw;Wf;fisf; nfhz;lJ. ,J 

120 Ω jilAld; ,izf;fg;gl;Ls;sJ. gag;G Nthy;w;wsT (Vout)> Jizr; Rw;wpy; 

kpd;Ndhl;lk; (Iout)> jilapy; tpiuakhFk; tY (PR) Mfpatw;wpw;Fr; rhj;jpakhd 
ngWkhdq;fs;.? 

 Vout (V) Iout  (A) PR (W) 

(1) 24 0.20 4.8 

(2) 24 0.20 48 

(3) 240 0.50 120 

(4) 240 2.00 480 

(5) 240 1.00 480 
   

47. jifg;G epge;jidfspd; fPo; gpd;tUk; epfo;Tfspy; epfof; $bait vd vjpu;ghu;f;ff; 
$bait> 

(A) Nfhy; my;yJ ,io xd;wpd; kPjhd ,Oit tpir fhuzkhf ePsk; mjpfupf;Fk;. 

(B) thAnthd;wpd; kPJ gpuNahfpf;fg;gLk; tpir fhuzkhf fdtsT Fiwtiljy;. 

(C) jpz;kg; nghUnshd;wpd; Nkw;gug;gpd; topNa gpuNahfpf;fg;gLk; tpir (nfha; 
tpir) fhuzkhf mjd; tbtk; NtWgly;. 

(1) A       (2) B              (3) C          (4) A, B         (5) A, B, C   

 

48. A, B vd;gd, xNu tifahd ,U fk;gpfspd; FWf;F ntl;LKf gug;gsTfs; KiwNa 

1 cm2, 2 cm 2 MFk;. Ad; kPspay;G vy;iy 2 × 108 N m-2 vdpd;> B d; kPspay;G vy;iy 
ahJ? 

(1) 1 × 108 N m-2       (2) 2 × 108 N m-2              (3) 4 × 108 N m-2 

(4) 8 × 108 N m-2          (5) 16 × 108 N m-2 

  

 jug;gl;Ls;s cUtpy; A1 FWf;F ntl;LKfj;jpD}lhf 0.4 

m s-1 Ntfj;jpy; GFk; ghap (mUtpf;Nfhl;Lg; gha;r;ry;) A2 

FWf;F ntl;LKfj;jpDlhf V Ntfj;jpy; ntsptUtijf; 

fhl;Lfpd;wJ. ,jid mtjhdpj;J 49 & 50 Mfpa 
tpdhf;fSf;F tpil jUf.  
 

49. A1 : A2 = 4 : 1 vdpd; V ,d; ngWkhdk; (m s-1)ahJ? 

(1) 0.1              (2) 0.16               (3) 1.6        (4) 6.4                    (5) 10   

 

50. N, S Mfpa epiyf;Fj;Jf; ,U Foha;fspYs;s jput kl;l cauk; njhlu;ghf 
rupahdJ.? 

(1) hN < hS       (2) hS < hN              (3) hN = hS         (4) hN>0, hS=0          (5) juTNghjhJ  
 

                                                                    *** 
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guPl;fupd; cgNahfj;jpw;F kl;Lk; 

gFjp tpdh ,y Gs;spfs; 

A 

1 
 

2 
 

3 
 

4 
 

B 

5 
 

6 
 

C 

7 
 

8 
 

D 

9 
 

10 
 

nkhj;jk; 

,yf;fj;jpy; 
 

vOj;jpy; 
 

tpilj;jhs; guPpl;rfu; 1  

tpilj;jhs; guPl;rfu; 2  

Gs;spfis guPl;rpj;jtu;  

Nkw;ghu;it nra;jtu;  

njhopDl;gtpaYf;fhd tpQ;Qhdk;; 

Science for Technology Three Hours 

67 T II 
Gr. 13 (2024) 

 

Njrpa ntspf;fs epiyak; njhz;ilkhdhW 
ehd;fhk; jtizg; guPl;ir - 2024 

National Field Work Centre, Thondaimanaru 
4

th

 Term Examination - 2024 

 

 

FWC 

Index No. …………………….…. 
(Nkyjpfkhf thrpg;G Neuk; 10 epkplk;) 
mwpTWj;jy;fs; : 

 ,t;tpdhj;jhs; 15 gf;fq;fisf; nfhz;lJ. 

 ,t;tpdhj;jhs; A,B,C kw;Wk; D vDk; ehd;F 
gFjpfisf; nfhz;lJ. ehd;F gFjpfSf;Fk; 
cupa Neuk; %d;W kzpj;jpahyk; MFk;. 
(,jw;F Nkyjpfkhf thrpg;G Neuk; 10 epkplk;) 

 <u;it Mu;KLfy; = 10 N kg-1 

 epuw;gLj;jg;glhj (Non - programmable) 
fzpg;ghd;fisg; gad;gLj;Jtjw;F 
mDkjpf;fg;gLk;.  

 

gFjp A – mikg;G fl;Liu (gf;fq;fs; 2-8)  

 vy;yh tpdhf;fSf;Fk; ,j;jhspNyNa tpil 
vOJf. 

