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   vy;yh tpdhf;fSf;Fk; tpil vOJf. 
  tpilj;jhspy; jug;gl;Ls;s ,lj;jpy; ckJ Rl;nlz;iz vOJf 
  tpilj;jhspd; gpw;gf;fj;jpy; jug;gl;Ls;s mwpTWj;jy;fisf; ftdkhf thrpj;Jg; gpd;gw;Wf. 
  1 njhlf;fk; 50 tiuAs;s tpdhf;fs; xt;nthd;Wf;Fk; (1)> (2)> (3)> (4)> (5) vd vz;zplg;gl;l tpilfspy; rupahd 

tpiliaj; njupe;njLj;J> mjidf; FwpjJ epw;Fk; ,yf;fj;ijj; jug;gl;Ls;s mwpTWj;jy;fSf;F mika 
tpilj;jhspy; Gs;sb (x) ,Ltjd; %yk; fhl;Lf. 

  xU tpilf;F 02 Gs;spfs; tPjk; nkhj;jk; 100 Gs;spfs; toq;fg;gLk;. 
 

01. ~tY tPL| vd miof;fg;gLk; Gd;dq;fk; 
 1. nfhy;fpAly;    2. ,iokzp      3. mOj;jkw;w mfKjYU rpWtiy   
 4. fU      5. ,iyNrhNrhk; 
 

02. tspkz;lyj;jpYk; ghu;f;f Fiwe;j xl;rprd; (O2) nrwptpy; thof;$ba Ez;zq;fp> 
 1. Clostridium     2. Escherichia coli    3. Acetobacter   

 4.  Lactobacillus    5. Saccharomyces 
 

03. gpujhdkhf jhq;fw; njhopiyr; nra;Ak; capuw;w fyq;fspdhy; Md vspa epiyapioak; gpd;tUtdtw;Ws; 
vJ? 

 1. Gilf;fytpioak;      2. xl;Lf;fytpioak;   3. flw;gQ;RGilf;fytpioak;  
 4. Ntypf;fhw; Gilf;fytpioak;  5. ty;YUf;fy ,ioak; 
 
04. Ez;zq;fp khjpupnahd;iw EZf;Ff;fhl;bapy; mtjhdpg;gjw;F Kd;ghf EZf;Ff;fhl;b tOf;fpia 

jahupnra;Ak; tpjk; tUkhW> 
 A – fpUkpaopf;fg;gl;l fpUkpGFj;Jk; jlj;jpd; cjtpAld; Ez;zq;fp khjpupapd; rpwpjsit EZf;Ff;fhl;b 

tOf;fp kPJ fhzg;gLk; ePu;j;JspAld; fyf;f 
 B – ePu;j;Jspapid %Lk;tifapy; %LJz;bdhy; (cover slip) tspf; Fkpop ,y;yhj tifapy; %Lf. 
 C – J}a EZf;Ff;fhl;b tOf;fp kPJ fpUkpGFj;Jk; jlj;jpdhy; fpUkpaopf;fg;gl;l ePu;j;Jspia ,Lf. 
 

 Nkw;gb nrad;Kiwapd; rupahd xOq;F> 
 

 1. A,B,C    2. B,A,C    3. C,A,B    4. B,C,A   5. C,B,A 

 
05. gpd;tUtdtw;wpy; vt;xg;gPL xUtpj;jpiy jhtuj; jz;Lf;Fk; ,U tpj;jpiy jhtu jz;Lf;Fk; rupahdJ> 
   xUtpj;jpiy jhtuj; jz;L      ,Utpj;jpiy jhtuj; jz;L 
 1. fyd;fl;Lfspy; khwpioak; ,y;iy      fyd;fl;Lfspy; khwpioak; cz;L 
 2. fyd;fl;Lfs; rkmsTilad       fyd;fl;Lfs; ntt;NtW msTilad  
 3. fyd;fl;Lfspd; vz;zpf;if FiwT     fyd;fd;Lfspd; vz;zpf;if mjpfk; 
 4. Nkw;gl;il> ikatpioak; vd tpaj;jKz;L    Nkw;gl;il> ikatpioak; vd tpaj;jkile;jpuhJ 
 5. fyd;fl;Lfs; tisa tbtpy; fhzg;gLk;    fyd;fl;Lfs; mbg;gil ,ioankq;Fk; guk;gpf; fhzg;gLk; 
 
06. gpd;tUk; jftiy itj;J tpil jUf. 
 A  – kiotPo;r;rp 1250 – 2000 kp.kP     B  – ntg;gepiy 30 – 350C   
 C  – nghJthd jhtutu;f;fk; - Kjpiu> eJd;> ghiy> Ntk;G> fUq;fhyp> $oh  
 Nkw;gb fhyepiyikfs; kw;Wk; jhtu tu;f;fq;fis nfhz;like;j fhLfs;> 

1.  mad <u vd;Wk; gRikahd fhLfs;    2. mad cyu; fyg;G vd;Wk; gRikahd fhLfs; 
3. mad kiyf;fhLfs;         4. mad kiof;fhLfs;   
5. mad Kl;Gju; fhLfs; 
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07. Njd;nkOfpd; gad;ghly;yhjJ> 
1. xslj G+r;Rtif cw;gj;jpf;F gad;gly;     
2. gj;jpf; ifj;njhopypy; gad;gly; 
3. gy;fl;Lk; njhopEl;gj;Jf;F gad;gly;     
4. czT> kw;Wk; ghdtifSf;F RitA+l;l gad;gly; 
5. myq;fhu nghUl;fs; cw;gj;jpf;F gad;gly; 

 
08. gq;fRf;fs; njhlu;ghf gpd;tUk; $w;Wf;fis fUJf. 
 A – fyr;Rtu; ifw;wpdpdhy; MdJ  
 B – midj;Jk; gpwNghrizf;Fupait 
 C – rpytw;wpy; gr;ira cUkzpfs; fhzg;gLk; 
 NkYs;s $w;Wf;fspy; rupahdJ /rupahdit> 
 

1. A khj;jpuk;   2. B  khj;jpuk;   3. A Ak; B Ak;   4. C Ak; B Ak;   5. A Ak; C Ak; 
 
09. vkJ ehl;L tsu;g;Gf;fhLfspy; mjpfkhf igd]; jhtu ,dq;fs; tsu;f;fg;gLfpd;wd. ,jw;F gpujhd 

fhuzk;> 
1.  jhtu ,iyfs; tpiutpy; gpupe;jopjy;   
2. kz;tsk; mjpfupj;jy;  
3. epyf;fPo;ePu; mjpfstpy; mfj;JwpQ;rg;gly;   
4. tsq;Fiwthd epyq;fspYk; ,yFthf tsu;f;f Kbjy; 
5. rhjhuz tsu;r;rptPjk; cilajhf ,Uj;jy; 

 
10. vkJ ehl;by; me;epa nryhtzp rk;ghj;jpaj;ij ngw;Wj;jUk; Ranjhopy;fshtd> 

1.  NjdP> ,why; tsu;g;G      2. NjdP> Nfhop tsu;g;G> ,why; tsu;g;G 
3. ,why;> NjdP> kPd; tsu;g;G     4. ez;L> Njdp> ,why; tsu;g;G   
5. ,why;> kPd; tsu;g;G 

 
11. gpd;tUk; $w;Wf;fSs; rupahdJ vJ? 

