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wkqj¾;Sh $ wdj¾;Sh p,s; (

(Harmonic / Periodic motions)

1 ' ÿkaklg wE÷

jia;=jl p,s;h

2 ' ir, wj,ïnhl

p,s;h

3 ' øjhl mdfjk jia;=jl

p,s;h

ir, wkqj¾;Sh p,s;h ̂ i'w'p'&

(Simple harmonic motion - SHM)

kej; kej;;a tlu iajrEmfhka isÿjk p,s; wkqj¾;Sh $ wdj¾;Sh p,s; f,i ye¢kafõ'

Wod (



• a  =   – k x
F  =  ma neúka
F  =  – (mk) x

y  =  –   m    x

lïmk flakaøh ^foda,k flakaøh $ iu;=,s;;d msysgqu&

A

x

a

F

x

a

x

wkqj¾;Sh p,s;hkaf.a ir,u iajrEmh i' w' p' hs' iEu ixlS¾K wkqj¾;Sh p,s;hlau" i' w' p' lsysmhla wêia:dmkh

ùfuka f.dv ke.S we;s nj fmkajd Èh yelsh' tneúka i' w' p' g iqúfYaIs jeo.;alula ysñfõ'

lïmk flakaøh foig we;s ;ajrKh ̂ fkdfyd;a iïm%hqla; n,h&" lïmk flakaøfha isg ukskq ,nk úia:dmkhg

iudkqmd;sl jk mßÈ isÿjk p,s;hla ir, wkqj¾;Sh p,s;hla f,i w¾: ±lafõ'

a    x           a  =  kx
a  yd x ys ÈYd m%;súreoaO neúka

a  =  – k x

by; iólrKh" i' w' p' fha ,dlaIKsl iólrKh f,i ye¢kafõ' hï jia;=jl p,s;h by; wdldrfha iólrKhlg

wkql+,j isÿjkafka kï tu jia;=j i' w' p' l fhfok nj ikd: fõ'

• a =  – k x

y = – m x

Oscillations & Waves
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• i' w' p' fha fhfok jia;=jl msysàu u; m%fõ.h yd ;ajrKh ̂ iïm%hqla; n,h& úp,kh jkafka my; mßÈh'

lïmk flakaøfha§ ;ajrKh ̂iïm%hqla; n,h& wju ̂ Y+kH& jk w;r m%fõ.h Wmßu fõ' Wmßu úia:dmkfha§ m%fõ.h

wju ̂ Y+kH& jk w;r ;ajrKh ̂iïm%hqla; n,h& Wmßu fõ'

mQ¾K foda,kh  (Complete oscillation) (- hï ia:dkhla miq lr hk jia;=j kej; m%:u j;djg tu m%fõ.fhkau

tu ÈYdjgu tu ia:dkh yryd p,s; jk fudfyd; f;la isÿlrk

p,s;h mQ¾K foda,khla f,i ye¢kafõ'

wdj¾; ld,h ( T ) (Time period) (- mQ¾K foda,khla i|yd .; jk ld,h wdj¾; ld,hhs'

ixLHd;h ( f ) (Frequency) (- ;;amrhl§ isÿ lrk foda,k ixLHdj ixLHd;hhs'

f = 1/T

úia:drh ( A ) (Amplitude) (- lïmk flakaøfha isg m%fõ.h Y=kH jk ia:dkhg we;s úia:dmkh

úia:drhhs' ̂ Wmßu úia:dmkhhs&

wkqrEm jD;a; p,s;h  ( Reference circular motion)

r



x Q

P (t=t)

P(t=0)

/t

BOA

/t

P(t=0)

P (t=t)



y

Q

r

O

B

A

 1 rEmh  2 rEmh

by; rEm igyka j, P hkq flakaøh O yd wrh  r jk jD;a;hl mßêh u;  ksh; fldaKsl m%fõ.hlska .uka .kakd

wxY=jls' AB hkq wp, úIalïnhls'  P isg AB g we`os ,ïnlfha wäh Q f,i kï lr ;sfí'

P" jD;a;fha mßêh Tiafia .uka .kakd úg Q " AB úIalïnh osf.a .uka lrk nj fmfka' fï wkqj Q wkqj¾;Sh

p,s;hl fhfoa'

