
¯v̂MZg

‡kicyi cwj‡UKwbK Bbw÷wUDU AbjvBb K¬vk cÿ ‡_‡K mKj 2q ce©  

QvÎQvÎx‡`i RvbvB AvšÍwiK ï‡f”Qv I Awfb›`b --------



Dc ’̄vcK:-

‡gvt iwdKzj Bmjvg

BÝUªv±i (bb-‡UK)c`v_© 

‡kicyi cwj‡UKwbK Bbw÷wUDU. ‡kicyi|

cwiwPZ ce©

hvnv †Zvgvi I †Zvgvi †`‡ki Rb¨ Kj¨vY Ki,ZvB Zzwg ¯̂cœ

†`L I ev¯Í‡e iæcvšÍi Ki| GUvB †Zvgvi QvÎRxe‡b Av`©k|

hviv cwikÖg K‡i I mgq‡K g~j¨ †`q ZvivB mZ¨ I my›`‡ii

c~Rvix I evnK| †gvt iwdKzj Bmjvg



K¬vk bs-1

ZvwiL t- 26 -01-2025 wLªt

mgq t- 2.30 Uv

ce© t- 2q-

wkdU t- 1g wkdU I 2q wkdU

wel‡qi bvg :- wdwR·-1, welq †KvW :- 25912

Av‡jvPbv welq QvÎQvÎx‡`i cwiwPZ ce© I ï‡fQv K¬vk|

Av‡jvPbv welq ce©



1| wkÿv_x©‡`i cÖv_wgK weÁv‡bi GKwU cUf‚wg weKvk Kiv| 

cÖhyw³MZ welq¸wj †evSvi Rb¨ cÖ‡qvRb c`v_©weÁvb|

2| mvaviYZ BwÄwbqvwis Ges wk‡íi DcKiY¸wji GKwU Kvh©Kix

Ávb weKvk Kiv Ges cixÿv-wbixÿvi gva¨‡g GB RvZxq

Dcv`vb¸wji ˆewkó¨ wbav©iY Ki‡Z mÿg Kiv|

3| †gŠwjK ˆeÁvwbK aviYvi †evSvi Rb¨ cixÿvi gva¨‡g weKvk

Kiv|

4| mvaviYZ BwÄwbqvwis Ges wkíRvZxq Dcv`v‡bi ˆewkó¨i

GKwU cÖv_wgK Ávb Ges aviYv weKvk Kiv| 

wdwR· - 1(25912) wel‡q wkÿv MÖn‡Yi D‡Ïk¨ t-



Pvi eQi †gqvw` cÖ‡KŠkj wW‡cøvgv wkÿvµ‡gi Rb¨

†UK‡bvjwR - wmwfj| 

1g ce©, 2q wkdU MÖæc (A+B )                    

ZË¡xq

cwiÿv -90

ZË¡xq

avivevwnK-60

e¨envwiK

cwiÿv-25

e¨envwiK

avivevwnK-25

T P C

3 3 4
c~Y©gvb -200

wel‡qi bvg :- wdwR·-1,

welq †KvW :- 25912



ce© mgvcwb ZË¡xq cwiÿvi (2022 cÖweavb) c~Y©gvb -90 

1| ‡gŠwjK GKK Gi msÁv wjL I  GKK †f±i Kv‡K e‡j?, 

2|  wbDU‡bi 2q m~ÎwU wjL?

3| mij †`vjK Kv‡K e‡j|

4| Gm AvB c×wZ‡Z gnvKl© aªeK Gi GKK †ei Ki? BZ¨vw`|

AwZmswÿß 10 wU cÖkœ _vK‡e 10wUB DËi w`‡Z n‡e| 2×10 =20 

K wefv‡M

(‡hLv‡b msÁv, m~Î,mgxKiY, welq ej‡Z wK eyS, GKK †ei Ki BZ¨vw`) 



1| KvR ej‡Z wK eyS e¨vL¨v Ki|

2| ‡KŠwYK ‡eM I ‰iwLK †eM Gi g‡a¨ m¤úK© ¯ ’vcb Ki ev cv_K¨© wjL

3| wbDU‡bi gnvKl© m~ÎwU Gi mgxKiYwU cÖwZôv Ki ev cÖwZcv`b Ki? 

4| Avo Zi½ Gi ˆewkó¨ wjL ev e¨envi¸‡jv wjL?

5| MvwYwZK mgm¨v ev c`v_©weÁvb Gi AsK _vK‡e| 

BZ¨vw`|

mswÿß 10wU cÖkœ _vK‡e 10wUB DËi w`‡Z n‡e| 3×10=30

L wefv‡M

(‡hLv‡b msÁv Gi eY©bv,e¨vL¨v, I m~Î Gi eY©bv, cÖwZcv`b, 

i~cvšÍi, ‡Kv‡bv wel‡q Gi cv_©K¨, ˆewkó¨ Ges MvwYwZK mgm¨v

mgvavb BZ¨vw`) ‡hgb



M wefv‡M

iPbvg~jK 7wU ev 6wU cÖkœ _vK‡e 5wU DËi w`‡Z n‡e | 8×5=40

1| mvgšÍwi‡Ki m~ÎwU wjL? mvgšÍwi‡Ki m~‡Îi mvnv‡h¨ jwäi gvb I w`K

wbY©q Ki 

2| ‡K›`ªgyLx ej Kv‡K e‡j? cÖgvY Ki †h, F=
𝑚𝑣2

r
3| cÖgvY Ki †h, F= ma|

4| gyw³‡eM Kv‡K e‡j| gyw³ †e‡Mi ivwkgvjv wbY©q Ki|

5| cÖgvY Ki †h, cošÍ e¯ ‘i w¯ ’wZkw³ Gi MwZkw³ mgvb|

6| MvwYwZK mgm¨v ev c`v_©weÁvb Gi AsK _vK‡e| BZ¨vw`|

(‡hLv‡b †Kv‡bv welq, msÁv I m~Î Gi eY©bv, e¨vL¨v, 

cÖwZcv`b,iycvšÍi, MvwYwZK mgm¨v mgvavb BZ¨vw`)



ce© ga¨ cwiÿv c~Y©gvb -30

ZË¡xq avivevwnK cwiÿvi (2022 cÖweavb) c~Y©gvb -60 

K¬vk †U÷- 6, KzBR †U÷-9, G¨vmvBb‡g›U I †gŠwLK cixÿv, AvPiY, Dcw ’̄wZ-15 BZ¨vw`

avivevwnK g~j¨vqb -30 

‡hLv‡b AwZmswÿß -08=4×2, mswÿß -12=4×3, iPbvg~jK-10=2×5 cÖkœ _v‡K



dvBbvj e¨envwiK cwiÿv (2022 cÖweavb) -25

e¨envwiK avivevwnK g~j¨vqb (2022 cÖweavb) -25 

(‡hLv‡b Re/G·‡cwi‡g›U, evwoi KvR, Re/ G·‡cwi‡g›U

wi‡cvU© cÖ Í̄ZKiY, Re/ G·‡cwi‡g›Ui Dci †gŠwLK cixÿv, 

AvPiY, Dcw ’̄wZ-25)

(cÖ`Ë cwiÿxZ cwiÿvi GKwU cÖ`k©b c~e©K DËi w`‡Z n‡e|

‡hLv‡b 1| Re/G·‡cwi‡g›U GKwU-15, 2| Re/ G·‡cwi‡g›U wi‡cvU

/†bvU eyK-05  I 3| Re/ G·‡cwi‡g›U ev cwiÿv PjvKvjxb mg‡q

†gŠwLK cwiÿv-05



Aa¨vq -01  †fŠZ RMZ I cwigvc )

Aa¨vq - 02 ( w`Kivwk I Aw`Kivwk) 

Aa¨vq -03 (MwZ I MwZi mgxKiY ) 

Aa¨vq -04 (wbDU‡bi MwZm~Î, ej I Nl©Y)

Aa¨vq-05 (AwfKl©Y I gnvKl©) 

Aa¨vq- 06 (mij †`vjb MwZ )

Aa¨vq -07 ( KvR, ÿgZv I kw³ )

Aa¨vq -08 ( w¯’wZ ’̄vcKZv) 

wel‡qi bvg t- wdwR· -1      

welq †KvW t- 25912



Aa¨vq -09 (D`w¯’wZwe`¨v)

Aa¨vq -10 (Pvc I Pv‡ci ˆewkó¨)

Aa¨vq-11 (Zi½ I kã)

Aa¨vq -12 (kã I k‡ãi †eM)

Aa¨vq-13 (Av`©k M¨vm I M¨v‡mi MwZZË¡)

Aa¨vq-14  (Av`ª©Zv)



1| ¯øvBW K¨vwjcv‡mi mvnv‡h¨ †Kvb `‡Ûi ‰`N¨ wbY©q Ki|

2| ¯Œz M‡Ri mvnv‡h¨ ‡Kvb Zv‡ii cÖ¯ ’‡”Q` wbY©q Ki|

3| ‡ù‡ivwgUvi mvnv‡h¨ †Kvb mgZj KvP †cø‡Ui cyiæZ¡ wbY©q Ki|

4| †dvm© †ev‡W©i mvnv‡h¨ e‡ji mvgvšÍwi‡Ki m~‡Îi mZ¨Zv hvQvB Ki 

5| mij †`vj‡Ki mvnv‡h¨ AwfKl©Y Z¡iY g Gi gvb wbY©q Ki|

wdwR· -1(25912) wel‡q e¨envwiK welqmg~n



6| D`‰ ’̄wZK Zzjvi mvnv‡h¨ cvwb A‡cÿv fvwi Ges cvwb‡Z A`ªeYxq KwVb

c`v©‡_i Av‡cwÿK ¸iæZ¡ wbY©q Ki |

7| Av‡cwÿK ¸iæZ¡ gvcK †evZ‡ji mvnv‡h¨ Zij c`v‡_©i Av‡cwÿK ¸iæZ¡ wbY©q

Ki|

8| w ’̄i Nl©Y ¸YvsK wbY©q|

9| Abybv` evqy¯Í‡¤¢i c×wZ‡Z evqy‡Z k‡ãi †eM wbY©q Ki|



Dc¯ ’vcK:-

‡gvt iwdKzj Bmjvg

BÝUªv±i (bb-‡UK)c`v_© 

‡kicyi cwj‡UKwbK Bbw÷wUDU. ‡kicyi|

ZvwiL t- 27.01.2025

mgq t-2.00 P.M

‡kicyi cwj‡UKwbK Bbw÷wUDU AbjvBb K¬vk cÿ ‡_‡K mKj 1g ce© QvÎQvÎx‡`i

RvbvB AvšÍwiK ï‡f”Qv I Awfb›`b -------



Pvi eQi †gqvw` cÖ‡KŠkj wW‡cøvgv wkÿvµ‡gi Rb¨

ce© t- 2q              

†UK‡bvjwR t- wmwfj|

welq t- wdwR·-1 welq †KvW :- 25912

wWwRUvj K‡›Ub K¬vk bs-2

1g Aa¨vq t- ‡fŠZ RMZ I cwigvc|

AvR‡Ki Av‡jvPbv welq t- ‡fŠZ RMZ I cwigvc|

(Physical World & Measurement)



AvR‡Ki GB cv‡V Avgiv hv hv wkL‡Z cvie--

1| †fŠZRM‡Zi cÖK…wZ|

2| c`v_©weÁv‡bi cwimi I we¯§qKi Ae`vb|

3| c`v_©weÁv‡bi wKQz c` ev welq m¤úwKZ aviv

(aviYv ev cÖZ¨q, m~Î, bxwZ, ¯^xKvh©, ZË¡, AbyKí)

4| c`v_©weÁvb I Ab¨vb¨ KvwiMwi Áv‡bi RMr|

5| cwigvc wK, †gŠwjK Ges †hŠwMK GKK wK|

6| GK‡Ki gvÎv wK Ges cwigv‡ci ÎæwU wK wK|

wkÿY dj



Avgiv `ywU RM‡Zi mv‡_ cwiwPZ- GKwU n‡jv †fŠZRMr AciwU n‡jv g‡bvRMr| Avgv‡`i

Pvicv‡ki cÖK„wZ ˆewPÎ¨gq| G‡Z Av‡Q wewfbœ iK‡gi e¯ ‘, NU‡Q bvbvb iKg NUbv| gvwU, 

evqy, evwj, cvwb, P›`ª, m~h©, MÖn, bÿÎ, c`v‡_©i AwZÿz̀ ª AYy, cigvYy, B‡jKUªb, †cÖvUb, 

wbDUªb, BZ¨vw` †fŠZRM‡Zi Ask| GQvovI †Kv‡bv †Kv‡bv emÍy‡K N‡l ev AvNvZ K‡i DËß

Kiv, m~h© I wbDwK¬qvm †_‡K cÖvß kw³, m~h©MÖnY , P›`ªMÖnY FZz cwieZ©b BZ¨vw` A‡bK NUbv

‡fŠZRM‡Zi AšÍM©Z | †fŠZRM‡Zi cÖavb ‰ewkó n‡jv G RM‡Zi cwigvY n‡jv cig Ges

cwigvYevPK| GB cwigvc msL¨vq cÖKvk‡hvM¨| GLv‡b †hgb AwZÿz̀ ª KYvi AvKvi, IRb, 

AvqZb, `ªywZ, RxebKvj MYbv Kiv hvq †Zgwb cwigvc Kiv& hvq| 

g‡bvRM‡Z i‡q‡Q Avgv‡`i gb, Av‡eM, Abyf‚wZ, †¯ œn-ggZv, †cÖg-fvjevmv, Avb›`-‡e`bv

BZ¨vw`|

‡fŠZRM‡Zi cÖK…wZ



c`v_©weÁvb cÖK…wZ I cÖK…wZi bvbv NUbv ev cÖwZfvm‡K wb‡q Av‡jvPbv K‡i| 

Ab¨ K_vq c`v_©weÁv‡bi Av‡jvP¨ welq c`v_© I kw³ Ges G‡`i Avwe®‹vi 

K‡i‡Q bvbvb aviYv, m~Î, bxwZ,I ZË¡| c`v_weÁvb GKwU †gŠwjK weÁvb| 

weÁv‡bi Ggb †Kv‡bv kvLv †bB hv GB weÁv‡bi m~Î, bxwZ ev ZË¡ Øviv

DcK…Z nqwb| c`v_©weÁvb cÖK…wZi m~Î¸‡jv eY©bv K‡i|





cÖK…wZ, cÖvK …wZK NUbv I m~Î wb‡q †h weÁvb Av‡jvPbv K‡i Zv‡K c`v_©weÁvb

ejv nq| wMÖK kã fusis (dzwmm) ‡_‡K c`v_©weÁvb K_vwU G‡m‡Q| wMÖK fvlvq

dzwmm k‡ãi A_© cÖK…wZ| 

Avgv‡`i ‰`bw›`b Rxe‡b Avgiv wewfbœ †fŠZ NUbvi mv‡_ cwiwPZ| ‡hgb cÖwZw`b

m~h© IVv I A¯Í hvIqv, AvKv‡k †gN ˆZix I e„wó nIqv, eQ‡ii wewfbœ mg‡q FZz

cwieZ©b, KvV-Kqjvi `nb I Zvc Drcv`b, †Kv‡bv e ‘̄i MwZ, m~h© MÖnY, P›`ªMÖnY

BZ¨vw` ch©‡eÿ‡Yi wfwË‡Z wewfbœ †fŠZ NUbvi e¨vL¨v n‡q‡Q| Avgv‡`i eZ©gv‡b

Áv‡bi Av‡jv‡K ejv hvq, †h weÁvb c`v_© I kw³ Ges c`v_©‡K kw³‡Z iæcvšÍi

I kw³‡K c`v_©‡Z iæcvšÍi wb‡q Av‡jvPbv K‡i Zv‡K c`v_©weÁvb e‡j| myZivs

weÁv‡bi †h kvLvq c`v_©, kw³ Ges c`v_© I kw³ mgZzj¨Zv wb‡q Av‡jvPbv Kiv

nq Zv‡K c`v_©weÁvb e‡j|

c`v_weÁv‡bi cwimi I wem¥qKi Ae`vb



c`v_©weÁv‡bi g~j jÿ¨ n‡”Q ch©‡eÿY,cixÿY,I we‡køl‡Yi Av‡jv‡K c`v_© I kw³ 

iæcvšÍi I Zv‡`i m¤úK© D`NvUb Ges cwigvYMZfv‡e Zv cÖKvk Kiv nq| 

c`v_weÁv‡b Avgiv bvbvb iKg †fŠZ NUbv I AwfÁZv wb‡q KvR Kwi| Gme NUbv

we®§qKi Avevi wkÿvg~jKI| weÁv‡bi Ggb †Kv‡bv kvLv †bB †hLv‡b c`v_©weÁv‡bi

Ae`vb †bB| K…wlweÁvb, wPwKrmvweÁvb, cÖ‡KŠkjweÁvb, AvenvIqvweÁvb, 

†R¨vwZweÁvb, RxeweÁvb BZ¨vw`|

cVb cvV‡Ki myweavi Rb¨ c`v_©weÁvb‡K Avgiv cÖavbZ wb‡¤œv³ kvLv¸‡jv‡Z fvM

Ki‡Z cvwi| h_v:- (1) ejweÁvb, (2) Zvc I ZvcMwZweÁvb, (3) kãweÁvb, (4) 

Av‡jvKweÁvb,(5) ZvwoZ‡PŠ¤̂KweÁvb,(6) AvaywbK weÁvb, (7) B‡jKwb· 

BZ¨vw`|



c`v_©weÁv‡bi msÁv I aviYv †_‡K †evSv hvq GwU AZ¨šÍ cÖmviYkxj GK weÁvb

hvi †Kvb †kl †bB| ‡KD `vwe Ki‡Z cvi‡e bv †h, Zvi c`v_©weÁv‡bi c~Y© Ávb

Av‡Q| eZ©gv‡bKv‡j †KD c`v_©weÁvb †_‡K gy³ _vK‡Z cvi‡e bv| c`v_©weÁvb

GKwU mnR I Avb›``vqK welq| c`v_©weÁvb eyS‡Z n‡j cixÿY m¤úv`b Ki‡Z

nq| cixÿ‡Yi AwfÁZv we¯§qKi, Avb›``vqK, wkÿvg~jK Ges c`v_©weÁv‡bi m~Î

†ei Ki‡Z mnvqZv K‡i|

wesk kZvãx‡Z c`v_©weÁv‡bi Ab¨Zg ¸iæZ¡c~Y© Ae`vb n‡jv gnvk~b¨ Awfhvb | 

Pvu‡` gvby‡li c`vc©Y †_‡K ïiæ K‡i g½jMÖ‡n Awfhvbmn gnvk~b¨ †÷k‡b gv‡mi

ci gvm gvby‡li emevm Áv‡bi †ÿ‡Î Amvgvb¨ AMÖMwZ| †iwWI, †Uwjwfkb, 

wm‡bgv, †gvevBj, †dvb, B›Uvi‡bU, wWwRUvj K¨v‡giv, AvBc¨vW, Kw¤úDUvi

BZ¨vw` B‡jKUªwb· miÄvg, K¨vjKz‡jUi meB m¤¢e n‡q‡Q c`v_©weÁv‡bi Ae`v‡bi

Rb¨|



GB Rb¨ Avgv‡`i ˆ`bw›`b Rxe‡b wb‡q G‡m‡Q wecøe, cv‡ë w`‡”Q Rxebhvcb

cÖYvjx| MvQ †_‡K Av‡cj cov Avgv‡`i gnvK‡l©i w`‡K PvwjZ K‡i| cvwbi

†dvuUv Avgv‡`i c„óUvb eyS‡Z mnvqZv K‡i| ev‡®úi Zvckw³ BwÄb Pvjvq| †Xvj

evRv‡j K¤ú‡bi d‡j kã Drcbœ K‡i| bÿÎ †_‡K Avmv Av‡jv bÿÎ m¤ú‡K© 

Avgv‡`i Rvb‡Z mnvqZv K‡i| Zwor ev we`ÿ r Qvov Avgiv wKQzB Kíbv Ki‡Z

cvwi bv|



weÁv‡bi PvweKvwV c`v_©weÁvb| c`v_©weÁvb RxeRM‡Zi Kj¨v‡Yi Rb¨ Ro 

RM‡Zi wewfbœ NUbv wb‡q KvR K‡i|

wPÎ gva‡g †`L‡Z Avgiv cvB

wPwKrmv weÁv‡b †ÿ‡Î

imvqb weÁv‡bi †ÿ‡Î

weÁv‡bi †ÿ‡Î

wkí‡ÿ‡Î



c`v_©weÁvb cv‡Vi c~‡e© wKQz wKQz welq m¤ú‡K© Avgv‡`i Rvbv

cÖ‡qvRb| 

পদার্ থবিজ্ঞানের বিছু

পদ িা ধারা

ধারণা িা

প্রত্যয়

সূত্র

‡Kvb welq m¤ú‡K© aviYv Kiv n‡jv fve ev

wPšÍvaviv ev ‡Kvb Ag~Z© bxwZ ev †Kvb mvaviY

AwfgZ| †Kv‡bv wKQz m¤ú‡K© mwVK Dcjwä

ev ‡evaMg¨Zv n‡jv H welq m¤ú‡K© aviYv|

mvaviYfv‡e †Kv‡bv wbw`©ó kZ© ev Ae ’̄vq me 

mgq wK NU‡e Zv eY©bv n‡jv m~Î| 

‡hgb: e‡q‡ji m~Î, wbDU‡bi gnvKl© m~Î I 

M¨vwjwjI Gi cošÍ e ‘̄i m~Î|



েীবত্

†hme mvaviY m~Î weÁvb ev c`v_©weÁv‡bi wfwË

Zv‡`i ejv nq bxwZ| †Kv‡bv hyw³ZK© ev Kv‡Ri

wfwË wn‡m‡e †h ‡gŠwjK mZ¨ ev ZË¡ †K we‡ePbv

Kiv nq ZvB bxwZ| nvB‡Rbev‡M©i AwbðqZvi

bxwZ I Zi‡½i DcwicvZ‡bi bxwZ |

স্বীিার্ থ

সাধারণত্ কিানো বিজ্ঞাবেি ত্ত্ত্ব এিটি সাবি থি বিিবৃত্

বদনয় শুরু হয়। এনি িলা হয় স্বীিার্ থ। স্বীিার্ থহনলা ত্া র্া

সত্য িনল স্বীিার িনর বেনয় এর উপর বিবি িনর কিানো

র্ুক্তি িা ত্ত্ত্ব প্রদাে িরা হয় । স্বীিার্ থত্ত্ত্বটির বিবি প্রদাে

িনর। AvBb÷vB‡bi we‡kl Av‡cwÿK ZË¡ `ywU †gŠwjK

¯̂xKv‡h©i Dci cÖwZwôZ nq|



ত্ত্ত্ব

অেুিল্প

†Kv‡bvwKQz e¨vL¨vi Rb¨ †h AvbyôvwbK wPšÍvaviv, fve ev

aviYv Zv‡K ZË¡ e‡j| GwU ‡h welq wb‡q cixÿv wbixÿv

Kiv n‡e ïay †m wel‡qi g‡a¨ mxgve× _v‡K bv| g‡b Ki 

†Kv‡bv wKQz m¤ú‡K© Zzwg GKwU ZË¦ w`‡qQ| welqwU m¤ú‡K© 

GwU ‡Zvgvi gZvgZ, GwU Zzwg cÖgvY Ki‡Z cvibv wKš‘ 

GL‡bv Zzwg g‡b Ki GwU mZ¨ ev mwVK | AvBb÷vB‡bi

Av‡cwÿKZv ZË¡, WviDB‡bi weeZ©b ZË¡|

AbyKí n‡jv Ggb e¨vL¨v ev m~Î ev ZË¡ hv GL‡bv

mwVK e‡j cÖgvY nqwb| ‡Kv‡bv wKQz m¤ú‡K© 

AbymÜ‡bi †h AbygwZ wm×všÍ †bIqv nq Zv‡KB

AbyKí e‡j|



c`v_©weÁvb I cÖhyw³ G‡K Ac‡ii cwic~iK| c`v_©weÁv‡bi †gŠwjK m~Î¸‡jv Kv‡Ri jvwM‡q cÖhyw³i 

Dbœqb m¤¢e n‡q‡Q| c`v_©weÁvb n‡Z jä Áv‡bi gva¨‡g cÖ‡KŠkjxMY Zv‡`i cÖhyw³ e¨envwiK †ÿ‡Î

cÖ‡qvM K‡i gvbe mf¨Zvi‡K †cŠ‡Q w`‡q‡Qb DbœZxi wkL‡i| wb‡¤§ c`v_©weÁv‡bi mv‡_ m¤úwK©Z

Ab¨vb¨ welq m¤úK©¸‡jv †`LvI n‡jv t-

c`v_©weÁvb I cÖhyw³MZ Áv‡bi RMr

c`v_©weÁvb Gi mv‡_ m¤úK© n‡jvt-

1| MwYZ ,

2| imvqb, 

3| RxeweÁvb, 

4| †R¨vwZ we`¨v, 

5| cÖhyw³ we`¨v,

6| wPwKrmvweÁvb, 

7| K …wlweÁvb, 

8| mgvRweÁvb BZ¨vw` | 



‡Kvb wKQzi cwigvY wbY©q Kiv‡K cwigvc e‡j| †hgb iwn‡gi evwo †_‡K ¯‹z‡ji `~iZ¡ 

750 wgUvi| GKwU msL¨v Avi GKwU GKK| †h †Kvb cwigv‡ci Rb¨ cÖ‡qvRb GKwU

Av`k© cwigv‡ci, hvi mv‡_ Zzjbv K‡i cwigvc Kiv hvq| cwigv‡ci GB Av`k© 

cwigvc‡K ejv nq cwigv‡ci GKK| g‡bKwi, †Kvb jvwVi ˆ`N¨ 4 wgUvi|

cwigv‡ci bxwZ

‡fŠZRM‡Z hv wKQz cwigvc Kiv hvq Zv‡K ivwk e‡j|

ivwk `yB cÖKvi h_vt-

1| †gŠwjK ivwk I 

2| †hŠwMK ivwk

‰`N ©̈  4  wgUvi



†h mKj ivwk ¯̂vaxb ev wbi‡cÿ †m¸‡jv Ab¨ ivwki Dci

wbf©i K‡i bv eis Ab¨vb¨ ivwk G‡`i Dci wbf©i K‡i

Zv‡`i‡K †gŠwjK ivwk e‡j| cÖK …wZ‡Z mvZwU †gŠwjK

ivwk n‡q‡Q h_vt- ˆ`N ©̈,fi,mgq, ZvcgvÎv, Zwor cÖevn,

`xcb ZxeªZv, c`v‡_©i cwigvY|

‡gŠwjK ivwk -



†h mKj ivwk GK ev GKvwaK †gŠwjK ivwki ¸Y ev fvMdj

n‡Z cvIqv hvq ev Ab¨ivwki Dci wbf©i K‡i Zv‡`i‡K

†hŠwMK ev j× ivwk e‡j| †hgb †eM, Z¡iY, ej, KvR

BZ¨vw`|

ej Gi GKK n‡jv wbDUb |

1 wbDUb =

1 wK‡jvMÖvg× 1wgUvi

(†m‡KÛ)2
× 1 wgUvi

=

1 wK‡jvMÖvg×(1wgUvi)2

(†m‡KÛ)2

‡hŠwMK ivwk -



cwigv‡Yi ÎæwU

cixÿvMv‡i †Kv‡bv ivwki gvb wbY©q Ki‡Z n‡j cwigvY Ki‡Z nq| 

cwigvc KL‡bvB wbfz©j nq bv| h‡_ó mZK©Zv Aej¤^b Ki‡jI GKB 

ivwki cwigv‡ci mgq GKB cixÿ‡Ki wewfbœ mg‡q cwigvc ev wewfbœ

cixÿ‡Ki GKB mg‡q cwigv‡ci †ejvq wfbœ wfbœ gvb cvIqv †h‡Z

cv‡i|



1| AvR‡Ki cv‡Vi Abykxjb|

2| cixÿvi gvb e›Ub I cÖ‡kœi aiY m¤ú‡K© aviYv ivLe|

3| c`v_©weÁvb wel‡qi cÖv_vwgK aviYv m¤ú‡K© wkLe|

4| c`v_©weÁvb Gi Ae`vb m¤ú‡K© Rvbe|

5| †gŠwjK GKK I †hŠwMK GKK ev jä GKK wK Zv

Rvbe|

evwoi KvR t-

Re G¨mvB‡g›U nv‡Z †j‡L wb‡Ri Kv‡Q ivL‡Z n‡e

Ges co‡Z n‡e | 



Dc ’̄vcK:-

‡gvt iwdKzj Bmjvg

BÝUªv±i (bb-‡UK)c`v_© 

‡kicyi cwj‡UKwbK Bbw÷wUDU. ‡kicyi|

K¬vk bs-2

ZvwiL t- 28.01.2025

mgq t-2.00 P.M

‡kicyi cwj‡UKwbK Bbw÷wUDU AbjvBb K¬vk cÿ

‡_‡K mKj 1g ce© QvÎQvÎx‡`i RvbvB AvšÍwiK ï‡f”Qv

I Awfb›`b -------



Pvi eQi †gqvw` cÖ‡KŠkj wW‡cøvgv wkÿvµ‡gi Rb¨

ce© t- 1g              

†UK‡bvjwR t- wmwfj|

welq t- wdwR·-1 welq †KvW :- 25912

wWwRUvj K‡›Ub K¬vk bs-2

2q Aa¨vq t- w`K ivwk I Aw`K ivwk|

AvR‡Ki Av‡jvPbv welq t- w`K ivwk I Aw`K ivwk|

(Scalar and Vector Quantities)



GB Aa¨v‡q cv‡V Avgiv hv hv wkL‡Z cvie ---

1| D`vniYmn w`Kivwk I Aw`Kivwk Gi msÁv|

2|  wewfbœ gvbivwk ev †f±i ivwk cÖKvk Ges msÁv|

3| wfbœ w`‡K wµqviZ `ywU †f±i ivwki jwä Gi gvb I w`K wbY©q|

wkLbdj



†¯‹jvi ev Aw`Kivwk

‡h mKj †fŠZ ivwki ïaygvÎ gvb Av‡Q wKš‘ 

w`K †bB Zv‡K †¯‹jvi ev Aw`Kivwk ejv nqy| 

†hgb t- ˆ`N ©̈, fi, Zvc BZ¨vw`|

‡f±i ev w`K ivwk
‡¯‹jvi ev Aw`K ivwk

ivwk

‡h msL¨v Øviv cwigvc Kiv hvq Zv‡KB ivwk e‡j| ivwk `yB cÖKvi

h_v t-1| †¯‹jvi ev Aw`K ivwk I 2| †f±i ev w`Kivwk

5

10

ivwk



GKK †f±i

hw` †Kvb †f±i‡K H †f±‡ii gvb Øviv fvM Ki‡j †h gvb cvIqv hvq

Zv‡K GKK †f±i e‡j| G‡K ො𝑎 Øviv cÖKvk Kiv nq| ො𝑎= 

Ԧ𝐴

Ԧ𝐴

‡f±i ev w`Kivwk

‡h mKj †fŠZ ivwki gvb I w`K Df‡q Av‡Q

Zv‡K ‡f±i ev w`Kivwk ejv nq| †hgb t-

‡eM,Z¡iY, ej BZ¨vw`|

՜
𝐴

՜
𝐴



GKwU †f±i ivwk‡K wb‡¤œv³ ‡h c×wZ‡Z cÖKvk Kiv nq| 

h_vt-

1| †f±i ivwki Dci Zxi wPý Øviv †hgb-𝑃
2| †f±i ivwki wb‡P †iLv Øviv †hgb- 𝑃

3| †f±i ivwki Dci ‡iLv Øviv †hgb- 𝐴
4| †f±i ivwki ỳB cv‡k AvovAvwo †iLv †U‡b Gi Dci Zxi wPý

ev wb‡P †iLv †U‡b Øviv †hgb- |A| or |A|
5| †f±i ivwk‡K †gvUv ni‡d (Bold) wj‡L| †hgb- A †f±i

ivwk n‡j cÖKvk - A 



wb‡P w`K ivwk I Aw`K ivwk Gi g‡a¨ cv_©K¨ †`Iqv n‡jv

w`K ev †f±i ivwk Aw`K ev †¯‹jvi ivwk

‡h mKj †fŠZ ivwki gvb I w`K Df‡q Av‡Q Zv‡K

‡f±i ev w`Kivwk ejv nq| ‡hgb †eM, Z¡iY BZ¨vw`|

‡h mKj †fŠZ ivwki ïaygvÎ gvb Av‡Q wKš‘ w`K †bB

Zv‡K †¯‹jvi ev Aw`Kivwk ejv nq| †hgb mgq, fi 

BZ¨vw`|

ïay w`K ev ïay gvb ev gvb I w`K Df‡q cwieZ©b n‡j

w`K ivwk cwieZ©b nq|

ïaygvÎy gvb cwieZ©b n‡j Aw`K ivwk cwieZ©b nq|

mvaviY MvwYwZK wbq‡g w`K ivwk †hvM, we‡qvM, ¸Y, 

nqbv wKš‘ †f±i exRMwYZ wbq‡g G¸‡jv n‡q _v‡K |

mvaviY MvwYwZK wbq‡g ‡¯‹jvi ev Aw`K ivwk †hvM, 

we‡qvM, ¸Y, nq|

ỳwU w`K ivwki jwä ïaygvÎ gv‡bi wbf©i K‡i bv| `ywU Aw`K ivwki mgwó ïaygvÎ G‡`i gv‡bi Dci

wbf©ikxj| 

ỳwU w`K ivwki ¸Ydj w`K ivwk ev Aw`K ivwk DfqB

n‡Z cv‡i|

`ywU Aw`K ivwki ¸Ydj w`K me©`vB Aw`K ivwk nq|



†h mKj †f±‡ii gvb I w`K mgvb ev mgRvZxq

†f±i `ywUi gvb I w`‡Ki mgvb nq, Zv‡KB mgvb

†f±i e‡j|

mgvb †f±i `ywUi w`K hw` wfbœ nq Zv‡K

wecixZ ev FbvZ¡K †f±i e‡j|

wewfbœ cÖKv‡ii †f±‡ii msÁv †`Iqv n‡jv t-

՜
𝐴

՜
𝐵

՜
𝐴

՚
𝐵

mgvb †f±i

wecixZ †f±i



`yB ev Z‡ZvwaK †f±i hw` GKB mij †iLv

eivei ev ci¯úi mgvšÍivj wµqv K‡i Z‡e

Zv‡`i‡K mg‡iL †f±i e‡j|

ỳB ev Zvi †P‡q AwaK †f±i hw` GKB mgZ‡j

Aew¯ ’Z _v‡K Zv‡`i‡K mgZjxq †f±i e‡j|

mg‡iL †f±i

mgZjxq †f±i



cÖmsM KvVv‡gvi g~jwe› ỳi mv‡c‡ÿ †Kvb we› ỳi

Ae¯’vb †h †f±i Øviv wPwýZ Kiv hvq, Zv‡K H 

we› ỳi Ae¯’vb †f±i e‡j|

wÎgvwÎK Kv‡Z©mxq ¯ ’vbv¼ e¨e¯ ’vq wZbwU abvZ¡K

Aÿ eivei †h wZbwU GKK †f±i we‡ePbv Kiv 

nq, Zv‡`i ejv nq AvqZ GKK †f±i|
x

Y

x

P

Y

Z

Ae¯’vb †f±i

Ae ’̄vb †f±i

AvqZ GKK †f±i

AvqZ GKK†f±i

Ƹ𝑗

Ƹ𝑖෠𝑘

Ƹ𝑗

0(0,0)

(X,y)

r



†h mKj †f±‡ii gvb k~b¨ bq Zv‡`i‡K

mwVK †f±i e‡j| mwVK †f±‡ii  

kxl©we›`y I cv`we›`y Dfq _v‡K|

†h †f±‡ii gvb k~b¨ bvj †f±i e‡j| 

k~b¨ ev bvj †f±‡ii †Kvb kxl©we›`y I 

cv`we› ỳ †bB|  

.

kxl©we›`

cv`we›`y

†Kvb kxl©we›`y I cv`we›`y †bB

mwVK †f±i -

bvj †f±i -



mvgvšÍwi‡Ki m~Î Gi mvnv‡h¨ jwä gvb I w`K wbY©q Ki

†Kv‡bv mvgvšÍwi‡Ki GKB we› ỳ n‡Z Aw¼Z 

mwbœwnZ evû ỳwU hw` †Kv‡bv KYvi Dci

GKB mg‡qi wµqviZ ỳwU †f±i ivwki gvb

I w`K wb‡`©k K‡i, Zvn‡j H we› ỳ n‡Z

Aw¼Z mvgvšÍwi‡Ki KY©B G‡`i jwäi gvb I 

w`K wb‡`©k K‡i|

mvgvšÍwi‡Ki m~Î -



e¨vL¨v t-

g‡bKwi, O we›`y‡Z GKwU KYvi Dci

OA
= ՜

P
I 

OC
= ՜
Q

`ywU †f±i ivwk GKB mg‡q α †Kv‡Y

wµqv K‡i wb‡Pi wP‡Î, OA I OC †K mwbœwnZ evû

a‡i OABC mvgvšÍwi‡Ki A¼b Kwi Ges OB hy³ 

Kwi| G m~Îvbymv‡i Dfq †f±‡ii wµqvwe›`y O n‡Z

Aw¼Z KY©

OB
B ‡f±i ՜

P
I ՜
Q

Gi jwä ՜
R

wb‡`©k K‡i|

A_v©r

OA
+
OC

= 
OB

ev, ՜
P

+ ՜
Q

= ՜
R

α
𝜃

R

P

Q

Q

P

O A N

BC

α

wPÎ mvgvšÍwi‡Ki m~‡Îi



g‡bKwi, jwägvb R Ges ∠AOC= α †KvYwU m~ÿè‡KvY| GLb B we›`y OA n‡Z

Gi ewa©Z As‡ki Dci BN j¤^ Uvwb hv ewa©Z OA evû‡K N we›`y‡Z †Q` Ki‡jv| 

AB I OC mgvšÍivj| ⸫ ∠AOC=∠ BAN=α

Avevi, ∆OBN wÎf‚‡Ri, ∠ONB = GK mg‡KvY= 9𝑜𝑜

⸫ O𝐵2 = 𝑂𝑁2 + 𝐵𝑁2

= (𝑂𝐴 + 𝐴𝑁)2+B𝑁2

O𝐵2 = 𝑂𝐴2+2.OA.AN+ 𝐴𝑁2 + B𝑁2------------(1)
Avevi,  ∆BAN mg‡KvYx wÎf‚‡R, 

A𝐵2= 𝐴𝑁2 + B𝑁2

ev, O𝐶2= 𝐴𝑁2 + B𝑁2
[ ⸪AB=OC]

jwä gvb wbY©q t-



GLb, wÎ‡KvYwgwZi mvnv‡h¨ Avgiv cvB,

cos∠BAN= cosα = 

𝐴𝑁

𝐴𝐵

⸫ AN=ABcosα
= OCcosα [ ⸪AB=OC]

1 bs mgxKiY n‡Z cvB ,

myZivs O𝐵2 = 𝑂𝐴2+2.OA.ABcosα+ A𝐵2 [⸪ A𝐵2= 𝐴𝑁2 +B𝑁2]  

O𝐵2 = 𝑂𝐴2+2.OA.OC.cosα + O𝐶2

𝑅2 = 𝑃2 + 2. 𝑃𝑄𝑐𝑜𝑠𝛼 + 𝑄2

⸫ R= 𝑃2 + 2. 𝑃𝑄𝑐𝑜𝑠𝛼 + 𝑄2--------------(2)



ΔBAN mg‡KvYx

wÎf‚‡Ri, sinα=
𝐵𝑁

𝐴𝐵
BN=ABsinα Ges 

AN=ABcosα

jwäi w`K wbY©q t-



(1) 𝛼= 00 n‡j , A_©vr †f±i `ywU GKB w`‡K wµqv Ki‡j,

R= 𝑃2 + 2. 𝑃𝑄𝑐𝑜𝑠𝛼 + 𝑄2

= 𝑃2 + 2. 𝑃𝑄𝑐𝑜𝑠00 + 𝑄2 [⸪𝑐𝑜𝑠00=1, sin00=0]

= 𝑃2 + 2. 𝑃𝑄. 1 + 𝑄2

= 𝑃 + 𝑄 2

⸫ R= 𝑃 + 𝑄 |

Ges θ= tan−1
Qsin00

𝑃+Qcos00
⸫ θ = 00

myZivs `ywU †f±i GKB w`‡K wµqvkxj n‡j G‡`i jwäi gvb n‡e †f±iØ‡qi †hvMdj Ges w`K

n‡e †f±iØq †hw`‡K wµqv K‡i †mw`‡K|

we‡kl †ÿÎ t-



(2) 𝛼= 900 n‡j, A_©vr †f±i `ywU ci¯úi j¤^ n‡j,

R= 𝑃2 + 2. 𝑃𝑄𝑐𝑜𝑠𝛼 + 𝑄2

= 𝑃2 + 2. 𝑃𝑄𝑐𝑜𝑠900 + 𝑄2

= 𝑃2 + 2. 𝑃𝑄. 0 + 𝑄2 [𝑐𝑜𝑠900 = 0]

⸫ R = 𝑃2 + 𝑄2

Ges θ= tan−1
Qsin900

𝑃+Qcos900
[sin900=1]

⸫ θ =tan−1
Q
p



(3) 𝛼= 1800 n‡j, A_©vr †f±i `ywU ci¯úi wecixZ w`‡K wµqv Ki‡j,

R= 𝑃2 + 2. 𝑃𝑄𝑐𝑜𝑠𝛼 + 𝑄2

= 𝑃2 + 2. 𝑃𝑄𝑐𝑜𝑠1800 + 𝑄2

= 𝑃2 + 2. 𝑃𝑄. (−1) + 𝑄2

= 𝑃 − 𝑄 2

⸫ R= 𝑃 − 𝑄 |

Ges θ= tan−1
Qsin1800

𝑃+Qcos1800
= Q.0

𝑃+Q.(−1) = 0 [sin1800=0]