1.  gPypq;fiurYld; Rf;FNuhir #lhf;Fk; nghJ nrq;fl;b rptg;G epw tPo;gbT Njhd;Wk;. 
2.  fhu nrg;G ry;Ngw;Wld; my;Gkpidr; #lhf;Fk; NghJ Cjh epwk; Njhd;Wk; 
3.  #lhd; III fiurYld; Njq;fha; vz;nza; kQ;rs; epwk; nfhLf;Fk; 
4.  kpy;ydpd; Nrhjidg; nghUSld; fpisf;Nfhrd; kQ;rs; tPo;gbitf; nfhLf;Fk;. 
5.  ngdbf;fiurYld; Lactose ePyepw tPo;gbit jUk; 
 

12. gpd;tUk; capupay; %yf;$Wfspy; gy;gFjpaky;yhjJ vJ? 
1. RNA   2. DNA    3. ATP   4. khg;nghUs;   5. nrYNyhR 

 
13. jw;NghJ nraw;if gy;gFjpaq;fis cw;gj;jpnra;Ak; Nghf;F mjpfupj;Js;sikf;fhd gpujhd 

fhuzq;fshtd> 
 A – kypthdjhf ,Uj;jy;      
 B -  ,yFthf cw;gj;jp nra;af;$bajhf ,Uj;jy; 
 C – kPz;Lk;> kPz;Lk; gad;gLj;jf;$bajhf ,Uj;jy; 
 Nkw;gb fhuzpfspy; rupahdJ  /rupahdit> 

1. A khj;jpuk;   2.B khj;jpuk;    3.C khj;jpuk;     4. A Ak; B Ak;       5.A Ak; C Ak; 
 
14. #oypypUe;J xU njhFjpf;F toq;fg;gl;l ntg;gj;jpd; msT 100J MFk;. njhFjpapdhy; 40J Njf;fg;gl;L 

kpFjp #oYf;F tpLtpf;fg;gl;lJ. mfpyj;jpy; Vw;gLk; nkhj;j rf;jp khw;wk;> 
1. -40 J   2. 0 J    3. 40 J   4. 60 J    5.100 J 

 
15. lau; cw;gj;jpapd; NghJ gad;gLj;jg;gLk; epug;gpg;nghUs;> 

1. CaCO3    2. Carbon Black    3. Plasticizers   4. Ebonite  5. TiO2 
 
16. fpuigw;wpd; epak jfd ntg;gTs;Siw -393.5 KJmol-1 vdpd; 1.2g fpuigw;wpid kpif O2 ,y; vupf;Fk; 

NghJ Vw;gLk; ntg;gkhw;wk; vd;d? (J ,y;) 
1. – 39.35   2. + 39.35      3. – 78.70    4. +78.70   5. -472.2 
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17. njhFjp njhlu;ghd gpd;tUk; $w;Wf;fspy; kpfg;nghUj;jkhdJ> 
1. vy;iyapD}lhf rf;jp> rlg;nghUs;> Ntiy vd;g gupkhwj;jf;f njhFjp %ba njhFjp vdg;gLk;. 
2. vy;iyapD}lhf rf;jp khj;jpuk; gupkhwj;jf;f njhFjp jdpikahf;fpa njhFjp vdg;gLk;. 
3. jdpikahf;fpa njhFjp xd;wpy; njhFjpahdJ #oYld; rf;jpiaNah (Ntiy) my;yJ 

rlg;nghUisNah gupkhw;wk; nra;tjpy;iy. 
4. ntg;gf;FLit %ba njhFjpf;F rpwe;j cjhuzkhFk; 
5. vy;iyapD}lhf rf;jp> rlg;nghUs; gupkhw;wg;glhj njhFjp jpwe;j njhFjp MFk;. 

 
18. Cf;fpapd; ,ay;G my;yhjJ> 

1.  jpzptpy; khw;wk; Vw;glhJ     2. jhf;f Ntfj;ij mjpfupj;jy;   
3. ,urhad khw;wj;jpw;F cl;gLk;    4. ngsjpf khw;wj;jpw;F cl;glyhk;   
5. Vtw; rf;jpia Fiwj;jy; 

 
19. nghyp];iuupdpd; xU gFjpakhtJ>  
 1.       2.      3.       4.      5.  
  
 
 
 
 
20. nehjpa jhf;ftPjj;jpy; nry;thf;F nrYj;Jk; fhuzpay;yhjJ> 

1. Cf;fp   2. PH   3. cg;Gr;nrwpT   4. ntg;gepiy  5. Mjhug;gil nrwpT 
 
21. 2H2O2 (aq)  → O2 (g)+ 2H2O (l)  
 NkNy fhl;lg;gl;Ls;s ,urhad jhf;ftPjj;ij mjpfupf;fr; nra;a gad;gLj;jj;jf;f gy;ypd Cf;fpahdJ> 
 

1. MnO2   2. NO(g)   3. V2O5(s)     4. NaOH(aq)   5. Pt(s) 
 

22. cUtpy; fhl;lg;gl;Ls;s tbtj;jpd; gug;gsT ahJ?  
 1. 15𝑐𝑚2   2. 12.50𝑐𝑚2   3. 27.75𝑐𝑚2   
 4. 29.50𝑐𝑚2   5. 50𝑐 2 
 
23. 216cm3 nfhs;ssTila xU rJuKfp tbt ngl;bapd; nkhj;j Nkw;gug;gsT ahJ? (cm2 ,y;) 
 1. 36𝑐𝑚2  2. 72𝑐𝑚2    3. 128𝑐𝑚2   4. 216𝑐𝑚2   5. 400𝑐𝑚2 
 
24. xU gf;f ePsk; 12m cila rJu mb $k;gf tbt $iuapd; Nkw;gug;Gf;F jPe;ij G+Rtjw;F 12 m2 

w;F 4l jPe;ij Njitg;gLfpwJ. 8m nrt;Tauk; nfhz;l $iuapy; Nkw;gug;Gf;F tu;zk; G+r Njitahd 
g+r;rpd; msT ahJ?(l ,y;) 
1. 20ℓ   2. 40ℓ     3. 80ℓ     4. 120ℓ    5. 240ℓ 

