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A fldgi ^jHqy.; rpkd& 
 (g=10 N k𝑔−1) 

 

01. taldldr f.da,dldr jl% mDIaGhlska iukaú; wrh 𝑅 yd >k;ajh 𝑑1 jk jdfka j,ska 

ieoS taldldr >K f.da,hla ;=< >k;ajh 𝑑2 jk Bhï j,ska ieoS wrh 𝑟 jk taldldr 

>K f.da,hla mj;S¡ f.da,h fkdlvd Bhï f.da,fha wrh (𝑟) fiùug Tng mejÍ we;¡ 

jdfka yd Bhï j, >k;ajhka Tng oS we;¡ f.da,fha uq`M ialkaOh 𝑀(≈ 2𝑘𝑔) fõ¡ 

(𝑅 = 4 𝑐𝑚, 𝑑1 = 8000 𝑘𝑔𝑚−3, 𝑑2 = 10000 𝑘𝑔𝑚−3)  

(a) f.da,fha ialkaOh 𝑀 i`oyd m%ldYkhla oS we;s ixfla; weiqßka ,shd olajkak¡ 

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

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

(b) 𝑅 ñkqu ,nd .ekSug Tng jD;a; mßudKh fldgia 50 lg fnok ,o 
f.da,udkhla imhd we;¡ jD;a; mßudKh mQ¾K jg 2 la lrlefjk úg isria 

mßudKh u; tys f¾Çh m%.ukh 1 𝑚𝑚 ls¡ 

(i) fuu f.da,udkfha l=vd u ñkqu l=ula o@ .......................................................... 

(ii) 𝑅 fiùu i`oyd Tng wjYH wu;r ñkqï WmlrKh yd whs;uh ,shkak¡  

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

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

(iii) 𝑀 uek .ekSug jvd iqÿiq isõo`vq ;=,djla o@ f;o`vq ;=,djla o@ ms<s;=rg fya;= 
olajkak¡ 

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

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

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

 

𝐴 − fldgi jHqy.; rpkd 

 m%Yak 4 gu ms<s;=re imhkak¡ 

 ta i`oyd oS we;s wjldYh muKla Ndú;d lrkak¡ 

𝐵 − fldgi rpkd 

 f;dard.;a m%Yak y;rlg muKla ms<s;=re imhkak¡ kshñ; ld,h wjidkfha 𝐴 fldgi yd 𝐵 fldgi 
mÍlaIjrhdg Ndr fokak¡ 

f;jk jdr mÍlIKh - 13 fY%AKsh - 2021 

Third Term Test  - Grade 13 - 2021 
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(c) (i) jl%;d wrh (𝑅) my; iQ;%h u`.ska ks¾Kh l< yel¡ 

𝑅 =
𝑎2

6ℎ
+  

ℎ

2
 fuys 𝑎 yd ℎ ixfla; y`ÿkajkak¡ 

a :- ............................................................................................. 

h :- ............................................................................................. 

 

(ii) ‘a’ ñkqu ,nd .ekSfï oS YsIHfhla lvodishla u; my; igyk we`o ;snqKs¡   
     tu igyk ,nd .;a wdldrh i`oyka lrkak¡ 
 
 
 

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

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

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

 

(iii) ‘a’ i`oyd iqÿiq w.h .Kkh lrkak¡ 

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

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

(d) ′ℎ′ uekSfï oS f.da,udk mßudKj, idfmalaI msysgqï my; oelafõ¡ 

 

 

 

 

 

 

 

 

(i) h ys ksjeros w.h fidhkak¡ 

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

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

 

(e) Bhï f.da,fha wrh 𝑟, ógr j,ska .Kkh lsÍu i`oyd imhd we;s o;a;hka 
wfoaY fldg fmkajkak¡  

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

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

(f) jl%;d wrh uekSu yer f.da,udkfha ;j;a Ndú;hka 2 la fokak¡ 

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

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

A D C B 

3.1cm 3.2cm 

3.0cm 

1 rEmh 2 rEmh 
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(g) Bhï yd jdfka f.da, tal flakaøSh oehs mÍlaId lsÍu i`oyd Tng wkq.ukh 
l< yels l%shd ud¾.hla i`oyka lrkak¡ 

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

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

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

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

(h) f.da, 2l tal flakaøSh fkdjkafka kï, th ;sria ;,hla u; ia:dhS 
iu;=,s;;djfha mej;Su i`oyd jdfka f.da,h ;=< Bhï f.da,h mj;sk 
wdldrh we`o olajkak¡ 

 

 

 

02.  

(a) ksõgkaf.a isis,k kshuh i`oyka lrkak¡ 

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

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

 

(b) ksõgkaf.a isis,k kshuh fhosh  yelafla ljr wjYH;d hgf;a o@ 

(i) ............................................................................................................................... 

(ii) ............................................................................................................................... 