1 rEmh 2 rEmh

OPQ iDcq fldaKs ;%sfldaKfhka

x = r Cos  y = r Sin 

 =      = t

x = r Cos (t) y = r Sin (t)


t

 

m%fõ.h

;ajrKh
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Q wkqj¾;Sh p,s;hl fhfok nj meyeos,s jqjo Q" ir, wkqj¾;Sh p,s;hl fhfok nj ;yjqre jkafka Q ys p,s;h

a =   kx wdldrfha iólrKhlg wkql+,j isÿ jk nj idOkh l,fyd;a muKs'

fï i`oyd .Ks;fha l,kh keue;s fldgi wjYH fõ'

fuu idOkh úNd.h i`oyd lsisfia;au oek isáh hq;= ke;' ;jo my; " "  hgf;a olajk iólrK lg mdvï

l, hq;= ke;'

1 rEmh 2 rEmh

a = 2x yd a = 2y hk iólrKh a = kx wdldrh .kakd neúka Q ir, wkqj¾;Sh p,s;hl fhfok nj ikd:

fõ'

r hkq Q ys ir, wkqj¾;Sh p,s;fha úia:drh jk w;r O hkq lïmk flakaøhhs'

fï wkqj P, flakaøh O yd wrh r jQ jD;a; p,s;hl kshef,k úg Q, lïmk flakaøh O yd úia:drh r jQ i' w' p'

fhfoa' fuúg Q ys i' w' p' g wkqrEm jD;a; p,s;fha P fhfokafka hehs lshkq ,efí'

2 rEmh

a =  r Sin (t)

F = ma g  wdfoaYfhka

F =  mr  Sin (t)

1 rEmh

a =  r Cos (t)

F = ma g  wdfoaYfhka

F =  mr  Cos (t)

•









by; , , ,  iólrKj,g wkqrEm m%ia:dr my; ±lafõ'

y = r Sin (t)

m%fõ.h v kï"

v  = rCos (t)

;ajrKh a kï"

a   =  r2 Sin (t)
a   = 2 × r Sin (t)

a   =   2y

x  =   r Cos (t)

m%fõ.h v kï"

v  = rSin (t)

;ajrKh a kï"

a  =  r2 Cos t
a  = 2 × r Cos (t)

a = 2x













{x {y
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1 rEmh 2 rEmh

x

+r

0 0 t

r

x = r Cos(t)  y  =  r Sin (t) 

y

+r

r

0 T
t

 T
4

v  =  – r Sin (t) 

v

0

– r

T
t

+ r

 3T
4

v

0

– r

T
t

+ r
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4
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2

 3T
4

a =  – r2 Cos (t)  a =  – r2 Sin (t) 

t

a

+ r2

0

– r2

T t

 T
4

 T
2

 3T
4
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4
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2
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2

3T
4

3T
4
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 4
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v  =   r Cos (t) 

– r2

T0

+ r2

a

 T
4

 T
2

 3T
4
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F =  – mr2 Cos (t)  F =  – mr2 Sin (t) 

– mr2

T
t

+mr2

F

 T
4

 3T
4

 T
  2

F

T t

+mr2

– mr2

 T
4

 T
2

 3T
4

• ir, wkqj¾;Sh p,s;fha fhfok jia;=jl ld,h iu`.

 i. úia:dmkh

 ii. m%fõ.h

iii. ;ajrKh

iv. iïm%hqla; n,h

úp,kh jkafka ihskdldrj fyda fldaihskdldrjh'

• ir, wkqj¾;sh p,s;fha fhfok jia;=jl ,dCIKsl iólrKh jk a =  kx hkak"

a =  2 x  f,io ,súh yelsh'

tfia ,shd  fidhd .;a úg my; mßos wdj¾l ld,h (T) yd ixLHd;h (f) fiúh yel'

T    = f   =    f    =









  úia:dmkh iu`. m%fõ.fha úp,kh

 (Variation of velocity with displacement)

my; idOkh fyda wjidk iólrKh u;l ;nd .ekSu wjYH fkdfõ' ^úia:drh r fjkqjg  A fhdod ;sfí&

1 rEmh

x    = A Cos 

    = t

V    = – A Sin ( t )

V    = – A Sin 

ka " Cos 

ka " Sin  –






x
A



V
A


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• V         =    A2 – x2

V max      =   A2 – xmin
2

xmin               =    0   lïmk flakaøfhaÈ

V max = A

 lïmk l,dj $ l,d fldaKh

 (Phase / Phase angle)

úia:drh r fjkqjg A fhdod ;sfí

1 rEmh 2 rEmh

   x  =  A Cos  y  =  A Sin 

=t

 

v   =  A Sin (t)

a =  A Cos (t)

F =  mA Cos (t)

{
{



{










v  = A Cos (t)

a  =  A Sin (t)

F  =  mA Sin (t)