⸫ θ=0
myZivs `ywU †f±i ci¯úi wecixZ w`‡K wµqvkxj n‡j Zv‡`i jwäi gvb n‡e †f±iØ‡qi

we‡qvMdj Ges w`K n‡e e„nËg †f±iØq w`‡K| †f±i `ywU mgvbI wecixZgyLx n‡j , 

†m‡ÿ‡Î jwä k~b¨ n‡e|

[cos1800= -1]



g‡bKwi, `ywU †f±i ivwk 𝑃 Ges 𝑄 GKB mg‡q †Kvb we›`y‡Z 𝛼 †Kv‡Y wµqv

Ki‡Q| †f±i †hv‡Mi mvgvšÍwi‡Ki m~Îvbymv‡i G‡`i jwä

gvb R= 𝑃2 + 2. 𝑃𝑄𝑐𝑜𝑠𝛼 + 𝑄2

(K) Dc‡iv³ mgxKiY n‡Z ejv hvq jwä 𝑅 Gi gvb 𝑃 Ges 𝑄 Gi ga¨eZx© †Kv‡Yi

Dci wbf©i K‡i | 𝑅 Gi gvb mev©waK n‡e hLb 𝑐𝑜𝑠𝛼= 1 =𝑐𝑜𝑠00 ev 𝛼= 00

n‡e|

jwäi m‡ev©”P Ges jwä me©wb¤œ gvb t-



jwäi m‡ev©”P gvb 𝑅𝑚𝑎𝑥= 𝑃2 + 2. 𝑃𝑄𝑐𝑜𝑠𝛼 + 𝑄2

= 𝑃2 + 2. 𝑃𝑄𝑐𝑜𝑠00 + 𝑄2

= 𝑃2 + 2. 𝑃𝑄. 1 + 𝑄2

= 𝑃 + 𝑄 2

𝑅𝑚𝑎𝑥 = 𝑃 + 𝑄 |

AZGe, `ywU †f±i hLb GKB mij‡iLv eivei ci¯úi GKB w`‡K wµqv K‡i

ZLb Zv‡`i jwäi gvb m‡ev©”P n‡e Ges GB m‡ev©”P gvb †f±i ivwki `ywUi

†hvMd‡ji mgvb n‡e| Ab¨fv‡e ejv hvq, `ywU †f±i ivwki jwäi gvb G‡`i

†hvMdj A‡cÿv eo n‡Z cv‡i bv| 



(L) 𝑃 Ges 𝑄 ‡f±iØq Gi jwä 𝑅 Gi gvb Gi me©wbb¥ gvb n‡Z hLb 𝑐𝑜𝑠𝛼 Gi gvb

me©wbb¥ n‡e | A_©vr 𝑐𝑜𝑠𝛼= −1 =𝑐𝑜𝑠1800 ev 𝛼= 1800 ev n‡e| 

jwäi me©wbb¥ gvb , 𝑅𝑚𝑖𝑛= 𝑃2 + 2. 𝑃𝑄𝑐𝑜𝑠𝛼 + 𝑄2

= 𝑃2 + 2. 𝑃𝑄𝑐𝑜𝑠1800 + 𝑄2

= 𝑃2 + 2. 𝑃𝑄. (−1) + 𝑄2

= 𝑃 − 𝑄 2

𝑅𝑚𝑖𝑛 = 𝑃 − 𝑄 |

AZGe, `ywU †f±i hLb GKB mij‡iLv eivei ci¯úi wecixZ w`‡K wµqv K‡i

ZLb Zv‡`i jwäi gvb me©wbb¥ n‡e Ges GB me©wbb¥ gvb †f±i ivwki `ywUi

we‡qvMd‡ji mgvb n‡e| myZivs ejv hvq, `ywU †f±i ivwki me©wbb¥ gvb G‡`i

we‡qvMdj A‡cÿv †QvU n‡Z cv‡i bv|



GKwU ‡f±i ivwk‡K mvgvšÍwi‡Ki m~‡Îi mvnv‡h¨ eûfv‡e `ywU †f±i ivwk‡K

wef³ Kiv hvq| G c×wZi bvg †f±i ivwki wefvRb| myZivs †f±i ivwk‡K `yB

ev Z‡ZvwaK †f±i ivwk‡Z wef³ Kivi cÖwµqv‡K †f±i ivwki wefvRb e‡j| 

GB wef³ †f±i ivwk¸‡jvi cÖ‡Z¨KwU‡K g~j †f±i ivwki GK GKwU AskK ev

Dcvsk e‡j|

‡f±i ivwk‡K Abyf‚wgK I Dj&ø¤^ As‡ki gva¨‡g wefvRb



†h †Kv‡bv `yB Dcvs‡k wefvRb t-

g‡bKwi, R GKwU †f±i ivwk| Zxi wPwýZ OB mij‡iLvwU Zvi gvb I 

w`K wb‡`©k Ki‡Q| OB Gi mv‡_ `yB cv‡k α I β †KvY Drcbœ K‡i

Giæc `ywU w`‡K G‡K `ywU Dcvs‡k wef³ Ki‡Z n‡e| GLb we›`y n‡Z

OB Gi mv‡_ `yB cv‡k α Ges β †KvY K‡i OA Ges OC †iLv Uvwb| 

OB †K KY© K‡i OABC mvgvšÍwiKwU A¼b Kwi|

α

α

β
β

R

P

Q

O

B

A

C



myZivs mvgvšÍwi‡Ki m~Îvbyhvqx OB Øviv m~wPZ †f±i ivwk 𝑅 Gi `ywU

Ask‡Ki ev Dcvs‡ki gvb I w`K 𝑂𝐴 Ges 𝑂𝐶 wb‡`©k Ki‡e|

eY©bvbymv‡i OC Ges AB mvgvšÍivj Ges OB Zv‡`i‡K hy³ K‡i‡Q| 

Kv‡RB ∠ABO= ∠BOC= β

GLb wÎ‡KvYwgwZ I wÎf ‚‡Ri ag©vbymv‡i n‡Z ΔOAB Avgiv cvB , 

𝑂𝐴

𝑠𝑖𝑛𝛽
=

𝐴𝐵

𝑠𝑖𝑛𝛼
=

𝑂𝐵

𝑠𝑖𝑛 < 𝑂𝐴𝐵
Avevi AB=OC Ges ∠OAB=180-(∠AOB+∠ABO)

=180-{∠(α+ β)}   ⸫
𝑂𝐴

𝑠𝑖𝑛𝛽
=

𝐴𝐵

𝑠𝑖𝑛𝛼
=

𝑂𝐵

sin{180− α+β }



𝑂𝐴 Ges 𝑂𝐶 Øviv m~wPZ Dcvsk `ywUi gvb I w`K h_vµ‡g Ԧ𝑝 Ges 𝑄
Gi mgvb a‡i Avgiv cvB , 

𝑝

𝑠𝑖𝑛𝛽
=

𝑄

𝑠𝑖𝑛𝛼
=

𝑅

sin{180− α+β }
= 

𝑅

sin α+β
[ ⸪ AB=OC]

𝑝

𝑠𝑖𝑛𝛽
=

𝑅

sin α+β
ev, p =

𝑅 𝑠𝑖𝑛β

sin α+β
----------------(1)

Ges 

𝑄

𝑠𝑖𝑛𝛼
=

𝑅

sin α+β
ev, Q=

𝑅𝑠𝑖𝑛α

sin α+β
----------------(2)

mgxKiY (1) bs I (2) bs †f±‡ii Dcvs‡ki mgxKiY|



j¤^ Dcvs‡k wefvRb t-

hw` †f±i‡K mg‡Kv‡Y wefvwRZ Kiv nq A_v©r P Ges Q Dcvsk `ywU ci¯úi

mg‡KvYx nq wb‡P wP‡Î Z‡e, α + β =90
⸫ sin α + β =sin90=1

sinβ=sin(90-α) =cosα
𝑝

𝑠𝑖𝑛𝛽
=

𝑄

𝑠𝑖𝑛𝛼
=

𝑅

sin α+β
𝑝

𝐶𝑜𝑠α
=

𝑄

𝑠𝑖𝑛𝛼
=

𝑅

sin 90
=R

𝑝

𝐶𝑜𝑠α
= R  = P=Rcosα

𝑄

𝑠𝑖𝑛𝛼
= R = Q = Rsinα

P=Rcosα ----------- (3)  Ges Q=Rsinα ------------(4)
P Ges Q Dcvsk `ywU‡K g~j †f±i ivwk R Gi j¤^vsk e‡j&|  P †K Abyf ‚wgK

Dcvsk Ges Q †K Djø¤^ Dcvsk e‡j|

𝑅

𝑃

𝑄
90-α

O

C
B

A



hw` `ywU †f±i ivwki ¸Ydj GKwU †¯‹jvi ivwk

nq, Z‡e Zv‡K †¯‹jvi ev WU ¸Yb e‡j| G‡K WU 

(.) Gi gva¨‡g cÖKvk Kiv nq| GwU `ywU †f±i

ivwki ga¨eZx© †Kv‡Yi cosine Gi Dci

wbf©ikxj|

hw` `ywU †f±i h_vµ‡g 𝑃 Ges 𝑄 nq hv‡`i

ga¨eZx© †KvY θ Zv‡`i WU ¸Yb n‡e wb¤§iæc

𝑃. 𝑄= PQ cosθ ՜
𝑝

՜
𝑄

θ

WU ¸Yb ev †¯‹jvi ¸Yb



hw` ỳwU †f±i ivwki ¸Ydj GKwU †f±i ivwk

nq, Z‡e Zv‡K µm ¸Yb ev ‡f±i ¸Yb  e‡j| 

G‡K WU (×) Gi gva¨‡g cÖKvk Kiv nq| GwU ỳwU

†f±i ivwki ga¨eZx© †Kv‡Yi sine Gi Dci

wbf©ikxj|

hw` ỳwU †f±i h_vµ‡g 𝑃 Ges 𝑄 nq hv‡`i

ga¨eZx© †KvY θ Ges †f±i ො𝑎 Z‡e Zv‡`i µm ¸Yb

n‡e wb¤§iæc 𝑃 × 𝑄 = (PQ Sinθ) ො𝑎
GwU WvbnvwZ ¯Œzi wbqgvbymv‡i w`K wbav©iY K‡i|

՜
𝑝

՜
𝑄

ẩ

θ

µm ¸Yb ev ‡f±i ¸Yb



†Kvb KYvi hyMcrfv‡e Kvh©iZ `ywU †f±i, hw` †Kv‡bv

wÎf‚‡Ri `ywU evny Øviv w`‡K I gv‡bi Ges GKB µ‡g m~wPZ

nq, Z‡e D³ wÎf‚‡Ri Z …Zxq evûwU Gi wecixZµ‡g cÖ`Ë

†f±i `ywUi jwä‡K w`‡K I gv‡b m~wPZ Ki‡e| 

e¨vL¨v t- g‡bKwi, ABC GKwU wÎf‚R| Gi 𝐴𝐵 Ges 𝐵𝐶

evû h_vµ‡g Ԧ𝑎 I 𝑏 †K wb‡`©k K‡i| 

m~Îvbymv‡i, 𝐴𝐶 evû †f±iØ‡qi jwä Ԧ𝑐 wb‡`©k K‡i| 

A_v©r 𝐴𝐶 = 𝐴𝐵+ 𝐵𝐶

⸫ Ԧ𝑐 = Ԧ𝑎 + 𝑏
AZGe, G m~Î‡K †f±i †hv‡Mi mvaviY wbqgI ejv nq|

‡f±i wÎf‚R m~Î Gi msÁv



1| ො𝑎=

Ԧ𝐴

Ԧ𝐴

2| R= 𝑃2 + 2. 𝑃𝑄𝑐𝑜𝑠𝛼 + 𝑄2

3| θ= tan−1
Qsinα

𝑃+Qcosα

4| 

𝑝

𝑠𝑖𝑛𝛽
=

𝑄

𝑠𝑖𝑛𝛼
= 

𝑅

sin α+β

5| P=Rcosα Ges Q=Rsinα 

6| 𝑃. 𝑄= 𝑃 𝑄 cosθ

7| 𝑃 × 𝑄 = ( 𝑃 𝑄 Sinθ) ො𝑎

8| 𝑅𝑚𝑎𝑥 = 𝑃 + 𝑄

9| 𝑅𝑚𝑖𝑛 = 𝑃 − 𝑄 |

10| Ԧ𝑐 = Ԧ𝑎 + 𝑏

11| 
Ԧ𝐴 Gi 

gvb= 𝐴𝑥
2 + 𝐴𝑦

2 + 𝐴𝑧
2

cÖ‡qvRbxq mgxKiY



mgvavb:-

Avgiv Rvwb, 
Ԧ𝐴 = 𝐴𝑥 Ƹ𝑖 + 𝐴𝑦 Ƹ𝑗 + 𝐴𝑧 ෡𝑘 n‡j,

Ԧ𝐴 Gi gvb= 𝐴𝑥
2 + 𝐴𝑦

2 + 𝐴𝑧
2

⸫ cÖ`Ë ivwkwUi gvb

Ԧ𝐴 = (3)2+(−2)2+(6)2= 49=7
awi, 

Ԧ𝐴 Gi w`K ivwk †f±i ො𝑎 †f±i n‡j

ො𝑎=

Ԧ𝐴

Ԧ𝐴
=

3 Ƹ𝑖−2 Ƹ𝑗 +6 ෡𝑘

7
=

3
7
Ƹ𝑖−
2
7
Ƹ𝑗 +
6
7
෡𝑘 (Ans)

Ԧ𝐴= 3 Ƹ𝑖-2 Ƹ𝑗 +6 ෡𝑘 ‡f±i ivwkwUi gvb Ges
Ԧ𝐴 Gi w`‡K GKK †f±i wbY©q Ki| 

GLv‡b,

ො𝑎=?

Ԧ𝐴= 3 Ƹ𝑖-2 Ƹ𝑗 +6 ෡𝑘



`ywU †f±i ivwki cÖ‡Z¨KwUi gvb 15 GKK Zviv GKB we›`y‡Z ci¯úi

1200 †Kv‡Y wµqv K‡i| Zv‡`i jwäi gvb I w`K wbY©q Ki|

GLv‡b, p = 15 GKK

Q= 15 GKK

ga¨eZ©x †KvY, 𝛼 = 1200

mgvavb, 

g‡bKwi, Avgiv Rvwb,jwä = R
Avgiv Rvwb,

R= 𝑃2 + 2. 𝑃𝑄𝑐𝑜𝑠𝛼 + 𝑄2

= (15)2+2.15.15𝑐𝑜𝑠1200 + 15 2

= 225 + 450 × −
1

2
+ 225

= 225 − 225 + 225

= 225
⸫ R =15



Avevi,  θ= tan−1
Qsinα

𝑃+Qcosα
[†hLv‡b 𝜃 n‡”Q †f±i P Ges jwä R Gi ga¨eZ©x †KvY]

θ = tan−1
15 sin1200

15+15cos1200

= tan−1
15×

3

2

15−
15

2

=

15 3

2
30 −15

2

=  

15 3

2
15

2

θ =
15 3

2
×

2

15
= 3

θ = tan−1 3 ev, θ =600 ⸫ θ =600



mgvavb, Avgiv Rvwb, 𝑃. 𝑄= 𝑃 𝑄 cosθ

2 Ƹ𝑖 + 2 Ƹ𝑗 − ෡𝑘 ).(6 Ƹ𝑖-3 Ƹ𝑗 +2 ෡𝑘 ) 

= ( (2)2+(2)2+(−1)2). ( (6)2+(−3)2+(2)2 ) cosθ

(12-6-2)=( 4 + 4 + 1). ( 36 + 9 + 4). cosθ

ev, 4= 9. 49. Cosθ

ev,  4=3.7 Cosθ

ev,  21. Cosθ=4

ev, Cosθ=
4

7
=0.190470

⸫ 𝜃 = cos−1(0.190470)=79.010 (DËi)

Ԧ𝐴= Ƹ𝑖 + 2 Ƹ𝑗 − ෡𝑘 Ges 𝐵= Ƹ𝑖 + Ƹ𝑗 −2 ෡𝑘 n‡j
Ԧ𝐴 I 𝐵 Gi ga¨eZx© †KvY wbY©q Ki| Dc‡ii wbqg

Abymv‡i wb‡R Ki‡e|

𝑃= 2 Ƹ𝑖 + 2 Ƹ𝑗 − ෡𝑘 Ges 𝑄= 6 Ƹ𝑖-3 Ƹ𝑗 +2 ෡𝑘 n‡j 𝑃 I 𝑄 Gi ga¨eZx© †KvY wbY©q Ki|



MvwYwZK mgm¨v

𝑃= 3 Ƹ𝑖 − 2 Ƹ𝑗 + ෡𝑘 Ges 𝑄= 4 Ƹ𝑖 +3 Ƹ𝑗 − 6 ෡𝑘 n‡j †`LvI †h  𝑃 I 𝑄 ci¯úi

j¤^| 

mgvavb, 

†`Iqv Av‡Q, 𝑃= 3 Ƹ𝑖 − 2 Ƹ𝑗 + ෡𝑘 Ges 𝑄= 4 Ƹ𝑖 +3 Ƹ𝑗 −6 ෡𝑘

Avgiv Rvwb, 𝑃. 𝑄= 𝑃𝑥. 𝑄𝑥 + 𝑃𝑦. 𝑄𝑦 + 𝑃𝑧. 𝑄𝑧
=3×4+(-2)×3+1×(-6)
=12-6-6
=12-12

⸫ 𝑃. 𝑄 = 0 
‡h‡nZz, 𝑃. 𝑄 = 0 †m‡nZz 𝑃 I 𝑄 ci¯úi j¤̂ (cÖgvwYZ)

GLv‡b,

𝑃𝑥 = 3, 𝑃𝑦 = −2, 𝑃𝑧 = 1

𝑄𝑥 = 4, 𝑄𝑦 = 3, 𝑄𝑧 = −6



Dc¯’vcK:-

‡gvt iwdKzj Bmjvg

BÝUªv±i (bb-‡UK)c`v_© 

‡kicyi cwj‡UKwbK Bbw÷wUDU. 

‡kicyi|

K¬vk bs-3

ZvwiL t- 25.01.2025

mgq t-2.00 P.M

‡kicyi cwj‡UKwbK Bbw÷wUDU AbjvBb K¬vk cÿ ‡_‡K mKj 1g ce© QvÎQvÎx‡`i

RvbvB AvšÍwiK ï‡f”Qv I Awfb›`b -------



Pvi eQi †gqvw` cÖ‡KŠkj wW‡cøvgv wkÿvµ‡gi Rb¨

wdwR·-1 

welq †KvW :- 25912

wWwRUvj K‡›Ub K¬vk bs-3

3q Aa¨vq t- MwZ Ges MwZi mgxKiY cÖ_gvsk |

AvR‡Ki Av‡jvPbv welq t- MwZ Ges MwZi mgxKiY

(Motion and Equations of Motion)|



GB Aa¨v‡q cv‡V Avgiv hv hv wkL‡Z cvie ----

1|  w¯ ’wZ I MwZi msÁv|

2|  MwZi cÖKvi‡f` I msÁv D`vniY|

3| miY, †eM, `ªæwZ Z¡iY I g›`‡bi msÁv I e¨vL¨v|

4|  miY, †eM, Z¡iY I g›`‡bi gv‡S m¤úK© cÖwZcv`b|  



MwZ I MwZi mgxKiY (Motion and Equations of Motion)

Avgv‡`i Pvicv‡k †h mKj e ‘̄ Av‡Q Zvi g‡a¨ KZK¸‡jv e ‘̄ w¯’wZ Ges KZK¸‡jv e¯‘

MwZkxj| e ‘̄i w¯’i Ges MwZkxj Ae ’̄v Av‡cwÿK welq| c`v_©weÁv‡bi †h kvLvq e¯‘i

w¯’wZ I MwZ m¤ú‡K© Av‡jvPbv Kiv nq, Zv‡K ej we`¨v e‡j| e ‘̄ mvaviY `yBwU Ae ’̄vb

_v‡K GKwU w¯’wZ bv nq MwZkxj|



hLb †Kvb e¯ ‘ mg‡qi mv‡_ cvwicvwk^©‡Ki mv‡c‡ÿ wbR Ae¯ ’v‡bi †Kvb

cwieZ©b K‡i bv ZLb Zv‡K H e¯ ‘‡K w¯ ’wZ ev w¯ ’i e‡j| †hgb Ni, evwo, 

MvQcvjv cÖf…wZ| w ’̄wZ Avevi `y cÖKvi t-

1| cig w¯ ’wZ

2| Av‡cwÿK w¯ ’wZ

w¯ ’wZ



Avgiv †Kv‡bv w¯ ’i e ‘̄i mv‡c‡ÿ Ab¨ †Kvb e ‘̄ w¯ ’wZ‡Z Av‡Q wKbv Zv wbY©q

Kwi| wKš‘ †h e ‘̄i mv‡c‡ÿ w ’̄wZ wbY©q Kwi †mB e ‘̄ w¯ ’wZkxj bq †Kbbv

GB c„w_ex‡Z ‡Kv‡bv e ‘̄B w¯ ’i bq| ZvB e ‘̄i †ÿ‡Î cig w¯ ’wZ m¤¢e bq|

GB we‡k^ Avgiv †h w¯ ’wZ cvB Zv nj Av‡cwÿK w¯ ’wZ|



mg‡qi cwieZ©‡bi mv‡_ mv‡_ cvwicvwk^©‡Ki mv‡_ hLb †Kvb e¯ ‘i

Ae¯ ’v‡bi cwieZ©b N‡U, ZLb Zv‡KB MwZkxj e‡j| Avi Ae¯ ’v‡bi

cwieZ©‡bi NUbv‡KB MwZ e‡j| †hgb, m~‡h©i Pviw`‡K c„w_exi

MwZ,cigvYy‡Z wbDwK¬qv‡mi Pviw`‡K B‡jKUª‡bi MwZ BZ¨vw`| MwZ

`yB cÖKvi t-

1| cig MwZ I

2| Av‡cwÿK MwZ

MwZ Gi msÁv



‡Kv‡bv w¯ ’i e ‘̄i mv‡c‡ÿ †Kv‡bv e ‘̄i MwZ‡K cig MwZ e‡j| wKš‘ GB wek̂

†Kv‡bv w¯ ’i e ‘̄ cvIqv hvq bv| GB Rb¨ ejv nq cig MwZ GB we‡k̂ m¤¢e

bq| AZGe ejv nq cig MwZ Ges cig w¯ ’wZ KíbvgvÎ|

AvcvZ w¯ ’i †Kv‡bv e ‘̄i mv‡c‡ÿ †Kv‡bv e ‘̄i MwZ‡K Av‡cwÿK MwZ ejv

nq| GRb¨ ejv nq GB we‡k¦i mKj MwZB Av‡cwÿK MwZ Ges mKj w¯ ’wZ

Av‡cwÿK w¯ ’wZ|



MwZ cvPu cÖKv‡ii n‡Z cv‡i|

1| Pjb MwZ

2| N~Y©b MwZ

3| Pjb N~Y©b MwZ

4| chv©q MwZ

5| †`vjb MwZ

MwZ Gi cÖKvi

MwZi cÖKvi‡f`



MwZkxj Ae ’̄vq e ‘̄i KYvmg~n hw` mgvb mg‡q mgvb `~iZ¡ AwZµg K‡i, Zvn‡j 

†m MwZ‡K Pjb MwZ e‡j|

Pjb MwZ `y cÖKvi 

1| mij Pjb MwZ 

2| eµ Pjb MwZ 

Pjb MwZ



e ‘̄wUi MwZc_ hw` mij nq Z‡e

H MwZ‡K mij MwZ e‡j|

wP‡Î mij †iLv|

Pjb MwZm¤úbœ e ‘̄ eµc‡_ Pj‡Z

_vK‡j ZLb H MwZ‡K eµ Pjb MwZ

e‡j|

D`vniY AvKvuevuKv †ijc‡_i Dci

PjšÍ †ijMvwoi ewMi MwZ|

mij Pjb MwZ

eµ Pjb MwZ



MwZkxj Ae ’̄vq e ‘̄i KYv mg~n hw` †Kvb we›`y ev Aÿ †_‡K Zv‡`i `~iZ¡ 

AcwiewZ©Z †i‡L D³ we›`y ev Aÿ‡K †K›`ª K‡i †Nv‡i Zvn‡j H MwZ‡K

N~Y©b MwZ e‡j|  

N~Y©b MwZ



hw` †Kvb e ‘̄ GKB mg‡q Pjb I N~Y©b MwZ‡Z Pj‡Z _v‡K Zvn‡j G MwZ Pjb

N~Y©b MwZ| PjšÍ Mvoxi PvKvi MwZ|

Pjb N~Y©b MwZ



hw` †Kvb e¯ ‘ GKwU wbw`©ó mgq ci ci GKB 

c_ AwZµg K‡i GKB w`‡K Pj‡Z _v‡K

Zvn‡j G MwZ‡K chv©qe„Ë MwZ e‡j| m~h©‡K 

†K›`ª K‡i MÖn¸‡jv Pviw`‡K Nyi‡Z _v‡K|

hw` †Kvb e ‘̄i MwZ GKwU wbw`©ó mgq cici wecixZ

g~Lx nq ev e Í̄wU Gw`K- Iw`K †`vj Lvq Z‡e G 

ai‡bi MwZ‡K †`vjb MwZ e‡j| ‡hgb mij

†`vj‡Ki †`vjb MwZ|  

chv©qe„Ë MwZ

‡`vjb MwZ



†h †Kvb w`‡K e ‘̄i cvwicvwk ^©‡Ki mv‡c‡ÿ Ae ’̄v‡bi †gvU cwieZ©b‡K `~iZ¡ e‡j|

G‡K d Øviv cÖKvk Kiv nq| `~iZ¡ GKwU †¯‹jvi ivwk|

gvÎv t- `~iZ¡  (L)
GKKt- M.K.S c×wZ‡Z wgUvi (m)

`~iZ¡(Distance)



wbw`©ó w`‡K GKwU e¯ ‘ †h `~iZ¡ AwZµg K‡i, Zv‡K miY e‡j| miY GKwU

†f±i ivwk|

gvÎv t- (L)
GKKt- M.K.S c×wZ‡Z wgUvi (m)

miY(Displacement)



`ªæwZ (Speed)
GKK mg‡q e¯‘ †h `~iZ¡ AwZµg K‡i, Zv‡K `ªæwZ e‡j| `ªæwZ GKwU †¯‹jvi ivwk|

awi, GKwU e¯‘ T mg‡q L`~iZ¡ AwZµg K‡i |

S=
𝐿

𝑇
= L𝑇−1

gvÎv mgxKiY t- L𝑇−1

GKK t- S.I c×wZ‡Z m𝑠− 1



mg`ªwZ t- `ªæwZi gvb hw` memgq mgvb _v‡K Z‡e

Zv‡K mg`ªæwZ e‡j|

Amg`ªæwZt- MwZkxj e ‘̄ hw` 

mgvb mg‡q mgvb `~iZ¡ AwZµg

bv K‡i Zvn‡j †m `ªæwZ‡K

Amg`ªwZ e‡j|

ª̀æwZ ỳB cÖKvi -

1| mg`ªæwZ 2| Amg`ªæwZ



mg‡qi mv‡_ †Kvb e ‘̄i mi‡Yi nvi‡K †eM e‡j| Ab¨ K_vq, †Kvb wbw`©ó w`‡K

mg‡qi mv‡c‡ÿ MwZkxj e ‘̄i `~i‡Z¡i cwieZ©‡bi nvi‡K †eM e‡j| GwU †f±i ivwk|

‡eM = miY/ mgq

hw` †Kvb e ‘̄ wbw`©ó w`‡K T mg‡q L `~iZ¡ AwZµg K‡i , Z‡e S=
𝐿

𝑇
= L𝑇−1

gvÎv mgxKiY t- S=
𝐿

𝑇
= L𝑇−1

GKKt- S.I c×wZ‡Z m𝑠− 1

‡eM(Velocity)



1| mylg †eM t- †Kvb MwZkxj e¯ ‘i

mg‡qi mv‡c‡ÿ mi‡Yi nvi‡K mylg‡eM

e‡j| 

1| mylg †eM I 2| Amg †eM|

2| Amg †eM t- mgvb mg‡q mgvb

`~iZ¡ AwZµg bv Ki‡j H MwZ‡K Amg

†eM e‡j|

‡e‡Mi cÖKvi‡f`



MwZkxj e¯‘ GKwU wbw`©ó w`‡K Amg †e‡M Pj‡Z _vK‡j †gvU AwZµvšÍ

`~iZ¡‡K †gvU mgq w`‡q fvM Ki‡j †h gvb cvIqv hvq, Zv‡K Mo‡eM

e‡j|

Mo‡eM(Average Velocity)



mg‡qi mv‡_ e¯ ‘i Amg †e‡Mi cwieZ©‡bi nvi‡K Z¡iY e‡j| Z¡iY GKwU †f±i

ivwk| Z¡iY = 

†e‡Mi cwieZ©b

mgq

g‡bKwi, GKwU Mvwo wbw`©ó w`‡K u †e‡M wb‡q hvÎv ïiæ K‡i t mgq c‡i v †eM

cÖvß nq| Zvn‡j, t mg‡qi †e‡Mi cwieZ©b = v-u

GKK mg‡qi †e‡Mi cwieZ©b= 

v−u
𝑡

†e‡Mi cwieZ©b nvi ev Z¦iY = 

v−u
𝑡

gvÎvi mgxKiY t- a = 
𝐿

𝑇

𝑇
= 𝐿𝑇−2

GKK t- S.I c×wZ‡Z = m𝑠− 2

Z¡iY(Acceleration)



1| mylg Z¡iY 2| Amg Z¡iY

1| mylg Z¡iY t-

†Kvb e¯ ‘i †eM e „w×i nvi mylg n‡j Zv‡K mylg Z¡iY e‡j| 

2| Amg Z¡iY t-

†Kvb e¯ ‘i †eM n«v‡mi nvi‡K Amg n‡j ev e¯ ‘i †eM Amg nv‡i e „w×

†c‡Z _vK‡j Zv‡K AmgZ¡iY e‡j|

Z¡iY `yB cÖKvi



†Kvb MwZkxj e¯‘i †eM n«v‡mi nvi‡K g›`b e‡j| A_©vr g›`b GK ai‡Yi

FYvZ¥K Z¡iY| g›`‡bi gvÎv I GKK Ges Z¡i‡Yi gvÎv I GKK GKB| 

g›`‡bi ‡ÿ‡Î Avw`‡eM, †kl‡eM A‡cÿv †ewk n‡e| 

g›`b(Retardation)



h_v- (K) mg-g›`b I

(L) Amg g›`b

mg-g›`b t-

mg‡qi mv‡_ †eM n«v‡mi nvi mgvb n‡j Zv‡K

mg-g›`b e‡j|

Amg g›`b t-

mg‡qi mv‡_ †eM n«v‡mi nvi mgvb bv n‡j

A_©vr Amg nv‡i †eM n«vm †c‡j Zv‡K Amg

g›`b e‡j| 

g›`b `yB cÖKvi



`~iZ¡ miY

1| †h †Kvb w`‡K e ‘̄i cvwicvwk ^©‡Ki 

mv‡c‡ÿ Ae ’̄v‡bi †gvU cwieZ©b‡K `~iZ¡ 

e‡j|

1| wbw`©ó w`‡K GKwU e ‘̄ †h `~iZ¡ 

AwZµg K‡i, Zv‡K miY e‡j| 

2| GwU †¯‹jvi ivwk †f±i ivwk 2| GwU †f±i ivwk

3| `~iZ¡ MwZc‡_i Dci wbf©i K‡i| 3| miY MwZc‡_i Dci wbf©i K‡i bv|

4| `~iZ¡ w`‡q e ‘̄i Ae ’̄vb mwVKfv‡e

eySv‡bv hvq bv|

4| e ‘̄i Ae¯’vb mwVKfv‡e Rvbvi Rb¨

miY ivwkiwUi cÖ‡qvRb|

~̀iZ¡ I miY G g‡a¨ cv_©K¨



awi, GKwU e ‘̄ v mg‡e‡M P‡j t mg‡q s `~iZ¡ AwZµg Ki‡jv|

AZGe, mg‡eM(v) =  
miY

mgq

= 

𝑠

𝑡
ev,   s = vt ----------------(1) (cÖgvwYZ)

t

s
V

cÖ_g mgxKiY (miY, †eM I mg‡qi G g‡a¨ m¤úK©) 



awi, a mgZ¡i‡Y MwZkxj GKwU e ‘̄i †eM t mg‡q Avw` †eM u n‡Z e„w× †c‡q

†kl‡eM v n‡jv| 

AZGe, Z¡iY (a) = 

‡e‡Mi cwieZ©b

mgq

= 

𝑣−𝑢

𝑡
ev,  at=v-u
ev, v=u+at ----------------(2) (cÖgvwYZ)

cybivq hw` Z¡i‡Yi cwie‡Z © g›`b _v‡K, 

Z‡e mgxKiYwU v=u- at ----------------(3) (cÖgvwYZ)

wØZxq mgxKiY (Avw` †eM, †kl‡eM, Z¡iY I mg‡qi g‡a¨ m¤úK©)   

u
va

t



awi, a mgZ¦i‡Y GKwU e¯ ‘i †eM t mg‡q u n‡Z †kl †eM v †Z e „w× †cj| 

G mg‡q e¯ÍywU s `~iZ¡ AwZµg K‡i| mgZ¡i‡Y MwZkxj e¯ ‘i ‡eM mgnv‡i

e „w× cvq| mgZ¡i‡Y MwZkxj e¯ ‘i Mo †eM Avw` †eM I †k‡l †e‡Mi mgwói

A‡a©K nq|  AZGe, Mo‡eM ҧ𝑣 =
𝑢+𝑣

2
= 

u+u+at
2

[ GLv‡b v=u+at Gi gvb emvB]

Z…Zxq mgxKiY ( miY,Avw`‡eM, Z¡iY, mg‡qi g‡a¨ m¤úK©) 

ev s = ut+
1

2
a𝑡2(hv wPý¸‡jv cÖPwjZ A_© enb K‡i)

u

t

vs
a

ҧ𝑣



⸫ ҧ𝑣=u+ 
1

2
at -------------(1)

GLv‡b, u= Avw`‡eM; v = †kl‡eM; a= mgZ¡iY; t = mgq

hw` t mg‡q e¯ ‘wU s `~iZ¡ AwZµg K‡i Z‡e Mo‡eM = 

AwZµvšÍ `~iZ¡

mgq

ev, ҧ𝑣 =

𝑠

𝑡
-----------(2)

(1) bs I (2) bs mgxKiY n‡Z cvB, 

u+ 
1

2
at = 

𝑠

𝑡

ev, ut+
1

2
a𝑡2= s

⸫ s = ut+
1

2
a𝑡2---------------(3) (cÖgvwYZ)



hw` e¯‘wU w¯’i Ae¯’v †_‡K hvÎv ïiæ K‡i Z‡e

⸫ s=
1

2
a𝑡2-------(4) [ ⸪ u=0] (cÖgvwYZ)

cybivq hw` e¯‘wU‡Z Z¡i‡Yi cwie‡Z © g›`b nq ZLb

mgxKiYwU

⸫ s=ut -
1

2
a𝑡2---------------(5)(cÖgvwYZ)

[g›`b = FYvZ¡K Z¡iY, A_v©r g›`b =-a ]



awi,

a mgZ¦i‡Y GKwU e ‘̄i †eM t mg‡q Avw`‡eM u n‡Z †kl †eM v cÖvß n‡jv Ges G mg‡q

e Í̄ywU s `~iZ¡ AwZµg K‡i| ‡h‡nZz mgZ¡i‡Y MwZkxj e ‘̄i ‡eM mgnv‡i e„w× cvq| 

mgZ¡i‡Y MwZkxj e ‘̄wUi Mo †eM ҧ𝑣 Avw`†eM u I †k‡l †eM v Gi MvwYwZK Mo  ҧ𝑣 =
𝑢+𝑣

2
---------------(1)

PZz_© mgxKiY ( miY, Z¡iY, Avw`‡eM I †kl †e‡Mi g‡a¨ m¤úK©) 

ev, 𝑣2= 𝑢2+ 2as (hv wPý¸‡jv cÖPwjZ A_© enb K‡i)

V

u

t

s a



wKš‘ mylg †e‡M MwZkxj e¯‘i †ÿ‡Î

Mo‡eM ҧ𝑣 =
𝑠

𝑡
-------------------(2) 

(1) bs I (2) bs mgxKiY n‡Z cvB

𝑢+𝑣

2
=

𝑠

𝑡
ev, s = (

𝑢+𝑣

2
)t  -----------------------(3)

wKš‘ Avw`‡eM, v= u+at
ev, v-u = at
ev, at = v-u

⸫ t = 
𝑣−𝑢

𝑎
------------------------(4)



(3) bs I (4) bs mgxKiY n‡Z cvB,

s =
𝑢+𝑣

2
×
𝑣−𝑢

𝑎

ev, s = 

𝑣2−𝑢2

2𝑎
ev, 2as=𝑣2 − 𝑢2

ev,  2as+ 𝑢2= 𝑣2

⸫ 𝑣2= 𝑢2+ 2as --------------------(5)(cÖgvwYZ)

cybivq hw` Z¡i‡Yi cwie‡Z© g›`b _v‡K, 

Z‡e mgxKiYwU ⸫ 𝑣2= 𝑢2 − 2as --------------------(5)(cÖgvwYZ)



Avgiv Z…Zxq mgxKiY n‡Z cvB t †m‡KÛ mg‡q AwZµvšÍ `~iZ¡, s = ut + 
1

2
a𝑡2

Avevi (t – 1) †m‡KÛ mg‡q AwZµvšÍ `~iZ¦ = u(t – 1) + 
1

2
a(𝑡 − 1)2

AZGe, t-Zg †m‡K‡Û AwZµvšÍ `~iZ¡ 𝑠𝑡 = t †m‡KÛ mg‡q AwZµvšÍ `~iZ¡ - (t – 1) ‡m.

mg‡q AwZµvšÍ `~iZ¡ 𝑠𝑡 = ut + 
1

2
a𝑡2- [u(t – 1) + 

1

2
a(𝑡 − 1)2]

= ut + 
1

2
a𝑡2- ut+u -

1

2
a(𝑡2-2t+1)

= ut + 
1

2
a𝑡2- ut+u -

1

2
a𝑡2 + 𝑎𝑡-

1

2
a

= u+at -
1

2
a = u+(

2𝑎𝑡−𝑎

2
)

𝑠𝑡 = u+
1

2
a(2t − 1) ---------(1) (cÖgvwYZ)      

cÂg mgxKiY (wbw`©ó †m‡KÛ AwZµvšÍ `~iZ¡)

𝑠𝑡 = u+
1

2
a(2t − 1) (hv wPý¸‡jv cÖPwjZ A_© enb K‡i) 



Z¡iY I g›`‡bi cv_©K¨ t 

Z¡iY g›`b

1. ‡eM e„w×i nvi‡K Z¡iY e‡j| 1. ‡eM n«v‡mi nvi‡K g›`b e‡j|

2| Z¡iY memgq abvZ¡K| 2| g›`b memgq FbvZ¡K |

3| Z¡i‡Yi †ÿ‡Î MwZkxj Ae¯’vq

MwZkw³ I fi‡eM ev‡o |

3| g›`b †ÿ‡Î MwZkw³ I fi‡eM K‡g|



`ªywZ I †eM cv_©K¨ t 

`ªywZ ‡eM

1. ‡h †Kvb c‡_ †Kvb e ‘̄i Ae ’̄v‡bi

cwieZ ©‡bi nvi‡K `ªæwZ e‡j|

1. ‡Kvb wbw`©ó w`‡K e¯Íyi mi‡Yi nvi‡K †eM

e‡j|

2. ‡hvM, we‡qvM mvaviY MvwYwZK

wbq‡g nq| 

2. ‡e‡Mi ‡hvM we‡qvM mvaviY MvwYwZK wbq‡g

nq bv, †f±i exRMwY‡Zi wbq‡g nq|

3. `ªywZi kyay gvb Av‡Q Ges gv‡bi

cwieZ©b NU‡Z cv‡i|

3. ‡e‡Mi gvb I w`K DfqB Av‡Q| ïay gvb

A_ev ïay w`K A_ev Df‡qi cwieZ©b NU‡Z 

cv‡i|

4. `ªæwZ GKwU ‡¯‹jvi ivwk | 4. ‡eM GKwU †f±i ivwk|

5. e Í̄i †e‡Mi gvb `ªæwZ| 5. wbw`©ó w`‡K `ªæwZi gvbB †eM|



Z¡iY I g›`‡bi cv_©K¨ t 

Z¡iY g›`b

1. ‡eM e„w×i nvi‡K Z¡iY e‡j| 1. ‡eM n«v‡mi nvi‡K g›`b e‡j|

2| Z¡iY memgq abvZ¡K| 2| g›`b memgq FbvZ¡K|

3| Z¡i‡Yi †ÿ‡Î MwZkxj Ae¯’vq

MwZkw³ I fi‡eM ev‡o|

3| g›`b †ÿ‡Î MwZkw³ I fi‡eM K‡g|



Dc¯’vcK:-

‡gvt iwdKzj Bmjvg

BÝUªv±i (bb-‡UK)c`v_© 

‡kicyi cwj‡UKwbK Bbw÷wUDU. ‡kicyi|

K¬vk bs-

ZvwiL t-

mgq t-

‡kicyi cwj‡UKwbK Bbw÷wUDU AbjvBb K¬vk cÿ

‡_‡K mKj 1g ce© QvÎQvÎx‡`i RvbvB AvšÍwiK ï‡f”Qv

I Awfb›`b -------



Pvi eQi †gqvw` cÖ‡KŠkj wW‡cøvgv wkÿvµ‡gi Rb¨

wdwR·-1 

welq †KvW :- 25912

wWwRUvj K‡›Ub K¬vk bs-4

4_© Aa¨vq t- N~Y©bMwZ|



GB Aa¨v‡q cv‡V Avgiv hv hv wkL‡Z cvie ----

1| N~Y©b MwZ wK| wbwÿß e¯‘i MwZ welqK msÁv|

2| wZh©Kfv‡e evavnxb c‡_ Dci w`‡K wbwÿß e¯‘i ev cÖv‡mi MwZi

mgxKiY|

3| GKK mn †KŠwYK †eM I ˆiwLK †eM Gi msÁv| †KŠwYK †eM I ˆiwLK

†e‡Mi g‡a¨ cv_©K¨|

4| †KŠwYK †eM I ˆiwLK †e‡Mi g‡a¨ m¤úK©|

5| †K›`ªg~Lx Ges †K›`ªgyLx e‡ji msÁv|

6| cÖgvY Ki †h, †K›`ªgyLx ej F= 
𝑚𝑣2

𝑟
|



MwZkxj Ae ’̄vq e ‘̄i KYv mg~n hw` †Kvb we›`y ev Aÿ †_‡K Zv‡`i `~iZ¡ AcwiewZ©Z †i‡L

D³ we›`y ev Aÿ‡K †K›`ª K‡i †Nv‡i Zvn‡j H MwZ‡K N~Y©b MwZ e‡j| ‡Kvb A‡ÿi

Pviw`‡K e Í̄wi GB MwZ‡KB N~Y©b MwZ e‡j|

N~Y©b MwZ `yB cÖKvi h_v 1| mgN~Y©b MwZ 2| AmgN~Y©b MwZ

mg‡qi mv‡_ N~Y©vqgvb e ‘̄i †KŠwbK mi‡Yi nv‡ii †Kvb cwieZ©b bv n‡j H N~Y©b MwZB

mgN~Y©b MwZ Ges cwieZ©b n‡j H N~Y„b MwZB AmgN~Yb MwZ|

N~Y©b MwZ



wbwÿß e¯ ‘i cÖv‡mi PjvP‡ji

GKwU wfwWI †`Lv‡bv n‡jv



cÖvm (Projectile):- ‡Kvb e¯‘‡K hw` Zxh©Kfv‡e wbw`©ó 

†Kv‡Y wb‡ÿc Kiv nq, Z‡e GwU Awae „‡Ëi g‡Zv c_ 

cwiågY K‡i, Zv‡K cÖ‡ÿcY e‡j| wbwÿß e¯‘‡K cÖvm

(Projectile) e‡j| D`vniY t- k~‡b¨ wbwÿß dzUej, 

ek©v, †ÿcYv¯¿ BZ¨vw`|

wb‡ÿcY we›`y (Point of projection) t- †h we›`y †_‡K 

e¯‘wU wbwÿß nq Zv‡K wb‡ÿcY we›`y e‡j|

wbwÿß e¯‘i MwZ ev cÖ‡ÿc‡Ki MwZi wKQz msÁv



wb‡ÿcY †KvY (Angle of projection)t- †h 

†Kv‡Y e¯ ‘wU wbwÿß nq, Zv‡K wb‡ÿcY †KvY

e‡j| G‡K θ ev α Øviv cÖKvk Kiv nq|

wb‡ÿcY †eM (Velocity of projection)t- †h 

†e‡M e¯ ‘wU wb‡ÿc Kiv nq, ZvB wb‡ÿcY †eM|

wePiY c_ (Trajectory)t- †h c‡_ e¯ ‘wU hvq

ZvB wePiY c_|



wePiY Kvj (Time of flight)t- hZÿY ch©šÍ

e¯‘wU Dc‡i _v‡K A_v©r mgZ‡j wd‡i Avm‡Z

†h mgq jv‡M ZvB wePiY Kvj| G‡K T Øviv

cÖKvk Kiv nq|

cvjøv (Range)t- wb‡ÿcY we›`y I wePiY

c‡_i †kl we›` yi ga¨eZx© `~iZ¡‡K cvjøv e‡j| 

G‡K R Øviv cÖKvk Kiv nq|



g‡b Kwi, O we›`y †_‡K †Kvb e ‘̄‡K θ †Kv‡Y

wb‡ÿc Kiv nj, hvi Avw`‡eM vₒ| vₒ Avw`‡eM Gi  

Abyf‚wgK I Djø¤^ `ywU Dcvsk h_vµ‡g vₓₒ I 𝑣𝑦𝑜|  

wb‡ÿcY we›`y I g~jwe›`y GK nIqvq 𝑥𝑜 = 𝑦𝑜=0  

𝑎𝑦 = −𝑔 , 𝑎𝑥=0

wPÎ n‡Z sinθ =
𝑣𝑦𝑜

𝑣𝑜
,   cosθ = 

𝑣𝑥𝑜

𝑣𝑜

ev,  𝑣𝑦𝑜= 𝑣𝑜 sinθ, ev,  𝑣𝑥𝑜= 𝑣𝑜 cosθ

wPÎ cÖv‡mi MwZ c_

Zxh©Kfv‡e evavnxb c‡_ Dc‡ii w`‡K wbwÿß e¯‘ 

ev cÖv‡mi MwZi mgxKiY wbY©q Ki?