(c) my; oelafjkafka ksõgkaf.a issis,k kshufha i;H;dj fiúh yels WmlrKhl 
úia;rhls¡ úYd, Ndckhl m;=f,a ,S l+[a[ folla u; ;nd we;s ;j;a n`ÿkla ;=< 
øjh iys; le,ß ógrh t,a,d we;s wkaou rEmfha fmfka¡ n`ÿka fol w;r wjldYh 

we,a c,fhka mqrjd we;¡ le,ß ógrh ;=< øjh, f,i Ndú;d lr we;af;a 800𝐶 

olajd r;a lr we;s weks,Ska fõ¡ (𝐴 −weks,Ska, 𝑇 − WIaK;ajudkh, 𝑊 − we,a c,h& 

 

 

 

 

 

 

 

;sria ;,h 
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(i) n`ÿka fol w;r wjldYh we,a c,fhka mqrjd we;af;a wehs@ 

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

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

 

(ii) le,ß ógrh n`ÿfka m;=, iu`. iam¾Y jk f,i fkd;nd th jd;fha t,a,d 
;nd we;af;a wehs@ 

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

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

(iii) le,ß ógrfha mshk i`oyd iqÿiq øjHhla ,shd olajkak¡ 

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

(d) fuu mÍlaIKfha m%;sM, mdúÉÑ lr Tn ,nd.kakd WIaK;aj ld, m%ia;drhl o< 
igykla w`oskak¡ ldur WIaK;ajh tys i,l=Kq lrkak¡ 
 
 
 

 

(e) ksõgkaf.a isis,k kshufha i;H;djh ;yjqre lsÍu i`oyd Tn WIaK;aj− ld, 
m%ia;drh mdúÉÑ lrkafka flfia o@ 

(i) ................................................................................................................................ 

(ii) ............................................................................................................................... 

(iii) ............................................................................................................................. 

 

(f) weks,Ska j, úYsIAG ;dm Odß;dj (𝑠𝐴) fiùu i`oyd Tn fuu mÍlaIKh fhdod 
.kakd wdldrh fláfhka úia;r lrkak¡ 

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

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

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

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

(g) weks,Ska j, úYsIAG ;dm Odß;dj (𝑠𝐴) we;=<;a iólrKh ,shd olajkak¡ Tn fhdod 
.kakd ixfla; y`ÿkajkak¡ 

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

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

.................................................................................................................................... 
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03. m%siau iïnkaO mÍlaaIK rdYshla ksjerosj isÿ lr .ekSug j¾Kdj,Sudkh hk 

WmlrKh Ndú;d lrhs¡ j¾Kdj,Sudkh m%Odk jYfhka ÿf¾laIh, iudka;rlh, m%siau 
fïih iy mßudKh f,i fldgia 4 lska hqla; fõ¡ ñkqï ,nd .ekSug fmr tys 
ÿf¾laIh yd iudka;rlh iSreudre l< hq;= w;r m%siau fïih uÜgï l< hq;= h¡ 

 

(a) fuu ÿf¾laIfha we;s m%Odk fldgia ;=k kï lrkak¡ 

(i) ............................................................................................................................... 

(ii) ............................................................................................................................... 

(iii) ............................................................................................................................. 

(b) ÿf¾laIh iSreudre lrkafkaa flfia o@ 

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

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

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

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

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

(c) iSreudre lsÍfuka miq ÿf¾laIhg bosßfhka tk m%Odk wlaIhg iudka;r wdf,dal 
lsrK foll .uka ud¾.h w`oskak¡ 
 
 
 
 
 

 

(d) iudka;rlh iSreudre lrkafkaa flfia o@ 

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

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

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

 

(e) iudka;rlh iSreudre lsÍfuka miq tys osla isÿr tal j¾K wdf,daal m%Njhlska 
oSma;su;a lrkq ,efí¡ ÿf¾laIh ;=<ska neÆ úg th fmfkk wdldrh we`o olaajkak¡ 
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(f) m%siau fïih uÜgï lsÍfï oS m%siauh, fïih u; úfYaI wdldrhlg ;eìh hq;= h¡ 
fuu wdldrh mshjr follska ,sshkak¡ 

(i) ................................................................................................................................ 

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

(ii) ............................................................................................................................... 

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

 

(g) by; (𝑓) fldgfia m%siauh ;nk wdldrh rEm igyklska olajkak¡ 
 
 
 
 
 
 

 

(h) m%siau fldaKh fiùfï mÍlaIKhl oS ÿf¾laIfha msysàï folloS mßudKfha mdGdxl 

86038′ yd 326038′ úh¡ m%siau fldaKh fldmuK o@ 

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

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

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

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

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

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

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

(i) m%asiauh ;=<ska- wdf,dal lsrKhl wju wm.uk fldaKh ks¾Kh lrk wjia:djl 

oS ÿf¾laIfha msysgqï foll oS mßudK mdGdxl 1430 29′ yd  183015′ fõ¡ fuh 

mßudKfha  00 ka tlu me;af;a fldaK folla kï wju wm.ukh fldaKh  
fldmuK o@ 

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

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

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

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

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

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

(j) Tn ,nd .;a ñkqï weiqfrka m%siauh idod we;s øjHfha j¾;k wxlh .Kkh lrkak¡ 

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

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

.................................................................................................................................... 
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04.  

