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jD;a; p,s;h  [ Circular motion ]

jia;=jla ;udg mßndysrj msysá ,CIhla $ wCIhla jgd isÿ lrk p,s;h jD;a; p,s;hla f,i ye¢kafõ'

flakaødNsidß n,h  [ Centripetal force ]

rEmfha ±lafjkafka flakaøh O yd wrh r jQ jD;a; m:hl v fõ.fhka .uka .kakd m ialkaOfhka

hq;a wxY=jls'

jD;a; flakaøh foig F = ma fh§fuka"

F =

ñka meyeÈ,s jkafka fuu jD;a; p,s;fha fhfok wxY=j u; jD;a; flakaøh foig         g iudk úYd,;ajhlska hq;a

wiu;=,s; ndysr n,hla mej;sh hq;= njhs' fuu n,h flakaødNsidß n,h f,i ye¢kafõ'

• lsishï wdldrhlska by; flakaødNsidß n,h imhkafka kï muKla wNsu; jD;a; p,s;h mj;ajd .ekSug

jia;=jg yelsfõ'

Wod (- i. ;ka;=jl fl<jrg jia;=jla .eg .id jia;=j jD;a;hl lrljk úg flakaødNsidÍ n,h iemfhkqfha

;ka;=fõ wd;;sfhks'

ii. iq¾hhd jgd .%yf,djl" wdikak jD;a; p,s;h mj;ajd .ekSug wjYH flakaødNsidÍ n,h iemfhkqfha

.=re;ajdl¾IK n,fhks'

iii. + wdfrdams; kHIaáh jgd – wdfrdams; bf,lafg%dak j, wdikak jD;a; p,s;h mj;ajd .ekSug wjYH

flakaødNsidÍ n,h iemfhkqfha úoHq;a wdl¾IKh u.sks'

• by; jD;a; p,s;fha fhfok jia;=jg jD;a; flakaøh foig ;ajrKhla mej;sh hq;= nj;a tfyhska jD;a;

flakaøh foig wiu;=,s; ndysr n,hla ̂ flakaødNsidß n,h& mej;sh hq;= nj;a olskafka jD;a; p,s;hg iyNd.s

fkdù msg; isg ta foi n,d isák ksÍCIlfhls' fun÷ ksÍCIlfhla isákafka wjiaÓ;s rduqjl neúka flakaødNsidß

n,h wjiaÓ;s rduqj,g idfmaCIj fhfokakls'

• flakaødNsidß n,h hkq nr" wd;;sh" iI_K n,h jeks jia;=jla u; ,l=Kq lrk n,hla fkdfõ' flakaødNsidß

n,h hkq jia;=j u; l%shd lrk ish¨ ndysr n, u.ska jD;a; flakaøh foig  we;s lrk iïm%hqla; n,h

ye¢kafjk kuhs'
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flakaødmidß n,h  [ Centrifugal force ]

flakaødNsidß n,hg úYd,;ajfhka iudk jQ;a jD;a; flakaøfhka bj;g msysgkakd jQ;a n,h" flakaødmidß n,h

f,i ye¢kafõ'

• flakaødmidß n,h ±fkkafka jD;a; p,s;fha fhfokakdg muKs' jD;a; p,s;fha

fhfokakd wjiaÓ;s fkdjk rduqjl isákafkls' tneúka flakaødmidß n,h wjiaÓ;s

fkdjk rduqj,g idfmaCIj fhfokakls'

• flakaødNsidß yd flakaødmidß n, tlu jia;=jla u; l%shd lrk neúka tajd ksõgkaf.a ;=kajk kshufha tk

—l%shd - m%;sl%shd˜ .Khg fkdjefÜ'

wjiaÓ;s $ wjiaÓ;s fkdjk rduqj,g idfmaCIj ksõgkaf.a fojk kshuh fh§u

[ Applying Newton's second law ralative to inertial and non-inertial frames ]

Wod(- ^1& iqug N%uK fïihl flakaøhg r È.e;s ;ka;=jlska .eg .eiq ialkaOh

m  jk jia;=j foi A  yd B ksÍCIlhska fofokd n,d isà'

A yd B ksõgkaf.a fojk kshuhg wkqj ;u ksÍCIKh myod fok wdldrh

i,ld n,uq'

