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•	 fuu m%Yak m;%h msgq 12 lska hqla; fõ'

•	 fuu  m%Yak  m;%h  A  yd  B  hk fldgia

	 follska   hqla;   fõ'  fldgia  folg  u

	 kshñ; ld,h meh 02 hs ñ' 10 ls'

•	 .Kl hka;% Ndú;hg bv fokq fkd,efí'

A fldgi - jHqy.; rpkd

ish¨u m%Yakj,g ms<s;=re fuu m;%fhau 

imhkak' Tfí ms<s;=re m%Yak m;%fha bv i,id 

we;s ;ekaj, ,súh hq;=h' fï bv m%udKh 

ms<s;=re ,sùug m%udKj;a nj o oS¾> ms<s;=re 

n,dfmdfrd;a;= fkdjk nj o i,lkak'

B fldgi - rpkd

fuu fldgi m%Yak y;rlska iukaú; fõ' 

ñka m%Yak follg muKla ms<s;=re imhkak' 

iïmQ¾K m%Yak m;%hg kshñ; ld,h wjika jQ 

miq "A" iy "B" fldgia tla ms<s;=re m;%hla 

jk fia "A" fldgi Wäka ;sfnk mßos wuqKd" 

úNd. Yd,dêm;sg Ndr fokak' m%Yak m;%fha 

"B" fldgi muKla úNd. Yd,dfjka msg;g 

f.k hdug Tng wjir we;'

g = 10 ms
_2
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A  fldgi -  jHqy.; rpkd
m%Yak ish,a,gu ms<s;=re imhkak' g = 10ms-2  f,i .kak'

^01&	 (a)	 os. 20 cm"  m<, 3 cm  yd  >klu 5 mm  muK jk f,day máhl >klu ,nd .ekSug

	 	 mdie,a  mÍCIKd.drfha we;s WmlrK lSmhla YsIHfhl=g imhd we;' oS we;s WmlrK yd

	 	 tAjdfha l=vdu ñkqu my; oelafõ'

	 	 	 f.da,udkh - 0.01 mm	 	 j¾ksh¾ le,Smrh - 0.1 mm
	 	 	 p, wkaùCIh - 0.01 mm	 	 óg¾ fldaÿj - 1 mm
	 	 	 uhsfl%daógr bial=remamq wdudkh - 0.01 mm

		  (i)	 mdie,a mÍCIKd.drh ;q< Ndú;d jk ñkqï WmlrKhlska .kakd ,o ñkqula ksjeros

	 	 	 ñkqula f,i ie,lSug mj;ajd .; yels WmÍu m%;sY; fodaIh fldmuK o@

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

		  (ii)	 f,day máfha >klu i|yd .kq ,enQ o< ñkqug wod< ksjeros ñkqu ,nd .ekSu i|yd

	 	 	 by; WmlrK Ndú;fha oS we;s jk m%;sY; fodaI fidhd my; j.=j iïmQ¾K lrkak'

		  (iii)	by; iïmQ¾K l< j.=j Wmfhda.S lr .ksñka f,day máfha >klu ,nd .ekSu i|yd

	 	 	 Tn f;dard .kakd jvd;au WÑ; WmlrKh l=ula o@

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

	 (b)	 mdi,a mÍCIKd.drfha we;s f.da,udkfha bial=remamq

	 	 wka;rd,h 1 mm  jk  w;r"  jD;a;ldr  mßudKh

		  fldgia 50 lg fnod we;'

		  (i)	 fuu WmlrKfha l=vdu ñkqu .Kkh lrkak'

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

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

		  (ii)	 f.da,udkhla  Ndú;fhka  mdGdxl  ,nd  .ekSug m%:u l=ula isÿ l< hq;= o@ th isÿ

	 	 	 lrkafka flfia o@

	 	 	 isÿ l< hq;a; ( ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 isÿ l< hq;= wdldrh ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

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

WmlrKh m%;sY; fodaIh

óg¾ fldaÿj

j¾ksh¾ le,Smrh

uhsfl%daógr bial=remamq wdudkh

f.da,udkh

p, wkaùCIh
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	 (c)	 f.da,udkhla Ndú;fhka f.da,Sh mDIaGhl jl%;d wrh ks¾Kh lsÍug YsIHfhl=g kshu

	 	 j we;'

