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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;. 
 

 

 

1' 𝑁𝐻4+ → 𝑁𝑂−2 Mf khw;Wk; Ez;zq;fp 
 
 1' Nitrosomonas  2'  Clostridium  3' Nitrobacter     4' Azotobacter 5' Rhizobium  
 
2' Nrhsk;> Nrhah> Ke;jpupg;gok; Nghd;w jhtuq;fspNy gPilfspdhy; Vw;Lk; jhf;fq;fis Fiwj;Jf;nfhs;s 

mj;jhtuq;fSf;F cl;nrYj;jg;gLfpd;w epw%u;j;jkhdJ ve;j Ez;zq;fpypUe;J ngwg;gLk;. 
 1' Bacillus Thuringiensis  2'  Saccharomyces  cerevisiae  3'  Penicellium  notatum   

 4' Acetobacter    5'  E. coli 
 
3' gw;wPupah> gq;fR> my;fhf;fs; Nghd;w Ez;zq;fpf; $l;lq;fSf;F nghJthd ,ay;ghf miktJ  

1. fyr;Rtu;     2. czT (Nghriz)     3. Gd;ntw;wplk; fhzg;gly;  
4. KjYW nkd;rt;T   5. Fopatd;$L fhzg;gly; 
 

4' cf;fy;fis Nrfupg;gjd; Clhf tptrha kz;Zf;F Vw;glj;jf;f tpisT my;yhjJ. 
 1' mjpfsT ePiuj; Njf;fp itj;jy;   
 2.   PH ngWkhzkhdJ cau;kl;lj;jpy; Ngzg;gly 
 3. kz;Zld; ,izag;gl;L flbahf;fg;gLtjdhy; kz; tsp mjpfupj;jy;. 
 4.  kz; ntg;gepiy Ngzg;gly;  
 5.   fdpAg;Gf;fs; mfj;JwpQ;ry; jLf;fg;gly; 
 
5' A – nful;Bd; Guj vd;G> frpapioaq;fspy; (cartilage) mlq;FtJ 
 B – nfhyh[d; Gujk;> efk;> jiyKbfspy; fhzg;gLk;. 
 C – rPuk my;Gkpd; vd;gd FUjp jputtpioaj;Js;s Gujq;fshFk;. 
 
 Nkw;gb $w;Wf;fSs; midj;Jk; rupahdJ. 
 1& A, C   2& B, C   3& A, B   4& C   5& ahTk;. 
 
06' ,Utpj;jpiy jhtuq;fs; njhlu;ghf rupahd $w;W  

1. ,tw;wpd; jz;L ngWkstpy; rk tpl;lk; nfhz;lit MFk;. 
2. jf;fhsp kw;Wk; Nrhsk; Nghd;w jhtuq;fs; Mzp Ntu; njhFjp nfhz;lJ. 
3. ,Utpj;jpiyj; jhtuq;fspd; ,iyfs; rkhe;ju euk;gikg;;gpidf; nfhz;lJ. 
4. ,Ugf;f rkr;rPuhd ,iyfisf; nfhz;bUj;jy;. 
5. kyu; ,jo;fspd; vz;zpf;ifahdJ 4 klq;F my;yJ 5 klq;fha; fhzg;gLk;. 
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07' ,ypg;gPl;Lf;fs; capupay; gad;ghLfs; gw;wpa %d;W $w;Wf;fs; fPNo jug;gl;Ls;sd. 
 A – rf;jpia Nrkpf;Fk; topKiwahFk;. 
 B – fynkd;rt;tpd; fl;likg;Gf; $whf mikAk;. 
 C- nehjpaq;fis cw;gj;jp nra;Ak;. 
 ,tw;Ws; rupahdJ /rupahdit? 
 1& A  kl;Lk; 2&  B kl;Lk;  3&  C kl;Lk; 4&  A  B kl;Lk;  5&  B  C kl;Lk; 

08' fhNghitjNuw;wpy; mlq;Fk; %yfq;isf; nfhz;l rupahd tpil? 
1' fhgd;> Ijurd;> xl;rprd;   2. fhgd;> Ijurd;> xl;rprd;> iejurd; 

 3.. fhgd;> iejurd;> ry;gu;> nghRguR  4. fhgd;> nghRguR> Ijurd;> iejurd; 
 5. fhgd;> ry;gu;> iejurd;> nghl;lhrpak; 
 
09' tdg;gapu;r; nra;ifspd; NghJ mjpfsT Nru;jJf;nfhs;sg;gLk; jhtuk; 

 1' Kakilla  2. Nadun  3. Eraminiya  4. Mahogani 5. Buruk 
 

10' ,ioa tsu;g;G njhlu;ghd rupahd $w;W 
 1 ,ioatsu;g;gpy; KisagFjpnahd;W gad;gLj;jg;gLk;. 
 2. ,k;Kiw %yk; epw%u;j;j khw;wj;Jld; $ba jhtuq;fis cw;gj;jp nra;jy; 
 3. ,ioa tsu;g;gpD}lhf Gjpa tpj;Jf;fis ngw;Wf;nfhs;sy; 
 4. Fiwe;j ,lg;gug;gpDs;Ns mjpfsthd fd;Wfis ngwy; 
 5. NtWgl;l ,ay;Gfisf; nfhz;l fd;Wfidg; ngwyhk;. 
 
11' fy Rthrj;jpy; Kf;fpaj;Jtk; ngWtJk; tpl;lkpdhf miktJk;. 
 1' tpl;lkpd; B1         2' tpl;lkpd; B2      3' tpl;lkpd; B6     
 4' tpl;lkpd; B12           5' tpl;lkpd; C  
 
12' ghypy; fhzg;gLk; nty;ykhtJ 

 1' fyf;Nlh];  2. FSf;NfhR  3. gpwf;NlhR  4. yf;Nlh];  5. Nkhy;Nlh]; 
 

13' fPNo jug;gl;l ,urhad jhf;fq;fs; jhf;f ntg;gTs;Siw −72 𝐾𝐽 %y;  𝐻𝐶𝑙 cw;gj;jpapd; NghJ tpuakhFk; 
jhf;f ntg;gj;jpd; msT  𝐻2 + 𝐶𝑙2  → 2𝐻𝐶𝑙 

 
 1' +144 𝐾𝐽   2' +36 𝐾𝐽  3' −144 𝐾𝐽   4' +72 𝐾𝐽   5' −36 𝐾𝐽 
 

14' jhf;fnjhFjp xd;W epu;khdpf;fg;gLk; NghJ Fiwe;j ghjpg;igf; nfhLf;Fk; rhjfkhd fhuzp vd 
Fwpg;gplf; $baJ. 
1. jhf;fntg;gTs;siw         2. jhf;fk; Ntfkhf eilngWjy; 
3. jhf;fj;jpd; ngsjPfepiy        4. jhf;fkhf Vw;gLk; epwkhw;wk; 
5. xU Kiwf;f Nru;j;Jf;nfhs;sg;gLk; jhf;F nghUl;fspd; msT 