A ^ wjiaÓ;s rduqj / inertial frame &

A g wkqj m u; isria ÈYdjg ;ajrKhla fkdue;' tneúka ksõgkaf.a fojk kshuhg wkqj tu

ÈYdjg ndysr wiu;=,s; n,hla fkdmej;sh hq;=h' R = mg f,i .ekSfuka A g fuu ;;a;ajh meyeÈ,s

l, yelsh'

A g wkqj m u; jD;a; flakaøh foig ;ajrKhla mj;S' tneúka ksõgkaf.a fojk kshuhg wkqj tu ÈYdjg ndysr

wiu;=,s; n,hla mej;sh hq;=h' Ag wkqj T uÕska fuu n,h iemfha'

B ^wjiaÓ;s fkdjk rduqj / non - inertial frame &

B g wkqj m u; isria ÈYdjg ;ajrKhla fkdue;' tneúka ksõgkaf.a fojk kshuhg wkqj tu

ÈYdjg ndysr wiu;=,s; n,hla fkdmej;sh hq;=h' R = mg f,i .ekSfuka B g fuu ;;a;ajh meyeÈ,s

l, yelsh'

B g wkqj m u; jD;a; flakaøh foigo ;ajrKhla fkdmj;S' ̂ tlu rduqfõ isák neúka& tneúka tu ÈYdjg ndysr

wiu;=,s; n,hla fkd mej;sh hq;=h' fuu ;;a;ajh myod §ug kï T ;=,kh jk n,hla ^flakaø wmidÍ n,h@&

ie,lSug Bg isÿfõ'

Wod(- ^2& ;ajrKh jk r:fha jy,fhka t,ajd we;s ir, wj,ïnh foi A yd B n,d

isà'

A yd B ksõgkaf.a fojk kshuhg wkqj ;u ksÍCIK myod fok wdldrh

i,ld n,uq'
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A ^wjiaÓ;s rduqj / inertial frame &

isria ÈYdj Tiafia m u; ;ajrKhl fkdmej;Su mg = TCos f,i .ekSfuka ksõgkaf.a fojk

kshuhg wkqj myod §ug A g yelsh'

;sria ÈYdj Tiafia m u; ;ajrKhl mej;Su T Sin  ndysr wiu;=,s; n,h uÕska myod §ug Ag

yelsh'

B ^wjiaÓ;s fkdjk rduqj / non - inertial frame&

isria ÈYdj Tiafia m u; ;ajrKhl fkdmej;Su mg = TCos f,i .ekSfuka ksõgkaf.a fojk

kshuhg wkqj myod §ug B g yelsh'

B g wkqj m u; ;sria ÈYdjgo ;ajrKhla fkdue;' fuu ;;a;ajh ksõgkaf.a fojk kshuhg

wkqj myod §ug kï T Sin  ;=,kh jk —hï n,hlã  ie,lSug B g isÿfõ'

• wjiaÓ;s rduqj,g idfmaCIj ksõgkaf.a fojk kshuh ieuúgu i;H fõ' tfy;a wjiaÓ;s fkdjk rduqjlg

idfmaCIj ksjerÈ m%;sM, ,nd .ekSu i|yd tu rduqjg muKla ±fkk flakaødmidÍ n, jeks woDYHudk n,

úfYaIfhka ie,ls,a,g .; hq;=h'

;sria jD;a;dldr m:hl ÿïßhl p,s;h

 [ Motion of a train on a level circular road ]

fuysos jD;a; p,s;h mj;ajd .ekSug wjYH flakaødNsidß n,h ,nd .; yelafla

wNs,ïn m%;sl%shdfjks' fï i|yd msg; mS,a,g" ÿïßfha frdao wkjYH f,i f;rfma'

fuh j<lajd .ekSug jx.=jl§  jk rEmfha ±lafjk mßÈ msg; mS,a," we;=,;

mS,a,g jvd uola by,ska r|jkq ,efí'

jx.=fõ flakaøh foig F = ma fh§fuka

(R1 + R2) sin   =

isria n, iu;=,s;;dj ie,lSfuka"