 
25. KiwNa 3cm, 4cm, 5cm nfhz;l %d;W jpz;k jq;ff; Nfhsq;fis fdtsT khwhj tz;zk; cUf;fp 

xU ngupa Nfhsk; jahupf;fg;gLfpwJ. Gjpa Nfhsj;jpd; Miu ahJ?  
1.  4 𝑐𝑚  2.  5 𝑐𝑚    3.  6 𝑐𝑚    4.  8 𝑐𝑚   5.  12 𝑐𝑚 

 
26. 14√3cm MiuAila miuf;Nfhs jpz;kk; xd;wpd; nkhj;j Nkw;gug;gsT ahJ? (cm2 ,y;) 

1.  1545 𝑐𝑚2     2.  3696 𝑐𝑚2      3.  4312 𝑐𝑚2     
4.  5544 𝑐𝑚2     5.  1663 𝑐𝑚2 

 
27. 2160 ikaf;NfhzKk;> 10cm MiuAk; nfhz;l Miur;rpiw %yk; cUthf;fg;gl;l $k;nghd;wpDs; 

milf;ff;$ba caue;jgl;r fdtsT ahJ? 
 1.  301.71 𝑐𝑚3    2.  428.35 𝑐𝑚3     3.  678.85 𝑐𝑚3     
 4.  600 𝑐𝑚3     5.   905.14𝑐𝑚3 
 
28. mbapd; gf;f ePsk;> mfyk; KiwNa 6cm, 4cm nfhz;l $k;gfnkhd;wpd; nrq;Fj;Jauk; 9cm MFk;. ,jd; 

fdtsT ahJ?  
1.  360 𝑐𝑚3     2.  72 𝑐𝑚3      3.  98 𝑐𝑚3   
4.  108 𝑐𝑚3      5.  216 𝑐𝑚3 
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29. gpd;tUtdtw;Ws; igjfurpd; Kf;Nfhzpnahd;iw mikf;ff;$ba mstPLfshf mikaf;$baJ vJ? 
1. 6cm, 8cm, 16cm    2. 4cm, 5cm, 8cm     3. 5cm, 12cm, 15cm   
4. 7cm, 24cm, 25cm    5. 8cm, 15cm, 10cm 

 

30. 20cm, 10cm, 20cm I KiwNa ePs> mfy> cauk; nfhz;l xU fdTU ngl;bapd; ,U cr;rpf;fpilapyhd 
mjp cau; Juk; ahJ? (cm ,y;) 
1. 20    2. 30    3. 20√2    4. 30√5    5. 30√2 

 

31. 
2𝜋

6
 Miuaid ghifapy; jUtJ> 

1. 150    2. 300    3. 450     4. 600    5. 1200 
 

    glj;jpy; x,y ,d; ngWkhdq;fs; KiwNa> (cm ,y;) 32.             
    1. 4> 4√2     2. 4> 4    3. 4√2> 4   
    4. 4√2> 4√2    5. 2> 4√2  

 
 
33. xU epiyahd ,lj;jpypUe;J NfhGuk; xd;iw mtjhdpf;Fk; xUtu; mjd; cr;rpia 300 Vw;wf;Nfhzj;jpy; 

mtjhdpf;fpwhu;. mtu; NfhGuj;ij Nehf;fp 20m ele;j gpd; kPz;Lk; cr;rpia 600 Vw;wf;Nfhzj;jpy; 
mtjhdpf;fpd;whu;. NfhGuj;jpd; cauk; ahJ? (m ,y;) 
1. 10    2. 10 √2    3. 10√3    4. 20   5. 20√2 

 
34. ePu;j;jhq;fpnahd;wpd; ghJfhg;Gf;fhf mikf;;fg;gLk; jl;L %b $k;Gtbtpy; mike;Js;sNjhL mjd; Miu 

7m MFk;. rha;Tg;gf;fk; fpilAld; 300 Nfhzj;ij mikf;fpd;wJ. mk;%bia mikf;fj;Njitahd 
jfl;bd; gug;gsT> (m2 ,y;)  

 (cos 300 = √3/2,  sin 300 = ½,  tan 300 = 1/√3 ) 

 1.  308/√5    2. 308   3. 154/√3   4. 154  5. 308/√3 

 
35. cUtpy; epow;wg;gl;l gFjpapd; gug;gsit rupahf fhl;LtJ> 
 
 1. ½ r2 𝜃   2. r2 (𝜃 − sin 𝜃)    3. ½ r2(𝜃 − sin 𝜃)  
  

 4. ½ r2(sin 𝜃 − 𝜃 5. ½ r (sin 𝜃 − 𝜃   
 
36. Ntiyapd; myfhdJ gpd;tUtdtw;Ws; vjd; myFf;F xg;ghdjhf ,Uf;Fk;? 
 1. Ntfk;   2. jpzpT    3. tpir    4. rf;jp    5. tY 
 
37. nghJthf Ntzpau; fUtpfspy; xU gpujhd gpupTf;Fk; xu; Ntzpau; gpuptpw;Fk; ,ilapyhd tpj;jpahrk; 

vjidf; Fwpf;Fk;? 
1. Neu; G+r;rpatO      2. kiw G+r;rpatO    3. ,opT vz;zpf;if   
4.  thrpg;G        5. NkYs;s vJTkpy;iy 
 

 
38. 2kg jpzpit cila nghUs; xd;W cUtpy; fhzg;gLfpd;wthW epyj;jpw;F NkNy 

10m cauj;jpy; ,Ue;J 3ms-1 vDk; khwh fjpAld; rha;jsj;jpd; topNa fPo;Nehf;fp 
tOf;Ffpd;wJ. mJ rha;jsj;jpd; mbia milAk; Ntisapy; cuha;T fhuzkhf 
tpuakhfpa nkhj;j rf;jp> (J ,y;) 

 

1. 100 𝐽  2. 100√3𝐽   3. 200𝐽     4. 200√3𝐽   5. 300 𝐽 
 

39. xg;gkhd fpilNkw;gug;gp;y; 1kg jpzpTila nghUs; itf;fg;gl;L %d;W ,Nyrhd ePsh 
,iofspdhy; fl;lg;gl;L glj;jpy; fhl;bathW fpilj;jsj;jpy; tpirfs; 
gpuNahfpf;fg;gLfpwJ. ,g;nghUshdJ rkepiyapy; cs;sJ. 3N tpirahdJ 
mfw;wg;gl;lhy; ,g;nghUspd; Muk;g Mu;KLfy; ahJ? 

 (ms-2 ,y;) 
1. 2 𝑚𝑠−2  2. 3 𝑚𝑠−2   3. 4 𝑚𝑠−2    4. 4.5 𝑚𝑠−2   5. 9 𝑚𝑠−2 

 

x 

y 

2 

3N 

5N 

4N 
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40.  xg;gkhd fpilj;jiuapy; m jpzpTila nghUSf;F Fwpg;gpl;l xU tpir gpuNahfpf;fg;gl;l NghJ 
mg;nghUshdJ fpilj;jpirapy; f Mu;KLfy; milfpwJ. ,g;NghJ mjd; jpzpit miu klq;fhf;fp mNj 
jpirapy;> mNj tpirapy; gpuNahfpf;fg;gl;lhy; mjd; Mu;KLfy; ahjhf ,Uf;Fk;? 

