
² m%Yak y;rgu ms<s;=re imhkak' 

01

A fldgi - jHqy.; rpkd 

^01& (a) j¾ksh¾ uQ,O¾uh Ndú;djk WmlrKhl m%Odk mßudKfha l=vd fldgia ^n-1& ixLHdjla 

j¾ksh¾ fldgia n .Kklg fnod we;' m%Odk mßudK fldgil È. x fõ' 

   ^i& by; f;dr;=re weiqßka j¾ksh¾ fldgil È. i`oyd m%ldYkhla ,shkak' 

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

  ^ii& j¾ksh¾ fldgil È.g jvd m%Odk mßudK fldgil È. fldmuK m%udKhlska 

jeäfõ±hs .Kkh lrkak' 

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

  ^iii& by; Tn ,nd.;a w.h ye`Èkaùug Ndú;dlrk ku l=ula o@ 

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

 (b) my; rEmfha ±lafjkqfha m%Odk mßudKfha 1mm fldgia j,ska l%udxls; 1mm fldgia 9 la 

j¾ksh¾ fldgia 10 g fn¥ j¾ksh¾ le,smrhls' 

   ^i& by; rEmfha A, B, C, D fldgia kï 

lrkak' 

   A) .........................................................

   B) .........................................................

   C) .........................................................

   D) .........................................................

  ^ii& by; rEmfha ±lafjk j¾ksh¾ le,smrfha l=vdu ñkqu .Kkh lrkak' 

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

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

  ^iii& l=vdu ñkqu .Kkh lr.;a miq ñkqï ,nd.ekSug fmr Tn úiska isÿlrk uQ,sl iSre 

udrej l=ula o@ 

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

  ^iv& by; ^iii& fldgfia iSreudrefjka miq 

mßudK msysgqu my; ±lafõ' j¾ksh¾ 

le,smrfha uQ,dxl fodaIh .Kkh 

lrkak' 

....................................................................................................................................................
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 (c) ndysr wrh R yd >klu t jk jD;a;dldr ;yvqjl wrh r jk (r < R) jD;a;dldr fldgila lmd 

bj;alr we;' (t = 5mm) 

             

   ^i& b;sßj we;s f,day fldgfia mßudj i`oyd m%ldYkhla  R, r, t  weiqßka ,shkak' 

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

  ^ii& by; ;eáfha ialkaOh m kï ;eáh ieÈ f,dayfha >k;ajh i`oyd m%ldYkhla ,shkak' 

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

  ^iii& R ys w.h yd r ys w.h fidhd.ekSug Tn ,nd.;a ñkqï foflys mßudK msysgqï my; 

±lafõ' ñkqu y`ÿkdf.k w.h ,shkak' 

ñkqfï ku  :- .......................................... ñkqfï ku  :- ..........................................

mdGdxlh  :- .......................................... mdGdxlh  :- ..........................................

ksjerÈ ñkqu  :- .......................................... ksjerÈ ñkqu  :- ..........................................

-3
  ^iv& b;sßj we;s f,day fldgfia ialkaOh 90g kï f,dayh ieÈ øjHfha >k;ajh kgm  j,ska 

.Kkh lrkak' 

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

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

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

  ^v& f,day ;eáh ieÈ øjHfha ksjerÈ >k;ajh by; .Kkfhka ,enqKQ w.hg jvd jeä kï 

Bg fya;= folla i`oyka lrkak' ^;eáfha ialkaOh ksjerÈj uek we;s w;r wfkla 

ñkqï o ksjerÈj ñkqï lr we;'& 

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

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

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

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

  ^vi& by; Tn i`oyka l< tla fya;=jla ksid we;sjk fodaIh wju lr .ekSug l%uhla 

fhdackd lrkak' 

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

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

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

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

10 cm
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^02& c,h yd fmd,af;,a Ndú;d lr fmd,af;,a j, idfmaCI >k;ajh fiùfï mÍCIKhl§ Ndú;d l, 

U k,hl rEm igykla my; rEmfha § we;' 

 ^a& mÍCIKhg fmr U k,h msßisÿ lr.kakd wdldrfha mshjr ms<sfj,ska ,shkak' 

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

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

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

 ^b& øj fol by; rEm igyfkys kï lrkak' 

 ^c& mÍCIKfha§ ,nd .kakd ñkqï rEm igyfkys ,l=Kq lr fmkajkak' ^c,hg yd fmd,af;,a 

j,g wod, ñkqï ms<sfj,ska h  yd h  f,i .kak'& w 0

 ^d& by; ñkqï ,nd .ekSug .kakd mdGdxl fudkjd o@ 

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

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

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

 ^e& by; tla mdGdxlhla ,nd .ekSug wod, ia:dkfha øjh msysgk wdldrh (a) 
rEmfha olajd we;s úYd, lrk ,o k, fldgi ;=< we`o" mdGdxl ,nd .ekSug 

wkqrEm ,laIHh X f,i olajkak' 

 ^f& c,fha yd fmd,af;,a ys >k;aj ms<sfj,ska d  yd d  kï"      i`oyd m%ldkhla w 0

f.dv k`.kak' 
      

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

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

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

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

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

d0

dw

(a) rEmh
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 ^g& m%ia;drhla we`o fmd,af;,a j, idfmaCI >k;ajh fiùu i`oyd by; iólrKh kej; 

ilikak' 

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

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

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

 ^h& by; iólrKhg wkqrEmj w`Èkq ,nk m%ia;drfhka d /d  fiùug ,nd .;a o;a;   (10.1, 8.2) 0 W

yd (40.2, 31.9) fõ kï" fmd,af;,a j, idfmaCI >k;ajh fidhkak' 

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

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

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

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

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

 

