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²	 m%Yak ish,a,g u ms<s;=re imhkak'

²	 01  isg  40  f;la  tla  tla  m%Yakhg ^1&" ^2&" ^3&" ^4&" ^5& hk ms<s;=rej,ska ksjeros fyda b;du;a

	 .e<fmk ms<s;=r f;dard th W;a;r m;%fha l;srhla ^& olajkak'

^01&	 ld¾hfha udk j,g iudk udk we;af;a"

	 ^1&	 Yla;shg h'	 ^2&	 n,hg h'	 ^3&	 .uH;djg h'

  	 ^4&	 laIu;dj ^cjh& gh'	 ^5&	 wdfõ.hg h'

^02&	 jdykhl  .uka  ÿr  S iy .uka ld,h t w;r iïnkaOh olajk iólrKh S = At2 (1 + ½Bt)
	 fõ' A iy B j, udk ms<sfj<ska"

	 ^1&	 LT2 ; L½ T3/2	 ^2&	 T2 ; T3	 ^3&	 LT
_
2 ; T

_
1

  	 ^4&	 LT
_

2 ; (LT
_

3)½	 ^5&	 L ; L

^03&	 rEmfha  fmkajd  we;s  WmlrKfhys  m%Odk  mßudkfha fldgia 9 la tkï j¾ksh¾ mßudkfha

	 fldgia 10 la iu. iïmd; fõ' rEm igyfkys oelafjk mdGdxlh

	 ^1&	 25 mm	 ^2&	 25.4 mm
	 ^3&	 25.5 mm	 ^4&	 25.6 mm
	 ^5&	 26.1 mm

^04&	 my; i|yka ñkqï i,ld n,kak'

	 A)	 1 mm >klula we;s f,day ;yvqjl >klu uhsfl%dógr bial=remamq wdudkhlska uekSu'

	 B)	 90 cm os.la ógr fldaÿjlska uekSu'

	 C)	 f,day oKavl 0.5 mm l m%idrKhla f.da,udkhlska uekSu'

	 my;  i|yka  l=ula  u.ska tla tla ñkqu yd iïnkaO ù we;s Nd.sl fodaI wdfrdayK ms<sfj<g

	 olajd we;s o@

	 ^1&	 A, B, C	 ^2&	 C, A, B	 ^3&	 B, A, C	 ^4&	 A, C, B	 ^5&	 B, C, A

^05&	 ksYap,;dfõ  isg  ksoyfia jefgk fnda,hla ;sria fmd<jla iu. mQ¾K m%;Hdia: .egqula we;s

	 lrhs'  fnda,h  .eàfuka  miq j  laIKsl ksYap,;ajhg m;ajk wjia:dj olajd tys m%fõ. (v) -
	 ld, (t) m%ia;drh jvd;a u fyd|ska ksrEmkh jkafka"

	 	 ^1&	 ^2&	 ^3&	 ^4&	 ^5&	
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^06&	 x  iy y ÿïßh ia:dk folla w;r ÿïßhl p,s;h i|yd

	 m%fõ.h (v) - ld, (t) m%ia;drhla rEm igyfkys oelafõ'

	 t1,  t2  iy  t3  ld,  wka;r  ;=<  oS  ÿïßh  .uka l< ÿr

	 ms<sfj<ska  3 km,  11 km  iy  2 km  fõ' ÿïßfha Wmßu

	 m%fõ.h kmh-1 j,ska

	 ^1&	 27	 ^2&	 30	 ^3&	 35 
	 ^4&	 40 	 ^5&	 42

 ^07&	 tAldldr  ukaokhlska  .uka  lrk  fudag¾  r:hl  m%fõ.h 30 ms-1   isg 15 ms-1  olajd 10 s
	 ld,loS wvq fõ' th ksYap,;djg m;a jkafka ;j fldmuK ld,hlg miqj o@

	 ^1&	 5 s 	 ^2&	 10 s	 ^3&	 12 s 	 ^4&	 15 s	 ^5&	 20 s

^08&	 rn¾  fnda,hla  ksYap,;dfõ  isg  ;o  ;sria mDIaGhla u; jeàug i,iajkq ,efí' jd;h ksid

	 we;s  jk m%;sfrdaOh fkdi<ld yßh úg" fnda,fha p,s;h jvd;a u fyd|ska ksrEmKh lrkqfha

	 my;  oelafjk m%fõ. - ld, (V - t) jl%j,ska lskï tflka o@ ^fuu m%ia;drj, fnda,h my;g