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

 

gFjp B,  C,  D - fl;Liu (gf;fq;fs; 9-14) 

 B, C, D Mfpa xt;nthU gFjpapypUe;Jk; 
Fiwe;j gl;rk; xt;nthU tpdh tPjk; 
njupe;njLj;J ehd;F tpdhf;fSf;F khj;jpuk; 
tpil vOJf. ckf;F toq;fg;gLk; 
jhs;fis ,jw;F gad;gLj;Jf. 
,t;tpdhj;jhSf;nfd toq;fg;gl;l Neu 

Kbtpy; vy;yhg; gFjpfisAk; A,  MdJ 

B, C, D Mfpa gFjpfSf;F NkNy ,Uf;Fk; 
gbahf xUkpf;f ,izj;Jg; guPl;ir 
Nkw;ghu;itahsuplk; ifaspf;f. 
 

 tpdhj;jhspd; gFjpfs; B C D Mfpatw;iw 
khj;jpuk; guPl;ir kz;lgj;jpypUe;J ntspNa 
vLj;J nry;y mDkjpf;fg;gLk;.  

 FwpaPl;nlz;fs; 
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01.  
(a) jhtuj;jpd; jz;L> Ntu;fs; kw;Wk; ,iyfs; Nghd;w xt;nthU gFjpAk; 

kdpju;fSf;F ntt;NtW topfspy; gaDs;sjhf ,Uf;Fk;.  

 

(i). NkNy cs;s tiuglj;jpy; fhl;lg;gl;Ls;s jhtu ,ioaq;fs; rhu;e;j 
xOq;fikg;G vJ.? 

………..………………………………………………………………………………… 

(ii). ,t; xOq;fikg;gpy; cs;s P, Q, R, S gFjpfspd; ngah;fisAk;; 

mg;gFjpfspd; gpujhd njhopy;fisAk; Fwpg;gpLf. 

gFjp ngau; gpujhd njhopy; 

P  

……………..……………… 
 

………………………………..……………… 

Q  

………………………..…… 
 

………………………………..……………… 

R  

………………………..…… 
 

………………………………..……………… 

S  

………………………..…… 
 

………………………………..……………… 

 
(iii). ,iytha;fs; mike;jpUf;Fk; gFjpia M vd cUtpy; Fwpj;J fhl;Lf. 

 
 

(b) nghUshjhu Kf;fpaj;Jtk; tha;e;j rpy tpyq;F ,dq;fs; fPNo 

fhl;lg;gl;Ls;sd.

 

(i). NkNy cs;s tpyq;Ffis tifg;gLj;jf;$ba ,uz;L Kf;fpa tpyq;F 

gpupTfis  Fwpg;gpL. 

X - .……….……..……………………………………………………………………… 

Y - .……….……..……………………………………………………………………… 

 

gFjp A – mikg;G fl;Liu 
vy;yh tpdhf;fSf;Fk; ,j;jhspNyNa tpil vOJf. 

 

,g;gFjpapy; 
vijAk; 
vOjy; 
MfhJ. 
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(ii). NkNy Fwpg;gpl;l tpyq;F gpupTfSf;F  ,ilapyhd NtWghLfs; 02 jUf.  
 

X Y 

 

…………………………..…………… 

 

………………………………………… 

 

…………………………..……..……… 

 

…………………………..…..…..…… 
 

(c). $l;nlU cw;gj;jpapd; ntt;NtW gbKiwfis mtjhdpj;j rpy tplaq;fs;, 

mjw;fhd gpujhd fhuzq;fis Fwpg;gpLf.? 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

02. Ma;T$lj;jpy; khztd; xUtupdhy; Guj khjpupnahd;wpYs;s N ,d; msitj; 

Jzptjw;F nra;ag;gl;l ghpNrhjidapd; juTfs; fPNo jug;gl;Ls;sd. 

Guj khjpupapd; jpzpT = 0.30 g  

HCl ,d; fdtsT   = 25.00 cm3 HCl ,d; nrwpT   = 0.20 mol dm-3 

NaOH ,d; fdtsT = 8.20 cm3 NaOH ,d; nrwpT = 0.21 mol dm-3 

 

 

 ,q;F> Kjy; NaOH ,d; mstpypUe;J Nkyjpfkhf ,lg;gl;l HCl ,d; 

msT Jzpag;gl Ntz;Lk;.  

 gpd;dh; Muk;gj;jpy; tplg;gl;l HCl mstpypUe;J NH3 cld; jhf;fKw;w HCl 

,d; msitf; fzpf;fyhk;.  

 NH3 - HCl jhf;fj;jpypUe;J NH3 ,d; msitj; Jzpe;J ,g;ngWkhdj;ij N 

,d; msTld; njhlu;GgLj;jyhk;. 
 

 
mtjhdpj;j 

rpy tplaq;fs; fhuzq;fs; 

(i) 
nghUl;fis 

ntt;Ntwhf ,ly; 

 

…………………………………..…..…..…… 

 

…………………………………..…..…..…… 

(ii) 
fhw;Ws;s 

epiyikiag; Ngzptuy; 

 

…………………………………..…..…..…… 

 

…………………………………..…..…..…… 

(iii) ntg;gepiy cau;jy; 

 

…………………………………..…..…..…… 

 

…………………………………..…..…..…… 

(iv) ePu; ,Ljy; 

 

…………………………………..…..…..…… 

 

…………………………………..…..…..…… 

,g;gFjpapy; 
vijAk; 
vOjy; 
MfhJ. 

