
1' gq;fRf;fs; gw;wpa gpd;tUk; $w;Wf;fspy; rupahdJ vJ

 1) gq;fRf;fspy; ngUk;ghd;ikahdit jw;Ngh~zpfs; Mfk;.

 2) jdpf;fyg; gq;fRf;fSf;F kJtk; Xu; cjhuzkhFk;.

 3) gq;frf;fspd; fyr;Rtu; nrYNyhrpdhy; Mf;fg;gl;Ls;sJ.

 4) gq;fRf;fspy; Nrkpf;fg;gl;Ls;s gpujhd czT khg;nghUshFk;.

 5) gq;fRf;fs; ,ypq;fkpy; Kiwapy; kl;LNk ,dg;ngUf;fkilfpd;wd.

2' 'nghd; muprpia" cUthf;fj; Njitahd xU guk;giuayif ngWtjw;Fg; gad;gLj;jpa 

gw;wPupahtpd; ngau;>

 1& Agrobacterium tumefaciens 2& Bacillus thuringiensis 3& Escherichia coli 

 4& Corynebacierium glotamicum 5& Erwinia uredovora

3' tpdhfpup cw;gj;jp gw;wpa gpd;tUk; $w;Wf;fisf; fUJf.

 A& vjNdhiy mrw;wpf;fkpykhf khw;WtNj tpdhfpup cw;gjjpapy; Kjw;gb MFk;.

 B& vjNdhiy mrw;wpf;fkpykhf khw;wtjw;F Acetobactor my;yJ Gloconobactor Ig; gad;gL;j;j   

KbAk;.

 C& ,e;jr; nrad;Kiwapy; vjNdhiy mrw;wpf;fkpykhf khw;WtJ Xu; xl;rpNaw;j; jhf;fk; MFk;.

 NkYs;stw;wpy; rupahd $w;W /$w;Wf;fs;>

 1& A kl;Lk;   2& B kl;Lk;   3& C kl;Lk; 

 4& A ,B kl;Lk;   5& B ,C kl;Lk;

4' gw;wPupahtpd; gpujhd mk;rq;fspy; xd;W

 1)  fyr;Rtupy; ifw;wpd; ,Uj;jy;

 2)  fUnkd;rt;T ,y;yhik

 3& 80S iuNghNrhk;fs; ,Uj;jy;

 4& mj;jptrpa xl;Lz;zpfshf ,Uj;jy;

 5) caupf;fyq;fspy; khj;jpuk; ngUFjy;

5' jhtuf;fyq;fspy; Nrkpg;Gzthf fhzg;gLtJ>

 1) fpisNfh[d;  2) khg;nghUs;  3) nrYNyhR  4) FSf;NfhR  5) ,ypg;gpl;L
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Kjyhe;  guPl;ir – juk; 12 – 2018jtizg;
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v  vy;yh tpdhf;fSf;Fk; tpil vOJf.

v  tpilj;jhspy; jug;gl;Ls;s ,lj;jpy; ckJ Rl;nlz;iz vOJf

v  tpilj;jhspd; gpw;gf;fj;jpy; jug;gl;Ls;s mwpTWj;jy;fisf; ftdkhf thrpj;Jg; gpd;gw;Wf.

v  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.

v  xU tpilf;F 02 Gs;spfs; tPjk; nkhj;jk; 100 Gs;spfs; toq;fg;gLk;.
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6' cyu;fyg;G vd;Dk; gRikahd fhLfspd; ,ay;ghf mikahjJ>

 1) njspthd gilaikg;G fhzg;gly;.  

 2) fPo;tsupfshf Kl;Gju;fs; ngUkstpy; fhzg;gLk;.

 3) jhtuj;jz;Lfs; rktpl;lKiladthf ,y;yhik.

 4) ,iyAjpu; tifj; jhtu ,iyfs; fhzg;gly;

 5) mupkug; ngWkhdKs;s jhtu tiffs; mjpfstpy; fhzg;gly;

7' jhtuf;fyq;fspy; capuw;w fykhf mikaf;$baJ>

 1) flw;gQ;Rg;Gilf;fyk;  2) fhtw;fyq;fs;   3) ty;YUf;fyq;fs;

 4) xl;Lf;fyq;fs;   5) Nkw;Nwhy; fyq;fs;

8' ,Utpj;jpiy jhtu jz;L rk;ge;jkhd jtwhd $w;W> 

 1) Nkw;gl;ilahfTk; ikatpioakhfTk; tpaj;jkile;Js;sJ.

 2) fl;L khwpioak; gpupifaile;J cl;Gwkhf JizAupaj;ij cUthf;Fk;.

 3) jf;if khwpioak; gpupTw;W cl;Gwkhf Jiz Nkw;gl;ilia cUthf;Fk;.

 4)  fyd;fl;Lf;fspy; cs;s ikatpioaf; fjpu;fspd; fyq;fs; tpaj;jkile;J fl;bil            

khwpioaj;ij cUthf;fk;.

 5)  fyd;fl;Lf;fs; ePiuAk;> czitAk; nfhz;L nry;Yk;.

9' vspa epiyapioaq;fs; rk;ge;jkhd gpd;tUk; $w;Wf;fisf; fUJf.

 A& Gilf;fyq;fspy; fyj;jpilntspfs; fhzg;gLk; 

 B& ty;YUf;fyq;fspy; fyr;Rtu; nrYNyhR %yk; jbg;gile;Js;sJ.

 C& xl;Lf;fyq;fspd; gpujhd njhopy; czT Nrkpg;ghFk;. 

 NkYs;s $w;wf;fspy; rupahdJ /rupahdit?

 1& A kl;Lk;   

 2& B kl;Lk;   

 3& A  and B kl;Lk; 

 4& A and C kl;Lk;s   

 5& A, B and C ahTk;

10' ,ioatsu;g;gpd; mD$yk; my;yhjJ?

 1)  ,U kbaj;jhtuq;fis ngw;Wf; nfhs;tJ

 2)  xl;Lz;zpfspd; jhf;fkw;w MNuhf;fpakhd jhtuq;fisg; ngWtJ

 3)  capUs;s tpj;Jf;fis cw;gjjp nra;ahj jhtuq;fisAik; ,dg;ngUf;fk; nra;tJ

 4)  Fiwe;j ,lg;gu;gpy; mjpf vz;zpf;ifahd ehw;Wf;fisg; ngWtJ

 5)  RNjr kw;Wk; gz;ghl;Lg; ngWkhdKs;s jhtuq;fis ghJfhg;gjw;fhd Kiwahf gad;gLj;JtJ

11' gpd;tUk; $w;wf;fisf; fUJf. 

 A& vy;yh Ez;zq;fpfSk; GNuhfupNahl;lh fy mikg;Gilad.

 B& ituRf;fspy; DNA  my;yJ RNA rpwg;Gupikg; gjhu;j;jkhf njhopw;gLk;.

 C& gq;fRf; fyq;fspd; ntspg;Gwkhf ifw;wpdhyhd fynkd;rt;t fhzg;gLk;.

 D& vy;yhj; jhtuf;fyq;fSk; capUs;sit.

 NkYs;s $w;wf;fspy; cz;ikahdJ /cz;ikahdit.

 1& A kl;Lk;   2& B kl;Lk;   3& A, B kl;Lk; 

 4& A, B, C kl;Lk;    5& A, B, C, D ahTk;.

12' gw;wPupahf;fspy; fhzf;$ba cUt mikg;G my;yhjJ vJ?

 1) tpg;upNah (Vibrio)  2) ];ikupy;yk;   3) NfhYU tbtk;

 4) NfhsTU   5) nghypnrluy;
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13' jhtu guk;gYf;fhf ,ioa thsu;g;G El;gj;ij ghtpf;Fk; tpjk; gw;wpa gpd;tUk; $w;wf;fspy; 

jtwhdJ?

 1) fhyepiy epiyikfspd; jhf;fq;fspd;wp fhtuq;fisg; ngwyhk;

 2) ntt;NtWgl;l jhtutpj;Jf;fis mjpfupf;fyhk;

 3) Fiwe;j ,lg;gug;gpy; mjpf vz;zpf;ifahd ehw;Wf;fisg; ngwyhk;.

 4) FWfpa fhyj;jpy; jhtuq;fis ngw;wf;nfhs;syhk;

 5) tpj;Jf;fis cw;gj;jp nra;ahj jhtuq;fisAk; ,dg;ngUf;fk; nra;ayhk;.

14' ifj;njhopy; uPjpahf gad;gLj;jg;gLk; rpy Ez;zq;fs; fPNo jug;gl;Ls;sd.

 Saccharomyces, Acetobacter, Lactobacillus, Penicillium  
 NkYs;s Ez;zq;fpfspd; ifj;njhopy; gad;ghl;il Kiwahf jUtJ>

 1) kJrhu cw;gj;jp> tpdhfpup cw;gj;jp> ghYzT cw;gj;jp> Ez;Zapu;f; nfhy;yp cw;gj;jp.