{
{





{









2 +  2  Cos2  +   Sin 2 =    +

 =   +                  =   1–

=

V2 =  2 ( A2 – x2 )

V =   A2 – x2



x2

A2

V2

A2 2

x2

A2

V2

A2 2

V2

A2 2

x2

A2

V2

A2 2

A2 – x2

A2

by; , , , yd  iólrKj,g wkqj fmkS hkafka ir, wkqj¾;Sh p,s;fha fhfok jia;=jl úia:dmkh"

m%fõ.h" ;ajrKh yd iïm%hqla; n,h hk ish`M rdYs fldaKh iu. noaO ù we;s njhs' tneúka fldaKhg i' w' p'

§ iqúfYaIS jeo.;alula ysñfõ'

fuys hkq i' w' p' wkqrEm jD;a; p,s;fha fhfok jia;=j isÿ lr we;s fldaKsl úia:dmkhhs'

fuu fldaKh" i' w' p fha fhfok jia;=fõ lïmk l,dj f,i ye|skafõ'
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1 rEmh 2 rEmh

y

+A

–A

/2


32 2
̂l,dj&

x

+A

–A
/2


32

2
̂l,dj&

x = A Cos  y = A Sin 

ld,drïN l,dj $ l,d ksh;h

( Initial phase / phase constant )

fuys (t) - lïmk l,djhs'

        - ld,drïN l,djhs'

• ir, wkqj¾;S p,s;hg wkqrEm jD;a; p,s;fha fhfok wxY=j" iuqoafoaY uÜgfï isg ld,h t = 0 jk fudfydf;a§

isÿlr we;s fldaKsl úia:dmkh" ir, wkqj¾;Sh p,s;fha fhfok wxY=fõ ld,drïN l,dj f,i ye¢kafõ'

A


x Q

P (t=t)

P (t=0)

BOA
 iuqoafoaY

uÜgu

x = A Cos ()
x = A Cos (t)

()

P (t=0)

P (t=t)



y

Q

A

O

B

A

iuqoafoaY

uÜgu


y =  A Sin ()
y =  A Sin (t +)

 , , , yd  iólrK wkqj fmkS hkafka i' w' p' fhfok jia;=jl lïmk l,dj iu.

i. úia:dmkh

ii. m%fõ.h

iii. ;ajrKh

iv. iïm%hqla; n,h

úp,kh jkafkao ihskdldrj fyda fldaihskdldrj njhs'

l,dj iu. úia:dmkh úp,kh jk wdldrh muKla my; ±lafõ'
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i ' w ' p '  fhfok jia;=jla lïmk flakaøfha mj;sk úg l,dj 00 nj;a fl,jrg .sh úg l,dj 900 nj;a kej;

lïmk flakaøhg meñKs úg l,dj 1800 nj;a m%;súreoaO fl,jrg .sh úg l,dj 2700 nj;a kej; lïmk

flakaøhg meñKs úg l,dj 3600 nj;a fmr yodrk ,È'

ir, wj,ïnhla i,lkak'

^ir, wj,ïnhla i ' w ' p '  fhfok nj bÈßfhaÈ idOkh lrkq ,efí &

l,d fjki

(Phase difference)

2700

00

1800

3600

900

i. l,d fjki 00 wjia:dj ^ tlu l,dfõ msysàu &

P1(t = t)

R

r

P(t = t)

P(t=0)
P1 (t=0)

y1

y

Q1

Q



y,y1

+R
+r

–R
– r



 

Q1

y = r Sin 
y1 = R Sin 



Q

t=0t=0

Q1Q

ii. l,d fjki 900 (2rad) wjia:dj

t=0
t=0

Q1Q Q1

Q

y,y1

+R
+r

–R
–r



y = r Sin 
y1 = R Sin 




 

P1(t = t)

P1(t=0)

Q1

Q

y1

y




P(t=t)

P(t=0)
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iii. l,d fjki 1800 (rad) wjia:dj ̂ m%;súreoaO l,dfõ msysàu&

y = r Sin 
y1 =  R Sin t=0t=0

Q1Q

rEmfha ±lafjkafka l È.e;s ir, wj,ïnhls' fuys l hkq wj,ïnk ,CIHfha

isg nÜgdf.a .=re;aj flakaøhg we;s ÿrhs'

iam¾Ylh foig F  =  ma fh§fuka

mg Sin    =  ma

 l=vd kï Sin  radjk w;r x pdm È." ir, f¾Çh È.la f,i

ie,lsh yels fõ'

   g × rad  =   a

– g ×   =   a

a yd x ys ÈYd m%;súreoaO neúka – ,l=K fhdod ;sfí'

a   =  –           x

fuh ir, wkqj¾;Sh p,s;fha ,dlaIKsl iólrKfha iajrEmh .kS' bka meyeÈ,s jkafka ir, wj,ïnhla l=vd

fldaK j,ska foda,kh jk úg ̂ jd; m%;sfrdaOhla fkdue;sj& th i' w' p' la isÿ lrk njhs'