Q. 1. 

100 

Index No …………….…… 
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(a) jug;gl;l NaOH fiurypYs;s NaOH ,d; msT (mol) ahJ? 

……………………………………………………………………………………………

……………………………………………………………………………………………

…………………………………………………………………………………………… 

(b) NaOH cld; HCl ,d; jhf;fj;jpw;fhd rkd;ghl;il vOJf? 

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

(c) NaOH cld; jhf;fKw;w HCl ,d; msT ahJ? 

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

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

 

(d) Muk;gj;jpy; tplg;gl;l HCl ,d; msT ahJ? 

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

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

(e) NH3 cld; jhf;fKw;w HCl ,d; msT ahJ? 

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

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

(f) NH3 MdJ HCl cld; gpd;tUkhW jhf;fKw;wJ.  

NH3    +   HCl   →   NH4Cl 

,j;jhf;fj; njhlu;Gg; gb HCl cld; jhf;fKWk; NH3 ,d; msT.? 

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

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

(g) NH3 #j;jpug;gb 1 mol   NH3  ,y; 1 mol    N cz;L vdpd;,  

(i). NkNy tpdh (f) y; fzpf;fg;gl;l NH3 ,y; cs;s N d; msT.? 

………………...………………………………………….………………………… 

(ii). N ,d; %yu;jpzpT = 14 g mol-1 Mapd; N ,d; jpzpT ahJ? 

……………………..…………………………………...……………………………

………………………..……………………………...………………………………

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

(iii). Guj khjpupapYs;s iejurdpd; (N) jpzpT rjtPjk; mz;zsthf 15.3 % 

vd fzpg;gpd; %yk; fhl;Lf.? 

……………………..……………………………….…..……………………………

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

 

 

 

,g;gFjpapy; 
vijAk; 
vOjy; 
MfhJ. 

Q. 2. 

100 
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03.   

(a). jhtuj;jpy; R+upa xspr; rf;jpahdJ  ,urhad rf;jpahf khw;wg;gLfpd;wJ. mr; 

rf;jpahdJ jhtuj;jpy; khg;nghUshf Nrkpf;fg;gLfpwJ. khg;nghUspy; cs;s 

,uz;L tifahd gy;gFjpaq;fspd; fl;likg;Gfs; fPNo A kw;Wk; B Mff; 

fhl;lg;gl;Ls;sd. 

(i). A kw;Wk; B fl;likg;Gf;fis ngaupLf.? 

A …………………………………                        B ………………………………… 
 

(ii). nfhLf;fg;gl;l fl;likg;Gf;fspy; cs;s C (fhgd;) mZf;fSf;fhd 

vz;fisg; gad;gLj;jp P, Q, R gpizg;Gfspd; tiffis ngaupLf.? 

P  :- ……………………….…………………………………………...……………… 

Q :- ……………………….…………………………………………...……………… 

R :- ……………………….…………………………………………...……………… 

(iii). A kw;Wk; B fl;likg;Gfspy; Neu;rq;fpyp gy;gFjpak; kw;Wk; fpisj;j 

rq;fpyp gy;gFjpak; Mfpatw;iw ,dq;fz;L mjw;fhd fhuzj;ijAk;  

Fwpg;gpLf.? 

gy;gFjpak; fl;likg;G fhuzk; 
 

Neu;rq;fpyp  

………… 
 

……………………………………………… 
 

fpisj;j rq;fpyp  

………… 
 

……………………………………………… 
 

(iv). njhopy; cyfpy; khg;nghUspd; xU eilKiw gad;ghl;ilf; Fwpg;gpLf. 

…………………………………………………………………………..……………  

(v). Ma;Tf;$lj;jpy; czT khjpupapy; khg;nghUis fz;lwpa gad;gLk; vspa 

Nrhjidapd; gbKiwfis tupirf;fpukkhf vOJf. 

……………………………………………………………………………..…………

……………………………………………………………………………..…………

…………………………………………………………………………..……………

……………………………………………………………………………..………… 

(vi). NkNy (v) gupNrhjidapy; mtjhdpg;igf; Fwpg;gpLf. 

……………………………………………………………………………..………… 

,g;gFjpapy; 
vijAk; 
vOjy; 
MfhJ. 
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(b) gha;kg; gha;r;rnyhd;wpd; Ntfk; FiwtilAk;NghJ mJ mUtpf; Nfhl;Lj; 

jd;ikiag; ngWk;.    

(i). njhlu; gha;r;ry; vd;gij tiuaWf;Ff.? 