 2) tpdhfpup cw;gj;jp> ghYzT cw;gj;jp> Ez;Zapu;f; nfhy;yp cw;gj;jp> kJrhu cw;gj;jp> 

 3) tpdhfpup cw;gj;jp> ghYzT cw;gj;jp> Ez;Zapu;f; nfhy;yp cw;gj;jp> kJrhu cw;gj;jp> 

 4) ghYzT cw;gj;jp> kJrhu cw;gj;jp> Ez;Zapu;f; nfhy;yp cw;gj;jp> tpdhfpup cw;gj;jp> 

 5) kJrhu cw;gj;jp> ghYzT cw;gj;jp> Ez;Zapu;f; nfhy;yp cw;gj;jp> tpdhfpup cw;gj;jp> 

15' jkJ Ngh~iapd; NghJ rf;jp %ykhf xspiaAk;> fhgd; %ykhf CO  IAk; gad;gLj;jhjJ.2

 1& ngUk;ghd;ikahd gq;fR  2&  Cyanobacteria 

 3& Cjh gw;wPupah    4&  Nitrobacter 

 5& Green nonsulphur bacteria

16' fPNo jug;gl;Ls;s cgfuzq;fspy; Ntzpau; mstpil gad;gL;j;jgg;gLk; cgfuzkhf / 

cgfuzq;fshf miktJ?

 A& Kj;jyhj; jrhR  B& efUk; EZf;Ff;fhl;b 

 C& Ez;khdpjpUFf;fzpr;rp D& Ntzpau; ,Lf;Fkhdp 

 1& D kl;Lk;   2& B  D kl;Lk;    3& C  D kl;Lk;  

 4& A, B D kl;Lk;   5& NkYs;s midj;Jk;.

17' A& ,wg;gu; Fohnahd;wpd; ntsptpl;lk;

 B& kapupj;Jisf; Fohnahd;wpd; cs;tpl;lk;

 C& cyu; fynkhd;wpd; (battery) tpl;lk;

 NkYs;s tpl;lq;fspy; Ntzpau; ,Lf;Fkhdpiag; gad;gLj;jp ruahf ngwKbahj tpl;lk; 

/tpl;lq;fshtJ>

 1& A kl;Lk;    2&  B kl;Lk;    3&  C kl;Lk;  

 4& A  B kl;Lk;    5&  A  and C kl;Lk;

18' Ntzpau; ,Lf;Fkhdpapd; tOf;Fk; gFjpapy; mlq;fhjJ> 

 1) mfj;jilfs;    2) Gwj;jhilfs;      

 3) Ntzpau; mstpil   4) gpujhd mstpil  

 5) Moj;ij msf;Fk; Nfhy;

 

19' xU Fwpj;j msf;Fk; cgfuzj;;jpd; gpujhd mstpilg; gpupg;Gfspd; n vz;zpf;if> n + 1 Ntzpau; 

mstpilg; gupg;Gfshfg; gpupf;fg;gl;bUg;gpd;> cgfuzj;jpd; ,opT vz;zpf;if gpujhd mstpilapy; 

ahJ?

 1& n   2& n + 1   3&  

 

 4&    5& 

n-1

n
1

n - 1
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20' efUk; EZf;Ff;fhl;bapd; Ntzpau; mstpil 50 gpupTfshf gpupf;fg;gl;Ls;sJ. ,t;Ntzpau; 

mstpilapd; 50 gpupTfSk; gpujhd mstpilapd; 49 gpupTfSld; nghUe;JkhW mikf;fg;gl;Ls;sJ. 

0.5 mm ,y; cs;s gpujhd mstpiliaf; nfhz;Ls;s ,f;fUtpapd; ,opT vz;zpf;ifahf 

miktJ.

 1& 0.001 mm   2& 0.002 mm   3& 0.005 mm 

 4& 0.01 mm   5& 0.02 mm

21' Fwpj;jnthU mstPl;il ngWk; re;ju;g;gj;jpy; mike;j tpjk; fPNo fhl;lg;gl;Ls;sJ. ,jpy; Ntzpau; 

mstpilahdJ gpujhd mstpilapd; 9 mm ePsKila gFjp 10 rk gpupTfshf tFf;fg;gl;Ls;sJ. 

,q;F fhl;lg;gl;Ls;s thrpg;G> 

 

 1& 1.76 mm   2& 1.85 cm   3& 1.76 mm 

 4& 1.85 mm   5& 1.86 cm

22' 

 

 glj;jpy; gpujhd mstpilapd; ePsKila gFjp 10 rkgpupTfshf gpupf;fg;gl;Ls;s Ntzpau; 

msTj;jpl;lk; %yk; jhilfs; xd;Nwhnlhd;W nghUe;jpAs;s NghJ ,U mstpilfSk; mike;Js;s 

tpjk; fhl;lg;gl;Ls;sJ. ,jd; G+r;rpatOthf miktJ>

 1& 0.3 mm  MtNjhL> mjid ,Wjp thrpg;Gld; $l;l Ntz;Lk;.

 2& 0.3 mm  MtNjhL> mjid ,Wjp thrpg;Gld; $l;l Ntz;Lk;.

 3& 0.6 mm  MtNjhL> mjid ,Wjp thrpg;Gld; $l;l Ntz;Lk;.

 4& 0.7 mm  MtNjhL> mjid ,Wjp thrpg;Gld; $l;l Ntz;Lk;.

 5& 0.7 mm  MtNjhL> mjid ,Wjp thrpg;Gld; $l;l Ntz;Lk;.

23' Ma;nthd;wpw;F gad;gLj;jpa efUk; EZf;Ff;fhl;b xd;W rk;ge;jkhd gpd;tUk; $w;Wf;fisf; 

fUJf.

 a& 0.01 mmMFk;.rjhuhzkhd eUk; EZf;ff;fhl;bapd; ,opntz;zpf;if 

 b& tOf;fs; cs;s NghJ ngwg;gLk; thrpg;GfSf;F glk; G+r;rpa Nrhjid nra;ag;gl Ntz;Lk;.

 c& vg;nghOJ efUk; EZf;Ffhl;b Ntzpau; ,Lf;Fkhdpia tpl rpwe;jJ.

 NkYs;stw;wpy; rupahdJ>

 1&    2&    3&  a kl;Lk; b kl;Lk; a, b kl;Lk;

 4&     5&   b, c kl;Lk; a, b, c 

24' Gupapilj;J}uk; x kpy;ypkPw;wu; MfTs;s jpUFf;fzpr;rpnahd;wpd; tl;l mstpilg;gpupTfspd; 

vz;zpf;if  MGk;. ,t;Tgfuzj;jpd; %yk; mstplj;jf;f kpfr;rpwpa mstPL ahJ?n

 1&      2&        3&      x mm mm mm

 

 4&          5&        mm mm

gpujhd mstpil2 cm

100 Ntzpau; mstpil

gpujhd mstpil

0

0

Ntzpau; mstpil

x

n

n

x
n

x - 1

n

x - 1
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25'      cUtpy; Ez;khdpj; jpUFf;fzpr;rpnahd;W 

fhl;lg;gl;Ls;sJ. ,jpy; Fwpf;fg;gl;Ls;s P, Q, R, S 
gFjpfspd; ngau;fs; KiwNa>

       1& fjpu;f;Nfhy;> gl;lil> jPjhs;> jPjhs; jiy

       2& fjpu;f;Nfhy;> gl;lil> G+z;> jPjhd; jiy

      3& gl;lil> fjpu;f;Nfhy;> jPjhs;> jPjhs; jiy

       4& fjpu;f;Nfhy;> gl;lil> G+z;> jPjhs;

       5& gl;lil> fjpu;f;Nfhy;> G+z;> jPjhs;

26' Ez;khdpj;jpUFf;fzpr;rp rk;ge;jkhd gpd;tUk; $w;wf;fisf; fUJf.

 a& gl;lilf;Fk; fjpu;f;NfhYf;FkpilNa ,ilntspia mjpfupj;jy; 

 b& jpUfpd; Gupapilj;J}uj;ij mjpfupj;jy;

 c& tl;l mstpilapd; gpupTfspd; vz;zpf;ifia mjpfupj;jy;.

 jpUFf;fzpr;rpapd; ,opntz;zpf;if mjpfupg;gjw;F NkYs;s $w;Wf;fspy; nghUj;jkhdJ / 
nghUj;jkhdit.

 1& a apd; %yk; kl;Lk; 2&  b apd; %yk; kl;Lk;  3&  c apd; %yk; kl;Lk; 

 4& a   b apd; %yk; kl;Lk; 5& a  c apd; %yk; kl;Lk;

27' cUtpy; fhl;lg;gLtJ 0.5 mm gpupTfshf gpupf;fg;gl;Ls;s Neu;Nfhl;L 

mstpil nfhz;l Ez;khdpj; jpUFf;fzpr;;rpapid gad;gLj;jp ngwg;gl;l 

fk;gpnahd;wpd; tpl;lj;jpd; thrpg;ghFk;. tl;l mstpilahdJ 50 rk 

gpupTfshf gpupf;fg;gl;Ls;sJ. vdpd; ngwg;gl;Ls;s thrpg;G>

 1& 3.5 mm   2& 3.32 mm   3& 3.28 mm 

 4& 3.73 mm   5& 3.78 mm

28' Ez;khdpj;jpUFf; fzpr;rpnahd;wpy; fhzg;gLk; jpUfpd; Gupailj;J}uj;ij miuthrpahf;fp> mjd; 

tl;l mstPl;L gpupTfspd; vz;zpf;ifia ,Uklq;fhf;fpdhy; cgfuzj;jpd; 

,opntz;zpf;ifahdJ>

 1) ehd;f klq;fhf mjpfupf;Fk; 2) ,Uklq;fhf mjpfupf;Fk; 3) khw;wkilahJ

 4) miuthrpahf FiwAk; 5) fhy;thrpahf FiwAk;.

