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   Kf;fpak;:

 ,t;tpdhj;jhs; 8 gf;fq;fisf; nfhz;lJ

 fzpg;ghd;fisg; gad;gLj;jyhfhJ.

gFjp A – mikg;Gf;fl;Liu

(gf;fq;fs; 2 - 8)

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

xt;nthU tpdhTf;Fk; tplg;gl;Ls;s ,lj;jpy;

tpilfis vOJf. nfhLf;fg;gl;Ls;s ,lk; ckJ

tpilfSf;Fg; NghJkhdJ vd;gijAk; tphpthd

tpilfs; mtrpakpy;iy vd;gijAk; ftdpf;f.

A

gFjp tpdh ,y Gs;spfs;

nkhj;jk;

1

2

3

4

Rl;nlz; : .........................................................
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gFjp A - mikg;Gf;fl;Liu
ehd;F tpdhf;fSf;Fk; ,j;jhspNyNa tpil vOJf.

(g= 10 N kg -1)

1. mlh;j;jpI cila tspahdJ FWf;Fntl;Lg;gug;G A I cila JisapD}lhf v fjpAld;
Nky;Nehf;fp jg;gpf;fpd;wJ.

(a) xU nrf;fdpy; JisapA+lhf jg;gpj;j tspapd; jpzpT ahJ ?

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

(b) xU fpilj;js Nkw;gug;gpYs;s rk ,ilntspapYs;s n vz;zpf;ifahd rh;trkdhd
JisfspD}lhf thA v fjpAld; Nky; Nehf;fp tPRtjhf fUJf. rPuhd cNyhfj;jl;lhdJ
mjd; mbg;gFjpapy; NkhJk; tspapdhy; fpilahf jhq;fg;gLfpd;wJ. jl;il jhf;fpa gpd;
tspg;gha;r;ry; fpilahfTk; vy;yhj;jpirfspYk; rkdhfTk; gha;fpd;wJ vdf;fUjp jl;bd;
jpzpT m ,w;fhd Nfhit xd;iw vOJf.

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

(c) Vfghpkhz tspj;jl cgfuzk; mjd; Nky; cuha;tpy;yhj gpuNjrj;ij cUthf;Ffpd;wJ.
tspg;gk;gpiag; gad;gLj;jp jlj;jpD}lhf tsp ghatplg;gLfpd;wJ. jlj;jpd; $iuapYs;s
JisfspD}lhf tsp rPuhf jg;gpf;fpd;wJ. Neh;khwhd V tbt cNyhf kpjit tspepuypy;
kpjf;ff; $baJ. jlkhdJ %d;W fhy;fs; P, Q, R ,dhy; jhq;fg;gl;Ls;sJ. R MdJ
epiyahf ,izf;fg;gl;Ls;sJ. P. Q vd;gd mjw;Fhpa jpUFfis gad;gLj;jp cah;j;jNth
jho;j;jNth KbAk;.

(i) kpjitiaAk;> jpUFfisAk; gad;gLj;jp vt;thW jlj;ij ePh; kl;lg;gLj;JtPh; ?;

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

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

(ii) epA+l;ldpd; Kjyhk; tpjpia tpsq;fg;gLj;j NkYs;s cgfuz mikg;ig vt;thW
gad;gLj;JtPh; ?

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

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

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

(d) cU (2) ,y; fhl;bathW kpjit A ,d; Nky; Kbtplq;fspy; ,U tisaf;$ba kPspay;
tisaq;fs; nghUj;jg;gl;Ls;sJ. mjw;F rh;trkdhd tsp epuypy; Xa;thf kpjf;Fk;
kpjit B I Nehf;fp js;Sif xd;W nfhLf;fg;gLfpd;wJ. NkhJiffs; kPspay;Gilait
Mapd; Nkhjpa gpd; kpjitfs; A, B vt;thwhd ,af;fj;ij Mw;Wk;.

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

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

(e) A ,d; jpzpit tpl B jpzpT $bajhapd; NkhJifapd; gpd; vt;thwhd ,af;fq;fis
xt;nthd;Wk; Mw;Wk;.

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

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

,e;epuypy;
vjidAk;
vOjy;
MfhJ

cU (1) cU (2)
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,e;epuypy;
vjidAk;
vOjy;
MfhJ

(f) jw;NghJ tisaq;fs; mfw;wg;gl;L Nyrhd xl;Lk; xl;b kpjit A ,d; jiyf;F xl;lg;gl;Ls;sJ.
jw;NghJ tspepuypy; Xa;tpYs;s B I Nehf;fp khwhNtfk; v nfhLf;fg;gLfpd;wJ.

(i) A Ak; B Ak; rh;trkdhapd; mit xd;whf xl;ba gpd; Nrh;khdj;jpd; Ntfk; ahJ ?