X Aÿ eivei,  x-𝑥𝑜 = 𝑣𝑥𝑜t + 
1

2
𝑎𝑥𝑡

2

x-o  = 𝑣𝑜 cosθ t + + 
1

2
. 0. 𝑡2

x= 𝑣𝑜 cosθ t +0
x= 𝑣𝑜 cosθ t 
t =  

𝑥

𝑣𝑜 cosθ
....................(1)

Y   Aÿ eivei, 

y- 𝑦0 = 𝑣𝑦0𝑡 +
1

2
𝑎𝑦 𝑡

2

y-0 = 𝑣𝑦0𝑡 +
1

2
(−𝑔) 𝑡2 cieZx© c„ôvq



y =   𝑣0 sinθ.
𝑥

𝑣𝑜 cosθ
-
1

2
𝑔

𝑥2

𝑣0
2 𝑐𝑜𝑠θ 2

y = xtanθ -
𝑔𝑥2

2𝑣0
2 𝑐𝑜𝑠θ 2

…………………..(2)

[  awi,  tanθ=b,  c =
𝑔

2𝑣0
2 𝑐𝑜𝑠θ 2

]

(2) bs mgxKiY †_‡K cvB,

y=  bx- c𝑥2 ………………….(3)

⸫ hv Awae „‡Ëi mgxKiY ZvB cÖv‡mi MwZc_ Awae„Ë|



wbwÿß e¯‘i cÖv‡mi MwZ c‡_i wKQz ivwk gvjv wb‡P †`Iqv n‡jv

wbwÿß e ‘̄i ev cÖv‡mi m‡ev©”P AwZµvšÍ &&&&&&&&&&&&&&&D”PZv t-

m‡e©v”P D”PZvq †eM k~b¨ I D”PZv H n‡j,

cÖv‡mi MwZc‡_i mgxKiY n‡Z cvB ,     
0= (𝑣0𝑠𝑖𝑛𝜃)

2
- 2gH

ev, 2gH= (𝑣0𝑠𝑖𝑛𝜃)
2

ev, (𝑣0𝑠𝑖𝑛𝜃)
2
= 2gH

ev, H = 
(𝑣0𝑠𝑖𝑛𝜃)2

2g

⸫ H=
𝑣0
2

2𝑔



m‡ev©”P D”PZvq †cŠQv‡Z mgq t-

m‡ev©”P H D”PZvq †eM k~b¨

ZvB, wbwÿß e ‘̄I cÖv‡mi

MwZc‡_i mgxKiY n‡Z cvB,

0 = 𝑣0𝑠𝑖𝑛𝜃 − 𝑔𝑡
ev, 𝑔𝑡= 𝑣0𝑠𝑖𝑛𝜃

t = 

𝑣0𝑠𝑖𝑛𝜃

𝑔

wePiYKvj t-

g‡bKwi, wePiYKvj =T
Avgiv Rvwb, m‡ev©”P Dc‡i DV‡Z †h 

mgq = bvgvi mgq

wePiYKvj = DVvi mgq + bvgvi mgq

T= t+t ev, T=2t

T= 
𝑣0𝑠𝑖𝑛𝜃

𝑔



cÖwÿß we›`y I wePiY c‡_i †kl cÖvšÍ we›` yi ga¨eZx© Abyf‚wgK `~iZ ¡‡K Abyf‚wgK cvjøv e‡j| 

A_ev T  mg‡q cÖvmwU Abyf‚wgK w`‡K †h `~iZ¡ AwZµg K‡i ZvB Abyf‚wgK cvjøv | G‡K R
Øviv m~wPZ Kiv nq| GLv‡b O cÖwÿß we›`y Ges B wePiY c‡_i †kl cÖvšÍ we›`y|

R = Avw` †e‡Mi Abyf‚wgK Dcvsk wePiY Kvj

ev, R = 𝑉𝑜cosα×T 

R = 𝑉𝑜cosα×
2 𝑣0𝑠𝑖𝑛α

𝑔

= 

2 𝑣0𝑠𝑖𝑛α.𝑉𝑜cosα

𝑔
= 𝑣0

2 ×
2𝑠𝑖𝑛α .cosα

𝑔

R = 𝑣0
2 ×

𝑠𝑖𝑛2α

𝑔
[ ⸪ 2𝑠𝑖𝑛α . cosα = 𝑠𝑖𝑛2α ] 

⸫ 𝑉𝑜 , α Ges 𝑔 Gi gvb †R‡b R Gi gvb wbY©q Kiv hvq|

Abyf‚wgK cvjøv



mev©waK Abyf‚wgK cvjøv t-

†Kv‡bv ’̄v‡b GKwU wbw`©ó †e‡M wbwÿß e ‘̄i ev cÖv‡mi Abyf‚wgK cvjøv me©vwaK

n‡e hw` 𝑠𝑖𝑛2α= 1 m‡ev©”P Ges ev α = 45  wWwMÖ Kv‡RB me©vwaK Abyf ‚wgK

cvjøv 𝑅𝑚𝑎𝑥 = 𝑣0
2 ×

𝑠𝑖𝑛2α

𝑔

⸫ 𝑅𝑚𝑎𝑥 = 

𝑣0
2

𝑔
[ ⸪ 𝑠𝑖𝑛2α= 1 ]

wm×všÍ t- evqyi evav bv _vK‡j GKwU e ‘̄‡K Abyf‚wg‡Ki mv‡_ 45wWwMÖ †Kv‡Y

Dc‡ii w`‡K wb‡ÿc Ki‡j Zvi Abyf‚wgK cvjøv mev©waK n‡e|



D`vniY t- GKwU cv‡mi Abyf‚wgK cvjøv 96m Ges Avw`‡eM 66m𝑠−1| wb‡ÿc †KvY KZ ?

mgvavb, Avgiv Rvwb,

R = 𝑣0
2 ×

𝑠𝑖𝑛2α

𝑔

𝑠𝑖𝑛2α= 

𝑅×𝑔

𝑣0
2

= 

96×9.8

(66)2

=

𝑠𝑖𝑛2α =0.2159779
𝑠𝑖𝑛2α=sin 12.4730

2α= 12.4730

α= 6.240 (Ans)

‡`Iqv Av‡Q , 

R= 96m
𝑣0= 66m𝑠−1

g= 9.8 m𝑠−2

α=?



D`vniY t- GKwU e¯‘‡K 40m𝑠−1 †e‡M Abyf‚wg‡Ki mv‡_ 600 †Kv‡Y wb‡ÿc Kiv n‡jv

| mev©waK Dw”PZv Ges Abyf‚wgK cvjøv wbY©q Ki |

𝑣0 =40m𝑠−1

g=9.8m𝑠−2

𝜃 = 600

H=? 
R=?

mgvavb , Avgiv Rvwb, 

mev©waK D”PZv, H = 
(𝑣0𝑠𝑖𝑛𝜃)2

2g

H = 
(40×𝑠𝑖𝑛600)2

2×9.8
= 61.22m

Abyf‚wgK cvjøv , R = 𝑣0
2 ×

𝑠𝑖𝑛2𝜃

𝑔

=(40)2 ×
𝑠𝑖𝑛2×𝑠𝑖𝑛600

9.8
= 141.39m



1| GKwU cÖv‡mi Abyf‚wgK cvjøv 79.53m Gies wePiYKvj 5.3sec | wb‡ÿcY †eM I 

wb‡ÿcY †KvY wbYq Ki|

2| GKwU cÖvm‡K 10m𝑠−1 †e‡M wb‡ÿc Kiv hvq | cÖvmwUi mev©waK Abyf‚wgK cvjøv

wbY©q Ki|

3| GKwU e¯‘‡K Abyf‚wg‡Ki mv‡_ 550 †Kv‡Y 35m𝑠−1 †e‡M wb‡ÿc Kiv nj | 

(K) mev©waK D”PZv

(L) mev©waK D”PZvq DVvi mgq

(M) Abyf‚wg‡Ki cvjøv

(N) f‚wg‡Z AvNvZ Kivi mgq wbY©q Ki|

Avgiv Dc‡ii m~Îvbymv‡i wbb¥ MvwYwZK mgm¨v ¸wj mgvavb Kwi |



GKK mn †KŠwYK †eM I ˆiwLK †eM Gi msÁv|

‡KŠwYK †eM-

‡Kv‡bv GKwU e¯ ‘KYvi GKwU we›`y‡K †K›`ª K‡i Nyivi mgq GKK mg‡q †K‡›`ª 

†h †KvY Drcbœ K‡i Zv‡KB H KYvwUi †KŠwYK †eM e‡j| Bnv‡K ω Øviv

cÖKvk Kiv nq|



AZGe, †KŠwYK †eM = 

†KŠwYK `~iZ¡

mgq

awi, r e¨vmv‡a © e„ËvKvi c‡_ mg`ªæwZ‡Z N~Yv©gvb GKwU e ‘̄ t mg‡q †_‡K P
†Z Q wM‡q †K‡›`ª <POQ=θ †KvY Drcbœ K‡i|

Zvn‡j †KŠwYK †eM, ω = 
𝜃

𝑡
--------(1)

‡KŠwYK †eM Gi GKK n‡jv ‡iwWqvb/ †m‡KÛ ev wWwMÖ/‡m‡KÛ

‡KŠwYK †e‡Mi gvÎv = †KvY / mgq = e„ËPvc /e¨vmva© ×mgq = 

𝐿

𝐿×𝑇
= 𝑇−1



hw` †Kvb wbw`©ó w`‡K †Kv‡bv e ‘̄ 𝑇 mg‡q L `~iZ¡ AwZµg K‡i Zvn‡j Avgiv cvB

‰iwLK †e‡Mi gvÎv n‡jv ˆiwLK †eM = 

miY

mgq

ev,V=
𝐿

𝑇
= L𝑇−1

Gm AvB c×wZ‡Z ‰iwLK †e‡Mi Gi GKK n‡jv-𝑚𝑠−1 (wgUvi/ †m‡KÛ)

‰iwLK †eM-

mij c‡_ †Kv‡bv e¯‘ KZ…©K †h †eM m„wó nq Zv‡K ˆiwLK †eM e‡j|

A_ev, †Kv‡bv wbw`©ó w`‡K †Kv‡bv e ‘̄i Ae ’̄v‡bi cwieZ©‡bi nvi‡K ˆiwLK †eM e‡j| 

Bnv‡K V Øviv cÖKvk Kiv nq|



cv_©K¨i

welq

†KŠwYK †eM ‰iwLK ‡eM

1| msÁv ‡Kv‡bv GKwU e¯‘KYvi GKwU we› ỳ‡K †K›`ª K‡i Nyivi

mgq GKK mg‡q †K‡›`ª †h †KvY Drcbœ K‡i Zv‡KB

H KYvwUi †KŠwYK †eM e‡j|

†Kv‡bv wbw`©ó w`‡K †Kv‡bv e¯‘I Ae¯’v‡bi

cwieZ ©‡bi nvi‡K ˆiwLK †eM e‡j|

2| ci¯úi

m¤úK©

‡KŠwYK †eM‡K e„‡Ëi e¨vmva© Øviv ¸Y Ki‡j ˆiwLK

†eM cvIqv hvq|

‰iwLK †eM‡K e„‡Ëi e¨vmva© Øviv fvM Ki‡j

†KŠwYK †eM cvIqv hvq|

3| GKK ‡KŠwYK †eM Gi GKK n‡jv ‡iwWqvb/ †m‡KÛ ev

wWwMÖ/‡m‡KÛ|

Gm AvB c×wZ‡Z ‰iwLK †e‡Mi Gi GKK 

n‡jv-𝑚𝑠−1 (wgUvi/ †m‡KÛ)|

4| gvÎv
‡KŠwYK †e‡Mi gvÎv= †KvY / mgq =

𝐿

𝐿×𝑇
= 𝑇−1 ‰iwLK †e‡Mi gvÎv n‡jv V=

𝐿

𝑇
= L𝑇−1

5| N~Y©b

wbf©iZv

‰iwLK †eM N~Y©b A‡ÿi Dci wbf©i K‡i| GwU N~Y©b A‡ÿi Dci wbf©i K‡i bv|

†KŠwYK †eM I ˆiwLK †e‡Mi g‡a¨ cv_©K¨



awi, r e¨vmv‡a © e„ËvKvi c‡_ mg`ªæwZ‡Z P‡j GKwU e ‘̄ t mg‡q P
†_‡K Q †Z wM‡q †K›`ª O †Z θ †KvY Drcbœ K‡i|

o we› ỳyi mv‡c‡ÿ e ‘̄wUi ‡KŠwYK †eM ω n‡j ω =
𝜃

𝑡

Avevi PQ Pv‡ci ˆ`N¨© s n‡j Ges e ‘̄wUi mg`ªæwZ v n‡j v = 
𝑠

𝑡
wKš‘ Avgiv Rvwb, S = r θ

V= 
𝑟𝜃

𝑡
ev,V= ωr  [⸪ ω =

𝜃

𝑡
]

A_v©r V= ωr
ev, ˆiwLK †eM = †KŠwYK †eM × e¨vmva©

†KŠwYK †eM I ˆiwLK †e‡Mi g‡a¨ m¤úK©



evwn¨K ej cÖ‡qvM bv Ki‡j mKj MwZkxj e ‘̄ MwZ RoZvi `iæb mij †iLvq

mg‡e‡M Pj‡Z _v‡K| GKwU e ‘̄‡K e„ËvKvi c‡_ MwZkxj ivL‡Z n‡j Gi mij

†iLvq MwZkxj _vKvi cÖeYZv‡K cÖwZ gyn~‡Z© ej cª‡qvM Øviv cÖwZ‡iva Ki‡Z nq| 

hLb †Kv‡bv GKwU e ‘̄ e„ËvKvi c‡_ Nyi‡Z _v‡K, ZLb `ywU ej wµqv K‡i,

h_vt-

1| ‡K›`ªgyLx ej t-

†Kv‡bv e ‘̄ e„ËvKvi c‡_ Nyivq mgq †h ej e ‘̄i Dci H e„‡Ëi †K›`ª Awfgy‡L wµqv

K‡i e Í̄ywU‡K e„Ëc‡_ MwZkxj iv‡L Zv‡K †K›`ªgyLx ej e‡j|

‡K›`ªgyLx ej



†Kv‡bv e Í̄y e„ËvKvi c‡_ Nyi‡Z _v‡K ZLb e ‘̄i e¨vmva¨©gyLx Z¡i‡Yi Rb¨

†K›`ªgyLx e‡ji wecixZgyLx GKwU AjxK e‡ji D™¢e nq| GB ej‡K

†K‡›`ªwegyLx ej e‡j|

D`vniY- GKwU e Í̄‡K GKwU m~Zvi ‡e‡au Abyf‚wgKfv‡e Nyiv‡j †h †K›`ªgyLx ej

e ‘̄wU‡K e„ËvKvi c‡_ a‡i iv‡L Zv n‡”Q myZvi Uvb| e¯‘wU e„‡Ëi cwiwai †h 

we› ỳ‡Z _vKvi mgq wQu‡o hvq, ZZÿY †K›`ªgyLx ej = †K›`ªwegyLx ej| Avevi, 

GKwU B‡jKUªb wbDwµqv‡mi Pviw`‡K Ny‡i| B‡jKUªb I †cÖvUb Gi g‡a¨

AvKl©Y ej B‡jKUªb‡K e„ËvKvi c‡_ a‡i iv‡L|

‡K›`ªwegyLx ej t-



cÖgvY Ki †h, †K›`ªgyLx ej F= 
𝑚𝑣2

𝑟

awi, m f‡ii GKwU e ‘̄KYvi V mg`ªæwZ‡Z r e¨vmv‡a©i e„ËvKvi c‡_ Nyi‡Q| 

g‡bKwi, †Kvb GKwU gyn~‡Z© KYvwU A Ae ’̄v‡bi Av‡Q| A we› ỳ‡Z e ‘̄KYvwUi

†eM Djø¤^ eivei v Ges †K›`ª eivei k~b¨| AwZ Aí mgq t c‡i KYvwU B 
Ae ’̄v‡b †cŠQvj Ges †K‡›`ª θ †KvY Drcbœ Ki‡jv|



†f±i j¤^ wefvRb bxwZ Abymv‡i B we› ỳ‡Z Djø¤^ eivei †e‡Mi

Dcvsk=vcosθ = v (θ Lye †QvU n‡j cosθ =1 Ges sinθ=θ

†jLv hvq ) Ges B we› ỳ‡Z †K›`ª eivei †e‡Mi Dcvsk =Vsinθ

=Vθ | myZivs A n‡Z B we› ỳ‡Z Djø¤^ eivei †e‡Mi cwieZ©b

= v-v = 0 Ges †K‡›`ª eivei †e‡Mi cwieZ©b =Vθ-0= Vθ |

⸫ ‡K›`ªgyLx Z¡iY, a = 
𝑉𝜃

𝑡
= Vω

= v.
𝑉

𝑟

= 

𝑉2

𝑟
⸫ ‡K›`ªgyLx ej, F=ma

⸫ F= m. 𝑉
2

𝑟
(cÖgvwYZ)

[⸪ω=
𝜃

𝑡
]

⸫V= rω

ω = 
𝑉

𝑟



1g m~Î t-

w¯’i Ae ’̄vq Ges GKB D”PZv †_‡K webv evavq cošÍ mKj e ‘̄B mgvb mg‡q

mgvb c_ AwZµg K‡i|

e¨vL¨v t-

webv evavq w¯’i Ae ’̄vq †_‡K evqy k~b¨ ’̄v‡b †Kv‡bv e ‘̄‡K †Q‡o w`‡j mgvb

mg‡q mgvb c_ AwZµg Ki‡e| G‡ÿ‡Î c„w_exi AvKl©Y c`v‡_©i AvKvi

AvqZ‡bi Dci wbf©i K‡i bv| mKj e ‘̄i DciB mgvb AvKl©Y wµqv K‡i|

cošÍ e¯‘i m~Îvejx t-



2q m~Î t-

w¯’i Ae¯’vq †_‡K webv evavq cošÍ e¯‘i wbw`©ó mg‡q cÖvß †eM H 

mg‡qi mgvbycvwZK| A_v©r cÖvß †eM V α cZbKvj t
e¨vL¨v t-

2q m~Î †_‡K cvB , V α t
V = aªæeK t
𝑉

𝑡
= aªæeK|



3q m~Î t-

w¯’i Ae¯’vq †_‡K webv evavq cošÍ e¯‘ wbw`©ó mg‡q †h `~iZ¡ AwZµg K‡i

Zv H mg‡qi e‡M©i mgvbycvwZK| 

A_v©r D”PZv h α 𝑡2 [cZbKvj = t]
e¨vL¨v t-

3q m~Î †_‡K Avgiv cvB,

h α 𝑡2

ev,  h= aªæeK 𝑡2

ev, 

ℎ

𝑡2
= aªæeK



GKwU Mvwo w¯ ’ive¯ ’v n‡Z mgZ¡i‡Y P‡j 2 wgwb‡U 45km/hr †eM cÖvß

nj| MvwowUi Z¡iY Ges H mg‡q AwZµvšÍ ~̀iZ¡ wbY©q Ki|

GLv‡b, u=0
V= 45km/hr

= 
45×1000

60×60
m𝑠−1

=12.5 m𝑠−1

T=2min=2× 60𝑠
= 120𝑠

a=? Ges S=?

mgvavb, Avgiv Rvwb,

V= u+at
12.5 =0+ a×120

a =
12.5

120
= 0.104 m𝑠−2(𝐴𝑛𝑠)

Avevi, Avgiv Rvwb, s = ut+ 
1

2
𝑎𝑡2

=0×120+
1

2
(0.104) × (120)2

=750m (Ans)



GKwU jÿ¨¯’‡j ¸wj †Qvov n‡jv| 3 †mwg †f` Kivi ci Gi MwZ A‡a©K n‡q †Mj| GwU Avi

KZ`~i †f` Ki‡e?

mgvavb, g‡bKwi, ¸wji †eM = u
3 ‡mwg †f` Kivi ci Gi MwZ A‡a©K n‡q

†Mj|  A_v©r †kl‡eM , v=
𝑢

2
Avgiv Rvwb, 𝑣2 = 𝑢2 − 2as

ev, (
𝑢

2
)2= 𝑢2 − 2a × 3

ev,  

𝑢2

4
− 𝑢2= - 6a

ev,

𝑢2−4𝑢2

4
= - 6a

ev, -
3𝑢2

4
= 6a ev, a = 

3𝑢2

4×6
= 

𝑢2

8

Avevi, g‡bKwi, AviI d `~iZ¡ AwZµg

K‡i †_‡g hv‡e|

𝑣2 = 𝑢2 − 2as

ev,    0 = (
𝑢

2
)2- 2×

𝑢2

8
×d

ev, 2×
𝑢2

8
×d =

𝑢2

4

ev,     

𝑢2

4
×d =

𝑢2

4
d=1 ‡mwg





Dc¯’vcK:-

‡gvt iwdKzj Bmjvg

BÝUªv±i (bb-‡UK)c`v_© 

‡kicyi cwj‡UKwbK Bbw÷wUDU. 

‡kicyi|

Avgvi K¬vk bs-

ZvwiL t-

mgq t-

‡kicyi cwj‡UKwbK Bbw÷wUDU AbjvBb K¬vk cÿ ‡_‡K 

mKj 1g ce©  QvÎQvÎx‡`i RvbvB AvšÍwiK ï‡f”Qv I 

Awfb›`b ----



Pvi eQi †gqvw` cÖ‡KŠkj wW‡cøvgv wkÿvµ‡gi Rb¨

wdwR·-1 

welq †KvW :- 25912

ce© t- 2q   †UK‡bvjwR t- wmwfj|

wWwRUvj K‡›Ub K¬vk bs-

5g Aa¨vq t- wbDU‡bi MwZm~Î, ej I Nl©Y|

AvR‡Ki Av‡jvPbv welq t-

wbDU‡bi MwZm~Î, ej I Nl©Y



GB Aa¨v‡q cv‡V Avgiv hv hv wkL‡Z cvie ---

1| GB Aa¨v‡q cÖ_g Ask K¬v‡ki mswÿß ch©‡jvPbv Kie| 

2| fi‡e‡Mi Gi msÁv|

3| fi‡e‡Mi wbZ¨Zv m~Î Ges Gi cÖgvY Kie|

4| fi‡e‡Mi wbZ¨Zv m~Î Gi cÖ‡qvM m¤ú‡K © Rvbe|

5| Nl ©‡Yi msÁv Ges Gi cÖKvi‡f` m¤ú‡K © Av‡jvPbv Kie|

6| GB Aa¨v‡qi MvwYwZK mgm¨v mgvavb Kie|

wkLbdj



জড়তা এবং ভরববগ(Inertia and momentum):-

সাধারণত প্রততটি পদার্ থবা বস্তু তার তিজ অবস্থাবি অবতস্থত র্াকবত চায় অর্ থাৎ তস্থর

বস্তু তস্থর র্াকবত চায় আর গততশীল বস্তু সরল পবর্ গততশীল র্াকবত চায়। বস্তুর এ

অবস্থার পতরবত থি ঘটাবত হবল বস্তুর উপর বাতিক আল প্রবয়াগ করবত হয়। বস্তুর এ

ধর্ থবক জড়তা বলা হয়।

বস্তুর জড়তাবক দুভাবগ ভাগ করা হবয়বে, যর্া-

1| তস্থতত জড়তা (Inertia of rest) ও
2| গতত জড়তা (Inertia of motion)

জড়তা (Inertia ):-



D`vniY ¯̂iæc ejv hvq, PjšÍ ev‡m hLb nVvr K‡i

†_‡g hvq, ZLb ev‡mi Dcw ’̄wZi hvÎx mvg‡bi

w`‡K †n‡j hvq ; KviY evmwU hLb MwZkxj

Ae ’̄vq wQj, ZLb hvÎxi MwZkxj Ae ’̄vq wQj| 

nVvr K‡i hLb evmwU †_‡g †Mj ZLb hvÎxi

wb‡Pi Ask ev‡mi mv‡_ mswkøó _vKvq wb‡Pi Ask 

†_‡g hv‡e| wKš‘ hvÎxi Dc‡ii Ask mswkøó bq

weavq †m MwZkxj _vK‡Z PvB‡e|

MwZ RoZv (Inertia of motion)

evwn¨K †Kv‡bv ej cÖ‡qvM bv Ki‡j †Kv‡bv MwZkxj e¯‘y MwZkxj _vK‡Z

Pvq; e¯‘i GB ag©‡K MwZ RoZv e‡j| 



D`vniY ¯̂iæc ejv hvq, GKwU w¯’i ev‡m

hLb hvÎx I‡V, ZLb evm I hvÎx w¯’i

Ae ’̄vq _v‡K| nVvr K‡i evmwU hLb Pj‡Z

ïiæ K‡i| ZLb H hvÎxi Dc‡ii Ask 

wcQ‡bi w`‡K †n‡j hv‡e| Avi wb‡Pi Ask 

ev‡mi mv‡_ msjMœ weavq †m MwZkxj †m 

MwZkxj n‡e| wKš‘ w¯’wZ RoZvi Kvi‡Y

hvÎxi kix‡ii Dci Ask w¯’i _vK‡Z Pvq|

w¯’wZ RoZv (Inertia of rest)

†Kv‡bv e¯ ‘ wb‡Ri B”Qvq Zvi Ae¯ ’v‡bi ev Ae¯ ’vi cwieZ©b NUvv‡Z Pvq bv; 

w¯ ’i e¯ ‘ w¯ ’i _vK‡Z Pvq| e¯ ‘i GB ag©‡K w¯ ’wZ RoZv|



†Kvb e¯ ‘i fi I †e‡Mi ¸Ydj‡K H e¯ ‘i fi‡eM ejv nq| 

g‡bKwi, m fiwewkó GKwU e¯ ‘ †Kvb GK mg‡q v †eM cÖvß nq| 

e¯ ‘wUi fi‡eM = fi×†eM

⸫ P = mv
fi‡eM‡K P Øviv m~wPZ Kiv nq| fi‡eM GKwU w`K ivwk|

†Kvb ÿz`ª e¯ ‘ hw` AwaK †eM cÖvß nq, Z‡e Zvi fi‡e‡Mi e „w× N‡U|

fi‡eM (momentum)



একাতধক বস্তুর র্বে তিয়া ও প্রতততিয়া োড়া অন্য ককাি বল িা

র্াকবল তিয়া ও প্রতততিয়ার ফবল ‡Kv‡bv wbw`©ó w`‡K তাবদর

ভরবববগর ককাি পতরবত থি ঘবট িা। এবক ভরবববগর সংরক্ষণ তবতধ

বা ভবরর তিতযতা সূত্র ববল।

fi‡e‡Mi wbZ¨Zv m~‡Îi eY©bv I cÖgvY Ki|



প্রর্াণ :-

র্বিকতর, তিয়া ও প্রতততিয়ারত দুটি বস্তু A এবং B এবত বাইবর

ককাি ববলর প্রভাব কিই। তিউটবির গততর তৃতীয় সূত্রানুসাবর, A বস্তু
B বস্তুর উপর যতখাতি প্রবয়াগ করবব, B ব্স্তস্তু A বস্তুর উপর ঠিক
ততখাতি বল প্রবয়াগ করবব এবং বল দুটি পরস্পর তবপরীতমূখী হবব।



𝑚2 B 𝑚2𝑚1A𝑚1

𝑢1
𝑢2 𝑣1

𝑣2
𝑃1 𝑃2

t t

ধরা যাক, A বস্তুটির ভর 𝑚1এবং B বস্তুটির ভর 𝑚2 তিয়া ও

প্রতততিয়ার ফবল তাবদর র্বে ত্বরণ 𝑓1 ও 𝑓2 সৃতি হবয়বে। অতএব, 

A বস্তুর বল, 𝑃1 = 𝑚1𝑓1 ও B বস্তুর বল, 𝑃2 = 𝑚2𝑓2
[⸪F= ma]
কযবহতু বল দুটি সর্াি ও তবপরীতমূখী,   𝑃1 = - 𝑃2
⸫𝑚1𝑓1 = - 𝑚2𝑓2

𝑚2
𝑚1



এখি t mg‡q যতদ তিয়া ববলর প্রভাবব A বস্তুর আতদববগ ও

কশষববগ যর্ািবর্ 𝑢1ও 𝑣1 হয় এবং প্রতততিয়ার ববলর প্রভাবব
B ব্স্তস্তুর আতদববগ ও কশষববগ যর্ািবর্ 𝑢2ও 𝑣2 হয়, তবব

𝑚1
(𝑣1−𝑢1)

𝑡
= −𝑚2

(𝑣2−𝑢2)

𝑡

𝑚2 B 𝑚2𝑚1A𝑚1

𝑢1
𝑢2 𝑣1

𝑣2
𝑃1 𝑃2

t t



ev, 𝑚1(𝑣1 − 𝑢1)= −𝑚2(𝑣2 − 𝑢2)
ev, 𝑚1𝑣1- 𝑚1𝑢1= - 𝑚2𝑣2 +𝑚2𝑢2
ev, 𝑚1𝑣1 + 𝑚2𝑣2= 𝑚1𝑢1 +𝑚2𝑢2
⸫ 𝑚1𝑢1 +𝑚2𝑢2= 𝑚1𝑣1 + 𝑚2𝑣2

অর্ থাৎ তিয়ার আবগ ও পবর ভরবববগর সর্তি সব থদা সর্াি

র্াবক। এটাই ভরবববগর তিতযতা সূত্র।



ভরবববগর তিতযতার সূবত্রর প্রবয়াগ:-

তিবচ ভরবববগর তিতযতার সূবত্রর সতযতা প্রর্াণ কদওয়া হবলা

বন্দুবকর পশ্চাৎ কবগ:- ককাি একটি বন্দুক হবত গুতল ছ ুঁড়বল তা তপেবি

তদবক ধাক্কা কদয়। ভরবববগর তিতযতা সূবত্রর সাহাবে এর ব্যাখ্যা

প্রদাি করা হবলা - গুতল কোুঁড়ার আবগ বন্দুক এবং গুতল উভবয়ই তস্থর

র্াবক।



অতএব বন্দুবকর ভরববগ শূন্য এবং গুতলর ভরববগ শূন্য। গুতল কোুঁড়ার পর

বারুবদর তববফারবণর ফবল গুতল একটি কববগ সার্বির তদবক যায়। ফবল

এটিও সার্বির তদবক একটি ভরবববগ প্রাপ্ত হয়। ভরবববগর তিতযতার

সূত্রানুসাবর গুতল কোুঁড়ার পবরও তাবদর ভরববগ mgwó শূন্য হবব। যতদ তাই

হয়, তবব বন্দুবকর ও সর্াি ও তবপরীতমূখী একটি ভরববগ লাভ করবব।

ফবল বন্দুবকর অবশ্যই তপেবির গতত প্রাপ্ত হবব।



hLb GKwU e¯ ‘i Dci Aci GKwU e¯ ‘i ms¯ú‡k© †_‡K Pj‡Z _v‡K ev

Pj‡Z †Póv K‡i ZLb Zv‡`i ms¯úk© Z‡j MwZi weiæ‡× †h ej m „wó

nIqvq MwZ evavcÖvß nq Zv‡K Nl©Y e‡j|

Nl©Y PviwU wel‡qi Dci wbf©i K‡i|

h_v t- (1) e¯ ‘Ø‡qi Dcv`vb (2) wgjbZ‡ji gm „YZv (3) e¯ ‘Ø‡qi

ga¨eZx© c`v‡_©i cÖK …wZ Ges (4) ZvcgvÎv|

Nl©Y mvaviYZ ỳB cÖKvi t-

h_vt- (1) wemc© Nl©Y (Sliding Friction) I

(2) AveZ© Nl©Y (Rolling Friction) | 

Nl©Y (Friction)



ỳwU e¯ ‘i GKwU hw` AciwUi Dci w`‡q N‡l P‡j ev Pjvi †Póv

K‡i ZLb Zv‡`i wgjb Z‡j ¯úk© eivei †h weiæ× e‡ji m „wó nq 

Zv‡K wemc© Nl©Y e‡j| ‡Uwe‡ji Dci w`‡q eB Uvbv ev †g‡Si

Dci w`‡q BU Uvbv BZ¨vw`|

(1) wemc© Nl©Y (Sliding Friction)



GKwU e¯ ‘ hLb Aci GKwU e¯ ‘i Dci w`‡q Mwo‡q Pjvi †Póv K‡i ev P‡j

ZLb †h Nl©Y e‡ji m „wó nq Zv‡K AveZ© Nl©Y e‡j| mvB‡K‡ji PvKvi MwZ

ev gv‡e©‡ji MwZ BZ¨vw`|

(2) AveZ© Nl©Y (Rolling Friction)



(1) w¯ ’wZ Nl©Y (Static Friction) t –

ci¯úi ms¯ú‡k© _vKv Ae¯ ’vq `ywU w¯ ’i e¯ ‘ GKwU AciwUi Dci w`‡q

MwZkxj Kivi †Póv Ki‡j MwZ m „wó bv nIqv ch©šÍ †h Nl©Y KvR K‡i Zv‡K

w¯ ’wZ Nl©Y e‡j|

MwZ _vKzK ev bv _vKzK cÖ‡Z¨K Nl©Y‡K Avevi `yB fv‡M fvM Kiv hvq|

(1) w¯ ’wZ Nl©Y (Static Friction) I    

(2) MZxq Nl©Y (Kinetic Friction)



e¨vL¨v t-

aiv hvK, GKwU ‡Uwe‡ji Dci Kv‡Vi eøK Av‡Q| eøKwU‡K

Aígv‡bi GKwU ej (awi) 1 WvBb Øviv Wvbw`‡K Uvbv n‡”Q| 

G‡Z eøKwU bo‡Q bv| Zvn‡j wbðqB 1 WvB‡bi gv‡bi GKwU ej

evgw`‡K wµqv Ki‡Q| †k‡lv³ G ejwUB w¯ ’wZ Nl©Y| AZGe †`Lv

hv‡”Q †h, w ’̄wZ Nl©Y e¯ ‘i MwZ cÖvwß‡Z evav †`q Ges cÖ‡qvRb

D™ ¢‚Z nq| w¯ ’wZ Nl©Y ¯ŵbqš¿K|



(2) MZxq Nl©Y (Kinetic Friction) t-

ci¯úi ms¯ú‡k© _vKv Ae¯ ’vq `ywU e¯ ‘ GKwU AciwU Dci w`‡q

PjvPj Kivi mgq †h Nl©Y e‡ji m „wó nq Zv‡K MZxq Nl©Y e‡j|

‡hgb- †Uwe‡ji Dc‡i ivLv GKwU eB‡qi Dci w`‡q cÖ‡qvM K‡i

Pjgvb Ae¯ ’vq Avb‡j †mLv‡b †h ai‡bi Nl©Y ej m „wó nq Zv‡K

MZxq Nl©Y e‡j|



w¯ ’i Nl©‡Yi m~Îvewj wb‡P †`Iqv n‡jv t-

(1) w¯ ’i Nl©Y ej me©`v MwZi wecixZ w`‡K wµqv K‡i|

(2) GB ej ¯^wbqš¿K Ges MwZ †iv‡ai Rb¨ †h cwigvY cÖ‡qvRb

ZZUzKz ejB m „wó nq|

(3) mxgv¯ ’ Nl©‡Yi gvb Awfj¤^ cÖwZwµqv e‡ji gv‡bi mgvbycvwZK|

(4) GwU ¯úk©Z‡ji †ÿÎd‡ji Dci wbf©i K‡i bv| Z‡e GwU ¯úwk©Z

Z‡ji cÖK …wZ Ges ¯f̂v‡ei Dc‡i wbf©ikxj|

w ’̄i Nl©‡Yi m~Îvewj t-



w ’̄wZ Nl©Y ¸YvsK t-

mxgv ’̄ Nl©©Y e‡ji gvb I Awfj¤^ cÖwZwµqv e‡ji gv‡bi AbycvZ‡K w ’̄wZ Nl©Y

¸YvsK e‡j|

w ’̄wZ Nl©Y ¸YvsK (Define the Co-Efficient of Static Friction) t-

e¨vL¨v I gvb wbY©q t-

aiv hvK, GKwU ‡Uwe‡ji Dci GKwU Kv‡Vi eøK (B) Av‡Q

(wPÎ n‡Z)| B Gi IRb 𝑊 wb‡Pi w`‡K wµqviZ| ‡Uwe‡j

KZ…©K cÖhy³ cÖwZwµqv ej = 𝑁| Ges N=W| GLv‡b 𝑁 †K 

Awfj¤^ cÖwZwµqv e‡j | 

aiv hvK , 𝑁𝑠 ej cÖ‡qv‡M eøKwU bo‡Z ïiæ K‡i| 

mxgv ’̄ Nl©Y = 𝐹𝑠
𝑁𝑠= 𝐹𝑠



AwfÁZv n‡Z †`Lv hvq †h, mxgv¯ ’ Nl©Y e‡ji gvb e¯ ‘wUi IRb Z_v

Awfj¤^ cÖwZwµqvi gv‡bi mgvbycvwZK|

A_v©r 𝐹𝑠 ∝ N
ev, 𝐹𝑠= 𝜇𝑠 𝑁(𝜇𝑠 GKwU aªæeK )|

ev, 𝜇𝑠=
𝐹𝑠

N
⸫ 𝜇𝑠 ‡K w¯ ’wZ Nl©Y ¸YvsK e‡j| Gi †Kv‡bv GKK †bB| 



mxgv¯ ’ Nl©©Y e‡ji gvb I Awfj¤^ cÖwZwµqv e‡ji

gv‡bi AbycvZ‡K w¯ ’wZ Nl©Y ¸YvsK e‡j|

g‡bKwi, B GKwU Kv‡Vi eøK mgZj ‡Uwe‡ji Dci

Av‡Q(wPÎ n‡Z)| GB Ae¯ ’vq eø‡Ki IRb N = mg
‡Uwe‡ji Dci Lvov wb‡Pi w`‡K wµqv Ki‡Q| 

wbDU‡bi Z…Zxq m~Îvbymv‡i ‡UwejI eøKwUi Dci Lvov 

Dc‡ii w`‡K mgvb I wecixZ cÖwZwµqv R cÖ‡qv‡M

K‡i| GLv‡b, R †K Awfj¤^ cÖwZwµqv ej ejv nq| 

R I N ci¯úi mgvb I wecixZgyLx nIqvq eøKwU

w¯ ’i _vK‡e| 

Nl©Y ¸YvsK, wbðj †Kv‡Yi U¨vb‡R‡›Ui mgvb t-



‡Kv‡bv Zj Ges GB Z‡ji Dci Aew¯ ’Z †Kv‡bv

e¯Íyi g‡a¨ Av‡cwÿK MwZ m „wó bv nIqv ch©šÍ †h 

Nl©Y ej wµqv K‡i, Zv‡K w¯ ’wZ Nl©Y ej e‡j|

Avevi, †Kv‡bv Zj Ges GB Z‡ji Dci Aew¯ ’Z 

†Kv‡bv e¯ ‘i g‡a¨ †h e‡ji cÖfv‡e e¯ ‘ywU‡Z MwZi

mÂvi nevi Dcµg nq ZLb e¯ ‘i MwZ‡K

evav`vbKvix Nl©Y e‡ji gvb‡K mxgv¯ ’ Nl©Y ej

e‡j| G‡K 𝑓𝑠Øviv mw~PZ Kiv nq| 

𝑓𝑠

𝜃𝑓
R

𝐹

𝑁

𝑅/



ỳwU e¯ ‘ ci¯ú‡ii ms¯ú‡k© _vK‡j mxgv¯ ’ Nl©Y ej I Awfj¤^ 

cÖwZwµqv e‡ji AbycvZ‡K w¯ ’wZ Nl©Y ¸YvsK e‡j| G‡K 𝜇𝑠
Øviv m~wPZ Kiv nq| 

w ’̄wZ Nl©Y ¸YvsK



𝜇𝑠=
𝑓𝑠

R
GKBRvZxq `ywU ivwki

AbycvZ e‡j Gi †Kv‡bv GKK I gvÎv

†bB |

𝜇𝑠=
𝑅/ sin 𝜃𝑓

𝑅/cos 𝜃𝑓
𝜇𝑠 =tan 𝜃𝑓

sin 𝜃𝑓 =
𝑓𝑠

𝑅/

ev, 𝑓𝑠=𝑅
/ sin 𝜃𝑓

cos 𝜃𝑓 = 

R
𝑅/

ev,= 𝑅/ cos 𝜃𝑓



myweavmg~n t- Nl©YRwbZ evav _vKvi d‡ji Avgv‡`i c‡ÿ

wb‡¤œv³ KvR¸‡jv Kiv m¤¢e n‡”Q t-

1| iv¯Ívq nvuUvPjv|

2| Mvwo _vgv‡bv|

3| nvZ w`‡q †Kv‡bv wKQz a‡i ivLv|

4| †`qv‡j †c‡iK AvuUv|

5| †`qv‡j gB jvMv‡bv|

Nl©‡Yi myweav I Amyweav t-



6| w`qvkjvB‡qi KvwV R¦vjv‡bv|

7| †e‡ëi mvnv‡h¨ †Kv‡bv hš¿cvwZ Nyiv‡bv|

8| †mZv‡i S¼vi †Zv‡jv|

Amyweav mg~n t-

1| MwZkw³ K‡g hvq, G‡Z kw³i AcPq nq|

2| †gwk‡bi hš¿vsk ÿqcÖvß nq|  



Nl©Y ej Kgv‡bvi Dcvqmg~n t-

(1) Zj gm „Y K‡i Nl©Y Kgv‡bv hvq|

(2) †Zj ev wcw”QjKviK c`v_© e¨envi K‡i Nl©Y Kgv‡bv hvq|

(3) evqy Øviv ỳwU gva¨g ¯úk© K‡iI Nl©Y Kgv‡bv hvq|

(4) Uvbvi cwie‡Z© Mwo‡q wb‡j Nl©Y Kgv‡bv hvq|

(5) msKi avZz e¨envi K‡i Nl©Y Kgv‡bv hvq|

Nl©Y ej wKfv‡e Kgv‡bvi hvq



1| fi‡eM, P= mv-mu e¯ ‘yi fi= m e¯ ‘i †eM = v
2| ej, P= mf e¯ ‘yi fi= m e¯ ‘i †eM = v Z¡iY , = f