29' Ez;khdpj;jpUFf;fzpr;rpapd; jPjhs; jiyia ghtpg;gJ rk;ge;jkhd gpd;tUk; $w;wf;fisf; fUJf.

 a& jPjhs; jiyia ghtpj;J Njitahd NghJ fjpu;f;Nfhiy gl;lilapd; jpirf;F mirf;f KbAk;.  

 b& fjpu;f;NfhYf;Fk; gl;lilf;FkpilNa msf;f Ntz;ba nghUis rpiwg;gLj;Jtjw;F jPjhs; 

jiy gad;gLj;jg;gLk;.

 c& fjpu;NfhYf;Fk; gl;lilf;FkpilNa msf;f Ntz;ba nghUs; nghUe;jpa gpd; fjpu;f;fnhiy 

NkYk; efu;j;jp nghUe;Jtjw;F jPjhs; jiy gad;gLj;jg;gLk;.

 NkYs;stw;wpy; rupahdJ

 1& a kl;Lk;   2& b kl;Lk;   3& c kl;Lk; 

 4& a  b kl;Lk;   5& a  c kl;Lk;

30' kPw;wu;Nfhy;> Ntzpau; ,Lf;Fkhdp> Ez;khdpj;jpUFf;fzpr;rp Mfpa cgfuzq;fspdhy; ngwg;gl;l 

thrpg;ghf mika KbahjJ?

 1& 66 cm 2& 36.1 cm 3& 17.325 cm 4& 6.53 cm 5& 0.532 cm

31' Kj;jyhj; juhrpy; %d;W epiwfisAk; gad;gLj;jp msf;ff;$ba nghUspd; cr;r jpzpT ahJ?

 1& 2000 g   2& 2610 g  3& 610 g  4& 500 g  5& 0.19 g 

32' cau; rjtPj tO 1] I ngw kPw;wu;Nfhypdhy; mstplf;$ba Fiwe;jgl;r ePsk; ahJ?

 1& 1 mm   2& 10 mm  3& 10 cm  4& 100 cm  5& 5 cm 
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33' mbg;gil ngsjPf fzpak; my;yhjJ>

 1) jpzpT 2) J}uk; 3) Neuk; 4) xspr;nrwpT 5) ntg;gepiy

 

34' ce;jj;ij rupahf fhl;LtJ>
-2 -1 1& N    2& kg ms     3& kg ms  

2 -1 4& kg ms     5& kg Ms  

35' fPo;j; jug;gl;Ls;s ngsjPf fzpaq;fSs; topte;j fzpak; my;yhjJ vJ?

 1) Ntfk; 2) tpir 3) ce;jk; 4) jpzpt 5) KWf;fk;

36' cUtpy; fhzg;gLk; tbtj;ijAk; msTfisAk; cila 

xU tPl;Lj;Njhl;lj;ij mikf;f Ntz;bas;sJ. 

mj;Njhl;lj;jpd; gug;gsT ahJ?
2  2 1& 50 m  2& 100 m

2  2 3& 150 m  4& 200 m
2 5& 250 m

37' ghy;khitg; nghjp nra;tjw;fhf Xu; cNyhfj;jfl;ilg; gad;gLj;jp 14 cm MiuAk; 20 cm caUk; 

cs;s Xu; cUisf; nfhs;fyj;ij mikf;f Ntz;bAs;sJ. mbiaAk; %biaAk; Nru;j;Jf; 

nfhs;fyj;ij mikg;gjw;Fj; Njithad cNyhfj; jfl;bd; Fiwe;j gl;rg;gug;gsT ahJ?

 (       vdf; nfhs;f)

2 2 2 2 2 1& 1760 cm 2& 2376 cm 3& 2992 cm 4& 4984 cm 5& 13220 cm  

38' glj;jpy; fhl;lg;gl;lg;gb  F vDk; tpirapd; fpil> epiyf;Fj;Jf; 

$Wfis Kiwahff; fhl;LtJ>

 1& F cos θ  yd  F tan θ 

 2& F sin θ  yd  F cos  θ 

 3&  F cos (90- θ)  yd  F sin θ  

 4& F sin  θ  yd  F cos (90- θ)

 5& F Cos θ  yd  F cos (90- θ) 

  
039& cUtpy; fhl;bathW xU kdpjd; fpilahf 45  rha;tpy; 100N 

tpiriag; ghtpj;J Gy;Y ntl;Lk; ,ae;jpunkhd;iw 

js;Sfpwhd;. vdpd;> ,q;F nrq;Fj;jhf jhf;Fk; tpir ahJ?

  

 1& 100        N    2& 50        N   

 3&   50        4& 100  N  

 

 5& 50 N  

40& khztu; jdJ tPl;bypUe;J (A) ghlrhiyf;F (B) nrd;w 

ghijia tug;glk; fhl;LfpwJ. fPw;Wf;Nfhl;bd; topahf 

tPl;bypUe;J ghlrhiyf;fhd J}uk;.

 1&   2&  5 km

 3& 7 km  4&  11 km

 5& 25 km

5 m5 m

10 m

10
 m

22
 =

7
p

045

F

θ

2 2

2
N

7  km

1 km

3 km

B

2 km

1 km

2 km
2 km

A
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41& cUtpy; fhl;bathW fpilahd jsj;jpy; A, B, C D vdf; Fwpfsplg;gl;l ehd;F 

J}z;fs; epiyf;Fj;jhfg; nghUj;jg;gl;Ls;sd. J}z; D apd; cauk;.

 1& 15 m

 2& 26 m

 3& 33 m

 4& 39 m

 5& 40 m

 

42& ,aw;if cw;gj;jp mbg;gilapydh ifj;njhopiyj; 

njhlq;Ftjw;fhf cs;shiu r  kPw;wu; nfhz;l cUisahd 1

,urhad ciy xd;w mikf;fg;gl;Ls;sJ. miu r  kPw;wu; 2

cilanjhU jpz;k cUisf; NfhshdJ cUtpy; 

fhl;bathW ciyAld; epiyf;Fj;jhfg; nghUj;jg;gl;Ls;sJ. 
3

ciyapDs;  p m  fyit Cw;wg;gl;l NghJ> ciyapds; 

cs;s fyitapd; cauk; kPw;wupy; vd;d?

 1&    2&   3& 

   

 4&    5&  

243' cUtpy; fhl;lg;gl;Ls;s rpwpa rJuj;jpd; gug;gsT 12 cm  MFk;. ngupa rJuj;jpd; 

gug;gsT ahJ?
2 2 2 1& 18 cm    2& 48 cm   3&  36 cm
2 2 4& 24 cm    5& 30 cm

44' kuj;jpdhy; nra;ag;gl;l Nfhsnkhd;wpd; Miu 9cm MFk;. ,f;Nfhsj;jpypUe;J mbapd; tpl;lk; 18cm 

cauk; 9cm cila $k;Gg; gFjpnahd;W mfw;wg;gl;lJ. mfw;wg;gl;l fdtsT Nfhsj;jpd; 

fdtstpd; vd;d rjtPjkhFk;?

 1& 25] 2& 40] 3& 55] 4& 75] 85] 

45' glj;jpy; Miu r ck; rhAauk; L ck; cila ngupa $k;gpypUe;J Miu r> rhAauk; l 

cila rwpa $k;nghd;W mfw;wg;gl;lJ. kPjpahfTs;s cNyhfg;gFjpapd; fdtsthf 

miktJ>

 

 1&    2&     

 

 3&    4&    5& 

46' xU gf;f ePsk; 3cm cila rJuj;jpd; %iytpl;lj;jpd; ePsk;.

 1&    2&    3& 

 

 4&    5&  

47. ePsk;> mfyk;> cauk; vd;gd Kiwahf 3cm> 9cm> 5cm MFk;.

 ,f;fdTUtpd; %iytpl;lj;jpd; ePsk;?

 1) 50cm 2).  5  3).  5cm 4) . 25 cm 5). 41cm

3m 10 m 20 m

A B C
9 m

D6 m

2
2r

p
2
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p
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2 2
1 2r r-( )
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2 2
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1 2r r
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2 2 21
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2 2 21
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3
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2 2 2 2 21
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3
lp -

r

L
l

3
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2
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48' fPNo jug;gl;l Kk;ikfspy; igjfurpd; Njw;wj;jpw;Fs; mikahj Kk;ikahtJ? 

 1& 3" 4" 5 2& 27" 45" 36 3& 20' 12" 16 4& 24" 40" 32 5& 16" 25" 12

49'   cUtpy; fhl;lg;gl;Ls;s Nfhsj;jpd; 2 cm cauj;jpw;F ePup Cw;wg;gl;Ls;sJ.