 

 

 

rEm igyfka olajd we;af;a fldaIhl wNHka;r m%;sfrdaOh iy úoHQ;a .dul n,h 
fiùu i`oyd YsIHfhl= úiska ie,iqï lrk ,o mßm:hls¡ 

(i) AB lïìhg ;sìh hq;= .=Kh l=ula o@ 

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

(ii) lïìfha 𝑙 os. l=vd fkdúh hq;= h¡ Bg fya;=j l=ula o@ 

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

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

 

(iii) R m%;sfrdaOh fhoSug fya;=j l=ula o@ 

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

(iv) R m%;sfrdaOh fhoSu i`oyd iqÿiq WmlrKhla fhdackd lrkak¡ 

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

(v) AB lïìfha talSh os.l m%;sfrdaOh 𝐾 f,i f.k, 𝑅, 𝐸, 𝑟, 𝑙 iy weógrfha  

    mdGdxlh 𝐼 f,i f.k tajd w;r iïnkaOh olajkak¡ 

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

(vi) ir, f¾Çh m%ia:drhla we`oSug iqÿiq mßos Tn bosßm;a l< iïnkaOh ilia  
    lrkak¡ 

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

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

(vii) iajdh;a; úp,H iy mrdh;a; úp,H olajkak¡ 

 iajdh;a; úp,H (........................................................................................................ 

mrdh;a; úp,H (........................................................................................................ 

(viii) K ys w.h oS we;akï úoHQ;a .dul n,h fiùu i`oyd Tn m%ia;drfhka Wlyd  
         .kakd o;a;h l=ula o@ 

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

(ix) R iy 𝐾 okakd úg fldaIfha wNHka;r m%;sfrdaOh fiùu i`oyd Tn m%ia;drfhka  
 Wlyd .kakd o;a;h l=ula o@ 

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

(x) fldaIhl úoHq;a .dul n,h 𝐸 iy wNHka;r m%;asfrdaOh 𝑟 jvd;a ksjerosj  
   fiùug mdi,a úoHd.drfha oS Ndú;d l< yels WmlrKh l=ula o@ 

 ................................................................................................................................... 
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f;jk jdr mÍlaIKh - 2021 

fN!;sl úoHdj 𝐥𝐥 fldgi - 13 fY%aKsh 

𝑩 fldgi ^rpkd& 
 

 m%Yak y;rlg muKla ms<s;=re imhkak¡ 

 

05. (a)  my; rEmfha oelafjkafka .=jka m:hl kj;d we;s fcÜ hdkhla .=jka .; 

lsrSug iQodkï fudfyd;ls¡ fcÜ hdkfha p,s;h ;srsx. u.ska md,kh lrkq ,efí. 

.  

 

 

by; rEmh Tnf.a ms<s;=re m;%fha msgm;a lrf.k my; oelafjk n,hka B ysia 

u.ska fjka fjkaj ,l=Kq lrkak.  

i. .=jka hdkfha nr  (W) 

ii. tkacsu u.ska fhfok n,h (T) 

iii.  fcÜ hdkh u; .=jka m:h u.ska fhfok uq`M n,h(F) 

 

(b) ;srsx. ksoyia l,úg tkacsfuka ,nd.; yels Wmßu n,h 30 kN fõ¡.=jka hdkfha 

ialkaOh 6000 kg jk w;r th .=jka .; jk úg fõ.h 50 ms-1 fõ.  

i. .=jka .; jk fõ.h ,nd .ekSug .=jka m:h u; fcÜ hdkh ksYAp,;djfha isg 

.uka lrk fláu oqr fidhkak. 

ii. by; .Kkh l, w.hg jvd .=jka m:fha os. jeä ùug fya;=j l=ulao? 

 

(c) úfYaIs; .=jka ixo¾YkhloS fcÜ hdkh wrh r jk ;sria jD;a;dldr m:hl 80ms-1 

ksh; m%fõ.fhka .=jka kshuqjd mshdir lrhs¡fcÜ hdkh rEmfha mrsos isrig 300 

wdk;j mshdir lrhs¡ fcÜ hdkh u; l%shd lrk tijqï n,h L , nr W rEmfha 

olajd we;. jd; m%;sfrdaOh fkdi,ld yrskak.(√3 = 1.7, 
1

1.7
= 0.6)  

 

 

 

 

 

 

 

 

.=jka m:h 
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i. fcÜ hdkh u; l%shd lrk tijqï n,h L fidhkak. 

ii. m:fha wrh r .Kkh lrkak.  

iii. by; .Kkh l, wrhg jvd wvq wrhla iys; jD;a;dlr m:hl .uka lsrSug 

wjYH V yd 𝜃  by; .Kkh l, w.hka yd ixikaokh lrkak. 