		  (i)	 f.da,Sh  mDIaGhl  jl%;d  wrh  ks¾Kh  lsÍu i|yd

	 	 	 f.da,udkfhka ,nd .kakd ñkqu (h) l=ula o@

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

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

		  (ii)	 h g wu;rj ,nd .; hq;= ñkqu (a) l=ula o@ tA i|yd

	 	 	 Ndú;d lrk ñkqï WmlrKh l=ula o@

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

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

		  (iii)	a ,nd .kakd wdldrh ,shd olajkak'

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

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

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

		  (iv)	 h  mdGdxlh  ,nd  .ekSfï oS f.da,udkfha msysàï folg wod< mßudK lshùï my;

	 	 	 rEmfha oelafõ'

			   h ys w.h fidhkak'

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

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

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

		  (v)	 a  =  3 cm  kï  f.da,Sh  mDIaGfha  jl%;d  wrh (R)  .Kkh lrkak' tA i|yd my;

	 	 	 iólrKh fhdod .kak'

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

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

R =       +a2
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		  (vi)	 by;  b  (ii)  i|yka  l%shdj,sh isÿ lsÍug ;, o¾mKhla Ndú;d l< yels o@ ms<s;=r

	 	 	 meyeos,s lrkak'

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

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

^02&	 .,a leghl ialkaOh fiùug >q¾K uq,O¾uh fhdod .kakd wegjqula my; oelafõ'

	 (i)	 A, B, C kï lrkak'

		  A -	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	 B -	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		  C -	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 (ii)	 Ndr t,a,Sug m%:u fuu mÍCIKfha oS m%:ufhka isÿlrkafka l=ula o@

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

	 (iii)	 Ndr t,a,Sug fhdod .kakd ;ka;=j, ;sìh hq;= ,laIK 03 la ,shkak'

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

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

	 (iv)	 M = 50 g kï m0 ialkaOh o 50 g g wdikak ialkaOhla ùfï jdish l=ula o@

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

	 (v)	 >q¾K uq,O¾uh Ndú;fhka y, M, x, m0 wvx.= m%ldYkhla y i|yd ,nd .kak'

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

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

	 (vi)	

		  x yd y i|yd ,nd.;a mdGdxl by; j.=fõ oelafõ'

	 	 (a)	 fuu mdGdxl ms<sn|j iEySulg m;aúh yels o@ Tfí ms<s;=rg fya;= folla fokak'

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

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

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

x / cm 8.0 12.0 16.0 20.0 24.0
y / cm 7. 1 11.9 16.7 21.5 25.3
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		  (b)	 tu w.hkag wod< m%ia:drh m%ia:dr.; lrkak'

		  (c)	 m%ia:drh Ndú;fhka m0 ys w.h fidhkak'

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

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

	 (vii)	 .,a  legfha  >k;ajh  fiùu  i|yd  .,alegfha msysàu fjkia fkdfldg YsIHfhla c,

	 	 îlrhl  .,alegh  my; mßos .s,ajd kej; iu;=,s; lsÍug M ialkaOfha msysàu fjkia

	 	 lrk ,oS'

	 	 c,fha >k;ajh Pw, y1, y weiqßka ùÿrej, >k;ajh ρ i|yd m%ldYkhla ,nd .kak'

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

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

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

^03&	 fyhd¾ WmlrKhla Ndú;fhka øjhl idfmaCI

	 >k;ajh fiùug YsIHfhla ie,iqï lrhs'
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	 (i)	 A yd B îlr folg c,h yd N+ñf;,a ødjK fjk fjku oud we;s w;r tla tla n÷fka

	 	 we;af;a ljr øjh oehs kï lrkak'

		  A -	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	 B -	 ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 (ii)	 by; rEmfha øj l|ka by< hdu i|yd úhhq;= wjYH;djh l=ula o@