 ^i& U k,fha isria ndyq j, È. 43 cm kï" fuu mÍCIKfha§ iajdh;a; úp,H fjkia l< hq;af;a 

ljr È. m%udK j,ska o@ ̂ñkqï ,nd .; hq;= wjia:d .Kk 6 la fõ'& 

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

^03& YsIHfhla ixjD; k,hla yd iriq,a lÜg,hla Ndú;fhka jd;fha èjks m%fõ.h iy wdka; fodaIh 

fiùu i`oyd mÍCIKhla ie,iqï lrhs' fï i`oyd Tyq l%udxls; 50 cm muK È. k,hla Ndú; lrhs' 
lïmkh lrk ,o iriq, k,fha by< fl<jßka w,a,d k,h ;=, we;s jd l`o lïmkh lrkq ,efí' 

 ^i& k,h ;=, we;s jkafka l=uk wdldrfha ;rx.hla o@ 

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

...............................................................................................................................................................
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 ^ii& fuu ;rx.h yg .kakd wdldrh fláfhka úia;r lrkak' 

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

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

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

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

 ^iii& k,h ;=, we;s jk uQ,sl úêfha ;rx. wdldrh § we;s rEm igyk ;=, w`Èkak' lïmk È. l yd 

wdka; fodaIh  e  ,l=Kq lrkak' 

 ^iv& iriq,a lÜg,fha we;s iriq,a 6 la f;dardf.k tajdg wkqrEm uQ,sl;dkfha lïmk È. i`oyd 

mdGdxl 6 la YsIHhd úiska ,nd .kakd ,§' fuys§ uQ,sl ;dkhu f;dard .ekSug fya;=j    
l=ula o@ 

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

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

 ^v& Ndú; lrk uq,au iriq,g wod,j uQ,sl úêfhka wkqkdo jk k,fha È. ksjerÈj ,nd .ekSu 
i`oyd Tn wkq.ukh lrk mÍlaIKd;aul l%shdj,sh ms<sfj,ska ,shkak' 

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

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

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

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

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

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

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

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

 ^vi& i,lk ,o wkqkdo È.la .Kkh lsÍu i`oyd by; l%udxlkh lrk ,o k,fhka Tn .kakd 
mdGdxl fudkjd o@ 

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

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

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

 ^vii& ixLHd;h f jk iriq,la i`oyd uQ,sl wjia:dfõ§ wkqkdo È. l yd wdka; fodaIh e kï" jd;fha 

èjks m%fõ.h V i`oyd m%ldYkhla f, l yd e weiqßka ,nd.kak' 

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

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

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



 ^viii&     g tÈßj l m%ia;dr.; l< úg th u; msysá ,CIH foll LKavdxl (4.9, 65) yd (0.9, 31) fõ'       

ñ,s;;amr j,ska yd l fikaáóg¾ j,ska uek we;' jd;fha èjks m%fõ.h V fidhkak' 

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

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

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

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

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

 ^ix& m%ia:drh Y - wlaIh fþokh jk ,CIHfha LKavdxlh (0, -0.72) kï wdka; fodaIh e  
fldmuK o@ 

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

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

 ^x& k,fha úIalïNh 2.4 cm kï wdka; fodaIh" úIalïNhg orK wkqmd;h fldmuK o@ 

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

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

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

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

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

^04& (a) ^i& wdf,dal lsrKhla úr, udOHl isg .yk;r udOHhla fj; j¾;kh ùu i`oyd w;=re 

uqyqK; u; m;s; jk wjia:djla my; ±lafõ' lsrKfha .uka ud¾.h iïmQ¾K lr 

isÿjk wm.ukh i`oyd m%ldYkhla ,shkak' 

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

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

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

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

  ^ii& by; lsrKhg wod, j¾;k fldaKh r kï úr, udOHhg idfmaCIj .yk;r udOHfha 

j¾;kdxlh n i`oyd m%ldYkhla ,shkak' 

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

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

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

....................................................................................................................................................
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 (b) m%siau fldaKh A jk ùÿre m%siauhla ieÈ øjHfha j¾;kdxlh n ks¾Kh lsÍfï mÍCIKhl§ 

is;a;ï mqjrejla u; iqÿ lvodishla ;nd th u; ùÿre m%siauh ;nd tla j¾;k mDIaGhlg 

wdk;j P  yd P  kï w,afmfk;s folla isgjQ wjia:djla my; rEmfha ±lafõ' 1 2

   ^i& P  yd P  w,afmfk;s iqÿiq whqßka msysgqjd ke;' Tn tajd iqÿiq whqßka msysgqjkafka   1 2

flfia o@ 

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

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

  ^ii& Tn mÍCIKd;aulj ks¾.; lsrKh ,nd.kafka flfia o@ 

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

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

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

  ^iii& by; b (i) ys w,afmfk;s folla fjkqjg tla w,afmfk;a;la Ndú;d l, fkdyelafla 

wehs@ 

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

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

  ^iv& by; i`oyka mÍCIKhg wod,j m;k lsrKh" j¾;k lsrKh yd ks¾.; lsrKh my; 

rEmfha w`Èkak' 

  ^v& m<uq mDIaGfha m;k fldaKh i  o j¾;k fldaKh r  o" fojk mDIaGfha§ m;k fldaKh 1 1

r  yd ks¾.; fldaKh i  o f,i ,l=Kq lr m%siauh yryd .uka lrk wdf,dal lsrKfha 2 2

iïmQ¾K wm.uk fldaKh d o by; rEmfha ,l=Kq lrkak' 
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1' mDIaGh 2' mDIaGh
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A



  ^vi& d i`oyd m%ldYKhla i  , r  , r  , i  weiqßka ,shkak' 1 1 2 2

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

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

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

....................................................................................................................................................
0 0 0

 (c) m;k fldaKfha w.h 30  isg 70  muK olajd 5  ne.ska fjkia lrñka tla tla m;k fldaKh 