 

(d) .=jka ixo¾YKfha ;j;a wx.hloS my; rEmfha mrsos .=jka kshuqjd isria jD;a;hl 

ksh; m%fõ.fhka .uka lrhs. 

 

 

 

 

 

 

 

 

 

 

.=jka m:fha tla úfYaIs; fõ.hloS iy úfYaIs; ,laIhloS .=jka kshuqjdg nr rys; 

njla oefka. 

 

1. jD;a;dldr m:h msgm;a lrf.k tu úfYaIs; ,laIh A f,i l;srhlska ,l=KQ 

lrkak.  

2. jD;a;dlr m:fha wrh r fcÜ hdkfha fú.h V , .=re;ajc ;ajrKh g w;r 

iïnkaOhla ,nd .kak. flakaødNsidrS n,h  .=re;ajc n,h u.ska ,nd fok nj 

i,lkak. 

 

06. hdka;%sl ;rx. iy úoHq;a pqïnl ;r. f,i ;rx. m%Odk j¾. follg fjka lrhs¡ 

(i) hdkaa;%sl ;rx. hkq fudkjdoehs fláfhka meyeos,s lrkak¡ 

(ii) hdka;%sl ;rx. kï lr tajd fláfhka meyeos,s lrkak¡ 

(iii) ;rx. wêia:dmk uQ,O¾uh ,shd olajkak¡ 

(iv) fuu rEmh Tnf.a ms<s;=re m;%fha we`o tu ;rx. foflka iEfok wêia:dms; 

;rx.h w`osskak¡ 

 

 

úia:dmkh 

ÿr 
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(v) jdhq udOHhla ;=< .uka lrk ;rx. j¾.h l=ula o@ tys fõ.h i`oyd iQ;%hla 

jdhqfõ mSvkh, >k;ajh yd ujq,sl ;dm Odß;d w;r wkqmd;h weiqßka ,shd 

olajkak¡ 

(vi) I. tlu jdhqjl ksh; jdhq ialkaOhla ;=< ifudaIaK ;;a;ajh hgf;a èjks  

    fõ.h flfrys tys mSvkh flfia n,mdkafka oehs meyeos,s lrkak¡ 

II. úúO jdhqj, ifudaaIaK ;;a;ajh hgf;aa èjks fõ.h flfrys tys >k;ajh  

    flfia n,mdkafka oehss meyeoss,s lrkak¡ 

(vii)yhsv%cka yd ldnkavfhdlaihsâ j, ujq,sl ialkaO ms<sfj<ska 2.016 iy  44.01 

jk w;r ujq,sl ;dmOdß;d w;r wkqmd;h ms<sfj<skaa 1.4 iy 1.3 fõ¡ jdhqj, 

mSvk iudkkï tajdfha èjks fõ. w;r wkqmd;h .Kkh lrkak¡ 

(viii)  

 

 

 

 

𝐴𝐵 hkq os. 1.0𝑚 jk is,skavrdldr k,hls¡ tys fofl<jfrys yd uOHfha ishqï 

mg, ;=kla we;¡ 𝐴𝐶 fldgfia 𝐻2 jdhqj wvx.= lr we;s w;r 𝐵𝐶 fldgfia 𝑂2 

jdhqj wvx.= lr we;¡ 𝐴 yd 𝐵 mg, fol iudk ixLHd;fhka lïmkh lrk úg 

𝐶 mg,h ksIamkaohla f,i l%shd lrhs¡ fuu ;;a;aj hgf;a 𝐻2 ;=< èjks m%fõ.h 

1100 𝑚𝑠−1 jk w;r 𝑂2 ;=< èjks m%fõ.h 300 𝑚𝑠−1 fõ¡ 

(I) mg, lïmkh jk wju ixLHd;h fidhkak¡ 

(II) k,h ;=< f.dvkef.k ia:djr ;rx. rgd w`osskak¡ 

 

07.  

(I) ÿiaai%dù udOHhl isriaj my<g p,s;fha fhfok f.da,dldr >k jia;=jla u; 

l%shdlrk n, rEmigyklaa we`o ,l=Kqlr kï lrkak¡ 

(II) (𝑎) iafgdala kshuh 𝐹𝜂 = 6𝜋𝑎𝜂𝑉 f,i ,súh yels h¡ tys ixfla; y`ÿkd .kak¡ 

(𝑏) iólrKh udk w;ska ksjeros nj fmkajkak¡ 

A B C 
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(III) ÿiaai%dù udOHhl isriaj p,s;fha fhfok f.da,dldr >k jia;=jl wdka; m%fõ.h 

i`oyd m%ldYK folla jHq;amkak lrkak¡ 

(a) isriaj by<g hk úg 

(b) issriaj my<g hk úg 

 