 

15' nrwpT 0.05 𝑚𝑜𝑙𝑑𝑚3 cila 𝑁𝑎𝑂𝐻, 250 𝑚𝑙 fdtsTila 𝑁𝑎𝑂𝐻  ,d; %y vz;zpf;if 
 1' 0.01 𝑚𝑜𝑙     2' 0.014 𝑚𝑜𝑙  3'  0.0125 𝑚𝑜𝑙     4& 0.125 𝑚𝑜𝑙  5& 1.25 𝑚𝑜𝑙 
 
16' fPo; jug;gl;l $w;wf;fis ftdpf;f 

A- ntg;gj;ij ntsptpLk; jhf;fq;fspy; fhzg;gLk; rf;jpia tpl fha;fspypUe;J ngwg;gLk; rf;jp 
mjpfkhFk;. 

 B - ,urhad khw;wq;fspd; nghJ ntg;gk; cwpQ;rg;gLfpwjhapd; mJ rfntg;gkhfj;jhf;fkhFk;. 
 C – mfntg;gj;jhf;f nkhdwpy; fhzg;gLk; rf;jpiatpl tpisnahUspf rf;jp mjpfk; 
 D -  tpilanghUs; fpilf;fk; nghJ  rf;jpapdsT khWgLk;. 
 ,tw;wpy; jtwhd $w;W 
 1'  A     2'  B     3' C    4' D    5'  AD 
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17 iejurDk; IjurDk; Nru;e;J mNkhdpahit cUthf;Fk; 𝑁2(𝑔) + 3𝐻2(𝑔)   2𝑁𝐻3(𝑔) Kjyp; 50 nrf;fdpy; 

mNkhdpahtpd; nrwpT 0.0021 𝑚𝑜𝑙 𝑑𝑚−3 tiu mjpfupf;Fk; mNkhdpa jhf;ftPj;jpd; jhf;f tpjj;ij fhz;f. 
 
 1' 0.00008 𝑚𝑜𝑙 𝑑𝑚−3𝑆−1      2' 0.000021 𝑚𝑜𝑙 𝑑𝑚−3𝑆−1   
 3' 0.000042 𝑚𝑜𝑙 𝑑𝑚−3𝑆−1      4' 0.00021 𝑚𝑜𝑙 𝑑𝑚−3𝑆−1    
 5' 0.0021 𝑚𝑜𝑙 𝑑𝑚−3𝑆−1   
 
18  ntg;gepiy 400𝐶 Aila 10 𝑔 ePuhdJ 1000𝐶 f;F caup;j;jg;glTk; mit KOikahf 1000𝐶 apYs;s 

thAepiyf;F nfhz;L nry;y Njitahd ntg;gj;ijf; fhz;f. ePup;d jd;ntg;gf; nfhs;ssT 
4200 𝑗𝑘𝑔−1𝐾−1 ePupd; Mtpahjy; kiwntg;gk; 2260 𝑘𝑗 𝑘𝑔−1) &  
 
1' 2.54 𝑘𝑗     2' 22.6  𝑘𝑗    3'  20.04  𝑘𝑗      4' 2.5416  𝑘𝑗   5& 25.16 𝑘𝑗   
 

19'  nfh];bf; Nrhlhj; jahupg;gpy; lTd;fyk; ghtpf;fg;gLk; ,e;jf; fyj;jpy; mNdhl;L gFjpay; cUthFk; thA 
cw;gjjpahFk; nfh];bf; NrhlhTld; jhf;fkhapd; tpisnghUshf ngwg;gLtJ. 

1' 𝑁𝑎𝐶𝑙, 𝑁𝑎2𝐶𝑂3    2' 𝑁𝑎𝑂𝐶𝑙, 𝑁𝑎2𝐶𝑂3     3' 𝑁𝑎𝑂𝐶𝑙 , 𝐻𝐶𝑙 

4' 𝑁𝑎𝑂𝐶𝑙, 𝑁𝑎𝐶𝑙     5' 𝐻𝐶𝑙 , 𝑁𝑎2𝐶𝑂3 
 
20'  gy;gFjpak; njhlu;ghd nghUj;jhj $w;W 

1.   ,aw;if ,wg;gu; MdJ ntg;gj;Jf;F cWjpahd gy;gFjpak; 
2.   ntg;gj;jpdhy; ghjpg;gilAk; gy;gFjpakhf nghypjPd; nghypGwg;gypd; nly;Nthd; vd;git fUjg;gLk;.\ 
3.   fl;likg;G gy;gFjpakhf nghypa];lu; nghypVikl; Ngf;iyl; vd;git fUjg;gLk;. 
4.   nghypjPd; Ngf;iyl; vd;git fl;likg;G gy;gFjpaky;y. 
5.   ,ypg;gpl;lhdJ ,aw;if gy;gFjpaky;y. 

 
21'  iel;upf; mkpyk; jahupf;Fk; njhopw;rhiyf;F mz;ikapNy mikag;ngWk; ,d;DNkhu; njhopw;rhiy ahJ? 

1. ry;G+upf; mkppy njhopw;rhiy     2. Nfh];bf; njhopw;rhiy  
3. mNkhdpah jahupg;G njhopw;rhiy    4. IjNuhFNshupf; mkpy njhopw;rhiy   
5. rtf;fhu cw;gjjp njhopw;rhiy 

 

22'  
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,g;gy;gFjpaj;jpd; Mf;ff;$whf miktJ 
1. itdy; FNshiul;L  2. ];ilupd;  3. vjpd; 4. g;ug;gypd;  5. INrhgupd; 
 

23'  jpwe;j njhFjp kw;Wk; %ba njhFjp Nghd;w ,u:L re;ju;g;gq;fspy; eilngWk; nraw;ghLfspy; xd;W 

1.  #oYldhd rf;jp gupkhw;wk;  2. $oYldhd gjhu;j;jq;fs; /jputpaq;fs; gwpkhw;wk;. 
3. #oYld; rf;jpAk; ;jptpaq;fSk; gupkhw;wg;gly;   
4. njhFjpf;Fs;Ns rf;jp nry;yy;   
5. njhFjpf;Fs;Ns rf;jpAk;> gjhu;j;jKk; cl;nrYj;jg;gly; 

 
24'  kz;zpNy iejurDila rjtPj;jpid mjpfupf;f nry;thf;F nrYj;Jk; Xu; ,aw;if Kiw 

1.  kz;Zpuq;fpfSila Rthrk;    
2. kz;tho; iejurd; gjpf;Fk; gw;wPupah 
3. epyg;giwfspy; fhzg;gLk; jptpaq;fs; 
4. fhNghitjNuw;W mlq;fpa mq;fpfspd; gFjpfs; 
5. Gujk; mlq;fpa mq;fpfspd; gFjpfs; 
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25'      Kf;Nfhzp ABC  apd; mbapNy D MdJ mike;Js;sJld;  𝐵𝐷 ∶ 𝐷𝐶 =  2 ∶  3 vd;w 
tpfpjj;jpdpNy mike;Js;sJ. Kf;Nfhzp ABC apd; gug;gsT 30 𝑐𝑚2 vdpd; 
𝐴𝐵𝐷Kf;Nfhzpapd; gug;gsT vd;d? 