……………………….…………………………………………………………………

……………………….………………………………………………………………… 

(ii). njhlu;g; gha;r;rnyhd;Wf;fhd njhlu;r;rpr; rkd;ghl;ilf;$wp FwpaPLfis 

ngaupLf.? 

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 

(iii). gha;kg; ghar;rnyhd;wpy; gilfSf;F ,ilNa Njhd;Wk; cuha;T vt;thW 

miof;fg;gLk;.? 

………….………………………………….…………………………………………… 

 

(iv). fPNo cUtpy; fhl;lg;gl;lthW fpilahd ePu;f;Foha;j; njhFjpapd; topNa 

mfd;wFohapypUe;J xLq;fpa Fohapw;F ePu; mUtpf;Nfhl;Lg; 

gha;r;rYf;Fs;shfpd;wJ. FohapDlhf ePu; nry;Yk; Ntfj;jpd; khwiy 

tiue;J fhl;Lf.? 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

N
t
f
k
; 

FWf;F ntl;L gug;G 

,g;gFjpapy; 
vijAk; 
vOjy; 
MfhJ. 

Q. 3. 

100 
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04. tPl;by; cs;s xU kpd;rhjdk; kPz;Lk; kPz;Lk; kpd;Ndw;wpg; ghtpf;ff;$baJ. 

,k;kpd;rhjdj;jpypUe;J %d;W tpjkhd gad;ghl;ilg; ngw;Wf; nfhs;sf;$ba 

tifapy; ,izf;f gl;l kpd;rhjdj;Jf;fhd kpd;Rw;W thpg;glk; xd;W fPNo 

jug;gl;Ls;sJ. X, Y, Z rhjdq;fs; mjpy; cs;sd. mit KiwNa (2 W, 4 V),   

(9 W, 6 V),  (16 W, 8 V) vd tPjg;gLj;jg;gl;Ls;sJ.  

 

(a) ,k; %d;W rhjdq;fSk; Fwpj;j tPjj;jpy; nraw;gLfpwJ. vdpd;, 

(i). kpd;rhjdk; X Clhd kpd;Ndhl;lj;ij fzpf;f.?  

……………………….………………………………………………………………

………………………….……………………………………………………………

…………………………………………………………………………………….… 

(ii). kpd;rhjdk; Y Clhd kpd;Ndhl;lj;ij fzpf;f.?  

………………………….……………………………………………………………

…………………………………………………………………………………….… 

(iii). kpd;rhjdk; Z  Clhd kpd;Ndhl;lj;ij fzpf;f.?  

………………………….……………………………………………………………

…………………………………………………………………………………….… 
 

(iv). fyk; toq;f Ntz;ba kpd;Ndhl;lj;ij fzpf;f.? 

………………………….…………………………………………………………… 

(v). kpd;fyj;Jf;F FWf;Nf Nthy;w;Wkhdp ,izf;fg;gbd; Nthy;w;Wkhdpapd; 

thrpg;G ahJ.? 

…………………………………………………………………………………….…

…………………………………………………………………………………….… 

…………………………………………………………………………………….… 

(vi). ,k;kpd;Ndhl;lj;ij fyk; toq;fpdhYk; Z rhjdk; Kiwahf nraw;glhJ 

vd;gjw;fhd fhuzj;ij Fwpg;gpLf.? 

………………………….……………………………………………………………

…………………………………………………………………………………….… 

…………………………………………………………………………………….… 

 

,g;gFjpapy; 
vijAk; 
vOjy; 
MfhJ. 
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(b) fyj;Jldhd Z ,d; ,izg;ig Jz;bj;J X,Y Mfpa rhjdq;fs; Kiwahf 

nraw;gl itf;fg;gLfpd;wJ.  

(i). jw;NghJ kpd;fyj;jpD}lhd kpd;Ndhl;lk; ahJ? 

………………………….…………………………………………………………… 

(ii). kpd;fyj;Jf;F FWf;Nf Nthw;wsT NtWghl;il  fzpf;f.? 

………………………….……………………………………………………………

…………………………………………………………………………………….… 

(iii). ,it Kiwahf nraw;gLtjw;F khWe;jilfs; R1, R2                                

Mfpatw;wpw;F njhpT nra;ag;gl Ntz;ba ngWkhdq;fisf; fhz;f. 

R1 R2 
 

………………………….……..……… 

………………………….……..……… 

………………………….……..……… 

………………………….……..……… 

 

…………………………….………… 

………………………….……..……… 

………………………….……..……… 

………………………….……..……… 
 

(c) fyj;Jldhd X,Y Mfpatw;wpd; ,izg;ig Jz;bj;J Z ,id Kiwahf 

nraw;gl itf;fyhk; ,e;epiyapy; khWk; jil R3 ,w;F njhpT nra;ag;gl 

Ntz;ba ngWkhdk; ahJ? 

………………………….…………………………………………………………………

………………………………………………………………………………………….… 

(d) fyk; Kw;whf kpd;Ndw;wg;gl;bUf;Fk; NghJ rhjdk; Z kl;Lk; 

nraw;gLj;jg;gLfpd;wJ. my;yJ rhjdq;fs; X,Y Mfpait kl;Lk; xd;whf 

nraw;gLj;jg;gLfpd;wJ. ,tw;wpy; vJ my;yJ vit eilngWk; NghJ fyk; 

xNu Neu ghtidia nfhz;bUf;Fk;? fhuzk;.? 