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

	 (iii)	 tA i|yd l<hq;= ld¾hh l=ula o@

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

	 (iv)	 mÍCIKhg  wjYH  kuq;a  oS  we;s  rEmfha  fmkajd fkdue;s ñkqï WmlrKh yd wu;r

	 	 Wmdx.h kï lrkak'

		  (a)	 ñkqï WmlrKh (- ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

		  (b)	 wu;r Wmdx.h (- '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

	 (v)	 N+ñf;,aj, idfmaCI >k;ajh uekSug .; hq;= ñkqï fudkjd o@

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

	 (vi)	 wod< ñkqï rEmigyfka ,l=Kq fldg ^øj mDIaGfha isg by<g&" tajd weiqßka iólrKhla

	 	 ,shd idfmaCI >k;ajh wkql%uKh u.ska ,efnk fia iólrKfha úp,H ilia lrkak'

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

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

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

	 (vii)	 wod< m%ia:drfha o< yevh my; w|skak' wlaI kï lrkak'

	 (viii)	 by;  mÍCIKh  CuSO4  j,  idfmaCI  >k;ajh  fiùu  i|yd  isÿ lf<a kï ,nd .;a

	 	 mdGdxl j,g wkqrEmj ,eìh hq;= m%ia:drh o by; m%ia:drfhau we| kï lrkak'

	 (ix)	 øj l|kays Wi iEu úgu yels ;rï úYd, w.hla .ekSu iqÿiq uka o@

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

	 (x)	 (a)	 u k,hg jvd fuys we;s jdish l=ula o@

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

45º
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		  (b)	 fujeks  mÍlaIK  j,oS  úYd,  wNHka;r wrfhka hq;a k,hla .ekSfuka jk jdish

	 	 	 l=ula o@

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

^04&	 rEmfha  fmkajd  we;s  mßos  ir, wj,ïnh Ndú;d fldg .=re;ajc ;ajrKh (g) ks¾Kh lsÍug

	 Tng kshuj we;'

	 (a)	 fuu mÍCIKh isÿ lsÍu i|yd wjYH wu;r ñkqï WmlrK iy whs;u kï lrkak'

	 	 wu;r ñkqï WmlrK ( ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 wu;r whs;u ( '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 (b)	 (i)	 ir,  wj,ïnhl  foda,k  ld,dj¾;h (T)  i|yd  m%ldYKhla  foda,k  os. (ℓ) iy

	 	 	 .=re;ajc ;ajrKh (g) weiqßka ,shd olajkak'

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

		  (ii)	 fuu mÍCIKfha ksYaÑ; foda,k os. l=ula o@

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

		  (iii)	fuysoS wj,ïnfha kQ, fmdfrdmam isÿrla ;=,ska fhoSfï we;s jdish l=ula o@

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

		  (iv)	 wj,ïnh foda,kh lrjk ksjeros wdk; fldaKh fldmuK o@

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

		  (v)	 úrdu  >áldj  l%shd;aul  fldg  foda,k  .Kkh  lsÍfï fodaIh u`. yrjd .kafka

	 	 	 flfia o@

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

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

	 (c)	 iqÿiq ir, f¾Ld m%ia:drhla we|Su u.ska .=re;ajc ;ajrKh (g) ks¾Kh lsÍug iólrKh

	 	 ilikak'

		  ''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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	 (d)	 m%ia:drfhka ,enqKq wkql%uKh        × 10
_2 S2  m

_1 kï g ys w.h fidhkak'

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

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

	 (e)	 Tn by; (a) ys i|yka l, whs;uh ;eìh hq;= ia:dkh rEmigyfka ,l=Kq lrkak'

	 (f)	 fuu  mÍlaIKfha  oS  os. iïnkaO m%;sY; fodaIh 1% la jk mßos ;nd .; hq;=" ;ka;=fõ

	 	 wju os. fldmuK o@

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

	

B  fldgi - rpkd
m%Yak y;frka follg muKla ms<s;=re imhkak' g = 10ms-2  f,i .kak'