(IV) idfmaalaI >k;ajh 𝑆 jQ (𝑆 > 1) øjHhlska ieos wrh 𝑎 jQ >kf.da,hla, >k;ajh 

𝜌𝜔 jQ c,fha .s,ajd ksYap,;djfha ;nd w;yßk ,oS¡  

(𝑎) wdrïNfha oS ÿiaai%dù n,hla l%shd fkdlrkafka ukaoehs meyeos,s lrkak¡ 

(𝑏)wdrïNl ;ajrKh 𝑏 =
𝑔(𝑆−1)

𝑆
 nj fmkajkak¡ 

(𝑐) miqj t<fUk p,s;fha oS ,nd.kaakd wdka; m%fõ.h i`oyd m%ldYKhla  

    ,nd .kak¡ 

(𝑑) by; f.da,h idfmlaaI >k;ajh 2 𝑆 jQ øjhl .s,ajd w;aay< úg  

     ,nd.kaakd wdka;m%fõ.h 𝑉2 i`oyd m%ldYKhla ,nd .kak¡ tu øjfha  

     ÿiai%dú;d ix.=Klh o c,fha  ÿiaidú;d ix.=Klhgu iudk h¡ 

(𝑒) 
𝑉2

𝑉1
 wkqmd;h 𝑆 weiqßka m%ldY lrkak¡ 

 

08.  

(a) fyda,a fjda,aàh;dj 𝑉𝐻 =
𝐵𝐼

𝑛𝑒𝑡
 f,i m%ldY l< yel¡ 

(i) tys ixfla; y`ÿkd .kak¡ 

(ii) 𝑉𝐻we;s jk whqre meyeos,s lrkak¡ 

 

(b) >kldNhl yeve;s 𝑛 − j¾.fha w¾O ikakdhl fm;a;l udk 10𝑚𝑚 × 6𝑚𝑚 ×

1.5𝑚𝑚 fõ¡ úoHq;a mßm:hlg iïnkaO l<úg 65𝑚𝐴 fkdief,k úoHq;a Odrdjla 

.,hs¡ fm;aa; yryd lafIa;% m%n,;djh 90𝑚𝑇 jQ pqïNl lafIa;%hla fhdohs¡ n, 

f¾Ldj,g iudka;r jQ me;s folla w;r f.dv kef.k úNj wka;rh 3.5𝑚𝑉 fõ¡ 

^rEmh n,kak¡ bf,lafg%dakhl wdfrdamKh = 1.6 × 10−19𝐶 nj i,lkak¡& 
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(i) fm;af;aa rEmh msgm;a lrf.k th ;=< úoHq;a lafIa;%fha osYDj B,;hlska  

   olajkak¡ 

(ii) fm;af;a ksoyia bf,lafg%dak idkaøKh .Kkh lrkak¡ ^tallh 𝑚−3& 

(iii) wdfrdamK jdylj, m%fõ.h .Kkh lrkak¡ 

 

(c) ud;%K uÜgu jeä lf<a kï fyda,a fjda,aàh;djhg l=ula isÿfõ o@ meyeos,s 

lrkak¡ 

(d) 𝑃 j¾.fha w¾O ikakdhl fm;aa;;a fhdod .;af;aa hehs is;kak¡ fm;af;a rEmhla 

we`o Odrdfõ yd pqïNl lafIa;%fha osYdjka olajd 𝑉𝐻 ys Ok yd iDK ,l=Kq lrkak¡ 

(e) Odrdfõ yd pqïNl laFIa;%fhaa úYd,;ajhka yd osYdjka ksh;j ;sìh oS fm;af;a tys 

odrhla Tiafia 900 lska N%uKh l< yels hehs is;kak¡ tfia l< yels wdldr 

lSmhls¡ bka tla wdldrhla my; rEmfha oelafõ¡ 

 

 

 

 

 

 

 

 

(i) fuu wjiaa:dfõ 𝑉𝐻 w.h iy (𝑏) ys i`oyka wdldrfhaa 𝑉𝐻  ys w.h yd 

   ikaikaokh lrkak¡ 

(ii) by; msysgqï folg jvd jeä 𝑉𝐻 w.hla ,efnk msysgqula we`o olajkak¡  

    tys oS 𝑉𝐻 ys w.h (𝑏) ys 𝑉𝐻 ys w.h fuka lS .=Khla o@ 

 

1.5mm 
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 A fyda 𝑩 fldgig muKla ms<s;=re imhkak¡ 

 

09. (𝐴)kdk ldurj, WKqiqï c,h Ndú;d lsÍu i`oyd jk WmlrK o iúlr  we;¡  

    ta i`oyd fhdod.; yels ir, mßm: igykla my; olajd we;¡ 

 

 

 

 

 

 

 

 