 =                       T  =                        T  =  2

ir, wj,ïnhl p,s;h

(Motion of a simple pendulum)

nÜgdf.a .=re;aj

flakaøfha m:h



wj,ïnk

,CIHh

   l
T

x

mg


x
l

g
l(    )

 l
g g

l  2 


Q1

Q

y,y1

+R
+r

–R
–r

  


 P1(t=0)

P1(t=t) Q1

Q




P(t=0)

P(t=t)

y1

y
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ieye,ä  fy,slaiSh ÿkaklg wE÷ jia;=jl isria p,s;h

(Vertical motion of an object attached to a light spring )

d

x

T

mg

mg

(1) (2) (3)

iu;=,s; msysgqu

^3& jk rEmfhka ±lafjk wjia:dfõ§ jia;=j u; we;s wiu;=,s; ndysr n,h jkafka ÿkak x ÿrla we§fï§ jeä jQ

wd;;shhs'

^3& rEmhg"

  F        =   ma
  – kx   =   ma

             a     =   –            x

fuh i' w' p' fha ,dlaIKsl iólrKfha iajrEmh .kakd neúka by; jia;=j i' w' p' l fhfok nj meyeÈ,s fõ'

 =                    T  =     T  =  2

k
m(    )

k
m 

2 
  m

k

A
a

T+T
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ieye,ä  fy,slaiSh ÿkaklg wE÷ jia;=jl ;sria p,s;h

(Horizontal motion of an object attached to a light spring)

mg

R

(1)

(2)

v 0

Q

A

x
P

F

iqug ;,h

^2& rEmhg

F  =  ma
 – k x  = ma

k
m(    ) 

k
m a =   –                 x          =                         T  =  2

• by; ud;Dld fol hgf;a ,nd .;a T  =   2 m%;sM,h" moaO;sh ;nd we;s .=re;ajdCI_K lafIa;%fha m%n,;dj

u; fyda moaO;sfha ÈYdk;sh u; ^ ;sria o $ isria o $ wdk; o hkak u; & fyda r`od fkdmj;S'

m
k

m
k

k
m

úNj
Yla;sh

uq¿ Yla;sh

pd,l Yla;sh

A

–A +A x

P ys § moaO;sfha hdka;%sl Yla;sh  =   Q  ys § moaO;sfha hdka;%sl Yla;sh

½ k x2  + ½ mv2     =   ½ k A2   +  0

V2   =          ( A2 – x2 )

V2 = 2( A2 – x2 )

V =   ( A2 – x2 )


F
m 

1
2

• a  =  –  x                  =  –  x            F  =  – m  x

fuu iólrKh F  =  – kx iu. iei£fuka fmkS hkafka  k  =  – m   njhs'

tneúka i' w' p' fha fhfok jia;=jl úNj Yla;sh         kx2 weiqßka m%ldY lsÍug tu jia;=j ÿkaklg wE|d ;sîu

w;HdjYH fkdfõ'
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wNHdi

01. my; ±lafjk i'w'p' j,g wod< wdj¾; ld, yd ixLHd; fidhkak'

i. a  =  – 16 x ii. a  =  –  x
iii. 2a  =  – 8 x iv. a  =  – 9 × 102x

02. úia:drh A = 20 cm   iy ld,dj¾;h 3 s  jk mßÈ ÿkaklg wE÷ jia;=jla  x = 0   iu;=,s; msysgqu jgd  x -   wCIh

Tiafia i'w'p' fhfoa' Wmßu úia:dmkh we;s ia:dkfha isg jia;=j uqod yer we;akï" m<uq jrg

i. x  =  A / 2 ii. x  =  0
iii. x  =  – A / 2 jkqfha ljr ld,hlg miqo @

03. i'w'p'fha fhfok wxY=jlg  x = 8 cm   yd  6 cm   jk úg ms<sfj,ska  V = 3 cms–1  yd  4 cms–1  m%fõ. we;'

p,s;fha ld,dj¾;h fidhkak'