(R1 + R2) cos   =  mg

tan  =

=

;sria jD;a;dldr m:hl .=jka hdkhl p,s;h

[ Motion of a airplane on a horizontal circular path ]

fuys§ jD;a; p,s;h mj;ajd .ekSug wjYH flakaødNsidß n,h ,nd .; yelafla

;gq u; we;sjk tijqï n,fhks' tneúka  rEmfha ±lafjk mßÈ ;gq mj;ajd

.ksñka jl% m:hl .uka lsÍug .=jka hdkhg fkdyelsh' tu ;gq  rEmfha

±lafjk mßÈ ;srig hï fldaKhla () wdk; l, hq;=h'
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jD;a; flakaøh foig F = ma fh§fuka"

F sin   = m

isria n, iu;=,s;;dj ie,lSfuka"

F cos   = mg

tan  =

;sria jl% ud¾.hl md meÈhl$h;=re meÈhl p,s;h

[ Motion of a cycle on a level circular road ]

rEmfha ±lafjkafka mÈkakdo iuÕ uq¿ ialkaOh m jQ ihsl,hla wrh r jQ ;sria jx.=jl v
fõ.fhka .uka .kakd wjia:djls'

R hkq frdao folu u; l%shd lrk wNs,ïN m%;sl%shdj, iïm%hqla;hhs' ihsl,h ud¾.fhka

bj;g ,siaiSug ork m%h;akfha§ Bg tfrysj yg .kakd md¾Yaúl iI_K n,h F u.ska

±lafõ' fuh iaÓ;sl iI_K n,hls'

jx.=fõ flakaøh foig

F = ma fh§fuka"

F = m

 iólrKfhka fmfkk mßÈ ihsl,hg jD;a; p,s;h mj;ajd .ekSug wjYH flakaødNsidß n,h imhkafka

md¾Yaúl iI_K n,fhka muKs' ;jo  iólrKfhka fmfkk mßÈ V jeä jk úg F jeäfõ' F jeä ùu hkq

ihsl,h ud¾.fhka bj;g ,siaiSfï m%jK;dj jeä ùuhs' fkd,siaid .uka l, yels Wmßu fõ.fha§ fuu iI_K

n,h" iSudldÍ iaÓ;sl iI_K n,h njg m;a fõ'

fuúg F = R
 ka R = m        fuys  hkq frdao yd ud¾.h w;r iaÓ;sl iI_K ix.=Klhhs'

 ka mg= m

V = rg

by; ,eî we;af;a wrh r jk ;sria jx.=jl ihsl,hlg fkd,siaid .uka l, yels Wmßu fõ.hhs'

V > rg kï ihsl,h ,siaihs'

V2 > rg kï ihsl,h ,siaihs'

>  kï ihsl,h ,siaihs'

ñka fmkS hkafka wrh r jk ;sria jx.=jl ihsl,hla fkd,siaid .uka lsÍug kï frdao yd ud¾.h w;r iaÓ;sl

iI_K ix.=Klhg mej;sh hq;= wju w.h (min)

min = u.ska ,nd fok njhs'

by; rEmfha wdldrhg ihsl,h ish ;,h isriaj ;nd .ksñka jx.=fõ .uka lsÍug W;aidy l, fyd;a .=re;aj

flakaøh jgd F u.ska we;s lrk >Q¾Kh ;=,kh fkdjk neúka ihsl,h jx.=fjka bj;g fmrf,kq we;' fuh

j<lajd .ekSug my; mßÈ ihsl,h jx.=j foig uola we, l, hq;=h'
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jx.=fjka bj;g fkd,siaid .uka l< yels Wmßu fõ.h

jx.=fjka bj;g fkd,siaid .uka lsÍug frdao yd ud¾.h w;r mej;sh hq;=

iaÓ;sl iI_K ix.=Klfha wju w.h

y

G

mg


R

x

F

ihsl,h isrig  fldaKhla wdk;j ;nd .ksñka fkdfmr,S .uka lrkafka

hehs is;uq' fuúg .=re;aj flakaøh jgd >Q¾K ix;=,kh úh hq;=h'

G = 0
F × y = R × x          fuys   =    tan 

=    tan 

=    tan V = rg tan 

x
y

F
R

mV2 / r
mg

• ffioaOdka;slj tan  g wkka;h olajd jeä úh yels neúka V g o wkka;h olajd jeä úh yelsh' tneúka

fkdfmr<S hd yels Wmßu fõ.hg ffioaOdka;slj iSudjla mekúh fkdyelsh'