	 .uka lrk úg oS V Ok hhs i,lkak'&

	 ^1&	  ^2&	 ^3&	 ^4&	 ^5&	

^09&	 ieye,a¨ o`vq follg ;ka;= u.ska we|d we;s A, B iy C jia;=ka ;=kl

	 ieleiaula  rEmfha  fmkajd  we;' jia;=ka iy wdOdrl ;ka;= w;r ÿr

	 rEmfha  olajd  we;' A ys  ialkaOh 10 g kï ieleiau rEm igyfkys

	 oelafjk wdldrhg iu;=,s;;djfha mej;Su i|yd C ys ialkaOh

	 ^1&	 5 g	 ^2&	 10 g	 ^3&	 15 g
	 ^4&	 2 g	 ^5&	 30 g

^10&	 my; oS we;s l=uk rEmigyklska 8 N iy 6 N ffoYsl fofla tl;=j ksjerosj ksrEmKh lrhs

	 o@

	 ^1&	  ^2&	 ^3&	 ^4&	 ^5&	

^11&	 my; olajd we;s n, ldKav i|yd iïm%hqla; Y=kH n,hla ;sìh fkdyelafla l=ulg o@

	 ^1&	 2N, 2N, 2N	 ^2&	 2N, 3N, 4N	 ^3&	 1N, 2N, 2N
	 ^4&	 1N, 1N, 2N	 ^5&	 1N, 2N, 4N

^12&	 i¾jiu  ,Kq  follska  ;sria  f,i t,a,k ,o tAldldr ,S

	 mrd,hla u; isgf.k isák 60 kg ialkaOhska hq;= ñksfila

	 ì;a;shl  ;ska;  wdf,am  lrhs' mrd,fha ialkaOh 20 kg ls'

	 ñksidg  wdrlaIdldÍ  f,i  A  iy  B  w;r  .uka  lsÍug

	 yelsjk  f,i tla tla ,Kqj u.ska ord .; hq;= wju wd;;s

	 n,h l=ula o@

	 ^1&	 100 N	 ^2&	 400 N	 ^3&	 600 N 	 ^4&	 700 N  	 ^5&	 800 N
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^13&	 taldldr  lïìhla rEmfha olajd we;s mßos kjd we;' ADB
	 iy BEC w¾O jD;a; fõ' D hkq AD = DB jk mßos ADB
	 w¾O jD;a;h u; msysá ,laIHhls' moaO;sh D j,ska ksoyia

	 f,i t,ajqjfyd;a AC yd isri w;r fldaKh

	 ^1&	 0º 	 ^2&	 30º 	 ^3&	 45º 
	 ^4&	 60º  	 ^5&	 90º 

^14&	 rEmfha fmkajd we;af;a ;sria fïihla u; ;nd we;s fi,a,ï nvqjl

	 yria  lemquls'  fuh  yeu  úg  u  moaod w;yeßh úg Wvql=re isria

	 msysgqula  ,nd .kS' fuu NdKavfha .=re;aj flakaøh msysàug jvd;au

	 yels ia:dkh"

	 ^1&	 A	 ^2&	 B	 ^3&	 C
	 ^4&	 D	 ^5&	 E

^15&	 1000 kg  ialkaOhla  we;s 5 ms-1 tAldldr fõ.hlska my<g .uka lrk wdfrdaylhla tAldldr

	 ukaokhlska 10 m ;=< ksYaÑ,;djg meñfKa' >¾IK n, fkd.sKsh hq;= kï ukaokfhka .uka

	 lrk úg tys wdOdrl flan,fhys wd;;sh"

	 ^1&	 7500 N	 ^2&	 8750 N	 ^3&	 10000 N	 ^4&	 11250 N	 ^5&	 12500 N

^16&	 ialkaOh" 1000 kg jQ jdykhla ;sria mdrla osf.a 20  ms-1 fõ.hlska .uka lrhs' welai,f¾grh

	 uqod  yeßh  úg 5 s  ld,hla ;=<  oS tys fõ.h 10 ms-1 olajd my; nis' jdykh u; l%shd lrk

