
 

 

K¬vm: 01 

Av‡jvP¨ m~wP: 

ch©ve„wË; ch©ve„Ë MwZ; mij Qw›`Z MwZ; mij †`vjb MwZi 

AšÍiK mgxKiY; mij †`vjb MwZi AšÍiK mgxKi‡Yi 

mgvavb| 

Aby‡”Q`: 8.1;8.2; 8.3; 

8.4, 8.5| 

wkLb dj: 

1) ch©ve„wËi aviYv e¨vL¨v Ki‡Z cvi‡e| 

2) ch©ve„Ë MwZ e¨vL¨v Ki‡Z cvi‡e| 

3) mij †`vjb MwZi †ÿ‡Î e‡ji cÖK…wZ I ˆewkó¨ e¨vL¨v Ki‡Z cvi‡e| 

4) mij †`vjb MwZi e¨eKjbxq mgxKiY e¨vL¨v Ki‡Z cvi‡e| 

Ávb: 

ch©ve„wË Kv‡K e‡j?  ’̄vwbK ch©ve„wË Kx? KvwjK ch©ve„wËi msÁv `vI| ch©ve„Ë MwZ 

Kv‡K e‡j? ¯ú›`b ev †`vjb MwZi msÁv `vI| mij Qw›`Z MwZi msÁv `vI| ch©vqKvj 

Kx? c~Y© ¯ú›`b Kv‡K e‡j? we Í̄vi Kv‡K e‡j? `kv Kx?  

Abyaveb: 

ch©ve„wË e¨vL¨v Ki mij Qw›`Z MwZi ˆewkó¨ Ñ e¨vL¨v| mij Qw›`Z MwZi Dci 

wµqvkxj e‡ji cÖK…wZ Ñ e¨vL¨v| mij Qw›`Z MwZi AšÍiK mgxKib Gi Ñ e¨vL¨v| 

cÖ‡qvM: mij †`vj MwZi AšÍiK mgxKiY, 

𝒅𝟐𝒙

𝐝𝐭𝟐
+ 𝝎𝟐𝒙 =0  

Gi mgvavb, 𝒙 = 𝑨𝒔𝒊𝒏(𝝎𝒕 + 𝜹)  †hLv‡b, 𝐱 =miY; 

𝛚 =†KŠwYK K¤úv¼; 𝐀 =we Í̄vi; 𝛅 =`kv aªæeK 

KL‡bv KL‡bv GUv †_‡K 

cÖ‡qv‡Mi cÖkœ n‡Z cv‡i| 

D”PZi `ÿZv: 



K¬vm: 02 

Av‡jvP¨ m~wP: mij †`vjb MwZ msµvšÍ wewfbœ ivwk; mij †`vjb MwZi †ÿ‡Î kw³| Aby‡”Q`: 8.6; 8.7|  

wkLb dj: 

1) mij †`vjb MwZ msµvšÍ wewfbœ ivwki MvwYwZK mgxKiY cÖwZcv`b Ki‡Z cvi‡e| 

2) mij †`vjb MwZ msµvšÍ wewfbœ ivwki m¤úK© cÖwZcv`b, eY©bv I e¨vL¨v Ki‡Z cvi‡e| 

3) mij †`vjb MwZi †ÿ‡Î kw³i eY©bv I e¨vL¨v Ki‡Z cvi‡e| 

4) mij †`vjb MwZi †ÿ‡Î kw³i wbZ¨Zv cÖwZcv`b Ki‡Z cvi‡e| 

5) wewfbœ MvwYwZK mgm¨v mgvav‡b G¸‡jv e¨envi Ki‡Z cvi‡e| 

Ávb: 

ch©vqKvj ch©vqKvj I ej aªye‡Ki m¤úK© K¤úv¼ I †KŠwYK K¤úv¼ we¯Ívi Kv‡K e‡j? 

`kv Kx? †eM I mi‡Yi m¤úK© Z¦iY I mi‡Yi m¤úK©  m‡ev©”P miY, ª̀æwZ I Z¡iY 

wefe kw³, MwZkw³ I hvwš¿K kw³ 

Abyaveb: 

mij †`vjb MwZi †ÿ‡Î kw³i wbZ¨Zv  Ñ e¨vL¨v|  mij †`vjb MwZi †ÿ‡Î wewfbœ ivwki Ñ 

e¨vL¨v| mij Qw›`Z MwZi †ÿ‡Î mvg¨ve¯’v‡b e‡ei †eM me©wb¤œ wK bvÑ e¨vL¨v| mij Qw›`Z 