   1& 8 p cm 2& 2 p cm 3& 10 p cm 

   4& 12 p cm 5& 16 p cm

50' fuLKulhd Nkw;gug;G xd;wpd; kPJ nghUnshd;W itf;fg;gl;L GWtpirnahd;W 

toq;fg;gl;lnjdpd; nghUspd; kPJ Vw;gLj;jg;gLk; cuha;T tpirf;Fk; toq;fg;gl;l tpirf;Fk; 

,ilapy; tiuag;gLk; tiugpid rupahff; fhl;LtJ>

 1&    2&    3&

    

 4&    5& 
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}8 cm

2 cm

cuha;T 
tpir 

toq;fpa tpir toq;fpa tpir
toq;fpa tpir

cuha;T 
tpir 

cuha;T 
tpir 

cuha;T 
tpir 

cuha;T 
tpir 

toq;fpa tpir
toq;fpa tpir



01& a& i& Ez;zq;fpfspd; gy;NtW Nghriz Kiwfis nfhz;l ml;ltiz fPNo 

jug;gl;Ls;sJ. ,ilntspfis epug;Gf. 

  

ehd;Ftpdhf;fSf;Fk; tpil jUf.
-1

^g = 10N kg &

fy xOq;fikg;G fyr;Rtu; gjhu;j;jk;

gw;wPupah

gq;fR

jhtuf;fyk;

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

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

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

ii&     gpd;tUk; fyq;fspy; fhzg;gLk; fyr;Rtu; gjhu;j;jq;fis vOJf.

^G' 15&

tlNky; khfhz fy;tpj; jpizf;fsk; Provincial Department of Education  NWP  tlNky; khfhz fy;tpj; jpizf;fsk; Provincial Department of Education - NWP

tlNky; khfhz fy;tpj; jpizf;fsk; Provincial Department of Education  NWP  tlNky; khfhz fy;tpj; jpizf;fsk; Provincial Department of Education - NWP

tlNky; khfhz fy;tpj; jpizf;fsk; Provincial Department of Education  NWP  tlNky; khfhz fy;tpj; jpizf;fsk; Provincial Department of Education - NWP

tlNky; khfhz fy;tpj; jpizf;fsk; Provincial Department of Education  NWP  tlNky; khfhz fy;tpj; jpizf;fsk; Provincial Department of Education - NWP

tlNky; khfhz fy;tpj; jpizf;fsk; Provincial Department of Education  NWP  tlNky; khfhz fy;tpj; jpizf;fsk; Provincial Department of Education - NWP

tlNky; khfhz fy;tpj; jpizf;fsk; Provincial Department of Education  NWP  tlNky; khfhz fy;tpj; jpizf;fsk; Provincial Department of Education - NWP

tlNky; khfhz fy;tpj; jpizf;fsk; Provincial Department of Education  NWP  tlNky; khfhz fy;tpj; jpizf;fsk; Provincial Department of Education - NWP

tlNky; khfhz fy;tpj; jpizf;fsk; Provincial Department of Education  NWP  tlNky; khfhz fy;tpj; jpizf;fsk; Provincial Department of Education - NWP

midj;J cupikfSk; ghJfhf;fg;gl;lit$ All Rights reserved

tlNky; khfhz fy;tpj; jpizf;fsk;

Provincial Department of Education - NWP
67 T II

Rl;nlz; : ........................ 
njhopEl;gtpaYf;fhd tpQ;Qhdk; II

Science for Technology II
fhyk; : 3 kzp

Kjyhe;  guPl;ir – juk; 12 – 2018jtizg;

First Term Test  - Grade 12- 2018

· 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  

Ngh~iz Kiw rf;jpg; gpwg;ghf;fp cjhuzk;

,urhad jw;Ngh~zp

xsp jw;Ngh~zp

e& '''''''''''''''''''''''''''''''

xspg; gpwNgh~zp

mNrjd ,urhad 
gjhu;j;jq;fs;

c& '''''''''''''''''''''''''''

Nrjd ,urhad 
gjhu;j;jq;fs;

g& ''''''''''''''''''''''''''

a& '''''''''''''''''''''''''''

CO2

f& '''''''''''''''''''''''''''

nfhk;Ngh];l; (cf;fy;)
grisAs;s fhgd;

b& '''''''''''''''''''''''''''''

d& '''''''''''''''''''''''''''''

gq;fR/ 
GNuhl;NlhNrhth

h& '''''''''''''''''''''''''''''''

C gpwg;ghf;fp

^G' 20&
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A B

A B

^G' 10&

^G' 10&

^G' 10&

^G' 10&

^G' 10&

^G' 15&

^Total G' 30&

^G' 35&

 b& 

  i& NkYs;s glq;fs; A, B I ,dq;fhz;f. 

   A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ii& A, B apilapyhd NtWghLfs; 2 vOJf.

   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  iii& xU tpj;jpiy jhtuj;Jf;Fk;> ,U tpj;jpiy jhtuj;Jf;Fk; ,ilapyhd NtWghLfs; 3 

jUf.

   A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 c& 

  

  i& A,B I ,dq;fhz;f.  

   A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ii& A w;Fk; B w;Fk; ,ilapyhd NtWghLfs; ,uz;L jUf.

   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  iii& xUtpj;jpiy ,iyf;Fk;> ,Utpj;jpiy ,iyf;Fk; ,ilapyhd NtWghLfs; 3 jUf.

   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   3' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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02& a& i& xU tpj;jpiy jhtu jz;Lf;Fk;> ,Utpj;jpiy jhtu jz;Lf;Fk; ,ilapyhd 

NtWghLfs; 4 vOJf.         ^G 10&

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

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

  ii& jhtu ,iyfspd; nghUshjhu Kf;fpaj;Jtq;fs; 4 jUf.   ^G 10& 

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

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

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

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

  iii& ,Utpj;jpiy jhtu jz;bd; Jiztsu;r;rpia tpsf;Ff.    ^G' 20&

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

 b&  fhLfis ghJfhg;gjw;A Nkw;nfhs;s Ntz;ba eltbf;iffs; 5 vOJf. ^G' 25&

  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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 c& i& ,ioatsu;g;G vd;why; vd;d?        ^G' 10&

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

  ii& ,ioatsu;g;gpd; Kf;fpaj;Jtq;fs; 5 jUf.      ^G' 25&

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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l  (cm)1

l  (cm)2

5

2'5

10

5

15

7'5

20

10

25

12'5

03& epiw njupe;j nghUnshd;iwg; gad;gLj;jp epiw njupahj nghUspd; epiw fhz;gjw;F khztu; 

FOnthd;w Nkw;nfhz;l mikg;G fhl;lg;gl;Ls;sJ.

 

  i& Nkw;gb gupNrhjidapy; epiwiaj; Jzptjw;F khztu; gad;gLj;jpa mbg;gilj;  

jj;Jtk; ahJ?           ^G' 05&

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

  ii& nghUnshd;wpd; <u;it ikak njhlu;ghf ahJ $WtPu;?     ̂G' 05&

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

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

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

  iii& Nkw;gb gupNrhjidapy; Nfhypd; <u;g;G ikaj;jpy; rkepiyapy; ,Ug;gjw;F 0 Gs;spiag; 

gw;wpa nghUspd; jpUg;gj;Jf;Fupa Nfhitia rkd;ghL %yk; fhl;Lf.  
                ^G' 10&

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

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

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

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

  iv& ePu; vOjpa njhlu;gpypUe;J I  rhu;ghf tpgupf;f         ̂G' 10&2

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

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

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

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

 b& W epiwAila fy; Jz;nlhd;wpid rkepiy kj;jpapy; mike;j kPw;wu;Nfhypy; Gs;sp 0 ,ypUe;J 

l  Juj;jpYk mjw;Nfw;g W  epiwia khw;wp J}uk; l  ngwg;gl;lJ. ,t;thW NtWgl;l  l  w;Fupa 5 1 O 2 1

thrpg;Gf;fSf;Fupa  l  thrpg;Gf;fs; fPNo jug;gl;Ls;sd.2

E}y;

l1l2

O

epiwnfhLj;j nghUs;

njupahj epiw

Royply; WWO

kPw;wu; Nfhy;



- 05 -

04& A - 4 msT (30 cm ´ 21 cm) Nghl;Nlh gpujp nra;ag;gl;l gjhu;j;jj;jpd; mlu;j;jpia fhZkhW ePq;fs; 

gzpf;fg;gl;Ls;sPu;fs;.

 a& ,jw;fhf Mrpupau; Kj;jyhRj; juhRk;> ,urhad juhRk; toq;fpdhu. fljhrpapd; jpzpT (m) 

epWg;gjw;F ePup njupT nra;Ak; kpfg; nghUj;jkhd cgfuzk; vJ?. 

