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mij Qw›`Z MwZ 
 
f‚wgKv  
†Kvb e¯—zKYv hw` Gi MwZc‡_i GKwU wbw`©ó we›`y‡K wbw`©ó mgq cici GKB w`K †_‡K AwZµg K‡i 
Zvn‡j †m MwZ‡K ch©ve„Ë MwZ e‡j| mij Qw›`Z MwZ ch©ve„Ë MwZiB GKwU we‡kl iƒc| mij Qw›`Z 
MwZi aviYv c`v_© weÁv‡bi LyeB ¸i“Z¡c~Y©| Zi½ MwZmn A‡bK MwZ‡KB GKvwaK mij Qw›`Z MwZi 
DcwicvZb wnmv‡e †bqv †h‡Z cv‡i| Avevi A‡bK †fŠZ ivwk Av‡Q mg‡qi mv‡c‡¶ hv‡`i cwieZ©b mij 
Qw›`Z MwZi ivwkgvjvi gZ nq| †hgb A.C eZ©bx‡Z wefe cv_©K¨i Kv‡i›U BZ¨vw` G m‡ei D`vniY| 
GB BDwb‡U Avgiv mij Qw›`Z MwZ wb‡q Av‡jvPbv Kie| 
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cvV-1  
mij Qw›`Z ¯ú›`b I ch©ve„Ë MwZ 
 

D‡Ïk¨ 
G cvV †k‡l Avcwb 
● mij Qw›`Z MwZ Kv‡K e‡j Zv ej‡Z cvi‡eb, 
● wewfbœ cÖKvi MwZi msÁv cÖKvk Ki‡Z cvi‡eb, 
● ch©ve„Ë MwZ I ¯ú›`b MwZi msÁv wjL‡Z cvi‡eb, 
● ch©vqKvj Kv‡K e‡j wjL‡Z cvi‡eb, 
● mij Qw›`Z ¯ú›`‡bi e¨eKjbxq mgxKiY wjL‡Z cvi‡eb, 
● mij Qw›`Z ¯ú›`‡bi e¨eKjbxq mgxKi‡Yi mgvavb  wbY©q Ki‡Z cvi‡eb| 
 

8.1.1 t Qw›`Z MwZ 
†Kvb GKwU MwZkxj e¯—zKYv hw` wbw`©ó mgq cici †Kvb wbw`©ó we›`y‡K GKB w`K †_‡K AwZµg K‡i 
Z‡e e —̄zKYvwUi MwZ‡K ch©ve„Ë MwZ e‡j| 
mvaviYfv‡e wbw`©ó mgq cici †h MwZi cybive„wË N‡U, Zv‡K ch©ve„Ë MwZ e‡j| Nwoi KuvUvi MwZ, m~‡h©i 
Pvwiw`‡K c„w_exi MwZ ch©ve„Ë MwZi D`vniY| 
ch©ve„Ë MwZm¤úbœ KYv †h wbw`©ó mgq cici wbw`©ó we›`y‡K GKB w`K †_‡K AwZµg K‡i Zv‡K ch©vqKvj 
e‡j| †hgb c„w_exi ch©vqKvj 365 w`b 6 NÈv| 
ch©ve„Ë MwZm¤úbœ †Kvb e¯—z hw` ch©vqKv‡ji A‡a©K mgq †Kvb wbw`©ó w`‡K Ges evwK A‡a©K mgq Zvi 
wecixZ w`‡K P‡j Z‡e e —̄zwUi MwZ‡K ¯ú›`b MwZ e‡j| †hgb †`vj‡Ki MwZ, w¯úªs‡qi mv‡_ mshy³ f‡ii 
MwZ BZ¨vw`|  
GKwU ¯ú›`biZ e¯—zi GKwU c~Y© ¯ú›`b m¤úbœ Ki‡Z †h mgq jv‡M Zv‡K ch©vqKvj ev †`vjbKvj e‡j| 
G‡K T Øviv cÖKvk Kiv nq|  
¯ú›`b MwZ m¤úbœ †Kvb KYv cÖwZ GKK mg‡q hZ¸wj c~Y© ¯ú›`b m¤úbœ K‡i Zvi msL¨v‡K KYvi K¤úv¼ 

e‡j| G‡K n Øviv cÖKvk Kiv nq| myZivs K¤úvsK n‡”Q ch©vqKv‡ji wecixZ ivwk A_©vr n = 
1
T   

K¤úvs‡Ki GKK mvB‡Kj/†m‡KÛ ev nvR© (Hertz)| ¯ú›`biZ e¯—zi MwZc‡_i †h wbw`©ó we›`y‡Z †Kvb jwä 
ej wµqv K‡i bv, Zv‡K mvg¨ve¯’vb ev ga¨ve¯’vb ejv nq|  
 

8.1.2 t mij Qw›`Z ¯ú›`b ev MwZ (Simple Harmonic Oscillation) 
ch©ve„Ë MwZm¤úbœ †Kvb e¯—zKYv hw` Ggbfv‡e ¯úw›`Z nq †h, KYvi Dci wµqvkxj ej KYvi 
mvg¨ve¯’v‡bi AwfgyLx nq Ges G e‡ji gvb me©̀ v mvg¨ve¯’vb ‡_‡K KYvi mi‡Yi mgvbycvwZK nq, Zvn‡j 
e¯—zKYvwUi MwZ‡K mij Qw›`Z ¯ú›`b e‡j|  
mij Qw›`Z ¯ú›`bkxj KwYKv‡K mij Qw›`Z ¯ú›`K (Simple Harmonic oscillator) Ges Gi MwZ‡K 
mij Qw›`Z MwZ (Simple Harmonic motion) ejv nq| 
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mij Qw›`Z ¯ú›`‡bi ˆewkó¨ 
(K) GwU GKwU ch©ve„Ë MwZ| 
(L) GwU mij ˆiwLK MwZ| 
(M) †h †Kvb mgq KYvi Dci wµqvkxj e‡ji gvb mvg¨ve¯’vb †_‡K KYvwUi mi‡Yi gv‡bi mgvbycvwZK 

I wecixZgyLx|  
(N) G MwZi mv‡_ mswk­ó ej me©̀ v GKwU wbw`©ó we› ỳ AwfgyLx| 
(O) ¯ú›`‡bi mxgv ga¨ve¯’v‡bi Dfqw`‡K mgvb `~‡i Aew¯’Z| 
(P) KYvi miY‡K mvBb ev †KvmvBb A‡c¶K Øviv cÖKvk Kiv hvq| 
ˆiwLK MwZi †¶‡Î Z¡i‡Yi gvb I w`K GB DfqB aª“e _vK‡Z cv‡i, e„ËvKvi MwZi †¶‡Î Z¡i‡Yi gvb aª“e 
_vK‡jI Gi w`K cwiewZ©Z nq wKš—z ¯ú›`b MwZi †¶‡Î miY I †e‡Mi gZ Z¡iYI gv‡b I w`‡K 
cwiewZ©Z nq|  