3| Z¡iY , a=
(v−u)

t
†kl‡eM = v Avw`‡eM = u mgq = t

4| i‡K‡Ui Z¡iY , 

5| fi‡e‡Mi wbZ¨Zv m~Î t- 𝑚1𝑢1 +𝑚2𝑢2= 𝑚1𝑣1 + 𝑚2𝑣2

6| w ’̄wZ Nl©Y ¸YvsK, 𝜇𝑠=
𝐹𝑠

R

7|  Pj Nl©Y ¸YvsK , 𝜇𝑘=

𝐹𝑘

R
8| Nl©Y ¸YvsK , 𝜇𝑠 =tan 𝜃𝑓

cÖ‡qvRbxq mgxKiYmg~n



GKwU e¯ ‘yi Dci 10 wbDUb ej 5 †m‡KÛ wµqv Kij, e¯ ‘wUi fi‡e‡Mi

cwieZ©b wbY©q Ki| 

GLv‡b, 

ej, F=10N
mgq, t= 5 sec
fi‡e‡Mi cwieZ©b =? 

mgvavb,

Avgiv Rvwb,

fi‡e‡Mi cwieZ©b = mv-mu

=
mv−mu

𝑡
×t

= 

m(v−u)
𝑡

×t

= ma ×t
= F ×t
= 10N × 5 sec  

=50kg- m𝑠− 1



mgvavb, Avgiv Rvwb, s= ut+
1

2
a𝑡2

ev, 4=0.2+
1

2
. a. (2)2

ev, 4=0 +
1

2
. a. 4

ev, 4=2a
ev, 2a=4

⸫ a=
4

2
=2m𝑠−2

Avevi, F= ma 
=4×2
= 8 N

GLv‡b, Avw`‡eM, u = 0
fi m = 4kg
miY, s=4m
mgq, t= 2 𝑠𝑒𝑐
Z¡iY , a=?
ej, F= ?

GKwU ej 4  wK‡jvMÖvg f‡ii w ’̄i e ‘̄i Dci wµqv K‡i 2 †m‡K†Û e ‘̄wU‡K 4 wgUvi

†U‡b wb‡q hvq| e‡ji gvb KZ ?



mgvavb , Avgiv Rvwb, F= ma

⸫ a = 
𝐹

𝑚

= 

100

25
a = 4cm𝑠−2

Avevi , v =u+at
=0+ 4×5
=0+20

⸫ v =20 cm𝑠−1

GLv‡b,  

Avw`‡eM, u = 0
fi m = 25gm
mgq, t= 5 𝑠𝑒𝑐
Z¡iY , a=?

ej, F= 100 dyne
‡kl‡eM, v = ?

100 WvB‡bi GKwU ej 25gm f‡ii GKwU w¯ ’i e¯ ‘i Dci 5 𝑠𝑒𝑐
†m‡KÛ wµqv K‡i | Gi †eM KZ, wbY©q Ki|



20 m𝑠− 1
‡e‡M PjšÍ 8Kg f‡ii †Kv‡bv e ‘̄i ej 40N cÖ‡qv‡M _vwg‡q †`qv 

n‡jv| Gmg‡q e ‘̄wU KZ c_ AwZµg Ki‡e | 

mgvavb , Avgiv Rvwb, F= ma

⸫ a = 
𝐹

𝑚
= 

40

8

a = 5m𝑠−2

Avevi , v = u - at 
ev, 0=20 - 5×t
ev, 5t =20

⸫ t=
20

5
=4 sec

GLv‡b, Avw`‡eM, u = 20 m𝑠− 1

‡kl‡eM, v = 0 m𝑠− 1

fi m = 8kg
miY, s=?
mgq, t= ? Z¡iY , a=?
ej, F= 40N



Avevi , Avgiv Rvwb, s= ut -
1

2
a𝑡2

ev, S =20.5-
1

2
. 5. (4)2

ev, S=100 -
1

2
. 5.16

ev, S= 100 – 40
ev, S=60m ⸫ S=60m (Ans)



1| AvR‡Ki cv‡Vi Abykxjb|

2| fi‡e‡Mi msÁv| 

3| fi‡e‡Mi wbZ¨Zv m~‡Îi eY©bv I cÖgvY Ki|

4| Nl©‡Yi msÁv Ges Gi cÖKvi‡f` m¤ú‡K© Av‡jvPbv Ki|

5| GB Aa¨v‡qi MvwYwZK mgm¨v mgvavb Ki|

evwoi KvR t-

Re G¨mvB‡g›U nv‡Z †j‡L wb‡Ri Kv‡Q ivL‡Z n‡e Ges co‡Z n‡e|





Dc¯’vcK:-

‡gvt iwdKzj Bmjvg

BÝUªv±i (bb-‡UK)c`v_© 

‡kicyi cwj‡UKwbK Bbw÷wUDU. ‡kicyi|

AvR‡Ki Av‡jvPbv welq t-

4_© Aa¨vq t- wbDU‡bi MwZm~Î, 

ej I Nl©Y|

‡kicyi cwj‡UKwbK Bbw÷wUDU AbjvBb K¬vk cÿ ‡_‡K mKj 1g 

ce© QvÎQvÎx‡`i RvbvB AvšÍwiK ï‡f”Qv I Awfb›`b ----



GB Aa¨v‡q cv‡V Avgiv hv hv wkL‡Z cvie ---

1| e‡ji Gi e¨vL¨v I msÁv Ges e‡ji wewfbœ GK‡Ki msÁv Rvwbe|

2| wbDU‡bi MwZwelqK m~Îvejxi Gi cÖgvY Kie|

3| mgvšÍivj e‡ji jwä wbY©q Kie|     

wkLbdj



mvaviYZ ej Øviv Avgiv Uvb ev av°v eywS| e¯ ‘i RoZvi a‡g©i Kvi‡Y w¯ ’i

e¯ ‘i w¯ ’i _vK‡Z Pvq, Avi MwZkxj e¯ ‘ MwZkxj _vK‡Z Pvq| GKwU w¯ ’i

e¯ ‘‡K MwZkxj Ki‡Z n‡j †mLv‡b av°v ev Uvb w`‡Z nq| Avevi av°v ev

Uvb w`‡j †mwU MwZkxj bvI n‡Z cv‡i| Z‡e GwU wbf©i K‡i e¯ ‘wUi fi I 

Av‡cwÿK Ae¯ ’vq I av°v ev Uv‡bi cwigv‡Yi Dci| av°v ev Uvb w¯ ’i e¯ ‘i

Ae¯ ’vi cwieZ©b Av‡b ev Avb‡Z Pvq|

4_© Aa¨vq -wbDU‡bi MwZi m~Î,ej Ges Nl©Y--

e‡ji (Force) e¨vL¨v



Avevi †Kv‡bv MwZkxj e¯ ‘‡K w¯ ’i Ki‡Z n‡j Gi MwZi wecixZ w`K †_‡K 

av°v A_ev MwZi wecixZ w`‡K Uvb †`qv cÖ‡qvRb| Z‡e MwZi wecixZ w`K

†_‡K av°v ev Uvb cÖ‡qvM e¯ ‘ w¯ ’i bvI n‡Z cv‡i| GwU wbf©i K‡i e¯ ‘wUi

fi, Av‡cwÿK Ae¯ ’v I av°v ev Uv‡bi cwigv‡Yi Dci| av°v ev Uvb

MwZkxj e¯ ‘i Ae¯ ’vi cwieZ©b Av‡b ev Avb‡Z Pvq| AZGe †`Lv hvq, av°v

ev Uv‡bi `iæb w¯ ’iZv I MwZkxj e¯ ‘i cwieZ©b N‡U ev NU‡Z Pvq| e ‘̄ 

wb‡R wb‡R w¯ ’ive¯ ’v ev MwZkxjZvi cwieZ©b Ki‡Z cv‡i bv| G av°v ev

Uvb‡KB Avgiv ej ewj|



hv †Kv‡bv w¯ ’i e¯ ‘i Dci cÖ‡qvM Ki‡j e¯ ‘‡K MwZkxj K‡i ev Ki‡Z Pvq

Ges †Kv‡bv MwZkxj e¯ ‘i Dci cÖ‡qvM Ki‡j e¯ ‘‡K w¯ ’i K‡i ev Ki‡Z

Pvq, Zv‡K ej ejv nq| 

‡h evwn¨K e¯ ‘‡K KviY e¯ ‘i w¯ ’i ev MwZkxj Ae¯ ’vi cwieZ©b NUvq ev

NUv‡Z Pvq Zv‡K ej e‡j| 

e‡ji(Force) msÁv



cÖK …wZ‡Z wewfbœ ai‡bi e‡ji Dcw¯ ’wZ I bvgKiY _vK‡jI me¸‡jv †gŠwjK ej

bq| †h mKj ej g~j ev AK …wÎg A_©vr hv‡`i‡K Ab¨ ‡Kv‡bv ej †_‡K Drcbœ

Kiv hvq bv ev nq bv wKš‘ Ab¨ mKj ej GB e‡ji cÖKvk cvq Zv‡K †gŠwjK ej

e‡j| cÖK …wZ‡Z Pvi ai‡bi †gŠwjK ej we`¨vgvb, hv Øviv Ab¨vb¨ ej mg~n‡K

e¨vL¨v Kiv hvq| GB †gŠwjK ej¸‡jv n‡jv -

(1) gnvKl© ej (Gravitational Force).
(2) Zwor Pz¤^Kxq ej (Electromagnetic Force).
(3) mej wbDK¬xq ej I (Strong Nuclear Force).
(4) `~e©j wbDK¬xq ej (Weak Nuclear Force).

e‡ji cÖKvi‡f` (Kinds of Force) t-



র্হাতববের কয ককাি দুটি বস্তুর র্বে পারস্পাতরক কয আকষ থণ

তবদ্যর্াি, তাই র্হাকl© ej| †Kvb e¯ ‘i IRb n‡”Q gnvKl© 

e‡ji djkÖæwZ| PviwUi †gŠwjK e‡ji gv‡S gnvKl© ej n‡jv

`~e©jZg ej| GB e‡ji cwigvY wµqvkxj e¯ ‘ `ywUi f‡ii

¸jd‡ji mgvbycvwZK I `~i‡Z¡i e‡M©i wecixZ Abycv‡Z

mgvbycvwZK| 

র্হাকষ থবল (Gravitational Force)



দুটি আতহত কণার তাবদর র্েকার আধাবির কারবণ এবক অপরবক কয বল দ্বারা

আকষ থণ বা তবকষ থণ কবর তাই ততড়ৎ চুম্বকীয় বল। ‡hgb, Nl©Y ej,¯úk©ej, 

w¯úªs ev wewfbœ weK …Z e¯ ‘i gv‡S ej AvwnZ KYv¸‡jv Zwor e‡jB djkÖæwZ|

ততিৎ চুম্বকীয় বল (Electromagnetic Force) t-



পরর্াণুর তিউতিয়াবস তিউিীয় উপvদাি তর্া তিউিীয়ি KYvগুবলাবক একবত্র

আবদ্ধ রাবখ কয শতিশালী বল, তাই সবল তিউিীয় বল। ‡gŠwjK ej¸‡jvi

gv‡S GB ej me †_‡K kw³kvjx|

সবল তিউিীয় বল (Strong Nuclear Force)



কয স্বল্পপাল্লার ও অল্পর্াবির বল তিউতিয়াবসর কর্ৌতলক কণার গুবলার র্বে

তিয়া কবর অবিক তিউতিয়াবস অতস্থততশীলতার উদ্ভব ঘটায়, তাই দূব ©ল

বল। GB e‡ji cÖfv‡e Avjdv, weUv,I Mvgv iwk¥ wbM©Z nq|

দুব থল তিউিীয় বল (Weak Nuclear Force) 



বেউিনের গবত্র সূত্র
(Newton’s laws of motion) 

১৬৮৬ সানল সযার আইজ্যাি বেউিে িস্তুর

জ্ড়ত্ার গুণ ও গবত্র বেয়মনি বত্েটি

সূনত্রর সাহানর্য ত্ার অমর গ্রন্থ’ েযাচায়ায়াবলস

বিনলানসবিয়া বপ্রক্তিবপয়া মযানর্নমটিিা) কত্

প্রিাশ িনরে। এ সূত্র বত্েটি বেউিনের

গবত্র সূত্র োনম পবরবচায়ত্।



বাতিক বল প্রবয়াবগ বস্তুর অবস্থার পতরবত থি করবত বাে করবল তস্থর বস্তু

তচরকাল তস্থরই র্াকবব এবং গততশীল বস্তু তচরকাল সর্বববগ সরল পবর্

চলবত র্াবক।

১র্ সূত্র :-



২য় সূত্র :-

বস্তুর ভরবববগর পতরবত থবির হার তার উপর প্রযুি ববলর সর্ানুপাততক এবং

ভরবববগর পতরবত থি প্রযুি ববলর তদবক ঘবট।



প্রবতযক তিয়ারই একটি সর্াি ও তবপরীত প্রতততিয়া আবে।

৩য় সূত্র:-



ববলর তবতভন্ন একক এবং তাবদর র্বে সম্পকথ ও র্াত্রা :-

বল পতরর্াবপর জন্য দু ধরবির একক ব্যবহার করা হবয়

র্াবক।

(ক) পরর্ একক বা তিরবপক্ষ একক (Absolaute Unit)।
(খ) অতভকষীয় একক (Gravitational Unit)।



(ক) পরর্ একক বা তিরবপক্ষ একক (Absolaute Unit):-
ববলর কয একবকর র্াি স্থািবভবদ ককাবিা পতরবত থি হয় িা তাবক ববলর

পরর্ একক বা তিরবপক্ষ একক বলা হয়।

(খ) অতভকষীয় একক (Gravitational Unit) :-
একক ভবরর বস্তুর উপর তিয়াশীল অতভকষীয় ববলর সাবর্ তুলিা

কবর ববলর কয একক তিধ থারণ করা হয়, ববলর অতভকষীয় একক

বলা হয়।



M.K.S পদ্ধততবত ববলর পরর্ একক তিউটি (N):-
কয বল এক তকবলাগ্রার্ ভবরর উপর তিয়া কবর এক তর্টার/ (কসবকন্ড)

2
ত্বরণ সৃতি কবর

তাবকই ১ তিউটি বল ববল।

১ তিউটি = ১ তকবলাগ্রার্ × তর্টার/ (কসবকন্ড)
2
বা, 1N=1Kg/m𝑠−2

C.G.S পদ্ধততবত ববলর পরর্ একক িাইি :

কয বল ১ গ্রার্ ভবরর উপর তিয়া কবর ১ কসতর্/ (কসবকন্ড)
2
ত্বরণ সৃতি কবর তাবকই

১ িাইি বল ববল।

১ িাইি = ১ গ্রার্ × ১ কসতর্/ (কসবকন্ড)
2
বা, 1 dyne=1gm /cm𝑠−2

ববলর পরর্ একক:-



F.P.S পদ্ধততবত ববলর পরর্ একক পাউন্ডাল:-

কয বল ১ পাউন্ড ভবরর উপর তিয়া কবর ১ ফুট/ (কসবকন্ড)
2

ত্বরণ সৃতি কবর তাবকই ১ পাউন্ডাল ববল।

১ পাউন্ডাল = ১ পাউন্ড × ১ফুট/ (কসবকন্ড)
2
বা,1 poundal 

=1lb /ft𝑠−2



M.K.S পদ্ধততবত ববলর অতভকষীয় একক তকবলাগ্রাg-ওজি :-

১ তকবলাগ্রার্ ভবরর ককাি বস্তুবক পৃতর্বী তার ককবের তদবক কয বল দ্বারা আকষ থণ কবর,তাবক

১ তকবলাগ্রার্-ওজি ববল।

C.G.S  পদ্ধততবত ববলর অতভকষীয় একক গ্রার্-ওজি:-

১ গ্রার্ ভবরর ককাি বস্তুবক পৃতর্বী তার ককবে তদবক কয বল দ্বারা আকষ থণ কবর, তাবকই ১

গ্রার্ - ওজি ববল।

F.P.S পদ্ধততবত ববলর অতভকষীয় একক পাউন্ড-ওজি:-

১ পাউন্ড ভবরর ককাি বস্তুবক পৃতর্বী তার ককবে তদবক কয বল দ্বারা আকষ থণ কবর, তাবকই ১

পাউন্ড -ওজি ববল।

অতভকষীয় ববলর একক :-



তিউটি ও িাইবির র্বে সম্পকথ কদখাও

1 Newton= 1kg ×1ms-2  [ 1kg= 1000gm, 1m= 100cm]
= 1000gm× 100 cms-2
= 100000(1gm×1cms-2)

= 100000 dyne
পাউন্ডাল ও িাইবির এর র্বে সম্পকথ কদখাবিা হবলা :-

1 poundal= 1lb×1fts-2  [⸪(1lb=453.6gm),(1Inch=2.54 cm)] 

= 453.6 gm× 30.48 cms-2
= 13825 (gm-cms-2)
= 13825 dyne



তিউটবির ২য় সূত্র হবত প্রর্াণ কর কয, F = ma

m

F 

u v

a

t



অর্ থাৎ ভরবববগর পতরবত থি হার =
m(v−u)

t

=  ma [ ⸪ a =
(v−u)

t
]

এখি, তিউটবির ২য় সূত্র সূত্রানুসাবর বস্তুর ভরবববগর পতরবত থবির হার

প্রযুি ববলর সর্ানুপাততক।

অর্ থাৎ ma ∝ F
বা, ma = kF................. (1)

এখাবি, k একটি সর্ানুপাততক ধ্রুবক, যার র্াি রাতশগুবলার একবকর

উপর তিভ থর কবর।



এখি, কয বল একক ববরর ককাবিা বস্তুর উপর তিয়া কবর একক ত্বরণ

সৃতি কবর, তাবক একক বল ববল।

অর্ থাৎ যখি, m =1 একক এবং a =1 একক; তখি, F = 1 একক
(ধতর)।

সুতরাং উপবরাি সর্ীকরণ হবত পাই,

1×1= k×1 বা,  1= k   বা, k=1
সুতরাং, একক ববলর উপবরাি সংজ্ঞানুসাবর, 
F= ma .......  (2) (প্রর্াতণত)



তদ্বতীয় সূত্র হবত প্রর্র্ সূবত্রর প্রততপাদি :-

ধতর, m ভবরর একটি বস্তু আতদববগ u অতভমুবখ P র্াবির একটি ধ্রুব

বল t কসবকন্ড তিয়া করার কশষববগ v হবলা।

তাহবল, তিউটবির তদ্বতীয় সূত্রানুসাবর,     P

P = ma = 
m(v−u)

t
[ ⸪ a=

(v−u)
t

]

তিউটবির প্রর্র্ সূত্রানুসাবর যতদ বাতিক ববলর প্রভাব িা র্াবক অর্ থাৎ

হবল বা, বস্তুর উপর ববলর লতি শূন্য হবল,  

P = m(v−u)
t

= 0

m m

u va

t



বা,  m(v-u) =0
বা, v-u=0 ( m≠0)

বা, v = u
সুতরাং,বস্তুর উপর বাইবর কর্বক ককাবিা বল তিয়া িা করবল বা ববলর

লতি শূন্য হবল তস্থর বস্তু তস্থর র্াকবব অর্বা গততশীল বস্তু সরল পবর্

সর্বববগ চলবত তাবক। কাবজই গতত সম্বন্ধীয় তদ্বতীয় সূত্র হবত প্রর্র্

সূত্রটি প্রর্াতণত হবলা।



সর্ান্তরাল ববলর লতি(The resultant of parallel forces)

দুটি সদৃশ ববলর লতি :-

যতদ দুটি সর্ান্তরাল বল একই তদবক তিয়া কবর, তবব লতি বল ঐ তদবকই তিয়া করবব।

র্বিকতর, P ও Q র্াবির দুটি সদৃশ সর্ান্তরাল বল একটি দবন্ডর A এবং B তবন্দুবত তিয়া

করবে। সুতরাং তাবদর লতি বল R.

যা P ও Q এর সর্ান্তরাল হবব এবং এর র্াি, R= P+Q।



যতদ দুটি সর্ান্তরাল বল তবপরীত তদবক তিয়া কবর, তবব তাবদর লতি

বল বৃহৎ ববলর তদবক হবব।

র্বিকতর, P ও Q র্াবির দুটি অসদৃশ সর্ান্তরাল বল একটি দবন্ডর A ও
B তবন্দুবত তিয়া করবে। এবদর লতি বল R বৃহৎ বল P এর তদবক

হবব এবং এর র্াি, R= P- Q।

দুটি অসদৃশ সর্ান্তরাল ববলর লতি :-



1| AvR‡Ki cv‡Vi Abykxjb|

2| ej Ges e‡ji wewfbœ GK‡Ki msÁv

3| wbDU‡bi MwZi m~Î¸wj Ges 2q m~Î Gi mvnv‡h¨ cÖgvY Ki F=ma|

4| wbDU‡bi 2q m~Î n‡Z 1g m~Î cÖgvY Ki|  

evwoi KvR

Re G¨mvB‡g›U nv‡Z †j‡L wb‡Ri Kv‡Q ivL‡Z n‡e Ges co‡Z n‡e| 





Dc ’̄vcK:-

‡gvt iwdKzj Bmjvg

BÝUªv±i (bb-‡UK)c`v_© 

‡kicyi cwj‡UKwbK Bbw÷wUDU. 

‡kicyi|

‡kicyi cwj‡UKwbK Bbw÷wUDU AbjvBb K¬vk cÿ ‡_‡K mKj 1g 

ce©  QvÎQvÎx‡`i RvbvB AvšÍwiK ï‡f”Qv I Awfb›`b

AvR‡Ki Av‡jvPbv welq t-

5g Aa¨vq:- AwfKl© I gnvKl©| 



AvR‡Ki cv‡V hv hv wkL‡Z cvie

1| ‡Kcjvi Gi m~Î Ges e¨vL¨v Ki|

2| AwfKl© I gnvKl© Gi msÁv I m~Î cÖgvY Ki|

3| fi I IR‡bi Gi msÁv I GKK Ges gvÎv|

4| fi I IR‡bi g‡a¨ cv_©K¨|

5| gnvKlx©q wefe I gyw³ †e‡Mi Gi msÁv Ges e¨vL¨v|

6| Bnv‡`i mgxKi‡Yi ivwkgvjv †ei Ki‡Z cvie|

7| MvwYwZK mgm¨vejxi mgvavb|



‡Kcjvi Gi m~Î Ges e¨vL¨v t- cÖvPxbKvj †_‡K weÁvbxMb f‚gÛ‡ji inm¨

DrNvU‡bi Drmvnx wQ‡jb| Zv‡`i g‡a¨ Pxbv †R¨vwZwe`© Ges e¨vwej‡bi

†R¨vwZwe`©‡`i Ae`vb D‡jøL‡hvM¨| ZvB‡Kv eªvnvi mnKvix †Rvnvb †Kcjvi

cÖv‡Mi gvbgw›`‡i KvR Kivi mgq m~‡h©i Pviw`‡K MÖn¸‡jvi MwZwewa ch©‡eÿY

K‡i H MwZ m¤ú‡K© wb¤œwjwLZ wZbwU m~Î cÖwZôv K‡ib| cÖ_g `ywU m~Î 1609 wLªt

Ges Z…ZxqwU 1619 wLªt cÖKvk K‡ib|

‡Kcjvi Gi m~Î Ges e¨vL¨v Ki 



cÖ_g m~Î (Kÿ c‡_i m~Î) t- m~h©‡K †Kv‡bv GK †dvKv‡m †i‡L cÖwZwU MÖn

m~‡h©i Pviw`‡K Dce„ËvKvi c‡_ Ny‡i|

e¨vL¨v t- wP‡Î ABCD GKwU Dce„ËvKvi c_| 𝐹1, 𝐹2 GB Dce„‡Ëi `ywU

†dvKvm| AC †iLv‡K Dce„‡Ëi civÿ Ges BD †iLv‡K Dcvÿ e‡j| 

civ‡ÿi ˆ`N¨© 2a Ges Dcv‡ÿi ˆ`N¨© 2b aiv nq| m~h© †dvKvm Gi †h †Kvb

GKwU‡Z _vK‡Z cv‡i|



wØZxq m~Î (†ÿÎd‡ji m~Î) t- m~h© Ges MÖ‡ni ms‡hvMKvix †iLv mgvb mg‡q

mgvb †ÿÎdj AwZµg K‡i|

e¨vL¨v t- wP‡Î, 𝐹1m~h© †dvKv‡m Aew ’̄Z| awi, †Kv‡bv MÖn P n‡Z Q Ae ’̄v‡b

Avm‡Z t mgq †bq, Avevi M Ae ’̄vb n‡Z R Ae ’̄v‡b Avm‡ZI †mB GKB 

mgq †bq| Zvn‡j †Kcjvi Gi wØZxq m~Î Abymv‡i PQ𝐹1 Gi †ÿÎdj Ges

MR𝐹1 Gi †ÿÎdj mgvb|



Z…Zxq m~Î (chv©qKv‡ji m~Î) t-

Dce„ËvKvi c‡_ †Kv‡bv MÖn m~‡h©i Pviw`‡K GKevi Ny‡i Avm‡Z †h mgq †bq, †mB

mg‡qi eM© H Dce„‡Ëi ˆ`N¨ Nbd‡ji mgvbycvwZK|

e¨vL¨v t- awi, †Kv‡bv MÖ‡ni m~‡h©i Pviw`‡K  GKevi Ny‡i Avm‡Z T mgq jv‡M| 

(c„w_exi †ÿÎ T = 365 w`b) Ges 2a n‡”Q civ‡ÿi ˆ`N¨©| 

Z‡e †Kcjvi Gi Z …Zxq m~Î Abyhvqx 𝑇2 ∝ 𝑎3

G m~Î †_‡K MÖ‡ni AveZ©bKvj Ges Kÿc‡_i m¤‡̂ä aviYv cvIqv hvq| 

e„ËvKvi Kÿc_ n‡jv ZviB e¨vmB n‡e K‡ÿi civÿ| †m‡ÿ‡Î R e¨vmva© n‡j m~ÎwU

𝑇2 ∝ 𝑅3 †jLv hvq|  



AwfKl© I gnvKl© Gi msÁv

†Rvnvb †Kcjvi cÖ_g m~‡h©i Pviw`‡K MÖ‡ni MwZ c‡_i eY©bv †`b wKš‘ Zvi

†Kv‡bv KviY D‡jøL K‡ib wb| wbDUb MÖnmg~‡ni AveZ©b Ges Kÿc‡_i

m¤ú‡K© e¨vL¨v K‡ib| wbDUb cošÍ e¯ ‘i MwZi KviYI e¨vL¨v K‡ib e‡jb

†h ej GKwU Av‡cj‡K gvwU‡Z co‡Z eva¨ K‡i ‡mB GKB ej MÖnmg~n‡K

m~‡h©i Pviw`‡K AveZ©biZ iv‡L| GwU‡K wbDU‡bi gnvKl© m~Î e‡j|



gnvKl© ej t-GB gnvwe‡k^i cÖ‡Z¨KwU e¯ ‘B

G‡K Aci‡K wb‡R‡`i w`‡K AvKl©Y K‡i| 

we‡k̂ †h †Kv‡bv ỳwU e¯ ‘i ga¨vKvi AvKl©Y

ej‡K gnvKl© ej e‡j|

AwfKl© ej t- Ab¨w`‡K c„w_ex Zvi Dci

Aew¯ ’Z †Kv‡bv e¯ ‘‡K †h ej Øviv Zvi

†K‡› ª̀i w`‡K Uv‡b Zv‡K AwfKl© ej

e‡j| 



G gnvwe‡k^i †h †Kv‡bv ỳwU e¯ ‘ ci¯úi‡K AvKl©Y K‡i| GB 

AvKl©Y e‡ji gvb ïaygvÎ e¯ ‘Ø‡qi fi I Zv‡`i ga¨Kvi `~i‡Z¡i

Dci wbf©i K‡i| wKš‘ Zv‡`i AvK …wZ, cªK …wZ ev ga¨eZx© gva¨‡gi

Dci wbf©i K‡i bv| GB AvKl©Y ej m¤ú‡K© wbDU‡bi m~ÎB

wbDU‡bi gnvKl© m~Î bv‡g cwiwPZ| m~ÎwU wb‡P †`Iqv n‡jv|

gnvKl© m~Î Gi eY©bv



(1) G gnvwe‡k^i †h †Kv‡bv `ywU e¯ ‘ KYv ci¯úi‡K G‡`i ga¨we›`y ev

†K‡›`ªi ms‡hvRK mij‡iLv eivei GKUv ej w`‡q AvKl©Y K‡i| 

(2) e¯ ‘KYv `ywUi `~iZ¦ AcwiewZ©Z _vK‡j GB AvKl©Y e‡ji gvb e¯ ‘KYv

`ywUi f‡ii ¸Yd‡ji gvb mgvbycvwZK|

(3) e¯ ‘KYv `ywUi ga¨Kvi GB AvKl©Y e‡ji gvb G‡`i fi‡K‡›`ªi

ga¨eZx© `~i‡Z¡i e‡M©i mgvbycvwZK|



awi, `ywU e ‘̄KYvi fi 𝑚1I 𝑚2 G‡`i fi‡K‡›`ªi ga¨eZx© `~iZ¡ d| hw` G‡`i

ga¨Kvi AvKl©Y ej F nq| 

Z‡e MvwYwZK fv‡e †jLv hvq, 1| F∝ 𝑚1𝑚2; hLb d aªæeK| 

2| F∝
1

𝑑2
; hLb 𝑚1I 𝑚2 aªæeK| 

†f‡`i wbqg Abyhvqx

F∝
𝑚1𝑚2

𝑑2
hLb d , 𝑚1I 𝑚2 hLb meB cwieZ©bkxj| 

⸫ F= G 
𝑚1𝑚2

𝑑2
------------(1) 

GLv‡b G GKwU mgvbycvwZK aªæeK| G‡K gnvKlx© aªæeK ev wek^Rbxb gnvKlx©q

aªæeK e‡j| 

m~‡Îi e¨vL¨v t-



f~- c„ô n‡Z D”P †Kvb ’̄vb n‡Z GKwU e ‘̄‡K †Q‡o w`‡j †`Lv hvq †h, GwU

hZB f~ c„‡ôi wbKUeZx© n‡”Q ZZB Gi †eM e„w× cv‡”Q| G †_‡K cÖgvwYZ nq 

†h, AwfKl© e‡ji wµqvi d‡ji cošÍ e ‘̄i †e‡Mi cwieZ©b nq| AwfKl© e‡ji

cÖfv‡e c„w_ex c„‡ô gy³fv‡e cošÍ †Kvb e ‘̄i †eM e„w×i nvi‡K AwfKlx©q Z¡iY

e‡j| G‡K mvaviYZ g w`‡q cÖKvk Kiv hvq|

awi, c„w_exi fi M f‚c„‡ô Aew ’̄Z GKwU e ‘̄i fi m Ges c„w_exi e¨vmva© R

Z‡e wbDU‡bi gnvKl© m~Î n‡Z AwfKlx© ej, F = 
𝐺𝑀𝑚

𝑅2
--------(1) 

Avevi, wbDU‡bi MwZm~‡Îi wØZxq m~Î †_‡K cvB, 

AwfKl© ej = e ‘̄i fi × AwfKl©R Z¡iY

A_©vr F= mg  -------------(2) 

AwfKlx©q Z¡iY ev AwfKl©R Z¡iY Gi msÁv Ges GKK I gvÎv



(1) bs I (2) bs mgxKiY n‡Z Avgiv cvB , 

mg=

𝐺𝑀𝑚

𝑅2

g=

𝐺𝑀

𝑅2
------------(3) 

‡h‡nZz 𝐺 Ges M aªæeK ZvB Dc‡ii mgxKiY †_‡K ejv hvq AwfKlx©q Z¡iY g 
c„w_exi †K›`ª †_‡K H e ‘̄i `~i‡Z¡i e‡M©i e¨ Í̄vbycvwZK| cixÿv Øviv Rvbv †M‡Q g 
Gi gvb e ‘̄i Dci wbf©i K‡i bv eis ’̄vb‡f‡` wewfbœ nq| A_v©r g e ‘̄ wbi‡cÿ

n‡jI ’̄vb wbi‡cÿ bv| 

AwfKl©R Z¡iY Gi gvÎv t- g = 𝐿𝑇−2

AwfKl©R Z¡iY Gi GKK t-g = m𝑠− 2



AwfKl©R Z¡iY †Kvb aªye msL¨v bq| ’̄vb‡f‡` Gi cwieZ©b nq|

wb‡¤§v³ wZbwU Kvi‡Y Gi gvb cwieZ©b nq| t- (1) D”&PZvi wµqv (2) Aÿvsk wµqv, 

(3) c„w_exi N~Y©b wµqv| 

wb‡P GB wµqvmg~n Av‡jvPbv Kiv n‡jv| 

(1) D”PZvi wµqvi t- (K) f‚-c„ô n‡Z D”PZvi †Kvb ’̄v‡b t-

c„w_exi fi M, c„w_exi e¨vmva©  R Ges f‚ c„‡ôi ‡Kvb ’̄v‡b AwfKl©R Z¡iY g n‡j

g=

𝐺𝑀

𝑅2
------------(1) 

f‚ c„‡ô n‡Z h D”PZvq A_v©r c„w_exi †K›`ª n‡Z (R+h) `~i‡Z¡ Aew ’̄Z ‡Kvb ’̄v‡b

AwfKl©R Z¡iY 𝑔/ n‡j,

𝑔/ =

𝐺𝑀

(𝑅+ℎ)2
------------(2) 

wewfbœ ¯ ’v‡b AwfKl© Z¡iY g Gi ZviZg¨ Av‡jvPbv Ki| 



𝑔/

g
=

𝐺𝑀

(𝑅+ℎ)2

𝐺𝑀

𝑅2

=
𝐺𝑀

(𝑅+ℎ)2
×
𝑅2

𝐺𝑀
= 

𝑅2

(𝑅+ℎ)2
=

1

(𝑅+ℎ)2

𝑅2

= 
1

(1+
ℎ

𝑅
)2

= (1 +
ℎ

𝑅
)−2= 1 −

2ℎ

𝑅

𝑔/

g
= 1 −

2ℎ

𝑅

(2) bs ‡K (1) bs Øviv fvM K‡i Avgiv cvB,

wØc`x Dccv`¨i mvnv‡h¨ we Í̄…Z K‡i Ges †h‡nZz ℎ << 𝑅

ZvB 

ℎ

𝑅
Gi D”P NvZmg~n D‡cÿv K‡i|

𝑔/ = g (1 −
2ℎ

𝑅
) ----------------(3)

AZGe, f‚c„ô n‡Z Dc‡ii AwfKl©R gvb Kg| f~-c„ô n‡Z hZ Dc‡i IVv

hvq AwfKl©R Z¡i‡Yi gvb ZZ Kg‡Z _v‡K|



gnvKlx©q aªæeK Ges AwfKl©R Z¡iY gv‡S cv_©K¨ wb‡P †`Iqv n‡jv -

cv_©‡K¨i welq
gnvKlx© aªæeK AwfKl©R Z¡iY

1| msÁv GKKfiwewkó `ywU e¯‘i ga¨eZx© `~iZ¡ GK GKK 

n‡j Zv‡`i cvi¯úwiK AvKl©Y ej‡K gnvKlx© aªæeK

e‡j|

AwfKl© e‡ji cÖfv‡e c„w_ex c„‡ô gy³fv‡e cošÍ

†Kvb e¯‘i †eM e„w×i nvi‡K AwfKlx©q Z¡iY e‡j| 

2| gvÎv Gi gvÎvi mgxKiY n‡jv- [ 𝐿3𝑀−1𝑇−2] Gi gvÎvi mgxKiY n‡jv - [𝐿𝑇−2]

3| cig aªeK GwU GKwU wek^Rbxb aªæeK| GwU GKwU cwieZ©bkxj aªæeK| 

4| GKK Gm AvB c×wZ‡Z Gi gvb n‡jv -6.657×
10−11N𝑚2𝑘𝑔−2

Gm AvB c×wZ‡Z Gi gvb n‡jv -9.81 𝑚𝑠−2

5| ivwk GwU GKwU †¯‹jvi ivwk| GwU GKwU ‡f±i ivwk|

6| wbf©iZv Gi gvb e¯‘i f‡ii Dci ev f‚-‡K›`ª n‡Z e¯‘i `~i‡Z ¡ 

Dci wbf©i K‡i bv|

Gi gvb e¯‘i f‡ii Dci wbf©i K‡ibv wKgÍy f‚-

‡K›`ª n‡Z e¯‘i `~i‡Z¡ Dci wbf©i K‡i|

gnvKlx©q aªæeK Ges AwfKl©R Z¡iY gv‡S cv_©K¨ wjL



†Kv‡bv e¯‘‡Z †gvU †h cwigvY c`v_© Av‡Q

Zv‡K e¯‘i fi e‡j|

GwU GKwU †¯‹jvi ivwk| ¯’vb‡f‡` Gi 

gv‡bi †Kv‡bv cwieZ©b nq bv| Z‡e e¯‘ 

hw` LyeB D”P ‡e‡M (Av‡jvi †e‡Mi

KvQvKvwQ) P‡j †m‡ÿ‡Î fi cwiewZ©Z

n‡e|

G‡K M ev m Øviv cÖKvk Kiv nq| 

S.I c×wZ‡Z f‡ii GKK n‡jv- kg 

fi



†Kv‡bv e¯ ‘‡K c„w_ex †h ej w`‡q Zvi †K‡›`ªi

w`‡K Uv‡b Zv‡K H e¯ ‘i IRb e‡j| A_v©r IRb

= fi × AwfKl©R Z¡iY| G‡K W Øviv cÖKvk

Kiv nq †h‡nZz IRb GKwU w`K ivwk| S.I Gi 

c×wZ‡Z IR‡bi GKK n‡jv- wbDUb|

IRb



fi I IR‡bi gv‡S cv_©K¨ wjL ?