 

 1. 
𝑓

2
    2. 𝑓     3. 

3𝑓

2
    4. 2𝑓   5. 

5𝑓

2
 

 
41.  tpidj;jpwd; 80% MfTila xU kpd; nghwpf;F 1000w tY toq;fg;gLfpwJ. ,g;nghwpapdhy; 

ntspNtiyf;F toq;fg;gLk; tY ahJ? (w ,y;) 
 1. 200 𝑤  2. 400 𝑤   3. 600 𝑤   4. 800 𝑤   5. 1000 𝑤 
 
42.  m = 10kg jpzpitAk; R = 50cm MiuAk; cila jpz;k cUis xd;W mjd; mr;R gw;wp  
 w = 8rads-1 rPuhd Nfhz Ntfj;Jld; Rod;W nfhz;L ,Uf;fpwJ. ,jd; Row;rp ,af;f rf;jp 

ahJ? (J ,y;) (rlj;Jt jpUg;gk; I = ½ MR2 vd;f) 
1. 20 𝐽   2. 30 𝐽    3. 40 𝐽    4. 50 𝐽   5. 60 𝐽    

 
 43> 44 tpdhf;fSf;F gpd;tUk; glj;ijf; fUJf. 
 
43.  glj;jpy; fhl;bathW P vDk; Gs;spapy; fl;lg;gl;l ,Nyrhd ,ioapdhy; 10 N  

epiwf;F fpil tpir F gpuNahfpf;fg;gl;L epiyf;Fj;Jld; 600 apy; rkepiyapy; 
epWj;jg;gl;Ls;sJ. vdpd; fpiltpir F ,d; ngWkjp ahJ?  

 1. 10𝑁    2. 10√2 𝑁   3. 10√3  𝑁   
 4. 20 𝑁    5. 20√3 𝑁 
 
44.  ,ioapy; njhopw;gLk; ,Otpir T ahJ?  
 1. 10𝑁    2. 10√2 𝑁   3. 10√3  𝑁  4. 20 𝑁   5. 20√3 𝑁 
 
45.  ,Uk;gpdJ Vfgupkhz tpupTj;jpwd; 1.2x 10-5 0 C -1 MFk;. 100cm3 fdtsTila ,Uk;G fdf;Fw;wp xd;wpd; 

ntg;gepiyia 1000C apdhy; cau;j;jpdhy; Vw;gLk; fdtsT tpupT ahJ?  
 1. 0.12 𝑐𝑚3   2. 0.24 𝑐𝑚3   3. 0.36 𝑐𝑚3  4. 1.2 𝑐𝑚3  5. 3.6 𝑐𝑚3 
 
46.  J}a ePuhdJ jputepiyapy; cs;s NghJ mjd; ntg;gepiy 40 C apy; ,Uf;Fk; NghJ mjd; mlu;j;jp 

mjpfkhFk;. Fspu;r;rpahd #oypy; xU ePu;j;jlhfj;jpd; Nkw;gug;gpy; gdpf;fl;b cz;lhfp nfhz;bUf;Fk; 
NghJ jlhfj;jpd; Nkw;gug;gpw;F Nky; cs;s #oypd; ntg;gepiyahdJ> 

 1. 40C I tpl mjpfkhFk;           2. 40C MFk;.     
 3. 00C w;Fk; 40C w;Fk; ,ilapy; fhzg;gLk;.      4. 00C MFk;.       
 5. 00C I tpl FiwthFk;. 
 
47.  00C apy; cs;s 500g Fspu;ePiu 1000C apy; cs;s nfhjpePu; Mf khw;Wtjw;F toq;f Ntz;ba ntg;gk; 

ahJ?  (ePupd; jd;ntg;g nfhs;ssT 4200Jkg-1 0 C -1 MFk;. NtW ntg;g ,og;Gf;fs; ,y;iynad fUJf.) 
 1. 100 𝑘𝐽   2. 110 𝐾𝐽    3. 160 𝐾𝐽    4. 210 𝐾𝐽   5. 220 𝐾𝐽 
 
48.  glj;jpy; fhl;lg;gl;Ls;sthW kpd;fyKk; jilAk; ,izf;fg;gl;bUg;gpd; fyj;jpd; Clhd 

kpd;Ndhl;lk; ahJ?  
 1. 1 𝐴    2. 1.5 𝐴    3. 2 𝐴  4. 2.5 𝐴  5. 5𝐴 
 
 
49.  x,y vDk; ,U fk;gpfspd; jilj;jpwd;fspd; tpfpjk; 2 : 1 MfTk;> mtw;wpd; ePsq;fspd; tpfpjk; 1 : 2 

MfTk;> FWf;Fntl;L gug;Gfs; rkdhdJkhFk;. fk;gp x ,d; jil 3Ω Mf ,Ug;gpd; y ,d; jil ahJ?  
 1. 1 Ω     2. 2Ω     3. 3 Ω     4. 4 Ω   5. 5 Ω 
 
50.  ,yl;rpa gb$w;W epiykhw;wp xd;wpd; nraw;ghlhdJ> 
 1. Kjw;RUistpl Jizr;RUspd; kpd;Ndhl;lj;ij cau;j;Jk; 
 2. Kjw;RUistpl Jizr;RUspy; kpd;tYit cau;j;Jk; 
 3. Kjw;RUisapl Jizr;RUspd; kpd;tYit Fiwf;Fk;. 
 4. Kjw;RUistpl Jizr;RUspd; kpd;mOj;jj;ij cau;j;Jk;. 
 5. Kjw;RUistpl Jizr;RUspd; kpd;mOj;jj;ij Fiwf;Fk; 

60º 
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 gFjp A apy; vy;yh tpdhf;fSf;Fk; tpil jUf. mjw;fhf nfhLf;fg;gl;Ls;s ,ilntspfis khj;juk; 
gad;gLj;Jf 

 B,C,D fl;Liug; gFjpapy; B,C,D vd;gtw;wpy; xd;NwDk; njupT nra;J 4 tpdhf;fSf;F tpil jUf. 
 
 

A – gFjp – mikg;Gf; fl;Liu 
 

01. a)  fPNo jug;gl;Ls;s fyq;fis mtjhdpj;J gpd;tUk; tpdhf;fSf;F tpil jUf. 
 

 

 

  
  

   A     B    C 

  (1)  A,B,C Mfpatw;iw ,dq;fhz;f. 

   ....................................................................................................................................................................................... 

   ....................................................................................................................................................................................... 

   ........................................................................................................................................................................................   