 
8.1.3 t mij Qw›`Z ¯ú›`‡bi e¨eKjbxq mgxKiY  
mij Qw›`Z ¯ú›`‡bi †¶‡Î ej mi‡Yi mgvbycvwZK Ges wecixZgyLx| †Kvb KYvi Dci wµqvkxj ej F 
Ges miY x n‡j mij Qw›`Z ¯ú›`‡bi †¶‡ÎÑ 

 F  -x 
 ev,  F = -kx .... .... .... ..... .... .... ..(i) 
GB aª“eK k †K ejv nq Ôej aª“eK|' 
wbDU‡bi wØZxq MwZi m~ÎvbyhvqxÑ 
m f‡ii e¯—zi Z¡iY a n‡j, F = ma .... ... ... .... ... .... ... (ii) 

ma = -kx 

wKš—z Z¡iY a =
dv
dt   = 

d
dt 



dx

dt   = 
d2x
dt2

  

  m 
d2x
dt2

  = -kx 

 ev,  
d2x
dt2

  = - 
k
m  x 

 ev,  
d2x
dt2

  + 
k
m  x = 0 

 ev,  
d2x
dt2

  +2x = 0 .... ... ... .... ... .... ...(iii) 

 †hLv‡b,  
k
m 

mgxKiY (iii) GKwU e¨eKjbxq (Differntial equation) mgxKiY hv x I t Gi g‡a¨ m¤úK© ¯’vcb K‡i|  
GB mgxKiY mgvavb Ki‡j mg‡qi mv‡_ mi‡Yi m¤úK© Rvbv hvq| mgxKiYwU‡K mij Qw›`Z ¯ú›`b 
MwZi e¨eKjbxq mgxKiY ejv nq|  
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8.1.4 t mij Qw›`Z ¯ú›`‡bi e¨eKjbxq (Differential) mgxKi‡Yi mgvavb 
mij Qw›`Z ¯ú›`‡bi e¨eKjbxq mgxKiY 

  
d2x
dt2

  +2x =0 .... ... ... .... ... .... ...  (i) 

 GB mgxKiYwUi GKwU mgvavb n‡”QÑ 

 x = A sin (t + ) .... ... ... .... ... .... ...  (ii) 
GwU †h mgxKiY (i) Gi GKwU mgvavb Zv Avgiv wb‡¤œv³ Dcv‡q hvPvB Kwi| 

x †K t Gi mv‡c‡¶ e¨eKjb K‡i cvBÑ 

   
dx
dt    = 

d
dt   Asin(t+ 

 ev,  
dx
dt    = A 

d
dt  [sin (t+)] 

  = Acos (t+) 

   
dx
dt    †K t Gi mv‡c‡¶ e¨eKjb Ki‡j 

 ev,  
d2x
dt2

   = 
d
dt 



dx

dt   = A 
d
dt  [cos(t+)] 

         = -2Asin (t+) 

    ev, 
d2x
dt2

   = -2Asin (t+)------- (iii) 

 
(iii) bs mgxKi‡Y (ii) bs mgxKiY e¨envi K‡i Avgiv cvBÑ 

 
d2x
dt2

  =  2x 

 ev, 
d2x
dt2

  + 2x= 0  

A_©vr x = Asin(t+mgxKiY (1) †K wm× K‡i   

myZivs x = Asin(t +) mij Qw›`Z ¯ú›`‡bi e¨eKjbxq mgxKi‡Yi GKwU mgvavb|  

 
mvims‡¶c 
mg‡qi mv‡_ e¯—zi Ae¯’v‡bi cwieZ©b‡K MwZ e‡j Ges hLb †Kvb e¯—z wbw`©ó mgq cici GKwU wbw`©ó 
we›`y AwZµg K‡i ZLb e —̄zi MwZ‡K ch©vq MwZ e‡j| 
Avevi hLb †Kvb e¯—z mij‡iLvq Ggbfv‡e †`v‡j †h Z¡iY mi‡Yi mgvbycvwZK I wecixZgyLx nq Ges 
e¯‘wU wbw`©ó mgq cici GKB Ae¯’v‡b wd‡i Av‡m ZLb e¯—zi MwZ‡K mij Qw›`Z MwZ e‡j| 
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cv‡VvËi g~j¨vqb 
K. mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1| MwZ ej‡Z eywSÑ 
 (K) mg‡qi mv‡_ e¯—zi ¯’vb cwieZ©b| 
 (L) mg‡qi mv‡_ e¯—zi Ae¯’vb cwieZ©b bv Kiv| 
 (M) †KvbwUB bq| 
 
2| mij Qw›`Z ¯ú›`‡bi †¶‡ÎÑ 
 (K) Z¡iY mi‡Yi mgvbycvwZK I wecixZgyLx 
 (L) Z¡iY mi‡Yi mgvbycvwZK I mggyLx 
 (M) Z¡iY mi‡Yi e¨¯—vbycvwZK I wecixZgyLx 
 (N) †KvbwUB bq| 
 
3| mij Qw›`Z MwZi e¨eKjbxq mgxKi‡Yi mgvavb n‡”QÑ 

 (K) x=Asint (L) x = vxot+
1
2 axt2 

 (M) y = tant (N) y = xsint 
 
4| †KvbwUi MwZ ch©ve„Ë MwZ - 
 (K) †ij Mvox (L) †gvUiMvox 
 (M) c„w_ex (N) cÖvm|  
 
 
msw¶ß cÖkœ  
1| ch©ve„Ë MwZi msÁv wjLyb| 
2| mij Qw›`Z MwZi msÁv wjLyb| 
3| ch©vqKv‡ji msÁv wjLyb|  
4| mij Qw›`Z MwZi mgxKiYwU wjLyb|  
5| mij Qw›`Z MwZi e¨eKjbxq mgxKiYwUi mgvavb wjLyb|  
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cvV-2  
mij Qw›`Z ¯ú›`‡b KYvi miY, †eM I kw³ 
 