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

(kpy;ypnrf;fdpYs;s Neuf;fzpr;rpAk; Xh; Nyrhd jlKk; njhpe;j J}uj;ij flf;f vLj;j
Neuj;ij jpUj;jkhf mstpLtjw;Fhpa xOq;fikg;Gk; mt;Tgfuzj;Jld; nghUj;jg;gl;Ls;sJ.)

(ii) NkYs;s ,af;fj;jpy; njhFjpapd; nghwpKiw rf;jp fhf;fg;gLkh vd;gij tpghpf;f.

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

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

(g) jw;NghJ ,U rh;trkdhd tpy;khwpyp k I cila RUsptpw;fs;  A ,d; ,U KidfSf;Fk;
,izf;fg;gl;L mjd; kw;iwa RahjPd Kidfs; jlj;jpd; Kbtplq;fSf;F ,izf;fg;gl;Ls;sJ.
,jid cU (3) fhl;Lfpd;wJ.

jw;NghJ A MdJ tspepuypy; vspa ,ir ,af;fj;ij Mw;Wfpd;wJ. kpjitapd; jpzpT
m Mapd; miyTfhyj;jpw;fhd Nfhit xd;iw vOJf.

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

(h) Kba miwapy; kpd;Nkhl;lhh; xd;iw ,af;Ftjd; %yk; tspg;gk;gpapdhy; tspj; jlj;jpD}lhf
tsp gk;gg;gLfpd;wJ. tspahdJ njhlh;r;rpahf ePz;l Neuj;jpw;F khwhf;fjpapy; gk;gg;gLfpd;wJ.
,jd; NghJ mtjhdpf;fg;gLk; NghJ kpjit jlj;Jld; xl;bf; nfhs;fpd;wJ. mjw;fhd
fhuzk; ahJ ?

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

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

2. ghlrhiy Ma;T$lj;jpy; cNyhff;Fz;Lfspd; jd;ntg;gf;nfhs;ssit Jzptjw;fhd
ghpNrhjid xOq;fikg;G fPo; cs;s cUtpy; fhl;lg;gl;Ls;sJ.

nfhjpFohapYs;s cNyhff;Fz;LfshdJ ePh; nfhz;l Kfitapy; itf;fg;gl;L 100 o C tiu
ntg;gNkw;wg;gl;lJ. ntg;gkhf;fg;gl;l cNyhff;Fz;Lfs; ePh;nfhz;l fNyhhpkhdpapy; Nghl;Lf;
fyf;fg;gl;lJ.

(a) nfhjpFohapYs;s cNyhff;Fz;Lfs; 100 o C I mile;Js;sd vd;gij vt;thW cWjpg;gLj;JtPh;; ?

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

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

fNyhhpkhdp

ePh;

ntg;gkhdp(P)

fyf;fp(Q)
nfhjpFoha;

cNyhff; Fz;Lfs;
ePh; nfhz;l
Kfit

cU (1)
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,e;epuypy;
vjidAk;
vOjy;
MfhJ

(b) cNyhff;Fz;Lfis ntg;gkhf;f rhjhuz nfhjpFohiag; ghh;f;fpYk; cNyhff;Foha;
rpwe;jJ vd khztd; xUtd; $Wfpd;whd;. mt;thW ghpNrhjidiar; nra;Ak;NghJ ePh;
Kfk;nfhLf;Fk; ghpNrhjid ,lh;ghL ahJ ?

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

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

(c) ,g;ghpNrhjidf;F Njitahd vida cgfuzq;fs; ahit ?

(1) .................................................................. (2) ...................................................................

(d) fNyhhpkhdpapYs;s ePhpDs; cNyhff;Fz;Lfis ,Lk;NghJ ftdj;jpy;  vLf;fg;glNtz;ba
Kw;fhg;Gfis jUf.

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

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

(d) khztd; vLf;fNtz;ba mstPLfis thpirg;gb vOJf.

(1)........................................................................................................................................................

(2)........................................................................................................................................................

(3)........................................................................................................................................................

(4)........................................................................................................................................................

(5)........................................................................................................................................................

(e) mstPLfSf;Fhpa thrpg;Gf;fs; fPo; cs;s ml;ltizapy; jug;gl;Ls;sJ. mit vy;yhk; S. I
myFfshFk;.

mstPL thrpg;G

(1) 100 10

(2) 220 10

(3) 30

(4) 40

(5) 720 10

ePhpd; jd;ntg;gf;nfhs;ssT 4200 J kg K

fNyhhpkhdpapd;  jd;ntg;gf;nfhs;ssT 400 J kg K

cNyhfj;jpd; jd;ntg;gf;nfhs;ssitf; fzpf;Ff.