(2) NkNy fhl;lg;gl;Ls;s fyq;fs; vt;tif fy xOq;fikg;ig nfhz;lit? 
 ............................................................................................................................................................................................. 

(3) Nkw;gb fyxOq;fikg;ig ,dq;fhz ckf;F cjtpait vit? 
 ............................................................................................................................................................................................... 

(4) Nkw;gb  fyq;fspy; ,ioa xOq;fikg;ig fhl;lhj fyk; vJ? 
 ............................................................................................................................................................................................... 

 b)  capu; ,urhadtpay; vd;gJ fyk;> ,ioak;> cWg;G> njhFjp Mfpa capupd; xOq;fikg;G kl;lq;fis 
cUthf;Ftjw;F gq;fspg;Gr; nra;Js;s Nrjdr;Nru;itfs; gw;wpa fw;ifahFk;. 

  (1)  capu;r;rlg; nghUl;fspy; ,Uf;Fk; ehd;F gpujhd Nrjdr;Nru;itfspd; tiffisg; ngaupl;L 
mtw;wpd; %yf mikg;igAk; Fwpg;gpLf. 

     Nrjdr;Nru;it       %yf mikg;G 

1. ...............................................................................  ................................................................................. 

   2. ...............................................................................  .................................................................................  

   3. ...............................................................................  ................................................................................. 

   4. ...............................................................................  ................................................................................. 
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    (2)  NkNy ePu; Fwpg;gpl;l Nrjdr;Nru;itfspy; gy;ghj;J Nru;it my;yhjJ vJ? 

   ........................................................................................................................................................................................  (10) 

  (3)  NkNy ePu; Fwpg;gpl;l Nrjdr;Nru;itfspy; rf;jpr; Nru;it/ Nru;itfs; vJ /vit? 

   ........................................................................................................................................................................................... 

   .......................................................................................................................................................................................  (10) 

 c)  ePuhdJ KidTj; jd;ikas;s xU %yf;$whFk; 
  1)  KidTj;jd;ik vd;why; vd;d? 
    .................................................................................................................................................................................................. 

    ............................................................................................................................................................................................ (10) 

  (2)  ePupd; %yf;$w;W tbtk; ahJ? mt;tbtj;ij tiuf 

    .................................................................................................................................................................................................. 

    .................................................................................................................................................................................................. 

    ........................................................................................................................................................................................... (10) 

  (3)  'Like dissolve Like' vz;zf;fUit tpsf;Ff 

    .................................................................................................................................................................................................. 

    .................................................................................................................................................................................................. 

     .................................................................................................................................................................................................. 
 

02)  a)  ,urhadj; jhf;fq;fspd; ntg;gkhw;wk; eilngWk; NghJ rpyNtisfspy; ntg;grf;jp ntsptplg;gLk; 
rpyNghJ ntg;grf;jp mfj;JwpQ;rg;gLk.;  

  (1)  xspj;njhFg;Gj; jhf;fk; mfntg;gj;jhf;fkh? Gwntg;gj;jhf;fkh? 
   ............................................................................................................................................................................................ (10) 

  (2)  ckJ tpilf;fhd fhuzk; ahJ? 

   ............................................................................................................................................................................................ (10) 

  (3)  xspj;njhFg;Gf;fhd rkg;gLj;jg;gl;l ,urhad rkd;ghl;il jUf. 

   ............................................................................................................................................................................................ 

   ............................................................................................................................................................................................ (10) 

(4) NkNy $wg;gl;l xspj;njhFg;Gj; jhf;fj;Jf;fhd rf;jp tiuig jug;gl;l tupg;glj;jpy; tiuf. 
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 B)  Muk;g ntg;gepiy 300C cs;s 200ml, 1 mol dm-3 HCl fiurYk; mNj ntg;gepiyapYs;s  

  200cm3,1 mol dm-3 NaOH fiurYk; nu[pNghk; fpz;znkhd;wpy; fyf;ftplg;gl;ld. mg;NghJ ntg;gepiy 
420C Mf cau;tile;jJ. (ePupd; mlu;j;jp 1gcm-3 ePupd; j.nt.nfh – 4.2 Jg-1K-1) 

  (1)  fiurypd; jpzpT ahJ? 

   ...............................................................................................................................................................................................(10) 

  (2)  ,q;F ntg;gepiy khw;wk; ahJ?  

   .............................................................................................................................................................................................  

  (3)  Nkw;gb fyf;fk;NghJ cUthfpa ntg;gj;ijf; fhz;f. 

   ............................................................................................................................................................................................. 

   ............................................................................................................................................................................................. (10) 

  (4)  ,f;fzpg;gpw;fhd ePu; vLj;j ,uz;L vLNfhs;fis Fwpg;gpLf. 

   .....................................................................................................................................................................................................  

   ...............................................................................................................................................................................................(10) 

(5) epak eLepiyahf;fy; ntg;gTs;Siwia fzpf;f. 
 

 ...................................................................................................................................................................................................... 
 

 ...................................................................................................................................................................................................... 

 c)  (1)  ,urhad jhf;ftPj;ij ghjpf;Fk; ,uz;L fhuzpfis Fwp;g;gpLf. 

    ..................................................................................................................................................................................................... 

    ..................................................................................................................................................................................................... 

   (2)  jhf;fnkhd;W eilngWtjw;F G+u;j;jpnra;ag;gl Ntz;ba epge;jidfs; ,uz;il Fwp;g;gpLf. 

    ................................................................................................................................................................................................. 

    ............................................................................................................................................................................................ (10)  

 

03)  kPw;wu; Nfhy;> Ntzpau; ,Lf;Fkhdp> Ez;khdpj; jpUFf;fzpr;rp Mfpatw;iwg; gad;gLj;jp %d;W nghUspd; 
jbg;Gfs; msf;fg;gl;lJ. 

  a)  mt;tsTfs; gpd;tUk; ml;ltizapy; jug;gl;Ls;sJ. 
   jbg;Gfspd; msT     gad;gLj;jg;gl;l msf;Fk; fUtp 

   7.12 𝑚𝑚      ....................................................................................................... 

   7.0 𝑐𝑚      ....................................................................................................... 

   7.1 𝑚𝑚      .......................................................................................................(10) 

  b) xU Ntzpau;khdapd; ,U jhilfs; %lg;gl;l epiyapy; gpd;tUkhw fhzg;gl;lJ 
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   (1)  ,t;Ntzpau;khdpapd; ,opntz;zpf;ifia fzpf;f 

    ................................................................................................................................................................................................... 

    .......................................................................................................................................................................................... (10) 

(2) ,t;Ntzpau;khdpapy; fhzg;gLk; tO ahJ? 

 .................................................................................................................................................................................................... 

    ............................................................................................................................................................................................. (10) 

(3) ,t;tOtpidf; fzpf;f. 

 ................................................................................................................................................................................................... 