^05&	 neflda  hka;%hla  hkq  ødj  moaO;shla  iys;  lekSï  hka;%hla  jk  w;r"  tys  ndyqfõ  tla

	 fl<jrlg  lekSï  nlÜgqj (digging bucket) iú fldg we;' neflda hka;%fhka úYd, Ndrhka

	 lekSï  lsÍu  fukau  /f.k  hduo  isÿ  l< yel' fuu ish¨u l¾;jHhka i|yd ødj moaO;s

	 (hydraulics) Ndú;d lrhs'

	 (a)	 Ndrhka   tiùu  i|yd  Ndú;  lrk  ødj  mSvl  moaO;shla  iys;  hdka;%sl  nlÜgqjla

		  (mechanical bucket) my; rEmfha oelafõ'

	 	 by;  ^1&  rEmfhys  fmkajd we;s F n,h imhkq ,nkafka tu rEmfha u fmkajd we;s ødj

	 	 moaO;sh  Ndú;fhks'  C  ,laIHfha  oS  F  n,hla  fhosh  hq;=h'  m%Odk  fmdïmfha  we;s

	 	 msiagkfhys  yrialv  j¾.M,h 5 cm2  jk  w;r C ,laIHfha we;s msiagkfhys yrialv 

	 	 j¾.M,h 100 cm2 fõ' F n,h ,nd .ekSu i|yd m%Odk fmdïmfha we;s msiagkhg 1000 N
		  l  n,hla  (F1)  iemhsh  hq;=h'  AD  fldgi  wp,  jk w;r AB fldgi A jgd iqugj

	 	 N%uKh úh yels mßos A ys oS iqugj wiõ lr we;'

		  (i)	 F yd F1 w;r iïnkaO;djhla f.dvk.d .ekSug Ndú;d l< hq;= uQ,O¾uh l=ula o@

		  (ii)	 by; (a) (i) ys i|yka l< uQ,O¾uh ,shd olajkak'

		  (iii)	 F ys w.h fidhkak'

		  (iv)	 ødj fmdïmfha iïmSvl f;,aj, mSvkh fldmuK o@

		  (v)	 ^1&  rEmfhys  fmkajd  we;s  mßos" f,day ndyqj iy hdka;%sl nlÜgqj iu;=,s;;djfha

	 	 	 mj;ajd .ekSu i|yd" ødj moaO;shla Ndú;fhka C ,laIHfha oS F n,hla fhosh hq;=h'

			   F ys  osYdj AB g ,ïnl fõ' f,day ndyqj iy hdka;%sl nlÜgqfõ ialkaOh 1000 kg
	 	 	 la fõ' hdka;%sl nlÜgqfjka tiúh yels Wmßu Ndrh W kï A jgd >Q¾K .ekSfuka

			   W ys w.h fidhkak' wod< os. m%udKhka rEmfha ,l=Kq lr we;'

1
46
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	 (b)	 oeka"  A  ikaêh jgd N%uKh jk f,day ndyqj iy

	 	 thg   iïnkaê;  Ndrh  iu.  hdka;%sl  nlÜgqj

	 	 i<lkak' tu N%uKhg wod< fldaKsl m%fõ.h (ω)
		  ld,h (t)  m%ia;drh  ^2&  rEmfhys olajd we;' fuu

	 	 N%uKh   ;=<   b;sß  fldgia  wp,j  mj;sk  nj

	 	 i<lkak'  A  yryd hk wlaIhla jgd f,day ndyqj

	 	 iu.   thg   iunkaê;   Ndrh   iu.   hdka;%sl

	 	 nlÜgqfõ wjiaÓ;s >Q¾Kh

		  1200 kgm2 f,i .kak'

		  (i)	 ^2&  rEmfhys  fmkajd  we;s p,s;fha (0 - 6) s olajd ld,h ;=< f,day ndyqj iu. tys

	 	 	 weñkqï j, fldaKsl ;ajrKh .Kkh lrkak'

		  (ii)	 ^2& rEmfhys fmkajd we;s p,s;fha uq,a 6 s ;=< fuu ndyqj u; tkacsfuka we;s lrk

	 	 	 jHdj¾;h .Kkh lrkak'