• fkd,siaid hd yels Wmßu fõ.fhaoS by;  ys F i`oyd F = R wdfoaY l< yelsh'
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y fkdfmr<S .uka l, yels Wmßu

fõ.h
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m      = F

R2 = mg
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;sria jl% ud¾.hl fudag¾ r:hl p,s;h

[ Motion of a cycle on a banked circular road ]

rEmfha ±lafjkafka uq¿ ialkaOh m jQ fudag¾ r:hla V fõ.fhka wrh r jQ ;sria jx.=jl .uka .kakd wdldrhhs'

jx.=fõ flakaøh foig F = ma fh§fuka"

F = m

isria n, iu;=,s;;dj ie,lSfuka"

R1 + R2 = mg

jx.=fjka bj;g fkd,siaid .uka l, yels Wmßu fõ.fha§ F = R fh§fuka"

 ka  (R1 + R2) = m

 ka  mg = m

V = rg

min =

fmr,Sug wdikak;u wjia:dfõ§"

G = 0
F × y = R2 × x

m y = mg × x

V =

mg

G

R1

r

F

R2

md¾Yaúl iI_K n,h
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isria jD;a; p,s;h ( Motion in a vertical circle )

O foig  F = ma  fh§fuka"

T – mg Cos  =         ^ v ksh; fõ.hls&

T =           + mg Cos 

 =  0  [ A ]  =  900  [ B ]  =  1800  [ C ]

T0 =          + mg T90 = T180 =          – mg

T0  >  T90  >  T180

A

BO

T V

mg





C

m v2

r
m v2

r

m v2

r

m v2

r

m v2

r

;sria jD;a; p,s;h ̂ fla;= wj,ïnh& ( Motion in a horizontal circle )

F = ma  fh§fuka"

T Sin  =  ---- (1)

T Cos  = mg   ----  (2)

;   Tan =

• jk mßÈ ̂ ;ka;=j ;sria jk mßÈ& jia;=j lrleúh fkdyel'

    túg mg ;=,kh lsÍug n,hla fkdue;s neúks'

mv 2

r
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rg
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
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01. iulh u; § flakaødNsidÍ ;ajrKh" .=re;ajc ;ajrKhg iudk jk mßÈ mDÓúfha N%uK fõ.h by< .sfha

kï" —ojil˜ ld,h fldmuK jkq we;ao@ mDÓúfha wrh  6400 kmfõ'

02. ähqàßhï kHIaáhla wrh 0.48 m   jk jD;a;dldr ud¾.hl wdf,dalfha m%fõ.h fuka 10] jQ m%fõ.hlska .uka

lsÍug  wxY= ;ajrlhla ;=, i,iajd we;' ähqàßhï kHIaáfha jD;a;dldr ud¾.h mj;ajd .kqfha" pqïnl

n,hla u.sks' fuu n,fha úYd,;ajh fldmuKo @ ̂ wdf,dalfha m%fõ.h = 3 × 108 m s–1   ähqàßhï kHIaáfha

ialkaOh = 4.013 × 10–26 kg&

03. yhsv%cka mrudKqj ms<sn| fnda¾ wdlD;shg wkqj" tys bf,lafg%dakh fm%dafgdakh jgd wrh 0.53 × 10–10  m  jQ

jD;a;dldr ud¾.hl .uka lrhs' fm%dafgdakh;a" bf,lafg%dakh;a w;r mj;sk wdl¾Yk n,h jk

F  ;  F =  ke2  / r2    u.ska ,nd foa" fuys

k  =  9 × 109  Nm2  C–2  iy  e = 1.6 × 10–19  C fõ' bf,lafg%dakfha ialkaOh 9.1 × 10–31  kg  f,i i,ld"

i. bf,lafg%dakfha fõ.h

ii. bf,lafg%dakfha flakaødNsidÍ ;ajrKh

iii. ;;amrhl§ bf,lafg%dakh .uka .kakd jg ixLHdj .Kkh lrkak'

04. wrh  800 m  la jk ;sria jx.=jl 72 km h–1  m%fõ.fhka ÿïßhla .uka l, hq;=j we;' f¾,a mS,s u; md¾Yaúl

f;rmqula f.dv fkdke.Su i|yd msg; mS,a," we;=,; mS,a,g jvd fldmuK isria Wilska mej;sh hq;=o @ mS,s

w;r ;sria ÿr 1.5 m fõ'