 ............................................................................................................................................................................................ (10) 

 (c)  NkNy $wg;gl;l Ntzpau;khdpia gad;gLj;jp xU nghUspd; ePsj;ij mse;j NghJ gpd;tUk; thrpg;G 
ngwg;gl;lJ. 

 

 

 

 

 

(1) ,t;Ntzpau;khdp fhl;Lk; thrpg;igf; fzpf;f. 

  ................................................................................................................................................................................................... 

  ..............................................................................................................................................................................................(10) 

(2) nghUspd; ePsk; ahJ? 

  ........................................................................................................................................................................................... (10) 

 (d)  Gupapilj;J}uk; 0.5mm, 50 tl;lg;gpupTfisf; nfhz;l Ez;khdpj;jpUFf; fzpr;rpia gad;gLj;jp xU 
fk;gpapd; tpl;lj;ij mse;jNghJ gpd;tUk; thrpg;G ngwg;gl;lJ. 

 

 

 

 

 
 

(1) fk;gpapd; tpl;lj;ijf; fhz;f. 

 ............................................................................................................................................................................................ (10) 

 (e)  ,e;Ez;khdp jpUfpd; gl;ilAk; fjpUk; Nru;e;J ,Uf;Fk; NghJ glj;jpy; fhl;bathW fhzg;gl;lJ. 

 

 

 

 

 

 

(1) ,g;G+r;rpa tOitf; fzpf;f. 

 ...............................................................................................................................................................................................(10) 
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(2) fk;gpapd; cz;ikahd tpl;lk; ahJ? 

 ............................................................................................................................................................................................ (10) 

(3) rjtPj tOitf; fzpf;f. 

............................................................................................................................................................................................. 

 ............................................................................................................................................................................................. (10) 
 

04)  Royf;$ba tl;lNkir xd;W xg;gkhd epiyf;Fj;J mr;R gw;wp fpilahf Roy ty;yJ tl;lNkirapd; 
Miu 1m MFk;. Muk;gj;jpy; Xa;tpYs;s ,t;tl;l Nkirf;F mjd; tpspk;gpy; njhlyp topahf 6s 
Neuj;jpw;F rPuhf 4N tpir nfhLf;fg;gl;lJ. 

 

 

 

 

 

 

 

(1) tl;l Nkirf;F toq;fgl;l KWf;fj;ij Nm ,y; fhz;f. 

 .......................................................................................................................................................................................................(10)  

(2)  RoYk; Nkirapd; mr;R gw;wp rljJtjpUg;gk; 2kgm2 vdpd;> Nkirapd; Nfhz Mu;KLfy; ahJ? 

    ........................................................................................................................................................................................................... 

    .......................................................................................................................................................................................................(10) 

(3).  Nkirapd; Muk;g Row;rp ,af;frf;jp ahJ? 

 ........................................................................................................................................................................................................ 

 ..................................................................................................................................................................................................... (10) 

(4) RoYk; Nkirapd; tpspk;gpy; tpir gpuNahfpf;fg;gl;L 6s Kbtpy;> 

(a) Nkirapd; Nfhz Ntfk; ahJ? 

 ...................................................................................................................................................................................................... 

 ...................................................................................................................................................................................................... 

(b) Nkirapd; tpspk;gpd; njhlyp Ntfk; ahJ?  

 ...................................................................................................................................................................................................... 

 ...................................................................................................................................................................................................... 

(c) Nkir mile;j Nfhz ,lg;ngau;r;rp ahJ?  

 ...................................................................................................................................................................................................... 

 ............................................................................................................................................................................................ (10) 

(5)  Nkirf;F KWf;fj;jpdhy; nra;ag;gl;l Ntiy ahJ? 

 ................................................................................................................................................................................................................ 

 ................................................................................................................................................................................................................ 

4N 
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(6). Nkirapd; ,Wjp Row;rp ,af;fr;rf;jp ahJ? 

 ................................................................................................................................................................................................................ 

 ................................................................................................................................................................................................................ 

(7). gFjp (5)> (6) tpilfis xg;gpl;L tpsf;fk; jUf. 

 ................................................................................................................................................................................................................  

 ...................................................................................................................................................................................................... (10) 

 (8) ,f;fhyg;gFjpapy; Nkir Mw;wpa Row;rpfspd; vz;zpf;ifiaf; fhz;f. ( 𝜋 =3 vd;f) 

 .............................................................................................................................................................................................................. 

 ...................................................................................................................................................................................................(10) 
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njhopEl;gtpaYf;fhd tpQ;Qhdk; - Science for Technology 

Kjyhk;; jtizg; guPl;ir - 2020 
 

juk; 13 gFjp- ii B, C, D 
 B, C, D gFjpfspypUe;J xU tpdhitNaDk; njupT nra;J nkhj;jk; 4 tpdhf;fSf;F tpil jUf. 
 

gFjp B – fl;Liu 

05)  a) Kff;ftrq;fis cw;gj;jp nra;Ak; epWtdk; xd;wpy; Kff;ftrk; xd;iw jahupg;gjw;fhf Ez;zq;fpfs; 
cl;Gfhj Gjpa tif jputpaj;jpdhyhd %yg;nghUspypUe;J ntl;lg;gLk; xOq;F fPNo 
fhl;lg;gl;Ls;sJ. 288º ikaf;Nfhzk;> 10cm Miu nfhz;l Miur;rpiwaiag; gad;gLj;jp $k;G 
Mf;fg;gLfpd;wJ. mjpypUe;J mbapypUe;J 3cm cauj;jpy; Nky; gFjp ntl;bafw;wg;gl;L xU 
Kff;ftrj;jpw;F Njitahd %yg;nghUs; ngwg;gLfpd;wJ. 

 
 

   
    

 
              
 
 
 
 

(1) 2880 ikaf;NfhzKk;> 10cm MiuAk; nfhz;l Miur;rpiwapd; gug;gsT ahJ?   (15G) 
(2) Miur;rpiwapdhy; cUthf;fg;gLk; $k;gpd; Miug; ngWkhdk; vd;d?    (15G) 
(3) xU Kff;ftrj;jpw;fhf ntl;lg;gl Ntz;ba Jzpapd; gug;gsT ahJ?    (20G) 
(4) 2m2 gug;Gila Jzpapd; ntl;lf;$ba Fiwe;j gl;r Kff;ftrq;fs; vj;jid?   (15G) 
(5) m2 w;F &.3165.00 ngWkhdKs;s %yg;nghUisg; gad;gLj;jp gFjp(4) ,y; ngw;w Kff;ftrq;fis 

ntl;b mjDld; xU Kff;ftrj;jpw;F Nkyjpfkhf &.30 Nru;j;J jahupf;fg;gLfpd;wJ. 
(i) xU Kff;ftrj;jpw;fjd nkhj;j nryT ahJ?       (15G) 
(ii) 50% ,yhgk; ngwf;$bajhf Kff;ftrk; xd;iw tpw;fNtz;ba ngWkhdk; ahJ?  (10G)  

          
  b) xU kuNtiyg;ghl;Lf;fhf jahupf;f Ntz;ba xU mikg;G glj;jpy; fhl;lg;gl;Ls;sJ. xU 3r 

cauKila xU nrt;TUisapd; ,UGwkpUe;Jk; r MiuAila miuf;Nfhsg; gFjpfs; File;J 
mfw;wg;gl;L cUthf;fg;gLfpd;wJ.  
(1) mfw;wg;gl;l gpd; cs;s fdtsT ahJ? (r rhu;ghf Fwpg;gpLf)  