	 Y=oaO m%;sfrdaê n,h

	 ^1&	 100 N fõ'	 ^2&	 1000 N fõ'	 ^3&	 2000 N fõ'	 ^4&	 4000 N fõ'	 ^5&	 5000 N fõ'

^17&	 (a) iy (b) rEmj, fmkajd we;s wkaoug tll nr 10 N jQ i¾j iu ,S l=Üá folla iqug ;sria

	 fïi folla u; ;nd we;'

	 (a)  ys  ,S  l=Üáh  wj;kH  ;ka;=jlg  ne|  tu  ;ka;=j iqug lmamshla jgd hjd 10 N n/;s

	 ksoyfia  t,af,k  ;j;a  ,S  l=Üáhlg  .eg  .id  we;'  (b)   ys oS tjeks iudk ;ka;=j iqug 

	 lmamshla  yryd  hjd  ;ka;=  fl<jr 10 N  isria  hál=re  n,hla  u.ska  w|skq  ,efí' fuu

	 ieleiafuys"

	 ^1&	 (b) ys fïih u; we;s ,S l=Üáh lmamsh foig ;ajrKh jk w;r (a) ys tfia fkdfõ'

	 ^2&	 (a) iy (b) hk foflys u ,S l=Üáj, ;ajrKh tlu w.h .kS'

	 ^3&	 (a) ys ,S l=Üáfha ;ajrKh jeä h'

  	 ^4&	 (b) ys ,S l=Üáfha ;ajrKh jeä h'

	 ^5&	 (a) iy (b) hk foflys u we;s ,S l=Üá ;ajrKh fkdfõ'

	

^18&	 ialkaOh  m  jk"  wNHdjldY  .dñfhla  isák wNHdjldY hdkhla if|ys mDIaGfha 5 g'  isg

	 wdrïNl isria ;ajrKhla iys; j .uka werô h' fuys g' hkq if|ys ksoyfia jeàfï ;ajrKh

	 hs' wNHdjldY .dñhd u; hdkh u.ska we;s lrk isria m%;sl%shdj

	 ^1&	 Y=kHh fõ'	 ^2&	 mg' fõ'	 ^3&	 4 mg' fõ'	 ^4&	 5 mg' fõ'	 ^5&	 6 mg' fõ'

^19&	 rEmfha  fmkajd  we;s  wdldrhg 12 N ;sria n,hla u.ska 5 N nrlska hq;a

	 l=Üáhla  r`M  isria ì;a;shlg tfrysj ;,a¨ lrkq ,efí' l=Üáh ksYap,j

	 ;sfnkafka kï" ì;a;sh u.ska l=Üáh u; fhdok n,fha úYd,;ajh jkqfha"

	 ^1&	 17 N  h'	 ^2&	 13 N  h'	 ^3&	 12 N  h' 	 ^4&	 7 N  h'	 ^5&	 5 N  h'
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^20&	 rEmfha  olajd we;s wdldrfha ld,h iu. fjkia jk

	 n,hla (F)  >¾IKh  rys;  ;sria ms,s u; wdrïNfha

	 ksYap,;dfõ  we;s  ialkaOh 10000 kg  jQ r:hla u;

	 l%shd lrhs' 100 s lg miqj r:fha fõ.h

	 ^1&	 2.5 ms-1 fõ'

	 ^2&	 5 ms-1 fõ'

	 ^3&	 7.5 ms-1 fõ'

	 ^4&	 10 ms-1 fõ'

	 ^5&	 15 ms-1 fõ'

^21&	 wdrïNfha  oS ksi,;djfha mj;sk ialkaOh 0.5 kg jk

	 fnda,hlg ms;a;lska myr fohs' ld,h (t) iu. fnda,h

	 u; n,fha (F) úp,kh rEmfha fmkajd we;' ms;af;ka

	 bj;a jk úg fnda,fha fõ.h jkqfha"

	 ^1&	 10 ms-1	 ^2&	 8 ms-1

	 ^3&	 6 ms-1  	 ^4&	 4 ms-1

	 ^5&	 2 ms-1

^22&	 jia;=jla ;sria fïihla u; we;' fuu jia;=j Y=kHfha isg tAldldrj jeäjk F ;sria n,hlska

	 woskq  ,enq  úg  jia;=j  u;  l%shdlrk  >¾IK n,h f ys úp,kh jvd fyd|ska ksrEmkh jk

	 m%ia;drh jkqfha"