     𝐴, 𝐵, 𝐶 ;dmk o`.rj, m%;sfrdaOh 100Ω ne.ska fõ¡ 𝐷 hkq m%;sfrdaOh 100Ω  

   jk úoHq;a fudagrhls¡ cj iemhqu 200 𝑉 ir, Odrd iemhquls¡ 

(a) (i) cj iemhqul úNj wka;rh 𝑉 iy Ndr m%;sfrdaOh 𝑅 iy mßm:h ;=<  

   Odrdj 𝐼 iïnkaO lrk iólrKh ,shkak¡ 

(ii) by; iïnkaO;djh i;H ùfï wjYH;d fudkjd o@ 

(iii) wl¾ukH m%;sfrdaO  j, laIu;d W;ai¾ckh 𝑃 ,ndfok m%ldYk ;=kla  

     ,shkak¡ 

(b) 𝑋 h;=r 𝑃 g iïnkaO lsÍu i,lkak¡ m%;sfrdaOhka ksh;j mj;sk nj Wml,amkh 

lrkak¡ 

(i) mßm:h ;=< .,k Odrdj fidhkaak¡ 

(ii)  C ;dmk o`.rfha uq`M laIu;d W;ai¾ckh fidhkaak¡ 

(iii) 𝐷 fudagrfhaa laIu;d mßfNdackh fidhkak¡ 

(iv) 𝐷 ys uq¨ laIu;djh u c,h ,nd.kaafka hehs i,ld N%uK fm;s u`.ska c,h  

    ;,a¨ lrk wdrïNl fõ.h fidhkak¡ N%uK fm;s u`.sska lmdyßk iM,  

    j¾.M,h 2𝑐𝑚2 fõ¡ c,fhaa >k;ajh 103𝑘𝑔 𝑚−3  

(v) WIaaK;ajfha jeäùu;a iu`. o`.rj, m%;sfrdaOh fjkiaafõ kï, c,fha  

    fõ.h .ek lsj yelafla l=ula o@ meyeoss,s lrkak¡ 
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(vi) c,fha WIaK;ajh 0. 10𝐶 j,ska by< hdu i`oyd 1 𝑠 ld,hla ;=< o`.rh yd  

    .eà ;sìh hq;= c, mßudj fidhkak¡ ^c,fha úYsIAAG;dm Odß;djh  

    4000 𝐽𝑘𝑔−1    0𝐶−1 & 

 

(c) 𝑋, 𝑄 g iïnkAO l< úg, 

(i) ;dmk o`.r yryd Odrdj fiddhkak¡ 

(ii) ;dmk o`.rj, uq`M laIu;d W;aai¾ckh fidhkaak¡ 

(iii) D ys laIu;d mßfNdackh fidhkak¡ 

(iv) fuúg 𝐷 úiska c,h ;,a¨ lrk wdrïNl fõ.h fidhkak¡ 

(v) Q msysàfï oS laIu;d W;ai¾ckh wvqq jqjo c,fha WIaK;ajh jeäh  

    meyeos,s lrkak¡  

(d) 𝑋 h;=r 𝑅 msysgqfï ;enQúg o`.rj, yd fudagrfha uq`M laIu;d W;aai¾ckh 

fidhkak¡ 

 

09. (B) (a) fmkajd we;s g%dkaiaisiagrfha Odrd ,dNh 100 

l s. B-E ikaêh fmr keUqre lsrSug wjYH úNj 

wka;rh 0.7 V fú.ix;Dma; wjia:dfú oS 

ix.%dylh yd úfudaplh w;r õNj wka;rh0.1 

V fú.  

I. ix;Dma; wjia:dfú oS Ic .Kkh lrkak. 

II. g%dkaiaisiagrh ix;Dma; wjia:dfú l%shd lsrSug wjYH wju IB Odrdj fidhkak 

III. g%dkaiaisiagrh ix;Dma; wjia:dfú l%shd lsrSug wjYH wju V1 úNj wka;rh 

fidhkak 

IV. V1 ioyd 5 V iy 0V imhk õg by; mrsm:h iudk jk ;d¾lsl oajdrh ,shkak. 

(b) fidnd oyfï ksrSlaIK mokï lr .ksïka ñksid fndfyda ks¾udK isoq lrhs¡ ta  

    w;rska fï oskj, jvd;a Pkm%sh ;dlaIKh jkafka lD;Su iakdhq Pd,hh s ( Artificial  

      Neural Networks -ANN)  tys tla wx.hla jkafka lD;Su nqoaêhh s. fïjd mrs.Kl jev  

    igyka f,i fyda úoHq;a mrsm: f,i ilia lrkq ,nhs. tjeks iakdhq cd,hl uQ,sl  

    tallhla f,i my; úoHq;a mrsm:h oelaúh yel. 
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by; rEmfha fldgqj ;=, mj;sk úoHq;a mrsm:h fkdokakd tll s. V1,VA  iy  VB w;r 

iïnkaOh my; oelafú. VA  iy  VB hkq  A iy B w.% j, úNjhka ms<sfj,ska fõ.  