04. wxY=jla ixLHd;h 3 Hz yd úia:drh 5 cm jq ir, wkqj¾;Sh p,s;hl fhfoa'

i.    tla wdj¾; ld,hla ;=, wxY=j p,kh jk uq̀M ÿr

ii.  wxYfõ Wmßu m%fõ.h

iii.  wxY=fõ Wmßu ;ajrKh fidhkak'

05. wxY=jla ta u; fhfok n,h  O  uQ, ,CIfha isg we;s ÿrg iudkqmd;sl jk fia  x -  wCIh Tiafia p,kh fõ'

x  =  5cm  jk ia:dkfha§ th ksYap,;djfha isg uqod yßkq ,efí'  2s   g miq th x = 2.5 cm  ia:dkhg meñfKa'

i.   ́ kEu  t  ld,hl§ wxY=fõ  x   ÿr ,ndfok m%ldYkhla ,shkak'

ii.   x = 0  § tys m%fõ.h ̂ tkï Wmßu m%fõ.h&

iii. p,s;fha úia:drh" wdj¾: ld,h yd ixLHd;h

06. uQ, ,CIh lïmk flakaøh jk f,i x wCIh Tiafia ir, wkqj¾;Sh p,s;fha fhfok wxY=jla t = 0 oS lïmk

flakaøfha mj;s' p,s;fha úia:drh yd ixLHd;h ms<sfj,ska 2 cm  yd 1.5 Hz fõ'

i.     t = t  ysos wxY=fõ x LKavdxlh i`oyd m%ldYkhla ,shkak'

ii.  wxY=fõ Wmßu m%fõ.h yd t = 0 isg m%:u jrg Wmßu m%fõ.hg m;a ùug .;jQ ld,h fidhkak'

iii. wxY=fõ Wmßu ;ajrKh yd t = 0 isg m%:u jrg Wmßu ;ajrKhg m;aùug .;jQ ld,h fidhkak'

iv.  t = 0 isg t = 1 s olajd wxY=j .uka l, uq̀M ÿr fidhkak'

07. x wCIh Tiafia p,kh jk 2 kg ialkaOfhka hq;a wxY=jla u; l%shd lrk iïm%hqla; n,h F = (8 – 2x )  u.ska ,nd

foa' fuys x hkq uq, ,CIfha isg wxY=jg we;s ÿrhs' wxY=j x = 6m  ys§ ksYap,;djfhka ksoyia lf,a kï"

i.    wxY=j ir, wkqj¾;Sh p,s;hl fhfok nj fmkajkak'

ii.   iu;=,s;;d msysgqu fidhkak'

iii.  ´kEu  t  ld,hl§ uQ, ,CIHfha isg wxY=jg we;s ÿr ,nd fok iólrKh ,shkak'

iv.   ir, wkqj¾;Sh p,s;fha wdj¾; ld,h fidhkak'

08. x  = 0  iu;=,s; msysgqu jgd x - wCIh Tiafia jia;=jla i'w'p fhfoa' p,s;fha fldaKsl m%fõ.h

4.00 rads–1 fõ'  x = 25.0 cm  jk ia:dkfha§ tys fõ.h  100 cms–1  nj fmkS hhs' Bg  0.5 s miq jia;=fõ  x -
LKavdxlh iy m%fõ.h fidhkak' t = 0  § jia;=j .uka m:fha fl,jrl jQfha hehs Wml,amkh lrkak'
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09. my; ±lafjk ir, wkqj¾;sh p,s;j,g wkqrEm wdj¾; ld, yd ixLHd; fidhkak'

i. x = 2 Sin ( 5t + /2)
ii. x = 0.3 Cos { 100 (t + 0.05)}

iii. y =          Sin ( 50 t + 2)

iv. y =     Cos { 30 t + 0.1) }

10. ixLHd;  10 Hz  yd  12 Hz  jk lïmkh jk m%Nj folla tlu l,dfõ msysgk mßÈ lïmkh ùu wrUhs'

3 s l § tajd lS j;djla"

i. tlu l,dfjys

ii. m%;súreoaO l,dfjys msysghso @

11. Trf,daiqjl ;;amr wj,ïNh  ( T = 2s )  bÈßfhys meoafokakg i,iajk ,o ir, wj,ïNhla ;;amr 21 fla

m%dka;rj,§ tlu l,dfjys msysgd meoafok mßÈ ;;amr wj,ïNhg jvd fõ.fhka meoafok nj olakg

,eìKs' ir, wj,ïnfha wdj¾; ld,h l=ulao@

12. m%idrKh fya;= fldgf.k Trf,daiq wj,ïNhl È. 2] lska jeäfõ kï Bg wkqrEmj wdj¾; ld,fha isÿjk

m%;sY; fjki fidhkak'