	 ^1&	  ^2&	 ^3&	 ^4&	 ^5&	

		
^23&	 ialkaOh  50 kg  jk fmÜáhla (A) f,dßhl ;sria ;Ügqj u;

	 rEmfha oelafjk wdldrhg ;nd we;' fmÜáh iy f,dß ;Ügqj

	 w;r iaÓ;sl >¾IK ix.=Klh 0.8 jk w;r f,dßh iDcq ;sria

	 ud¾.hla  osf.a  ;ajrKh  fõ' fmÜáh f,dß ;Ügqj u; ,siaid

	 fkdhk f,i f,dßhg ;eìh yels Wmßu ;ajrKh jkafka"

	 ^1&	 2 ms-2	 ^2&	 4 ms-2	 ^3&	 8 ms-2	 ^4&	 10 ms-2	 ^5&	 12 ms-2

^24&	 iu;, fmdf<djla u; tl tflys ialkaO m jk

	 i¾jiu  l=[a[ folla tllg tlla iómj ;nd

	 we;' rEmfha fmkajd we;s whqßka ialkaOh M jk

	 >klhla  tu  l=[a[  u; ;nd we;' >klh yd

	 l=[a[ w;¾ >¾IKhla fkdue;s nj Wml,amkh

	 lrkak'  l=[a[  yd  fmdf<dj  w;r  iaÓlsl  >¾IK ix.=Klh μ fõ' l=[a[ p,kh fkdù

	 ix;=,kh l< yels M ys úYd,;u w.h fokq ,nkafka"

	 ^1&	 μm	 ^2&	  μm	 ^3&	 2μm	 ^4&	 (1 - μ)m	 ^5&	 2 (1 - μ)m
		   2		  1 - μ		  1 - μ	

^25&	 m1 iy m2 ialkaO folla ms<sfj<ska F1 iy F2 n, foll l%shdldÍ;aj hgf;a ksYap,;dfõ isg

	 .uka wrUd iudk ÿrl oS iudk .uH;d ,nd .kS'       wkqmd;h jkqfha"

	 ^1&	 m1
2  

h'
	 ^2&	 m2   

h'
	 ^3&	 m2

2  
h'

 	 ^4&	 m1   
h'

	 ^5&	 1  h'

		  m2
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f
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^26&	 ld¾hlaIu;dj 100% jQ ieye,a¨ lmams moaO;shla rEmfha fmkajd we;'

	 180 kg jQ Ndrhla tiùug wjYH F n,fhys wju w.h jkqfha"

	 ^1&	 0
	 ^2&	 45 kg
	 ^3&	 60 kg
	 ^4&	 90 kg
	 ^5&	 180 kg

^27&	 rEmfha fmfkk mßos jdfka fnda, ;=kla f,day ms,a,la u; A, B iy C msysgqï ys ksYap,j ;nd

	 we;'  fnda,hkays  tla  tla  msysgqu  i|yd  tys  iu;=,s;;dfõ iajNdjh my; oelafjk lskï

	 m%;spdrhlska ksjeros j oelafõ o@

^28&	 ialkaOh  2 M jk A kue;s jia;=jla rEmfha fmfkk mßos

	 iqug ;sria mDIaGhla u; ;nd we;s w;r ialkaOh M jk B
	 l=vd  l=Üáhla  jia;=j  uqÿfka  ;nd  we;'  ksi,;djfhka

	 mgkaf.k  B  l=Üáh  A   ys  iqug  mDIaGh  Tiafia my<g

	 i¾mKh  fõ' B l=Üáh A f.ka bj;a jk fudfydf;a oS A
	 ys fõ.h v fokq ,nkaka"

	 ^1&	 v =   2gh	 ^2&	 v =   gh	 ^3&	 v =	 ^4&	 v =	 ^5&	 v =

^29&	 ñáhla rEmfha fmkajd we;s mßos A, B iy C ,laI

	 jgd  tlu  fldaKsl  ;ajrKhlska  moaokq  ,efí'

	 wjYH jk jHdj¾; ms<sfj<ska ΓA, ΓB yd ΓC kï"