  
       1' 15 𝑐𝑚2  2'  10 𝑐𝑚2 3' 12 𝑐𝑚2  4'  20 𝑐𝑚2  5' 25 𝑐𝑚2   
 
26'  tPnlhd;wpdpNy ePu; ,iwg;gnjw;nfd mstpy; tpj;jpahrg;gl;l 2 cUistbt jhf;fpfs; thq;fg;gl;ld. 

,q;F ngupa cUisahdJ rpwpa cUisapd; Miuapy; 3 klq;Fk; cauj;jpdpNy 2 klq;Fk; MFk;. 
vpdpd rpwpa khq;fapd; Clhf ngupa jhq;fpf;F vj;jid klq;F ePu; ,iwf;fyhk;? 

 
1. ,uz;L klq;F      2. %d;w klq;F    3. MW klq;F   
4. gjpdhW klq;F      5. gjpndl;L klq;F 

 
27'          fPNo glj;jpy; fhl;lg;gLk; eps mikthdJ rJu mikg;Gf;F Vw;wthW 

nra;ag;gl;l gpd;du; mjDld; ,izf;fg;gl;l epyj;jpd; mikT vd;d? 
          1'  65 √ 3 𝑐𝑚2      2' 90 √ 3  𝑐𝑚2   3'25 √ 3  𝑐𝑚2   

          4' 45 √ 3  𝑐𝑚2    5' 55 √ 3  𝑐𝑚2 
  
 
 
28'        27 𝑐𝑚 nky;ypa fk;gpnahd;W glj;jpdpNy fhl;lg;gl;lthW tisf;fg;gl;lJ vd;why; 

𝐴𝐵 apd; ePsj;jpid fhz;f.  

          1' 11 𝑐𝑚 2'  13 𝑐𝑚  3'  17 𝑐𝑚 4' 5 𝑐𝑚 5' 8𝑐𝑚 

 
29'  ,y;y tpisahl;Lg; Nghl;bnahd;wpdpNy myq;fhuk; nra;tjw;fhf Ntz;b ½ tl;l Njq;fhar; rpul;ilfs; 

40 epw%l;lg;gl Ntz;Lk;. mrprpul;ilfspd; MiuahdJ r MfTk; jbg;G Guf;fzpf;fj;jfJk; MFk; vdf; 
nfhs;f vdpd; ,U gf;fj;jpw;Fk; epwg;G+r;rpid G+r Ntz;ba gug;gsTf;fhd njhlu;ig Muha;f. 

 
  1' 4 𝜋𝑟2   2' 160 𝜋𝑟2  3' 320 𝜋𝑟2  4'  𝜋𝑟2   5' 80 𝜋𝑟2 
 
 
30'       glj;jpdpNy fhl;lg;gl;l rpqpa tl;lj;jpd; Miu 5 𝑐𝑚 MFk;. mj;Jld; ngupa tl;lj;jpd; 

MiuahdJ 6 𝑐𝑚 ck; MFk;. vdpy; Miur;rpiwapNy epwe;jPl;lg;gl;l gug;gsT vd;d?                                     

            1' 
1 

12
 𝜋𝑟2(62−52)    2' 

1 

12
 𝑟2(6 − 5)2    3'  

1 

12
 𝑟2(6 − 5)2 

       4' 
1 

6
 (𝜋62 − 5𝑓)    5' 

1 

12
 𝜋(62−52)           

 
 
 
 
31' fPNo fhl;lg;gl;Ls;s mbfSila ePwq;fSf;fika nrq;Nfhz Kf;Nfhzpahf fUjg;glf;$baJ 
 

  A - 7"24"25    B - 5"10"12   C -  8"15"17 
 
 1'   A kl;Lk;    2' B kl;Lk;    3' A, B kl;Lk;      4' A, C kl;Lk;  5' A,B,C kl;Lk;  
 

32 rkjiuahf fhzg;gLfpd;w Xu; epyj;jpy; ,Ue;J caukhd fl;bsnkhd;wpd; cr;rpapypUe;J ghu;f;Fk; 

xUtUf;F mjd; gliy njd;gLk; mtjpf;Nfhzk; 60 0MFk;. vdpd; fl;blj;jpd; cauj;jpypUe;J 
gliyf;fhd epiyf;Fj;Jj; J}uk; vd;d? 

 

 1' 45 √3𝑚   2' 50 √2 𝑚    3'  50 √3 𝑚   4'   75 𝑚   5' 100 𝑚 
 
33' VO nrf;fd; Mtu;j;jd (mjpu;T) fhyj;ijf; nfhz;l Xu; ePupr;Roypapd; Nfhz Ntfk; vd;d? 

 1' 0.1 𝑟𝑎𝑑𝑠−1   2' 
2

7
 𝜋 𝑟𝑎𝑑𝑠−1   3' 

7

2𝜋
  𝑟𝑎𝑑𝑠 − 1  

 4' 2 𝑟𝑎𝑑𝑠−1    5' 14 𝜋 𝑟𝑎𝑑𝑠−1 
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34' ,e;jg;glj;jpy; fhl;lg;gl;bUg;gJ jpUFMzpnahd;wpd; ntsptpl;lk; JzpAk; Kfkhf jug;gl;l fUtpiag; 
ghtpj;J ngwg;gl;l mstPlhFk;. ,jd; thrpg;G> 

 
           
 
 
 
 
 1' 0.03 𝑐𝑚   2' 0.23 𝑐𝑚  3' 0.24 𝑐𝑚   4' 0.30 𝑐𝑚   5' 0.34 𝑐𝑚  
 
35' ,q;F glj;jpy; fhl;lg;gl;bUg;gJ I vDk; kpd;Ndhl;lk; ghAk; flj;jpnahd;wpd; kPJ itf;fg;gl;l PQ 

vDk; flj;jpahFk;. ,j;njhFjpf;F nrq;Fj;jhf NkypUe;J fPohf fhe;jGynkhd;whFk;.  PQ flj;jpapd; 
,af;fj;jpd; jpir>          

 1' 𝑃 jpirapy; 2' 𝑄 jpirapy;  3'  𝑅 jpirapy;     4' 𝑆 jpirapy;  5' xU jpirapYk; my;y. 
 