^i& i`oyd wm.uk fldaKh (d) ñkqï lr i yd d w;r m%ia:drhla we`Èh yel' 

   ^i& Tn w`Èk m%ia:drfha o, igykla w`Èkak' 

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

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

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

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

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

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

  ^ii& m%siauh ieÈ øjHfha j¾;kdxlh fiùug Tn by; w`Èkq ,enQ m%ia:drfha Tn ,nd.kakd 

w.h l=ula o@ 

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

  ^iii& (c) (ii) wjia:djg wod, ñkqu i,ld m%siauh ;=,ska wdf,dal lsrKh j¾;kh jk wdldrh 

my; rEmfha w`Èkak' 

  ^iv& m%siau fldaKh A yd (c) (ii) ys Tn ,nd.;a w.h weiqßka m%siauh ieÈ øjHfha j¾;kdxlh n 

i`oyd m%ldYkhla ,shkak' 

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

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

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

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

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

....................................................................................................................................................
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    B fldgi - rpkd

² m%Yak y;rlg muKla ms<s;=re imhkak' 9 yd 10 m%Yakj, ms<s;=re iemhsh hq;af;a A yd B 
fldgia foflka tla fldgilg muKs'

^05& rEmfha fmkajd we;af;a Ndrhka tiùu i`oyd jev ìul fhdod .kakd lmamshla iys; moaO;shls' È. 
6m yd ialkaOh 20kg jk taldldr AC oKav A ys§ ì;a;shlg wiõ lr we;' AC oKav ;sriaj 
mj;ajd .ekSu i`oyd BD oKav ì;a;shg;a AC ys uOH ,laIHhg;a wiõ fldg we;' 

 AC oKav fl<jr úÿ,s fudagrhlska N%uKh l< yels wrh 20cm jQ lmamshla iúlr we;' ^úÿ,s 
fudagrh rEmfha fmkajd fkdue;'& lmamsh jgd T;d we;s ieye,a¨ yd wú;kH ;ka;=jl my< 
fl<jfrys Ndrhla t,ajd fudagrh l%shd;aul lsÍu u.ska Ndrh by<g tiúh yel' úÿ,s fudagrfha 
yd lmamsfha ialkaOh 30kg jk w;r tajdfha .=re;aj flakaøh C ys msysgkafka hehs i,lkak' 

 (a) ;ka;=fõ Ndrhla t,a,d fkdue;s wjia:djla i,lkak' 

   ^i& lmamsh iys; AC oKav msgm;a lr tu moaO;sh u; n, ,l=Kq lrkak' ^b`.sh - B wiõ 
,laIfhka oKav u; m%;sl%shdj DB Tiafia mj;S'& 

  ^ii& B wiõ ,laIHfhka AC oKavu; we;sjk m%;sl%shdj fidhkak' 

  ^iii& A ys § wiõ ,laIHfha we;s lrk m%;sl%shdfõ ;sria yd isria úfNaok ixrpl fidhkak' 
0

^Cos 30  = 0.8 f,i .kak'& 
-2

 (b) ;ka;=jg 100kg ialkaOh iys; Ndrhla iïnkaO lr fudagrh l%shd;aul l,úg Ndrh 0.1 ms  
ksh; ;ajrKhlska .uka lrk wjia:djla i,lkak' 

   ^i& isria ;ka;= fldgfia wd;;sh fidhkak' 

  ^ii& Wml,amk olajñka lmamsfha fldaKsl ;ajrKh fidhkak' 

  ^iii& fudagrh u`.ska lmamsh u; fhdok jHdj¾:h .Kkh lrkak' ^N%uK wlaIh jgd 
2

lmamsfha wjiaÓ;sl >Q¾Kh 10kgm  f,io" lmamsh u; m%;sfrdaë n, l%shd fkdlrk njo 
i,lkak'& 

  ^iv& Ndrh 20m Wilg .uka l< úg tys fõ.h fidhkak' 

  ^v& by; ̂ iv& wjia:dfõ lmamsfha fldaKsl m%fõ.h fldmuK o@ 

 (c) ^i& by; ^b& ^iv& mßÈ Ndrh 20m Wilg tiùfï l%shdj,shg wjYH wju Yla;sh    
fldmuK o@ 

  ^ii& úÿ,s fudagrfha ld¾hCIu;dj 60% kï" ^b& fldgfia mßÈ Ndr 10 la tiùug jehjk 
úoHq;a Yla;sh fldmuK o@ 
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^06& (a) ^i& wkdl+, m%jdyhla hkq l=ula o@ 
2

  ^ii& ;r,  m%jdyhla  i`oyd  nZkQ,s  iólrKh p +      rV  + rgh = ksh;hla f,iska ,súh 

yel'  fuys  ish¨u  ixfla;  j,g  iqmqreÿ  f;areï  we;' iólrKfha we;s mo 

2y`ÿkajd     rV  moh muKla fhdod .ksñka thg mSvkfha udk we;s nj fmkajkak' 

 (b) ;r, m%jdyhl m%fõ.h uekSu i`oyd fhdod .; yels msfgda k,hla my; 1 rEmfha fmkajd we;' 
fuys úfYaI ,laIKhla jkqfha fujeks msfgda k,hl mdGdxlh ̂h& jdhqf.da,Sh mSvkh u; r`od 
fkdmj;S' th .,d hk øj m%jdyhla ;=, ksi,j ;enQ úg øj m%jdyfha fõ.h fiúh yel' ;jo 
.=jka hdkdjl msg; iú l< úg th .=jkahdkhg idfmaCIj wjg jd;fha fõ.h ukshs' wjg 
jd;hg idfmaCIj .=jka hdkfha fõ.h ukshs' túg th jd; - fõ. udkh f,i ye`Èkafõ' 