13. ir, wj,ïNhl wdj¾; ld,h  T   fõ' wj,ïN wxY=j th ;kd we;s øjHfha >k;ajh fuka  1$10  >k;ajhla

we;s ÿiai%dú fkdjk udOHla ;=, foda,kh lrkq ,nhs' kj wdj¾; ld,h fidhkak'

14. W;af;da,lhl jy,fhka t,a,d we;s ir, wj,ïnhl wdj¾; ld,h W;af;da,lh ksYap, úg T fõ' W;af;da,lh

3g / 4 l ;ajrKfhka my;g .uka .kakd úg wj,ïnfha wdj¾; ld,h fidhkak'

15. rEmfha ±lafjk È. l  jk ir, wj,ïnfha wdj¾; ld,h T  fõ' wj,ïNk ,CIhg

isriaj my<ska  3/4  l   ÿrl§ wjysrhla r|jd ;sfí kï l=vd fldaK i|yd moaO;sfha

wdj¾; ld,h fidhkak'

16. isria  U k,hl fldgila øjhlska mqrjd ;sfí' tla ndyqjlg iïnkaê; pQIK fmdïmhla u.ska øj uÜgï

wka;rhla we;sfldg fmdïmh bj;a l, úg øj l| ir, wkqj¾;Sh p,s;hl fhfok nj fmkajd wdj¾;

ld,h"

T =  2     u.ska fokq ,nk nj fmkajkak'  fuys  h  hkq k,h ;=, we;s øj lf|a È.ska wvls'

17. ,S lene,a,l udk a , b , c   o tys idfmCI >k;ajh  d  o fõ' tys È.  a  jk me;a;la isria jk mßÈ c,fha

mdfõ' ±ka fuu ,S lene,a, u|la c,h ;=,g .sf,k mßÈ  úia:dmkh lr uqod yßkq ,efí' th we;s lrk

i'w'p' fha wdj¾; ld,h fidhkak'

3
4

 h
g
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18. ÿkqj, ialkaO fkdi,ld yer my; ±lafjk moaO;sj, wdj¾; ld, i|yd m%ldYk ,nd.kak'

19. rEmfha ±lafjk mßÈ i¾jiu ÿkq folla u;  12 kg  ialkaOfhka hq;= ;eáhla

iúlr ;sfí' ;eáh uola f;rmd w;yeßh úg th isÿ lrk i'w'p' fha wdj¾;

ld,h 1.5 s   ls' tla ÿkakl ÿkq ksh;h fidhkak'  m  ialkaOfhka hq;= >khla

;eáh u; ;enQ úg isÿ lrk i'w'p' fha wdj¾; ld,h 3.0 s  la kï"  m  ys w.h

fidhkak'

20. rEmfha ±lafjk moaO;sfha lmamsh ;ka;= yd ÿkak ieye,ä  hehs i,ld m  ys wdj¾; ld,h

fidhkak' ÿkq ksh;h k  fõ'

21. 10 cm   l mrdihla ;=, isria w;g ir, wkqj¾;Sh p,s;hl fhfok fõÈldjla u; we;s jia;=jla uq¿ p,s;h

mqrd fõÈldj iuÕ .eà mej;Sug fõÈldfõ wdj¾; ld,h l=uk wju w.hla blaujd fkdhd hq;=±hs

fidhkak'

22. ir, wkqj¾;Sh p,s;fha fhfok jia;=jl úia:drh  A  jk w;r hï wjia:djl tys úNj Yla;sh" tys uq¿

Yla;sfhka 1$4 ls' tu wjia:dfõ§ jia;=j mj;sk ia:dkhg" tys foda,k flakaøfha isg we;s ÿr fidhkak'

foda,k flakaøfha isg we;s úia:dmkh  A / 2  jk wjia:dfõ§ úNj Yla;sh yd pd,l Yla;sh uq¿ Yla;shg

ork wkqmd; fidhkak'

23. wxY=jla  Y  wCIh Tiafia wdj¾; ld,h  8 s   la jQ ir, wkqj¾;Sh p,s;hl fhfoa'  t = 0  § th lïmk

flakaøfha mej;=ks kï úNj Yla;sh" uq¿ Yla;sfhka wvla jkafka fldmuK ld,hlg miq±hs fidhkak'

24. ialkaOh  0.5 kg  jk jia;=jla ÿkq ksh;h 20 Nm–1  jk ieye,ä  ÿkaklg .eg .id we;' th iqug ;sria