 
 
 
 
 
36' fPo;jug;gl;Ls;s kpd;Rw;wpy; fhl;lg;gl;lgb 1 Ώ >2 Ώ jilfs; ,izf;fg;gl;L jilj;njhFjpnahd;W 

cUthf;fg;gl;Ls;sJ. A, B f;F ,ilapyhd rktYj;jil  
 

 1' 1 Ώ  2 . 2 Ώ  3. 3 Ώ  4. 4.5 Ώ  5. 5 Ώ 
 
37' Rw;WfSf;fpilapyhd tpfpjk; 4:1 MFk; tifapy; gbFiwkhw;wpnahd;wpd; 240V MlNyhl;lj;Jld; 

,izf;fg;gl;lJld; Jizr;RUs; 80V Mf njhopw;gLk; ,lj;J mjD}lhf ghAk; kpd;Ndhl;lk;. 
 
 1'  0.25    2' 0.5 𝐴   3' 1 𝐴    4' 1.5 𝐴   5' 4 𝐴 
 
38' jug;gl;Ls;stw;Ws; ce;jj;jpd; myfhf miktJ> 
 

 1' 𝑁𝑠−2     2' 𝑁𝑠−1   3' 𝑁𝑠     4' 𝑁𝑠2    5' 𝑁2𝑠  
 
39' Xu; gf;f ePsk; 10cm ,idf; nfhz;l rJu tbthd gpj;jis jfl;bd; ntg;gepiyahdJ 800C fpdhy; 

mjpfupf;fk; NghJ Gjpa jfl;bd; gug;gsthf miktJ> 
  ^gpj;jisapd; ePl;ly; tpupTf;Fzfk; 19 𝑥 10−6𝐶−1&   

 1'  10.0304 𝑐𝑚2       2' 103152 𝑐𝑚2   3' 100.0304 𝑐𝑚2  
 4' 100.304 𝑐𝑚2    5' 100.152 𝑐𝑚2 
 
40' 300𝐶  ntg;gepiyapy; 𝐴  jputpaj;jpy; 2 𝑘𝑔, 500𝐶  ntg;gepiyapy; 𝐵 jputpaj;jpy; 1 𝑘𝑔 cld; 

fyf;fg;gLfpwJ. 𝐵 jputpaj;jpd;jd;ntg;gf; nfhs;sT ngWkhdk; 𝐴 jputpaj;jpd;jd;ntg;gf; nfhs;ssthdJ 
2 klq;fhFk; vd;why; ntg;g gwpkhw;wkhdJ jputpaj;jpw;F ,ilapy; khj;jpunkd;why; mtw;wpd; filrp 
ntg;gepiyapd; msitf; fzpf;f. 

 
 1'  200𝐶   2' 300𝐶    3'  400𝐶   4'  500𝐶   5' 600𝐶  
 
41' 100 𝑊 kpd;FkpopdpNy 60 𝑊 ngWkjpahd ntg;gk; ,of;fg;gLk;. kpFjpahdNj xspahf ngwg;gLk; vd;why; 

,k; kpd; Fkpopd; tpidjpwd; vd;d? 
  
 1' 60]    2' 100]    3' 40]   4' 80]   5' 20] 
 
42' tPl;L kpd; ghtidapd; NghJ Xu; myfpw;F &.12 MFk;. khjhe;j tPl;L kpd; gl;bayhdJ &. 360 MFk;. 

vdpy; ghtpf;fg;gl;l kpd;dpd; nrythdJ 𝐽 fspy; vd;d? 
 
 1' 108 𝑥 106𝐽  2' 144 𝑥 106𝐽  3' 36 𝑥 105𝐽  4' 40 𝑥 105𝐽 5' 180 𝑥 103𝐽 
 
43' 2𝑘𝑔 jpzpTila nghUnshd;W 10 𝑐𝑚  J}uk; ,Oj;Jr; nry;yg;gLkhapd; mq;F njhopw;gLk; Ntiy ahJ?   

 1' 2 𝑁   2' 3 𝑁  3' 4 𝑁  4' 0.5 𝑁 5' fzpg;gjw;F juT NghjhJ. 
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44' fPo;jug;gl;l $w;wf;fisf; ftdpf;f 

A -  ,aq;Fk; nghUs; xd;wpd; ,af;fr; rf;jp mJ njhopw;gLk; Gs;spapypUe;J epiwTg; 
Gs;spf;fpilapyhd J}uj;jpd; tu;f;fj;jpw;f Neu;tpfpjrkk; 

B -  tpy;nyhd;wpy; Nrfupj;J itf;fg;gl;Ls;s mOj;j rf;jp tpyp;ypd; .......Nky; jq;fpapUf;Fk;. 
C -  ,aq;Fk; nghUnshd;wpd; Ntfj;ij ,uz;L klq;fhf;fpd; mq;F njhopw;gLk; mOj;j rf;jp ,uz;L 

klq;fhFk;. 
,q;F jug;gl;Ls;s $w;wfSs;> 

 1' A,B  khj;jpuk; cz;ikahdJ    2' B, C  khj;jpuk; cz;ikahdJ    
 3' A,C  khj;jpuk; cz;ikahdJ    4' A, B, C ahTk;; cz;ikahdJ     
 5' NkYs;s ahTk; cz;ikahdJ   

45' nghUnshd;wpd; ntg;g CL flj;jy; njhlu;ghd $w;wfSs; cz;ikahJ 

A. ntg;g CLflj;jyhdJ ntg;gepiy khw;wj;jpy; jq;fpapUf;Fk;. 

B. ntg;g CLflj;jyhdJ jpzptpy; jq;fpapUf;Fk; 

C. ntg;gCLflj;jyhdJ gjhu;j;jj;jpy; jq;fp ,Uf;Fk;. 

 1' A  khj;jpuk;      2'  B  khj;jpuk;    3' C  khj;jpuk;   

 4' B C  khj;jpuk;      5' A B C  ahTk; 
  
46' glj;jpy; fhl;lg;gl;Ls;sJ mOj;jkh fg;gpnahd;wpdJk; .......... dJk; Mjhukhf 

fpzW xd;wpy; ePu; thopnahd;iw itj;jpUf;Fk; KiwahFk;. (A B C Mfpa 

Kiwfs;) mq;F njhopw;gLk; %d;w tpirfs;  F1 , F2, F3 njhlu;ghd $w;wfSs; 
rupahdJ. 