V1 = 5 θ0 + θ1VA+ θ2VB 

fuys oelafjk   θ0, θ1, θ2 w.hka wjYH;djh wkqj fjkia l,yel.  A yd B m%odkhka 

iEu úgu 0V iy 5 V muKla fõ. tuksid θ0, θ1, θ2  fjkia lsrSfuka úúO ;d¾lsl oajdr 

,nd .; yel. 

(i) θ0 = 2, θ1 = -1, θ2 = -1 jk wjia:dfú oS my; j.=j iïmQ¾K lrkak.  

 

 

 

 

 

(ii) by; b(i) j.=jg wkqrEm i;H;d j.=j ms<sfh, lrkak. A,B yd F w;r  
 iïnkaO;djh nQ,shdkq m%ldYkhlska bosrsm;a lrkak¡ thg wkqrEm ;d¾lsl oajdrh  
 ,shkak¡ 

 

 by; rEmh 01  u.ska oelafjk iakdhq cd,h my; mrsos ir,j bosrsm;a l,yel. 

 

 

 

 

 

 

rEmh 01 

 

 

rEmh 02 
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(iii) rEm igyka (3) u.ska oelafjk iakdhq cd,h  ioyd A,B, F we;=,;a i;H;d j.=jla  

     ms<sfh, lrkak. 

 

 

 

 

 

(iv) l=uk ;d¾lsl oajdrh b(iii) u.ska ksrEmKh fõo?  

 

 A fyda 𝑩 fldgig muKla ms<s;=re imhkak¡ 

10. (A) lsishï wjldYhl ksrfmalaaI wd¾ø;dj yd idfmalaI wd¾ø;djh jYfhka  

    ye`oskafjkafka fudkjdoehs meyeos,ss lrkak¡ 

    my; j.=fõ oelafjkaafka WIaK;ajh wkqj ix;Dma; c, jdIam mSvkh  

    fjkiajk wdldrhhs¡ 

 

    ixjD; ldurhla ;=< iy bka msg; 300𝐶 WIaaK;ajfha mj;sk 75% idfmalaI   

    wd¾ø;djhlska hq;aa jd;h wvx.= fõ¡ 

 (i)  

(a) ldurh ;=< c, jdIam j, wdxYsl mSvkh fldmuK o@ 

(b) ldurfha WIaaK;ajh 270𝐶olajd wvq l< úg idfmalaI wd¾ø;djh fldmuKo@ 

WIaK;ajh 
o

C ix;Dma; c, jdIam mSvkh 

𝐦𝐦 𝐇𝐠 

25 

26 

27 

28 

29 

30 

23.90 

25.18 

26.71 

28.32 

30.00 

31.87 

 
rEmh 03 
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(c) ;=Idrdxlh hkq l=ula o@ ldurh ;=< ;=Idrdxlh .Kkh lrkak¡ 

(d) oeka ldurfha l=vd ljq`Mjla újD; lr ldurh ;=< WIaK;ajh 270𝐶 ys mj;ajd 

.kq ,efí¡ oeka ldurh ;=< idfmalaI wd¾ø;djh fldmuK o@ 

(ii) 300𝐶 WIaK;aajfha 75% idfmalaI wd¾ø;djhlska hq;a jd;h ldurh ;=< wvx.= 

jk úg th ;=< 500𝑐𝑚3 mßudjla we;s n`ÿkla ;nd th ldurh ;=< mj;sk 

jd;fhka mqrjkq ,efí¡ 

(a) n`ÿk ;=, mj;sk c, jdIaam ujq, ixLHdj .Kkh lrkak¡            (𝑅 =

8.3 𝐽𝑚𝑜𝑙−1𝐾−1 yd riosh >k;ajh = 13600 𝑘𝑔𝑚−3  fõ¡ 

(b) n`ÿk c, jdIam j,ska ix;Dma; lsÍu i`oyd tyss mßudj fldmuK 

m%udKhlska wvq l< hq;= o@ 

(c) moaO;sfha mßudj w¾Ohla olajd wvqq l< úg >kSNjkh jk c, ialkaOh 

fldmuK o@ ^c,fhaa idfmalaI wKqql ialkaaOh 18 ls¡& 

(iii) 300𝐶 WIaK;ajfha 75% idfmalaI wd¾ø;djhla iys; jd;fhka ldurh msÍ  

    we;s úg ldurh ;=< c,h wvx.= Ndckhla ;nkq ,efí¡ fuu Ndckh ;=<  

    mj;sk c,fha Wmßu ialkaOh wvqùu fidhkak¡  

 

10. (B) (a) (i) lDIaK jia;=jla hkq l=ulaa o@ 

(ii) ;dm úlsrK wh;a jkafka úoHq;a pqïnl j¾Kdj,sfha l=uk l,dmhg o@ 

(iii) tu l,dmhg wh;a wju ;rx. wdhduh o< jYfhkaa fldmuK o@ 

(b) (i) iafg*dka fnda,aÜiaudka kshuh yd ùkaf.a úia:dmk kshuh i`oyka  

       lrkak¡ 

(ii) oS we;s m%ia:drh fmkajd we;af;a tlu lDIaaK jia;=jl, WIaK;aj  

    wjia:d foll 𝐼^úlsrK ;Sj%;djh& yd 𝜆 ^;rx. wdhduh& w;r  

    úp,khka fõ¡ 

 