………………………….………………………………………………………………… 

fhuzk;  ……………….………………………………………………………………… 

** 

,g;gFjpapy; 
vijAk; 
vOjy; 
MfhJ. 

Q. 4. 

100 
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05. Gtpapd; Miuia msg;gjw;F khzt FOtpdhy; rpy nraw;ghLfs; 
Nkw;nfhs;sg;gl;ld.  
 

$k;G tbt Gdy; xd;wpidAk; 
mjw;fhd %biaAk; cUthf;f 

nrt;tf tbtKilaJk; 1  mm  
jbg;GilaJkhd Xu; cNyhf jfL 
gad;gLj;jgl;l tpjk; njhlu;ghd 
cUf;fs; mUfpy; jug;gl;Ls;sd. 
 

nrt;tf tbt jfl;by; 13  m MiuAila> OABC vDk; Miur;rpiwapid cUtpy; 
cs;sthW tiue;jhu;. gpd;  $k;G tbt Gdypid cUthf;fp mjw;fhd %biaAk; 
mNj nrt;tf tbt jfl;by; ,Ue;J ngw;W G+uz $k;gpid cUthf;fpdhu;.  
 

(a) nrt;tf tbt jfl;bd; Fiwe;jgl;r  mfyk; vt;tsT? fhuzk; jUf.? 

(b)  ABC vDk; tpy;ypd; ePsj;ij π rhu;gpy; fzpf;f.? 

(c) Miur;rpiw AOC apd; Nfhzj;jpid(θ) fzpf;f.? 

(d) nrt;tf tbt jfl;bd; ePsj;ij kPw;wupy; fzpf;f.? 

(e) $k;gpd; tis Nkw;gug;gstpid π rhu;gpy; fzpf;f.? 

(f) nrt;tfj;jpypUe;J $k;gpd; tis Nkw;gug;G cUthf;fg;gl;l gpd; vQ;rpa gFjp 
cUf;fg;gl;L  kPz;Lk; mNj jbg;gpid nfhz;l jflhf khw;wp $k;gpd; 
mbg;gFjpapy; (tl;ltbtpy;) nghUj;Jtjw;F khztu;fs; jPu;khdpj;Js;sdu; ,J 

rhj;jpakhFkh? ,y;iyah? vd;gij ckJ fzpg;gpd; %yk; epahag;gLj;Jf.(π = 3) 

(g) $k;gpd; cauj;ijf; fzpf;f.?  

(h) mbg;gFjpAld; Nru;j;J $k;gpid jahupf;fg; gad;gLj;jgl;l cNyhfj;jpd; jpzpT 

mz;zsthf 369 kg vdf; fhl;Lf. ( cNyhfj;jpd; mlu;j;jp = 1300 kg m-³)   
  

(i) Gtpapd; Miuia msg;gjw;F khzt FO NkNy cUthf;fg;gl;l $k;gpid 
cUtpy; fhl;bathW Gtp kPJitj;J 

njhLthdj;jpid mtjhdpj;jdu;, ,wf;f 

Nfhzk; 0.810 MFnkdpd;, Gtpapd; Miu 

mz;zsthf 119088 m vd fhl;Lf. 
(cU msTjpl;lj;jpw;F mika tiuag;gltpy;iy) 

 
 

 360 0.810 

sin 0.5877 0.0141 

cos 0.8000 0.9999 

tan 0.7265 0.0141 
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gFjp - B  
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06.  

(a) njf;fhl;bd; jsk; xd;wpy; mike;Js;s P ≡  ( x1 , y1 ) , Q ≡  ( x2 , y2 ) Gs;spfshFk;. 
 

(i). P, Q ,ilapyhd J}uk; njhlu;ghf rkd;ghl;il cUthf;Ff.  

(ii). D ≡ ( -5 , -2 ) Ak; E ≡ ( 3 , 4 ) vdpd; D, E ,ilapyhd J}uj;ijf; fhz;f.? 

(iii). D , E Gs;spfspw;F ,ilapy; nry;Yk; Neu; Nfhl;bw;fhd rkd;ghl;il cUthf;Ff 

(iv). Nky; Neu; Nfhl;bw;Fr; rkhe;jukhf (0, -4) vd;Dk; Gs;spfspw;F Clhf nry;Yk; 

Neu;Nfhl;bd; rkd;ghl;il cUthf;Ff.  

(v). DE apdJ eLg;Gs;sp R MFk;. R ,d; Ms;$Wfisf; fhz;f. 

(vi). NfhL  DE ,w;Fr; nrq;Fj;jhf R ,D}lhfr; nry;Yk; Nfhl;bd; rkd;ghl;il 

cUthf;Ff. 

 

(b) fPNo jug;gl;bUg;gJ vOkhwhd juTf;$l;lk; xd;whFk;. 