 1' F1  >  F2        2' F2  <  F3      3'  F1  =  F3    

 4' F1  =  F2  = F3      5' F1  +  F2 =   

 

47' tpw;wuhR xd;wpy; njhq;ftplg;gl;Ls;s nghUspd; jpzpT 10 𝑔 cs;s cNyhf 

%b KOikahf ePupy; %o;fpapUf;Fk; re;ju;g;gj;jpy; thrpg;G  8 𝑔 cs;s cNyhf %b jahupf;fg;gLs;s 
gjhu;j;jj;jpd; mlu;;j;jp? 

 1' 2 x 10 -3 kg m -3    2' 5 x 10 -3 kg m -3    3' 2 x 10 3 kg m -3   

 4' 5 x 10 3 kg m -3    5' 5 x 10 3 kg m -3 

 

48 tspapy; jpzpT 5 𝑘𝑔 nfhz;l cNyhf Fw;wpnahd;W ePupDs; mkpo;j;jpaNghJ jpzpT 3𝑘𝑔 cNyhf Fw;wpapd; 

fdtsT ahjhf ,Uf;Fk;? (ePupd; mlu;j;jp 1000 cm3 & 

 1' 2 cm3   2' 15 cm3   3' 150 cm3   4' 200 cm3    5' 2000 cm3 

 

49 glj;jpy; fhl;lg;gl;lJ xd;Wf;nfhd;W NtWgl;l tpl;lj;jpyhd FohahFk;. mq;F A gFjpapd; tpl;lk; 7cm  

MFk; epiyapy; B gFjpapd; tpl;lk; 2.1 cm Foha; B apy; ePu; ghAk; Ntfk; 2 ms -1 FohapD}lhf ePu; 
nrYj;jg;gLk; Ntfk;? 

 
 
 

 1' 14 ms -1  2' 1.8 ms -1   3' 0. 18  ms -1  4' 0.14 ms -1  5' 5.2 ms -1 
 

50'  xg;gkhd Nkirnahd;wpd; kPJ Xq;tpYs;s 6 𝑘𝑔 jpzpTila nghUnshd;wpd; kPJ 30 𝑁 Gwtpirnahd;W 
fpilahf jhf;Fkhapd; nghUSf;Fk; Nkirf;fkpilapyhd cuha;T tpir 0.2 nghUspd; Mu;KLfyhtJ" 

 

1' 0.2 ms-2  2'  2 ms-2  3' 5 ms-2  4' 0.5 ms-2  5' Nkw;$wpa xd;Wky;y  
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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) i. fPNo fhl;lg;gl;lJ ,Utpj;jpiyj; jhtuj;jz;L khjpupnahd;wpd; Njhw;wkhFk;. A – E tiu 
gFjpfisg; ngaupl;L xt;nthU njhopy; tPjk; jUf. 

 
 
 
 
 
 
 
 
 
 

 

  A - ................................................................................................................................................................................................ 

  B -  ............................................................................................................................................................................................... 

  C - ............................................................................................................................................................................................... 

  D  - .............................................................................................................................................................................................. 

  E - ................................................................................................................................................................................................ 

 ii. xU tpj;jpiyj; jhtu ,iyf;Fk; ,U tpj;jpiy jhtu ,iyf;Fk; ,ilayhd NtWghLfs; 02 jUf. 
 

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

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

 iii. jhtu ,iyfspd; nghUshjhu Kf;fpaj;Jtq;fs; 03 jUf. 
 

  a ................................................................................................................................................................................................. 

  b ................................................................................................................................................................................................. 

  c .................................................................................................................................................................................................... 

 

 iv. xspj;njhFg;Gr; nraw;ghl;bw;fhd rkg;gLj;jg;gl;l ,urhad rkd;ghl;ilj; jUf. 
  

  ................................................................................................................................................................................................. 
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 v. fhLfspd; Kf;fpaj;Jtq;fs; ehd;fpid tpgupf;f. 

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

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

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

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

 vi. <utya <u kiyf;fhLfspd; ,ay;Gfs; 03 ,idj; jUf. 

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

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

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

 b)  i. Ks;se;jz;LfSf;Fk; Ks;se;jz;bypfSf;Fk; ,ilapyhd gpujhd NtWghLfs; 02 jUf. 

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

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

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

  ii. NjdPapy; clw;Jz;lq;fSf;F ,whypd; clw;Jz;lq;fSf;Fk; ,ilapyhd NtWghl;il tpgupf;f. 

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

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

  iii. Ks;se;jz;LfspfSf;Fupa ePq;fs; fw;w kPd;tiffs; ,uz;ilf; Fwpg;gpl;L gpujhd NtWghl;ilAk; 

je;J cjhuzq;fisAk; jUf. 

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

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

  iv. ghY}l;bfspd; nghUshjhu Kf;fpaj;Jtq;fs; 04 jUf. 

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

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

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

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

  v. Mj;NuhNghlhf;fzj;jpw;F cupj;jhd mq;fpfs; ,uz;ilg; ngaupl;L mit xt;nthd;wpw;Fk; 

nghUshjhu Kf;fpaj;Jtk; ,uz;L tPjk; jUf. 

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

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

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

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

 c) A , B , C , D , vd;gtw;iw ,dk; fhz;f. 

 

 

 

 

 

      A                              B                                  C                         D 

 

 A ……………….......…….......…………  C ………………....................……………… 
 

 B ……………….......…….......…………  D ………………....................……………… 

 

 ii. B vDk; fl;likg;ig cUthf;Ftjw;F Njitahd xU rf;fiul;ilg; ngaupLf. 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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 iii. A vDk; gy gFjpaj;jpd; %yk; cUthf;ff; $ba capupay; %yf;$w;iwg; ngaupLf. 

  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 iv. D vDk; gy;gFjpaj;jpd; %yk; cUthf;ff; $ba capupay; %yf;$w;iwg; ngaupLf. 

  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 v. NkNy (iv) ,y; $wg;gl;l capupay; %yf;$W tif njhFjpfSf;F Kf;fpaj;Jtk; toq;Fk; %d;w 

Kiwfisf; Fwpg;gpLf. 

1. ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

2. ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

3. ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(02) a) 1. gy;gFjpak; vd;why; vd;d? 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 2' ,aw;if> nraw;if gy;gFjpaq;fSf;F ,ilapy; fhzg;gLk; NtWghl;ilj; jUf. 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 3'  ntg;gj;jpw;F fhl;Lk; jhf;fj;jpw;F mika gy;gFjpaq;fis NtWgLj;Jf. 