P  = A ,laIfha mSvkh A

r = jd;fha >k;ajh 

V  = A ,laIHfha m%fõ.h A

V  = B ,laIHfha m%fõ.h B

P  = B ,laIHfha mSvkh B

h = uefkdaógrfha øj l`oka w;r Wfiys 
fjki 

r  = uefkdaógr øjfha >k;ajh m

g = .=re;ajc ;ajrKh 

   ^i& fujeks msfgdak,hla .=jkahdkhl fõ.h uekSug fhdod .ekSfï we;s tla jdishla 
i`oyka lrkak' 

  ^ii& A iy B ,laIH w;r mSvk wka;rh i`oyd (P  - P ) m%ldYkhla h, r  yd g weiqßka A B m

,shkak' ̂r  >>> r nj i,lkak& m

  ^iii& jd;fha wE; ,laIHhla yd B ,laIHh i`oyd nZkq,s iólrKh fh§fuka (P  - P ) i`oyd A B

m%ldYkhla r, V  weiqßka f.dv k`.kak' ̂jd;fha b;d wE; ,laIHhl fõ.h yd mSvkh B

A ys tu w.hkag iudk nj i,lkak'& 

  ^iv& by; ̂b&^ii&" ̂b&^iii& m%ldYk Wmfhda.S lr .ksñka V  i`oyd m%ldYkhla f.dv k`.kak' B

  ^v& msfgda k,h .=jka hdkhl m%fõ.h uekSug fhdod .kakd wjia:djl§ uefkdaógr øj 
-3 -3

l`oka j, Wfiys fjki h = 1.8cm f,i igyka fõ' r  = 13600 kgm , r = 1.36 kgm ,    m
-2 -1g = 10ms  o kï jd;hg idfmaCIj .=jkahdkfha m%fõ.h V, ms  j,ska .Kkh lrkak' 

 (c) fmdf<djg idfmaCIj by; b (v) ys .Kkh l< V 
ksh; m%fõ.fhka jd;h yryd ;sriaj jï w;g 
.uka lrk .=jkahdkdjl ;gqjl yrialvla 2 
rEmfha fmkajd we;' 

   ^i& wyia hdkhg idfmalaIj X ,laIHfha§ 
jd;fha m%fõ.fhys úYd,;ajh yd ÈYdj 
l=ula o@ ^fmdf<djg idfmalaIj jd;h 
ksi,j mj;S hhs Wml,amkh lrkak'& 

  ^ii& 2 rEmfha fmkajd we;s mßÈ m%jdy k,hl 
;gqjg wE;ska msysá yrialv j¾.M,h A  o" ;gqfõ by< mDIaGh u;ska hk úg m%jdy 1

k,fha wkqrEm yrialv j¾.M,h A  o fõ'     = 1.5 kï wyia hdkhg idfmaCIj ;gqfõ 2
1by< mDIaGh u;ska hk jd;fha fõ.h V  i`oyd w.hla ,nd.kak' 
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1 rEmh 



2
  ^iii& wyi hdkfha ;gq fofla uq¿ iM, mDIaÀl j¾.M,h 200 m  kï by; .Kkh lrk ,o 

1V yd V  hgf;a .=jkahdkh fmdf<dj u;ska hka;ñka tiùug .=jka hdkhg mej;sh 
yels Wmßu ialkaOh M .Kkh lrkak' 

 (d) ;dlaIKfha ÈhqKqj;a iu.u .=jka hdkd ks¾udKhg kefkda ;dlaIKh nyq,j fhdod .kq 
,nhs' jvd ieye,a¨ .=jka hdkd ks¾udKh" ¥ú,s wxY= fkd/§u" .=jfka§ .=jka hdkd ;gqj, 
whsia fkdne§u" .=jka hdkd ;gqj, by, mDIaGfha jdhq wKq .eà we§ulg ,la fkdùu tu.ska 
n,dfmdfrd;a;= fõ' 

   ^i& .=jka hdkd ksIamdokhg kefkda ;dlaIKh fhdod .ekSfï jdis 02 la ,shkak' 

  ^ii& kefkda ;dlaIKh fhdod ks¾udKh lrk ,o .=jka hdkd ;gq .=jka hdkfha bkaOk 
ld¾hlaIu;djh flfrys n,mdkafka flfia±hs meyeÈ,s lrkak' 

^07& fþoh wOHhkh lr wid we;s m%Yak j,g ms<s;=re imhkak' 

 l%s'j' 1687 i¾ whsfila ksõgka úiska .=re;ajdl¾IKh ms<sn`o kshuh 
m%isoaO lf<ah' tu kshuhg wkqj úYajfha mj;sk ́ kEu jia;= folla 
w;r tajdfha ialkaOh fya;= fldg f.k wdl¾YK n, yg .kshs' tu 
wdl¾IK n, .=re;ajdl¾IK n, f,i y`ÿkajhs' .=re;ajdl¾IK n, 
yg .kafkao" p,s;h ms<sn`o ksõgkaf.a f;jk kshuhg wkqrEmjh' 

 ialkaOh  m   yd m  jk jia;= folla tlsfklg r  ÿrlska  mj;sk  1 2

úg ^1 rEmh& tu  ialkaO  u;  we;sjk  .=re;ajdl¾IK  n,h  F  

kï"  F  =              nj by; kshuh weiqßka fmkaúh yel' fuys 

G hkq iudkqmd;sl ksh;h jk w;r th úYajfha ´kEu 

ia:dkhla i`oyd tlu úYd,;ajhla .kS' tu ksid tu ksh;h 

id¾j;% ^úYaùh& ksh;hla f,i i,lk w;r wod, kshuh 

ksõgkaf.a id¾j;% .=re;ajdl¾IK kshuh f,i y`ÿkajhs'       
-11 2 -2G = 6.67 x 10  Nm  kg  f,i i,lhs' G ys fuu úYd,;ajh 

ksid tÈfkod Ôú;fha wmg yuqjk jia;= w;r we;sjk 

.=re;ajdl¾IK n, wmg w;a±lsh fkdyelsh' 