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

 b& fljhrpapd; fdtsit jPu;khdpg;gjw;F ePup %d;W mstPLfs; ngwNtz;bAs;sPu;. 

mt;ntht;nthU mstPLfisak; ngWtjw;F nghUj;jkhd cgfuzj;ij vOJf.

  mstPL        cgfuzk;

  i& fljhrpapd; ePsk; ^l vdf;nfhs;f) '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ii& fljhrpapd; mfyk; ^w vdf;nfhs;f) '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  iii& fljhrpapd; jbg;G ^t vdf;nfhs;f) '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 c& fljhrp jahupg;gjw;F gad;gLj;jg;gl;l gjhu;j;jj;jpd; mlu;j;jp (d) ia m, l, w,  t rhu;ghf 

vOjpf;fhl;Lf.

  d = ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  i& NkYs;s juTfis gad;gLj;jp tiuig tiuf.

  ii& tiugpd; gbj;jpwidf; fhz;f.          ̂G' 30&

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

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

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

  iii& gbj;jpwdpypUe;J njupahj epiw (W) rhu;ghf njhlu;nghd;W vOJf.      ̂G' 10&

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

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

  iv & njupe;j epiwapd; ngWkhdk; 0.5N vdpd; njupah epiwapid NkYs;s njhlu;gpypUe;J 

fhz;f.               ̂G' 20&

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

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

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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^G 10&

^G 10&

^G 10&

^G 10&

^G 10&

^G 10&



 d& jbg;ig mstpLk; NghJ> fljhrpapd; ntt;NtW gFjpfspy; ,Ue;J mstPLfisg; ngwtJ 

rpwe;jJ. ,jw;Fupa fhuzk; ahJ?

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

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

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

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

 e& i& l , t I mstpLtjw;F nghUj;jkhd cgfuzj;ijg; gad;gLj;jpa gpd; khztu 

ngw;Wf;nfhz;l thrpg;Gf;fs; fPNo fhl;lg;gl;Ls;sJ. l , t mstPLfspd; gpd;dtOf;fis 

jdpj;jdpahf fhz;f. (tpilia RUf;FtJ mtrpakpy;iy)

         gpd;dtO

   i&  l  = 30.0 cm   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   ii&  l  = 0.15 mm  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

  ii& t ,d; gpd;dtOit l ,d; gpd;dtOtpw;F rkdhf;Ftjw;F fljhrp fl;nlhd;wpd; jbg;ig 

mstpLtJ nghUj;jkhdJ vd rpy khztu;fs; $wpdu;. ,f;fl;il jahupf;f Njitahd 

fljhrpapd; msT ahJ?

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

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

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

 f&  mikg;nghd;wpy; fljhrpapd; jbg;ig mstpLtjw;F gsmvd ghtpf;fg;g;bUe;jJ gsm 

vd;gJ rJu kPw;wUf;F fpuhk; (grams per square metre) MFk;. mjhtJ jug;gl;l 
2

fljhrpapd; 1 m  gug;Gf;Fupa jpzpthFk;.

   NkNy (a), (b) ,y; m I fpuhkpYk;>  l,  w I nrd;wp kPw;wupy; ngwg;gl;ljhf fUjp fljhrpapd; 

 jbg;ig gsm ,y; vOjpf;fhl;Lf.

   gsm ngWkhdk ;-    '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

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

   

^G 10&

^G 10&

^G 10&

^G 10&

^G 10&
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05&

 Nkw;gb mikg;G xU tPl;bd; KO jpl;lj;ijf; fhl;Lfpd;wJ.

 a& tPl;bd; cl;gug;gsitf; fhz;f.        ^G' 10&

 b& mb ̂2 x 2& msTila khgps;fis (Tile) tPl;bd; eilghijf;f gpbg;gjw;F jPu;khdpf;fg;gl;lJ. xU 

khgpspd; tpiy &. 500 MFk;.

  i&  Njitahd khgps;fspd; vz;zpf;ifiaf; fhz;f.    ^G' 20&

  ii& ,jw;fhd nkhj;j nryT ahJ?       ^G' 30&

 c& Fspay; miwapy; 7 mb cauj;Jf;F Rtupy; Rtu; khgps; wall tile gjpf;f Ntz;bAs;sJ. xd;W &. 

200 ngWkjpahd mb  1 x 1 1/2 msTila khgps;fis gjpg;gjw;F Vw;gLk; nryit fzpf;f.            

               ^G' 50&

 d& tPl;bd; $iuf;F xU tifahd jfuk; Nghl MNyhrid toq;fg;gl;Ls;sJ. cUtpy; 

fhl;lg;gl;lthW tPl;ilr;Rw;wp ntspr;RtupypUeJ 3 mb ePl;bathW $iu Nghlg;gl Ntz;Lk. 

vdpd; Njitahd jfuj;jpd; gug;G ahJ?;.                           ̂G' 50&

B gFjp - fl;Liu

15 ft15 ft30 ft

27 ft 12 ft 6ft

15 ft

27 ft

60 ft

45 ft tuNtw;giw

Fspayiw

60 ft45 ft

0
60

06&     

     efu;Gwnkhd;wpy; ePu; tpepNahfk; nra;tjw;F jhupj;j ePu;j;jh;qfpapd; mikg;G 

cUtpy; fhl;lglg;Ls;sJ. mjpy; 16m cauKila J}z; kPJ mike;Js;s 

jhq;fpapd; Nky; tpl;lk; 12 m ck;> fPo;gFjp tpl;lk; 6 m ck; MFk;. 

     a& jhq;fpaYs;s ePu; Kw;whf vj;jid ehl;fSf;F NghJkhdJ. 

        ^G' 50&

     b& ,j;jhq;fapypUe;J 50 tPl;bw;F ePu; tpepNahfpf;Fk; mNjNtis xU tPl;Lf;f 

xU ehisf;F 500 l ePu; toq;f jpl;lkplg;gl;Ls;sJ.

    I& jhq;fpapYs;s ePu; Kw;whf vj;jid ehl;fSf;F NghJkhdJ? ^G' 20&

      ii& xU tPl;Lf;fhd ePu; toq;fy; ehnshd;Wf;F NghJkhdJ?      ^G' 30&

20 m
16 m
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07& a& 

  i& A, B, C, D, E gFjpfisg; ngaupLf.       ^G' 10&

  ii& NkYs;s mq;fpapd; mbg;gil mk;rq;fs; 5 I ngaupLf.    ^G' 10& 

  iii& Njdpd; Kf;fpaj;Jtq;fs; 5 I vOJf.       ^G'10&

 b& vjpu;fhy Njitapd; nghUl;L nraw;if ,dg;ngUf;f Kiwfspy; ,ioa tsu;g;G mjpf 

Kf;fpaj;Jtk; ngWfpd;wJ.

  i& ,ioa tsu;g;G vd;why; vd;d?        ^G' 15& 

  ii& ,ioa tsu;g;Gf;fhf gad;gLj;jg;gLk; mbg;gil ,ioa tiffs; 3 jUf. ^G' 15& 

  iii& %Lgil vd;why; vd;d?         ^G' 15&

  iv& ,ioa tsu;g;gpd; Kf;fapj;Jtq;fs; 3 vOJf.     ^G' 05&

 c& I& Kjd;ikahd Jizahd fhLfSf;fpilapyhd NtWghLfs; %d;iwf; Fwpg;gpLf.      
              ^G' 15&

  ii& rpq;fuh[tdk; fd;ndypa fhLfspy; fhzf;$ba nghJthd ,ay;Gfs; 5 vOJf.     

              ^G' 15&

  iii& Njrpa tdg;gapu;r;nra;ifapy; gutyhf irf;f]; jhtuk; gad;gLj;jg;gLtjw;fhd 

fhuzq;fisf; Fwpg;gpLf           ^G' 15&

  iv& fhLfspy; Rw;whly; Kf;fpaj;Jtq;fs; 3 jUf.       ^G' 5&  

C gFjp

A

B

C

D

E

 c& 1l ePiu Rj;jpfupj;j jhq;fpf;F                       ^G' 25&

 d& cUis tbt J}Zf;Fk;> jhq;fpapd; ntspg;Gw Nkw;gug;gpw;Fk; epwg;G+r;R G+r Ntz;bAs;sJ. 

epwg;G+r;R G+r Ntz;ba KO gug;ig fhz;f.           ^G' 25&

08& a& I& Kjd;ikahd> Jizahd fhLfs; vd;why; vd;d?

  ii& ,aw;if fhLfspypUe;J Kjpu;e;j kuq;fis mfw;Wk; NghJ Vw;glf;$ba ghjpg;Gf;fis 

tpsf;Ff.          ^G' 15&

 b& xU tpj;jpiy jhtu ,iyf;Fk; ,Utpj;jpiy jhtu ,iyf;Fk; ,ilapyhd NtWghLfs; 3 

jUf.2           ^G' 30&

 c& I& GNuhf;fupNahl;lh fyq;fsf;Fk;> A+f;fupNahl;lh fyq;fSf;Fk; ,ilapyhd NtWghLfs; 

ehd;iff; Fwpg;gpLf.p         ^G' 20&

  ii& 1& 

    x, y, a, b I ngaupLf.        (G 20&

   2& tpdhfpupapd; ,urhad #j;jpuj;ij vOjpf;fhl;Lf.    ^G' 15&

 d& I& Mj;jpNuhg;Nghlh ,dj;Jld; njhlu;Ggl;l njhopy;fs; 3 jUf.  ^G' 25&

  ii& fzk; Mj;jpNuhg;Nghlhtpy; mlq;Fk; mq;fpfspdhy; Mw;wg;gLk; njhopw;ghLfs; 3 jUf. 