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

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

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

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

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

(f) NkYs;s cNyhf khjphpfSk; fNyhhpkhdpAk;> jputk; xd;wpd; jd;ntg;gf;nfhs;ssit
Jzptjw;F gad;gLj;jg;gLfpd;wJ. 100 o C apYs;s cNyhff;Fz;Lfis jputk; cs;s
fNyhhpkhdpapy; Nghl;Lf;fyf;Fk; NghJ fyit mile;j cah;ntg;gepiy 45 o C MFk;.
jputj;Jld; fNyhhpkhdpapd; jpzpT 252 g Mapd; jputj;jpd; jd;ntg;gf;nfhs;ssitf;
fhz;f.

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

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

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

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

(g) cU (1) ,y; fhl;lg;gl;Ls;sjw;Fg; gjpyhf ePh; nfhz;l ghj;jpuj;jpy; Fz;Lfis ,l;L
ghpNrhjidia Nkw;nfhs;ssyhk; vd;w xU fUj;J Kd;itf;fg;gl;lJ. ,t;thW
ghpNrjidia Nkw;nfhs;Stjdhy; Vw;glf;$ba ghpNrhjid ,lh;ghLfs; ,uz;L jUf.

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

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

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

(h) ePUf;Fg; gjpyhf Njq;fha; vz;nziag; gad;gLj;jp ntg;gkhf;fg;gl;l cNyhff; Fz;Lfis
fyf;FtJ mD$ykhdjh ? ckJ tpilf;fhd fhuzj;ij jUf.

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

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

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

3. Rukhdpf;fk;gp xd;wpd; mjpUk; ePsj;jpw;Fk; kPbwDf;Fkpilapyhd njhlh;ig Muha;tjw;F
,irf;fitfspd; njhFjp xd;W> epiwg;ngl;b> fljhrp Vwp vd;gd jug;gl;Ls;sd.

(a) Rukhdpf;fk;gpapd; mjph;Tf;Fk;> Nfl;fg;gLk; Ruj;jpw;Fk; fhuzkhd miyfs; vg;ngah;nfhz;L
miof;fg;gLk; ?

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

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

(b) ,irf;fitfspd; njhFjpapy; ,Ue;J cah; kPbwd; cila ,irf;fitiaAk; ,opT kPbwd;
cila ,irf;fitiaAk; vt;thW mjd; ngsjpf ghpkhzj;ij itj;J fz;lwptPh; ?

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

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

(c) jug;gl;l vy;yh ,irf;fitfSf;Fk; mbg;gilapy; ghpTWk; ePsk; ngwg;glyhk; vd;gij
cWjpg;gLj;j vd;d ghpNrhjid nra;Kiwia ifahStPh; ?

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

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

(d) jug;gl;l vy;yh ,irf;fitfSf;Fk; ghpTWk; ePsk; fpilf;fhtpbd; ,g;ghpNrhjid
mikg;gpy; vk; khw;wj;ij cUthf;FtPh; ?

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

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

(e) cah; kPbwDf;Fhpa ,irf;fitapd; mbg;gilapy; ghpTWk; ePsj;ijg;ngWtjw;Fhpa
ghpNrhjid gbKiwfis vOJf.

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

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

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

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

,e;epuypy;
vjidAk;
vOjy;
MfhJ

6



         - 6 - AL/2020/01/T-II

[gf;fk;   I ghu;f;f.fOFf; fz;

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

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

(f)

NkYs;s cUtpy; fhl;lg;gl;l Rukhdpf;fk;gpapd; ,Oit Rik(Mg) I ,izg;gjd; %yk;
ngwg;gLfpd;wJ. Rikapdhy; ngwg;gl;l ,ioapYs;s ,Oit 18.75 N MFk;;. ,J Mg
,w;F rkdhFk; vdf; nfhs;f. Mdhy; rpy Ntisfspy; ghyk; B ,w;Fk; fg;gpf;Fk;
,ilapyhd ,Oit NkNy jug;gl;l ngWkhdj;jpw;F rkdhf ,y;yhjpUf;fyhk;. ,t;thwhd
tOf;fs; Vw;gLtij ,opthf;Ftjw;F Nkw;nfhs;sg;gLk; ghpNrhjid Kw;fhg;Gf;fs; ahit ?

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

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

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

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

(g) fk;gpapYs;s ,Oit> fk;gpapd; tpl;lk;> mjd; mlh;j;jp vd;gd KiwNa T, d,vd;gdthFk;.
jug;gl;l ,irf;fitapd; kPbwd; f ,w;Fhpa milg;gilapy; ghpTWk; ePsk; l MfTk;
,Ug;gpd; f ,w;fhd Nfhit xdiw jug;gl;l fzpaq;fs; rhh;ghf vOJf.