20, 16, 32, 17, 13, 𝑥, 14, 18 

(i). Nkw;gb juTfsJ ,il 18.5 Mapd; 𝑥  ,dJ ngWkhdj;ijf; fhz;f? 

(ii). Nkw;gb juTfsJ Mfhuk;> ,ilak; Mfpatw;iwf; fhz;f. 

(iii). Nkw;gb juTfsJ fhy;khd tPr;irf; fhz;f. 

 

(c) njhopy;El;gtpaYf;fhd tpQ;Qhd ghlj;jpy; xU tFg;G khztu; ngw;Wf; nfhz;l 

Gs;spfs; tUkhW. 

tFg;GtiughL kPbwd; 

10 - 20 2 

20 - 30 5 

30 - 40 6 

40 - 50 8 

50 -60 4 

60 - 70 7 

70 - 80 3 

80 - 90 1 

 

 

 

(i). Nkw;gb juTfspd; nghUl;lhd kPbwd; guk;gYf;fhd tiyAU tiuaj;ij 

tiuGj;jhspy; tiuf. (Njitahd tiuGj; jhs; 15k; gf;fj;jpy; cs;sJ.) 

(ii). NkNy (c), (ii)y; tiue;j mNj tiuGj;jhspy; kPbwd; gy;Nfhzpia tiuf.  
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07.   

(a) mbg;gilahd rf;jp %yq;fSs; xd;whd capu; Bry; (FAME - Fatty Acid Methyl Ester) 

cw;gj;jp njhlu;ghd ftdk; jw;nghOJ Vw;gl;Ls;sJ. ,jd;nghUl;lhd 

jpl;ltiuglk; tUkhW. 

 

(i). Nkw;gb %yg;nghUs;fs; P, Q gf;ftpisnghUs; W Mfpatw;wpd; ,urhad 

ngau;fis jUf. 

(ii). gf;f tpisnghUs; W ,id cUthf;Fk; NtW ifj;njhopy; eltbf;if 

xd;wpidg; ngaupLf.  

(iii). gf;f tpisnghUs; W ,id %yg;nghUshfg; gad;gLj;jpj; jahupf;fg;gLk; 

capupay; %yf;$nwhd;wpidg; ngaupLf.  

(iv). Nkw;gb nraw;ghl;bd; nghUl;lhd Cf;fpahf NaOH ,idg; gad;gLj;jyhk;. 

MapDk; mjidg; gad;gLj;Jk; nghOJ cUthff;$ba gpur;rpidapd; 

tpisTfs; ,uz;il Fwpg;gpLf.  

(v). rkfhyj;jpy; gad;gLj;jg;gLk; gy;NtW capu; Bry; tiffs; cs;sd. B100 , B20 

vd;gd ,tw;wpd; nghUl;lhd cjhuzq;fshFk;. B100 , B20 vd capu; Briy 

tifg;gLj;Jtjw;fhd mbg;gilapid jdpj;jdpahfj; jUf.  

 

(b) tptrhaj;jpy; ngUk;ghYk; gad;gLj;jg;gLk; ifj;njhopy; cw;gj;jpahf 

mg;giul;bidf; Fwpg;gplyhk;. 

(i). mg;giul;bid ney;Nghd;w FWfpafhyg; gapu;fspd; nghUl;Lg; gad;gLj;j 

Kbahikf;fhd fhuzk; ahJ?  

(ii). mg;giul; %yk; gapUf;Ff; fpilf;Fk; vd vjpu;ghu;f;fg;gLk; fdpg;nghUs; ahJ? 

(iii). mg;giul;Lf;F Nru;gd;iud; Nru;g;gjdhy; cUthFk; mD$yk; ahJ? 

 

(c) khztHFO xd;W 250 ml kz;nzz;iziag; gad;gLj;jp mjd;  

fNyhhpg;ngWkhdj;ij Jzptjw;F, rpwpa ntg;gf;nfhs;ssT Gwf;fdpf;fj; jf;f 

ghj;jpunkhd;wpNy 30 ℃ Muk;gntg;gepiyapy; cs;s 500 g ePiu #lhf;fp 50 ℃ 

ntg;gepiyf;F nfhz;Ltug;gLfpwJ. (ePhpd; jd;ntg;gf; nfhs;ssT 4.2 J g-1 ℃-1   

kz;nzz;izapd; mlHj;jp 0.8 g/ml ) 

(i). ,r; nraw;ghl;bd; NghJ vt;tsT rf;jp kz;nzz;izapdhy; 

toq;fg;gl;bUf;fNtz;Lk;? 

(ii). kz;nzz;izapd; fNyhhpg;ngWkhdj;ijf; fzpf;f? 

 

gFjp - C  
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(iii). kz;nzz;izf;F  gjpyhf 15 g vjNdhiy  vhpnghUshfg; gad;gLj;jp 30 ℃ 

apYs;s mNjasT ePiur; #lhf;fp ePhpd; ,Wjp ntg;gepiyia 50 ℃ apw;F 

nfhz;Lte;jhu;> vjNdhypd; fNyhhpg;ngWkhdj;ijf; fzpf;f. 