  '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 b) nraw;if Neu;Nfhl;L gy;gGjpaKkhd nghypj;jPd; rhjhuzkhf gad;gLj;jg;gLfpwJ. mjd; 

Mf;fj;jpy; vjPd; %yf;$W Kf;fpaj;Jtk; milAk; tifapy; cau; mKf;fk;> #upaxsp 

cs;sepiyapy; .......... nghypj;jPd; cw;gj;jpahfpwJ.  

 

1. vjPd; %yf;#iw tiue;J fhl;Lf. 

 

 

 

 

 

 

2. nghypj;jPd; cw;gj;jpahFk; Kiwia tiue;J fhl;Lf. 

 

 

 

 

 

 

3. nghypj;jPdpd; gad;ghLfs; ,uz;L jUf. 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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 c) epfo;fhyj;jpy; ,aw;if gy;gFjpakhd ,wg;gupw;F gpujpaPlhf nraw;if ,wg;gu; gad;gLk;. 
 

1. nraw;if ,wg;gu; jahupg;gpw;F gad;gLk; %yg;nghUs; vd;d? 

 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

2. nraw;if ,wg;gupw;Fk; ,aw;if ,wg;gupw;Fk; ,ilapyhd NtWghL vd;d? 

 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

3. ,wg;gu; ty;fid];gLj;jnyd;gjhy; tpsq;FtJ ahJ? mjd; Kf;fpaj;Jtk; ahJ? 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

4. vjpu;fhyj;jpy; ,aw;if ,wg;gupd; tpir Fiwtjw;fhd fhuzk; vd;d? 

     ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

^03&  a)  khjpupNhd;wpd; %yk; ngw;Wf;nfhs;sg;gl;l cUf;F fk;gp njhlu;ghd mstPLfs; ngwg;gl;ld. 

 

cgfuz 

ghfq;fs; 

mstPLfs; 

ePsk; (L) 

tpl;lk; (d) 

jil (R) 

1750 mm 

0.38 mm 

16.00 Ώ 

  

 

  (i) Nkw;$wpa ghfq;fis msg;gjw;F gad;gLj;jf; $ba cgfuzq;fis Fwpg;gpLf. 

1) ePsk; ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

2) tpl;lk; ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

3) jil ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

  (ii) Nkw;$wpa mstPLfspy; ,Ue;J cUf;Ff; fk;gpapd; jiliaf; fzpf;f. 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

(iii) jw;NghJ cUf;ff; fk;gpahdJ glj;jpy; fhl;lg;gl;lgb kpd;Rw;w 

xd;wpw;F njhlu;GgLj;jg;gl;Ls;sJ vdf; nfhs;f.   

 

 

 

 

  (iv) RUspD}lhf ghAk; kpd;Ndhl;lj;ijf; fzpf;f. 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (v) jw;NghJ cUf;Ff; fk;gpf;F rkhe;jukhf R = 4 Ώ nfhz;l jilnahd;W ,izf;fg;gbd; 

RUspD}lhfg;ghAk; Gjpa kpd;Ndhl;lk; ahJ? 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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b) kpd;Nfj;jy; xd;W gad;gLj;jp 25 0C apYs;s ePiu nfhjpf;f itf;f KbAk;. 

 

  1' ePupd; nfhjpepiy vd;why; vd;d?  

   ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

mjd; ngWkhdk; vd;d? 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  2' Nkw;Fwpj;j ntg;gepiy epyTk; re;ju;g;gk; vt;thW miof;fg;gLk;? 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 3' kpd;Nfj;jypd; nfhs;ssT 2l ePu; nfhjpg;gjw;F Njitahd ntg;gepiy vt;tsT? 

  (ePupd; jd;ntg;gf;nfhs;ssT 4200 JKg -1 C-1  ePupd; mlu;j;jp } 1 gcm -3) 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

16 epkplKk; 40 nrf;fDk; nrythfpa fhyk; vdpy; cgfuaj;jpd; rf;jp tpidj;jpwd; ahJ? 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  4'  kpd;Nfj;jypd; 1000w vd Fwpf;fg;gl;bUg;gpd; mq;F nraw;gLk; tpidj;jpwd; ahJ? 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 5'  ,r;nraw;ghL njhlu;ghf nrythFk; kpd; myFfspd; vz;zpf;if 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

(04) a (i) nghUspd; GtpaPu;g;G ikak; vdg;gLtJ? 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (ii) tpirj;jpUg;gk; vd;why; vd;d? 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

  (iii)        jPo; jug;gLk; glj;jpy; A vDk; Gs;spapd; F tpirj;jpUg;gj;ij 

vOJf. ϴ fldaKhla idohs' 

                                       

 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

b) (i)          epiw W vDk; gps;is xd;W 2 m ePsKk;> epiw 

80 N Nfhs; xd;wpd; Kidapy; A vDk; 

Gs;spapypUe;J 0.5 m J}uj;jpy; P vDk; 

Gs;spapypUe;J epiyg;gLj;jg;gl;Ls;sJ. B vDk; 

Gs;spapypUe;J 0.2 m J}uj;jpy; 70 N epiwj; 

njhFjpnahd;W rkepiyg; gLj;jg;gl;Ls;sJ.0.3 m  

  (ii) ,j;njhFjp rkepiyapy; itg;gjw;F Njitahd thrpg;Gfs; cl;gLj;Jf. 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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 (iii)  gps;isapd; epiw W fhz;f. 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 c) (i)  Ntiy vdg;gLtJ ahJ? 

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

  (ii) glj;jpy; fhl;bathW fpilahf 30o Nfhzj;jpy; 850 kg 

jpzpTila Nkhl;lhu;thfdk; ,aq;FfpwJ. mq;F 

njhopw;gLk; tpiriaf; Fwpj;Jf; fhl;Lf. 