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

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

(h) vjph;ghh;f;fg;gl;l tisapw;fhf NkYs;s Nfhitia
kPs; xOq;FgLj;jp rhuh khwp> rhh; khwp vd;gtw;iw
milahsk; fhz;f. mr;Rf;fis njspthf ngahpLf.

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

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

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

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

(i) NkYs;s tiugpd; gbj;jpwd; 250 ms MfTk; fg;gpapd; tpl;lk; 0.1 mm MfTk; ,Ug;gpd;
fk;gpapd; mlh;j;jpiaf; fhz;f.(vdf; nfhs;f)

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

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

(j) gFjp (h) ,y; ngwg;gl;l tiughdJ Rukhdpf;fk;gpia msTNfhblg; gad;gLj;jg;gLfpd;wJ.
njhpahj kPbwDila ,irf;fitfs; ,uz;bd; ghpTWk; ePsq;fs; vLf;fg;gLfpd;wd. ,U
ePsq;fSf;fpilapyhd tpj;jpahrj;jpw;Fk; cah; kPbwDila ,irf;fitapd; ghpT ePsj;jpw;Fk;
,ilapyhd tpfpjk; 0.2 MFk;. Fiwe;j kPbwd; cila ,irf;fitapd; kPbwd; 500 Hz
Mapd; kw;iwa ,irr;fitapd; kPbwidf; fhz;f.

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

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

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

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

,e;epuypy;
vjidAk;
vOjy;
MfhJ

A B

Rik(Mg)

fg;gp
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4. fPo; cs;s kpd; Rw;W xOq;fikg;G ghlrhiy Ma;T$lj;jpy; fyk; xd;wpd; mfj;jilia Jzptjw;Fhpa
xOq;fikg;ghFk;.

jug;gl;l fyj;jpd; kpd;dpaf;ftpirAk; mfj;jilAk; KiwNa E, r vdf; Fwpf;fg;gl;Ls;sJ.
mk;gpah;khdpapd; mfj;jil Gwf;fzpf;fj;jf;fJ. S vd;gJ jl;L rhtpahFk;. AB vd;Dk;
jilf;fk;gp xd;wpd; tpl;lKk; jilj;jpwDk; KiwNa d,  MFk;. Kjiyf; ft;tpia (crocodie
clip) gad;gLj;jp l ePsj; jilf;fk;gp kpd;Rw;wpy; I kpd;Ndhl;lk; nry;yj;jf;fjhf nghUj;jg;gl;Ls;sJ.

(a) fph;f;Nfhg;gpd; ,uz;lhk; tpjpf;fhd Nfhitia vOjp vy;yh FwpaPLfisAk; ngahpLf.

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

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

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

(b) NkYs;s Rw;wpy; mk;gpah;khdpapd; KidTfis (+), () vd milahsg;gLj;Jf.

(c) l ePsf;fk;gpapd; jil R ,w;fhd Nfhitia l, d, Mfpad rhh;ghf ngWf.

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

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

(d) E, r, I, l, d, Mfpadtw;Wf;fpilapyhd Nfhit xd;iw  gFjp (a) ,y; cs;s tpjpiag;
gad;gLj;jpg; ngWf.

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

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

(e) tiuG Kiwiag; gad;gLj;jp r I fhz;gjw;F Nky; ngw;w Nfhitia kPs; xOq;FgLj;Jf.

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

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

(f) Nky; cs;s tiugpy; rhh;khwpiaAk;> rhuh khwpiaAk; ngahpLf

rhuhkhwp : .........................................................................................................................................

rhh;khwp : .........................................................................................................................................

(g) vjph ;ghh ;f ;Fk; tiuig jug;gl ;l mr;rpy ;
tiutJld; mr;Rf;fis ngahpLf.

,e;epuypy;
vjidAk;
vOjy;
MfhJ
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,e;epuypy;
vjidAk;
vOjy;
MfhJ

(h) tiugpd; gbj;jpwd; m = 1 MfTk;> ntl;Lj;Jz;L c = 2  MfTk; S. I myfpy; cs;sd. 
c

m
I Jzpj;J mjid myFld; jUf.

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

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

(i) jilf;fk;gp AB apd; jilj;jpwd;  = 2.25 106 m ck;> mjd; tpl;lk; d = 1.5 103 m
Mapd; fyj;jpd; mfj;jil r I Jzpf.(= 3 vdf;nfhs;f)

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

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

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

(j) jug;gl;l fyj;Jld; NkYk; ,U rh;trkdhd fyq;fs; rkhe;jukhf ,izf;fg;gl;L jpUk;g
ghpNrhjid Nkw;nfhs;sg;gLk;NghJ vjph;ghh;f;Fk; tiuig gFjp (g) jug;gl;l mr;Rf;fspy;
tiue;J mjid X vdg;ngahpLf.

9