D‡Ïk¨ 
G cvV †k‡l Avcwb 
● mij Qw›`Z KYvi miY wK Zv ej‡Z cvi‡eb, 
● mij Qw›`Z KYvi †e‡Mi aib wKiƒc Zv e¨vL¨v Ki‡Z cvi‡eb, 
● mij Qw›`Z KYvi MwZ I w¯’wZ kw³ m¤ú‡K© eY©bv w`‡Z cvi‡eb, 
● †jLwP‡Îi mvnv‡h¨ mij Qw›`Z KYvi MwZ eY©bv Ki‡Z cvi‡eb, 
● mij Qw›`Z MwZi †¶‡Î †gvU hvwš¿K kw³ aª“eK cÖgvY Ki‡Z cvi‡eb| 
 
8.2.1 t mij Qw›`Z ¯ú›`b msµvš— wewfbœ ivwk  
Avgiv Rvwb, mij Qw›`Z ¯ú›`‡bi e¨eKjbxq mgxKi‡Yi GKwU mgvavb n‡”Q  

x = A sin (t| 

A_©vr miY, x = Asin (t+) .... .... .... .... .... .. (i) 
x †K t Gi mv‡c‡¶ e¨eKjb K‡i cvB  

†eM v = 
dx
dt   = 

d
dt (A sin (t+)  

v = A cos (t+) ... ... .... .... .... .... .... ... (ii) 

(i) bs mgxKiY †_‡K cvB sin (t+) = 
x
A  

    ev, sin2 (t+) = 
x2

A2  

       cos (t+)  = 1-sin2(t+)  

    = 1 - 
x2

A2  

    = 
A2 - x2

A2   

(ii) bs mgxKi‡Y cos(t+) Gi gvb ewm‡q cvBÑ 

 v = A 
A2 - x2

A2   

 v =  A2 - x2 ... ... .... .... .... .... .... ... (iii) 
mij Qw›`Z MwZm¤úbœ KYvi †eM miY x Gi Dci wbf©ikxj| †e‡Mi m‡e©v”P gvb mvg¨ve¯’v‡b A_©vr x = 0 
†Z cvIqv hvq| 

 Vmax =  A2-02  

A_©vr, Vmax = A 
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(ii) bs mgxKiY‡K mg‡qi mv‡c‡¶ e¨eKjb K‡i KYvi Z¡iY cvIqv hvqÑ 

 a = 
dv
dt   = 

d
dt  [A cos (t+)] 

 =  2Asin (t+) 

 ev, a = 2x 

mvg¨ve¯’v‡b x =0 Ges †mLv‡b Z¡i‡Yi gvb k~b¨ Ges Z¡i‡Yi gvb m‡e©v”P n‡e m‡e©v”P we¯—v‡i x =A ¯’v‡b  

amax  = 2A 

FYvZœK wPý eySvq Z¡iY mi‡Yi wecixZ AwfgyLx| 

 amax  = 2A 

8.2.2 t mij Qw›`Z ¯ú›`‡bi †¶‡Î kw³ 
aiv hvK, ¯ú›`biZ KYvi fi m Ges †eM v 

AZGe, MwZkw³ = 
1
2  mv2  

  = 
1
2  m[ ] ( )A2-x2 2     

  = 
1
2 m 2 (A2x2) 

  = 
1
2  m.

k
m (A2-x2)  



Q w = 

k
m   

  = 
1
2 k (A2-x2) ... ... .... .... .... .... .... ... (i) 

e¯—zKYvi mvg¨ve¯’v‡b A_©vr x = 0  ’̄v‡b †eM m‡e©v”P  

AZGe, m‡e©v”P MwZkw³ n‡eÑ 

  Kmax  = 
1
2  k (A202 ) 

   = 
1
2  kA2 ... ... .... .... .... .... .... ... (ii) 

Avevi, e —̄zKYvi †eM me©vwaK we¯—v‡i A_©vr x = A ’̄v‡b me©wb¤œ 

AZGe, me©wb¤œ MwZkw³ n‡eÑ 

 Kmin  = 
1
2 k (A2A2) =0 ... ... .... .... .... .... .... ... (iii) 

myZivs mij Qw›`Z MwZ‡Z ¯ú›`biZ †Kvb KYvi MwZkw³ ïb¨ n‡Z m‡e©v”P 
1
2  kA2 ch©š— n‡Z cv‡i|  

w¯’wZ kw³ : Avgiv Rvwb mij Qw›`Z MwZi †¶‡Î Kvh©Kix ej, F = kx,   [ ej evB‡ii G‡R›U KZ©„K cÖhy³ 
    e‡j Ô Õ ev` †`qv n‡q‡Q|] 
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GB ej cÖ‡qv‡M †Kvb e¯—z x Ae ’̄vb †_‡K x+dx Ae ’̄v‡b ¯’vbvš—wiZ n‡j K…Z KvR 
dwFdx 

mvg¨ve¯’vb †_‡K e¯—zwUi miY x n‡j K…Z KvR 

w 
o

x
 Fdx  ,  w 

o

x
 kxdx  , W

1
2kx2   

evwn‡ii †Kvb G‡R›U GB cwigvY KvR m¤úv`b Ki‡j Zv e¯—zwUi w¯’wZkw³ wn‡m‡e mwÂZ n‡e| 

AZGe mij Qw›`Z MwZi †¶‡Î ¯ú›`biZ KYvi †h †Kvb A_©vr gyû‡Z©i wefe kw³ ev w¯’wZ kw³ n‡”Q  

U = 
1
2 kx2 †hLv‡b x = Asin(t+) | mvg¨ve¯’v‡b A_©vr x=0 Ae¯’v‡b KYvwUi w¯’wZ kw³ 

1
2 k02 = 0  

Umin = 
1
2 k02  = 0 ... ... .... .... .... .... .... ... (iv) 

me©vwaK we¯—v‡i A_©vr x = A Ae¯’v‡b  
w¯’wZ kw³ m‡e©v”P n‡e 

 Umax  = 
1
2  kA2 

myZivs mij Qw›`Z MwZ‡Z ¯ú›`biZ KYvi w¯’wZkw³i gvb me©wbæ k~b¨ n‡Z m‡e©v”P 
1
2 kA2  ch©š— n‡Z 

cv‡i|  

 

wPÎ : 8.1 : 
 

†gvU hvwš¿K kw³ E = MwZkw³ + wefe kw³ 

          = 
1
2 (A2-x2)  +  

1
2  kx2  

   = 
1
2  kA2  

1
2  kx2 + 

1
2  kx2  

           = 
1
2  kA2 ... ... .... .... .... .... .... ... (v) 



c`v_© weÁvb 
 

BDwbU 8  c„ôv  199 

Dc‡ii mgxKiY †_‡K eySv hvq †gvU hvwš¿K kw³ aª“eK|  

 
8.2 wPÎ :  

me©vwaK we¯—v‡i MwZkw³i gvb k~b¨ wKš—z w¯’wZkw³i gvb m‡e©v”P| AZGe, †gvU kw³ E= 0+
1
2  kA2= 