            ^G' 15&

(x)
(a)

(y)
(b)

tpdhfpup



D gFjp

09& a& I& ce;jk; vd;why; vd;d?         ^G' 10&

  ii& ,af;fk; njhlu;ghd epA+w;wdpd; 2k; tpjpia vOJf.     ^G' 10&

  iii& ce;jkhw;wj;jpypUe;J epA+w;wdpd; 2k; tpjpahd F = ma  I ngWf.   ^G' 30&
                               

 b& I& nghUshjhunkhd;wpd; <u;it ikak; vdf; Fwpg;gpLtJ ahJ?   ^G' 15&

  ii& xU jstpirfs; d;wpd; fPo; tpiwe;j nghUnshd;wpd; rkepiyf;Fupa Njitg;ghLfs; 3 

jUf.            ^G' 20&

  iii& ,U tpirfSf;filapy; nghUnshd;W rkepiy mila Njtiahd epge;jidfs; 3 

jUf.            ^G' 15&

 c& 
  

  cUtpy; ,U nghUl;fs; fg;gpapD}lhf NtnwhU nghUSld; ,uzf;fg;gl;Ls;s tpjk; 
fhl;lg;gl;Ls;sJ. 

  I& glj;jpy; tpirfisf; Fwpj;Jf;fhl;Lf.        ^G' 30&

5 kg 3 kg

10 kg

- 09 -

  ii& Nkw;gug;gpd; cuha;tf; Fzfk; 0.1 vdpd; 5 kg, 3kg jpzpTfSf;fpilapyhd ,Oitiaf; 

fzpf;f'             ^G' 20&

10& a& i& tpisAs; tpir vd;why; vd;d?        ^G' 20&

  ii& xU jstpirfs; %d;wpd; fPo; tpiwe;j nghUnshd;wpd; rkepiyf;Fupa Njitg;ghLfs; 3 

jUf.            ^G 30&

 b& 

  i& cUtpy; fhl;lg;gl;Ls;sthW Gs;sp 0 I Rw;wpa tpisAs; tpirj;jpUg;gkhdJ tpir 

,izahFk; vfd; fhl;Lf.         ^G' 15&

  ii& ahNjDk; epiyahd jpUg;gj;Jf;fhfg; gpuNahfpf;Fk; tpiria Fiwj;Jf; nfha;tjhy; 
nrq;Fj;J J}uj;ij mjpfupf;fyk;. mt;thwhd re;ju;g;gj;jpw;F cjhuzq;fs; 3 vOJf.   
              ^G' 20&

  iii& 

   glj;jpy; fhl;lglg;gl;Ls;sthW G+kpapy; Gs;sp 0 g;wwpa tpirj;jpUg;gj;;;ij fzpf;f. 
       
       ^G' 30&

 c& 100 kg jpzpTila nghUnshd;iw cau;j;Jtjw;fhf 
fg;gpnahd;iw gad;gL;j;Jk; re;ju;ggk; cUtpy; 
fhl;lg;gl;Ls;sJ. kdpjdpd; ,O itapdhy; nghUs; 

-21 ms  Mu;KLfYld; Nky;Nehf;fp ,aq;Ffpd;wJ>

  i& 100 kg jpzpTila nghUspy; njhopw;gLk; tpirfis Fwpj;Jf; fhl;Lf. (tpilj;jhspy; 

cUit gpujpnra;f)          ^G' 20&

  ii& ,ioapd; ,Otpiria fzpf;f.        ^G' 30&
  

F

Fd

O

100 N

O
60

O

4 3 cm
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úNd. wxlh '''''''''''''''''''''''''''''' ;dCIKfõoh i|yd úoHdj  I ld,h meh folhs

ish¨ u m%Yakj,g ms<s;=re imhkak'
W;a;r m;%fha kshñ; ia:dkfha Tfí úNd. wxlh ,shkak'
1 isg 50 f;la tla tla m%Yakhg ^1&" ^2&" ^3&" ^4&" ^5& hk ms<s;=rej,ska ksjerÈ ms<s;=r f;dardf.k th 
W;a;r m;%fha miqmi ±lafjk Wmfoia mßÈ l;srhla ^ & fhdod olajkak'
^.Kl hka;% Ndú;hg bv fokq fkd,efí&

¨

¨

¨

Wmfoia

´

 1& 2 2& 5 3&  5

 4& 2 5& 2 6&  1

 7& 4 8& 2 9&  3

 10& 1 11& 5 12&  5

 13& 2 14& 1 15& 2

 16& 4 17& 4 18&  4

 19& 4 20& 4 21&  5

 22& 2 23& 1 24&  2

 25& 5 26& 2 27&  5

 28& 5 29& 4 30& 3

 31& 3 32& 3 33&  2

 34& 3 35& 4 36&  3

 37& 3 38& 5 39&  2

 40& 2 41& 4 42&  5

 43& 4 44& 1 45& 4

 46& 3 48& 5 49& 1

 50& 2
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úNd. wxlh '''''''''''''''''''''''''''''' ;dCIKfõoh i|yd úoHdj  II ld,h meh ;=khs

Wmfoia

¨

¨

A fldgi - jHqy.; rpkd 

ish¨ u m%Yakj,g ms<s;=re fuu m;%fha u imhkak'
Tfí ms<s;=re" m%Yak m;%fha bv i,id we;s ;ekaj, ,súh hq;=h' fï bv m%udKh ms<s;=re ,sùug m%udKj;a 
nj o §¾> ms<s;=re n,dfmdfrd;a;= fkd jk nj o i,lkak'

¨

B, C iy D fldgia - rpkd 

wju jYfhka B, C iy D hk fldgiaj,ska m%Yak tl ne.ska f;dardf.k" m%Yak y;rlg muKla ms<s;=re 
imhkak' fï i|yd imhkq ,nk lvodis Ndú; lrkak' iïmQ¾K m%Yak m;%hg kshñ; ld,h wjika jQ 

miq ish¨ fldgia tla ms<s;=re m;%hla jk fia A fldgi B, C iy D fldgiaj,g Wäka ;sfnk mßÈ wuqKd"

úNd. Yd,dêm;sg Ndr fokak'

m%Yak y;rg u mss<s;=re fuu m;%fha u imhkak'
-1

^g = 10N kg &

fmdaIK l%uh Yla;s m%Njh ksoiqka

ridhksl iajhxfmdaIS

m%ldI iajhxfmdaIS

e& 

m%ldI úIufmdaIS

wldnksl 
ridhk øjH

c& 

ldnksl 
ridhk øjH

g&

a&

ldnkavfhdlaihsâ

f& 

ldnksl ldnka

b&

d&

È,Sr $ fm%dgfidajd 

h&

C m%Njh 

^.Kl hka;% Ndú;hg bv fokq fkd,efí&

ffi,Sh wjia:dj ffi, ì;a;sh ixhq;sh

nelaàßhd 

È,Sr 

Ydl ffi,

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

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

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

ii&     my; i|yka ffi,j, ffi, ì;a;sfha ixhq;sh ,shd olajkak'

A fldgi - jHqy.; rpkd 

[fofjks msgqj n,kak

^,' 15&

wdf,dalh

ridhksl 
úIufmdaIS ldnksl 

ldnka

wdf,dalh

CO2

Nitrobacter 
Nitrosomonas

ihfkdnelaàßhd
oï i,al 
nelaàßhd

oï fkdjk 
i,a*¾ nelaàßhd

tla ;Srhlg ,l=Kq 5 ne.ska ,nd fokak'

fmmaáfvda.a,hsleka

lhsàka

fi,shqf,daia

fndfyda nelaàßhd 
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 b& 

  i& by; A yd B y÷kd.kak'  

   A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ii& A yd B w;r fjkialï 02 ,shkak'

   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  iii& A yd B wdY%s; l¾udka;h ne.ska ,shkak'

   A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 c& 

  i& by; A yd B y÷kd.kak'  

   A '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   B '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ii& A yd B w;r fjkialï 02 ,shkak'

   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  iii& tAlîc m;%S yd oaúîc m;%S m;%j, fjkialï 03la ,shkak' 

   1' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   2' '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

   3' ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

A B

A B

02& a& i& tAlîc m;%S yd oaúîc m;%S Ydl l|kaj, fjkialï 04la ,shd olajkak'  

 ^,' 10&

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

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

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

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

^,' 10&

^,' 10&

^,' 10&

^,' 10&

^,' 10&

^,' 15&

^uq¿ ,' 30&

^uq¿ ,' 35&

nelaàßhd $ m%d.akHIaÀl

È,Sr $ iqkHIaÀl ffi,h 

A ixúOdkh jQ kHIaÀhla orhs' B fkdorhs'

A mg,uh bkaøhsld orhs' B fkdorhs'

mdka ksIamdokh 

fhda.Ü ksIamdokh

i;a;aj ffi,h

Ydl ffi,h 

´kEu fjkialï 3la

- fndfyda ÿrg iu úIalïNsl fõ'

- w;=j,g fkdfnfoa'

- ikd, l,dmj, leïìhu ke;'

- ikd, l,dm ixLHdfjka jeähs'

- mdoia:dkfha isg by<g isyska l|ls'

- w;=j,g fnfoa'

- ikd, l,dmj, leïìhu we;'