(iv). NkNy ngw;w NgWfspd; mbg;gilapy; vt;nthpnghUisg; gad;gLj;jy; 

,yhgfukhdJ? 

 

08.  

(a) ,aw;ifahdJ gy;NtW %yq;fis kdpj Njitf;nfd toq;fpAs;sJ. ,J gz;ila  

fhyq;fspy; tho;e;j kdpjh;fshy; fz;lwpag;gl;L thridg; nghUl;fshfTk;> xsljq; 

fshfTk; gad;gLj;jpdhh;fs; vd;gJ tuyhw;Wr; RtLfs; %yk; njspthfpAs;sJ. 

(i). ,aw;if cw;gj;jpfs; vd;gjhy; fUjg;gLtJ ahJ?  

(ii). Kjdpiy mDNrgp vd;gJ ahJ? 

(iii). Kjdpiy mDNrgpfSf;Fk; Jiz mDNrgpfSf;Fk; ,ilapyhd NtWghLfs; 

04 jUf. 

(iv). Kjdpiy mDNrgpahd vjNdhypd; gpujhd gad;ghLfs; ,uz;L jUf. 

(v). ngUk;ghyhd mw;fnyhapl;Lfspd; ,ay;Gfs; 03 jUf.   

(vi). Flw;GO Neha;fs;> kNyupah> thjf;fha;r;ry;> Njhy; Neha;fspd; NghJ kUe;jhfg; 

gad;gLfpd;w jhtuk; vJ.? 

 

(b) jhtug; gFjpfspypUe;J Ntwhf;fg;gl;l nkhj;j gpupj;njLg;gpypUe;J (gz;gLj;jh 

tpisTfspypUe;J) J}a tpisTfis Ntwhf;f epwg;gjptpay; El;gk; gad;gLfpwJ. 

(i). nky;ypa gil epwg;gjptpay; El;gKiwiag; gad;gLj;Jk;NghJ Kjypy; jput 

miwiaj; jahu;gLj;jpf;nfhs;tJ Kf;fpakhdJ. mjw;fhd fhuzj;ij tpsf;Ff. 

(ii). fljhrp epwg;gjptpay; El;gKiw %yk; fyitnahd;wpy; cs;s $Wfis 

,dq;fhZk; re;ju;g;gj;jpy;> Ngidiag; gad;gLj;jp Mjhuf;Nfhl;il 

tiue;Jnfhs;syhfhJ. Vd;? 

(iii). nky;ypa gil epwg;gjptpay; El;gKiwapy; epiyj;j tyak;> ,af;f tyak; 

Mfpad ahit? 

(iv). fljhrp my;yJ nky;ypa gil epwg;gjptpay; El;gKiwapy; RF ngWkhdj;ijf; 

fzpg;gjw;fhfg; gad;gLj;jg;gLk; Nfhitia vOJf. 

(v). RF ngWkhdk; vg;NghJk; xd;wpYk; (1 ,Yk;) Fiwthd ngWkhdj;ijg; ngWk;. 

,jw;fhd fhuzj;ij Fwpg;gpLf.  
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(a) Xu; Mw;wpypUe;J vLf;fg;gLk; kziyf; 

Ftpg;gjw;Fg; gad;gLj;jg;gLk; njg;gk; 

(barge) cUtpy; fhl;lg;gl;Ls;sJ. 

Nkw;Fwpj;j njg;gj;ijr; nra;tjw;Fg; 

gad;gLj;jg;gl;l xU gPg;gh kPJ cs;s 

cau;e;jgl;r NkYijg;G 15  kN MFk;.  
 

(i). ,q;F K ,dhy; cNyhfg; gPg;ghf;fs; fhl;lg;gl;Ls;sd. mjw;Fg; 

gad;gLj;jj;jf;f NtW ,U gpujpaPl;Lg; nghUs;fisf; Fwpg;gpLf. 

(ii). njg;gj;Jf;Fg; gad;gLj;jg;gl;Ls;s 8 gPg;ghf;fspd; kPJk; gpuNahfpf;fg;gLk; 

cau;e;jgl;r NkYijg;G epa+l;ldpy;? 

(iii). gyifj; jl;bd; jpzpT Gwf;fzpf;fj;jf;fnjdpd;> mkpohky; kpjf;FkhW 8 

gPg;ghf;fspd; kPJk; Vw;wj;jf;f cau;e;jgl;rj; jpzpT (Kg) fzpf;f? 

(iv). ,j;jifa xU jl;il cw;gj;jpnra;Ak;NghJ Nkyjpf kziy Vw;Wtjw;Fg; 

gad;gLj;j Ntz;ba 02 cj;jpia Fwpg;gpLf.  

(v). flw;fiuf;F mz;ikapy; xU fl;llj;ij mikg;gjw;F Mw;W topNa 

,j;njg;gj;jpy; kz;nfhz;L tug;gLfpd;wJ. mg;NghJ flw;fiuf;F mz;ikapy; 

tUk;NghJ njg;gk; mkpOk; msT Fiwtjhfj; njupfpd;wJ. ,J Vndd 

tpsf;Ff. 
 