1
2 kA2 

Avevi mvg¨ve¯’v‡b w¯’wZkw³i gvb k~b¨ wKš—z MwZkw³i gvb m‡e©v”P 
1
2  kA2 

AZGe, †gvU kw³ E = 0 + 
1
2  kA2 = 

1
2  kA2 

  E A2 [k GKwU aª“eK] 

†gvU kw³ we¯—v‡ii e‡M©i mgvbycvwZK|  
 
mij Qw›`Z MwZi †¶‡Î w¯’wZwkw³, MwZkw³ I †gvU kw³i mgq ebvg kw³ †jLwP‡Î Dc¯’vcb :  
mij Qw›`Z MwZi Rb¨ 

MwZkw³,   K = 
1
2  mv2  ev, K = 

1
2  m2A2cos2(t

 ev, K = 
1
2  m

k
m A2cos2(t ev, K = 

1
2  kA2cos2(t

 
AZGe mg‡qi mv‡c‡¶ K Gi cwieZ©b wb¤œiƒc n‡e| 

 
8.3 wPÎ : MwZkw³ ebvg mgq †jLwPÎ 

w¯’wZkw³i mgxKiYwU nj, 

U = 
1
2  kx2  

U = 
1
2  kA2sin2(t+) 

MwZkw³ 

mgq (t) 
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myZivs mg‡qi Dci U-Gi wbf©ikxjZv wb¤œiƒc: 

 
8.4 wPÎ : w ’̄wZkw³ ebvg mgq †jLwPÎ 

mij Qw›`Z MwZi †¶‡Î †gvU kw³i gvb  
1
2  kx2 gvb mg‡qi mv‡c‡¶ AcwiewZ©Z _v‡K| AZGe mg‡qi 

mv‡c‡¶ †gvU kw³i †jLwPÎ n‡e wb¤œiƒc  

 

8.5 wPÎ : w ’̄wZkw³ ebvg mgq †jLwPÎ 
 
 
 

mvi ms‡¶c  
mij Qw›`Z ¯ú›`‡b miY t x = Asin (t+) 

mij Qw›`Z ¯ú›`‡b †eM t v = A cos (t+) 

mij Qw›`Z ¯ú›`‡b Z¡iY t a = 2 A sin (t+) = 2x 

mij Qw›`Z ¯ú›`‡b w ’̄wZ kw³ t U = 
1
2  kx2 

mij Qw›`Z ¯ú›`‡b MwZkw³ t k = 
1
2  mv2 = 

1
2  k(A2x2) 

 

 
 
 
 
 

w ’̄wZkw³ 

mgq (t) 
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cv‡VvËi g~j¨vqb 
K. mwVK DË‡ii cv‡k wUK (√) wPý w`b| 

1| mij Qw›`Z ¯ú›`‡bi †¶‡Î †gvU kw³ E njÑ 

 (K) A cos (t+) (L) 
1
2 kA2  sin2 (t+)  

 (M) 
1
2  kA2 (N) 

1
2 kA2 cos2 (t+) 

 
2| mij Qw›`Z ¯ú›`‡b KYvi miY? 

 (K) A sin (t)  (L) Atsin (t)  

 (M) K sin (t)  (N) Asin (t)|  
 
3| mij Qw›`Z MwZ‡Z KYvi †e‡Mi ivwkgvjv n‡e? 

 (K) v =  A2-x2 (L) v = k2 

 (M) v = - 2x  (N) v = A 

 
L. msw¶ß cÖkœ  
1| mij Qw›`Z ¯ú›`b MwZm¤úbœ e¯—zi †eM m‡e©v”P I me©wb¤œ †Kv_vq n‡e wjLyb|  
2| mij ¯ú›`b MwZm¤úbœ e¯—zi MwZkw³ I w¯’wZkw³i mv‡_ mi‡Yi m¤úK© wjLyb|  
3| mij Qw›`Z MwZ‡Z Z¡iY I miY Gi g‡a¨ m¤úK© wK? 
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cvV-3  
mij Qw›`Z MwZ I e„ËvKvi MwZi m¤úK© 
 

D‡Ïk¨ 
G cvV †k‡l Avcwb 
● mij Qw›`Z ¯ú›`b I e„ËvKvi MwZi g‡a¨ m¤úK© wjL‡Z cvi‡eb, 
● w¯úªs Gi ¯ú›`b eY©bv Ki‡Z cvi‡eb, 
● †jL wP‡Îi gva¨‡g w¯úªs-Gi Kvh©Kix fi †ei Ki‡Z cvi‡eb| 
 

8.3.1 t mij Qw›`Z ¯ú›`b I e„ËvKvi MwZi m¤úK© 
aiv hvK, r e¨vmv‡a©i GKwU e„ËvKvi c‡_ GKwU KYv mylg †KŠwbK `ª“wZ  wb‡q MwZkxj wPÎ 8.3| Avw` 
Ae¯’vq A_©vr t = 0 mg‡q KYvwU A we›`y‡Z Ges t †m‡KÛ ci KYvwUi Ae¯’vb P we›`y‡Z n‡j OA e¨v‡mi 
Dci KYvwUi Ae¯’vb †f±i OP Gi Awf‡¶c x = OB| 

AOP = n‡j   

x = rcos 

wKš—z  = 
q
t   

ev,   = t 

 x = rcost 

T mg‡q P we› ỳwU 2 `~iZ¡ AwZµg K‡i| 

  = 
2
T   

 
wPÎ 8.6: 

P KYvwU hLb e„ËvKvi c‡_ Pj‡Z _vK‡e ZLb e¨v‡mi Dci Awf‡¶c we›`ywU e¨vm AC eivei ¯úw›`Z 
n‡Z _v‡K| KYvwUi †eM I Z¡iY wb¤œwjwLZ Dcv‡q cÖKvk Kiv hvq 

†eM v = 
dx
dt   = 

d
dt (rcoswt)  = rsint   

Ges Z¡iY a = 
dv
dt   = 

d
dt (-rsint)  = -2r cost = -2x 

 a =  2x 

 a  x 
myZivs e„ËvKvi c‡_ AveZ©bkxj KYvi MwZ mij Qw›`Z MwZi kZ© c~iY K‡i|  
myZivs mij Qw›`Z ¯ú›`b wb‡¤œv³ Dcv‡q mylg e„ËvKvi MwZi mv‡_ m¤úwK©Z| 
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(1) mylg †KŠwYK `ª“wZ‡Z MwZkxj †Kvb KYvi †¶‡Î e„ËvKvi c‡_i e¨v‡mi Dci Awf‡¶c we›`ywU mij 
¯ú›`b MwZ m¤úbœ K‡i| 