- ikd, l,dm ixLHdfjka wvqhs'

i;a;aj ffi," ffi, ì;a;s fkdorhs' Ydl ffi, orhs' 

Ydl ffi, yß;,j orhs' i;a;aj ffi, yß;,j fkdorhs'

talîc m;S% oaúîc m;S%
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03& o;a; ialkaOhla Ndú; lr ialkaOh fkdokakd jia;=jl nr fiùu i|yd isiqka msßila my; mßÈ 

wegjqula ilia lr we;' 

kQ,a len,s

l1l2

O

ialkaOh 
okakd Ndrh

fkdokakd
Ndrh 

msyshd 
odrh

WWO

óg¾ fldaÿj
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  ii& Ydl m;%hl wd¾Ól jeo.;alï 04la ,shkak'      ^,' 10&
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   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  iii& oaúîc m;%S Ydl l|l oaú;sl j¾Okh hkq l=ulao@     ^,' 20&

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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 b& jkdka;r wdrCId lr .ekSug Ndú; l< yels l%fudamdhka 05la ,shkak'   ^,' 25&

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

 c& i& mgl frdamKh hkq l=ulao@         ^,' 10&

   '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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  ii& mgl frdamKfha jeo.;alï 05la ,shkak'      ^,' 25&
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- jdhqf.da,Sh ;=,Hdjh /l .ekSu'

- wdydr f,i Ndú;d ùu' 

- fmdfydr f,i Ndú;d ùu' 

- T!IO f,i" fl¢ l¾udka;hg

- rCIs; we;s lsÍu yd mj;sk rCIs; wdrCId lsÍu'

- jk j.d we;s lsÍu' 

- msgráka oej wdkhkh  

- úl,am bkaOk Ndú;h 

- rn¾ jeks oej moï lr Ndú;hg .ekSu

ÔjdKqyß; ;;a;aj hgf;a frdamK udOHhkays Ydl mdgl fldgia 

j¾Okh ùug i,iajd kj me, ,nd .ekSu

oaúîc m;%S Ydl l|ka mßK; ùu;a iuÕ úIalïNh jeä ùu'

- wvq bv m%udKhlska jeä me< m%udKhla ,nd .;yels ùu' 

- ÔjH îc fkdidok me, m%pdrKh l< yels ùu' 

- tAl.=K Ydl ,nd.;yels ùu' 

- ffjria yd mrfmdaIS widokj,ska Ydl ,nd .; yels ùu; 
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l  (cm)1

 a& i& by; mÍCIKfha § jia;=fõ nr fiùug isiqka fhdod .efkk uQ,O¾uh l=ulao@        ̂,' 05&

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

  ii& jia;=jl .=re;aj flakaøh hkafkka l=ula woyia fjhso@                  ̂,' 05&

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

  iii& by; mÍCIKfha § ógr fldaÿj .=re;aj flakaøfhka iu;=,s;j mj;sk úg O jgd mj;sk 

>Q¾Kh i|yd m%CIKhla § we;s ixfla; Ndú;d lr ,shd olajkak'                  ̂,' 10&

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

  iv& Tn ,shQ iïnkaO;djh weiqßka l  i|yd m%ldYkh jHq;amkak lrkak'                  ̂,' 10&2

   

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

 b& W n/;s .,a legh iu;=,s;j msysgd odrh u; /|jQ óg¾ rEf,ys O ,CIHfha isg l  ÿßka t,ajd óg¾ 1

rE, iu;=,s; jk f;la W  mäh iSreudre lr l  ÿr ,nd .kakd ,§' fuf,i fjkia l  w.hhka     O 2 1

05 lg wod< l  w.hka my; mßÈ fõ' 2

  i& by; w.hhka weiqßka § we;s m%ia;drfha o< yevh we| olajkak' 

  ii& m%ia;drfha wkql%uKh fidhkak'                    ̂,' 30&

   

  iii& wkql%uKh weiqßka fkdokakd Ndrh (W) i|yd m%ldYkhla ,shkak'             ^,' 10&

   

 

  iv & okakd Ndrfha w.h 0.5N kï fkdokakd Ndrh by; m%ldYkh weiqßka .Kkh lr 

fmkajkak'            ^,' 20&

   

^,' 10&

n, >Q¾K uQ,O¾uh 

jia;=fõ iuia: nr l%shdlrk ,CIHh

W  l  = WlO 2 1

l  =           l2 1
W
WO

ksjerÈ ,CI ,l=Kq lsÍïj,g ^2 ´ 5&

y = mx m =
y
x

10 cm
20 cm

1
2

1
2

w
wo

= 0.5=

=

=

m  = w = mwo

(10)

(10) (9 + 1)

(5) (5)

w  =  mwo

0.5 N w = 0.25 N(10) (9 + 1)
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[yhfjks msgqj n,kak

04& A - 4 m%udKfha (30 cm ́  21 cm) Pdhd msgm;a .kakd lvodishla idod we;s øjHfha >k;ajh ks¾Kh lsÍug 

Tng kshu lr we;'  

 a& mdi,a úoHd.drhl we;s ÿkq ;rdÈhla" f;o~q ;=,djla yd ridhksl ;=,djla Tng imhd we;' 

lvodisfha ialkaOh (m) ks¾Kh lsÍu i|yd Tn f;dard .kakd b;du;a iqÿiq ñkqï WmlrKh 

l=ulao@ 

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

 b& lvodisfha mßudj ks¾Kh lsÍu i|yd Tn ñkqï ;=kla .; hq;=j we;' tu tla tla ñkqï uekSu 

i|yd Tn Ndú; lrk b;du;a iqÿiq yd .e<fmk ñkqï WmlrKh my; olajkak' 

  ñkqu        WmlrKh 

  i& lvodisfha È.   ^l f,i .kak& ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  ii& lvodisfha m<, ^w f,i .kak& ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

  iii& lvodisfha >klu ^t f,i .kak&  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

 c& lvodish iE§ug Ndú; lr we;s øjHfha >k;ajh (d) i|yd m%ldYkhla m, l, w iy t weiqfrka ,shd 

olajkak'

  d = 

 d& >klu uekSfï §" lvodisfha fjkia ;ekaj,ska mdGdxl lsysmhla .ekSu jvd;afhda.H fõ' fuhg 

fya;=j l=ula o@

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

 e& i& l iy t uekSu i|yd jvd;au fhda.H ñkqï WmlrK Ndú; l< miq YsIHhl= ,nd.;a w.hhka 

my; olajd we;' l iy t ñkqï tla tlays Nd.sl fodaIh ls¾Kh lrkak' ^Tnf.a ms<s;=re iq¿ 

lsÍu wkjHh'& 

         Nd.sl fodaIh 

   i&  l  = 30.0 cm  

   ii&  l  = 0.15 mm  

  ii& t ys Nd.sl fodaIh l ys Nd.sl fodaIhg iudkj ,nd .ekSu i|yd lvodis ñáhl >klu 

uekSug YsIHhl= úiska fhdackd lrk ,§' ñáh iE§u i|yd lvodis fldmuK m%udKhla 

Tyqg wjYH fõo@

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

 d& jHjydrfha § lvodisj, >klu uekSu i|yd gsm kï tAllhla Ndú; fõ' gsm hkafkka 
2lshfjkafka j¾.ógrhlg .a?ï (grams per square metre) hkakhs' tkï § we;s lvodishl 1 m  

j¾.M,hl ialkaOhhs' 

  by; (a) yd (b) ys" m .a?ïj,ska o" l yd w fikaáóg¾j,ska o uek we;ehs Wml,amkh lr 

lvodisfha i& w.h i|yd m%ldYkhla ,shd olajkak'

  gsm w.h } 

ridhksl ;=,dj

óg¾ fldaÿj

óg¾ fldaÿj

uhsfl%dóg¾ bial=remamq wdudkh

^,' 10&

^,' 10&

^,' 10&

^,' 10&

>klu tAldldr fkdùu $ úúO ;ekaj, >klu fjkiaùu
^,' 10&

^,' 10&

^,' 10&

^,' 10&

^,' 10&

^,' 10&m
l wt

1
300

1
15

0.1
30

0.01
0.15

20

m
-4

l w ´ 10

-4
m ´ 10

l w
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a)

b)

c)

d)

i)

ii)

we;=<; j¾.M,h 

id,h j¾.M,h 

uq¿ j¾.M,h 

wjYH ghs,a .Kk

0
DAC  fldaaKh 45  ksid"

jehjk uqo, 

ghs,a .Kk

=   60'  ´  45' 

=   2200 j¾. wä

=   (45'  ´  27')  + (3'  ´ 27') 

=   1215  +  81

=   1296 j¾. wä

=   42 x 7
2=   294 m

=   

=   296

ACD iuoaúmdo ;%sfldaKhla fõ'

tu ksid AC = CD  

=  324  leg ´ re' 500

=  re' 162 000/=

=   =    324 leg
1296

4

B fldgi - rpkd

25.5 ft

25.5 ft

C D

A

2 2 2(AD)  = (AC)  + (CD)
2 2 2

AD  = (25.5)  + (25.5)  