(b) gupNrhjid xd;wpy; rPuhd cNyhf fk;gpapdJ ,Oit jifg;gpw;F cupa ,Oit 

tpfhuk; mtjhdpf;fg;gl;lJ. 

(i). cNyhf fk;gpf;Fupa ,Oit jifg;G vjpu; ,Oit tpfhuj;ij fhl;Lk; tiuig 

tiuf. 

(ii). ckJ tiugpy; gpd;tUk; Gs;spfis Fwpg;gpLf. 

P – cilepiy        Q – kPspay; vy;iy  R - tpfpjrk vy;iy 

(iii). Q, R Gs;spfSf;F ,ilapy; cs;s NtWghL ahJ? 

(iv). ,Nyrhd  cNyhf fk;gp ,ioapd; Muk;g ePsk; 20 cm,  ck; mjd; tpl;lk; 1mm 

ck; mjd; aq;fpd;kl;L 2 x 1011 N m-2 MFk;. (π = 3) 

1) cNyhf fk;gp ,ioapy; njhopw;gLk; tpiria fhz;f.? 

2) cNyhf fk;gp ,ioapy; njhopw;gLk; jifg;ig fhz;f. 

3) ,ioapy; Vw;gl;l tpfhuj;ijf; fzpf;f. 

4) ,ioapy; Vw;gLk; ePl;rpiaf; fhz;f. 

5) cNyhf fk;gp ,ioapy; Nrkpf;fg;gl;Ls;s rf;jpiaf; fzpf;f. 

6) cNyhf fk;gp ,ioapy;, myF fdtstpy; Nrkpf;fg;gl;l rf;jp ahJ? 

 

gFjp - D  
 09. 

cNyhfg; gPg;ghf;fs; (K) 

gyifj; jl;L
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10.  

(a) ,U tpirfspd; tpisAs; tpirahdJ tpir ,izfu tpjpahy; jug;gLk;. 

(i). tpir ,izfu tpjpiaj; jUf. 

(ii). clnyhd;wpd; ,U tpirfspd; rkepiyf;fhd 03 epge;jidfisf; Fwpg;gpLf. 

(iii). cUtpy; fhl;bathW clnyhd;wpy; P, Q (P >  Q) vDk; 

,U tpirfs; θ Nfhzj;jpy; njhopw;gLk; NghJ mtw;wpd; 

tpisAs; tpir (R) MdJ P, Q, θ  cld; njhlu;GgLk; 
Nfhitia vOJf. 
 

(iv). kdpjdpd; Koq;ifapd; fl;likg;G fPNo cUtpy;; jug;gl;Ls;sJ.  

Koq;ifapd; Kd; gpizg;ghdJ Royplkhf ,Ug;gjhy;> ,Ujiyj; jirapdhy;                 

cQw;wg;gLfpd;w epiyf;Fj;J cau;j;Jk; tpir (F) ,d; %yk; Koq;ifia 

kbj;jy; kw;Wk; nghUl;fis cau;j;j Kbfpd;wJ. 10 kg jpzpTila nghUis 

epiyf;Fj;Jld;; 600 ,w; NgZtjw;F ,Ujiyj; jirapdhy; gpuNahfpf;fg;gl 
Ntz;ba tpiriaf; fzpf;f. 

 

(b) ntg;gkhf;Fk; RUs; (Heating element) xd;wpid mbg;gFjpapy; nfhz;Ls;sJk;> 
ifgpbiaAk; %f;ifAk; cila Nfj;jpy; xd;iw glk; 

fhl;Lfpd;wJ. (ePupd; jd;ntg;gf;nfhs;ssT = 4.2 kJ kg-1 0C-1) 

(i). gjhu;j;jk; xd;wpd; ntg;gf;nfhs;ssT> 
jd;ntg;gf;nfhs;ssT vd;gtw;iw tiuaWf;Ff.  

(ii). ,f;Nfj;jy; MdJ Muk;g ntg;gepiy 35 0C ,y; cs;s 

400 g ePiu nfhz;Ls;sJ. ePupd; ntg;gepiyia   100 0C    ,w;F mjpfupg;gjw;F 
Njitahd ,opT ntg;gj;jpid fzpf;f.  

(iii). ntg;gkhf;Fk; RUspd; tY 2 kW vdpd; ,t;ntg;gj;jpid toq;Ftjw;F vLf;Fk; 
Neuk; ahJ? 

(iv). ntg;gkhf;Fk; RUspid epiyf;Fj;jhf itf;fhJ fpilahf itg;gjd; Nehf;fk; 
ahJ? 

(v). Nfj;jypDs; ePu; cs;s NghJ ePz;l Neuk; Mspaplg;gl;bUg;gpDk; RUs; 
gOjiltjpy;iy. Mdhy; ePu; ,y;yhj NghJ Mspaplg;gbd; tpiuthf 
vupe;JtpLk; ,jw;fhd fhuzj;ij Fwpg;gpLf. 

                                                                           *** 
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