		  (iii)	 ^2& rEmfha fmkajd we;s 12 S ;=<" ndyqfõ fldaKsl úia:dmkh fidhkak

	

	 (c)	 fuu  neflda  hka;%h  ;sria  iDcq  mdrl 72 kmh
_1  tAldlr m%fõ.fhka .uka .kakd úg

	 	 p,s;hg  tfrys  m%;sfrdaë  n,h 0.025 Nkg
_1 fõ'  fuu  neflda  hka;%fha  uq`M ialkaOh

		  10 000 kg kï" tu m%fõ.fha oS fuu neflda hka;%fha cjh ^laIu;dj& fidhkak'

	 (d)	 miqj  fuu  neflda  hka;%h  ;srig  12º  wdk;  jQ  ke.aula  iys;  ud¾.hl  by;  (c)
	 	 cjfhkau  by<g  .uka  lrhs'  fuys  oS p,s;hg tfrys m%;sfrdaë n,h 3 N kg

_1 fõ kï"

	 	 fuu  neflda  hka;%h  by<g .uka lrk Wmßu m%fõ.h fidhkak' [sin(12º) = 0.2 f,i

	 	 .kak'] 

^06&	 (a)	 wdlsñäiaf.a uQ,O¾uh i|yka lrkak'

	 (b)	 >klu 20 cm jk ,E,a,la c,h u; mdfõ' ,E,af,a >k;ajh 800 kgm
_3 o c,fha >k;aj

		  1000 kgm
_3 o kï"

		  (i)	 c,h ;=< .s,S we;s Wi fldmuK o@

		  (ii)	 oeka ,E,a, u;g 60 kg la nr ñksfila k.shs kï" ñksidg wdmodjla fkdùu i|yd

	 	 	 ,E,a,g ;sìh hq;= wju j¾.M,h fldmuK o@

	 (c)	 (i)	 ,E,af,a  j¾.M,h 2 m2  kï  ,E,a,  c,h  u; ksoyfia mdfjñka ;sìh oS >k;ajh

			   1200 kgm
_3  jQ  øjHhlska  iEÿkq >k jia;=jla ,E,af,a há me;af;ka m;=,g iúl,

	 	 	 fyd;a  ,E,a,  iïmQ¾Kfhkau c,fha .s,S mdfõ kï" iú l, >k jia;=fõ ialkaOh

	 	 	 fldmuK o@

		  (ii)	 >k  jia;=j  m;=,g  iú  lsÍu  fjkqjg  m;=,g  ;ka;=jlska  iïnkaO  lf,a  kï

	 	 	 ;ka;=fõ wd;;sh fidhkak' ^;ka;=fõ nr fkdi,ld yßkak'&

		  (iii)	 hï   fudfyd;l  ;ka;=j  leã  .sfha  kï  ,E,a,  by,  ke.Su  wrUk  ;ajrKh

	 	 	 fidhkak'

	 (d)	 uqM mßudj 4 m3 la jQ ysia fndaÜgqjla uqyqfoa oS tys mßudfjka      la  .s,S  mdfõ'  th ;=<

		  3060 kg  l  ialkaOfhka  hq;a  NdKav mgjd we;s úg tys mßudfjka      la .s,S we;s nj

	 	 ksÍCIKh úh' fuu fndaÜgqj uqyqfoka .uka wrUd >k;ajh 1000 kgm
_3 jQ ñßosh

	 	 l<mqjlg we;=¨ úh'

		  (i)	 uqyqÿ c,fha >k;ajh fidhkak'

		  (ii)	 fndaÜgqfõ ialkaOh fidhkak'

		  (iii)	 l<mqjg we;=`M jQ miq fndaÜgqfõ ljr mßudjla c,h ;=< .s,S mj;S o@

		  (iv)	 l<mqj ;=< oS fndaÜgqjg megúh yels Wmßu ialkaOh ^fuh fndaÜgqj .s,Sfï iSudldÍ

	 	 	 wjia:dj f,i i<lkak'& fldmuK o@

1
8 7

8



10

^07&

	 ;sri  iu. θ fldaKhla idok fia m ialkaOh we;s WKavhla 50 ms
_1 m%fõ.hlska úoskq ,efí'

	 tys  Wmßu  m%laIsma;  ,laIfha oS th os. ógr 10/3 jQ ieye,a¨ wú;kH ;ka;=jlska t,a,d we;s

	 ialkaOh 3 m  jk f.da,hl .eà th ;=,g ld joS' .egqfuka miq ;ka;=j 120º fldaKhla idok

	 mßos by< k.S' g = 10 ms
_2

	