	 ^1&	 ΓA > ΓB > ΓC	 ^2&	 ΓA > ΓC > ΓB
	 ^3&	 ΓC > ΓB > ΓA  	 ^4&	 ΓA = ΓC < ΓB
	 ^5&	 ΓA = ΓB = ΓC

^30&	 iudk udk iys; kuq;a >k;aj dA iy dB jk fjkia øjHj,ska idod

	 we;s  A  yd  B tAldldr o`vq folla rEmfha fmkajd we;s mßos N%uKh

	 fõ' o`vqj, N%uK pd,l Yla;Ska iudk kï"

	 A ys fldaKsl .uH;djh   
hk wkqmd;h fokq ,nkafka

	 B ys fldaKsl .uH;djh

	 ^1&	 1	 ^2&	 dA	 ^3&	  dA      
2	 ^4&	   dA	 ^5&	   dA

				    dB		   dB		    dB		    dB

^31&	 tAldldr  >k;ajhla  we;s   A   iy B hk ;drld folg iudk wrhhka we;' B ;drldjg jvd

	 fo.=Khl ialkaOhla we;s A ;drldj B ;drldjg jvd ;=ka .=Khl jeä fõ.hlska nEfï"

	 A  ;drldfõ fldaKsl .uH;dj    
hk wkqmd;h jkqfha"

	 B ;drldfõ fldaKsl .uH;dj

	 ^1&	 1	 ^2&	 2	 ^3&	 3	 ^4&	 6	 ^5&	 18
		  6	

F

180 kg

A B C
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^3&

^4&
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^32&	 wjiaÓ;s  >Q¾Kh I2 iy fldaKsl fõ.h ω2  jQ B wNHjldY hdkhla

	 wjiaÓ;s  >Q¾Kh  I1  iy fldaKsl ω1 jQ  A wNHjldY uOHia:dkhla

	 iu.  rEmfha  fmkajd we;s mßos fmdÿ wlaIh Tiafia iqugj iïnkaO

	 fõ' jia;= foflau p,s;h fkdi,ld yßkak' jia;=  fol iïnkaO jq

	 miq fmdÿ wlaIh jgd moaO;sfha fldaKsl fõ.h jkqfha"

	 ^1&	 ω1 +  ω2	 ^2&	 I1ω1 +  I2ω2

	 ^3&	 I1ω1 -  I2ω2  	 ^4&	 I1ω1 +  I2ω2

		         I1 + I2		           I1 + I2	 ^5&	 I1ω1 +  I2ω2

						              I1 - I2

^33&	 ;u  flakaøh  yryd  hk  isria  wlaIhla  jgd N%uKh úh yels ;sria jD;a;dldr fïihla u;

	 l=vd  ialkaOhla  ;nd  we;'  fïih  N%uKh  l<  úg tys fldaKsl m%fõ.h ω w.hla .kakd

	 fudfydf;a  ialkaO  ,siaid  hEu  wdrïN lrhs' fïi flakaøfha isg ialkaOhg we;s ÿr fo.=K

	 l< úg ialkaOh ,siaid hEu wdrïN lsÍug wjYH wju fldaKsl m%fõ.h jkafka"

	 ^1&	 ω	 ^2&	 ω	 ^3&	 ω	 ^4&	 2ω	 ^5&	 2ω
		  2		  2

^34&	 rEmfha  olajd we;s mßos m%;Hdia: ;ka;=jla u.ska wp, ,laIHhlg iïnkaO lr

	 we;s  fi,a,ï  ldrhla  wrh  2r  jk  ;sria  jD;a;hl  .uka  lrhs'  m%;Hdia:

	 ;ka;=fõ  fkdweÿ  wdrïNl  os. r fõ' ldrfha N%uK ld,dj¾;h T fõ' fldrh

	 bkamiq wrh 3r jk jD;a;hl .uka lrk f;la tys fõ.h jeä lr .kS' ;ka;=j

	 yqla  kshuh  ms<smoS hehs o" m%;sfrdaO n, fkd.sKsh yels hehs o Wml,amkh l<

	 úg ldrfha kj N%uK ld,dj¾;h jkqfha"