(2) mij Qw›`Z ¯ú›`‡bi †KŠwYK K¤úv¼ Avi mylg e„ËvKvi MwZi †KŠwYK `ª“wZ GKB nq| 
(3) mij Qw›`Z ¯ú›`b Ges mylg e„ËvKvi MwZi ch©vqKvj GKB nq| 
(4) mij Qw›`Z ¯ú›`‡bi we¯—vi e„‡Ëi e¨vmv‡a©i mgvb| 
 

w¯úªsRwbZ ¯ú›`b  
w¯úªs Gi GK cÖvš— GKwU `„p Ae¯’v‡b AvU‡K Aci cÖv‡š— GKwU fvix e¯—z Szwj‡q †U‡b †Q‡o w`‡j mij 
Qw›`Z ¯ú›`‡b ¯úw›`Z n‡Z _v‡K| wPÎ 8.4(K)-G GKwU w¯úªs mvaviY Ae¯’vq †`Lv‡bv n‡q‡Q | wPÎ 
(L)G w¯úªswUi gy³ cÖv‡š— m f‡ii e¯—z Szjv‡bvi d‡j GwU e cwigvY cÖmvwiZ n‡q UvbUvb Ae¯’vq 
mvg¨e¯’v‡b _v‡K|  
mvg¨e¯’v‡b w¯úªswU‡Z Uvb To n‡j 
 T0  = mg ... ... ... ... ... ... ... (i) 

w¯úªswU hw` Zvi w¯’wZ¯’vcK mxgvi g‡a¨ UvbUvb _v‡K Zvn‡j û‡Ki m~Îvbymv‡i,  
 T0  = ke 

GLv‡b k n‡”Q w¯úªswUi ej aª“eK 

 mg = ke ... ... ... ... ... ... ... (ii) 

GLb m fiwU‡K mvg¨e¯’vb †_‡K wb‡Pi w`‡K A `~iZ¡ ch©š— †U‡b †Q‡o †`Iqv nj| fiwU Dj¤^ eivei A 
we¯—v‡i `yj‡Z _v‡K| g‡b Kwi †Kvb GK mgq mvg¨e¯’vb †_‡K fiwUi miY nq y (wPÎ-M)| GB Ae¯’vq 
w¯úªswU‡Z Uvb T1  n‡j mg  T1  = ma 

Avevi, û‡Ki m~Î e¨envi K‡iÑ 
T1  = k(y+e) 

 mg - k(y+e) = ma 
(ii) bs mgxKiY e¨envi K‡i 
ke - k(y+e) = ma 
ke-ky-ke=ma 
-ky = ma 

 Z¡iY a =  
k
m  y 

  = - 2y     





 = 
k
m   

  ev, a  -y  
 

wPÎ 8.4: 

†h‡nZz Z¡iY mi‡Yi mgvbycvwZK myZivs m f‡ii e¯—zwU mij Qw›`Z ¯ú›`‡b ¯úw›`Z nq| G‡¶‡Î †KŠwYK 
K¤úbv¼Ñ 

  = 
k
m  
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Ges ch©vqKvj T = 
2


  = 2 
m
k   

 = 2 
e
g                        [mg = ke] 

Szjš— fi m Gi MwZ mij Qw›`Z ¯ú›`b MwZ n‡Z n‡j wb‡¤œv³ kZ©̧ ‡jv cÖ‡hvR¨Ñ 
(1) w¯úªswU‡K w¯’wZ¯’vcK mxgvi g‡a¨ Uvb Uvb Ki‡Z n‡e| 
(2) ¯ú›`‡bi we¯—vi A KYvwUi mvg¨ve¯’vq cÖmviY e Gi †P‡q Kg n‡Z n‡e| A_©vr A< e 

(3) w¯úªs-Gi fi D‡c¶bxq n‡Z n‡e| hw` w¯úªs Gi fi D‡c¶v Kiv bv hvq, Zvn‡j ch©vqKvjÑ 

 T = 2 
m+ms

k           .......(iii) 

 GLv‡b, ms  = w¯úªs-Gi fi| 

 (iii) bs mgxKiY‡K eM© K‡i cvBÑ 

 T2 = 
42m

k   + 
42ms

k   ---------(iv)  
wPÎ 8.5: 

wewfbœ fi m Gi Rb¨ cix¶vi mvnv‡h¨ ch©vqKvj T wbY©q K‡i w¯úªs-Gi fi ms  wbY©q Kiv hvq| GKwU 

†jL wP‡Î m Gi wecix‡Z T2  ¯’vcb Ki‡j †jLwU GKwU mij‡iLv n‡e| wPÎ (8.5)  

T2   A‡¶i †Q`vsk †_‡K w¯úªs-Gi fi ms  wnmve Kiv nq|  

 
 

mvims‡¶c  

w¯úªsRwbZ ¯ú›`‡bi †¶‡Î ch©vqKvj T = 2
e
g 

w¯úªs-Gi fi D‡c¶v bv K‡i ch©vqKvj T = 2 
m+ms

k       
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cv‡VvËi g~j¨vqb  
K. mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1| mij Qw›`Z ¯ú›`‡bi †¶‡Î miY x Ges Z¡iY a Gi g‡a¨ m¤úK© njÑ 

 (K) a = -kx2 (L) a = kx 

 (M) a = -kx (N) a =kxk/ x3 
 
2| w¯úªs RwbZ ¯ú›`‡bi †¶‡Î ch©vqKvj  

 (K) T = 2
e
g (L) T = 2 m

g   

 (M) T = 2 mg (N) ‡KvbwU bq 
 
3| w¯úªs-Gi fi D‡c¶v bv K‡i ch©vqKvjÑ 

 (K) T = 2
ms+m

k  (L) T = 2
m
k  

 (M) T = 2 ms /k (N) T = 2 msm  

 
msw¶ß cÖkœ  
1| mij Qw›`Z ¯ú›`b I e„ËvKvi MwZi g‡a¨ m¤úK© wK wjLyb|  
2| w¯úªs-Gi Kvh©Kix fi Gi msÁv wjLyb|  
3| w¯úªs-Gi Kvh©Kix fi †ei Kivi Rb¨ †jLwPÎwU A¼b Ki“b|  
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cvV-4  
mij †`vjK 
 