	 (a)	 m WKavh p,s;h wdrïN lrk m%fõ.fha ;sria yd isria ixrpl θ weiqßka ,shkak'

	 (b)	 m%laIsma;fha Wmßu ,laIfha oS m%fõ.h θ weiqßka fldmuK o@

	 (c)	 WKavh  3 m  ialkaO  iu.  .egqu i|yd .uH;d ixiaÓ;s kshuh ,shkak' moaO;sh p,s;h

	 	 wrUk m%fõ.h Vx f,i .kak' Vx i|yd m%ldYkh ilikak'

	 (d)	 (i)	 B  iy  E  ,laI  i,ld  B  ysoS  moaO;sfha  m%fõ.h  fiùu i|yd Tn fhdod.kakd

	 	 	 uQ,O¾uh i|yka lrkak'

		  (ii)	 tkhska B ysoS moaO;sfha m%fõ.h fidhkak'

		  (iii)	 θ ys w.h fidhkak' ^wxYl j,ska wjYH ke;'&

		  (iv)	 C ysoS ;ka;=j ;sria jkúg ;ka;=fõ wd;;sh .Kkh lrkak' ^m = 1 kg f,i .kak'&

	 (e)	 (i)	 ialkaO moaO;sh C g <`.djk úgu ;ka;=j leã .sfha kï ialkaO bkamiq we;s lrk

	 	 	 p,s;fha iajNdjh meyeos,s lrkak'

		  (ii)	 ;ka;=j levqkq fudfydf;a isg jia;=j fmd<jg jeàug fldmuK ld,hla .; lrhs

	 	 	 o@   10.66 = 3.25 f,i .kak'

	 (g)	 fmd<jg m;s; ùu f;la WKavh wdrïNfha isg fldmuK ;sria ÿrla .uka lr ;sfí o@

C

h
ℓ
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^08&	 ir,  wkqj¾;Sh  p,s;h  ksrEmKh lrk fmdÿ iólrKh a = -w2x fõ' fuu w hkq fldaKsl

	 m%fõ.hhs'

	 (i)	 fuu p,s;hg wod< ;ajrK - úia:dmk m%ia:drh we| olajkak'

	 (ii)	 ir, wkqj¾;s p,s;hl fhfok jia;=jl ld,h t" jk wjia:dfõ oS úia:dmkh x"

			    x = 0.5 sin(2t + 1) hk iólrKfhka ksrEmKh lrhs' fuu p,s;fha

		  (a)	 úia:drh	 (b)	 fldaKsl m%fõ.h	 (c)	 wdj¾; ld,h

		  (d)	 ixLHd;h	 (e)	 ld,drïNl fldaKh fidhkak'

	 (iii)	 my; rEmfha oelafjkafka ialkaOh M jk" A tAldldr yrialvla we;s jia;=jla >k;ajh

		  d jk øjhla ;=< iu;=,s;j mj;sk wdldrhhs'

	 	 	 	 	 	 fuu  jia;=j  x  l=vd  ÿrla  øjfha .s,ajd uqod yeÍfuka

	 	 	 	 	 	 foda,kh l< miq tys foda,k wdj¾; ld,h T = 2π

	 	 	 	 	 	 nj fmkajkak'

	 (iv)	 ir, wkqj¾;S p,s;hl fhfok jia;=jl wdj¾; ld,h 8 s fõ' ld,h t = 0  oS jia;=j tys

	 	 foda,k  flakaøfha  msysghs'  p,s;fha 1 jk yd fojk ;;amr ;=< jia;=j .uka .kakd ÿr

	 	 m%udK w;r wkqmd;h fidhkak'
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