	 ^1&	  3  T	 ^2&	  4  T	 ^3&	 T	 ^4&	  3  T	 ^5&	 3 T
		   2		    3				     2		  4

^35&	 rEmfha  fmkajd we;s mßos kq,lska t,a,d we;s ialkaOh M f.da,hla ksh;

	 fõ.hlska ;sria jD;a;hla osf.a lrljkq ,efí' mÍCIKd.drfha oS ksYap,j

	 isák ñksfil= úiska ksÍlaIKh lrk wkaoug f.da,h u; l%shd lrk n,

	 jvd;a fyd|ska ksrEmKh jkafka"

	 ^1&	 ^2&	 ^3&	 ^4&	 ^5&	

^36&	 ieye,a¨  i¾ms, ÿkaklg l fkdweos os.la iy k ÿkq ksh;hla

	 we;'  ÿkafka  tla fl<jrlg ialkaOh m jk l=vd jia;=jla

	 ilr  we;s  w;r wfkla fl<jrg iúlr we;s l=vd ieye,a¨

	 uqÿjla yryd hk isria wlaIhla jgd moaO;sh rEmfha oelafjk

	 wdldrhg  lrljkq ,efí' ÿkak ;sria ;,hl mj;ajd .ksñka

	 jia;=j ω ksh;  fldaKsl  fõ.hlska  wrh R jk jD;a;dldr

	 m:hla Tiafia .uka lrhs kï" túg

	 ^1&	 ω =	 ^2&	 ω =	 ^3&	 ω =

	 ^4&	 ω =	 ^5&	 ω =

I1

I2

ω2

ω1

A

B

M M M M M

k    R - l
m     R

k    
m     ( (
k    R
m   l

.

k     l
m   R

.

k         R
m         l( (1 -
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^37&	 uOHidr ^idfmalaI >k;ajh 0.75& iy c,h ñY%Khl idfmaCI >k;ajh 0.80 fõ' ñY% lsÍfï oS

	 isÿ  úh  yels  mßudfjys  fjkiaùu  fkdKsh  hq;= fia ie,l=jfyd;a" uOHidr iy c,h w;r

	 wkqmd;h mßudj wkqj

	 ^1&	 1 : 4 fõ'	 ^2&	 3 : 4 fõ'	 ^3&	 4 : 5 fõ'	 ^4&	 15 : 6 fõ'	 ^5&	 4 : 1 fõ'

^38&	 >K;Ajh  ρ  jQ  ÿiai%dù  fkdjk wiïmSvH ;r,hla k<hla ;=<ska v fõ.fhka .,hs' A iy B
	 kï  mSvkudk  folla  rEmfha fmkajd we;s mßos k<hg iúlr we;' A iy B mSvkudk u.ska

	 ukskq ,nk mSvk ms<sfj<ska P1 iy P2 kï ;r,h .,k fõ.h v fokq ,nkafka"

	 ^1&	 2(P2 - P1)	 ^2&	 2(P1 - P2)	
		       ρ		       ρ		
  
	 ^3&	 2(P1 + P2)	 ^4&	 (P2 - P1)	
		        ρ		       ρ

	 ^5&	 (P1 - P2)
		     ρ

^39&	 fmdf<dfõ  oS wdj¾; ld,h T jk ir, wj,ïNhla pkaøhd fj; f.k tkq ,efí' fmdf<dfõ

	 iy  pkaøhdf.a  .=re;ajc  ;ajrKhkaf.a  wkqmd;h 6 la  kï  pkaøhd u;  oS ir, wj,ïNfha

	 wdj¾; ld,h jkafka"

	 ^1&	 T	 ^2&	 6T	 ^3&	 6T	 ^4&	 T	 ^5&	 T
								        6		  6

^40&	 ir,  wkqj¾;S p,s;hl fhfok wxY=jl" ld,dj¾;hla (T) ;=<

	 úia:dmkh (x),  ld,h (t)  iu.  úp,kh ùu (a) rEm igyfka

	 fmkajd  we;' ld,dj¾;h ;=< wxY=fõ pd,l Yla;sh (K)" ld,h

	 (t) iu.  úp,kh  jk wdldrh jvd;a fyd|ska ksrEmKh lrkq

	 ,nkafka"

A

V VV

B