;,hla u; i'w'p' fhfoa' p,s;fha úia:drh 3 cm  kï"

i. moaO;sfha iïmQ¾K Yla;sh

ii. jia;=fõ Wmßu fõ.h

iii. úia:dmkh  2 cm  jk úg jia;=fõ fõ.h fidhkak'

25. ir, wkqj¾;Sh p,s;fha fhfok jia;=jl úia:drh fo.=K l< úg"

i. uq¿ Yla;sh ii. Wmßu m%fõ.h

iii. Wmßu ;ajrKh iv. wdj¾; ld,h ljr .=Khlska fjkia fõ±hs fidhkak'

(a) (b) (c) (d)

12 kg
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26. A  >klh iqug ;sria ;,h u; ixLHd;h  f   jQ ir, wkqj¾;Sh p,s;hl

fhfokúg  A  u; ;nd we;s  B   >klh ,siaid fkdhdug kï meje;sh yels

Wmßu úia:drh"

        nj fmkajkak'  fuys hkq  A  yd B  w;r iaÓ;sl >¾IK

ix.=Klhhs'

27. ÿkaklg  0.02 m   úia:dmkhla ,nd fokqfha  4 N  n,hlsks' ÿkakg  2 kg  ialkaOhla wE|d th iqug ;sria

;,hla u; iu;=,s; msysgqfï isg  0.04 m  úia:dmkh lr uqod yßk ,È'

i. ÿkafka ÿkq ksh;h ii. wdj¾; ld,h

ii. ixLHd;h iv. wxY=fõ Wmßu m%fõ.h

v. wxY=fõ Wmßu ;ajrKh fidhkak

28. rEmfha ±lafjkafka ÿkq ksh;h k jQ i¾jiu ÿkq follg wEª M
ialkaOfhka hq;a jia;=jla ;sria iqug ;,hla u; foda,k p,s;hl fhfok

wdldrhhs' foda,lfha ixLHd;h f kï

f  =          nj fmkajkak'

by; .eg¿fõ we;s ÿkq foflys ÿkq ksh; k1 yd k2 kï foda,lfha ixLHd;h f "

f  =  f 1
 2 +  f 2

 2   nj fmkajkak'

fuys f
1
 yd f2 hkq M ialkaOh fjk fjku ÿkq j,g iïnkaO lr we;s úg isÿ lrk foda,k p,s;fha

ixLHd;hkah'

g
4 2f 2

M

1
2 

2 k
M
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01. ir, wkqj¾;S p,s;hl fhfok wxY=jl p,s; iólrKh a = – 4x u.ska fokq ,efí' fuys a hkq ;ajrKh jk

w;r x úia:dmkhhs' fuu ir, wkqj¾;S p,s;fha ixLHd;hg iudk ixLHd;hlska p,s;jk ir, wj,ïnhl

È. l=ulao @

1' 3.0 m 2' 2.5 m 3' 2.0 m 4' 1.5 m 5' 0.4 m

02. rEmfha ±lafjkafka i'w'p' fhfok 400 g ialkaOfhka hq;a wxY=jla u; fhfok

iïm%hqla; n,h tys msysàu wkqj fjkia jk wdldrhhs' i'w'p' fha ixLHd;h

jkafka "

1' 4 Hz 2' 4 Hz
3' (5  / 2) Hz 4' (1 / 8)  Hz
5' (1 / 2)  Hz

03. W;af;da,lhl jy,fhka t,a,d we;s ir, wj,ïnhl wdj¾; ld,h W;af;da,lh ksYap, úg T fõ' W;af;da,lh

g ;ajrKfhka by<g .uka .kakd úg wj,ïnfha wdj¾; ld,h jkafka"

1' T/ 4 2' T / 2 2 3' T / 2 4' T / 2 5' 2  T

04. ialkaOh m jq wxY=jla úia:drh A yd fldaKsl m%fõ.h  jq i'w'p' fhfoa' lïmk flakaøfha isg 3A / 2
ÿrlska isák úg wdfõ.S n,hla u.ska tys pd,l Yla;sh ½ mA2 m%udKhlska jeä flf¾' kj úia:drh

jkqfha"

1' 5 A / 2 2' 3 A / 2 3' 2 A 4' 5 A 5' 3 A

05. ir, wj,ïnhla ;kd we;af;a ieye,ä  ;ka;=jlska yd tys fl,jrg wE÷ l=vd l=yr f.da,hlsks' f.da,h

c,fhka mqrjd wj,ïnh foda,kh l, úg tys my, we;s l=vd isÿrlska c,h msg jkq olakg ,efí' fuúg

ir, wj,ïnfha ixLHd;h

1' È.gu jeä fõ' 2' È.gu wvq fõ'