MwZi †ÿ‡Î m‡e©v”P Ae ’̄v‡b Z¡iY m‡e©v”P wK bv Ñ e¨vL¨v| mij Qw›`Z MwZi †ÿ‡Î KYvi †eM 

k~b¨ n‡jI Z¡iY _vK‡Z cv‡i  Ñ e¨vL¨v| 

cÖ‡qvM: 

 mij †`vjb MwZ m¤úbœ †Kvb KYvi mgxKiY, 𝒙 = 𝑨𝒔𝒊𝒏(𝝎𝒕 +

𝜹)  †hLv‡b, 𝐱 =miY; 𝛚 =†KŠwYK K¤úv¼; 𝐀 =we Í̄vi; 𝛅 =`kv 

aªæeK | 

 ch©vqKvj 𝐓 =
𝟐𝝅

𝝎
 ; ch©vqKvj I ej aªæe‡Ki m¤úK© 𝐓 = 𝟐𝛑√

𝐦

𝐤
 

K¤úv¼,𝐟 =
𝟏

𝐓
=

𝝎

𝟐𝝅
=

𝟏

𝟐𝝅
√

𝒌

𝒎
 Ges ‡KŠwYK K¤úv¼ 𝛚 = √

𝒌

𝒎
 

‡eM,𝐯 = 𝛚𝐀𝐜𝐨𝐬(𝛚𝐭 + 𝛅) Ges  𝐯 = 𝛚√𝑨𝟐 − 𝒙𝟐
                                                

Z¡iY,𝐚 = 𝝎𝟐𝑨𝒔𝒊𝒏(𝝎𝒕 + 𝜹) Ges  𝐚 = −𝝎𝟐𝒙      

wefe kw³,𝐔 =
𝟏

𝟐
𝒌𝒙𝟐 =

𝟏

𝟐
𝒌𝑨𝟐𝒔𝒊𝒏𝟐(𝝎𝒕 + 𝜹)  

MwZkw³,𝐊 =
𝟏

𝟐
𝒎𝒗𝟐 =

𝟏

𝟐
𝒌𝑨𝟐𝒄𝒐𝒔𝟐(𝝎𝒕 + 𝜹)            

hvwš¿K kw³,𝐄 =
𝟏

𝟐
𝒌𝑨𝟐

 

m¤¢ve¨ mKj 

cÖ‡qvM  I D”PZi `ÿZvi Ávb 

AskUzKz GLv‡b D‡jøL Kiv 

n‡jv| G¸‡jv‡K g~j wfwË a‡i 

wewfbœ †evW© cÖ‡kœi Av‡jv‡K 

Abykxjb Ki‡Z n‡e| D”PZi `ÿZv: 

 
 bgybv DÏxcK: 𝟎. 𝟓𝐤𝐠 f‡ii GKwU e ‘̄ mij Qw›`Z MwZ‡Z MwZkxj| e ‘̄wUi we Í̄vi 𝟎. 𝟎𝟐𝐦 I 

K¤úv¼𝟏. 𝟓𝐇𝐳| 

K) `kv Kv‡K e‡j? 

L) mij Qw›`Z MwZi †ÿ‡Î mvg¨ve¯’v‡b e‡ei †eM me©wb¤œ wK bvÑ e¨vL¨v Ki| 

M) 

𝐀

𝟐
we¯Ív‡i e¯‘wUi †eM wbY©q Ki| 

N) DÏxc‡Ki e ‘̄wUi we¯Ívi ebvg kw³i †jLwPÎ †Kgb n‡e Zv MvwYwZKfv‡e we‡kølY Ki| 

 

 



K¬vm: 03 

Av‡jvP¨ m~wP: 

mij †`vjb MwZi e¨envi; Dj¤^ w¯úªs Gi †`vjb; mij †`vjK; mij †`vj‡Ki 

MwZ; mij †`vj‡Ki m~Îvewj| 

Aby‡”Q`: 8.8; 8.9; 

8.10(AvswkK)| 

wkLb dj: 

1) ‰`bw›`b Rxe‡b mij †`vjb MwZi e¨envi e¨vL¨v Ki‡Z cvi‡e| 

2) Dj¤̂ w¯úªs Gi MwZ eY©bv I e¨vL¨v Ki‡Z cvi‡e| 

3) Dj¤̂ w¯úªs Gi MwZi ch©vqKvj Gi mgxKiY cÖwZcv`b Ki‡Z cvi‡e| 

4) mij †`vj‡Ki †`vjbKv‡ji MvwYwZK mgxKiY wbY©q Ki‡Z cvi‡e| 

5) mij †`vj‡Ki m~ÎMywj eY©bv I e¨vL¨v Ki‡Z cvi‡e|    

6) wewfbœ MvwYwZK mgm¨v mgvav‡b G¸‡jv e¨envi Ki‡Z cvi‡e 

Ávb: 

mij †`vjK Kv‡K e‡j? Kvh©Kix ˆ`N©¨ Kx? mij †`vj‡Ki mgKvj m~Î wee„Z Ki| mij 

†`vj‡Ki ˆ`‡N©¨i m~Î wee„Z Ki|mij †`vj‡Ki Z¡i‡Yi m~Î wee„Z Ki| mij †`vj‡Ki f‡ii 

m~Î wee„Z Ki| 

Abyaveb: 