 2 rEmfha mßÈ mDÓú mDIaGh u; mj;sk jia;=la u; mDÓúh 

u`.ska we;slr .=re;ajdl¾IK n,h" tu jia;=fõ nr f,i 

i,lhs' tu .=re;ajdl¾IK n,h fiùfï§ jia;= fol w;r ÿr 

f,i i,lkq ,nkafka mDÓú flakaøfha isg jia;=jg we;s ÿrhs' 

(R). mDÓúh taldldr f.da,hla fkdjk neúka mDÓú mDIaGh 

u; tla tla ia:dk j,§ tlu jia;=jl jqjo nr fjkia úh 

yelsh' ;jo úúO .%y jia;= u;§ o tlu jia;=jl nr fjkia 

úh yel' WodyrKhla f,i mDÓúh u;= msg W nrla we;s jia;=jla" pkaøhd u; § nr fõ' kuq;a W/6 

mDÓúfha§ yd pkaøhd u;§ jia;=jl wjiaÓh fjkia fkdfõ' 

 ikaksfõok lghq;=" ld,.=K o;a; ,nd.ekSu yd fjk;a .%yjia;= ms<sn`o o;a; /ialsÍu jeks 
lghq;= i`oyd lD;Su pkaøsld mDÓúh jgd llaI .;lrkq ,nhs' tu pkaøsldjla mDÓú flakaøh jgd 
jD;a;dldr m:hl p,s; fõhehs i,lhs' 

 wfkl=;a .%y jia;+kaf.a n,mEu fkdi,ld yeßh úg mDÓúh wdikakfha llaI .; fldg we;s 
pkaøsldjla u; l%shdlrk tlu n,h .=re;ajdl¾IK n,h muKla fõ' tjeks pkaøsldjl wdj¾: 

2 3 
ld,h T o llaIfha wrh r o kï" T  µ r fõ' 

 ^a& .=re;ajdl¾IK n,h hkq l=ula o@ 

 ^b& p,s;h ms<sn`o ksõgkaf.a f;jk kshuh ,shkak' 

 ^c& 1 rEmh msgm;a lr tu ialkaO w;r we;sjk .=re;ajdl¾IK n, ,l=Kq lrkak' 
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20 22 6 ^d& ialkaOh 2 x 10  kg yd 4 x 10  kg jk .%y jia;= folla 2 x 10  km ÿrlska mj;S' tu ialkaO 
fol w;r we;sjk .=re;ajdl¾IK n,fha úYd,;ajh fidhkak' 

 ^e& G ksh;h id¾j;% ksh;hla f,i ie,l=j o j¾;kdxlh id¾j;% ksh;hla f,i ie<lsh 
fkdyelafla ukaoehs myokak'

 ^f& tÈfkod Ôú;fha wmg yuqjk jia;= w;r we;sjk .=re;ajdl¾IK n, wmg w;a±lsh 
fkdyelafla ukao@ 

 ^g& 1& mDÓú mDIaGh u; mj;sk 1 kg ialkaOhl nr 10 N kï mDÓúfha ialkaOh .Kkh 
-11 2 -2

lrkak' ̂mDÓúfha wrh 6600 km o" G = 6.6 x 10  Nm  kg  f,io .kak'& 

  2& mDÓú mDIaG u; úúO ;ekaj,§ tlu ialkaOhl jqjo nr fjkia ùug fya;=j l=ula o@ 

 ^h& mDÓúh u; we;s jia;=jla pkaøhd u;g f.k .sh úg tys nr wvq jqjo wjiaÓ;sh fjkia 
fkdjkafka wehs@ 

 (i) mDÓúh jgd llaI .; lr we;s pkaøsldjla u; l%shdlrk flakaødNsidÍ n,h l=ula o@ 

 ^j& mDÓúfha ialkaOh M o" mDÓúh jgd llaI.; lr we;s pkaøsldjl wrh r o" fõ.h V o kï"    
V =           nj fmkajkak' 

 ^k& pkaøsldfõ fõ.h V yd llaIfha wrh r weiqßka tys wdj¾: ld,h i`oyd m%ldYkhla ,shkak'
2 3 ^l& by; ̂ j& yd ̂k& ys ms<s;=re Ndú;d lr pkaøsldjla i`oyd T  µ r  nj fmkajkak' 

^08& (a) rEmfha olajd we;af;a me;a;l È. 3cm jQ ùÿre l=Üáhl uOHfha 
l=vd kso¾Ylhla we;s wjia:djls' 

  ^i& ùÿre j, j¾;kdxlh 3/2 kï" P ,laIHfha wei ;nd n,k 
úg fmfkk" kso¾Ylfha m%;sìïNh msysgkafka AB 
mDIaGfha isg fldmuK ÿrlska o@ 

  ^ii& by; rEmh msgm;a lr ̂ a& ̂ i& ys i`oyka m%;sìïNfha msysàu 
ks¾Kh lsÍug wod, o< lsrK igyk w`Èkak' 

 (b) ^i& ish¿ ixfla; y`ÿkajd foñka ldp iQ;%h ,shkak' 

  ^ii& by; ldp iQ;%h Ndú;fha§ fhdod .kakd ,l=Kq iïuq;sh 
úia;r lrkak' 

  ^iii& jd;fha ;nk ,o ldphl kdNs ÿr flfrys n,mdk idOl fudkjd o@ 

  ^iv& kdNs ÿr 10 cm jQ wNsidÍ ldphla bÈßfhka 12.5 cm ÿrlska ;nk ,o jia;=jl" ldph 
u`.ska ;kk m%;sìïNfha m%;sìïN ÿr yd f¾Çh úYd,kh fidhd tu m%;sìïNh ;d;aúl 
o w;d;aúl o hkak olajkak' 