           (20G)  
(2) r=3.5cm vdpd; vQ;rpa gFjpapd; fdtsitf; 

fhz;f.          (20G) 
(3) Muk;g nrt;TUisapd; fdtsTf;Fk;> Nfhsk; mfw;wg;gl;l 

fdtsTf;Fk; ,ilapyhd tpfpjk; ahJ?    (20G) 
 
06)  a) ePu; epiynahd;wpd; mikg;G cUtpy; fhl;lg;gl;Ls;sJ. ,q;F Gs;sp 

C apypUe;J mtjhdpf;Fk; xUtUf;F ePu;epiyapYs;s ,U kzw; 
gpuNjrq;fs; A,B vd;gd KiwNa 300> 600 ,wf;ff;Nfhzq;fspy; 
njd;gLfpd;wJ. ePu;kl;lj;jpypUe;J C apd; epiyf;Fj;J cauk; 15m 
MFk;. 

 
   (1)  NkYs;s juTfis Fwpj;j khjpupg; glk; xd;wpid tiuf.     (20) 
   (2). NkYs;s juTfisg; gad;gLj;jp kzw;gpuNjrq;fs; A,B ,uz;Lf;Fk; ,ilapyhd J}uj;ijf; 

fhz;f.              (30) 
 
 
 
 

 

3cm 
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  b) ,yl;rpid xd;iw mikg;gjw;fhf ntl;lg;gl;l cU glj;jpy; fhl;lg;gl;Ls;sJ. 
10cm ePskhd xOq;fhd mWNfhzpapypUe;J 4cm xOq;fhd mWNfhzp 
tiuag;gl;Ls;sJ.mjpy; epow;wg;gl;l gFjp ntl;lg;gLfpd;wJ.  

 
   (1) ngupa mWNfhzpapd;; gug;gsT ahJ?    (25G) 
   (2) ,yr;rpidf;fhf ntl;lg;gl Ntz;ba gFjpapd; gug;gsT ahJ?      

          (25G) 
  

  c) mofpay; Ntiyj;jpl;lj;jpw;fhf ntl;lg;gl Ntz;ba mikg;nghd;W cUtpy; fhl;lg;gl;Ls;sJ. ,q;F 
BC=5√2cm MFk;.  

1) tl;lk; ABCD apd; Miu ahJ?     (10G) 
2) ΔABC apd; gug;gsT ahJ?      (10G) 
3) epow;wg;gl;l gFjpapd; gug;gsT ahJ?    (30G) 

 
            

gFjp C 
 

07.   a) vspa %yf;$Wfs; ngUe;njhifapy; xd;Wf;nfhd;W ,iztjhy; cUthFk; kpf ePz;l rq;fpyp Nghd;w 
my;yJ tiy Nghd;w %yf;$Wfs; gy;gFjpaq;fs; vdg;gLk;. 

 
   (1)  jw;NghJ nraw;if gy;gFjpaq;fspd; cw;gj;jp nra;Ak; Nghf;F mjpfupj;Js;sikf;fhd 

fhuzq;fs; 2 jUf.            (10) 
   (2)  tzpfkl;l cw;gj;jpapd; NghJ gy;gFjpaq;fspy; epug;gpg; nghUl;fs; Nru;f;fg;gLtjw;fhd fhuzk; 

ahJ?              (10). 
   (3) lau; cw;gj;jpapd; NghJ gad;gLj;jg;gLk; epug;gpg; nghUs; ahJ?     (05) 
   (4)  Nkw;gb epug;gpg; nghUs; nfhz;bUf;f Ntz;ba ,ay;G xd;W jUf.    (10) 
   (5)  czTg; nghUl;fs; FbePu; Nghd;wit nghjpapLtjpy; gad;gLj;jg;gLk; xU nfhs;fyid thq;Fk; 

NghJ ePu; mtjhdpf;f Ntz;ba Kf;fpa tplak; ahJ?      (10) 
    
  b) Gujk;> khg;nghUs;> fpisf;Nfh[d;> nrYNyhR kw;Wk; ,wg;gu; Mfpad ,aw;if gy;gFjpaq;fshFk;.  

(1) NkNy Fwpg;gpl;l gy;gFjpaq;fspd; xU gFjpaq;fis Fwpg;gpLf.     (15) 
(2) Nkw;gb xU gFjpaq;fis tiue;J mtw;wpd; njhopw;ghL $l;lq;fisr; Rw;wp tl;lkpLf. (30) 
(3) capUyfpy; Gujq;fspd; Kf;fpaj;Jtk; ,uz;il cjhuzj;Jld; Kd;itf;f. 
(4) fpisNfhGNuhBd; vd;gjhy; ePu; tpsq;fpf; nfhs;tJ ahJ?     (10) 

 
  c) ~kfh gRgpf; fopTj;jpl;L| vd;gJ gRgpf; rKj;jpuj;jpy; gpsh];bf; fopTfs; Nru;e;Js;s gpuNjrk; MFk;.  
   (1)  gpsh];bf;Ffspd; gpujhd gpujp$yk; xd;iwf; $Wf.      (10) 
   (2) gpsh];bf;Ffspdhy; Vw;gLk; Rw;whly; ghjpg;igf; Fiwg;gjw;F Nkw;nfhs;sf; $ba ,uz;L 

eltbf;iffisf; $Wf.           (20) 
   (3)  gpsh];bf;if vupg;gjdhy; kdpjupy; Vw;glf;$ba tpisT xd;iwf; $Wf.   (10) 

08)  a)  ,urhad cw;gj;jp nrad;Kiw vd;gJ %yg;nghUl;fisAk; tYr;rf;jpiaAk; gad;gLj;jp gjpa 
Nru;itfis cw;gj;jp nra;Ak; ghupa mstpyhd xU nrad;KiwahFk;. 