D‡Ïk¨ 
G cvV †k‡l AvcwbÑ 
● mij †`vj‡Ki msÁv wjL‡Z cvi‡eb, 
● mij †`vj‡Ki we¯—vi, ch©vqKvj, K¤úv‡¼i msÁv wjL‡Z cvi‡eb, 
● mij †`vj MwZi ˆewkó¨ wjL‡Z cvi‡eb, 
● mij †`vj‡Ki m~Îvejx wjL‡Z cvi‡eb, 
● mij †`vj‡Ki mgxKiY cÖwZcv`b Ki‡Z cvi‡eb, 
● mij †`vj‡Ki mvnv‡h¨ 'g' Gi gvb wbY©q Ki‡Z cvi‡eb| 
 
8.4.1 t mij †`vjK (Simple Pendulum) 
GKwU bgbxq, AcÖmviYkxj, IRbnxb I cvKnxb myZvi GK cÖv‡š— GKwU ¶z`ª fvix e —̄z Szwj‡q w`‡j e¯—zwU 
hw` webv evavq Gw`K Iw`K ỳj‡Z _v‡K Z‡e Zv‡K mij †`vjK e‡j| 
wKš—z ev¯—‡e G iKg †Kvb mij †`vjK m¤¢e bq|  
MvwYwZK wnmv‡ei myweavi Rb¨ G ai‡bi †`vjK 
Kíbv Kiv nq| cÖK…Zc‡¶ GKwU AcÖmviYkxj 
myZvi mvnv‡h¨ †Kvb `„p Aej¤b̂ †_‡K GKwU fvix 
e¯—z Szwj‡q †`Iqv nq| 
myZvmn e¯—zwU‡K mvaviY †`vjK ev mij †`vjK ejv 
nq|  
 

 
wPÎ 8.6 

mij †`vjK msµvš— KwZcq msÁv 
(1) ee t †h ¶z`ª fvix e —̄zwU‡K myZvi mvnv‡h¨ Szjv‡bv nq Zv‡K ee ev wcÛ e‡j| wP‡Î A ee ev wcÛ| 
(2) Szjb we›`y t †h we› ỳ n‡Z myZvi mvnv‡h¨ ee‡K Szjv‡bv nq, Zv‡K Szjb we›`y e‡j| wP‡Î O Szjb 

we›`y| 
(3) Kvh©Kix ˆ`N©̈  t Szjb we›`y n‡Z e‡ei †K›`ª ch©š— `~iZ¡‡K mij †`vj‡Ki Kvh©Kix ˆ`N©̈  ev †`vj‡Ki 

ˆ`N©̈  e‡j| G‡K L Øviv cÖKvk Kiv nq|  

 L = +r,  = myZvi ˆ`N©̈ , 
   r = e‡ei e¨vmva©| 
 we¯—vi t mij †`vj‡Ki †`vjK wcÛ Gi ga¨ve¯’vb n‡Z Wv‡b ev ev‡g me©vwaK †h `~iZ¡ AwZµg K‡i 

Zv‡K Gi we¯—vi e‡j|  
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 c~Y©‡`vjb t †`vjKwcÛ GK cÖvš— †_‡K hvÎv ïi“ K‡i Aci cÖv‡š— wM‡q Avevi cÖ_g cÖv‡š— wd‡i 
Avm‡j GK c~Y© †`vjb nq| wP‡Î eewU B we› ỳ n‡Z hvÎv K‡i C I A we›`y‡Z wM‡q Avevi B we›`y‡Z 
wd‡i Avm‡j c~Y© †`vjb nq| 

 †`vjbKvj ev ch©vqKvj t GKwU c~Y© †`vj‡bi Rb¨ †h mgq jv‡M Zv‡K †`vjbKvj ev ch©vqKvj 
e‡j| G‡K T Øviv cÖKvk Kiv nq| 

 †m‡KÛ †`vjK t †h †`vj‡Ki †`vjbKvj ỳB †m‡KÛ Zv‡K †m‡KÛ †`vjK e‡j| 

 K¤úv¼ t GKwU mij †`vjK cÖwZ †m‡K‡Û hZ¸‡jv c~Y© †`vjb m¤úbœ K‡i Zv‡K Zvi K¤úv¼ e‡j| 

G‡K n Øviv cÖKvk Kiv nq| t †m‡K‡Û N msL¨K c~Y© †`vjb n‡j GKK mg‡q 
N
t   msL¨K c~Y© †`vjb 

nq|  n =
N
t   

 `kv t hv Øviv †`vj‡Ki †h †Kvb gyn‚‡Z©i Ae¯’vb I MwZi w`K wb‡`©k Kiv nq ev eySv hvq Zv‡K `kv 
e‡j|  

 

8.4.2 t mij †`vj‡Ki MwZ 
aiv hvK, GKwU mij †`vj‡Ki e‡ei fi m Ges 
Kvh©Kix ˆ`N©̈  L (wPÎ 8.7) †`vjKwcÛwU 
mvg¨ve¯’vb OA ‡Z _vKvKv‡j IRb mg wb‡Pi 
w`‡K wµqv K‡i hv myZvi Uvb Øviv cÖkwgZ nq| 
wcÛwU hLb mvg¨ve¯’vb OA n‡Z  †Kv‡Y wePy¨r 
n‡q OB ¯’v‡b Av‡m ZLb wc‡Ûi IRb mg `ywU 
Dcvs‡k fvM n‡q hvq| GKwU myZv eivei 
mgcos Ges AciwU mvg¨ve¯’v‡bi w`‡K 
mgsin 
mgcosmyZvi Uv‡bi Øviv cÖkwgZ nq Ges 
mgsin Kvh©Kix Dcvsk ej wn‡m‡e wcÛwU‡K 
mvg¨ve¯’v‡bi w`‡K wb‡q Av‡m| mvg¨ve¯’vb n‡Z 
†`vjK wc‡Ûi we —̄vi x n‡j 

 
wPÎ 8.7 

 = 
x
L  ---------(i) 

Kvh©Kix ej F = -mgsin  [†h‡nZz Kvh©Kix ej mi‡Yi wecixZ w`‡K †m‡nZz 
         FYvZœK wPý e¨envi Kiv n‡q‡Q] 