AD = 25.5     

25.5     

ft

ft

2

2

2

294m

1.5m

2

2

2

jy,fha me;a;l j¾.M,h 

jy,fha uq¿ j¾.M,h 

= 66 ft ´

= 1683      j¾. wä 

= 3366      j¾. wä 

^,' 5&

^,' 5&

^,' 5&

^,' 10&

^,' 10&

^,' 10&

^,' 10&

^,' 10&

^,' 10&

^,' 10&

^,' 20&

^,' 4 + 1&

[y;afjks msgqj n,kak

05)

jehjk uqo, =   196 ´  re' 200

=   re' 39200$}

42'

7'
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06) a)

^m;=f,a wrh -r  f,i o by< wrh r f,i o f.k we;&  2 1 
l1

4 m

6 m

h2

h1

l2

3

h fiùu2  
2 2  

h h + 4m
=  

6m 12m

2 2

1 21 2
π  r   π  r h - h

3 3

1 1
=

π  (6 cm  6m 8m - 3m 3m 4m)
3

1
= ´ ´ ´ ´

π  (288 - 36)
3

1
=

π 84 =

3
 m  263.76  =

2
  h =  4m

gexlsfha Odß;djh 

b) i) ksjdi 50 g c, wjYH;djh  500   50 = ´l

 25000= l

325000
 = 25 m  

1000
=

l

3

3

263.76m
 

25 m
=

10.55 =

3
m  j,ska

c,h iemhsh yels Èk

ii) ksjdi 50 g c, wjYH;djh  400   50 = ´l

 20000= l

20000
 

1000
=

l

3263.76m
 

20 
=

13.18 =

3
20m  =

3
m  j,ska

Èk .Kk

^,' 20&

^,' 15&

^,' 5&

^,' 5&

^,' 5&

^,' 5&

^,' 5&

^,' 5&

^,' 5&

^,' 5&

^,' 5&

^,' 5&

^,' 4 + 1&

[wgfjks msgqj n,kak
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c) ,Sgrhl úohu

wf,ú l< hq;= ñ,

re' 2'00

re' 2'20

=

l=¿fKa j¾.M,h =  2pr h2

=  2 ´ 3.14 ´ 3m ´ 16m
2=  301.44 m

uq¿ j¾.M,h
2

=  (141.3 + 301.44) m
2

=  442.74 m

=

110
2

100
= ´

220
 

100
=

C fldgi

07) a) i)

ii)

b)

iii)

c)

A

B

C

D

E

ksmqK;djh 4'7

ksmqK;djh 4'6

ksmqK;djh 4'7

ksmqK;djh 4'5

-

-

-

-

-

Y=kavdj 

iajrdCI

ixhqla; wCIsh

fmr mshdm;a

Yajdirkaøh

^,' 15&

^,' 10&

d) fla;= fldgfia j¾.M,h =  pr l  - pr l1 1 2 2

=  p ´ (6´10 - 3´5)

=  p (60 - 15)

=  45 p

=  45 ´ 3.14
2=  141.3 m ^,' 10&

^,' 10&

^,' 5&

l fiùu2 

2
2

2 23 4 l+ =

2
29 16 l+ =

2 5l =

l fiùu1 

2
1

2 26 8 l+ =

2
136 64 l+ =

1 10l =

1100 l=

^,' 2 ´ 5&

[kjfjks msgqj n,kak
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08) a)

c)

b)

i)

i)

ii)

m%d:ñl yd oaú;sl jkdka;r ye|skaùug  ^,' 05&

úia;r lsÍug ^,' 10&

- mßK; Ydl bj;a lsÍfï § wfkla Ydlj,sg ydks isÿ ùu'

- bj;a lsÍug ud¾. fh§fï § isÿjk ydks' 

- mßK; Ydl bj;a l< úg Yla;su;a îc ksmoùug Ydl fkdue;s ùu'

hkd§ lreKq 02la j;a ;sìh hq;=h'

tAl îc m;%S

- jHQyd;aul j iu oaú md¾Yaúl fõ'  

- vïfn,a yeve;s md,l ffi, mj;S' 

- m;% uOHh" bks uDÿia;r yd iújr m;% uOHh" uDÿia;r ffi, f,i úfNaokh ù ke; 

 

oaúîc m;%S

- jHQyd;aulj mDIafGdaoÍh fõ'

- fndaxÑ îc yeve;s md,l ffi, mj;S

- bks uDÿia;r yd iújr uDÿia;r ffi, f,i úfNaokh ù we;'

²  m%udKfhka l=vd h' ̂  0'5-5'0 µm& 

²  ish,a, wkaùCISh h' 

²  mg,j,ska jg ù we;s ixúOdkh jQ 
kHIaáhla ke;' jQ kHIaáhla we;'

² ysiafgdaka fm%daàka fkdue;s w;r 

jD;a;dldr DNA wkq kHIaál øjH 
f,i mj;S'

²  mg,uh bkaøhsld ke;' 

²  m%udKfhka úYd, h' ̂ 5'0-100'0 µm&

²  iuyr ffi, mshú weiska fmfka'

²  mg, follska jg jQ ixúOdkh jQ 
kHIaáhla we;'

²  ysiafgdaka u; fj¿Kq DNA j,ska 
iukaú; j¾Kfoay mj;S'

²  yß;,j" uhsgfldkaä%u" f.da,a.sfoay" 
ßla;l" wka;#ma,diaóh cd,sld" 
,hsfidfidau jeks mg,uh bkaøhsld 
we;' 

 m%d.akHIál ffi, iQkHIaál ffi,

ii) 1) x

y

a

b

-

-

-

-

órd $ f;,sÊc

uOHidr $ rd $ t;fkda,a

meiSu $ hSiaÜ $ Saccharomyces 

TlaislrKh $ Acetobacter 

2) CH  COOH 3 CH  3 C

O

OH 

[oifjks msgqj n,kak
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D fldgi

09) a)

b)

c)

i)

i)

i)

ii)

ii)

iii)

ii)

iii)

ialkaOfha;a m%fõ.fha;a .=Ks;h 

.uH;djh = mv

jia;=jl iuia; nr l%shd;aul jk ,CIHh

ksjerÈ n, ,l=Kq lsÍï

^nr" wNs,ïN m%;sl%shd" ;ka;=j, wdk;s" >¾IK&

T = 65 N

f¾iska ld¾j, .=re;aj flakaøh my<g isák fia ieliSu'

ud¾. ndOlj, m;=f,a ialkaOh jeä lsÍu' 

^idOdrK fh§ï i|yd ,l=Kq ,nd fokak&

úYd,;ajfhka iudk úh hq;=hs'

ÈYdfjka m%;súreoaO úh hq;=hs'

tAl f¾Çh úh hq;=hs' 

jia;=jl .uH;d fjkiaùfï iS>%;djh tu jia;=j u; fhfok ndysr wiu;=,s; n,hg 

wkqf,dau f,i iudkqmd;sl fõ'

mv - mu
F

t
´

 
(v - u)

F  m 
t

´

 F  ma´

 F = Kma

(v - u)
 =  

t
ksid

K hkq ksh;hla 

ksõgkaf.a w¾: ±laùug wkqj 

K = 1 jk ksid

F = ma

v - wjika m%fõ.h

u - wdrïNl m%fõ.h

t - ld,h

F - ndysr wiu;=,s; n,h

^,' 5&

^,' 5&

^,' 5&

^,' 5&

^,' 5&

^,' 5&

[tfldf<diafjks msgqj n,kak]

^,' 15&

^,' 5 ´ 4&

^,' 5 ´ 3&

^,' 5 ´ 6&

^ksjerÈ mshjr we;s úg mshjr i|yd ,l=Kq ,nd fokak'&

^,' 20&
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10) a)

c)

b)

i)

i)

ii)

iii)

ii)

lsishï moaO;shla u; we;s lrk n, lsysmhla u.ska we;s jk n,mEu 

we;s l< yels ;ks n,h 

ksjerÈ n, ,l=Kq lsÍï i|yd ^nr" ;ka;=fõ wdk;sh& 

-2
T - 1000 N = 100 kg ´ 1 ms

T = 100 + 1000

= 1100 N

,CIHh jgd >Q¾K

- nhsisl,hl yev,h

- iqlaldku 

- jdkhl frdaohla .e,ùfï§ nghla fhdod .ekSu'

^idOdrK wjia:d i|yd ,l=Kq ,nd fokak& 

- ´kEu n, foll iïm%hqla;h ;=kajk n,hg úYd,;ajfhka iudk ùu'

- ÈYdfjka m%;súreoaO ùu'

- tlu f¾Ldfõ msysàu'

F

F

Ol1 l2

=      Fl  +     Fl1 2

=  F(l +l )1 2 

l + l  = d ksid1 2

=  Fd

100 N

O60

l

Sin 60  
4 3

l

3
  4 3 = 

2
´ l

100

6 cm
100  ´

6 Nm 

  
2

12
= l

  6 cm = l

n, >Q¾Kh i|yd

   F = ma ^ÈYdj olajd ;sìh hq;=h&

^,' 10&

^,' 10&

^,' 10&

^,' 10 ´ 2&

^,' 10&

^,' 10&

^,' 10&

^,' 20&

^,' 10 ´ 3&

^,' 5&

^,' 5&

^,' 5&
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