 (c) by; ̂a& ys ±lafjk kso¾Ylfha m%udKh fiùu i`oyd YsIHfhla my; wegjqu Ndú; lrhs' 

  wdf,dal m%Njh l%shd;aul lr ;srh u; kso¾Ylfha meyeÈ,s ;shqKq m%;sìïNhla ,efnk mßÈ 
ldph yd ;srh iSreudre lrkq ,efí' 

  ^i& by; mßÈ iSreudre l< úg ldph yd ;srh w;r ÿr 50 cm la jk w;r ldpfha kdNs ÿr 
10 cm fõ kï" AB mDIaGh yd ldph w;r ÿr fldmuK o@ 

  ^ii& ;srh u; iEfok m%;sìïNfha Wi 3.2 cm kï" kso¾Ylfha Wi fidhkak' 

  ^iii& by; ^c& ^i& ys olajd we;s msysgqï j,u kso¾Ylh yd ;srh ;nd ;snQ msysgqfï isg ldph 
;srh foig f.k hk úg kej;;a kso¾Ylfha meyeÈ,s yd ;shqKq m%;sìïNhla ;srh u; 
kdNs .; úh' fï i`oyd ldph fldmuK ÿrla p,kh l< hq;=o@ 
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 (d) kso¾Ylh úYd,j ksÍCIKh lsÍu i`oyd kdNsÿr 5cm jQ ldphla mqoa.,fhl= idudkH 
iSreudrefõ we;s ir, wkaùlaIhla f,i Ndú; lrhs' 

  ^i& idudkH iSreudrefõ mj;sk ir, wkaùlaIhl úYd,l n,h i`oyd m%ldYkhla ,shkak' 

  ^ii& ^d& ys i`oyka wjia:djg wod,j wkaùlaIfha úYd,l n,h fidhkak' ̂úIo oDIaÀfha wju 
ÿr 25 cm& 

  ^iii& ^d& ys i`oyka wjia:dfõ" ldph yd AB mDIaGh w;r ÿr fidhkak' 

) 09 jk m%Yakfha A fldgig fyda B fldgig muKla ms<s;=re imhkak'

^09& (A) (a) ^i& weÈ ;ka;=jl ;S¾hhla ;rx. m%fõ.h i`oyd m%ldYkhla udOHfha .;s ,CIK 
weiqßka ,shd Tn Ndú;d l< ixfla; y`ÿkajkak' 

   ^ii& È. l jk taldldr ;ka;=jla wd;;shlg ,lalr fofl<jßka .eg .id we;' fuu 
;ka;=fõ ueÈka fmÆúg ;ka;=fõ we;sjkafka l=uk j¾.fha ;rx.hla o@ 

   ^iii& by; ̂ ii& fldgfia mßÈ ;ka;=j fmÆúg ;ka;=fõ yg.kakd ir,u ;rx. wdlD;sh 
we`o tys ixLHd;h ^f& i`oyd m%ldYkhla f.dvk`.kak' ^by; ^a& ^i& ys ,shk ,o 
iólrKfha Ndú;d l, ixfla; Ndú;d lrkak'& 

  (b) ^i& èjksudk lïìhl È. 48 cm jQ úg iriq,la iu`. lïmkh l< úg ;;amr tlg 
kq.eiqï 4 la weiqks' lïìfha È. 50 cm jQ úg o iriq, iu`. ;ka;=j lïmkh l< 
úg ;;amrhg kq.eiqï 4 la ,enqKs' iriqf,a ixLHd;h fidhkak' ^wjia:d 
fofla§u ;ka;=j ̂a& ̂ iii& wjia:dfõ mßÈ lïmkh úh' 

   ^ii& èjksudk lïìhla lmamshla u;ska hjd fl<jßka jia;=jla t,a,d we;' jia;=j 
jd;fha we;s úg lïìh fmÆ úg th 512 Hz ixLHd;fhka hq;=j uQ,sl iajrfhka 
lïmkh úh' jia;=j mQ¾Kj c,fha .s,ajd lïìfha tu È.u fmÆúg th 484 Hz 

-3ixLHd;fhka uQ,sl iajrfhka lïmkh úh' c,fha >k;ajh 1000 kg m  kï 
jia;=fõ >k;ajh fldmuK o@ 

  (c) we`È ;ka;= lïmkh lr ix.S; iajr Wmojk ix.S; NdKav ;;a NdKav f,i y`ÿkajhs' 
;;a NdKav j, tlsfklg fjkia wd;;Skag ,la lr we;s f¾Çh >k;aj fjkia ;ka;= 
Ndú;d lrhs' jh,Ska yd .sgd¾ jeks ;;a NdKav j, tl yd iudk È. ;ka;= Ndú; lrk 
w;r ;ka;= j, lïmk È. fjkia lsÍfukao úúO iajr tkï úúO ixLHd; Wmoúh 
yel' i<lk ,o È.lg wkqrEm ksYaÑ; ixLHd;hla ,efnk mßÈ ;ka;= j, wd;;sh 
fjkia lsÍu iqir lsÍu f,i y`ÿkajhs' 

   ^i& ;;a NdKav j, tlsfklg fjkia wd;;s yd f¾Çh >k;aj iys; ;ka;= Ndú; 
lrkafka wehs@ 

   ^ii& ;ka;=jl wd;;sh jeä lrk úg i<lk ,o È.lg wkqrEm ;rx.fha ;dr;dj 
jeäfõo@ wvqfõo@ hkak meyeÈ,s lrkak' 