  Lye ¶z ª̀ n‡j sin = †jLv hvq| 

 F = -mg

   =  
mg
L  x 
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 Kvh©Kix e‡ji Rb¨ Z¡iY a n‡j 
 F = ma 

  ma = mg 
x
L  

 a = 
g
L x 

wbw`©ó ¯’v‡b wbw`©ó †`vj‡Ki Rb¨ 
g
L  GKwU aª“eK| G‡K 2 Øviv cÖKvk Ki‡jÑ 

 a =  2x 
  a x 
 A_©vr Z¡iY  miY| 

GwU mij Qw›`Z ¯ú›`‡bi kZ©| myZivs ¯í̂ we¯—v‡i mij †`vj‡Ki MwZ mij Qw›`Z MwZ, †hLv‡b 

 2 = 
g
L  

  = 
g
L  

myZivs mij †`vj‡Ki †`vjb Kvj ev ch©vqKvj 

 T = 
2


  = 2 
L
g  

  
D`vniY  
GKwU mij †`vj‡Ki myZvi ˆ`N©̈  98cm Ges †`vjKwc‡Ûi e¨vmva© 0.0129m n‡j †`vjbKvj wbY©q Ki| 

(cix¶Y ¯’v‡b AwfKl©R Z¡iY = 9.8ms-2 ) 
Avgiv Rvwb,  

T = 2 
L
g  

= 23.14 
.9929

9.8   

    = 6.28 
.9929

9.8   

    =  2 †m‡KÛ| 

GLv‡b, 

myZvi ˆ`N©̈    = 98cm 
  = 0.98m 
‡`vjbKvj T =? 

AwfKl©R Z¡iY, g = 9.8ms-2 
wc‡Ûi e¨vmva©, r = .0129m 

L =  +r = .98 + .0129  = .9929m 

 
8.4.3 t mij †`vj‡Ki m~Îvejx 
GKwU mij †`vjK Aí we¯—v‡i `yj‡Z _vK‡j wb‡¤œv³ m~Î¸‡jv †g‡b Pj‡eÑ 
(1) mgKvj m~Î t †KŠwYK we¯—vi Lye Aí n‡j †Kvb wbw`©ó ¯’v‡b wbw`©ó †`vj‡Ki cÖwZwU †`vj‡bi Rb¨ 

mgvb mgq jv‡M| 
 A_©vr g I L aª“e _vK‡j T aª“e| 
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(2) ˆ`‡N©̈ i m~Î t †KŠwYK we¯—vi Lye Aí n‡j †Kvb wbw`©ó ¯’v‡b GKwU mij †`vj‡Ki †`vjbKvj Kvh©Kix 
ˆ`N©̈  L Gi eM©g~‡ji mgvbycvwZK|  

 A_©vr T L, hLb g= aª“e| 

(3) AwfKlx©q Z¡i‡Yi m~Î t †KŠwYK we¯—vi Lye Aí n‡j (4° Gi g‡a¨ _vK‡j) †Kvb wbw`©ó mij 
†`vj‡Ki Rb¨ †`vjbKvj AwfKlx©q Z¡i‡Yi eM©g~‡ji e¨¯—vbycvwZK|  

 A_©vr T
1
g

 [hLb L= aª“e] 

(4) f‡ii m~Î t †KŠwYK we¯—vi Lye Aí n‡j (4° Gi g‡a¨ _vK‡j) †Kvb wbw`©ó ¯’v‡b GKwU mij 
†`vj‡Ki †`vjbKvj wc‡Ûi fi, AvK…wZ A_ev Dcv`v‡bi Dci wbf©i K‡i bv|  

 

8.4.4 t †`vjb Kv‡ji mgxKiY cÖwZcv`b 
GKwU mij †`vj‡Ki Kvh©Kix ˆ`N©̈  L, †`vjbKvj T Ges †Kvb ¯’v‡b AwfKl©R Z¡i‡Yi gvb g n‡j, 
mij †`vj‡Ki ˆ`‡N©̈ i m~Î n‡Z cvBÑ 

 T  L  -------(i) 

 Ges AwfKl©R Z¡i‡Yi m~Î n‡Z cvBÑ 

 T  
1
g

  -------- (ii) 

 (i) I (ii) GK‡Î K‡i cvBÑ 

 T  
L
g  

 ev, T = k
L
g  ---------(iii) 

GLv‡b k GKwU mgvbycvwZK aª“eK| wbw`©ó ¯’v‡b wbw`©ó ˆ`‡N©̈ i GKwU mij †`vjK wb‡q †`vjbKvj wbY©q 
K‡i hw` L,T, g Gi gvb (iii) bs mgxKi‡Y emv‡bv nq Zvn‡j †`Lv hvq k = 2


L
g 

GUvB mij †`vj‡Ki †`vjbKv‡ji mgxKiY| 
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8.4.5 t mij †`vj‡Ki mvnv‡h¨ g Gi gvb wbY©q  
ZË¡ t AwfKl© e‡ji cÖfv‡e gy³fv‡e coš— e¯—zi †eM e„w×i nvi‡K AwfKl©R Z¡iY e‡j| mij‡`vj‡Ki 
†`vjbKvj T Kvh©Kix ˆ`N©̈  L Ges AwfKl©R Z¡i‡Yi gvb g n‡j, 

T = 2 
L
g  

ev, T2  = 42 
L
g  

ev, g = 42 
L
T2  --------(i) 

 
wPÎ 8.11 

wewfbœ ˆ`N©̈  L Gi Rb¨ wewfbœ †`vjbKvj T wbY©q K‡i LT2 †jL n‡Z 
L
T2  Gi gvb †ei K‡i (i) bs 

mgxKi‡Y emv‡j g Gi gvb cvIqv hv‡e|  

 
Kvh©cÖYvjx  
(K) L wbY©q t wgUvi †¯‹‡ji mvnv‡h¨ myZvi ˆ`N©̈  Ges ¯­vBW K¨vwjcv‡m©i mvnv‡h¨ e‡ei e¨vm d wbY©q 

Kiv nq| e‡ei e¨vmva© r = 
d
2  †ei K‡i Kvh©Kix ˆ`N©̈  L = +r wbY©q Kiv nq|  

 T wbY©q t wbw`©ó ¯’v‡b mij †`vj‡Ki †`vjKwU‡K mvg¨ve¯’v †_‡K 4° A‡c¶v Kg †KŠwYK we¯—v‡i 
GK cv‡k Ggbfv‡e GKUz †U‡b †Q‡o †`Iqv nq hv‡Z GwU `yj‡Z _v‡K| GKwU _vgv Nwoi mvnv‡h¨ 
20 ev 25 wU c~Y© †`vj‡bi mgq wbY©q K‡i H mgq‡K †`vjb msL¨v w`‡q fvM K‡i GKwU c~Y© 
†`vj‡bi mgq A_©vr †`vjbKvj T †ei Kiv nq|  