    (1)  Xu; ,urhad jhf;fk; eilngWtij ehk; vq;qdk; mwpayhk;?     (10) 
    (2)  md;whl tho;tpy; ehk; fhZk; ,urhad khw;wq;fs; ,uz;ilf; Fwpg;gpLf.   (10) 
    (3)  cyfpd; gpujhdkhd ,urhad ifj;njhopy;fs; ,uz;L Fwpg;gpLf.    (10) 
    (4)  ,urhad nghUl;fis ifahSk; NghJ ftdpf;f Ntz;ba Kf;fpa tplak; ahJ? (10) 
    (5)  xu; ,urhad cw;gj;jpapd; NghJ ,af;f ,urhadtpay; kw;Wk; ntg;g ,urhadtpay; njhlu;ghd 

mwpT kpf Kf;fpakhdJ. ,f;$w;iw tpsf;Ff.       (20) 
                   
  b) 5M vz;zf;fUit gad;gLj;jp xU ifj;njhopiy njhlq;Ftjw;F Njitahd tsq;fis 5 

gpupTfshf gpupf;fyhk;. mtw;Ws; Machinary (,ae;jpuq;fs;)> Man power (kdpjtY)> material 
(%yg;nghUl;fs;) MfpadTk; cs;slq;Ffpd;wd. 

   (1)  Vida ,uz;L tsq;fSk; ahit?         (10) 
   (2)  cw;gj;jp nrad;KiwfSf;F ,ae;jpuq;fis gad;gLj;Jtjd; mD$yk; xd;iwAk; gpujp$yk; 

xd;iwAk; Fwpg;gpLf.            (10) 
   (3)  Xu; Ntisj;jsj;ij rPuhf;Ftjw;F 5S vz;zf;fU ,d;wpaikahjjhFk;. 5S IAk; Fwpg;gpLf.(10) 
   (4)  xU njhopw;rhiyapy; Copau;fs; Kuz;gLk; re;ju;g;gq;fs; ,uz;L jUf.    (10) 



,t;tpdhg;gj;jpuq;fs; Rfhjhu mikr;rpd; rpghupRfSf;Nfw;g> rfy Rfhjhu tpjpfSf;fika ghJfhg;Gld; $ba Kiwapy; mr;rpl;L> kw;Wk; nghjpapl;L> tpdpNahfpf;fg;gl;Ls;sJ. 
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  c) rf;jp neUf;fbia ntw;wpf;nfhs;s rpwe;j khw;Wj; jPu;Tfspy; capu;thA cw;gj;jpAk; xd;whFk;. 
   (1)  capu;thAtpd; fl;likg;igf; Fwpg;gpLf.        (10) 
   (2)  capu;thA cw;gj;jp nrad;Kiwapd; gpujhd 4 gbKiwfisAk; jUf.    (20) 
   (3)  capu;thA cw;gj;jp nrad;Kiwapd; gpujhd mD$yk; ,uz;L jUf.    (20) 
 
 

gFjp - D 

09.   a) kpd;Fkpo; xd;wpw;F toq;fg;gLk; kpd;rf;jpahdJ KOtJk; xspahf khw;wg;gLtjpy;iy. Xu; (2V, 21W) 
Nkhl;lhu; fhu; tpsf;Ff; Fkpopy; ,Ue;J ntg;gkhf tpupayhFk; rf;jpiaj; Jzptjw;F ,q;Fs;s 
xOq;F gad;gLj;jg;gl;lJ. 

 
 
 
 
 
 
 
 
 
   (1)  rf;jpf;fhg;G jj;Jtj;ijj; jUf.          (20) 
   (2)  Msp s %lg;gl;l NghJ nghypijupd; Ftisapy; cs;s 0.15kg ePupd; ntg;gepiyahdJ 4 

epkplq;fspy; 29.20 ,ypUe;J 32.20 ,w;F cau;e;jJ. ePupd; jd;ntg;gf; nfhs;ssT 4200 Jkg-1ºC-

1vdpd;> 
    (a)  ePupd; ntg;g cwpQ;riy [_ypy; fhz;f.       (30) 
    (b)  ,jpypUe;J ePupd; ntg;g cwpQ;ry; tPjj;ij thw;wpy; fhz;f.     (30) 
    (c)  ,jpypUe;J kpd;Fkpopd; tpidjpwd; ahJ?       (30) 
 
   (3) NkNy gFjp (2) ,y; nra;j fzpj;jypy; nghypijupd; Ftis> Rw;whly; vd;gd gw;wpf; 

nfhs;sg;gl;l vLNfhs;fs; vd;d?          (10) 
   (4)  Rw;whlYf;fhd ntg;g ,og;ig Fiwf;Fk; top xd;iw gupNrhjid glj;ijg; ghu;j;J njuptpf;f. 
                    (10) 
   (5) nghypijupd; Ftisf;Fg; gjpyhf nrg;Gf; fNyhupkhdp gad;gLj;jg;gl;bUg;gpd; Fkpopdhy; 

ntsptplg;gLk; ntg;gj;ijf; fzpg;gjw;F Njitg;gLk; Nkyjpf juT ahJ?   (20) 
 
10)  (1)  ,af;fk; njhlu;ghd epA+w;wdpd; ,uz;lhk; tpjpiaf; Fwpg;gpLf.     (10) 
  (2)  cuha;tw;w ,ilg;ghijapy; 10ms-1 Ntfj;Jld; gazpf;Fk; 5kg jpzpTila nghUs; xd;Wf;F 

gazpf;Fk; jpirapy; tpir xd;W gpuNahfpg;gjdhy; 3s apy; Neuj;jpy; mjd; Ntfk; 16 ms-1 Mff; 
$baJ.  
a) nghUspd; Muk;g ce;jk; ahJ?           (10) 
b) nghUspd; ,Wjp ce;jk; ahJ?           (10) 
c) 3s ,y; ce;jkhw;wk; ahJ?           (15) 
d) ce;jkhw;w tPjk; ahJ?            (15) 
e) nghUspy; jhf;fg;gl;l tpir ahJ?          (15) 

 
  (3). Nkhl;lhu; thfdk; xd;wpd; jpzpT 1000kg MFk;. mJ 20 ms-1 cld; gazpf;Fk; nghOJ jLg;G 

gpuNahfpf;fg;gl;L Xa;tpw;F nfhz;L tug;gLfpd;wJ. ,jd; Nghjhd cuha;T tpir Nkhl;lhu; tz;bapd; 
epiwapy; 50% MFk;. 

    a) Nkhl;lhu; tz;bapd; mku;KLfy; ahJ?         (15) 
    b) Nkhl;lhu; tz;bapd; Muk;g ,af;frf;jp ahJ?       (15) 
    c) Nkhl;lh; tz;bapd; ,Wjp ,af;fr;rf;jp ahJ?       (15) 
    d) jLg;G gpuNahfpf;fg;gl;l gpd;du; Nkhl;lhu; tz;b vt;tsT J}uk; gazpj;jJ?   (15) 
    e)  jLg;G gpuNahfpf;fg;gl;l gpd;du; Nkhl;lhu; tz;b vt;tsT Neuk; gazpj;jJ?   (15) 
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