05. .=jka hdkhla ;sria jl% m:hl .uka lsÍfï§ tys ;gq ;srig hï fldaKhlska wdk; l, hq;af;a wehs ±hs

myokak' ish ;gq ;srig 100 la wdk; jk mßÈ 360 km h–1  l ksh; fõ.hlska ;sria jl% m:hl .uka .kakd

.=jka hdkhl m:fha wrh fidhkak'

06. mdmeoshl frdao yd ud¾.h w;r >¾IK ix.=Klh 0'5 fõ' mÈkakdo iys;j mdmeÈfha uq¿ ialkaOh 90 kg   fõ'

mdmeÈhg 15 ms–1  fõ.fhka  100 m  wrh we;s ;sria jx.=jl ,siaiSulska f;drj hd yelso @ yels kï ta i|yd

mdmeÈh isrig ljr fldaKhla we< l, hq;=o @

07. i. jl%;d wrh  90m la jq ;sria jx.=jl fudag¾ihsl,hlg hd yels Wmßu m%fõ.h fidhkak' md¾Yaúl

>¾IK ix.=Klh 0.4ls'

ii. fkdfmr,S jx.=j .ekSug Tyq ihsl,h isrig ljr fldaKhlska wdk; l, hq;=o @

iii. by; ud¾.hu ;srig 300  la wdk;j ;kd ;sfí kï Tyqg hd yels Wmßu yd wju m%fõ. fudkjdo@

iv. wNsu; mßÈ ihsl,fha fõ.h jeä lr .ekSug kï ud¾.h ;srig ljr fldaKhla wdk; l, hq;=o@

08. fudag¾ r:hla 15 m s–1  ksh; fõ.fhka hq;=j wrh 100 m  jk ;sria jx.=jl .uka .kS' wdrCId iys;j jx.=j

miq lr hdu i|yd frdao yd ud¾.h w;r >¾IK ix.=Klhg ;sìh hq;= wju w.h fidhkak'

09. fudag¾ r:hla wrh 50 m  jk jx.=jla jgd .uka .kakd idudkH fõ.h 13.4 m s–1  fõ' ,siaiSulska f;drj

jx.=j .ekSug md¾Yaúl >¾IKh wdOdr lr fkd.ekSug ;SrKh lr we;' tfia kï jx.=j ;srig fldmuK

fldaKhla wdk;j ;eksh hq;=o @

10. wrh  100 m  jq ;sria jx.=jl fmr<Sulska f;drj fudag¾ r:hlg hd yels Wmßu m%fõ.h fidhkak' r:fha

.=re;aj flakaøh fmdf<da uÜgfï isg  1 m  l isria Wilska we;s nj;a frdao hd lrk wCI oKav  1.5 m  la È.

nj;a  i,lkak' ̂ r:h ud¾.fhka bj;g úis fkdjkafka hehs Wml,amkh lrkak'&

11. 0.4 kg  ialkaOhla ;ka;=jl wdOdrfhka wrh 1 m  jk isria jD;a;hl V  ksh; fõ.fhka N%uKh lrjkq ,efí'

;ka;=fõ wju wd;;sh 3 N  kï" V,  Wmßu wd;;sh" ;ka;=j ;sria jk úgu tys wd;;sh fidhkak'

12. 10 kg   l ialkaOhlska hq;= jia;=jla isrig wdk; ;ka;=jla u.ska mßN%uKh lrùfuka wrh 4 m   jQ ;sria

jD;a;hl .uka lrjkq ,efí' jia;=fõ taldldr fõ.h 5 m s–1 
  kï ;ka;=fõ isrig wdk;sh;a tys wd;;sh;a

fidhkak'

wNHdi
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13. c,h msrjq nd,aÈhla c,h msg fkdjk mßÈ úYalïNh  250 cm  la jQ isria jD;a;hl lrleúh hq;= wju

m%fõ.h fidhkak'  ( g = 9.8 ms–2 )

14. ;ka;=jl tla fl<jrla wp, ,CIHlgo wfkla fl<jr 0.4 kg ialkaOhlgo iïnkaO lr we;' ialkaOh"

ksh; 4 m s–1  fõ.hlska wrh 1.6 m jk ;sria jD;a;hl .uka .kakd fia ;ka;=j ;srig wdk; lr wp,