   ^iii& ixLHd;h 262 Hz wkqrEm zziZZ iajrh ksmojk mßÈ .sgd¾ lïìhla iqir lsÍug tys 
wd;;sh 2.1 % m%;sY;hlska jeä lsÍug isÿúh' iqir lsÍug fmr ;ka;=j lïmkh 
l< úg ksmojQ ixLHd;h fidhkak' 

   ^iv& È. 40 cm jk jh,Ska lïìhla zziZZ iajrhg wod<j iqir lr we;' tu lïìfhka 
zzmZZ iajrh ̂393 Hz& ksl=;a ùug kï" tys lïmk È. l=ula úh hq;=o@ 

09' (B) (a) ^i& újD; k,hla ;=< we;sjk èjks ;rx. j, m%Odk ,laIK i`oyka lrkak' 

   ^ii& fofl<jr újD; È. L jQ k,hlska ksmofjk uQ,sl úêh iy m<uq Wmß;dk 
;=fkys ia:djr ;rx. wdldr fjk fjku rEm igyka y;rl w`Èkak' fuu 
;rx.j, ixLHd;hka ms<sfj,ska f  , f  , f  , f  i`oyd m%ldYk" k,fha È. L iy k<h 0 1 2 3

;=, èjksfha fõ.h V weiqßka ,nd.kak' ̂wdka; fodaIhka fkdi,ld yßkak'& 

   ^iii& k,fha tla fl<jrla jeiqjfyd;a uQ,sl úêh i`oyd ^a& ^ii& ys ,nd.;a m%ldYkh 
fjkia jk wdldrh fmkajkak' 
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0  (b) È. 85 cm jQ A kï újD; k,hla ;=, 27 C ys mj;sk jd;h we;s w;r" tla fl<jrla 
0jid we;s È. 43 cm jQ B kï ;j;a k,hla ;=, 47 C ys mj;sk jd;h wvx.= fõ' k, 

folu tlsfkflys uQ,sl ixLHd; j,ska tl úg kdo lrk ,§' ^wdka; fodaIhla 
0 -1fkdi,lkak'& 27 C § jd;fha èjks m%fõ.h 340 ms  fõ' 

   ^i& A k,h wkqkdo jk uQ,sl ixLHd;h f  .Kkh lrkak' A

   ^ii& B k,h wkqkdo jk uQ,sl ixLHd;h f  .Kkh lrkak'        = 1.03 f,i .kak' B

   ^iii& wefik kq.eiqï ixLHd;h .Kkh lrkak' 

  (c) jd;fha èjks m%fõ.h fiùu i`oyd Ndú;d l< yels 
mÍlaIKd;aul wegjqula rEmfha fmkajd we;' yrialv 

-3 2
j¾.M,h 12 x 10  m  jk Wia isria k,hlg isyska 
k,hla wdOdrfhka c,h mqrjkq ,efí' k,fha c, 
uÜgu my<u w.hl mj;sk úg ixLHd;h 280 Hz jQ 
iriq,la u.ska c, uÜgug by<ska we;s jdhq l`o 

-3 3lïmkh l< úg wkqkdoh we;s úh' 7.2 x 10  m  l 
wu;r c, m%udKhla k,hg T ;=,ska we;=¿ l< úg 
B<`. wkqkdoh wefik w;r th weiqKq wjidk 
wkqkdoh úh' ̂wdka; fodaIh fkdi,ld yßkak'&

   ^i& isria k,fha Wi x .Kkh lrkak' 

   ^ii& lïmkh jk jdhq lf`oa ;rx. wdhduh .Kkh lrkak' 

   ^iii& jd;fha èjks m%fõ.h .Kkh lrkak' 

   ^iv& jd;fha èjks m%fõ.h m%ldY lrk úg Èh hq;= w;HdjYH mrdñ;sh l=ulao@  

) 10 jk m%Yakfha A fldgig fyda B fldgig muKla ms<s;=re imhkak'

^10& (A) lsishï ia:dkhl mj;sk WKqiqï nj fyda isis,a nj uekSu i`oyd fhdod .kafka WIaK;ajh 
hk fN!;sl rdYshhs' WIaK;ajh m%udKd;aulj uek .ekSu i`oyd WIaK;ajudk ks¾udKh lr 
we;' tajdfha l%shdj mokï ù we;af;a hï hï øjH j, mj;sk WIaK;ajh wkqj fjkia jkakd jQ 
fN!;sl .=K u;hs' fujeks .=K WIaK;ajñ;sl .=K kï fõ' 

  (a) ^i& WIaK;ajñ;sl .=Khlg w;djYHfhkau mej;sh hq;= ,laIK fol fudkjd o@ 

   ^ii& WIaK;ajudkhla l%udxlkh lsÍug .kakd" WIaK;aj mßudK w¾: ±laùfï§ 
fhdod .; yels wp, ,laIH ;=kla olajkak' 

  (b) WIaK;ajh uekSu i`oyd nyq, jYfhka Ndú;d lrkq ,nkafka riÈh - ùÿre 
WIaK;ajudkhhs' 

   ^i& riÈh - ùÿre WIaK;ajudkfha Ndú;d lrk WIaK;ajñ;sl .=Kh l=ula o@ 

   ^ii& riÈh WIaK;ajudkhla fi,aishia WIaK;aj mßudKhg wkqj l%udxlkh lsÍfï§ 
tys n,anh my< wp, ,laIHfha WIaK;ajhg m;al< úg riÈh lf`oa Wi 2.0 mm jQ 
w;r by< wp, ,laIHfha WIaK;ajhg m;a l< úg riÈh lf`oa Wi 101 mm úh' 
WIaK;ajudk n,anh øjhla ;=, .s,ajQ úg riÈh lf`oa Wi 68 mm jQfha kï øjfha 
WIaK;ajh fldmuK o@ 