wb‡P fi I IR‡bi g‡a¨ cv_©K¨ †`Iqv n‡jvt-

cv_©K¨i welq
fi IRb

1| msÁv †Kv‡bv e¯‘‡Z †gvU †h cwigvY c`v_© 

Av‡Q Zv‡K e¯‘i fi e‡j|

†Kv‡bv emÍy‡K c„w_ex †h ej w`‡q Zvi †K‡›`ªi

w`‡K Uv‡b Zv‡K H e¯‘i IRb e‡j|

2| GKK S.I c×wZ‡Z f‡ii GKK n‡jv- kg S.I Gi c×wZ‡Z IR‡bi GKK n‡jv- wbDUb|

3| ivwk fi GKwU Aw`K ivwk| IRb GKwU w`K ivwk| 

4|

cwieZ©bkxjZv

me©Î e¯‘i fi GKB _v‡K| e¯‘i IRb wewfbœ ¯’v‡b wewfbœ nq Ges c„w_exi

†K‡›`ª e¯‘i k~b¨ nq|

5| gvÎv Gi gvÎv n‡jv -[M] Gi gvÎv n‡jv- [ML𝑇−2]

6| gvb wbY©q IRb‡K g Øviv fvM K‡i fi cvIqv

hvq|

fi‡K g Øviv ¸Y K‡i IRb cvIqv hvq|



gnvKlx©q wefe I gyw³‡e‡Mi Gi msÁv Ges e¨vL¨v

gnvKlx©q wefet-

Amxg `~i n‡Z GKK f‡ii †Kv‡bv e ‘̄‡K gnvKlx©q †ÿ‡Îi †Kv‡bv we›`y‡Z

Avb‡Z †h cwigvY KvR mvwaZ nq, Zv‡K H we›`yi gnvKlx©q wefe e‡j| G‡K 

mvaviYZ V Øviv cÖKvk Kiv nq| G‡K GKwU †¯‹jvi ivwk| Gm AvB c×wZ‡Z

Gi GKK Ryj/ wK‡jvMÖvg (J𝐾𝑔−1)



g‡bKwi, O we› ỳ‡Z M f‡ii GKwU we›`y fi e¯‘ Aew¯’Z| O n‡Z r ` y‡i GKwU

we›`y| P we› ỳ‡Z gnvKlx©q wefe †ei Ki‡Z n‡e| P we› ỳ‡Z GKK f‡ii Dci

O we›`y Awfg~Lx cÖhy³ ej A_v©r gnvKlx©q cÖvej¨ = 

𝐺𝑀

𝑟2
| 

GLb GKK fi‡K mvgvb¨ `~iZ¡ dr wb‡q †h‡Z Kv‡Ri cwigvY ev wefe,

dV= ej × miY

= cÖvej¨ × miY

=

𝐺𝑀

𝑟2
dr

‡Kvb we›`y f‡ii `iæb gnvKlx©q wefe wbY©q



⸫ GKK fi‡K Amxg `~iZ¡ n‡Z p we›`y‡Z Avb‡Z Kv‡Ri cwigvY

A_v©r p we›`y‡Z wefe,

V=׬𝑑𝑉 ∞׬=
𝑟 𝐺𝑀

𝑟2
× dr

V= GM׬∞
𝑟 1

𝑟2
𝑑𝑟

= GM׬∞
𝑟
𝑟−2 dr= GM [

𝑟−2+1

−2+1
]∞
𝑟

= GM[-
1

𝑟
]
𝑟
∞

= GM[-
1

𝑟
+ 

1

∞
]

= GM[-
1

𝑟
+ 0]

⸫ V =  -
𝐺𝑀

𝑟
GLv‡b FbvZ¡K wPý GB A_© cÖKvk K‡i †h, evwn¨K †Kv‡bv ej ev kw³ Øviv m¤úbœ nqwb, gnvKlx©q ejB ev kw³ Øviv

KvR m¤úbœ n‡q‡Q|

⸪
1

∞
= 0



†Kv‡bv e¯‘‡K b~̈ bZg †h †e‡M E‡aŸ© Dr‡ÿc Ki‡j Zv Avi c„w_ex

c„‡ô wd‡i Av‡m bv Zv‡K gyw³ †eM ev cjvqb †eM ev wb®ŒgY †eM

e‡j| G‡K 𝑣𝐸Øviv cÖKvk Kiv nq| 

awi, Drwÿß e¯‘i fi m, c„w_exi fi M, c„w_exi e¨vmva© R,
c„w_exi †K›`ª  n‡Z e¯‘i `~iZ¡ r, AZGe, e¯‘i Dci AwfKl© ej, 

F = 
𝐺𝑀𝑚

𝑟2
-----------(1)

GLb e¯‘wU hw` AwfKl© e‡ji weiæ‡× dr cwigvY Dc‡i D‡V, Z‡e

Kv‡Ri cwigvY dW=F×dr = 
𝐺𝑀𝑚

𝑟2
dr -----------(2)

gyw³ †eM wK? gyw³ †e‡Mi ivwk gvjv †ei Ki?

gyw³ †eM



myZivs AwfKlx©q ej Qvov‡Z e ‘̄wU‡K †gvU †h cwigvY KvR Ki‡Z n‡e, Zvi gvb

W=׬𝑑𝑤 = 𝑅׬
∞ 𝐺𝑀𝑚

𝑟2
dr, [GLv‡b, R= c„w_exi e¨vmva©]

ev, W= GMm׬𝑅
∞ 1

𝑟2
dr = GMm 𝑅׬

∞
𝑟−2dr

= GMm[
𝑟−2+1

−2+1
]𝑅
∞

= GMm[-
1

𝑟
]
∞
𝑅

= GMm[-
1

∞
+

1

𝑅
]=   

𝐺𝑀𝑚

𝑅

A_v©r W= m×
𝐺𝑀

𝑅
-----------------(1)

g‡bKwi,e¯ ‘i Drwÿß †eM = 𝑣𝐸

Zvn‡j Zvi cÖv_wgK MwZ kw³ 𝐸𝑘= 

1

2
𝑚𝑣𝐸

2
----------------(2)

(⸪
1

∞
= 0)



GB kw³ e¨q K‡iB e¯ ‘wU AxfKl©xq †ÿ‡Îi mxgvbv Qvwo‡q hvq A_v©r

Dc‡iv³ KvR Ki‡e| (1) bs I (2)bs mgxKiY n‡Z Avgiv cvB,

1

2
𝑚𝑣𝐸

2
= m×

𝐺𝑀

𝑅

ev, 𝑣𝐸
2
= 

2𝐺𝑀

𝑅
---------------(2)

cybt AwfKl©R Z¡iY, g = 
𝐺𝑀

𝑅2
ev, g = 

𝐺𝑀

𝑅×𝑅

ev, gR=
𝐺𝑀

𝑅
GLb (2) bs mgxKiY n‡Z cvB ,

𝑣𝐸
2

= 2gR

⸫ 𝑣𝐸= 2𝑔𝑅 [GUvB n‡jv gyw³ †e‡Mi ivwk gvjv|]



c„w_ex c„‡ô n‡Z †Kv‡bv e ‘̄‡K †eM Dci w`‡K wb‡ÿc Ki‡j c„w_exi AvKl©Y e‡ji

Øviv e ‘̄wUi wewfbœ cwiYwZ n‡Z cv‡i| h_vt-

(1) hw` 𝑣2= <
𝑉𝐸
2

2
nq, A_v©r Dr‡ÿcY †eM 7.88 m𝑠−1 A‡cÿv Kg nq, Z‡e Zv

Dce„ËvKvi c‡_ c„w_ex cÖ`wÿY Ki‡e Ges Ae‡k‡l c„w_ex‡Z wd‡i Avm‡e|

(2) hw` 𝑣2= 

𝑉𝐸
2

2
nq, A_v©r Dr‡ÿcY †eM 7.88 m𝑠−1 Kg nq, Z‡e Zv

Dce„ËvKvi c‡_ c„w_ex cÖ`wÿY Ki‡e Ges Pv‡ u`i g‡Zv DcMÖ‡n cwiYZ n‡e| 

(3) hw` 𝑣2 >
𝑉𝐸
2

2
nq,A_v©r Dr‡ÿcY †eM 7.88 m𝑠−1 ‡_‡K 11.2 

km𝑠−1 g‡a¨ _v‡K nq, Z‡e c„w_ex‡K GKwU †dvKv‡m †i‡L Zv Dce„ËvKvi c‡_ 

c„w_ex cÖ`wÿY Ki‡e|



MvwYwZK mgm¨ejx

1| 20kg Ges 40kg f‡ii `ywU e¯ ‘‡K 2m `~‡i ivLv n‡jv| hw` gnvKl©xq

aªæe‡Ki gvb G = 6.67×10−11 N𝑚2 𝐾𝑔−2 nq Z‡e e ‘̄ `ywUi gv‡Si e‡ji

gvb KZ? 

GLv‡b,

G= 6.67×10−11 N𝑚2 𝐾𝑔−2

𝑚1=20kg
𝑚2 =40kg

d=2m
F=?

mgvavb, Avgiv Rvwb, F =  
𝐺𝑚1𝑚2

𝑑2

=  
6.67×10−11×20×40

(2)2

=6.67×10−9N (Ans)



2| c„w_exi c„‡ô AwfKl©R Z¦i‡Yi gvb g = 9.8 m𝑠−2 c„w_exi c„ô n‡Z 16km Mfx‡i

†Kvb we›`y‡Z AwfKl©R Z¡i‡Yi gvb wbY©q Ki? (c„w_exi e¨vmva© R =6400km)

GLv‡b,

g = 9.8 m𝑠−2

R =6400km = 6400000 m
h=16km=16000 m

mgvavb , 

Avgiv Rvwb, 𝑔1= 𝑔(1 − 2ℎ

𝑅
)

=9.8(1-
2×16000

6400000
)

=9.8 (1-
32

6400
)

=9.8(
6400−32

6400
)

=9.8×
6368

6400
=9.751m𝑠−2(Ans)



3| g½j MÖ‡ni e¨vm D = 6800km Ges c„‡ôi AwfKl©xq Z¡iY g =3.8m𝑠−2| g½j 

MÖ‡ni c„ô n‡Z GKwU e¯ ‘i gyw³‡eM wbY©q Ki|

GLv‡b,

D=6800km

R= 
𝐷

2
=

6800km
2

= 3400000𝑚
g =3.8m𝑠−2

𝑣𝐸=?

mgvavb ,

Avgiv Rvwb,

𝑣𝐸= 2𝑔𝑅

= 2 × 3.8 × 3.400000

=5.08× 103m𝑠−1





Dc¯’vcK:-

‡gvt iwdKzj Bmjvg

BÝUªv±i (bb-‡UK)c`v_© 

‡kicyi cwj‡UKwbK Bbw÷wUDU. 

‡kicyi|

1. Avgvi K¬vk bs-6

ZvwiL t-২৮/0৮/2024 Bs

mgq t- 1.40 A.M
welq t- wdwR· -1 

welq †KvW t-(25912)

2q ce© 2q wkdU

wmwfj|

‡kicyi cwj‡UKwbK Bbw÷wUDU AbjvBb K¬vk cÿ ‡_‡K mKj 1g ce© 

wmwf‡ji QvÎQvÎx‡`i RvbvB AvšÍwiK ï‡f”Qv I Awfb›`b -----

Av‡jvPbv welq t- 7g Aa¨vq (mij †`vjb MwZ ) 



1| chv©qe„Ë MwZ Ges mij †`vjb MwZi msÁv|

2| mij †`vjb MwZi ˆewkó¨|

3| mij †`vjK I †m‡KÛ †`vjK|

4| Kvh©Kix ˆ`N¨©, we Í̄vi, `kv, c~Y© †`vjb, ‡`vjbKvj, K¤úvsK|

5| mij †`vj‡Ki m~Îvejx|

6| mij †`vj‡Ki MwZi Ges †`vjbKv‡ji ivwkgvjv I mij †`vj‡Ki

†`vjbKv‡ji m~Î mvnv‡h¨ ‘g’ Gi gvb wbY©q|

Avgiv AvR‡Ki GB cv‡V hv hv wkL‡Z cvie|



†Kv‡bv e¯ ‘ wbw`©ó mgq Gi e¨eav‡b ev ci ci GKB cÖKvi MwZi

wbiwew”Qbœfv‡e MwZi cybive „wË NU‡j e¯ ‘i H MwZ‡K chv©q MwZ

e‡j| Nwoi KvuUvi MwZ ev m~‡h©i Pviw`‡K c„w_exi MwZ chv©qe „Ë

MwZi BZ¨vw`|

chv©q MwZ



hw` †Kv‡bv KYvi MwZ chv©e„Ë nq, MwZc_ mij‰iwLK nq Ges Z¡iY mi‡Yi

mgvbycvwZK Ges Z¡iY me©`v GKwU we›` ygyLx nq, Z‡e H MwZ‡K mij †`vjK

MwZ e‡j|

Avevi, hLb †Kvb e¯‘ GKwU wbw`©ó mgq ci ci Gw`K Iw`K †`vj †`q, 

ZLb G MwZ‡K †`vj ev †`vjb MwZ e‡j|

mij †`vjK MwZ



wb‡P mij †`vjb MwZi ˆewkómg~n †`Iqv n‡jv t-

1| GwU GKwU chv©e„Ë MwZ|

2| GwU GKwU mij ˆiwLK MwZ|

3| GwU GKwU †`vj ev ¯ú›`b MwZ|

4| Z¡i‡Yi gvb mvg¨ Ae¯’v †_‡K mi‡Yi mgvbycvwZK I wecixZgyLx |

5| Z¡iY me©`v GKwU wbw`©ó we›`y AwfgyLx|

6| wµqvkxj ej mi‡Yi wecixZgyLx Ges mgvbycvwZK|

7| Z¡i‡Yi gvb I w`K cÖwZwbqZ chv©qµ‡g cwiewZ©Z nq|

mij †`vjb MwZi ˆewkómg~n wjL



GKwU AvqZbnxb fvwi KYv‡K IRbnxb, ˆ`‡N ©̈ 

Am¤úcÖmviYxq I m¤ú~Y© bgbxq myZv Øviv GKwU

`„p Aej¤^b †_‡K Szwj‡q w`‡j hw` webv evavq

†`vj †L‡Z cv‡i Z‡e Zv‡K mij †`vjK e‡j|

wKš‘ Giyc †`vjK ˆZix Kiv m¤¢e bq| KviY, 

fiwewkó wKš‘ AvqZbnxb ev finxb bgbxq I 

Am¤úªmviY IRbnxb myZv cvIqv hvq bv| 

myZivs GKwU cÖmviYkxj miæ myZvi Øviv GKwU

†QvU e¯‘‡K (ee) `„p Ae¯’vb †_‡K Szwj‡q †`Iqv

n‡j Zv‡K mij †`vjK e‡j|

mij †`vjK



‡h mKj †`vj‡Ki †`vjbKvj 2 †m‡KÛ A_©vr GK cÖvšÍ †_‡K 

Aci cÖv‡šÍ †h‡Z 1 †m‡KÛ mgq ‡bq Zv‡K †m‡KÛ †`vjK e‡j|

‡m‡KÛ †`vjK



†Kvb K¤úgvb e¯‘i c~Y©‡`vj‡Ki Aa©‡`vjb‡K ¯ú›`b e‡j|

mij †`vj‡Ki wewfbœ msÁv

ee

†h †QvU e¯ ‘‡K myZvi mvnv‡h¨ Szwj‡q †`Iqv nq Zv‡K ee e‡j|

¯ú›`b

Szjbwe›`y †_‡K e‡ei fi‡K›`ª ch©šÍ `~iZ¡‡K †`vj‡Ki Kvh©Kix ˆ`N©̈ e‡j| Bnv‡K L Øviv

cÖKvk Kiv nq| Zvn‡j L= l+r

Kvh©Kix ˆ`N ©̈ 



mev©waK †KŠwYK miY Øviv †`vjK wc‡Ûi we Í̄vi cÖKvk Kiv nq Zv‡K †KŠwYK we¯Ívi

e‡j| Bnv‡K θ Øviv cÖKvk Kiv nq|

‡KŠwYK we¯Ívi

‰iwLK we Í̄vi

mij †`vj‡Ki †`vjK wcÛ Zvi ga¨ve ’̄vb n‡Z Wv‡b ev ev‡g †h mev©waK ˆiwLK

`~iZ¡ AwZµg K‡i, Zv‡K Gi ˆiwLK we Í̄vi e‡j| 



†`vj‡Ki ee GK cÖvšÍ †_‡K Ab¨ cÖv‡šÍ wM‡q Aci cÖv‡šÍ wd‡i G‡j Zv‡K GKwU c~Y© 

†`vjb e‡j| 

mij †`vjb MwZ m¤úbœ e ‘̄i †h ˆewkó¨ †Kv‡bv gyn~‡Z© e ‘̄i Ae ’̄vb Ges MwZi w`K

wb‡`©k K‡i Zv‡K `kv e‡j| Bnv‡K we Í̄vi ev †`vjbKvj Øviv cÖKvk Kiv nq|

`kv

c~Y© ‡`vjb



GKwU c~Y©‡`vjb m¤úY© Ki‡Z †h mgq jv‡M Zv‡K †`vjbKvj e‡j| 

Bnv‡K T Øviv cÖKvk Kiv nq|

GK †m‡K‡Û hZ¸‡jv c~Y© †`vjb m¤úbœ nq Zv‡K K¤úvsK e‡j| 

Bnv‡K n Øviv cÖKvk Kiv nq|

‡`vjbKvj

K¤úvsK



†`vj‡Ki Kvh©Kix ˆ`N¨© AcwiewZ©Z _vK‡j I †KŠwYK

we Í̄vi 40 Gi †ewk bv n‡j †Kv‡bv wbw`©ó ’̄v‡b cÖwZwU

†`vj‡bi Rb¨ mgvb mgq jv‡M| A_v©r L I  g w¯’i Ges θ

<40 Gi †ewk bv n‡j †`vjbKvj T = aªæe|

mij †`vj‡Ki m~Îvejx

cÖ_g m~Î ev mgKv‡ji m~Î t-

GKwU mij †`vj‡Ki PviwU m~Î ‡g‡b P‡j| GB m~Î¸‡jv weÁvbx M¨vwjwjI me©cÖ_g

Avwe®‹vi K‡ib| G‡`i‡K mij †`vj‡Ki m~Î e‡j|



wØZxq m~Î ev ˆ`‡N¨©i m~Î t-



†KŠwYK we¯Ívi 40 Gi †ewk bv n‡j †Kv‡bv wbw`©ó 

‰`N ©̈wewkó GKwU mij †`vj‡Ki †`vjbKvj T
H ¯’v‡bi AwfKl©R Z¡iY g Gi eM©g ~‡ji 

e¨¯ÍvbycvwZK| A_v©r L aªæe Ges θ <40 n‡j

T∞ 
1

𝑔
|

Z…Zxq m~Î ev Z¡i‡Yi m~Î t-



†KŠwYK we¯Ívi 40 Gi †ewk bv n‡j Ges †`vj‡Ki Kvh©Kix ˆ`N ©̈ 

AcwiewZ©Z _vK‡j †Kv‡bv wbw`©ó ¯’v‡b †`vj‡Ki †`vjbKvj

†`vj‡Ki e‡ei fi, AvqZb ev Dcv`v‡bi Dci wbf©i K‡i bv|

PZz_© m~Î ev f‡ii m~Î



GKwU mij †`vjK ˆZix K‡i Zv‡K `yj‡Z ‡`Iqv

n‡jv †hb we¯Ívi 4 wWwMÖ †ewk bv n‡j GLb GKwU

÷cIqvP wb‡q 20 ev 25 wU c~Y©‡`vj‡Ki mgq †ei

Kwi| †gvU mgq‡K †`vjb msL¨v Øviv fvM K‡i

†`vjbKvj wbY©q Kwi| †`vj‡Ki we¯Ívi 4 wWwMÖi g‡a¨

†i‡L wewfbœ we¯Ív‡i Abyiæcfv‡e †`vjbKvj wbY©q

Ki‡j †`Lv hvq †h †`vjbKvj me©`v mgvb n‡”Q| 

AZGe cÖ_g m~ÎwU cÖgvwYZ n‡jv|

mij †`vj‡Ki m~Îvejxi mZ¨Zv cÖgvY I e¨vL¨v

1g m~Î Gi cÖgvY I e¨vL¨v



†Mvj‡Ki ‡MvjK wcÛwewkó GKwU mij †`vjK wbB| ¯øvBW K¨vwjcv‡m©i

mvnv‡h¨ †`vjK wc‡Ûi e¨vmva© r †ei K‡i Gi mv‡_ m~Zvi ‰`N¨© 𝐥 †hvM K‡i

†`vj‡Ki Kvh©Kix ˆ`N¨© L= l+r wbY©q Kwi| GLb mij †`vjKwU‡K 4 wWwMÖ

†ewk bv n‡j `yj‡Z w`‡j GKwU ÷cIqv‡Pi mvnv‡h¨ A‡bK ¸wj

c~Y©‡`vj‡bi mgq †ei Kwi| †gvU mgq‡K †`vjb msL¨v Øviv fvM K‡i

†`vjbKvj †ei Kwi Ges Gi eM© wbB| wewfbœ Kvh©Kix ˆ`‡N¨©i Rb¨

Abyiæcfv‡e †`vjbKvj wbY©q K‡i cÖ‡Z¨K Kvh©Kix ˆ`‡N¨©i Rb¨

†`vjbKv‡ji eM© wbB| 𝐿1𝐿3-------𝐿𝑛Kvh©Kix ˆ`‡N¨©i mij †`vj‡Ki

‡`vjbKvj h_vµ‡g, 𝑇1𝑇2𝑇3 ------- 𝑇𝑛 n‡j cixÿvq †`Lv hvq †h, 

𝑇1
2

𝐿1

=

𝑇2
2

𝐿2
= ---------=

𝑇𝑛
2

𝐿𝑛
𝑇2

𝐿
= aªæeK ev, 𝑇2= aªæeK × L ev, T∞ 𝐿 ⸫ T∞ 𝐿

2q m~Î Gi cÖgvY I e¨vL¨v



c„w_exi wewfbœ ¯ ’v‡b †`vj‡Ki †`vjK wcÛwewkó GKwU wbw`©ó ˆ`‡N ©̈i mij

†`vjK‡K `yj‡Z w`‡q c~‡e©i wbq‡g Gi †`vjbKvj wbY©q Kwi| g‡bKwi, 

†Kv‡bv ¯ ’v‡b AwfKl©xq Z¡iY 𝑔1 cÖvß †`vjbKvj 𝑇1 Ges Aci ‡Kvb ¯ ’v‡b

AwfKlx©q Z¡iY 𝑔2I cÖvß †`vjbKvj 𝑇2| MMbv †`Lv hvq 𝑇1
2 × 𝑔1

=𝑇2
2 × 𝑔2 = aªæeK| ⸫ 𝑇2 ×g= aªæeK ev, 𝑇2= aªæeK×

1

𝒈
ev, T= 

1

𝑔

Z…Zxq m~ÎwU cÖgvwYZ n‡jv|

3q m~Î Gi cÖgvY I e¨vL¨v



wewfbœ Dcv`vb, AvK …wZ Ges f‡ii K‡qKwU †`vjK

wcÛ wb‡q mij †`vjK ˆZix Kwi wb‡Pi wPÎ Ges 4 

wWwMÖ A‡cÿv Kg we¯Ív‡i `yj‡Z w`‡q cÖ‡Z¨K

†`vj‡Ki †ÿ‡Î c~‡e©i b¨vq †`vjbKvj †ei Kwi| 

cixÿvq cÖwZ †ÿ‡ÎB †`vjbKvj mgvb n‡Z †`Lv

hvq| AZGe, PZz_© m~Î cÖgvwYZ n‡jv|  

4_© m~Î Gi cÖgvY I e¨vL¨v



awi, L ˆ`N ©̈wewkó mij ‡`vjKwUi fi m †K `yj‡Z w`‡j Zv mvg¨e¯’v 

BO †_‡K θ †Kv‡Y BA Ae¯’vq Av‡m| GLb A we›`y‡Z e‡ei IRb mg
Lvov wb‡P KvR K‡i| G IRb‡K `ywU Dcvs‡k fvM Kiv hvq| GKwU myZvi

ˆ`N ©̈ eivei GKwU AC w`‡K mgcosθ I Ab¨wU AB w`‡K mgsinθ hv

¯úk©K eivei AD Gi w`‡K KvR K‡i| Dcvsk mgcosθ †K myZvi Uvb

T cÖkwgZ ev wbw®‹q K‡i| mgsinθ e‡ji wnmv‡e KvR K‡i, hvi Kvi‡Y

†`vjKwU ` yj‡Z _v‡K|

mij †`vj‡Ki MwZ Ges †`vjbKv‡ji ivwkgvjv (chv©qKvj)



θ †KŠwYK Ae ’̄v‡b †`vjK wc‡Ûi miY 𝑥 n‡j Avgiv wjL‡Z

cvwi- †KvY =

Pvc

e¨vmva©

A_©vr θ =
𝑥

𝐿
-------------(1)

GB e‡ji gv‡bi Rb¨ Pvc AD eivei A we›`y‡Z e‡ei

Z¡iY a n‡j e‡ei MwZi mgxKiY n‡e, F= - mgsinθ 

[ej I miY wecixZgyLx ZvB FYvZ¡K wPý †bIqv n‡q‡Q|]

⸫ F= - mgθ [⸪ θ †KvY †QvU e‡j sinθ ≈ θ ]

ev, F= - mg
𝑥

𝐿
[ 1 bs mgxKiY n‡Z cvB ]



ev, ma= - mg
𝑥

𝐿
[⸪F=ma]

ev, a = -
g
𝐿
𝑥 ----------- (2)

Ges F= - kx --------(3)  [⸪ m,g Ges L aªæeK e‡j k GKwU aªæeK] ]

Avevi, Avgiv Rvwb, 𝜔 =
2𝜋

T
ev, T =

2𝜋

𝜔
---------------(4)

GLv‡b, T = †`vjbKvj Ges 𝜔 = †KŠwYK †eM

wKš‘ mij †`vjb MwZ‡Z K¤úgvb KYvi e¨eKjbxq mgxKiY n‡Z cvB|

Z¡iY a = - 𝜔2× x -----------------(5) 
2 bs I 5 bs mgxKiY n‡Z cvB

⸫ 𝜔2
=

𝑔

𝐿
ev, 𝜔 =

𝑔

𝐿



𝜔 Gi gvb (4) bs mgxKi‡Y ewm‡q cvB

⸫T= 
2𝜋

𝑔

𝐿

ev, T=2𝜋 ×
𝑙

𝑔

ev,T= 2𝜋
𝐿

𝑔
------------- (5) 

Dc‡ii mgxKiY †_‡K †`Lv hvq, Z¡iY mi‡Yi mgvbycvwZK Ges

wecixZgyLx| AZGe ejv hvq Aí we¯Ív‡i mij †`vjb MwZi me ˆewkó

†g‡b P‡j| d‡j cÖgvwYZ nj, mij †`vj‡Ki MwZ mij †`vjb MwZ|



†Kvb e¯ ‘ c„w_exi AvKl©‡Y f ‚c„‡ôi w`‡K co‡Z _vK‡j Zvi Ici †h Z¡iY m „wó

nq Zv‡K AwfKl©R Z¡iY e‡j| G‡K ‘g’ Øviv cÖKvk Kiv nq|

cixÿvMv‡i mij †`vj‡Ki mvnv‡h¨ g Gi gvb wbY©q Kivi Rb¨ †h mgxKiY

e¨envi Kiv nq Zv n‡jv T= 2𝜋
𝐿

𝑔
-----------------(1)

GLv‡b, †`vjbKvj ev chv©qKvj =T
Kvh©Kix ˆ`N ©̈= L

AwfKR©Y Z¡iY g = 9.8 𝑚𝑠−2

𝜋=3.14 
†m‡KÛ †`vj‡Ki †`vjbKvj = T †m‡KÛ

mij †`vj‡Ki †`vjbKv‡ji m~Î n‡Z ‘g’ Gi gvb wbY©q t-



Dc‡ii mgxKi‡Yi Dfq cv‡k^© eM© K‡i Avgiv cvB

𝑇2= 4𝜋2
𝐿

𝑔

ev, g = 4𝜋2
𝐿

𝑇2

wKš‘ †h‡nZz 𝜋 GKwU aªæeK Ges †Kv‡bv wbw`©ó ’̄v‡b g Gi gvb aªæeK| 

AZGe, 

𝐿

𝑇2
aªæeK| Kvh©Kix ˆ`N¨© 𝐿 Ges ‡`vjbKvj ev chv©qKvj T wbY©q

K‡i ‘g’ Gi gvb cvIqv hv‡e| ‡h‡nZz

𝐿

𝑇2
aªyeK, myZivs 𝐿 ebvg

𝑇2 †jLwPÎ A¼b Ki‡j Zv g~jwe›`yMvgx mij †iLv n‡e| 



(1) ¯øvBW K¨vwjcv‡m©i mvnv‡h¨ AšÍZ wZbevi †MvjvKvi wc‡Ûi e¨vm †g‡c Zv †_‡K e¨vmva© wbY©q

Kiv hvq| 

(2) SzjšÍ we›`y n‡Z AvsUvmn ˆ`N¨© wgUvi †¯‹‡ji mvnv‡h¨ cwigvc K‡i Zvi mv‡_ cÖvß wc‡Ûi

e¨vmva © †hvM K‡i Kvh©Kix ˆ`N¨ © †ei Kiv hvq| 

(3) wcÛ‡K miæ myZvi mvnv‡h¨ GKwU `„p Aej¤^b n‡Z Szjv‡bv nq| Gici mvg¨ve¯’v n‡Z

wcÛwU‡K wWwMÖ Wv‡b Ges ev‡g mwi‡q Zv‡K ` yj‡Z †`Iqv nq|

(4) ÷cIqv‡Pi mvnv‡h¨ wU c~Y© †`vj‡bi †gvU mgq Kgc‡ÿ wZbevi †ei Kiv nq| Gici †gvU

mgq‡K 20 w`‡q fvM K‡i †`vjbKvj †ei Kiv nq|

(5) †`vjbKvj‡K eM© K‡i Kvh©Kix ˆ`N¨© Øviv fvM K‡i fvM Kiv hvq|

(6) wewfbœ Kvh©Kix ˆ`N¨©i Rb¨ (awi, 80 †mwg, 70  †mwg, 60 †mwg, BZ¨vw`) G cÖwµqvi

cybive„wË K‡i DcvË welqmg~n mviwYfz³ Kiv nq Ges g Gi gvb wbY©q Kiv nq|

Kvh©c×wZ



T= 2𝜋
𝐿

𝑔
Gi m~Îvbymv‡i, GKwU †`vjb Nwoi †`vjbKvj Gi Kvh©Kix

ˆ`N ©̈ I H ¯’v‡bi AwfKl©R Z¡i‡Yi Dc‡i wbf©ikxj| d‡j Kvh©Kix ˆ`N ©̈ ev

AwfKl©R Z¡iY cwieZ©b n‡j †`vjbKvj cwieZ©b n‡e| d‡j †`vjb Nwo

ax‡i ev `ªæZ hv‡e| GLv‡b g‡b ivL‡Z n‡e †h †`vjbKvj †e‡o hvIqv A_© 

Nwo †¯ øv ev ax‡i P‡j| Aciw`‡K †`vjb K‡g hvIqvi A_© Nwo dv÷ ev `ªæZ

hvIqv|

‡`vjK Nwo ax‡i ev `ªæZ Pjvi kZ©vejx



(1) †Kv‡bv ’̄v‡bi †h †Kv‡bv Kvi‡Y †`vjb ˆ`N¨© evo‡j, ax‡i ev † ø̄v hv‡e| †hgb, 

Mi‡gi w`‡b mvaviYZ Kvh©Kix ˆ`N¨© e„w× cvq d‡j Nwo † ø̄v hvq| Aciw`‡K hw` 

†Kvb Kvi‡Y †`vjb ˆ`N¨© n&ªvm cvq d‡j Nwo dv÷ ev `ªæZ hvIqv| G †ÿ‡Î aªeK wnmve

aiv n‡q‡Q| cixÿvwU GKUv ’̄v‡b Kiv n‡q‡Q|

(2)  ‘g’ Gi gvb Kg‡j †`vjbKvj evo‡e Ges ‘g’ Gi gvb evo‡j †`vjbKvj

Kg‡e| ‘g’ Gi gvb cwieZ©‡bi KviY ¸‡jv †_‡K Rvbv hvq| c„w_ex c„ô n‡Z Dc‡i ev

c„w_exi Af¨šÍ‡i ‘g’ Gi gvb K‡g hvq| ZvB †Kv‡bv ‡`vjK Nwo‡K c„w_ex Dc‡i ev

Af¨šÍ‡i wb‡j †`vjbKvj †e‡o hvq d‡j Nwo † ø̄v hvq|



GKwU †m‡KÛ †`vjK Kvh©Kix ‰`N ©̈ wbY©q Ki|

GLv‡b, 

†`vjbKvj =T
Kvh©Kix ˆ`N¨©= L
AwfKR©Y Z¡iY = g = 9.8 𝑚𝑠−2

𝜋= 3.14 
†m‡KÛ †`vj‡Ki †`vjbKvj T = 2 †m‡KÛ

Avgiv Rvwb,  T=2π
𝐿

𝑔

ev, 2=2π
𝐿

𝑔

ev, 4=4𝜋2
𝐿

𝑔
[eM© K‡i]

ev, L=
4×𝑔

4×𝜋2

ev, L=
𝑔

𝜋2

ev, L=
𝑔

𝜋2

= 
9.806

9.87
=0.9935 m



GKwU mij †`vj‡Ki myZvi ˆ`N¨© 99cm hw` †`vjKwUi †`vjbKvj 2sec nq Ges ǥ Gi gvb

980 cm𝑠−2 nq, Z‡e e‡ei e¨vmva© KZ ?

GLv‡b,

myZvi ˆ`N ©̈  ι =99cm
‡`vjbKvj, Τ=2sec 
AwfKl©R Z¡iY,

ǥ = 980 cm𝑠−2

𝜋=3.14
e‡ei e¨vmva©, r =?

mgvavb,Avgiv Rvwb, L= ι+r 

Avevi, T= 2𝜋
𝐿

𝑔

ev, 𝑇2= 4𝜋2
𝐿

𝑔
[eM© K‡i]

ev, L =
𝑇2×𝑔

4×𝜋2
=

(2)2×980

4×(3.14)2

=

980

9.87
⸫ L =99.29cm

AZGe, L= ι+r 
ev, r = L- ι=99.29-99=0.29cm



1| AvR‡Ki cv‡Vi Abykxjb

2| mij †`vjK I †m‡KÛ †`vjK|

3| Kvh©Kix ˆ`N¨©, we Í̄vi,`kv, c~Y© †`vjb, ‡`vjbKvj, K¤úvsK|

4| mij †`vj‡Ki m~Îvejx|

5| mij †`vj‡Ki MwZi Ges †`vjbKv‡ji ivwkgvjvi Gi gvb wbY©q|

Re G¨mvB‡g›U nv‡Z †j‡L wb‡Ri Kv‡Q ivL‡Z n‡e Ges co‡Z n‡e| 

evwoi KvR





Dc¯ ’vcK:-

‡gvt iwdKzj Bmjvg

BÝUªv±i (bb-‡UK)c`v_© 

‡kicyi cwj‡UKwbK Bbw÷wUDU. 

‡kicyi|

1. Avgvi K¬vk bs-07

ZvwiL t-28/08/2024 Bs

mgq t- 1.40 A.M
welq t- wdwR· -1 

welq †KvW t-(25912)

2q ce© 2q wkdU

wmwfj|

‡kicyi cwj‡UKwbK Bbw÷wUDU AbjvBb K¬vk cÿ ‡_‡K mKj 1g ce© 

wmwf‡ji QvÎQvÎx‡`i RvbvB AvšÍwiK ï‡f”Qv I Awfb›`b ----

gmail- physics.mpi@gmail.com

Av‡jvPbv welq t- 8g Aa¨vq (KvR, ÿgZv, kw³) 



GB Aa¨vq cv‡V Avgiv hv hv wkL‡Z cvie

1| KvR,ÿgZv I kw³ Gi msÁv| 

2| KvR, ÿgZv I kw³ Gi GKK I gvÎv|

3| kw³ I ÿgZvi g‡a¨ cv_K¨©|

4| kw³i wbZ¨Zvi m~Î Gi eY©bv I cÖgvY|

5| w ’̄wZkw³ I MwZkw³i wK Gi mgxKiY Ges G‡`i g‡a¨ cv_©K¨|

6| e¨envh© KvR cÖ`Ë mgxKiY n‡Z cvIqv hvq Kg©ÿgZv wK|



Kv‡Ri e¨vL¨v

ˆ`bw›`b Rxe‡b Avgiv †Kv‡bv wKQz Kiv‡K KvR

ej‡jI c`v_©weÁv‡b Kv‡Ri aviYv Zv †_‡K 

Avjv`v| c`v_©we`¨vq KvR GKwU we‡kl A‡_© 

e¨eýZ nq| †Kv‡bv e ‘̄i Dci ej cÖ‡qvM Ki‡j

e ‘̄wUi hw` e‡ji cÖ‡qvM we›`yi Awfgy‡L wKQz miY

nq Zvn‡j KvR n‡q‡Q|

GK e¨w³ hw` mvivw`b GKLÛ cv_‡ii Dci ej

cÖ‡qvM K‡i Gi Ae ’̄v‡bi ‡Kv‡bv cwieZ©b NUv‡Z

bv cv‡i Z‡e Zvi Øviv †Kv‡bv KvR nqwb e‡j

aiv nq| 

A_v©r ej cÖ‡qv‡Mi d‡j hw` e ‘̄wUi †Kv‡bv miY

bv N‡U, Z‡e Zvi Øviv ‡Kv‡bv KvR nqwb|



Avi hw` ej cÖ‡qv‡M e¯ ‘wUi miY N‡U, Z‡e †mLv‡b wKQz KvR n‡q‡Q e‡j

aiv n‡e| myZivs Kv‡Ri mv‡_ ỳwU wRwbm RwoZ GKwU miY Av‡iKwU

mi‡Yi Awfgy‡L Rb¨ cÖhy³ ej| Gi †h †Kv‡bv GKwU Abycw¯ ’Z _vK‡j

KvR ejv hv‡e bv|



†Kv‡bv e¯ ‘i Dci GKwU ej wµqv Kivq e¯ ‘wUi hw` e‡ji Awfgy‡L wKQz miY N‡U, Zvn‡j ej Ges

e‡ji w`‡K mi‡Yi Dcvs‡ki ¸Ydj‡K KvR ejv nq| Bnv‡K W Øviv cÖKvk Kiv nq|

Kv‡Ri gvÎv t- KvR = ej × miY

= fi × Z¡iY × miY [⸪ ej = fi × Z¡iY ]

= fi ×
‡eM

mgq

× miY [⸪ Z¡iY = 

‡eM

mgq

]

= fi ×
miY

mgq× mgq

× miY [⸪ ‡eM = 

miY

mgq

]

⸫ KvR= fi ×
(miY)2

(mgq)2

W=M×
(L)2

(T)2
[⸪ KvR=W,fi= M, miY= L, mgq=T Øviv cÖKvk K‡i]

⸫ [W]=[ML2T−2]
Kv‡Ri cig GKK t- Ryj, AvM©, dzU-cvDÛvj|

Kv‡Ri msÁv



†Kv‡bv e¨w³ ev Drm GKK mg‡q ‡h cwigvY KvR m¤úv`b K‡i Zv‡K H e¨w³i ev Dr‡mi

ÿgZv e‡j| Bnv‡K p Øviv cÖKvk Kiv nq|

ÿgZvi gvÎv t- Avgiv Rvwb, ÿgZv =

KvR

mgq

=

ej × miY

mgq

[⸪ KvR = ej×miY ]

= 
fi × Z¡iY × miY

mgq

[⸪ ej = fi × Z¡iY ] 

= fi ×
miY

(mgq)2
×

miY

mgq

[⸪ Z¡iY =

miY

(mgq)2
] 

⸫ ÿgZv = fi ×
(miY)2

(mgq)3
P = M×

(L)2

(T)3
⸫ [P]=[ML2T−3]

[GLv‡b ÿgZv = p,fi= M, miY= L, mgq=T Øviv cÖKvk K‡i]

ÿgZvi cig GKK t- Ryj/‡m‡KÛ ev IqvU, AvM©/‡m‡KÛ, dzU-cvDÛvj/‡m‡KÛ|

ÿgZvi msÁv



kw³ Qvov gvbyl ev †gwkb †KD †Kv‡bv KvR Ki‡Z cv‡i bv| †Kv‡bv KvR m¤úv`b Kivi

Rb¨ Aek¨B kw³ Dr‡mi cÖ‡qvRb| ‡Kv‡bv e ‘̄i KvR Kivi mvg_¨©‡K Gi kw³ e‡j| 

Bnv‡K E Øviv cÖKvk Kiv nq| Kv‡Ri Ges kw³i gvÎv I GKK GKB|

kw³ gvÎv t- kw³ = ej×miY = fi × Z¡iY × miY [⸪ ej = fi × Z¡iY ]

= fi ×
‡eM

mgq

×miY [⸪ Z¡iY = 

‡eM

mgq

]

= fi ×
miY

mgq× mgq

× miY [⸪ ‡eM = 

miY

mgq

]]

⸫ kw³ = fi ×
(miY)2

(mgq)2

E =M×
(L)2

(T)2
[⸪ kw³ =E ,fi= M, miY= L, mgq=T Øviv cÖKvk K‡i]

⸫ [E]=[ML−2T−2]

kw³i cig GKK t- Ryj, AvM©, dzU-cvDÛvj|

kw³i msÁv



Kv‡Ri GKK :- Kv‡Ri `yB cÖKvi GKK Av‡Q| h_v :-

(1) cig ev wbi‡cÿ GKK I (2) AwfKl©xq GKK| 

KvR, ÿgZv I kw³i Gi GKK I gvÎv

(1) cig ev wbi‡cÿ GKK t-

†Kv‡bv e¯ ‘i Dci cig GKK ej KvR K‡i e‡ji wµqv Awfgy‡L

hw` GKK miY nq ; Z‡e H Kv‡Ri cwigvY‡K cig GKK KvR

e‡j| wZbwU c×wZi Rb¨ wZb cÖKvi GKK nq|

(2) AwfKl©xq GKK t-

GKK fiwewkó e¯‘‡K AwfKl©xq e‡ji weiæ‡× GKK Lvov 

D”PZvq DV‡Z †h cwigvY KvR nq Zv‡K Kv‡Ri AwfKl©xq

GKK e‡j| GLv‡bI wZbwU c×wZi Rb¨ wZb cªKv‡ii GKK 

Av‡Q|



(K) Gm AvB(M.K.S ev S.I) c×wZ t-

†Kv‡bv e¯ ‘i Dci GK wbDUb ej wµqv K‡i e¯ ‘wUi e‡ji Awfgy‡L hw` GK wgUvi miY NUvq Z‡e

D³ Kv‡Ri cwigvY‡K GK Ryj KvR e‡j|

⸫ 1Joule =1Newton × 1m.
(L) Gd wc Gm (F.P.S) c×wZ t-

†Kv‡bv e¯ ‘i Dci GK cvDÛvj ej wµqv K‡i e¯ ‘wUi e‡ji Awfgy‡L hw` GK dzU miY NUvq Z‡e

D³ Kv‡Ri cwigvY‡K GK dyU-cvDÛvj KvR e‡j|

⸫ 1ft-poundal =1poundal × 1ft.
(M) wm wR Gm (C.G.S) c×wZ t-

†Kv‡bv e¯ ‘i Dci GK WvBb ej wµqv K‡i e¯ ‘wUi e‡ji Awfgy‡L hw` GK ‡mw›UwgUvi miY NUvq

Z‡e D³ Kv‡Ri cwigvY‡K GK AvM© KvR e‡j|

⸫ 1erg =1dyne × 1cm.