,CIHhla jgd lrljkq ,efí' ;ka;=j ;sri iuÕ idok fldaKho" ;ka;=fõ wd;;sho ialkaOfha fldaKsl

m%fõ.h yd wdj¾: ld,ho fidhkak'

15. 500 g   ialkaOfhka hq;a .,la  50 cm    È. ;ka;=jlg we|d ;sfí' ;ka;=fõ wd;;sh 20 N  blaujqj fyd;a ;ka;=j

lefâ' ., isria jD;a;hl lrljkq ,nkafka fmdf<djg 100 cm  la by<ska N%uK wCIh msysgk mßÈh' ;ka;=j

lefvk f;la fldaKsl fõ.h b;d fiñka jeä lrkq ,efí' leäu isÿ ùug jvd;au bv we;af;a ljr

msysàul§o @ túg fldaKsl fõ.h fldmuK o @ ., ìug jÈkafka fld;ekloSo @

16. ialkaOh  3 × 103 kg jq fudag¾ r:hla  36 km h–1   ksh; m%fõ.hlska jl%;d wrh  60m jq

i. W;a;, ii. wj;,

md,ula u;ska .uka .kS' jl%;d flakaøh yd r:h hd lrk f¾Ldj isri iuÕ 100 la idok fudfydf;a§ r:h

u.ska md,u u; fhdokq ,nk wNs,ïn m%;sl%shdj .Kkh lrkak' ;jo ud¾.h W;a;, wjia:dfõ§ by<u

,CIHh yryd r:hg hd yels Wmßu m%fõ.ho  fidhkak'

17. wrh 4m jq ;sria jD;a;dldr ;eáhl .eáh u; isákd mqoa.,fhl= bka bj;g úis ù hdu i|yd l=uk wju

N%uK ixLHd;hla ;eáhg mej;sh hq;= o @ >¾IK ix.=Klh 0.28 fõ' ;eáfha N%uK fõ.h l%ufhka jeä

lrkafka kï fldaKsl m%fõ.h iuÕ >¾IK n,fha úp,kh m%ia:dr.; lrkak'

18. 0.5 kg  ialkaOhla we;s wxY=jla È. 1.25 m   ne.ska jk AC   yd BC   ;ka;= folla u.ska rEmfha fmkajd we;s

mßÈ AB  isria wCIh jgd wrh 0.75 m   jk ;sria jD;a;hl" ;;amrhg N%uK 5 l iS>%;djlska hq;=j mßN%uKh

ùug i,iajd we;'

tla tla ;ka;= fldgfia wd;;s fidhkak'

19. rEmfha fmkajd we;s mßÈ AB wCI oKavlg iDcq fldaKslj oDV f,i

iïnkaO lr we;s 1 m   È. AC ndyqfõ C   ,CIHhg 0.85 m   È.e;s  ;ka;=jlska

m   ialkaOhla t,ajd we;'

ialkaOh" wrh 1.6 m  jk ;sria jD;a;hl mßN%uKh jk fia moaO;sh AB
wCIh jgd N%uKh l,fyd;a" m   ys fõ.h fidhkak'
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20. iqug fïihl uOHfha jQ iqug O  isÿrlska .uka lrk ieye,ä  ;ka;=jl fofl<jrg

m  yd M  ialkaO folla we|d we;'

fïih u; we;s  m  ialkaOh O  flakaøh lr.;a ;sria jD;a;hl N%uKh fõ' O isg m
ialkaOhg we;s ;ka;= fldgfia È. l  úg ;ka;=fõ wfkla fl<jrg .eg .eiq

M  ialkaO wp,j mej;Su i|yd m  ialkaOh N%uKh úh hq;= ixLHd;h fidhkak'

21. AB  isria oKavla rEmfha fmkajd we;s mßÈ   taldldr fldaKsl m%fõ.hlska N%uKh fõ'

È. l jk ieye,ä  wú;kH ;ka;=jla O ,CIHhg .eg.id we;s w;r tys fl<jrg ialkaOh

m  jk p  wxY=jla we|d ;sfí' ;ka;=fõ wd;;sh  T  =  m 2 l   njo "