 

 

   

  (iii) Nkhl;lhu; thfdj;jpd; rha;T topNa gazpf;Fk; NghJ cuha;Ttpiriaf; fzpf;f. 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

   (iv) Nkhl;lhu; thfdk; 25ms-1 rPuhd Ntfj;jpy; gazk; nra;Ak NghJ rhujp nraw;gLfpwhu; 

,e;epiyapy; cuha;Ttpirf;Fl;gLk; Nkhl;lhu; thfdj;jpy; njhopw;gLk; KOj;jil tpir 4600 

N Nkhl;lhu; thfdj;jpd; mku;KLfiyf; fzpf;f. 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  (v) thfdk; Xa;Tf;F tUk;NghJ gazk; nra;j KOj;J}uk; ahJ? 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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Kjyhk; jtizg; guPl;ir  
njhopy; El;gtpaYf;fhd tpQ;Qhdk; - II   Science for Technology II 

13 juk; - 2018  
 

B – gFjp 
 

^05& a). (i) rpwpa Foe;ijandhd;W gpwe;jehs; nfhz;lhl;nkhd;wpy; ,w;fhf fPo; 
jug;gl;Ls;s gljjpd; mbg;gilapy; jiyf;ftrk; jahupg;gjw;F 
jPu;khdpf;fg;gl;Ls;sJ. ,q;F $k;G tbt gfjpapy; ,Ue;J rpwpa $k;G 
tbt gFjpnahd;W ntl;bfafw;wg;gLfpwJ. ,e;j jiyf;ftrk; 

jahupj;jypy; gad;gLk; fhl;Nghl; kl;ilapd; Nkw;gug;gsT a (6a+ m2 ) 
vd fhl;Lf. 

  (ii) ,q;F a = 7 cm, l = 14 cm vdpd; fhl;Nghl;il thq;ftjw;F nrythfpa 
gzk; &. 425 vdpd; jiyf;ftrj;jpw;fhf nrythfpa gzk; vt;tsT? 

 b). kuj;jpd; cr;rpapYs;s gwitnahd;W mjd; ,lg;gf;fkhf G+kpapYs;s A 

Gs;spapYs;s. vWk;gpid ghu;f;Fk; NghJ ,wf;ff;Nfhzk; 30o MFk;. 

gwitapd; tyg;gf;fkhf G+kpapy; tpOe;J fplf;Fk; (B) vDk; Gs;spapd; 

gok; xd;wpid ghu;f;Fk; NghJ mjd; ,wf;fNfhzk;  60o Ak; MFk;.  

  vWk;gpw;Fk;> goj;jpw;Fk; ,ilapyhd J}uk; 400m MFk;. 

  (i). ,jw;fhd glk; xd;wpid tiuf 

  (ii). kuj;jpd; cauj;ijf; fzpf;f. 

 c). ,d;Ndhu; njhopy;El;g Ma;T $lnkhd;W %d;W khbfisf;nfhz;l 
tifapy; ,jd; Kw;Gw Rtupw;F tu;zk; G+rg;gl;Ls;sJ. mq;F Kjyhk; 

khbf;F tu;zk; G+Rk; NghJ 15m ePlkhd Vzpanhd;W G+kpapy; 

fpilAld; 30o rha;thf itf;g;gl;Ls;s tu;zk; G+rg;gLfpwJ. vdpDk; 
2k; khb 1k; khbia tpl cauk; $ba jhifahy; tu;zk; G+Rtjw;F 

18 m caukhd Vzp Gtpf;F 60o kpif rha;tpy; itf;fg;gl;L tu;zk; 
G+rg;gLk;. 1k; khbf;F 2k; khbf;Fk; ,ilg;gl;l cauj;ijf; fhz;f. 

 d). Kf;Nfhzp ....... gad;gLj;jp Kf;Nfhzj;jpd; gug;gsT ahJ? 
 

(06) a) fPNo fhl;lg;gl;Ls;sJ njhopy;El;gj;jpy; cw;gj;jp nra;Ak; Filnahd;whFk;.  

  a, d apd; J}uk; 60 cm MFkhW rkgf;fKf;Nfhzp MFk; tz;zk;> b,c,e,f vDk; ikaf;Nfhzk; 60o 

cila xU gf;f ePsk; 60 cm tl;lj;jpYs;s 4 Gs;spfshFk   
  1' Filia jahupg;gjw;F mtrpakhd Jzpapd; KOg;gug;gsT ahJ? 
  2' Filapidr; Rw;wpAs;s gFjpapd; ePsk; ahJ? 

 b) tl;lj;jpd; Miu 1 cm vdpd; epow;wg;gl;Ls;s gFjpapd; gug;gsitf;fhz;f. 

 c) fPo; fhl;lg;gl;l Nfhzk; cos 2  + sin 2 t = 1 vdf;fhl;Lf. 
 

C – gFjp 
 

(07) a) kdpjd; ehshe;jk; nray;fspy; J}a;ikahf;fpahf (Jg;guthf;fp) rtu;f;fhuk; gaed;gLj;Jtij 
gof;fkhff; nfhz;Ls;sd. rtu;;f;fhuk; ghtpg;G fp.gp 2800 Mz;L tiuapy; tuyhw;W Gfo; tha;e;jJ. 

(i) Ma;T $lj;jpy; rtu;f;fhuk; cw;gj;jpapy; gad;gLk; %yg;nghUl;fs; vd;d?    

(ii) rtu;f;fhu cw;gj;jpapy; epyTk; ,urhad jhf;fk; vg;ngauhy; miof;fg;gLk;?    

(iii) mjw;fhd ,urhad jhf;f rkd;ghl;il vOJf.           

(iv) rtu;f;fhu cw;gjjpapy; epfOk; ehd;F gbfis vOJf.     

(v) rtu;f;fhu cw;gj;jpapy; epfOk; ehd;F tpNrl ,ay;Gfs; ,uz;il vOJf.     
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(vi) rtu;f;fhuf; fiurypy; fhzg;gLk; mkpyk; xd;iwAk; fhuk; xd;iwAk; ngaupLf.    

(vii) rtu;f;fhu cw;gj;jpapd;NghJ epfOk; ,urhad jhf;fk; ...... ,urhad jhf;fkh vd;gij jUf.   

(viii) <u rtu;f;fhuj;ij iftpLtjw;F gad;gLk; ,urhad %yg;nghUisf; Fwpg;gpLf. 
        

  b) rtu;f;fhuj;J}Sld; ryitj;J}Sk; Jg;guthf;fpahf gad;gLk;. 

  (i) rtu;f;fhuj;jpy; mlq;fhj Mdhy;> mlq;Fk; NtWgl;l %yg;nghUisf; Fwpg;gpLf. 

(ii) Nkw;$waptw;wpy; ghtizf;f kpf cfe;j Jg;Guthf;fp vJ? 

  (iii) fhuzk; tpsf;Ff. 

(08) a) ,we;j fhyj;jpy; njhlu;e;j Njrpa kUj;Jt tpQ;Qhdk; njhlu;ghf jhtug;ghfq;fis gad;gLj;Jjis 
kdpjd; gof;fkhff; nfhz;Ls;shd;. 

(i) ,aw;if cw;gjjpfisf; Fwpg;gpLf.              

(ii) ,aw;if cw;gj;jpfspy; mlq;Fk; fl;likg;G %yf;$Wfs; %d;iwf; Fwpg;gpLf.    