KvR ev kw³ Gi cig ev wbi‡cÿ GKKmg~n



Gm AvB (M.K.S ev S.I) c×wZ GKK t- GK wK‡jvMÖvg fiwewkó e ‘̄‡K 

AwfKl©xq e‡ji weiæ‡× GK wgUvi Lvov D”PZvq DV‡Z †h cwigvY KvR nq Zv‡K

Kv‡Ri GK wK‡jvMÖvg- wgUvi KvR e‡j| ⸫ 1kg-m =1kg-wt × 1m.

Gd wc Gm (F.P.S) c×wZ GKK t- GK cvDÛ fiwewkó e ‘̄‡K AwfKl©xq e‡ji

weiæ‡× GK dzU Lvov D”PZvq DV‡Z †h cwigvY KvR nq Zv‡K GK dyU-cvDÛ KvR

e‡j| ⸫ 1ft-poundal =1pound-wt × 1ft.

wm wR Gm (C.G.S) c×wZ GKK t- GK MÖvg fiwewkó e ‘̄‡K AwfKl©xq e‡ji

weiæ‡× GK †mw›UwgUvi Lvov D”PZvq DV‡Z †h cwigvY KvR nq Zv‡K GK MÖvg-

†mwg KvR e‡j| ⸫ 1gm-cm =1gm-wt × 1cm.

KvR ev kw³ Gi AwfKl©xq GKK mg~n



cÖwZ ‡m‡K‡Û 550 dzU cvDÛ KvR Kivi ÿgZv‡K GK Ak^ÿgZv e‡j| 

A_ev 550 cvDÛ-IRb ej cÖ‡qvM e‡ji wµqv‡iLv eivei e ‘̄i cÖwZ †m‡K‡Û miY 1 dzU

n‡j †h ÿgZvq KvR m¤úbœ nq, Zv‡K GK Ak^ÿgZv e‡j|

‰e`ÿ wZK e¨envwiK GKK t- ÿgZvi ˆe`ÿ wZK e¨envwiK GKK‡K IqvU (Watt) e‡j|

cÖwZ †m‡K‡Û GK Ryj KvR Kivi ÿgZv‡K GK IqvU (Watt) e‡j|

⸫ 1 IqvU = 1 Ryj/‡m‡KÛ =107 AvM©/‡m‡KÛ

Ak^ÿgZv



1 H.P = 550 dzU cvDÛ /‡m‡KÛ

= 550× 32.2  dyU-cvDÛvj/‡m‡KÛ

=550 × 32.2 × 4.21 × 105 AvM©/‡m‡KÛ

=746 × 107 AvM©/‡m‡KÛ

=746 Ryj/‡m‡KÛ

=746 Watt

Ak^ÿgZv I Iqv‡Ui g‡a¨ m¤úK© t-



kw³ I ÿgZvi g‡a¨ cv_©K¨¸‡jv wb‡P †`Iqv n‡jv -

cv_©K¨i welq

kw³ ÿgZv

1| msÁv ‡Kv‡bv emÍyi KvR Kivi mvg¨_©‡K kw³ 

e‡j|

‡Kv‡bv emÍyi GKK mg‡q †h cwigvY KvR m¤úv`b

K‡i Zv‡K H e¯‘i ÿgZv e‡j|

2| cwigvc ‡gvU m¤úbœ KvR w`‡q kw³ wbiæcb Kiv

nq G‡ÿ‡Î mg‡qi †Kvb cÖfve †bB|

wbw`©ó cwigvc KvR Ki‡Z hvi hZ Kg mg‡q jv‡M

Zvi ÿgZv ZZ ‡ewk| ZvB ÿgZv wbY ©‡q mg‡qi

cÖ‡qvRb|

3| cwieZ©b kw³ cÖKvi‡f` Av‡Q| wewfbœ Drm †_‡K 

kw³ cvIqv hvq Ges Giv GKiæc †_‡K 

Ab¨iæ‡c iæcvšÍwiZ nq|

ÿgZvi cÖKvi‡f` Av‡Q| ZvB iæcvšÍ‡ii cÖkœB D‡V 

bv|

4| gvÎv kw³ gvÎv (M𝐿2𝑇−2) ÿgZvi gvÎv (M𝐿2𝑇−3)

5| GKK kw³i GKK - Joule. ÿgZvi GKK -Watt.

kw³ I ÿgZvi g‡a¨ cv_©K¨ wjL?



kw³i wbZ¨Zvi m~Î t- kw³ Awebk^i, Gi m„wóI †bB, aŸsmI †bB| GwU †Kej GK 

iæc †_‡K Ab¨ iæ‡c cwiewZ©Z n‡Z cv‡i| iæcvšÍ‡ii Av‡M I c‡i †gvU kw³i 

cwigvY wbw`©ó Ges AcwieZ©bxq, G‡K kw³i wbZ¨Zvi m~Î e‡j|

kw³i wbZ¨Zvi m~Î- Gi eY©bv I cÖgvY



awi, m f‡ii GKwU e¯ ‘‡K f‚c„ô †_‡K h D”PZvq A  
we›`y‡Z DwV‡q w¯ ’i K‡i ivLv n‡jv|

GLv‡b w¯ ’wZkw³ = mgh Ges MwZkw³ = 0
AZGe A we›`y‡Z †gvU kw³ = mgh +0

= mgh ……..(1)
GLb A we›`y †_‡K e¯ ‘wU‡K Lvov gy³fv‡e co‡Z w`‡j

e¯ ‘wU hZB wb‡P co‡Z _vK‡e ZZB w¯ ’wZkw³ 

MwZkw³‡Z iæcvšÍwiZ n‡e| awi, e¯ ‘wU GKUv wbw`©ó 

†m‡K‡Û `~iZ¡ x AwZµg K‡i B we›`y‡Z †cŠQv‡bvi

gyn~‡Z© v †eM cÖvß nj|

gy³fv‡e cošÍ e¯ ‘i †ÿ‡Î kw³i wbZ¨Zvi m~‡Îi cÖgvY



B we›`y‡Z e¯ ‘wUi MwZkw³ = 

1

2
𝑚𝑣2

= 

1

2
𝑚 . 2gx [ ⸪ 𝑣2= 2gx ; u=0]

= mgx
B we›`y‡Z w¯ ’wZkw³ = mg(h-x)

GLb B we›`y‡Z †gvU kw³ = w¯ ’wZkw³ + MwZkw³

=mg(h-x)+ mgx
= mgh-mgx+ mgx
= mgh …………………(2)

B we›`y‡Z GB †gvU kw³ A we›`y‡Z †gvU kw³i mgvb|

AZGe, gy³fv‡e cošÍ e¯ ‘i †ÿ‡Î kw³i wbZ¨Zvi m~Î cÖgvwYZ|



†Kv‡bv MwZkxj e ‘̄ MwZkxj _vKvi Rb¨ ‡h kw³ jvf K‡i _v‡K Zv‡K MwZkw³ e‡j| 

e ‘̄‡K MwZkxj Kivi Rb¨ †h cwigvY kw³ e¯‘‡K †`Iqv nq ev MwZkxj e ‘̄‡K _vgv‡Z

†h cwigvY kw³ e¯‘ †_‡K †ei K‡i †bIqv nq, Zv w`‡q e ‘̄i MwZkw³ cwigvc Kiv nq| 

PjšÍ dzUej Ab¨ †Kvb †QvU e ‘̄‡K AvNvZ Ki‡j e ‘̄wU m‡i hvq, A_v©r KvR K‡i| 

Kv‡RB †`Lv hvq, MwZkxj Ae ’̄vq e ‘̄ KvR Kivi kw³ ev mvg_¨© jvf K‡i| MwZkxj

e ‘̄y _vgvi c~‡e© †h cwigvY KvR K‡i, ZvB e ‘̄wUi MwZkw³ A_ev PjšÍ GKwU ivB‡d‡ji

¸wj ev PjšÍ mvB‡Kj|

MwZkw³  



MwZkw³ Ges w¯’wZkw³i g‡a¨ cv_©K¨ wjL?

cv_©K¨i welq MwZkw³ w¯’wZkw³

1| msÁv ‡Kv‡bv MwZkxj e¯Í MwZ‡Z _vKvi Rb¨ †h kw³ 

jvf K‡i Zv‡K MwZkw³ e‡j|

e¯‘ wbw`©ó ¯’v‡b _vKvi Rb¨ ev Ae¯’v‡bi

cwieZ ©‡bi Rb¨ †h kw³ cÖvß nq Zv‡K H e¯‘i

w¯’wZkw³ e‡j|

2| mgxKiY
MwZkw³i mgxKiY n‡jv =

1

2
m𝑣2 w¯’wZkw³i mgxKiY AwfKl©R †ÿ‡Î = mgh

Ges w¯úªs‡qi †ÿ‡Î = 

1

2
k𝑥2

3| Zj MwZkw³i †ÿ‡Î †Kv‡bv Av`©k Z‡ji cÖ‡qvRb

nq bv|

w¯’wZkw³ †ÿ‡Î Av`©k Z‡ji cÖ‡qvRb nq|

4| kw³i Dcw¯’wZ e¯‘i †eM bv _vK‡j MwZkw³ _v‡K bv| Z‡ji mv‡c‡ÿ w¯’wZkw³ _v‡K|

5| AYyy- cigvYi

Ae¯’vb

GwU e¯‘i AYy cigvYy¸‡jvi Av‡cwÿK Ae¯’v‡bi

Dci wbf©i K‡i bv|

GwU e¯‘i AYy- cigvYy¸‡jv Av‡cwÿK Ae¯’v‡bi

Dci wbf©i K‡i|

wb‡P MwZkw³ Ges w¯’wZkw³i gv‡S cv_©K¨¸‡jv †`Iqv n‡jvt-



w¯’wZkw³ mgxKiY:- GB mgxKiY Avevi `yB ai‡bi -

(K) AwfKl©R w¯’wZkw³ t-

AwfKl© e‡ji weiæ‡× KvR K‡i †Kv‡bv e ‘̄i Ae¯’v‡bi cwieZ©b Ki‡j e ‘̄i g‡a¨ †h kw³i mÂvi nq 

ev KvR Kivi mvg_¨© jvf K‡i Zv‡K AwfKl©R w¯’wZ kw³ e‡j| Av`©k Ae¯’v‡bi mv‡c‡ÿ mvaviYZ

e¯‘i AwfKl©R w¯’wZkw³ gvcv nq| AwfKl©R w¯’wZkw³i Rb¨ f‚c„ô‡K Av`©k wnmv‡e aiv nq| ev f‚c„‡ô

w¯’wZkw³ k~b¨| e¯‘‡K f~c„ô †_‡K H Dc‡i hZ DVv‡bv nq Zvi w¯’wZkw³ ZZ †e‡o hvq| e¯‘‡K Dc‡i

DVv‡Z AwfKl©R e‡ji weiæ‡× KvR Ki‡Z nq hv H e¯‘i g‡a¨ w¯’wZkw³ wn‡m‡e mwÂZ _v‡K|

awi, m f‡ii GKwU e¯‘‡K f‚c„ô P †_‡K h D”PZvq Q ‡Z DVv‡bv n‡j GLv‡b AwfKl© ejB Kvh©Kix

ej|

AZGe, Ae¯’vi cwieZ©‡bi Rb¨ K…ZKvR ev w¯’wZkw³ = AwfKl©R ej × D”PZv

= F × h
⸫ w¯’wZkw³ = mgh [⸪ F=mg ]

w¯’wZkw³ cig GKK = Joule

w¯ ’wZ kw³i I MwZkw³i mgxKiY



hvwš¿K kw³ `yB cÖKvi h_vt-

1| w¯ ’wZ kw³ I 

2| MwZkw³|

1| w ’̄wZkw³ t-

‡Kv‡bv e¯ ‘i wbw`©ó ¯ ’v‡b _vKvi Rb¨ ev e¯ ‘i Ae¯ ’v‡bi cwieZ©‡bi Rb¨ †h kw³ 

cÖvß nq Zv‡K H e¯ ‘i w¯ ’wZ kw³ e‡j|

w¯ ’wZ kw³ Avevi `yB cÖKvi h_v- AwfKl©R w¯ ’wZkw³ I w¯ ’wZ¯ ’vcK w¯ ’wZkw³ 

GKUv BU‡K Qv‡`i Dc‡i Zzj‡j B‡Ui †h kw³ mwÂZ n‡e Zv AwfKl©R

w¯ ’wZkw³| Ab¨w`‡K nvZLwo ev †`Iqv‡j Nwo‡Z Pvwe w`‡j w¯úªs Gi †h weK …wZ

NU‡e Ges †h kw³i m „wó n‡e Zv w¯ ’wZ¯ ’vcK w¯ ’wZkw³|

w¯ ’wZkw³ I MwZkw³



w¯’wZ¯’vcK mxgvi g‡a¨ e¯‘i AvKvi cwieZ ©‡bi Rb¨ †h kw³ e¯‘i g‡a¨

mwÂZ nq, Zv‡K w¯’wZ¯’vcK w¯’wZkw³ e‡j|

awi, m f‡ii GKwU eøK‡K Nl©Ygy³ †Uwe‡ji Dci ivLv GKwU w¯úªs‡qi

mv‡_ hy³ Kiv n‡jv hvi Aci cÖvšÍ `„pfv‡e evuav Av‡Q| 

awi, F cwigvY Uvbv ej cÖ‡qvM Kivq w¯úªswUi ‰`N ©̈ x cwigvY e„w× cvq|

‡h‡nZz F∞ x

F= kx GLv‡b K mgvbycvwZK aªæeK|

(L) w¯’wZ¯’vcK w¯’wZkw³ t-



wbDU‡bi Z…Zxq m~Î Abymv‡i w¯úªs‡qi ej F = - kx |

w¯úªs‡qi ˆ`N ©̈ k~b¨ †_‡K x cwigvY e„w×i mgq Mo ej = 

0+𝐹

2
= 

𝐹

2
| 

GB Mo ej w¯úªs‡qi ˆ`N ©̈  x cwigvY e„w× K‡i|

⸫ x cwigvY e„w×‡Z w¯úªs‡qi Dci KvR = Mo ej ×miY =

𝐹

2
× x

w¯’wZ¯’vcK w¯’wZkw³ =

1

2
kx ×x= 

1

2
k 𝑥2……………… . (1)



†Kv‡bv MwZkxj e ‘̄i KvR Kivi Rb¨ †h kw³ jvf K‡i Zv‡K

MwZkw³ e‡j| w¯’i e ‘̄‡K MwZkxj Ki‡Z †h kw³ w`‡Z ev

MwZkxj e ‘̄‡K _vgv‡Z †h kw³ †ei K‡i wb‡Z nq Zv w`‡q

MwZkw³i cwigvc Kiv nq|

awi, m f‡ii GKwU e ‘̄i Dci Amg ej F KvR K‡i e ‘̄wU‡K P 
†_‡K Q  we› ỳ‡Z S `~i‡Z¡ miv‡bv n‡jv| awi, e ‘̄wU G mg‡q a  
mgZ¡i‡Y P‡j †kl †eM v cÖvß nq | 

MwZkw³i mgxKiY



GLb MwZi mgxKiY †_‡K 𝑣2 = 𝑢2+ 2as
ev, 𝑣2 = 2as [⸪ u=0]  

ev, as =
1

2
𝑣2

e¯ ‘wU‡K v †eM w`‡Z †h K …ZKvR n‡jv ZvB MwZkw³,

MwZkw³ = KvR = ej × miY

𝐸𝑘 =F × s
= ma × s= mas

𝐸𝑘 =m ×
1

2
𝑣2=

1

2
𝑚𝑣2

MwZkw³, 𝐸𝑘 =

1

2
𝑚𝑣2 --------------------------(1)



kw³ Avgv‡`i Rxe‡b A‡bK Kvh© m¤úvw`Z K‡i| kw³ icvšÍwiZ n‡q

wewfbœ KvR m¤úbœ K‡i| ‡hgb- †c‡Uªv‡ji ivmvqwbK kw³, MwZkw³‡Z 

iæcvšÍwiZ n‡q BwÄb Pvjv‡bvi Kv‡R e¨eýZ nq| ˆe`ÿ wZK ‡gvUi

ˆe`ÿ wZK kw³‡Z hvwš¿K kw³‡Z iæcvšÍwiZ K‡i Kj KviLvbv BZ¨vw` 

Pvjv‡bv Kv‡R e¨eýZ nq| BwÄb ev KjKviLvbvq hZUzKz kw³ cvIqv

hvq, Zv‡K Kvh©Ki e‡j|

Kg©`ÿZv ej‡Z wK eyS ?



‡Kv‡bv h‡š¿i Kg©`ÿZv‡K ej‡Z Kvh©Ki kw³ Ges cÖ`Ë ‡gvU kw³i 

AbycvZ‡K eySvq| G‡K mvaviYZ η (BUv) Øviv cÖKvk Kiv nq| Ges

ms‡ÿ‡c `ÿZv e‡j| 

msÁvbymv‡i, η = 

Kvh©Ki kw³

cÖ`Ë ‡gvU kw³

×100%

mvaviYZ Kg©`ÿZv‡K kZKiv wn‡m‡e cÖKvk Kiv nq| †hgb †Kv‡bv h‡š¿i

Kg©`ÿZv 80% ej‡Z eySv hvq †h, 100 GKK kw³ mieivn Ki‡j Zvi

gvÎ 80 GKK kw³ Kv‡R jv‡M Ges 20 GKK kw³i AcPq n‡e|



10kg fiwewkó GKwU e¯‘ 10m wgUvi D”PZv n‡Z coj| Õg’Gi gvb

980m𝑠−2 n‡j e¯‘wUi MwZkw³ KZ ?

mgvavb ,

Avgiv Rvwb, 𝑣2= 𝑢2+ 2gh
=0+ 2×9.8×10

⸫ 𝑣2 = 196 m𝑠−1

Avevi, 𝐸𝑘 =

1

2
𝑚𝑣2

=

1

2
× 10 × 196

= 980 𝐽𝑜𝑢𝑙𝑒(Ans)

GLv‡b, 

Avw`‡eM, u=0m𝑠−1

‡kl‡eM,= v m𝑠−1

fi, m = 10kg 
D”PZv, h= 10m 
AwfKl©R Z¡iY, g= 980cm𝑠−2

=9.8m𝑠−2

MwZkw³, 𝐸𝑘=?



‡Kv‡bv K‚c †_‡K 10 wgUvi Dc‡i cvwb †Zvjvi Rb¨ 4 wK‡jvIqv‡Ui GKwU cv¤ú e¨envi Kiv nq 

| cv‡¤úi `ÿZv 80% n‡j cÖwZ wgwb‡U Kx cwigvY cvwb †Zvjv hv‡e|

GLv‡b, D”PZv, h=10m
mgq , t =1min = 60 sec
AwfKl©R Z¡iY , g = 9.8m𝑠−2

`ÿZv ,=80%=
80

100
cv‡¤úi ÿgZv,= P=4KWatt =
4×1000×80

100
Watt 

fi, m=?

mgvavb, Avgiv Rvwb, 

KvR, W= mgh = m× 9.8 × 10

=98 × m

ÿgZv, P=
𝑊

𝑡
=

98 ×m
60

kZ©g‡Z ,

98 ×m
60

=

4×1000×80

100

ev,  m= 4×1000×80×60
100×98

⸫ m=1959 .18 Litre



1| AvR‡Ki cv‡Vi Abykxjb

2| KvR,ÿgZv I kw³ Gi msÁv| 

3| KvR, ÿgZv I kw³ Gi GKK I gvÎv |

4| kw³  I ÿgZvi g‡a¨ cv_K¨©|

5| kw³i wbZ¨Zvi m~Î Gi eY©bv I cÖgvY|

6| w ’̄wZkw³ I MwZkw³i wK Gi mgxKiY Ges G‡`i g‡a¨ cv_©K¨|

Re G¨mvB‡g›U nv‡Z †j‡L wb‡Ri Kv‡Q ivL‡Z n‡e Ges co‡Z n‡e | 

evwoi KvR



Dc¯’vcK:-

‡gvt iwdKzj Bmjvg

BÝUªv±i (bb-‡UK)c`v_© 

‡kicyi cwj‡UKwbK Bbw÷wUDU. 

‡kicyi|

‡kicyi cwj‡UKwbK Bbw÷wUDU AbjvBb K¬vk cÿ ‡_‡K mKj

1g ce© QvÎQvÎx‡`i RvbvB AvšÍwiK ï‡f”Qv I Awfb›`b-----

Av‡jvPbv welq t-9g Aa¨vq (w¯’wZ¯’vcKZv) 



1| w¯’wZ¯’vcKZv Ges w¯’wZ¯’vcK mxgv Gi msÁv|

2| c`v‡_©i KZ¸‡jv mvaviY I we‡kl a©g ˆewkó¨|

3| cxob I weK …wZ Gi msÁv Ges Zv‡`i GKK I gvÎv|

4| û‡Ki m~Î Gi eY©bv Ges e¨vL¨v|

5| wewfbœ cÖKvi w¯’wZ¯’vcK ¸YvsK|

6| cqmb- Gi Abycv‡Zi msÁv I e¨vL¨v Ges weK …wZi `iæb K…ZKvR|

7| GB Aa¨v‡qi MvwYwZK mgm¨v mgvavb Kie|

Avgiv AvR‡Ki GB cv‡V hv hv wkL‡Z cvie|



c`v‡_©i KZ¸‡jv mvaviY I we‡kl ag© Gi bvg t-

hv‡`i IRb Av‡Q, ¯ ’vb `Lj K‡i Ges Ae¯ ’vi cwieZ©‡b evav cÖ`vb K‡i

Zv‡`i‡K c`v_© e‡j| c`v‡_©i wZb Ae¯ ’vq _vK‡Z cv‡i| h_v t- KwVb, 

Zij, evqexq c`v_©| c`v‡_©i KZ¸‡jv ¸Y _v‡K| Zv‡`i‡K H c`v‡_©i ag© 

e‡j| 

w ’̄wZ ’̄vcKZv



c`v‡_©i `yB ai‡bi ag© Av‡Q| 

(1) mvaviY ag© I

(2) we‡kl ag©|

‡h ag© mKj c`v‡_©B Kg ev †ewk _v‡K c`v‡_©i mvaviY ag© e‡j| c`v‡_©i mvaviY

ag©¸‡jv n‡jv-

(1) IRb t-‡Kv‡bv e ‘̄‡K †h cwigvY ej Øviv c„w_ex Zvi †K‡›`ªi w`‡K Uv‡b Zv‡K H 

e ‘̄i IRb e‡j|

(2) we ‘̄„wZ t- cÖ‡Z¨K c`v_© Gi Ae ’̄v‡bi Rb¨ wKQzUv ’̄vb `Lj K‡i| GUvB c`v‡_©i

we Í̄…wZ|



(3) RoZv t- cÖ‡Z¨K c`v_©B me mg‡qi Rb¨ Zvi w¯’i ev MwZkxj Ae ’̄v‡K Aÿzbœ

ivL‡Z Pvq| c`v‡_©i GB ag©‡K RoZv e‡j|

(4) w ’̄wZ ’̄vcKZv t- c`v‡_©i †h a‡g©i Rb¨ Zvi Dci ej cÖ‡qvM K‡i ej Zz‡j wb‡j

†m Av‡M Ae ’̄vq wd‡i Av‡m Zv‡K w¯’wZ ’̄vcKZv e‡j|

(5) fi t- †Kv‡bv e ‘̄i †gvU c`v‡_©i cwigvY‡K fi e‡j| GKwU †gŠwjK ‰ewkó¨|

NbZ¡ t- †Kv‡bv e ‘̄i GKK AvqZ‡bi fi‡K NbZ¡ e‡j|

(6) Avmw³ ev msmw³ t- GKB e ‘̄i wewfbœ AYyi g‡a¨ cvi¯úwiK AvKl©Y ej‡K

Avmw³ ev msmw³ e‡j|



(7) gnvKl© t- GB gnvwe‡k ^ cÖ‡Z¨KwU e ‘̄B cÖ‡Z¨KwU e ‘̄‡K Zvi wb‡Ri GKwU ej

Øviv AvKl©Y K‡i| GB ej‡K gnvKl©|

(8) wefvR¨Zv t- cÖ‡Z¨K c`v_©‡K †f‡O ¸uov Ki‡j Zv KZ¸‡jv ÿz`ª Kyvq cwiYZ

nq| c`v‡_©i GB ag©‡K wefvR¨Zv e‡j|

(9) Nl©Y t- †Kvb GKwU e ‘̄‡K Ab¨ GKwU e ‘̄i Bci w`‡q MwZkxj Kivi †Póv

Ki‡j ¯úk© Z‡j GKwU MwZ‡ivag~jK e‡ji m„wó nq| GB ej‡K Nl©Y e‡j| 

(10) A‡f`¨Zv t- `ywU c`v_© GKB m‡½ GKB RvqMv `Lj K‡i _vK‡Z cv‡i bv| 

c`v‡_©i GB ag©‡K A‡f`¨Zv e‡j|

(11) AvmÄb t- wfbœ e ‘̄i AYyi g‡a¨ †h cvi¯úwiK AvKl©Y ej _v‡K Zv‡K AvmÄb

e‡j|



Ab¨w`‡K †h ag© mKj c`v‡_©i †bB, †Kvb †Kvb c`v‡_©i Av‡Q, Zv‡K H 

c`v‡_©i we‡kl ag© e‡j| wb‡P c`v‡_©i K‡qKwU we‡kl ag© †`Iqv n‡jv-

(1) ZviZv t- GKwU avZe `Û‡K WvB‡qi ga¨ w`‡q Pvjbv Ki‡j Zvi ˆZix

Kivi ˆewkó¨‡K ZviZv e‡j|

(2) cvZZv t- †h ˆewkó¨i Rb¨ avZe c`v_©‡K nvZywo w`‡q wcwU‡q cvZjv cvZ

Kiv hvq Zv‡K cvZZv e‡j|





(3) f½iZv t- †h ˆewk‡ó¨i Rb¨ avZe ev †Kvb KwVb c`v‡_©i Dci ej cÖ‡qvM

Ki‡j Zv †f‡½ hvq Zv‡K f½iZv e‡j|

(4) `„pZv t- c`v‡_©i †h a‡g©i Rb¨ KwVb e ‘̄i Dci cÖhy³ ej hZ‡ewk ‡nvK bv †Kb

Zv‡Z e ‘̄i †Kvbiæc cwieZ©b N‡U bv Zv‡K `„pZv e‡j|

e ‘̄i †h a‡g©i d‡j cÖhy³ ej mwi‡q †bIqvi ci e¯‘wU Zvi c~‡e©i Ae ’̄v wd‡i Av‡m

Zv‡K w¯’wZ ’̄vcKZv e‡j|

AvšÍtAvYweK ej t- c`v‡_©i g‡a¨ A‡bK AYyi Aí RvqMvi g‡a¨ Ae ’̄vb K‡i AYy‡`i

g‡a¨ GK ai‡bi AvKl©Y ej _v‡K GUvI m¤¢e ci nq| GB ej‡KB AvšÍtAvYweK ej

e‡j|



w¯ ’wZ¯ ’vcKZv Ges w¯ ’wZ¯ ’vcK mxgv Gi msÁv

evwni †_‡K cÖhy³ ej AcmvwiZ Ki‡j weK …Z e ‘̄ †h a‡g©i Rb¨ c~‡e©i Ae ’̄vq wd‡i

Av‡m Zv‡K w ’̄wZ ’̄vcKZv e‡j|

†h me e ‘̄i g‡a¨ w ’̄wZ ’̄vcKZv ag© we`¨gvb, Zv‡`i‡K w ’̄wZ ’̄vcK e ‘̄ e‡j| e ‘̄i Dci

ej cÖ‡qvM Ki‡j e ‘̄i AvK…wZ cwieZ©b N‡U| ej mwi‡q wb‡j Zv Av‡Mi Ae ’̄vq wd‡i

Av‡m| wKš‘ ej ax‡i ax‡i e„w× K‡i Ggb Ae ’̄vq Av‡m, ZLb ej mwi‡q wb‡jI e ‘̄ Zv

Av‡Mi Ae ’̄vq wd‡i Av‡m bv|

evwn¨K e‡ji †h wbw`©ó mxgvi ch©šÍ e ‘̄ w ’̄wZ ’̄vcK e ‘̄i b¨vq KvR K‡i Ges H cÖhy³ ej

mwi‡q wb‡j e ‘̄ Av‡Mi Ae ’̄vq wd‡i Av‡m Zv‡K w ’̄wZ ’̄vcK mxgv e‡j|



‡Kv‡bv e ‘̄i Dci ej cÖ‡qvM Kivi ci †mB ej Zz‡j wb‡j hw` e ‘̄wU c~Y©fv‡e Av‡Mi

Ae ’̄vq wd‡i Av‡m Z‡e H e ‘̄‡K c~Y© w¯ ’wZ ’̄vcK e ‘̄ e‡j| ev¯Í‡e †Kv‡bv e ‘̄B

w ’̄wZ ’̄vcK bq|

c~Y© w¯’wZ¯’vcK e¯‘ I c~Y© `„p e¯‘  

c~Y© w¯’wZ¯’vcK e¯‘  



‡Kv‡bv e¯‘i Dci evwni †_‡K †Kv‡bv ej cÖ‡qvM Kiv m‡Ë¡I AvKvi

ev AvK …wZi †Kv‡bv cwieZ©b nqbv Zv‡`i‡K `„p e¯‘ e‡j| ev¯Í‡e

†Kv‡bv e¯ÍB `„p bq| Z‡e KvP, B¯úvZ cÖf…wZ‡K mvaviYZ `„p e¯‘ 

wn‡m‡e aiv nq|

c~Y© `„p e¯‘ t-



cxob I weK…wZ Gi msÁv Ges Zv‡`i GKK I gvÎv

evB‡i †_‡K †Kv‡bv e¯ ‘i Dci ej cÖ‡qv‡M weK …Z Ki‡j e¯ ‘i wfZi GK cÖKvi

ej m „wó nq hv cÖhy³ e‡ji weiæ‡× KvR K‡i e¯ ‘‡K Av‡Mi Ae¯ ’vq wdwi‡q

Avb‡Z Pvq| G wµqvg~jK I cÖwZwµqvg~jK e‡ji mgvbI wecixZg~Lx|

AZGe, ‡Kv‡bv GKwU e¯ ‘yi GKK †ÿÎd‡ji Dci j¤f̂v‡e †h cwigvY ej

cÖhy³ nq, H ej‡K cxob e‡j|

awi, e¯ ‘i †ÿÎdj =A Ges H Z‡ji Dci j¤f̂v‡e wµqvkxj ej = F Z‡e

cxob = 

𝐹

𝐴

cxob



Avgiv Rvwb, cxob (P) = 

ej

†ÿÎdj

= 

𝑀𝐿𝑇−2

𝐿2

= [M𝐿−1𝑇−2] 

cxo‡bi GKK t- Gm AvB c×wZ‡Z cxo‡bi GKK - wbDUb/eM©wgUvi

wm wR Gm c×wZ‡Z cxo‡bi GKK - WvBb / eM© †mwg

cxo‡bi gvÎvi mgxKiY t-



(1) ˆ`N ©̈ cxob

(2) AvqZb cxob I 

(3) AvKvi ev †gvPo cxob

cxob wZb cÖKvi h_v t-



ˆ`‡N ©̈i weK …wZ NUv‡bvi Rb¨ e¯‘i †h ej j¤f̂v‡e cÖwZ GKK †ÿÎd‡ji

Dci cÖ‡qvM Ki‡Z nq ev m„wó nq Zv‡K ˆ`N ©̈ cxob e‡j| g‡bKwi, 

Zv‡ii cÖ¯’‡”Q‡`i †ÿÎdj A Ges H Z‡ji hw` ‰`N ©̈ eivei j¤f̂v‡e

wµqvkxj e‡ji cwigvY F Z‡e ˆ`N ©̈ cxob = 

𝐹

𝐴

(1) ˆ`N ©̈ cxob



AvqZb weK…wZ NUv‡bvi Rb¨ e ‘̄i †h ej j¤f̂v‡e cÖwZ GKK †ÿÎd‡ji Dci

cÖ‡qvM Ki‡Z nq ev m „wó nq Zv‡K AvqZb cxob e‡j| g‡bKwi, GKwU e ‘̄yi Dci

Pviw`K n‡Z cwigvY ej Awfj¤̂fv‡e cÖ‡qvM K‡i AvqZb weK …wZ NUv‡bv n‡q‡Q| 

hw` Gi Z‡ji †ÿÎdj nq, Z‡e AvKvi ev †gvPo cxob = 

𝐹

𝐴

(2) AvqZb cxob



AvKvi weK …wZ NUv‡bvi Rb¨ e¯ ‘i †h ej j¤f̂v‡e cÖwZ GKK †ÿÎd‡ji

Dci cÖ‡qvM Ki‡Z nq ev m „wó nq Zv‡K AvKvi ev †gvPo cxob e‡j| 

g‡bKwi, e¯ ‘i Dci ¯úwk©bx ej 𝐹 cÖ‡qv‡M Kiv nq| hw` Gi ej e¯ ‘i

𝐴 †ÿÎd‡j cÖhy³ n‡q _v‡K, Z‡e AvKvi ev †gvPo cxob =

𝐹

𝐴

(3) AvKvi ev †gvPo cxob



ej cÖ‡qv‡Mi d‡j e¯‘i AvKvi I AvqZ‡bi cwieZ©b nq| †Kvb e¯‘i

GKK gvÎvi Rb¨ †h cwieZ©b nq Zv‡K weK …wZ e‡j| 

awi, †Kvb e¯‘i Avw` gvÎv = x ej cÖ‡qv‡Mi ci gvÎv = y myZivs gvÎvi

cwieZ©b = x-y weK …wZ = 

𝑥~𝑦

𝑥
GwU GKwU †¯‹jvi ivwk|

weK …wZ gvÎv I GKK :-

†h‡nZz weK …wZ GKB cÖKvi `ywU ivwki AbycvZ ZvB Gi †Kvb gvÎv I 

GKK †bB| 

weK …wZ



weK …wZ mvaviYZ wZb cÖKvi

h_vt-

(1) ˆ`N ©̈ weK …wZ,

(2) AvqZb weK …wZ I 

(3) AvKvi (e¨eZ©b) weK …wZ|



evwn¨K ej ev Uv‡bi Rb¨ hw` †Kvb e¯‘i ˆ`‡N ©̈i Rb¨ †h cwieZ©b nq Zv‡K

‰`N ©̈ weK …wZ e‡j| †Kvb e¯‘i cÖv_wgK ˆ`N¨© ℓ Ges ej cÖ‡qv‡Mi d‡ji Gi 

ˆ`N ©̈ Δℓ cwigvY †e‡o ev K‡g hvq, Z‡e ˆ`N ©̈ weK …wZ = 

∆ℓ
ℓ

(1) ‰`N ©̈ ev Aby‰`N ©̈ weK …wZ



evwn¨K ej ev Uv‡bi cÖ‡qv‡Mi d‡j hw` †Kvb e¯Íyi cwieZ©b N‡U, Z‡e GKK 

AvqZ‡Yi Rb¨ †h cwieZ©b Zv‡K AvqZb weK …wZ e‡j| V AvqZ‡bi †Kvb

e¯ ‘i Dci evwni n‡Z cÖwZ GKK †ÿ‡Î Pviw`‡K j¤f̂v‡e mgvb ej cÖ‡qvM

Ki‡j hw` V AvqZb nq Ges ΔV cwigvY nªvm cvq A_v©r V-v = ΔV

Z‡e AvKvi weK …wZ = 

ΔV
V

(2) AvqZb weK …wZ



evwn¨K e‡ji Rb¨ †Kvb e¯‘i AvqZ‡bi cwieZ©b bv n‡q ïay

AvKv‡ii cwieZ©b nq Z‡e H ai‡bi weK …wZ‡K AvKvi weK …wZ

e‡j| evB‡ii e‡ji wµqvi d‡ji hw` ⱨ ~̀i‡Z ¡ Aew¯’Z ` ywU

mgvšÍivj Z‡j cvi¯úvwiK miY Δx nq,

Z‡e AvKvi weK …wZ= 

ⱨ
Δx

= θ

(3) AvKvi weK …wZ



û‡Ki m~Î Gi eY©bv Ges e¨vL¨v

û‡Ki m~Î t- 1678 wLª: weÁvbx ievU© ûK cixÿv wbixÿvi mvnv‡h¨ cxob

I weK …wZi gv‡S GKwU m¤úK © ¯’vcb K‡ib, hv û‡Ki m~Î bv‡g cwiwPZ| 

wb‡P m~ÎwU †`Iqv n‡jv t-

w¯’wZ¯’vcK mxgvi g‡a¨ †Kvb e¯‘i cxob mswkøó weK …wZi mgvbycvwZK|

A_v©r w¯’wZ¯’vcK mxgvi g‡a¨ cxob ∞ weK …wZ

ev, cxob = aªæeK × weK …wZ

ev,  

cxob

weK…wZ

= aªæeK

GB aªæeK‡K w¯’wZ¯’vcK aªæeK ev w¯’wZ¯’vcK ¸Yv¼ e‡j|



e¨vL¨v t-

g‡bKwi, GKwU Zv‡ii Avw` ˆ`N ©̈ L GKK Ges †ÿÎdj A eM© 

GKK| F cwigvY ej cÖ‡qvM Kivq Zvi ˆ`N ©̈ cwieZ©b NU‡jv Ɩ 

GKK| G‡ÿ‡Î, cxob = 

ej

‡ÿÎdj

= 

𝐹

𝐴

Ges weK …wZ = 

ˆ`‡N ©̈i cwieZ©b

Avw` ˆ`N ©̈

= 

𝑙

𝐿

û‡Ki m~Îvbymv‡i,

cxob

weK…wZ

=  

𝐹

𝐴
𝑙

𝐿

= aªæeK

ev, 

𝐹×𝐿

𝐴×𝑙
= aªæeK msL¨v|



weK …wZi cÖKvi‡f‡`i Rb¨ w¯ ’wZ¯ ’vcK ¸YvsK wewfbœ n‡q _v‡K| 

cÖavbZ w¯ ’wZ¯ ’vcK ¸YvsK wZb cÖKvi| 

h_v:-

1| Bqs- Gi w ’̄wZ¯ ’vcK ¸YvsK,

2| AvqZb- Gi w ’̄wZ¯ ’vcK ¸YvsK, 

3| ` „pZvi- Gi w ’̄wZ¯ ’vcK ¸YvsK| 

wewfbœ cÖKvi w ’̄wZ ’̄vcK ¸YvsK



wbw`©ó e¯ ‘i w¯ ’wZ¯ ’vcK mxgvi g‡a¨ ˆ`N ©̈ cxob I ˆ`N ©̈ weK …wZi

AbycvZ GKwU aªye ivwk| G‡K Bqs Gi w ’̄wZ¯ ’vcK ¸YvsK e‡j| 

Bnv‡K Y Øviv cÖKvk Kiv nq| 

⸫ Y= 
ˆ`N ©̈ cxob

ˆ`N ©̈ weK…wZ

=
𝐹

𝐴
∆𝑙

𝑙

=
𝐹.𝑙

𝐴.∆𝑙
=

𝐹𝑙

𝐴∆𝑙

1| Bqs- Gi w¯’wZ¯’vcK ¸YvsK



e¨vL¨v t-

awi, †Kvb Zv‡ii Avw` ˆ`N ©̈ L Ges cÖ¯’‡”Q‡`i †ÿÎdj A| GLb

†Kv‡bv GKwU `„p Aej¤^b †_‡K ZviwU‡K Szwj‡q ˆ`N¨© eivei wb‡Pi

cÖv‡šÍ m fi Szwj‡q w`‡j F = mg ej KvR Kivq ˆ`N ©̈ e„w× awi ΔƖ 

n‡jv|

Y=
𝐹.𝑙

𝐴.∆𝑙
=

𝑚𝑔.𝑙

𝜋𝑟2.∆𝑙
-----------------(1)

GLv‡b 𝑚, 𝑙, r Ges ∆𝑙 Gi gvb wbY©q Ki‡Z cvi‡j H c`v‡_©i Gi 

gvb wbY©q Kiv hv‡e|



wbw`©ó e¯‘i w¯’wZ¯’vcK mxgvi g‡a¨ AvqZb cxob I AvqZb weK …wZi

AbycvZ GKwU aªye ivwk| G‡K AvqZb- Gi w¯’wZ¯’vcK ¸YvsK e‡j| 

Bnv‡K K Øviv cÖKvk Kiv nq| 

K=  
AvqZb cxob

©AvqZb weK…wZ

=
𝐹

𝐴
∆𝑣

𝑣

= 
𝐹.𝑣

𝐴.∆𝑣

2| AvqZb- Gi w¯’wZ¯’vcK ¸YvsK



wbw`©ó e¯ ‘i w¯ ’wZ¯ ’vcK mxgvi g‡a¨ AvKvi cxob I AvKvi weK …wZi

AbycvZ GKwU aªye ivwk| G‡K AvKvi ev ` „pZvi Gi w¯ ’wZ¯ ’vcK ¸YvsK

e‡j| Bnv‡K n Øviv cÖKvk Kiv nq|

n = 
AvKvi cxob

AvKvi weK…wZ

=
𝐹

𝐴

θ
=

𝐹

𝐴.θ

3| „̀pZvi- Gi w ’̄wZ¯ ’vcK ¸YvsK



cvk^© weK …wZ I ˆ`N ©̈ weK …wZi AbycvZ GKwU aªæe msL¨v| GB aªæe

msL¨v‡KB cqm‡bi AbycvZ e‡j| G‡K σ(wmMgv) Øviv cÖKvk

Kiv nq| myZivs cqm‡bi AbycvZ, σ = 

cvk^© weK…wZ

‰`N ©̈ weK…wZ

cqmb- Gi Abycv‡Zi msÁv I e¨vL¨v



awi, †Kv‡bv Zv‡ii ˆ`N ©̈ Ɩ Ges e¨vm d Gi ‰`N ©̈ eivei F ej

cÖ‡qvM Kivq Gi ˆ`N ©̈ ΔƖ e„w× cvq Ges e¨vm Δd cwigvY K‡g hvq

, Z‡e cvk^© weK …wZ = 

∆𝑑

𝑑
Ges ‰`N¨ weK …wZ = 

∆𝑙

𝑙

⸫ cqm‡bi AbycvZ, σ = 

∆𝑑

𝑑
∆𝑙

𝑙

=
∆𝑑.𝑙

∆𝑙.𝑑

‡h‡nZz cqm‡bi AbycvZ GKwU msL¨v gvÎ ZvB Gi †Kv‡bv GKK I 

gvÎv †bB| 



ej cÖ‡qvM K‡i hLb †Kv‡bv e¯‘‡K weK …Z Kiv nq, ZLb e¯‘i

Dci ‡h †Kvb KvR m¤úbœ Kiv nq,Zv w¯’wZkw³iæ‡c e¯‘‡Z 

mwÂZ _v‡K| e¯‘i wewfbœ weK …wZ m„wó Ki‡Z †h KvR mvwaZ

n‡q _v‡K wb‡P Zv Av‡jvwPZ n‡jv| 

weK …wZi `iæb K…ZKvR ev w¯’wZkw³ ev wefekw³  



g‡bKwi, L Avw` ˆ`N ©̈ Ges A cȪ ’‡”Q`wewkó GKwU Zv‡i ˆ`N ©̈ 

eivei F ej cÖ‡qvM Kivq ˆ`N ©̈ e „w× n‡jv= Ɩ awi, GB ˆ`N ©̈ e „w×

Ɩ AmsL¨K ÿz̀ ª ÿz`ª ˆ`N ©̈ dƖ Gi mgwó mgvb|  

⸫ dƖ ‰`N ©̈ e „w×‡Z Kv‡Ri cwigvY, dW= ej × miY = F× dƖ

myZivs Ɩ ‰`N ©̈ e „w×‡Z Kv‡Ri cwigvY 0׬=𝑑𝑤׬
𝑙
𝐹. 𝑑𝑙

ev, W= 0׬
𝑙
𝐹. 𝑑𝑙 -----------------(1)

ˆ`N ©̈ weK …wZ



wKš‘, Avgiv Rvwb, Y= 
ˆ`N ©̈ cxob

ˆ`N ©̈ weK…wZ

=
𝐹

𝐴
𝑙

𝐿

= 

𝐹×𝐿

𝐴×𝑙
= 

𝐹𝐿

𝑙𝐴

ev, Y=
𝐹𝐿

𝑙𝐴
ev, 𝐹𝐿= 𝑙𝐴. Y

ev, F= 
𝑙𝐴𝑌

𝐿
--------------(2)

Dc‡iv³ 1bs mgxKi‡Yi F Gi gvb ewm‡q cvB ,

W= 0׬
𝑙 𝑙𝐴𝑌

𝐿
. 𝑑𝑙 =

𝐴.𝑌

𝐿
0׬
𝑙
𝑙𝑑𝑙

W = 

𝑌𝐴𝑙2

2𝐿
[ Dfqc‡ÿ mgvKjb K‡i cvB]

ev, W=
𝑌𝐴𝑙2

2𝐿
-----------(3)



GB KvRB Zv‡ii g‡a¨ w¯’wZ¯’vcK wefe kw³ wn‡m‡e mwÂZ _v‡K|

cybt AvqZb, V= †ÿÎdj × ˆ`N ©̈ =AL

‰`N ©̈ cxob =

𝐹

𝐴
= 

𝑌𝑙𝐴

𝐿𝐴
= 

𝑌𝑙

𝐿
Ges ˆ`N ©̈ weK …wZ =

𝑙

𝐿
GKK AvqZ‡b K…ZKvR = GKK AvqZ‡b mwÂZ kw³

=

𝑊

𝑉
= 

1

2

𝑌𝐴𝑙2

𝐿 𝐴𝐿
[⸪ V=AL]

=

1

2

𝑌𝑙2

𝐿.𝐿
=

1

2
× (

𝑌𝑙

𝐿
) × (

𝑙

𝐿
) -------(4)

⸫ GKK AvqZ‡b K…ZKvR ev wefe kw³ = 

1

2
× ˆ`N ©̈ cxob × ˆ`N ©̈ weK …wZ|



2 m j¤^ Ges 1 mm e¨vmva©wewkó GKwU Zv‡ii 20kg fvi w`‡j ZviwUi

ˆ`N¨© 0.6mm e„w× cvq| ZviwUi Bqs Gi ¸YvsK wbY©q Ki?