†`vjbiZ GKwU mij †`vj‡Ki ee mvg¨ve¯’vq G‡m †_‡g hvq bv †Kb Ñ e¨vL¨v| †Ljbv Mvwo‡Z 

w¯úªs jvwM‡q †U‡b †Q‡o w`‡j MvwowU mvg‡bi w`‡K AMÖmi nq †Kb Ñ e¨vL¨v|  mij †`vj‡Ki 

†KŠwYK we Í̄vi  𝟒° Gi g‡a¨ ivLv nq †Kb  Ñ e¨vL¨v| mij †`vj‡Ki †`vjbKv‡ji m~Îvewji Ñ 

e¨vL¨v  𝑳 − 𝑻𝟐
 †jLwP‡Îi  Ñ e¨vL¨v|  𝐠 − 𝑻𝟐

 †jLwP‡Îi Ñ e¨vL¨v|  

cÖ‡qvM: 

Dj¤^ w¯úªs Gi wb‡Pi cÖv‡šÍ𝒎 fi Szwj‡q w`‡j GwU𝐞 cÖmvwiZ nq, Gici 

fiwU‡K Av‡iv GKUz †U‡b †Q‡o w`‡j Gi ch©vqKvj 𝑻 = 𝟐𝛑√
𝒎

𝐤
= 𝟐𝛑√

𝒆

𝐠
 

Ges w¯úªs Gi fi D‡cÿYxq bv n‡j, 𝑻 = 𝟐𝛑√
𝒎𝟏+𝒎𝟎

𝐤
                        

  †Kv‡bv mij †`vj‡Ki myZvi ˆ`N¨©𝐀, Ges e‡ei e¨vmva© 

𝐝𝐯

𝒅𝒚
  n‡j  mij 

†`vj‡Ki Kvh©Kix ˆ`N©¨,𝐋 = 𝒍 + 𝐫  

 †Kv‡bv mij †`vj‡Ki †`vjbKv‡ji mgxKiY,𝐓 = 𝟐𝛑√
𝐋

𝐠
  

m¤¢ve¨ 

mKj cÖ‡qvM  I 

D”PZi `ÿZvi Ávb 

AskUzKz GLv‡b D‡jøL 

Kiv n‡jv| G¸‡jv‡K 

g~j wfwË a‡i wewfbœ 

†evW© cÖ‡kœi Av‡jv‡K 

Abykxjb Ki‡Z n‡e| 

D”PZi `ÿZv: 

 bgybv DÏxcK: ZvbwRbv 𝟏𝟎𝟎𝐜𝐦Kvh©Ki ˆ`‡N©¨i GKwU mij †`vjK ˆZwi Ki‡jb| 𝟒° †KŠwYK we Í̄v‡i 

†`vjKwU  𝟐𝐬  †`vjbKvj mnKv‡i †`vj †`q| Zv‡K †`vjbKvj 𝟓𝟎%evov‡Z ejvq †m Kvh©Ki ˆ`N©¨𝟏𝟓𝟎𝐜𝐦wb‡q †`vjbKvj 

wbY©q ïiy Kij| 

K) mij †`vjK Kv‡K e‡j? 

L) †`vjbiZ GKwU mij †`vj‡Ki ee mvg¨ve¯’vq G‡m †_‡g hvq bv †Kb Ñ e¨vL¨v Ki | 

M) ZvbwRbvi ˆZwi mij †`vj‡Ki †`vjbKvj  wbY©q Ki| 

N) ZvbwRbvi cieZ©x‡Z ˆZwi mij‡`vjKwU DÏxc‡Ki kZ© c~iY Ki‡Z †c‡i‡Q wK bv Ñ MvwYwZKfv‡e  

we‡kølY Ki| 
 

 

 



 

K¬vm: 04 

Av‡jvP¨ m~wP: 

mij †`vj‡Ki e¨envi;  †Kv‡bv ¯’v‡bi AwfKl©R Z¡iY wbY©q; cvnv‡oi D”PZv 

wbY©q; mgq cwigvc;  †`vjK Nwo msµvšÍ K‡qKwU NUbv; ‡m‡KÛ †`vjK; 

mij †`vjb MwZ I e„ËvKvi MwZi m¤úK©| 

Aby‡”Q`: 8.10(evKx 

Ask); 8.11| 

wkLb dj: 