(iii) ,aw;if cw;gj;jpfs; gpujhd ,uz;L gFjpfshf Ntwhf;fg;gl;Ls;sd. mit vit? 

(iv) Nkw;Fwpg;gpl;l ,uz;L tiffSf;fhd cjhuzq;fs; ,t;tpuz;L jUf.   
  

 b) ,yq;ifapDs; nghRNgw;W gris ruskhf ghtpf;fg;glfpwJ> ,yq;ifapy; nghRg;Ngw;W 
cw;gjjpf;fhf ntt;NtW ,urhad nraw;ghLfs; ghtpf;fg;gLfpwJ. ,yq;ifapDs; epyTk; ,aw;if 
tsg;gad;ghl;by; Fiwe;jstpy; ePupy; fiuAk; nghRNgw;W gris ghtpf;fg;gLfpwJ. 

(i) nghRNgw;W gris cw;gj;jpf;fhf gad;gLk; %d;W Kiwfsif; Fwpg;gpLf. 

(ii) Nkw;$wpa %d;wpy; ,yq;ifapy; ghtpf;ff; $ba nghUj;jkhd Kiwiaf; Fwpg;gpLf. 

(iii) nghRg;Ngw;W gris cw;gjjpapd; NghJ mgill;lhdJ ntt;NtW msTfspy; 
fyf;fg;gLtjw;fhd fhuzj;ij jUf. 

(iv) ru;gd;ildpd; ,urhad #j;jpuj;ij vOJf. 

(v) nghl;lhrpak Ijurd; nghRg;Ngw;wpd; #j;jpuj;ij vOJf. 
 

D – gFjp 
^09& a) ,ae;jpu cjpupg;ghfq;fspy; ghtpf;fg;gLk; rf;jpg;nghwpKiwr; rf;jpahFk;. ,af;frf;jpAk;> 

mOj;jrf;jpAk; nghwpKiwr;rf;jpapd; ,uz;L gpujhd gFjpfshFk;. 
  ^i& rf;jpfhg;Gf; Nfhl;ghl;il vOJf. 
  ^ii& glj;jpy; fhl;lg;gl;Ls;sJ 10 m caukhd njd;id kuj;jpy; 2 kg jpzpTila Njq;fha; xd;W 

fhk;gpypUe;J tpLgl;L tpOfpd;w tpjkhFk;. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
    A Nrfupf;fg;gl;Ls;s mOj;j rf;jp ahJ? 
    B  Njq;fhapy; cs;s KOr;rf;jpiaAk; fhz;f. 
 
  ^iii& B vDk; epiyapy; Njq;fhapd; ,af;f rf;jpiaf; fzpf;f 
  ^iv& njd;id kuj;jpd; mbapy; vDk; Gs;sp mikAk; Njq;fhapd; Ntfk; ahJ? 
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 b) (i) ,Oitf;fupa mOj;j rf;jp vd;why; vd;d? 

  (ii)' ,Oglf;$ba E}njhd;wpy; njhopw;glk; tpir f MFk; epiyapy; ,Oit e mw;F 

Nrfupf;fg;gl;Ls;s ,Oitf; Fupa  EP mOj;jrf;jpfhd Nfhitiag; ngWf.   
  (iii)' ..... cuha;T I MFk; nghUnshd;wpy; NfhzNtfk; w cld; ,aq;Fk; NghJ mq;F epyTk; ER 

,af;fr;jpiaf; fhZk; Nfhitia ngWf.   
 
 
 c) 

ru;f;f]; FOnthd;wpy; ,Uf;Fk; fuzk; mbf;Fk; nrg;gbtpj;ijf; 
fhupapd; jpzpT 50 kg glj;jpy; fhl;bathW h = 2 m cauj;jpypUe;J 

Fjpf;fk; Kiw fhl;lg;gl;Ls;sJ.   ^Circus asrobat& 
 
 
 
 
 
 

 
  ^i&  ngz;zpd; gha;r;ryhy; tpy;Y rk mKf;fj;ij ngWk; cauk; ^d& ia fhz;f. (khwpyp1 x 10 3  N/M& 
  ^ii& rk mKf;fj;ij ngWtjhy; tpy;ypy; Nrfupf;fg;gLk; rf;jp ahJ? 
 
^10&  a) ^i&  g];fypd; mKf;f CLflj;jy; Nfhl;ghl;ilj; jUf. 

  ^ii& glj;jpy; fhl;lg;gl;Ls;sd jput mKf;fj;jpd; ,y; 1 Kryj;jpd; 

tpl;lk; 1 cm MFk; tz;zk; mLj;j 2 Kryj;jpd; tpl;lk; 5 cm 
MFk; tz;zk; 250 kg jpzpT rkepiyapy; glj;jpy; fhl;bagb 

itf;fg;gl;Ls;sJ. vdpd; ^F& ia fhz;f.   
  ^iii& 1 tJ Kryk; xU cuha;tpd; NghJ 10 cm fPo; Nehf;fp 

mirAkhdapd; 2.5 kg jpzpT Nky;Nehf;fp mirAk; J}uk; ahJ? 
 
 
 
 b& ^i&  xU tifahd gNuhkPw;wupy; jputkhf gad;gLtJ 900 kg m-3 mlu;j;jp 

nfhz;l vz;nza; tif xd;whf tspkz;ly mKf;fk;               
    ^PO = 1 × 105 Pa& vz;nza; epuypd; cauk; h ahJ?  
  ^ii& vz;nza;f;F gjpyhf ,urk; cgNahfpf;fg;gLkhapd; ,ur epuypd; cauk; 

ahJ? (,urj;jpd; mlu;j;jp 13600 kgm-3 & 
 
 
 
 
 
 
 

 c& Vkhw;Wf;fhud; xutuplk; ,Ue;J tpiynfhLj;J thq;fpa xl;bahzk; 
xd;w jahupf;fg;gl;Ls;sJ. cz;ikahd jq;fkh vd guPl;rpg;gjw;F 
xUtUf;F Njitg;gl;lJ Kjypy; (a& apd;gb xl;bahdj;ij fl;b 

njhq;ftpl;lepiyapy; tpw;wuhR thrpg;G 8 N MFk;. mLj;J ^b& apd;gb 
xl;bahdk; J}a ePupy; mkpo;j;jpa epiyapy; tpw;wuhR thrpg;G  7.5 N 
xl;bahdk; Mf;fg;gl;Ls;s cz;ikahd jq;fkh vfd;fhz;f. 
(jq;fj;jpd; mlu;j;jp 19300 kg m-3,  ePupd; mlu;j;jp } 1000 kg m-3& 
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