 

 

 

 

 

I (W𝑚−2) 

𝜆 × 10−7𝑚 
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m%ia:drh ms<s;=re m;%hg msgm;a lrf.k 𝜆𝑚𝑎𝑥 iy Bg wkqrEm ;Sj%;djh (𝐼𝑚)  

m%ia:drfha ,l=Kq lr fmkajkak¡ 

WIaaK;ajh by< hk úg 𝜆𝑚𝑎𝑥 w.h wvqfõ o@ jeäfõ o@ ^𝜆𝑚𝑎𝑥 hkq Wmßu  

;Sj%;djhg wkqrEm ;rx. wdhduhhs¡& 

(iii) 𝐴 jl%hg wkqrEm WIaK;ajh 4000𝐾 kï 𝐵 jl%hg wkqrEm WIaK;ajh  

     fidhkak¡  

(iv) jia;=fõ mDIaaGfha iM, j¾.M,h 2𝑚2 kï 4000 𝐾 WIaK;ajfha  

     mj;sk úg ;;amrhg msg lrk úlsrK Yla;sh fidhkak¡              

      (𝜎 = 5.7 × 10−8 𝑊𝑚−2𝐾−4)  

(v) 𝐼0 g wkqrEm wjiaA:dfõ 𝜆 i`oyd w.hka folla we;¡ tu w.hka fol  

    l=ula o@ 

 

(c) my; rEmfha oelafjkafkaa mqmqrd .sh .sks lkaol uqÿk ;dm úlsrK msglrk  

    f.da,Sh jia;=jla f,i l%shd lrk wjia:djls¡ fuu f.da,Sh m%foaYh ksrdjrKh ù    

    we;akï th 𝑃 flakaø fldgf.k 5𝑚 wrhla we;s b;d WKqiqï lDIaK jia;=jlg  

    iu l, yel¡ lkao mduq, isg 𝑃 flakaøhg isria Wi 684 𝑚 fõ¡ rEmfha mßos  

    WKqiqï f.da,fhka msg lrk ;dm úlsrK j, ;sSj%;djh × yd 𝑌 ia:dkfhaa isg  

    wjiaa:d foll oS uek .kakd ,oS 

 

 

 

 

 

 

 

(i) XP ;sri iu`. idok fldaKh 200 ls¡ 𝑋𝑃 ÿr fidhkak¡ (𝑠𝑖𝑛 200 = 0.3420) 

(ii) X ysoS WmlrKh fmkajk ;dm úlsrK j, ;Sj%;djh 142.5 𝑊𝑚−2 kï 𝑃  

   ,laIHfha WIaK;ajh kS¾Kh lrkak¡ 
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(iii) X isg 𝑌 olajd .uka lsÍfï oS ;dm úlsrKj, n,mEu ksid ;j ÿrg;a  

    WmlrKh w; we;s ñksidg lkao foig hd fkdyels úh¡ 𝑌 ysoS WmlrKh  

    fmkajk mdGdxlh 𝑋 ysoS fmkajk mdGdxlh fuka y;r .=Khls¡ 𝑌𝑃 yd 𝑋𝑌  

    ÿrj,a .Kkh lrkak¡ 

 

(d) .skslkao mduq, we;s N+ñh ksh; 𝜃 WIaK;ajhl mj;S¡ th ;=, we;s f,day nghl  

    os. 𝐿 fõ¡ wNHka;r yd ndysr wrhka ms<sfj<ska 𝑟1 yd 𝑟2 jQ f,day nghla ;=<g  

    we;=,ajk yd msgjk c,fha WIaK;ajh ms<sfj<ska 𝜃1 yd 𝜃2 fõ¡ k,h ;=<ska c,h  

    .,d hk ksh; fõ.h 𝑉 fõ¡ f,dayfha ;dm ikakdhl;djh 𝐾 fõ¡ c,fha úYsIaaG  

    ;dm Odß;dj yd >k;ajh ms<sfj<ska 𝐶𝑊 yd 𝜌𝜔 fõ kï, 

 

(i) k,fhaa ì;a;s yryd msg; ;dmh wÍhj k,h ;=, jQ c,hg ,efnk iS>%;djh  

   i`oyd m%ldYKhla f.dvk`.kaak¡ 

  𝜃 > 𝜃2 >  𝜃1 f,i i,lkak¡ 

(ii) 𝑟1 yd 𝑟2 w;r fjki, 𝐾 ys w.h yd 𝑉ys w.h u; 𝜃2 flfia r`od mj;skafka o@  

    Tfí ms<s;=r meyeos,s lrkak¡ 

 