Cos–1           njo fmkajkak'

22. úYd,  M  ialkaOhla yd l=vd m ialkaOhla rEmfha ±lafjk mßÈ ieye,ä  wú;kH

;ka;=jla fofl<jrg wE|d th iqug isria k,hla ;=,ska hjd ;sfí' k,fha by,

fl,jf¾ isg  m  olajd jq ;ka;= fldgfia È. l fõ'  M  ia:djrj ;sfnk fia  m
;sria jD;a; m:hl p,kh jk úg tys N%uK ixLHd;h ljr w.hla .; hq;= ±hs

fidhkak'

23. m  ialkaOh n÷fkka bj;g úis ù hkafka l=uk w.hla blaujd hk úgo @

^>¾IKh fkdi,ld yßkak'&

24. YS¾I fldaKh 2jq iqug fla;=jl jl% mDIaGh u; l=vd ialkaOhla wrh R  jq ;sria jD;a;

m:hl  .uka .kakd úg tys wdj¾; ld,h fidhkak' fla;=j isriaj by,g a ;ajrKfhka

.uka .kS'

g

2 l( )

l

m

M

m

20 cm
600




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m

l1

l2

m

l1

l2

2
2

1
2

1

2
2

1

1
2

l

g

MCQ
Time target : 20 minutes

01. jD;a; p,s;hl fhfok jia;=jl wrh fkdfjkiaj ;sìh§ fõ.h wvla l, úg tys ;ajrKh fjkia jk

m%;sY;h jkafka"

1' 25] lska wvqfõ' 2' 25] lska jeäfõ' 3' 75] lska wvqfõ' 4' 75] lska jeäfõ'

5' fjkia fkdfõ'

02. ;sria jD;a;dldr ud¾.hl" ud¾.fhka bj;g fkd,siaid r:hlg hd yels Wmßu m%fõ.h fo.=K lsÍu i|yd

ud¾.fha wrh"

1' fkdfjkiaj ;sìh hq;=h 2' fo.=K l< hq;=h

3' wvla l< hq;=h 4' isõ .=Khla l< hq;=h

5' y;frka tlla l< hq;=h'

03. ialkaOh m jQ wxY=jla ieye,ä  wú;kH ;ka;=jlg .eg .id idod we;s ir, wj,ïnhlg 900 l fldaKsl
úia:dmkhla ,nd § ksYap,;djfha isg ksoyia lrhs' ;ka;=j fkdleãu i|yd Bg ±ßh yels wju wd;;sh úh
hq;af;a"
1' mg 2' 2 mg
3' 3 mg 4' 4 mg
5' 5 mg

04. úIalïNh 2m   jk is,skavrhla 5 rad s–1  fldaKsl fõ.hlska N%uKh fõ' ñksid mh

.id isák fmdf<dj Tyq fj;ska l%ufhka bj;a lrkq ,efí' ñksid my<g rEgd

fkdhdug kï Tyq;a" is,skavrfha ì;a;sh;a w;r ;sìh hq;= wju >¾IK ix.=Klh

jkafka"
1' 0.1
2' 0.2
3' 0.3
4' 0.4
5' 0.5

05.

rEmfha ±lafjk mßÈ tla fl,jrla wp,j iúl, 2 m È. ;ka;=jl wfkla fl,jrg l=vd f.da,hla wE|d

;ka;=j weÈ mj;sk fia ;sriaj ;nd f.da,hg 5 ms–1 l isria m%fõ.hla ,ndfohs' ;ka;=jg ±ßh yels Wmßu

wd;;sh" f.da,fha nr fuka fo.=Khla kï ;ka;=j lefvk úg th isrig olajk wdk;sh jkafka"

1' 300 2' 600 3' Cos–1 ( 3/4 ) 4' Cos–1 ( 1/2 ) 5' Cos–1 ( 1/4 )

5 ms–1 2 m

25. m  ialkaO folla fofl,jrg wE÷  l  È.e;s  ieye,ä  wú;kH ;ka;=jla

;sria iqug fïihla u; we;s isÿrla ;=,ska hjd we;af;a rEmfha ±lafjk

mßÈh'

fïih u; we;s ialkaOh 1 fldaKsl m%fõ.fhka wrh l1 jq ;sria jD;a;hl

.uka .kakd w;r fïifhka my, we;s ialkaOh  2  fldaKsl m%fõ.fhka

;sria jD;a;hl .uka .kS' isÿf¾ isg"  my, we;s  m  olajd jq ;ka;=

fldgfia È.  l2  kï"