GLv‡b, 

Zv‡ii ˆ`N¨©, Ɩ =3m=300cm

Zv‡ii e¨vmva©, r =1mm=1×10−3 𝑐𝑚
Zv‡ii ‰`N¨© e„w×, ΔƖ =0.6mm= 0.6×10−3 𝑐𝑚
fvi 𝑚=20kg

g=9.8 𝑚𝑠−2

Bqs Gi ¸YvsK Y=?

mgvavb,

Avgiv Rvwb,

Y=

𝑚𝑔.𝑙

𝜋𝑟2.∆𝑙

= 

20×9.8×300

3.142×(1×10−3)2×0.6×10−3

= 20.79× 1010 𝑁𝑚−2

1 m j¤^ Ges 1×10−2 𝑐𝑚2
cÖ¯’‡”Q`wewkó GKwU Zvi‡K 10kg fvi w`‡j ZviwUi ˆ`N¨© 

KZ e„w× cvq| ZviwUi Bqs Gi ¸YvsK, Y =2× 1010 𝑁𝑚−2
| wb‡R Ki



1 eM©‡mwg cÖ‡”Q`wewkó GKwU B¯úv‡Z Zv‡ii ˆ`N¨© 5% e„w× Ki‡j KZ ej

cÖ‡qvM Ki‡Z n‡e| B¯úv‡Zi Bqs- Gi ¸YvsK Y= 2× 1011 𝑁𝑚−2
|

GLv‡b, Avw` ˆ`N¨©,= Ɩ

‰`N¨© e „w×, Zv‡ii ‰`N¨© e „w×, ΔƖ= Ɩ ×20% 𝑐𝑚=

20Ɩ
100

=

Ɩ
5

‡ÿÎdj, A=1mm=1×10−4 𝑚2

Bqs Gi ¸YvsK, Y= 2 × 1011 𝑁𝑚−2

ej F=?

mgvavb, Avgiv Rvwb,

Y=
𝐹.𝑙

𝐴.∆𝑙

F = 

𝑌𝐴∆Ɩ
Ɩ

=

2×1011×1×10−4×Ɩ
Ɩ×5

= 4× 106N

1 eM©‡mwg cÖ‡”Q`wewkó GKwU B¯úv‡Z Zv‡ii ˆ`N ©̈ 10% e„w× Ki‡j KZ ej cÖ‡qvM Ki‡Z n‡e| B¯úv‡Zi

Bqs- Gi ¸YvsK Y= 2× 1011 𝑁𝑚−2
| wb‡R Ki 



Dc¯’vcK:-

‡gvt iwdKzj Bmjvg

BÝUªv±i (bb-‡UK)c`v_© 

‡kicyi cwj‡UKwbK Bbw÷wUDU. 

‡kicyi|

Avgvi K¬vk bs-

ZvwiL t-25/06/2024 Bs

mgq t- 2.00 P.M
AvR‡Ki Av‡jvPbv welq t-

9g Aa¨vq t- D`w¯’wZwe`¨v|

‡kicyi cwj‡UKwbK Bbw÷wUDU AbjvBb K¬vk cÿ ‡_‡K mKj

2q ce© QvÎQvÎx‡`i RvbvB AvšÍwiK ï‡f”Qv I Awfb›`b -----



Pvi eQi †gqvw` cÖ‡KŠkj wW‡cøvgv wkÿvµ‡gi Rb¨

wdwR·-1 

welq †KvW :- 25912

ce© t- 1g   †UK‡bvjwR t- wmwfj, cvIqvi, Kw¤úDUvi |

wWwRUvj K‡›Ub K¬vk bs-12

AvR‡Ki Av‡jvPbv welq t-

D`w ’̄wZwe`¨v|



GB Aa¨v‡q cv‡V Avgiv hv hv wkL‡Z cvie ---

1| GB Aa¨v‡q K¬v‡ki mswÿß ch©‡jvPbv Kie| 

2| D`w¯ ’wZwe`¨v Ges Pvc Gi msÁv I Gi ˆewkó¨ wjL|

3| c¨vm‡K‡ji m~Î Ges Gi cÖgvY Kie|

4| c„ôUvb, c„ôkw³, mv›`ªZv Ges ¯úk©‡KvY Gi m¤ú‡K© Rvbe|

5| ‰KwkKZv msÁv Ges ˆKwkKZv ZË¡ Gi mgxKiY cÖwZôv Kie|

6| GB Aa¨v‡qi MvwYwZK mgm¨v mgvavb Kie|

wkLbdj



c`v_© weÁv‡bi †h kvLvq e‡ji wµqvi d‡j w¯’i Ges fvimvg¨ Ae¯’vq

Ae¯’vbiZ Zij c`v‡_©i we‡kl ag© BZ¨vw` wb‡q Av‡jvPbv Kiv nq, Zv‡K

D`w¯’wZwe`¨v e‡j| D`w¯’wZwe`¨vq Zij c`v‡_©©i wbb¥wjwLZ wZbwU ˆewkó¨

Av‡Q e‡j a‡i wb‡Z nq|

1| Zi‡ji wbR¯^ AvqZb _vK‡e wKš‘ †Kvb AvKvi _vK‡e bv|

2| Zij Ams‡KvPbxq c`v_© n‡e|

3| Zij c`v_© †Kvb Nl©YRwbZ ej cÖ‡qvM Ki‡e bv|

D`w¯’wZwe`¨v



‡Kvb Z‡ji GKK †ÿÎd‡ji Dci j¤f̂v‡e †h ej KvR K‡i, Zv‡K Pvc e‡j| A_v©r

Zij c`v‡_©i wfZi †Kvb we› ỳ‡Z Pvc ej‡Z H we› ỳi Pviw`‡K GKK †ÿÎd‡ji

Dci j¤f̂v‡e †h ej Abyf‚Z nq, Zv‡K Pvc e‡j|

e¨vL¨vt- awi, GKwU Z‡ji †ÿÎdj A Ges Gi Dci F cwigvY ej j¤f̂v‡e KvR

Ki‡Q| Z‡e H Z‡ji †Kvb we› ỳ‡Z Pvc P = 
F
A
, Pvc GKwU Aw`K ivwk| NvZej F 

= Pvc×†ÿÎdj= P×A|

Pv‡ci GKK t- Pvc P = 

ej

‡ÿÎdj

= wbDUb/eM©wgUvi ev c¨vm‡Kj(Pa).

Pvc



1| w¯ ’ive¯ ’vq Zij c`v‡_© †Kvb we›`y‡Z EaŸ©Pvc I wb¤œPvc mgvb|

2| w¯ ’i¯ ’vq Zijew¯ ’Z †Kvb we›`y‡Z Pvc me©gyLx Ges mgvb|

3| MfxiZvi m‡½ Pvc e „w× cvq| 

4| MfxiZvi m‡½ cvk^©Pvc e „w× cvq|

5| Zij Pvc Pviw`‡K wµqv K‡i|

6| †Kvb Zijc~Y© cv‡Îi Zj‡`‡k †gvU Pvc Zi‡ji MfxiZvi Ici

wbf©ikxj|

7| Zij c`v‡_© Pvc Gi Nb‡Z¡ Ici wbf©ikxj|

8| Zij c`v‡_© Pvc †ÿÎd‡ji Ici j¤f̂v‡e wµqv K‡i| 

Zij c`v‡_©©i Pv‡ci ˆewkó¨



g‡bKwi, GKwU cv‡Î 𝜌 Nb‡Z¡i wKQz Zij c`v_© Av‡Q Ges G Zi‡ji h 
MfxiZv O we›`y‡Z Zi‡ji Rb¨ Pvc cwigvY Ki‡Z n‡e| aiv hvK gy³Zj 

†_‡K O we›`yi MfxiZv h, Zi‡ji NbZ¡ 𝜌 Ges cixÿv ¯ ’v‡b AwfKl©Yxq

Z¡iY g| O we›`y‡Z A †ÿÎd‡ji Abyf‚wZ GKwU Zj Kíbv Kwi| G Z‡ji

Dci Zi‡ji †h ¯Í¤¢ Av‡Q Zvi IRb nj G Z‡j †gvU cÖhy³ ej †h‡nZz G 

Zi‡ji ¯Í‡¤¢i D”PZv h Ges †ÿÎdj A|

mvg¨ve¯’vq Zi‡ji Af¨šÍ‡i †Kvb we›`y‡Z Zi‡ji Pv‡ci cwigvY wbY©q Ki|



Zij ¯Í‡¤¢i AvqZb, V=Ah
Zij ¯Í‡¤¢i fi, m=V𝜌= Ah𝜌
Zij ¯Í‡¤¢i IRb, W= mg = Ah𝜌g
‡h‡nZz Zij ¯Í‡¤¢i IRb =  Zi‡ji Dci †gvU cÖhy³ ej|

W=Ah𝜌g

O we›`y‡Z Pvc = 

ej

†ÿÎdj

=
Ah𝜌g

A
= h𝜌g

A_v©r Zij ¯Í‡¤¢i Af¨šÍ‡i †Kvb we›`y‡Z Zi‡ji Rb¨ Pvc = H we›` yi MfxiZv

× Zi‡ji NbZ¡ × AwfKl©R Z¡iY|

c¨vm‡K‡ji m~Î t- cv‡Î Ave× Zij c`v‡_© Pvc cÖ‡qvM Ki‡j †mB Pvc we›`y

gvÎ bv K‡g mKj w`‡K mgvbfv‡e mÂvwjZ nq Ges Zv cv‡Îi Mv‡q j¤f̂v‡e

wµqv K‡i|



Zij gvÎB GKwU ag© Av‡Q Zij c„ô me©`vB m¼zwPZ n‡q me©wb¤œ †ÿÎd‡j

Avm‡Z Pvq| Zi‡ji g‡a¨ †h e‡ji cÖfv‡e G we‡kl ag© cÖKvk cvq †m 

ej‡KB c„ôUvb e‡j| Avgiv mK‡jB jÿ K‡iwQ †h gkv, gvKomv BZ¨vw` 

KxUcZ½ cvwbi Dc‡i †nu‡U Pj‡Z cv‡i|

c„ôUvb



GKUz ch©‡eÿY Ki‡jB †`Lv hv‡e †h, †hLv‡b G‡`i cv c‡o Zi‡ji †m ’̄vbUzKz

GKUz wbPz ev AebwgZ nq, wKQzUv †hb iev‡ii c`v©‡K Pvc w`‡j †hiyc nq| GQvov

†Kvb wmwi‡Äi m~u‡Pi gv_v w`‡q Lye Av‡¯Í Av‡¯Í Zij Ilya ev cvwb wbM©Z Ki‡j †`Lv

hvq †h, Zij ev cvwb wbiew”Qbœfv‡e †ei bv n‡q †dvuUvq †dvuUvq †ei n‡”Q Ges

†dvuUv¸‡jv m¤ú~Y© †MvjvKvi| Avgiv Rvwb GKB AvqZ‡bi me©wb¤œ †ÿÎdj nj

†MvjvKvi AvK…wZi| Zij gy³ c„‡ô wbðB †Kvb wµqvkxj i‡q‡Q, hv †dvuUv¸‡jv

†MvjvKvi ivL‡Q|



†Kv‡bv Zi‡ji gy³c„‡ô GKwU mij‡iLv Kíbv Ki‡j D³ †iLvi Dfq cv‡k^© cªwZ

GKK ˆ`N¨© KwíZ †iLvi Dci j¤^ eivei Zijc„‡ô †h ¯úk©Kej Abyf~Z nq ev wµqv

K‡i Zv‡KB c„ôUvb e‡j| c„ôUv‡bi GKK n‡jv c„ôUvb GKwU cÖvK …wZK ivwk| 

AZGe, Gi GKK Av‡Q| Gg †K Gm I Gm AvB c×wZ‡Z GKK n‡jv wbDUb/ wgUvi

Zi‡ji c„ôUv‡bi wb¤œwjwLZ `ywU D‡jøL‡hvM¨ ˆewkó¨ i‡q‡Q, 

h_v t-

1| c„ôUvb Zij Zj‡K m¼wPZ Kivi †Póv K‡i|

2| Zij Z‡ji †ÿÎdj evovevi †Póv Ki‡j c„ôUvb Zv cÖwZ‡iva Kivi †Póv K‡i|



†Kvb GKwU Zij Z‡ji †ÿÎdj GK GKK e„w× Ki‡Z †h cwigvY KvR mvwaZ nq, 

Zv‡KB H Z‡ji c„ôkw³ ev Zjkw³ e‡j| Bnv‡K mvaviYZ Øviv cÖKvk Kiv nq| 

Avgiv Rvwb, †Kvb GKwU Zij Z‡j GKwU Uvb ev ej me©`v wµqv K‡i Ges G ej

Zij Z‡ji †ÿÎdj n«vm Ki‡Z †Póv K‡i| myZivs G Ae ’̄vq Zij Z‡ji †ÿÎdj

e„w× Ki‡Z n‡j H e‡ji weiæ‡× wKQz KvR Ki‡Z n‡e G KvR w ’̄wZkw³ wn‡m‡e Zij 

Z‡j mwÂZ _vK‡e| Zij c „‡ôi G w ’̄wZkw³‡K AvcvZ c„ô kw³ e‡j| c„ôkw³i Gi 

GKK n‡jv c„ôUvb I c„ôkw³i Gi GKK GKB|

c „ôkw³ 



Zij c`v_© hLb †Kvb KwVb c`v‡_©i ms¯ú‡k © Av‡m, ZLb Zv‡`i g‡a¨ GKwU †KvY

Drcbœ nq| G‡KB AvcvZfv‡e ¯úk © †KvY e‡j|

‡Kvb KwVb e ‘̄ Lvovfv‡e cvwb‡Z ev Ab¨ †Kvb Zi‡j AvswkKfv‡e Wzev‡j Zv‡`i

ms‡hvM ’̄v‡b Zij Zj wKQzU †eu‡K hvq| Zi‡ji wewfbœ Abyi g‡a¨ msmw³ ej QvovI

KwVb I Zi‡ji Ayyi AvmÄb ej Av‡Q| msmw³ ej Zij Zj‡K Abyf‚wgKfv‡e ivLvi

†Póv K‡i| cÿvšÍ‡i AvmÄb ej Zij Zj‡K Dc‡i DVv‡Z †Póv K‡i| G `ywU e‡ji

mw¤§wjZ wµqvq Zij Zj KwVb c`v‡_©i Mv †e‡q Dc‡i D‡V wKsev wb‡P †b‡g Av‡m

Ges KwVb c`v‡_©i †`qv‡ji mv‡_ GKwU †KvY Drcbœ K‡i| G †KvY‡K ¯úk © †KvY e‡j|

múk © †KvY



h_vt- 1| m~ÿè ¯úk © †KvY I 

2| ¯’‚j ¯úk © †KvY|

‡hgb †hme Zi‡ji NbZ¡ KwV‡bi NbZ¡ A‡cÿv Kg †m me Zij mvaviYZ

KwVb‡K †fRvq| G me †ÿ‡Î ¯úk © †KvY m~ÿè ‡KvY n‡e| cvwb Ges Kv‡Pi

†fZiKvi ¯úk © ‡KvY cÖvq 80 wWwMÖ| †hme Zi‡ji NbZ¡ KvwVb¨i NbZ¡ A‡cÿv

†ewk, †m me Zij mvaviYZ KwVb‡K †fRvq bv| G ‡ÿ‡Î ¯úk © †KvY ¯’‚j †KvY

n‡e| cvi` Ges Kv‡Pi †fZiKvi ¯úk ©‡KvY cÖvq 140 wWwMÖ|

¯úk © †KvY ỳB cÖKvi



mv›`ªZv c`v‡_©i GKwU we‡kl ag©| †Kej Zij I evqexq c`v‡_©iB G ag© Av‡Q| 

AZGe, MwZkxj cÖevnxi cvkvcvwk `ywU Í̄‡ii g‡a¨ GK ai‡bi Af¨šÍixY ej m„wó

nq G ej cvkvcvwk Í̄‡ii g‡a¨ †ewk †eM m¤úbœ †eM Kwg‡q Ges Kg †eM m¤úbœ

Í̄‡ii †eM evwo‡q Í̄i `ywUi g‡a¨ Av‡cwÿK †eM Kgv‡Z †Póv K‡i| Í̄i `ywUi

c„ô‡`‡ki mgvšÍiv‡j wµqvkxj G ej‡K mv›`ªZv ej ejv nq Ge GB cÖevnxi G 

ag©‡K mv›`ªZv e‡j|

mv› ª̀Zv



1| MwZkxj †bŠKv, w÷gvi,jÂ, Rvnv‡Ri Dci cvwbi Ges MwZkxj †gvUiMvwo

I wegv‡bi Dci evqyi mv›`ªZvRwbZ evav jÿ K‡iB G mg¯Í h‡š¿i b·v ˆZix

Kiv nq|

2| dvDb‡Ub †cb Kvwji mv›`ªZv a‡g©i Dci wfwË K‡iB cÖ¯ ‘Z Kiv nq|

3| wkiv-Dcwkiv w`‡q i‡³i PjvPj G a‡g©i Dci w`‡q n‡q _v‡K| 

mv›`ªZvi cÖ‡qvRbxqZv



†K‡ki ev Pz‡ji g‡Zv miæ wQ`ªwewkó bj‡K ˆKwkK bj e‡j| ỳgyL †Lvjv

Kv‡Pi GKwU miæ bj‡K Lvovfv‡e cvwb‡Z ev KvP‡K †fRvq Ggb GKwU

Zi‡¨j AvswkK Wzev‡j †`Lv hv‡e †h, b‡ji wfZ‡i cvwb ev H Zij 

LvwbKUv Dc‡i D‡V‡Q|

‰KwkKZv ZË¡ t- `y gyL †Lvjv Ges AvMv‡Mvov mgvb cÖ¯’‡”Q` wewkó Kv‡Pi

GKwU ˆKwkK bj †bB| bjwU‡K Lvovfv‡e cvwb‡Z AvswkK Wzev‡j †`Lv

hv‡e cvwb b‡ji g‡a¨ LvwbKUv Dc‡i D‡V‡Q Ges b‡ji g‡a¨ cvwbi Zj

†e‡Ku AeZj AvKvi aviY K‡i‡Q|

‰KwkKZv ev ˆKwkKZ¡



g‡bKwi, cvwbi AeZj c„‡ô me©wbb¥ Zj ch©šÍ b‡ji g‡a¨ cvwbi D”PZv h| awi, 

b‡ji e¨vmva© = r, cvwb I Kv‡Pi ga¨Kvi ¯úk © †KvY = 𝜃 Ges cvwbi c„ôUvb = T
G c„ôUvb cvwb I Kv‡Pi ¯úk© A we› ỳ†Z Aw¼Z ¯úk©K eivei AšÍgyLx wµqv K‡i| 

wbDU‡bi Z…Zxq MwZm~Î Abyhvqx KvP Zi‡ji Dci GKwU mgvb I wecixZgyLx

cÖwZwµqv ej R cÖ‡qvM Ki‡e| ej wefvRb c×wZ Øviv D³ ej‡K cvi¯úvwiK

Awfj¤^ w`‡K `ywU Dcvs‡k fvM Kiv †h‡Z cv‡i|

GKwU Lvov EaŸ©gyLx Dcvsk Rcos 𝜃= Tcos 𝜃 Ges AciwU Gi Awfj¤^ w`‡K

ewngyLx Dcvsk Rsin 𝜃 = Tsin 𝜃| Kv‡Pi mv‡_ Zi‡ji mgMÖ ¯úk © †iLv AB
we‡ePbv Ki‡j †`Lv hvq †h, G‡`i g‡a¨ ewng~Lx Abyf‚wgK Dcvsk¸‡jv ci¯úi‡K

wbw¯Œq ev bvKP K‡i †`q d‡j ïay EaŸgyLx Dcvsk Kvh©Ki nq|



myZivs Zi‡ji mv‡_ ¯úk © †iLv eivei †gvU EaŸ©gyLx Kvh©Ki ej= Tcos 𝜃 × ˆ`N¨© =

Tcos 𝜃 ×2𝜋r = 2𝜋rTcos 𝜃 G EaŸg~Lx ej b‡ji g‡a¨ cvwb ¯Í‡¤î IRb †K aviY

K‡i|

hw` b‡ji g‡a¨ cvwb ¯Í‡¤î fi 𝑚 nq Ges H ¯’v‡bi AwfKl©R Z¡iY 𝑔 nq, Z‡e b‡ji

g‡a¨ cvwbi IRb W= 𝑚𝑔
Avgiv cvB , 2𝜋rTcos 𝜃 =𝑚𝑔 ----------(1)

GLb evB‡ii cvwbi Zj n‡Z b‡ji wfZ‡ii cvwbi Z‡ji wbb¥ cÖv‡šÍ ch©šÍ D”Pzvwewkó

cvwb ¯Í‡¤î AvqZb V Ges cvwbi Z‡ji eµ As‡k cvwbi AvqZb v n‡j b‡ji g‡a¨

cvwbi †gvU AvqZb = (V+v)
cvwbi NbZ¡ 𝜌 n‡j fi 𝑚= (V+v) 𝜌
2𝜋rTcos 𝜃 = (V+v) 𝜌𝑔 --------------(2) 



wKš‘  V=𝜋r2h Ges v =ABCD Gi ‡Pv‡Oi AvqZb - AEB Gi Aa©‡Mvj‡Ki AvqZb

v = 𝜋r2h -
1

2
×

4

3
𝜋𝑟3= 𝜋r2 ×r -

2

3
𝜋𝑟3= 𝜋𝑟3-

2

3
𝜋𝑟3=

𝜋𝑟3−2𝜋𝑟3

3
= 
𝜋𝑟3

3

(2) bs mgxKiY n‡Z cvB |

2𝜋rTcos 𝜃 = (V+v) 𝜌𝑔

ev, 2𝜋rTcos 𝜃 = (𝜋r2h +
𝜋𝑟3

3
) 𝜌𝑔

ev, 2𝜋rTcos 𝜃 = 𝜋r2(h +
𝑟

3
) 𝜌𝑔

ev, 2Tcos 𝜃 = r (h +
𝑟

3
) 𝜌𝑔

T=
r (h + 𝑟

3
) 𝜌𝑔

2 cos 𝜃
-----------(3)



hw` r Gi gvb LyeB †QvU nq, Z‡e

𝑟

3
†K mn‡RB D‡cÿv Kiv †h‡Z cv‡i|

T=
r h𝜌𝑔

2 cos 𝜃
-----------(4)

KvP Ges cvwbi †ÿ‡Î, 𝜃=00 Kv‡RB mgxKiY Abymv‡i,

T=
r (h + 𝑟

3
) 𝜌𝑔

2
-----------(5)

Aek¨ cvwbi †ÿ‡Î r Gi gvb ÿz`ª n‡j

T=
r h𝜌𝑔

2
-----------(6)

cÖ‡qvRb‡ev‡a (3)bs, (4)bs, (5)bs, Ges (6)bs mgxKi‡Yi †h †Kvb

GKwUi mvnv‡h¨ cvwb wKsev Ab¨ †Kvb Zi‡ji c„ôUvb wbY©q Kiv hvq|



D`vniY t 0.3 wgUvii cvi` ¯Í‡¤¢i Zj‡`‡k Pvc KZ? cvi‡`i NbZ¡ 13600Kg𝑚−3
Ges

AwfKlx©q Z¦iY, g=9.8m𝑠−2

D`vniY t cvwbi 100 wgUvi MfxiZvi Pvc wbY©q Ki ? AwfKlx©q Z¦iY g=9.8m𝑠−2

GLv‡b, 

D”PZv, h=0.3m
NbZ¡, 𝜌=13600Kg𝑚−3

AwfKlx©q Z¡iY,

g=9.8m𝑠−2

Pvc, P=?

mgvavb, 

Avgiv Rvwvb, 

Pvc, P=hg𝜌
=0.3×9.8×13600
=6.66× 104N𝑚−2

Pvc,= 6.66× 104N𝑚−2



D`vniY t 0.4cm e¨vmv‡a©i GKwU b‡j cvwbi Av‡ivn‡Yi cwigvY wbY©q

Ki| hw` cvwbi c„ôUvb 7.2×10−3N𝑚−2
Ges ¯úk ©‡KvY 00 nq|

GLv‡b,e¨vmva©, 

r=0.4cm=0.4×10−2m
= 4×10−3m
D”PZv, h=?
NbZ¡, 𝜌=1000Kg𝑚−3

c„ôUvb, T=7.2×10−3N𝑚−2

¯úk ©‡KvY, 𝜃 = 00

AwfKlx©q Z¡iY, g=9.8m𝑠−2

T=
r (h + 𝑟

3
) 𝜌𝑔

2 cos 𝜃

(h +
𝑟

3
)=

2T cos 𝜃

r𝜌𝑔

h=
2T cos 𝜃

r𝜌𝑔
−

𝑟

3

=
2×7.2×10−3 cos 00

4×10−3×1000×9.8
-
4×10−3

3

= 36.73×10−3- 1.33×10−3

= 35.40×10−3 m



1| AvR‡Ki cv‡Vi Abykxjb|

2| c„ôUvb, c„ôkw³, múk© †KvY Gi msÁv `vI| 

3| mv›`ªZv wK Ges Gi cÖ‡qvRbxqZv wjL|

4| ‰KwkKZv Z‡Ë¡i mvnv‡h¨ cvwb wKsev Ab¨ †Kvb Zi‡ji c„ôUvb wbY©q Ki|

5| GB Aa¨v‡qi MvwYwZK mgm¨v mgvavb Ki|      

evwoi KvR

Re G¨mvB‡g›U nv‡Z †j‡L wb‡Ri Kv‡Q ivL‡Z n‡e Ges co‡Z n‡e|

cieZx© K¬vk n‡e kwbevi mKvj 11.40 Uv 6ô Aa¨vq



GB Aa¨v‡q cv‡V Avgiv hv hv wkL‡Z cvie ---

1| GB Aa¨v‡q K¬v‡ki mswÿß ch ©‡jvPbv Kie| 

2| Av`k© M¨v‡mi msÁv I M¨v‡mi m~Îvejxi Av‡jvPbv Kie||

3| cig ZvcgvÎv msÁv I cÖgvY Pvc I cÖgvY ZvcgvÎv msÁv Kie|

4| M¨v‡mi Abyi †gŠwjK ¯^xKvh© mg~n m¤ú‡K © Rvbe|

5| Av`k© M¨v‡mi mgxKiY PV=nRT cÖwZôv Kie|

6| GB Aa¨v‡qi MvwYwZK mgm¨v mgvavb Kie|

wkLbdj



Avgv‡`i evqygÛ‡j bvbvb ai‡bi M¨vm i‡q‡Q,‡hgb Aw·‡Rb, nv‡Wªv‡Rb, bvB‡Uªv‡Rb, 

Kveb© WvB A·vBW BZ¨vw`| Av`k© M¨vm msÁv t- †h mKj M¨vm mKj ZvcgvÎvq I 

Pv‡c e‡q‡ji I Pvj©m Gi m~Î cy‡ivcywi †g‡b P‡j Zv‡`i‡K Zv‡K Av`k© M¨vm e‡j| 

ev¯Í‡e Av`k© M¨vm cvIqv hvq bv| KviY †Kvb ev¯Íe M¨vmB mKj ZvcgvÎv I Pv‡c

M¨v‡mi m~Î¸‡jv †g‡b P‡j bv| Z‡e wbb¥ Pv‡c I D”P ZvcgvÎvi ev¯Íe M¨v‡mi b~Î¸‡jv

†g‡b P‡j| M¨‡mi m~Î ¸‡jv wb‡b¥ †`Iqv n‡jv

1| e‡q‡ji m~Î t- †Kvb wbw`©ó f‡ii M¨‡mi ZvcgvÎv w¯’i _vK‡j Zvi AvqZb Pv‡ci

e¨ Í̄vbycv‡Z cwiewZ©Z nq|

2| Zij Ams‡KvPbxq c`v_© n‡e|

3| Zij c`v_© †Kvb Nl©YRwbZ ej cÖ‡qvM Ki‡e bv|

D`w¯ ’wZwe`¨v



Dc ’̄vcK:-

‡gvt iwdKzj Bmjvg

BÝUªv±i (bb-‡UK)c`v_© 

‡kicyi cwj‡UKwbK Bbw÷wUDU. ‡kicyi|

‡kicyi cwj‡UKwbK Bbw÷wUDU AbjvBb K¬vk cÿ ‡_‡K mKj 1g 

ce© QvÎQvÎx‡`i RvbvB AvšÍwiK ï‡f”Qv I Awfb›`b --------



cÖgvY ZvcgvÎv I Pvc

Av`ª©Zv, cig Av`ª©Zv,

Av‡cwÿK Av`ª©Zv , 

Ges wkwkivsK

wWD c‡q›U wW‡cÖkb,

I‡qU evj¦ wW‡cÖkb

ev®ú Pvc I evqy Pv‡ci g‡a¨

m¤úK©|

cvV †NvlYv



gvby‡li Rb¨ Avivg`vqK cwi‡ek ev †Kvb K‡ÿi evZvm Avivg`vqK gvÎvq

cwiYZ Ki‡Z D³ evZv‡mi ZvcgvÎv I Av`ª©Zv wbw`©ó nv‡i wbqš¿‡Yi cÖ‡qvRb

nq| ‡Kvb cwi‡ek ev Kÿ kxZvZc wbqš¿‡Yi Rb¨ ZvcgvÎv I Av`ª©Zvi cvkvcvwk

Av‡iv KwZcq evZv‡mi ‰ewkó¨ m¤ú‡K© Rvbv cÖ‡qvRb nq| evZvm I Rjxq

ev‡®úi wewfbœ ˆewkó¨ m¤ú‡K © Rb¨ Ges Zv‡`i wbqš¿‡Yi weÁvb I dwjZ

cÖ‡qvM‡K mvB‡µv‡gwU ª e‡j|



mvB‡µv‡gwU ª Pv‡U©i mvnv‡h¨ evZv‡mi wewfbœ ˆewkó¨ †hgb WªvB evj¦ ZvcgvÎv, I‡qU

evj¦ ZvcgvÎv, ï®‹ evZvm, wfRv evZvm, m¤ú„³ evZvm. Av‡cwÿK Av`ª©Zv, I‡qU evj¦ 

wW‡cÖkb, wkwkivsK, wkwkivsK wW‡cÖkb wbY©q Kiv hvq| GqviKwÛkwbs †ÿ‡Î evZv‡mi

mvB‡µv‡gwUªK †cÖvcvwU©mg~n‡K cwieZ©b Kivi Rb¨ wewfbœ cÖKvi mvB‡µv‡gwUªK cÖ‡mm

ev c×wZ e¨envi n‡q _v‡K| mvB‡µv‡gwUª n‡jv kxZvZvc wbqš¿‡Yi wnmve wbKv‡ki

wfwË| 



cÖ‡KŠkj weÁv‡bi †h kvLvq Av`ª© evZvm (ïÿ evZvm Ges Rjxq ev‡®úi wgkÖY) 

ev Av`ª©Zvi Abykxjb Ges wewfbœ k‡Z© Aax‡b ï®‹ evZvm Ges Rjxq ev‡®úi

wgkÖ‡Yi AvPiY m¤ú‡K© Abykxjb I Av‡jvPbv Kiv nq Zv‡K mvB‡µv‡gwUª e‡j| 

kxZvZvc wbqš¿Y K‡ÿ evZv‡m Aew ’̄Z Rjxq ev‡®úi Dcw ’̄wZ‡Z D³ evZv‡mi

cÖavb ˆewkó¨ (WªvB evj¦ Ges I‡qU evj¦ ZvcgvÎv) †h wWRvBb Øviv cwigvc Kiv

nq Zv‡K mvB‡µvwgUvi e‡j|



mvaviY ℃ ev 273 K ZvcgvÎv‡K cÖgvY ev Av`k© ZvcgvÎv e‡j|

1 atm evqyPvc ev 760 wgwg cvi` Pvc‡K cÖgvY ev Av`k© Pvc e‡j| 

cÖgvY ev Av`k© Ae¯ ’vq 1 †gvj M¨v‡mi AvqZb = 22.4 NbwgUvi|

S.T.P = Standard Temperature and Pressure .



Av`ª©Zv

cÖwZ †KwR ev GK †KwR ï®‹ evZv‡m Dcw¯’Z  Rjxq ev‡®úi cwigvY‡K Av`ª©Zv

e‡j| G‡K Avevi †¯úwmwdK wnDwgwWwU ev wnDwgwWwU †iwkI e‡j| G‡K 

mvaviYZ †MBb /cÖwZ †KwR ï®‹ evZv‡m GK‡K cÖKvk Kiv nq|

evqygÛ‡j me©`v wKQz bv wKQz Rjxq ev®ú _v‡K| ev®úvqb cÖwµqvq Lvj, 

wej,cyKzi, b`x, mgy`ª, cÖf…wZ n‡Z cÖwZwbwqZ cÖPzi cwigvY cvwb ev®ú n‡q

evqygÛ‡j wg‡k hv‡”Q| †¯úwmwdK wnDwgwWwU =

†MBb (Rjxq ev®ú)

cÖwZ †KwR ï®‹ evZvm



Av‡cwÿK Av`ª©Zv

†Kvb wbw`ó ZvcgvÎvq cixÿvaxb evqy‡Z Aew¯’Z Rjxq ev‡®úi AvswkK Pvc H 

GKB ZvcgvÎvq †mB AvqZb evqy‡K m¤ú„³ Kivi cÖ‡qvRbxq Rjxq ev‡®úi AvswkK

Pv‡ci AbycvZ‡K Av‡cwÿK Av`ª©Zv e‡j| kZKiv nv‡i Av‡cwÿK Av`ª©Zv wbY©‡qi 

mgxKiYwU wb‡P †`qv n‡jv

Av‡cwÿK Av`ª©Zv = 

cixÿvaxb evqyi Rjxq ev‡®úi AvswkK Pvc

†mB AvqZ‡bi evqy‡K m¤ú„³ Kivq cª‡qvRbxq Rjxq ev‡®úi AvswkK Pvc

×100



(wkwkivsK) Dew point Temperature 

‡h DòZvq evqy Zvi gv‡S Aew¯ ’Z Rjxq ev®ú Øviv m¤ú „³ n‡q

hvq ev †h ZvcgvÎvq evZv‡mi Rjxq ev‡®ú Nwbf ‚Z n‡q wkwk‡i

KYvq cwiYZ nq Zv‡K wkwkivsK e‡j|                                                                                                  



mvaviY _v‡gv©wgUv‡i †h ZvcgvÎv cvIqv hvq, Zv‡K WªvB ev ï®‹ evj¦ ZvcgvÎv

e‡j| WªvB ev ï®‹ evj¦ ZvcgvÎv †K _v‡gv©wgUvi Øviv cwigvc Kiv nq|

WªvB evj¦ ZvcgvÎv



I‡qU ev †fRv evj¦ ZvcgvÎv

_v‡gv©wgUv‡ii evj¦ wfRv Kvco w`‡q Rov‡bv Ae ’̄vq evZv‡mi ZvcgvÎvi †h gvb

cvIqv hvq Zv‡K I‡qU ev †fRv evj¦ ZvcgvÎv e‡j| A_©vr Rjxq ev®ú m¤ú„³ 

Ae ’̄vq evZv‡m ZvcgvÎvi cwigvY n‡jv WªvB evj¦ ZvcgvÎv| w¯øs mvB‡µvwgUvi

`ywU wgUvi _v‡K GKwU †fRv Kvco wenxb ï®‹ evj¦ _v‡gv©wgUvi Ges AciwU

†fRv Kvco Rov‡bv †fRv ev I‡qU evj¦ _v‡gv©wgUvi| G‡K I‡qU Øviv cÖKvk

Kiv nq|



I‡qU evj¦ wW‡cÖkb

‡h †Kvb we›`y‡Z WªvB evj¦ ZvcgvÎv Ges I‡qU evj¦ ZvcgvÎvi

cv_©K¨‡K I‡qU evj¦ wW‡cÖkb e‡j| WªvB evj¦ ZvcgvÎv Ges I‡qU evj¦ 

ZvcgvÎvi cv_©K¨ hZ †ewk n‡e evZv‡mi Av`ª©Zv ZZ Kg n‡e| Avevi

WªvB evj¦ ZvcgvÎv Ges I‡qU evj¦ ZvcgvÎvi cv_©K¨ hZ Kg n‡e

evZv‡mi Av`ª©Zv ZZ ‡ewk n‡e| 



†Kv‡bv GKK cwigvY c`v‡_©i m‡ev©”P ZvcgvÎv n‡Z me©wbb¥ ZvcgvÎvq

ev me©wbb¥ ZvcgvÎv n‡Z m‡ev©”P ZvcgvÎvq iƒcvšÍi Ki‡Z †h me©‡gvU

Zvc †kvlY I cÖ‡qvM Kivi cÖ‡qvRb nq Zv‡K Gb_vjwc e‡j|

Gb_vjwc



Avgiv Rvwb, evqygÛ‡j Pvc †`q| G Pv‡ci gv‡S Av‡Q ï®‹ evqyi Pvc Ges Rjxq ev‡®úi

Pvc|

g‡bKwi, ‡Kvb GK mg‡q evqygÛ‡ji ZvcgvÎv = T

ev®ú Pvc I evqyPv‡ci g‡a¨ m¤úK© Av‡jvPbv Kie|

evqy Pvc ev evqygÛjxq Pvc t- evZv‡mi IRb Av‡Q Ges G IR‡bi Kvi‡YB GUvI f‚ 

c„‡ô Pvc cÖ‡qvM K‡i| evZv‡mi G Pvc‡K evqygÛ‡ji Pvc e‡j| 

ev®úPvc t- †Kvb wbw`ó ZvcgvÎvq ev®ú Zij mvgve¯’vq †Kvb Zi‡ji Dcw¯’Z Zi‡ji c„‡ô

Ges cv‡Îi †`qv‡j †h Pvc cÖ‡qvM K‡i Zv‡K H ZvcgvÎvq H Zi‡ji ev®úPvc e‡j|



H mg‡q evqygÛ‡ji Pvc = P
H mg‡q evqygÛ‡ji Dcw¯’Z Rjxq ev‡®úi Pvc = f
H mg‡qi evqyi Pvc = 𝑃𝑎
H mg‡qi evqyi NbZ¡ = 𝜌𝑎
STP ‡Z ZvcgvÎv = 273K
STP ‡Z evqyi Pvc = 1013000Nm−2

STP ‡Z evqyi NbZ¡ = 1.293Kg m−3

Wvë‡bi AvswkK Pvc m~Îvbymv‡i, P = 𝑃𝑎+ f 
H mg‡qi ïay evqyi Pvc 𝑃𝑎= P- f



1| AvR‡Ki cv‡V wb‡R Abykxjb Kie|

2| cÖgvY ZvcgvÎv I Pvc, Av`ª©Zv, cig Av`ª©Zv,Av‡cwÿK Av`ª©Zv

Gi msÁv `vI | 

3| wkwkivsK, wWD c‡q›U wW‡cÖkb,I‡qU evj¦ wW‡cÖkb, WªvB evj¦ 

ZvcgvÎv, wWD evj¦ ZvcgvÎv, Gb_vjwc wK, m¤ú„³ evZvm wK Gi 

msÁv `vI|

4| ev®ú Pvc I evqy Pv‡ci g‡a¨ m¤úK© ‡ei Kie|

evwoi KvR

Re G¨mvB‡g›U nv‡Z †j‡L wb‡Ri Kv‡Q ivL‡Z n‡e Ges co‡Z n‡e| 



Dc ’̄vcK:-

‡gvt iwdKzj Bmjvg

BÝUªv±i (bb-‡UK)c`v_©‡kicyi

cwj‡UKwbK Bbw÷wUDU. ‡kicyi|

‡kicyi cwj‡UKwbK Bbw÷wUDU AbjvBb K¬vk cÿ ‡_‡K mKj 1g 

ce© QvÎQvÎx‡`i RvbvB AvšÍwiK ï‡f”Qv I Awfb›`b --------



Avgiv GB Aa¨v‡q hv hv wkL‡Z cvie| 

1| kã wK ?