1) mij †`vjK e¨envi K‡i †Kv‡bv ¯’v‡bi AwfKl©R Z¡iY wbY©q Ki‡Z cvi‡e| 

2) mij †`vjK e¨envi cvnv‡oi D”PZv wbY©q Ki‡Z cvi‡e| 

3) mij †`vjK e¨envi K‡i mgq wbY©q Ki‡Z cvi‡e| 

4) †`vjK Nwo msµvšÍ wewfbœ NUbv e¨vL¨v Ki‡Z cvi‡e| 

5) †m‡KÛ †`vj‡Ki aviYv e¨vL¨v Ki‡Z cvi‡e| 

6) mij †`vj MwZi mv‡_ e„ËvKvi MwZi m¤úK© e¨vL¨v Ki‡Z cvi‡e| 

7) wewfbœ MvwYwZK mgm¨v mgvav‡b G¸‡jv e¨envi Ki‡Z cvi‡e 

Ávb: ‡m‡KÛ †`vjK Kv‡K e‡j? wUK&& Kv‡K e‡j?  

Abyaveb: 

GKwU †`vjK Nwoi †`vjbKvj 𝟐. 𝟓𝐬 n‡j GwU mwVK mgq †`‡e wK bv Ñ e¨vL¨v ‡m‡KÛ 

†`vjK gv‡bB mij †`vjK, wKš‘ mij †`vjK gv‡bB †m‡KÛ †`vjK bq Ñ e¨vL¨v  MÖx®§Kv‡j †`vjK 

Nwo ax‡i P‡j wKš‘ kxZKv‡j †`vjK Nwo ª̀æZ P‡j Ñ e¨vL¨v cvnv‡oi Dci ev Lwbi wfZi †`vjK 

Nwo ax‡i Pj‡e Ñ e¨vL¨v| nvZ Nwoi KuvUvi MwZ †`vjb MwZ wK bv Ñ e¨vL¨v| 

cÖ‡qvM:  †Kv‡bv ’̄v‡b GKwU mij †`vj‡Ki Kvh©Kix ˆ`N©¨𝒍, †`vjbKvj 𝐅 n‡j, H 

’̄v‡bi AwfKl©R Z¡iY 𝐠 = 𝟒𝝅𝟐 𝑳

𝑻𝟐
 

 GKwU cvnv‡oi cv`‡`‡k AwfKl©R Z¡iY 𝐠 Ges cvnv‡oi Pzovq  𝐠′ n‡j 

cvnv‡oi D”PZv 𝐡 = [(
𝐠

𝐠′
)

𝟏

𝟐
− 𝟏] 𝐑; GLv‡b 𝑹n‡jv c„w_exi e¨vmva©|                                    

m¤¢ve¨ 

mKj cÖ‡qvM  I 

D”PZi `ÿZvi Ávb 

AskUzKz GLv‡b D‡jøL 

Kiv n‡jv| G¸‡jv‡K 

g~j wfwË a‡i wewfbœ 

†evW© cÖ‡kœi Av‡jv‡K 

Abykxjb Ki‡Z n‡e| 

D”PZi `ÿZv: 

 bgybv DÏxcK:iZb K‡j‡Ri MÖx‡®§i QzwU‡Z `v`vi evwo‡Z †eov‡Z wM‡q avZe †cÛzjvghy³ GKwU †`qvj Nwo 

†`L‡Z †cj hvi †cÛzjvgwU 𝟏𝐬 mg‡q evg w`K n‡Z Wvb w`‡K hvq| NwowU‡K cvnv‡oi Pzovq wb‡q †M‡j †mwU 𝟏𝟐𝟎𝐬 mgq 

nvivj| c„w_exi e¨vmva©𝟔𝟒𝟓𝟎𝐤𝐦Ges AwfKl©R Z¡iY 𝟗. 𝟖𝐦𝒔−𝟐
 

K) ‡m‡KÛ †`vjK Kv‡K e‡j? 

L) GKwU †`vjK Nwoi †`vjbKvj 𝟐. 𝟓𝐬 n‡j GwU mwVK mgq †`‡e wK bv Ñ e¨vL¨v Ki| 

M) DÏxc‡Ki Av‡jv‡K cvnvowUi D”PZv wbY©q Ki| 

N) NwowU‡K cvnv‡oi Pzovq wb‡q hvIqvi ciI †`vjbKvj AcwiewZ©Z ivL‡Z Kx e¨e ’̄v wb‡Z n‡e Ñ  

MvwYwZKfv‡e we‡køl‡Yi gva¨‡g gZvgZ `vI| 
 

 