0   ^iii& by; WIaK;ajudkh l%udxlkfha§ jer§ulska +1 C my< wp, WIaK;ajh f,i;a 
0

99 C by< wp, WIaK;ajh f,i;a Ndú; lr we;akï fuu idjoH WIaK;ajudkh 
0

u.ska 60 C mdGdxlhla fmkajk úg ksjerÈ WIaK;aj w.h l=ula o@ 

   ^iv& fuu idjoH WIaK;ajudkfha mdGdxlh" ksjerÈ WIaK;ajudk mdGdxlhg iudk 
jk WIaK;ajh l=ula o@ 

  (c) ^i& n`ÿkla ;=, oud we;s øjhl oDIH m%idrKh yd i;H m%idrKh w;r iïnkaOh 
,shkak' 

   ^ii& tkhska i;H m%idrK;dj" oDIH m%idrK;dj yd n`ÿfka f¾Çh m%idrK;dj w;r 
iïnkaOh f.dv k`.kak' 
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2   ^iii& riÈh ùÿre WIaK;ajudkhl flaYsl k,fha yrialv j¾.M,h 0.01 mm  jk 
3 0w;r n,anfha mßudj 40 mm  fõ' 0 C WIaK;ajfha § n,anh uq¿ukskau riÈfhka 
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msÍ we;' riÈfhys i;H m%idrK;dj 1.8 x 10  C  yd ùÿre j, f¾Çh 

-6 -1m%idrK;djh 9.0 x 10  C  fõ' 
    1& riÈfhys oDIH m%idrK;dj fldmuK o@ 

0 0    2& WIaK;ajudkfha 0 C yd 100 C wp, ,laIH fol w;r mr;rh fldmuK o@ 

10' (B) ;dmh ixl%uKh ùu ikakhkh" ixjykh iy úlsrKh hk l%shdj,s ;=kla hgf;a isÿ fõ' 
WKqiqï jia;=jla mßirfha ;nd we;s úg jia;=j wjg mßirfha WIaK;ajh u`o jYfhka by< 
hk w;r jia;=fõ WIaK;ajh wvqùu tkï isis,a ùu isÿfõ' fuh isis,khhs' 

  (a) ^i& ialkaOh m yd ú';d'Od' C jk jia;=jlska t ld, mßÉfþohl§ DQ ;dm m%udKhla 

yqjudre fõ' tys m%;sM,hla f,i jia;=fõ WIaK;ajh Dq  m%udKhlska fjkia fõ' 

;dmh ydks ùfï iS>%;djh  yd WIaK;ajh ydks ùfï iS>%;djh  w;r dq/dt dq/dt

iïnkaO;djh ,nd .kak' 

   ^ii& ksõgkaf.a isis,k kshuh th i;H ùug ;sìh hq;= wjYH;d iu`. i`oyka lrkak' 

   ^iii& ksõgkaf.a isis,k kshuh weiqßka jia;=fõ ;dm ydks ùfï iS>%;djh i`oyd 

m%ldYkhla ldur WIaK;ajh q  , jia;=fõ WIaK;ajh q , mDIaÀl j¾.M,h A yd R

mDIaÀl iajNdjh K weiqßka f.dv k.kak' 

   ^iv&  iu`. jia;=fõ WIaK;ajh q yd ldur WIaK;ajh q  w;r iïnkaO;djhla Rdq/dt

jHq;amkak lrkak' 
0

  (b) ^i& ;dmh ydks fkdjk f,i fyd`Èka ;dm mßjrKh lr we;s le,ßógrhla ;=, 25 C 
0we;s c,h wvx.= fõ' thg 75 C olajd r;a lrk ,o jdfka f.da,hla we;=¿ l< úg 

0
wjidk WIaK;ajh 50 C úh' le,ßógrfha ;dm Odß;djh C  , c,fha ;dm C

Odß;djh C  yd jdfka j, ;dm Odß;djh C  w;r iïnkaO;djhla f.dv k.kak' W V

0 0
   ^ii& le,ßógrfhka jdfka f.da,h bj;a lr c,h 25 C g isis,a ùug yer thg 85 C 

0olajd r;a lrk ,o ;U f.da,hla we;=¿ l< úg wjidk WIaK;ajh 55 C la úh' 
;U f.da,fha ;dm Odß;djh jdfka f.da,fha ;dm Odß;djhg iudk nj 
fmkajkak' 

0   ^iii& ;U f.da,h bj;a lr kej; le,ßógrh ;=, we;s c,fha WIaK;ajh 25 C olajd 
0 0

wvq lr 75 C r;a lrk ,o jdfka f.da,h yd 85 C r;a lrk ,o ;U f.da,h tljr 
c,hg tl;= l< úg wjidk WIaK;ajh .Kkh lrkak' 

  (c) ^i& jdfka f.da,fha wrh a yd ;U f.da,fha wrh 2a jk w;r f.da, folu tlu 
WIaK;ajhlg r;a lr tlu isis,a mßirhl t,ajd we;' ;U f.da,fhka ;dmh 
ydks ùfï iS>%;dj jdfka f.da,fhka ;dmh ydks ùfï iS>%;djhg orK wkqmd;h 4 
la fõ kï ;U f.da,fha WIaK;ajh my< neiSfï iS>%;djh jdfka f.da,fha 
WIaK;ajh my< neiSfï iS>%;djhg orK wkqmd;h fidhkak' ;U j, >k;ajh" 
jdfka j, >k;ajh fuka fo.=Khls' 

0 0
   ^ii& 23 C WIaK;ajhl we;s mßirhl t,ajd we;s jdfka f.da,fha WIaK;ajh 75 C isg 

0 0 071 C olajd wvq ùug úkdä foll ld,hla .; fõ' tys WIaK;ajh 65 C isg 61 C 
olajd wvqùug fldmuK ld,hla .;fõo@ 
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dQ
dt

dq
dt

dq
dt
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