 Mo 
L
T2  wbY©q t m~Zvi Kvh©Kix ˆ`N©¨ L cwieZ©b K‡i wewfbœ Kvh©Kix ‰`‡N©̈ i Rb¨ †`vjbKvj T 

wbY©q K‡i cÖwZ ‡¶‡Î †`vjbKv‡ji eM© A_©vr T2 †ei Kiv nq| GKwU QK KvM‡Ri x A‡¶ Kvh©Kix 
ˆ`N©̈  L Gi wewfbœ gvb Ges y A‡¶ Avbylw½K †`vjbKv‡ji eM© T2 Gi gvb ¯’vcb K‡i T2-L 
†jLwPÎ A¼b Kiv nq| †jLwPÎwU g~j we›`yMvgx GKwU mij †iLv n‡e (wPÎ 8.10) G mij †iLvi 
Dci †h †Kvb we›`y P †_‡K x A‡¶i Dci PM Ges y A‡¶i Dci PN j¤̂ Uvbv nq| G we› ỳi Rb¨ 
P M = T2 I OM= L| L I T2 Gi gvb (i) bs mgxKi‡Y ewm‡q g Gi gvb wbY©q Kiv hv‡e|  

 



c`v_© weÁvb 
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djvdj  

  g = 42 
L
T2  

  = 42 
OM
ON  

 
wPÎ 8.10 

 

mZK©Zv  
(i) †`vj‡Ki we¯—vi †hb 4°Gi †ewk bv nq| 
(ii) myZv mi“ I cvKnxb n‡Z n‡e| 
(iii) †`vjbKvj mwVKfv‡e wbY©q Ki‡Z n‡e| 
(iv) Kvh©Kix ˆ`N©̈  mwVKfv‡e cwigvc Kiv DwPZ| 
 
D`vniY  
1m Kvh©Kix ˆ`N©̈  wewkó GKwU mij †`vjK cÖwZ wgwb‡U 30wU †`vjb m¤úbœ K‡i| cix¶vi ¯’v‡b AwfKl©R 
Z¡i‡Yi gvb wbY©q Ki“b| 
Avgiv Rvwb, 

T = 2 
L
g  

ev, T2  = 42 
L
g 

ev, g = 42 
L
T2 

 g = 4 (3.14)2 
1

(2)2
  

  = 9.87 m/s-2 

GLv‡b, 
Kvh©Kix ˆ`N©̈  L = 1m 
K¤úbvsK ƒ = 30 min-1 

  = 
1
2  S-1 

†`vjbKvj T = 
1
ƒ  = 2S-1 

AwfKl©Y Z¡iY g = ? 

 
mvims‡¶c 
mij †`vjK t GKwU fvix AvqZbnxb e¯—zKYv‡K GKwU IRbnxb, bgbxq I AcÖmviYkxj myZv w`‡q Szwj‡q 
w`‡j GwU hw` Nl©Y Gwo‡q ¯v̂axbfv‡e `yj‡Z cv‡i Z‡e G‡K mij †`vjK e‡j| 
Kvh©Kix ˆ`N©̈  t Szjb we›`y †_‡K e‡ei fvi‡K› ª̀ ch©š— `~iZ¡‡K mij †`vj‡Ki Kvh©Kix ˆ`N©̈  e‡j| 

mij †`vj‡Ki †`vjbKvj T = 2
L
g 

mij †`vj‡Ki MwZ mij †`vjMwZ| 
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cv‡VvËi g~j¨vqb  
K. mwVK DË‡ii cv‡k wUK wPý (√)  w`b| 

1| L-T2 †jLwP‡Îi cÖK…wZ †KvbwU? 
 (K) Awae„Ë (L) T A¶‡K †Q`Kvix mij †iLv 
 (M) Dfq A¶‡K †Q`Kvix mij‡iLv (N) g~j we›`yMvgx mij‡iLv|  

2| mij †`vj‡Ki †`vjb Kv‡ji mgxKiY †KvbwU? 

 (K) T = 2
L
g (L) T = 

L
g  

 (M) T = 
m
g   (N) T = Lg  

3| Kvh©Kix ˆ`N©̈  n‡”QÑ 
 (K) Szjb we›`y †_‡K e‡ei fvi‡K› ª̀ ch©š— `~iZ¡ 
 (L) Szjb we› ỳ †_‡K e‡ei Dci ch©š— `~iZ¡ 
 (M) Szjb we› ỳ †_‡K e‡ei wbP ch©š— ~̀iZ¡| 
 (N) myZvi ˆ`N©̈ + e‡ei e¨vm 
 

msw¶ß cÖkœ  
1| mij †`vj‡Ki msÁv wjLyb|  
2| we¯—vi, K¤úv¼ I †`vjbKv‡ji msÁv wjLyb|  
3| †`vjbKv‡ji mgxKiYwU wjLyb|  
4| mij †`vj‡Ki m~Î¸‡jv wee„Z Ki“b|  
5| mij †`vj‡Ki †KŠwYK we¯—vi 4° Gi g‡a¨ ivLv nq †Kb eY©bv Ki“b|  
6| L - T2 †jLwP‡Îi cÖK…wZ wKiƒc n‡e wjLyb|  
 

iPbvg~jK cÖkœ 
1| mij Qw›`Z ¯ú›`b MwZ e¨vL¨v Ki“b|  
2| mij Qw›`Z ¯ú›`‡bi msÁv †_‡K Gi e¨eKjbxq mgxKiYwU cÖwZcv`b Ki“b|  
3| †`Lvb †h, x = A sin (t + ) mij Qw›`Z ¯ú›`‡bi e¨eKjbxq mgxKi‡Yi GKwU mgvavb|  
4| mij Qw›`Z ¯ú›`‡bi †¶‡Î KYvi wefe kw³ I MwZkw³i ivwkgvjv wbY©q Ki“b|  
5| †jLwP‡Îi mvnv‡h¨ mij Qw›`Z ¯ú›`‡bi ch©vqKv‡ji wewfbœ we›`y‡Z wefekw³ I MwZkw³i ZviZg¨ 

eY©bv Ki“b|  
6| †`Lvb †h, ¯̂í we¯—v‡i ¯úw›`Z mij †`vj‡Ki MwZ mij Qw›`Z ¯ú›`b MwZ|  

7| mij †`vj‡Ki †`vjbKv‡ji mgxKiY T = 2
L
g cÖwZcv`b Ki“Y|  

8| GKwU mij †`vj‡Ki mvnv‡h¨ wKfv‡e †Kvb ’̄v‡bi AwfKl©R Z¡i‡Yi gvb wbY©q Ki‡eb eY©bv Ki“b|  