           =                   nj;a             +              <            nj;a fmkajkak'
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06. iu;, mdrl ksh; V fõ.fhka jD;a;dldr jx.=jl .uka .kakd

fudag¾ r:hla foi by,ska neÆ úg fmfkk wdldrh rEmfha ±lafõ'

Fair hkq jd; m%;sfrdaOh kï jdyk frdao u; fhfok

;sria n,h ksjerÈj ksrEmKh jkafka"

1' FA u.sks 2' FB u.sks

3' FC u.sks 4' FD u.sks

5' FE u.sks

07. ud¾.h úh<s úg ;sria jx.=jl ,siaiSulska f;drj r:hlg hd yels Wmßu m%fõ.h 10 ms–1 fõ' ud¾.h f;;aj
mj;sk úg fuu fõ.h 52 ms–1 fõ' ud¾.h úh<s úg frdao yd ud¾.h w;r >¾IK ix.=Klh  kï f;;
wjia:dfõ§ >¾IK ix.=Klh jkqfha "
1'  2'  $ 2 3'  $ 3 4' 2 $ 3 5' 3$ 4

08. iudk ialkaO we;s X  yd Y kï f.da, folla rEmfha ±lafjk mßÈ È.2 m   jQ

;ka;=jlg iïnkaO lr ;sfí' fïjd O  jgd jQ ;sria jD;a;hl taldldr fõ.fhka

N%uKh lrkq ,nkafka iqug ;sria ;,hla u;h'

           hk wkqmd;fha w.h jkafka"

1' 1 2' 1/2 3' 2 4' 3/2 5' 2/3

09. wrh R jQ iqug w¾O f.da,hl by,u ,CIHfha isg ksYap,;djfhka ksoyia
l, jia;=jla f.da, mDIaGfhka bj;a jk fudfydf;a§ tys isria úia:dmkh
jkafka"

1' 2' 3'

4'        R 5'        R

10. isria wiõjlg ksoyfia wE|d we;s ieye,a,q" wú;kH ;ka;=jlg .eg.ik ,o l=vd

ialkaOhla rEmfha fmkajd we;' fmkajd we;s whqßka ;ka;=j ;sriaj ;nd ialkaOh

ksi,;djfhka uqod yeßh úg rEmfha ±lafjk msysgqu miqlrk fudfydf;a§ ialkaOfha

iïm%hqla; ;ajrKh fokq ,nkafka" ( Sin2   + Cos2  = 1 )
1' g Sin 2' 2g Cos 3' 2g Sin

4' g   3 Cos2   + 1 5' g   3 Sin2   + 1

R
4

R
3

R
2

2
3

3
4



X  yd Y  w;r ;ka;=fõ wd;;sh

O  yd X  w;r ;ka;=fõ wd;;sh

R
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ms<s;=re - wNHdi

01. 1.4 hr 02. 7.5 × 10–11 N
03. i. 2.19×106 ms–1 ii. 9.01×1022 ms–2 iii. 6.58×1015

04. 7.5 cm 05. 5780 m
06. yelsh' 10.20

07. i. 18.8 ms –1 ii. 21.80 iii. 33.5 ms–1, 11.4 ms–1 iv. 680 191

08. 0.225 09. 20.10 10. 27.3 ms–1 11. 4.2 ms–1, 11 N, 7 N
12. 320, 118 N 13. 3.5 ms–1 14. 450 , 5.7 N , 2.5 rads–1 , 2.5 s
15. 7.7 rads–1  , 1.2 m ;sria ÿrla wE;ska 16. i. 24000 N ii. 34000 N, 24.5 ms–1

17. 0.13 rev s–1 18. 311 N  ,  305 N 19. 4 ms–1 20. 1/2   (Mg / ml)
22. 1/2   (Mg / ml) 23. 13 rads–1 24. 2   R tan  / ( a + g )

ms<s;=re - MCQ

01. 3 02. 4 03. 3 04. 4 05. 5

06. 2 07. 2 08. 5 09. 2 10. 5
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