3' m<uqj wvq ú bkamiq jeäfõ' 4' m<uqj jeä ú bkamiq wvqfõ'

5' fjkia fkdfõ'

06. ir, wkqj¾;Sh p,s;hl fhfok jia;=jla lïmk flakaøfha mj;sk úg tys pd,l Yla;sh  2 J  fõ' tys

ialkaOh  1 kg jk w;r úia:drh 1 m  fõ' p,s;fha wdj¾; ld,h jkqfha"

1'  / 4 2'  / 2 3'  4' 2 5' 3 

07. tlu ,CIhlg wE÷ ir, wj,ïn foll È. l yd   4 l fõ' wj,ïn fol fomig weo tlúg ksYap,;djfhka

uqod yßkq ,efí' l=vd wj,ïnfha wdj¾; ld,h T kï uqod yeÍfuka fldmuK ld,hlg miq m%:u jrg

wj,ïn fol tlúg tlu ia:dkhlska tlu ÈYdjg .uka lrhso @

1' T / 4 2' T / 2 3' T 4' 3T / 2 5' 2T

08. i'w'p' fha fhfok wxY= folla t = 0 È tajdfha lïmk flakaøfha mj;sk w;r túg tajdfha lïmk l,dj

iudk fõ' t = 45 s jk fudfydf;a§ ;=ka jk j;djg tajdfha lïmk l,dj iudk jkaafka kï tla wxY=jl

wdj¾; ld,h 3 s nj i,ld wfkfla wdj¾; ld,h (  3 s ) jkafka "

1' 2 s 2' 2.2 s 3' 2.5 s 4' 2.7 s 5' 2.8 s

MCQ
Time target : 20 minutes
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09. ir, wj,ïnhla ish nÜgdf.a >k;ajh fuka n .=Khlska wvq >k;ajhla we;s ÿiai%dú fkdjk øjhla ;=,

.s,ajd foda,kh flf¾' wj,ïnfha È. l yd .=re;ajc ;ajrKh g kï tys wdj¾; ld,h jkqfha"

1' 2 2' 2

3' 2 4' 2

5' 2

10. i'w'p' fha fhfok wxY=jla ish m%fõ. iudk jk A ,CIHfha isg B ,CIHh olajd .uka lsÍug  2 s ld,hla

.kS' ;j;a 2 s lg miq wxY=j kej; B ,CIHh lrd <Õd fõ kï p,s;fha wdj¾; ld,h jkafka "

1' 2 s 2' 4 s 3' 6 s 4' 8 s 5' 10 s

l
g

l n
g

l
g n (1 –     ) g1

n

l
l

(n – 1) g
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 ad
g

01. i.  1.57 s  , 0.64 Hz ii.   3.54 s , 0.28 Hz iii.   3.14s ,  0.32 Hz iv.   0.067 s  ,  15 Hz

02. i. 0.5 s ii. 0.75 s iii.   1 s 03. 12.56 s

04. i. 20 cm ii. 0.942 ms–1 iii. 17.75 ms–2

05. i. x = 5 Cos ( t /6) ii.          cm s–1 iii.   5 cm , 12 s ,  0.083 Hz

06. i. x = 2 Sin (3t) ii. 0.188ms–1 , 0.33 s iii. 1.77 ms–2 , 0.167 s iv. 12 cm

07. ii. x = 4m iii. x = 4 + 2 Cos t iv. 2s       08. – 33.32  cm  ,  47.29  cms –1

09. i.  0 .4 s , 2 . 5 Hz     ii.    0 . 02 s , 50 Hz          iii.   0. 1256 s , 7.96 Hz       iv. 0 . 21 s  ,  4 . 78  Hz

10. i. 7 ii. 6 11. 1.82 s 12. 0.99

13.           T 14. 2 T 15. 3/4 T 17. 2

18. a)     b)    2 c)     d)     2 19. i. 105.17 Nm–1 ii. 36 kg

20.  21.0.44 s 22. A/2  ,   1/2  ,  1/2 23. 1 s

24. i. 9 × 10–3 J ii. 0.19 ms–1 iii. + 0.14 ms–1 25. i. isõ .=Khla fõ'

ii. fo.=K fõ' iii. fo.=K fõ' iv. fjkia  fkdfõ' 27. i. 200 Nm–1

ii. /5 s iii. /  Hz iv. 0.4 ms–1 v. 4 ms–2

ms<s;=re - wNHdi
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