2| Zi½ I Zi½ MwZ msÁv Ges Zi½ KZ cÖKvi I wK wK eY©bv Kie| 

3| AbycȪ ’ Zi½ Ges Aby‰`N¨ © Zi½ G‡`i cv_©K¨|

4| Zi½ msµvšÍ K‡qKwU msÁv|

5| AMÖMvgx Zi½ I w¯’i Zi½ wK Ges G‡`i ˆewkóMy‡jv wjL‡Z cvie|

6| AMÖMvgx Zi½ I w¯’i Zi‡½i gv‡S cv_©K¨ wjL‡Z cvie|



Avgiv hv ïwb ZvB kã| kã GK cÖKvi kw³, hv Avgv‡`i kÖeY Bw›`ª‡q Abyf‚wZi mÂvi

K‡i| evZv‡mi g‡a¨ m„ó GK ai‡bi hvwš¿K Zi½ Kv‡bi wfZi w`‡q gw¯Í‡®‹ wM‡q GK we‡kl

Abyf‚wZ m„wó K‡i| G we‡kl Abyf‚wZ‡K Avgiv kã ej‡Z cvwi| kã wewfbœ gva¨‡g MwZ‡eM

wewfbœ MwZ‡eM cÖvß nq| †hgb - KwVb gva¨‡g k‡ãi †eM me‡P‡q †ewk, Zij gva¨‡g Zvi

†P‡q Kg Ges evqexq gva¨‡g me‡P‡q Kg| ZvB ejv hvq, †h kw³ †Kv‡bv K¤úgvb e¯‘ 

†_‡K Drcbœ n‡q Awew”Qbœ w¯’wZ¯’vcK gva¨‡gi ga¨ w`‡q Aby‰`N¨© Zi½ AvKv‡i mÂvwjZ

n‡q Avgv‡`i Kv‡b kÖe‡Yi Abyf‚wZ R¤§vq, Zv‡K kã e‡j|

kã



†Kv‡bv w¯’wZ ’̄vcK gva¨‡g KYvMy‡jvi ’̄vbvšÍi Qvov †h chv©e„Ë Av‡›`vj‡bi Øviv GK¯’vb n‡Z

Ab¨ ¯’v‡b kw³ mÂvwjZ nq Zv‡K Zi½ e‡j|

GKwU cyKz‡ii w¯’i cvwb‡Z wXj Qzuo‡j Zi‡½i m„wó nq| wXjwU †h we›`y‡Z cvwb‡Z cÖ‡ek

K‡i †m we›`y‡K †K›`ª K‡i cvwbi Dc‡i c„‡ô mvwi mvwi Zi½ µgea©gvb e„ËvKv‡i Pviw`‡K 

Qwo‡q c‡o| Gi d‡j cvwbi DcwiZ‡j GK ¯’vb n‡Z Ab¨ ¯’v‡b kw³i mÂvjb N‡U|

Zi½  



‡h me Zi½ mÂvj‡bi Rb¨ gva¨‡gi cÖ‡qvRb nq bv †m¸‡jv‡K Zwor Pz¤̂Kxq

Zi½ e‡j| m~h© †_‡K Avgiv †h Av‡jv cvB Zv gva¨g Qvov Avgv‡`i Kv‡Q

Zwor ”Pz¤̂Kxq Zi½ AvKv‡i †c‡q _vwK|

‡h me Zi½ mÂvj‡bi Rb¨ gva¨‡gi cÖ‡qvRb nq †m¸‡jv‡K hvwš¿K Zi½ e‡j| 

kã Zi½, Uvbv Zv‡ii m „ó Zi½ BZ¨vw`|



†h c×wZ‡Z †Kvb Zi½ GKK mg‡q Ae ’̄vb cwieZ©b, Zv‡K Zi½ MwZ e‡j|

Zi½ MwZ



(2) jw¤^K Zi½

ev Aby‰`N¨© Zi½| 

kã Zi½ `yB cÖKv‡ii h_v -

(1) Avo Zi½ 

ev AbycȪ ’ Zi½|



GKwU cyKz‡ii w ’̄i cvwb‡Z wXj Qzuo‡j ‡`Lv hvq †h cvwbi KYv¸‡jv Dc‡i wb‡P

`yj‡Z _v‡K Ges GB Av‡›`vjb wKbvivi w`‡K AMÖmi n‡Z _v‡K| m&ó Giæc

Av‡›`vjbB Avo Zi½ ev AbycÖ ’̄ Zi½|

gva¨‡gi KYv¸‡jv Zi½ MwZi Awfgy‡Li mg‡Kv‡Y Kw¤úZ n‡Z _vK‡j †mB

Zi½‡K e‡j|

(1) Avo Zi½ ev AbycÖ ’̄ Zi½ t-



wb‡Pi wP‡Îi mvnvh¨ GKwU AbycÖ¯’ Zi½ †`Lv‡bv n‡q‡Q| Zi‡½i Dc‡ii w`‡K I 

we› ỳ‡Z KYvi m‡ev©”P miY N‡U‡Q| G‡K Zi½ cvZ ev Zi½ LvuR e‡j| G‡ÿ‡Î

KYvi ¯ú›`‡bi Awfgy‡L Zi½ cÖev‡ni Awfgy‡Li mg‡Kv‡Y N‡U‡Q| D`vniYiæ‡c

cyKz‡ii cvwb‡Z wXj Qzuo‡j †`Lv hvq †h, cvwbi KYv¸‡jv Dc‡i wb‡P ` yj‡Z _v‡K

Ges G Av‡›`vjb wKbvivi w`‡K AMÖmi n‡Z _v‡K| m„ó Giæc Av‡›`vjbB Avo 

Zi½ ev AbycȪ ’ Zi½|

e¨vL¨v t-



K_v ejv mgq Avgiv wRnŸvi mvnv‡h¨ gy‡Li ga¨Kvi evqy KYv‡Z K¤úb m„wó

nq| evqyKYv¸‡jvi K¤ú‡bi w`K kã Zi‡½i MwZi Awfgy‡L msNwUZ nq| 

AZGe, kã jw¤^K Zi½| e³v ev Mvq‡Ki gyL n‡Z kã evqy gva¨‡g ms‡KvPb

I cÖmviY m„wó K‡i jw¤^K Zi½ AvKv‡i †kÖvZvi Kv‡Q †cŠQvq|

jw¤^K Zi½ ev Aby‰`N¨© Zi½ -

gva‡gi KYv¸‡jv Zi‡½i MwZi Awfgy‡Li mgvšÍiv‡j Kw¤úZ n‡Z _vK‡j †mB

Zi½‡K jw¤^K Zi½ ev Aby‰`N¨© Zi½ e‡j|



wb‡Pi wP‡Î Aby‰`N¨© Zi½ cÖevn †`Lv‡bv n‡q‡Q| gva¨‡gi wewfbœ Í̄‡ii mvg¨ve ’̄vb

KZ¸‡jv mgvb `~i‡Z¡i †iLv Øviv wb‡`©k Kiv n‡q‡Q| gva¨‡gi wfZi w`‡q jw¤^K 

Zi½ cÖevwnZ n‡Z _vK‡j †h †Kv‡bv mg‡q ’̄i¸‡jvi Ae ’̄vb wKiæc n‡e Zv Dc‡ii

wP‡Î †`Lv‡bv n‡q‡Q| K_v ejv mgq Avgiv wRnŸvi mvnv‡h¨ gy‡Li ga¨Kvi evqy

KYv‡Z K¤úb m „wó nq| evqyKYv¸‡jvi K¤ú‡bi w`K kã Zi‡½i MwZi Awfgy‡L

msNwUZ nq| AZGe, kã jw¤^K Zi½| e³v ev Mvq‡Ki gyL n‡Z kã evqy gva¨‡g 

ms‡KvPb I cÖmviY m „wó K‡i jw¤^K Zi½ AvKv‡i †kÖvZvi Kv‡Q †cŠQvq|

e¨vL¨v-



Aby‰`N¨© Zi‡½i †ÿ‡Î gva¨‡gi KYv¸‡jv mvg¨ve ’̄v‡bi Dfq cv‡k^© Zi‡½i MwZc‡_i

mgvšÍiv‡j Kw¤úZ nq, d‡j Zi½ kxl© ev Zi½cv` m „wó nq bv| G †ÿ‡Î K¤ú‡bi

mgq wKQz wKQz ’̄v‡b KYv¸‡jv KvQvKvwQ P‡j Av‡m Avevi `~‡i m‡i hvq| KYv¸‡jv

KvQvKvwQ Avmvi gva¨‡g ms‡KvPb ev Nbxfeb nq Ges KYv¸‡jv `~‡i m‡i †M‡j

gva¨‡gi cÖmviY nq| wP‡Î †iLv¸‡jvi ga¨eZx `~iZ¡ Kg Øviv ms‡KvPb Ges

†iLv¸‡jvi `~iZ¡ e„w× Øviv m¤úªmviY eySv‡bv n‡q‡Q|



Avo Zi½ I jw¤^K Zi‡½i gv‡S cv_©K¨ t-

cv_©‡K¨i welq

Avo Zi½ jw¤^K Zi½

1| msÁv gva¨‡gi KYv¸‡jv Zi½ MwZi Awfgy‡Li

mg‡Kv‡Y Kw¤úZ n‡Z _vK‡j †mB

Zi½‡K Avo Zi½ 

e‡j|

gva‡gi KYv¸‡jv Zi‡½i MwZi Awfgy‡Li mgvšÍiv‡j

Kw¤úZ n‡Z _vK‡j †mB Zi½‡K jw¤^K Zi½ ev

Aby‰`N ©̈ Zi½ e‡j|

2| Zi½ Zi½ cÖev‡ni gva¨‡g Zi½ kxl© Ges

Zi½cv` m„wó nq|

Zi½ cÖev‡ni gva¨‡g ms‡KvPb I cÖmviY m„wó nq|

3| Zi½ ˆ`N ©̈ ci ci `ywU Zi½ kxl© ev ci ci `ywU

Zi½cv‡`i ga¨eZx© `~iZ¡‡K Zi½ ˆ`N ©̈ 

e‡j|

ci ci ỳwU ms‡KvPb ev ci ci ỳwU cÖmvi‡Yi

ga¨eZx© `~iZ¡‡K ev GKwU cÖmviYI GKwU ms‡KvP‡bi

wgwjZ ˆ`N ©̈‡K  Zi½ ˆ`N ©̈ e‡j|

4| ‡cvjvib g&va¨‡g Gi mgeZ©b ev †cvjvib N‡U| g&va¨‡g Gi mgeZ©b ev †cvjvib N‡U bv|

5| Zi½

Drcbœ

AvK…wZi w¯’wZ¯’vcK ag©m¤úbœ gva¨‡g GB 

Zi½ Drcbœ nq| cÖevnx‡Z c„ô Uv‡bi

`iæb Avo Zi½ m„wó nq|

AvqZ‡bi w¯’wZ¯’vcK ag© m¤úbœ gva¨‡g GB Zi½ 

Drcbœ nq |



K¤úgvb e ‘̄ GKwU we›`y n‡Z hvÎv ïiæ K‡i Avevi GKB w`K n‡Z †m we› ỳ‡Z

wd‡i Av‡m ZLb Zv‡K c~Y© K¤úb e‡j|

Zi½ msµvšÍ K‡qKwU msÁv

c~Y© K¤úb -



Zi½ m„wó Kvix †Kv‡bv K¤úbkxj e¯‘ KYvi GKwU c~Y© K¤úb m¤úbœ Ki‡Z

†h mgq jv‡M, H mg‡q Zi½ †h `~iZ¡ AwZµg K‡i Zv‡K Zi½ ˆ`N ©̈ 

e‡j| G‡K 𝜆 (j¨vgWv) Øviv cÖKvk Kiv nq|

Zi½ ˆ`N ©̈ 



†Kv‡bv GKwU K¤úgvb e ‘̄ ev KYv GK †m‡K‡Û

hZ¸‡jv c~Y© K¤úb m¤úbœ K‡i Zv‡K Zvi K¤úvsK ev

¯ú›`b msL¨v e‡j| Bnv‡K Øviv n cÖKvk Kiv nq|

†Kv‡bv GKwU K¤úgvb e ‘̄ GKwU K¤úb m¤úbœ Ki‡Z

†h mgq †bq, Zv‡K Gi †`vjbKvj ev chv©qKvj e‡j| 

Bnv‡K Øviv t ev T cÖKvk Kiv nq|

‡`vjb Kvj ev chv©qKvj -

K¤úvsK ev ¯ú›`b msL¨v-



Zi½w¯’Z †Kv‡bv GKwU KYvi †Kv‡bv gyn~‡Z©i Ae¯’vb

Ges Zvi MwZi Ae¯’v I w`K hvi Øviv wb‡`©k K‡i

Zv‡K `kv e‡j|

†Kv‡bv GKwU Zi½ †Kv‡bv gva¨‡g GK †m‡K‡Û †h 

`~iZ¡ AwZµg K‡i Zv‡K †mB gva¨‡gi Gi Zi½ 

†eM e‡j| Bnv‡K Øviv v cÖKvk Kiv nq|

Zi½ †eM-

`kv -



Avo Zi‡½i †ÿ‡Z Gi FYw`‡K GK 

Zi½ ˆ`‡N¨ me©vwaK mi‡Yi we›`y‡K Zi½ 

cv` e‡j|

Avo Zi‡½i †ÿ‡Z Gi abw`‡K GK Zi½ 

ˆ`‡N¨ me©vwaK mi‡Yi we›`y‡K Zi½ kx©l

e‡j|

Zi½kx©l -

Zi½cv` -



†Kv‡bv Zi‡½i mg‡Kv‡Y †ÿÎd‡ji g‡a¨ GK †m‡K‡Û †h cwigvY kw³ cÖevwnZ

nq Zv‡K H Zi‡½i ZxeªZv e‡j|

Zi‡½i ZxeªZv -



†Kv‡bv Zi½ hw` †Kv‡bv we Í̄…Z gva¨‡gi GK Í̄i n‡Z Ab¨ Í̄‡i mÂvwjZ n‡q

µgvMZ m¤§ y‡Li w`‡K AMÖmi n‡Z _v‡K, Z‡e Zv‡K AMÖMvgx Zi½ e‡j| GKwU

cyKz‡ii w¯’i cvwb‡Z wXj Qzuo‡j ‡`Lv hvq †h cvwbi KYv¸‡jv Dc‡i wb‡P ` yj‡Z

_v‡K Ges GB Av‡›`vjb wKbvivi w`‡K AMÖmi n‡Z _v‡K| m&ó Giæc Av‡›`vjbB

AMÖMvgx Zi½|

AMÖMvgx Zi½ -



†Kv‡bv gva¨‡gi GKwU mxwgZ As‡k ci¯úi wecixZgyLx mgvb we Í̄vi I Zi½ ˆ`‡N¨©i

`ywU AMÖMvgx Zi½ G‡K Ac‡ii AvcwZZ n‡j †h bZzb Zi½ m „wó nq Zv‡K w ’̄i

Zi½ e‡j|

w ’̄i Zi½ -



AMÖMvgx Zi‡½i ˆewkó¸‡jv n‡jv--

1| †Kv‡bv gva¨‡gi GKB cÖKvi K¤ú‡b GB Zi‡½i DrcwË nq|

2| GKwU GKwU mylg gva¨‡gi ga¨ w`‡q GKwU wbw`©ó `ªæwZ ev †e‡Mi cÖevwnZ nq|

3| AMÖMvgx Zi‡½i †eM gva¨‡gi NbZ ¡ I w¯’wZ¯’&vcKZvi Dci wbf©i K‡i|

4| gva¨‡gi KYv¸‡jvi K¤úb Zi½ cÖev‡ni mv‡c‡ÿ Avo I jw¤^K n‡Z cv‡i|

5| gva¨‡gi KYv¸‡jv KL‡bv w¯’i _v‡K bv|

6| Zi½ cÖev‡ni gva¨‡gi wewfbœ As‡ki Pvc I Nb‡Z¡i GKB cÖKvi cwieZ©b

N‡U| 

AMÖMvgx Zi‡½i ˆewkó¸‡jv wjL?



w¯’i Zi‡½i ˆewkó¸‡jv n‡jv-

1| GB Zi½ †Kv‡bv GKwU gva¨‡gi mxwgZ As‡k Drcbœ nq|

2| AMÖMvgx Zi‡½i b¨vq AMÖmi bv n‡q GKB ¯’v‡b mxgve× _v‡K|

3| Zi‡½i wewfbœ we›`y‡Z K¤ú‡bi we¯Ívi mgvb bq|

4| Zi‡½ †h we›`y‡Z we¯Ívi mev©waK _v‡K my¯ú›` we›`y e‡j Ges Zi‡½i †h 

we›`y‡Z we¯Ívi k~b¨ Zv‡K wb¯ú›` we›`y e‡j|

5| Zi‡½i my¯ú›` we›` yi we¯Ívi Zi½ m„wóKvix g~j Zi‡½i we¯Ív‡ii wØ¸Y

Gi mgvb|

6| `ywU ci ci wb¯ú›` we›` yi ga¨eZx© KYvi miY GKB w`‡K nq Ges

Zv‡`i ga¨eZx© `~iZ¡| ci ci wb¯ú›` we›` yi ga¨eZx© Ask‡K jyc e‡j|

7| ci ci `ywU jy‡ci miY ci¯úi wecixZ w`‡K nq| 

w¯’i Zi‡½i ˆewkó¸‡jv wjL? 



AMÖMvgx Zi½ I w ’̄i Zi½ Gi gv‡S cv_©K¨ wjL?

cv_©K¨i welq AMÖMvgx Zi½ w¯’i Zi½ 

1| msÁv †Kv‡bv Zi½ hw` †Kv‡bv we¯Í …Z gva¨‡gi GK ¯Íi n‡Z

Ab¨ ¯ Í‡i mÂvwjZ n‡q µgvMZ m¤§ y‡Li w`‡K AMÖmi

n‡Z _v‡K, Z‡e Zv‡K AMÖMvgx Zi½ e‡j|

†Kv‡bv gva¨‡gi GKwU mxwgZ As‡k ci¯úi wecixZgyLx mgvb

we¯Ívi I Zi½ ˆ`‡N ©̈i ỳwU AMÖMvgx Zi½ G‡K Ac‡ii AvcwZZ

n‡j †h bZzb Zi½ m„wó nq Zv‡K w¯’i Zi½ e‡j|

2| MwZ jvf gva¨‡gi mKj KYvB chv©e„Ë MwZ jvf K‡i| gva¨‡gi wb¯úbœ we› ỳi KYv¸‡jv Qvov Ab¨vb¨ me KYvB chv©e„Ë

MwZ jvf K‡i|

3|w¯’i Ae¯’v gva¨‡gi KYv¸‡jv KL‡bv w¯’i Ae¯’v cÖvß nq bv | cÖwZwU c~Y© K¤ú‡b KYv¸‡jv ỳBevi w¯’i Ae¯’vcÖvß nq|

4| we¯Ívi gva¨‡gi cÖwZwU KYvi we¯Ívi mgvb; wKš‘ Zv‡`i wfZi

`kv cv_©K¨ _v‡K|

gva¨‡gi cÖwZwU KYvi we¯Ívi mgvb; wKš‘ we¯Ívi wewfbœ| my¯ú›` 

we› ỳ‡Z we¯Ívi me©vwaK Ges wb¯ú›` we› ỳ‡Z we¯Ívi me©‡cÿv Kg|

5| †eM gva¨‡gi wfZi w`‡q wbw`©ó †e‡M AMÖmi nq| gva¨‡gi g‡a¨ w¯’ifv‡e Ae¯’vb K‡i Ges mxgve× ¯’v‡b

chv©qµ‡g Drcbœ I wejyß nq|

6| `kv gva¨‡gi cÖwZwU Kyv‡K miY,NbZ¡,Pv‡ci cwieZ©b, 

kw³ I †e‡Mi GKB iKg cwieZ©b P‡µi ga¨ w`‡q

†h‡Z nq|

gva¨‡gi cÖwZwU KYv‡K GKB iKg cwieZ©b P‡µi wfZi w`‡q

†h‡Z nq|



1| AvR‡Ki cv‡Vi Abykxjb| 

2| kã wK ?

3| Zi½ I Zi½ MwZ msÁv Ges Gi cÖKvi wK wK Rvb‡Z cvie| 

4| AbycȪ ’ Zi½ Ges Aby‰`N¨ © G‡`i cv_©K¨|

5| Zi½ msµvšÍ K‡qKwU msÁv |

6| AMÖMvgx Zi½ Ges w¯’i Zi½ wK Ges G‡`i ˆewkóM‡jv wjL‡Z cvie|

7| AMÖMvgx Zi½ I w¯’i Zi‡½i gv‡S cv_©K¨ wjL‡Z cvie|

Re G¨mvB‡g›U nv‡Z †j‡L wb‡Ri Kv‡Q ivL‡Z n‡e Ges co‡Z

n‡e | 

evwoi KvR



Dc ’̄vcK:-

‡gvt iwdKzj Bmjvg

BÝUªv±i (bb-‡UK)c`v_© 

‡kicyi cwj‡UKwbK Bbw÷wUDU. ‡kicyi|

‡kicyi cwj‡UKwbK Bbw÷wUDU AbjvBb K¬vk cÿ ‡_‡K mKj 1g 

ce© QvÎQvÎx‡`i RvbvB AvšÍwiK ï‡f”Qv I Awfb›`b --------



Avgiv GB Aa¨v‡q hv hv wkL‡Z cvie | 

1| kã wK Ges Bnvi DrcwË Av‡jvPbv Ki‡Z cvie?

2| kã GKwU AMÖMvgx Aby‰`N ©̈ Zi½|

3| AMÖMvgx Zi‡½i mgxKiY cÖgvY Ki‡Z cvie|

4| k‡ãi e¨wZPvi wK Ges k‡ãi e¨wZPv‡ii MvwYwZK e¨vL¨v Ki‡Z

cvie|

5| exU ev ¯^iK¤ú Gi msÁv Ges ex‡Ui MV‡bi †KŠkj eY©bv Ki‡Z

cvie|

6| MvwYwZK mgm¨v mgvavb Ki‡Z cvie|



myZivs kã GK cÖKvi kw³, hv GKwU K¤úbkxj e ‘̄ n‡Z Drcbœ n‡q H e ‘̄ msjMÖ

GKwU wbiwew”Qbœ w¯’wZ ’̄vcK gva¨‡gi ga¨ w`‡q Avgv‡`i Kv‡b †cŠu‡Q kÖæwZi Abyf‚wZ

Rb¥vq ev Rb¥vevi †Póv K‡i| K¤úgvb e ‘̄wU‡K ¯̂bK ev k‡ãi Drm e‡j|

kã I k‡ãi DrcwË

kã-

kã GK cÖKvi kw³| kã †Kvb K¤úgvb e ‘̄i Øviv m „ó Aby‡`N¨© Zi½B nj kã| 

†hgb wMUv‡ii Zv‡ii kã, gvby‡li evMhš¿, gvB‡µv‡dv‡bi c`v© BZ¨vw` n‡Z

Drcbœ Zi½ kã|



kã DrcwËi g~j DrmB e ‘̄i K¤úb| e ‘̄‡Z hZÿY K¤úb _v‡K ZZÿYB Gi kã

wbtmiY nq| G kã wbiwew”Qbœ w ’̄wZ ’̄vcK gva¨‡gi ga¨ w`‡q Avgv‡`i Kv‡b †cŠu‡Q

kÖe‡Yi Abyf‚wZ Rb¥vq| 

k‡ãi DrcwË -



GKwU myikjKvi ev my‡iwj KvuUv‡K AvNvZ Ki‡j my‡iwj KvuUv Kw¤úZ

n‡e I kã Drcbœ n‡e| my‡iwj KvuUv nvZ Øviv ¯úk© Ki‡j K¤úb eÜ

n‡e| d‡j kã wbtmiYI eÜ n‡e| myi wbtmiYKv‡j GKwU myikjvKvi

GK evûi ms¯ú‡k © iwÿZ GKwU SzjšÍ wc_ej myikjvKvi K¤ú‡bi `iyb

evi evi †L‡q m‡i hv‡”Q †evSv‡bv n‡q‡Q|



Avgv‡`i ‰`bw›`b AwfÁZv †_‡KI k‡ãi DrcwË I cÖK…wZ eyS‡Z

cvwi| †hgb †Kvb avZe c`v_© †g‡S‡Z c‡o †M‡j ev avZe c`v_©‡K 

†Kvb avZe `Û w`‡q AvNvZ Ki‡j k‡ãi m„wó nq ; wKš‘ nvZ ev k³ 

wKQz w`‡q †P‡c ai‡j kã eÜ n‡q hvq| evuwk dzu w`‡q wKsev ev`¨h‡š¿i

Zv‡i Uvb w`‡q ev XvK - †Xv‡ji Pvgovi c`v© Kvuwc‡q kã m„wó nq|

myZivs †evSv hv‡”Q †h, K¤úb †_‡KB kã m„wó nq| G K¤úb gva¨‡g 

Zi‡½i m„wó K‡i, hv Avgv‡`i Kv‡b c`v ©‡K Av‡›`vwjZ K‡i Ges Avgiv

kã ïb‡Z cvB|



kã GK cÖKvi Zi½| Zv wb‡Pi KviY ¸‡jv cÖgvY K‡i †h, kã Aby‰`N¨© Zi½ | 

(1) Zi½ m„wói Rb¨ e ‘̄i K¤úb cÖ‡qvRb| kã m„wói Rb¨I e ‘̄i K¤úb cÖ‡qvRb|

(2) Zi½ mÂvj‡bi Rb¨ w¯’wZ ’̄vcK gva¨‡gi cª‡qvRb nq, kã mÂvj‡bi mgqI

gva¨‡gi w¯’wZ ’̄vcK gva¨‡gi cª‡qvRb nq|

(3) Zi½ mÂvj‡bi Rb¨ gva¨g ’̄vbvšÍwiZ nq bv wKš‘ kã mÂvj‡bi mgqI

gva¨‡gi w¯’wZ ’̄vcK KYv¸‡jvi ’̄vbvšÍi N‡U bv|

kã GKwU AMÖMvgx Aby‰`N ©̈ Zi½ |

Avgiv Rvwb, Zi½ `y iK‡gi h_vt-

(1) AbycȪ ’ Ges (2) Aby‰`N¨© | 



(4) GK ¯ ’vb †_‡K Ab¨ ’̄v‡b mÂvwjZ n‡Z Zi‡½i wKQz mg‡qi cÖ‡qvRb nq, kã

mÂvj‡bi Rb¨I mg‡qi cÖ‡qvRb nq|

(5) Zi‡½i †eM gva¨‡gi cÖK…wZi Dci wbf©i K‡i| k‡ãi †eMI gva¨‡gi cÖK…wZ Gi 

Dci wbf©i K‡i|

(6) cÖ‡Z¨K Zi‡½i ‡hgb cÖwZdjb, cÖwZmiY, e¨wZPvi, Ges AceZ©b N‡U k‡ãi

†ejvI Zv N‡U|

(7) kã KwVb, Zij, evqexi gva¨‡g mÂvwjZ n‡Z cv‡i, hv Aby‰`N¨© Zi‡½i †ÿ‡Î

N‡U|

Dc‡iv³ NUbvmg~n n‡Z cÖgvwYZ nq †h, kã Dr‡mi K¤ú‡bi d‡j kã Drcbœ nq Ges

Aby‰`N¨© Zi½Kv‡i evqy gva¨‡gi ga¨ w`‡q mÂvwjZ n‡q Avgv‡`i Kv‡b †cŠu‡Q Ges Avgiv

Zv ïb‡Z cvB |

AZGe, kã GKwU AMÖMvgx Aby‰`N¨© Zi½|



GLv‡b, A= we¯Ívi, ω = KYvi †KŠwYK K¤úvsK =2πn = 

2𝜋

𝑡
Ges ωt = `kv | awi, 

O  we›`y¯ ’ KYvi G MwZ Wvbw`‡Ki KYv¸‡jv‡Z G‡Ki ci GK mÂvwjZ n‡”Q| Gi A_© 

n‡jv O Gi cieZx© KYvi wKQz mgq c‡i O KYvi `kvcÖvß n‡e| Zvi c‡ii KYv Av‡iv

GKUz c‡i O KYvi `kvcÖvß n‡e| d‡j O we›`y †_‡K Wvbw`‡Ki KYv¸‡jvi `~iZ¡ evovi

m‡½ `kv cv_©K¨I evo‡e| 

AMÖMvgx Zi‡½ mgxKiY cÖwZôv Ki -

g‡bKwi, GKwU AMÖMvgx Zi½ X  A‡ÿi w`‡K AMÖmi n‡”Q| awi, t mg‡q gva¨‡gi †Kv‡bv

GKwU KYvi O Gi miY = y (hv jw¤^K Zi‡½i †ÿ‡Î KYvi miY X Aÿ eivei Ges Avo 

Zi‡½i †ÿ‡Î KYvi miY Y Aÿ eivei N‡U| †h‡nZz gva¨‡gi KYvv¸‡jv mij Qw›`Z ¯ú›`‡b

Av‡›`vwjZ n‡”Q, Kv‡RB O KYvwUi MwZi mgxKiY n‡e, 

y=Asinωt -----------(1)



P we› ỳ‡Z KYvi MwZ mgxKiY n‡e,

y=Asin(ωt- 𝛿) ------------(2)

= Asin(ωt-
2𝜋

λ
x)

Avgiv Rvwb, GKwU c~Y© K¤ú‡b Zi½ †h cwigvY `~iZ¡ AwZµg K‡i Zv‡K Zi½ 

ˆ`N¨© (λ) e‡j| Ges G mgq `kv cv_©K¨ 2π nq| GLb O we›`y n‡Z x `~i‡Z¡ 

Aew¯’Z P we› ỳi KYvi we‡ePbv Kwi| awi, O we› ỳi KYvi mv‡_ Gi `kv

cv_©K¨ 𝛿| †m‡nZz λ `~iZ¡ AwZµg Kv‡j `kv cwieZ©b ev `kv cv_©K¨ 2π nq ; 

myZivs `~i‡Z¡i Rb¨ `kv cv_©K¨ n‡e, x we› ỳ‡Z KYvi MwZi mgxKiY n‡e, 

𝛿=

2𝜋

λ
x. 



= Asin(
2𝜋

𝑇
t-
2𝜋

λ
x)   [⸪ω= 

2𝜋

𝑇
]

= Asin2π (
𝑡

𝑇
-
𝑋

λ
)

= Asin2π (nt-
𝑋

λ
) [⸪ n= 

1

𝑇
]

= Asin2π (
𝑉𝑡

λ
-
𝑋

λ
) [⸪ v=nλ 𝑜𝑟 𝑛 =

𝑉

λ
]

⸫y = Asin
2𝜋

λ
(vt-x) ----------(3)

GLv‡b hw` Zi½ X A‡ÿi FYvZ¦K w`‡K AMÖmi nq, Z‡e MwZi mgxKiY

n‡e|

⸫ y = Asin
2𝜋

λ
(vt+x) ----------(4)

3bs I 4bs mgxKiYB n‡jv AMÖMvgx Zi‡½i mvaviY mgxKiY ev ivwkgvjv|



mgvb K¤úvsK I we Í̄v‡ii `ywU kã Zi‡½i DcwicvZ‡bi `iæb wbie ev †Rviv‡jv k‡ãi

m„wó n‡j H NUbv‡K k‡ãi e¨wZPvi e‡j| 

k‡ãi e¨wZPvi -

e¨wZPvi `yB ai‡bi

(1) MVbg~jK e¨wZPvi I    (2) aŸsmvZ¦K e¨wZPvi |



mgvb K¤úvsK I we Í̄v‡ii `ywU kã Zi‡½i DcwicvZ‡bi d‡j †h ¯’v‡b GKB 

`kvq wgwjZ nq, †mLv‡b jwä miY k‡ãi cÖ‡Z¨KwU Zi‡½i mi‡Yi †hvMd‡ji

mgvb nq| G‡ÿ‡Î n‡j, jwä miY wØ¸Y nq| d‡j jwä mi‡Yi ZxeªZv me‡P‡q

†ewk nq| G e¨wZPvi‡K MVbg~jK e¨wZPvi e‡j|

(1) MVbg~jK e¨wZPvi -



mgvb K¤úvsK I we¯Ív‡ii `ywU kã Zi‡½i DcwicvZ‡bi d‡j †h ¯’v‡b

wecixZ `kvq wgwjZ nq, †mLv‡b jwä miY k~b¨ nIqvq ‡Kv‡bv kã

†kvbv hvq bv| d‡j jwä mi‡Yi ZxeªZv me‡P‡q Kg nq| G e¨wZPvi‡K

aŸsmvZ¡K e¨wZPvi e‡j|

(2) aŸsmvZ¡K e¨wZPvi



(1) Zi½ `ywUi K¤úvsK I we¯Ívi mgvb n‡Z n‡e|

(2) Zi½ `ywUi AvKvi I `kv AcwiewZ©Z _vK‡e|

(3) Zi½ `ywUi gva¨‡gi †Kv‡bv GKwUi KYvi miY GKB †iLvq n‡e |

(4) k‡ãi Drm n‡Z aŸsmvZ¡K e¨wZPvi we›`y‡Z Zi½Ø‡qi AwZµvšÍ c_ 

cv_K ©̈ Gi AhyM¥ ¸wYZK n‡e Ges MVbg~jK e¨wZPv‡ii †ÿ‡Î Zi½Ø‡qi 

AwZµvšÍ c_ cv_K ©̈ ïb¨ A_ev Gi hyM¥ ¸wYZK n‡e| 

(5) Drm `ywU mymsMZ n‡Z n‡e|

e¨wZPv‡ii kZ©vejx-



awi, mgvb we¯Ívi I K¤úvs‡Ki `ywU kã Zi½ GKB †iLvq mÂvwjZ n‡q GK we›`y‡Z wgwjZ n‡jv| t
mg‡q c‡i †h †Kv‡bv we›`y‡Z G‡`i miY h_vµ‡g 𝑦1Ges 𝑦2 n‡j Avgiv cvB,

𝑦1 = 𝐴0 sin2π (nt-
𝑋1

λ
)   ---------(1) [⸪n= 

1

𝑇
]

𝑦2 = 𝐴0 sin2π (nt-
𝑋2

λ
) -----------(2) [⸪n= 

1

𝑇
]

GLv‡b, n= myikjvKvi K¤úvsK, λ = gva¨‡g k‡ãi Zi½ ˆ`N¨© I 𝐴0 = Zi‡½i we¯Ívi| G ’̄‡j 

cÖ_g Zi½ Av‡jvP¨ we›`y‡Z †h‡Z 𝑋1 c_ I wØZxq Zi½ H we›`y‡Z †h‡Z 𝑋2 c_ AwZµg K‡i|

GLb Zi½Ø‡qi DcwicvZ‡bi d‡j G‡`i jwä miY Y n‡j,

Y= 𝑦1 + 𝑦2

= 𝐴0 sin2π(nt-
𝑋1

λ
) + 𝐴0sin2π(nt-

𝑋2

λ
) 

=2 𝐴0 sin
2π{(nt− 𝑋1

λ
)+ (nt− 𝑋2

λ
)}

2
cos

2π{(nt− 𝑋1
λ

) − (nt− 𝑋2
λ

)}

2

=2𝐴0cos
2π{nt− 𝑋1

λ
− nt+ 𝑋2

λ
}

2
sin

2π{nt− 𝑋1
λ

+ nt− 𝑋2
λ

}

2

k‡ãi e¨wZPv‡ii MvwYwZK e¨vL¨v



=2𝐴0cos
2π{− 𝑋1

λ
+ 𝑋2

λ
}

2
sin

2π{2nt− (𝑋1
λ
+ 𝑋2

λ
)}

2

=2𝐴0cos
2π(𝑋2

λ
− 𝑋1

λ
)

2
sin

2π{2nt− (𝑋2
λ
+
𝑋1
λ
)}

2

= 2𝐴0cos π(
𝑋2−𝑋1

λ
) sinπ{2nt− (

𝑋2+𝑋1

λ
)}

= 2𝐴0cos π(
𝑋2−𝑋1

λ
) sin{2π

𝑉

λ
t−

2π
λ

(
𝑋2+𝑋1

2
)}

= 2𝐴0cos π(
𝑋2−𝑋1

λ
) sin{

2π
λ
vt−

2π
λ

(
𝑋2+𝑋1

2
)}

= A sin {
2π
λ
vt−

2π
λ

(
𝑋2+𝑋1

2
)}

⸫Y = A sin
2π
λ

{vt− (
𝑋2+𝑋1

2
)} -----------(1)

mgxKiY (1) GKwU bZzb Zi‡½i mgxKiY| myZivs †`Lv hv‡”Q †h, ` ywU Zi‡½i DcwicvZ‡bi

d‡j GKwU bZzb Zi½ m„wó nq| 

GLv‡b, A =2𝐴0cos π(
𝑋2−𝑋1

λ
) nj jwä we¯Ívi|



`ywU Zi‡½i DcwicvZ‡bi d‡j Drcbœ Zi‡½i we¯Ívi A =2𝐴0cos π(
𝑋2−𝑋1

λ
) Ges Gi gvb g~j

Zi½Ø‡qi c_ cv_K¨ (𝑋2−𝑋1) Gi wbf©i K‡i| MvwYwZK fv‡e cvIqv hvq, k‡ãi wZeªZv I Zi‡½i 

we¯Ív‡ii (A) e‡M©i mgvbycvwZK| A_v©r I∝ K(A)2 = K[2𝐴0cosπ(
𝑋2−𝑋1

λ
)] 2

=4K[(𝐴0)2cos2π(
𝑋2−𝑋1

λ
) ]

k‡ãi wZeªZv I m‡ev©”P n‡j MVbg~jK e¨wZPvi nq| 

hLb π(
𝑋2−𝑋1

λ
)=(0, π, 2π…)

ev, (𝑋2−𝑋1)= 0, λ, 2λ

ev, (𝑋2−𝑋1) = 0,

2λ

2
,

4λ

2
,---------- 2𝑛

λ

2

ZLb I=K(A)2 n‡e | GwU I Gi m‡ev©”P gvb| A_v©r †hme we›`y‡Z Zi½ `ywUi c_ cv_©K¨ 2𝑛
λ

2
nq, 

†mme we›`y‡Z Zi½ `ywU GKB `kvq wgwjZ nIqvq MVbg~jK e¨wZPvi m„wU n‡e| G Ae¯’vq Zi½Ø‡qi c_ 

cv_©K¨ k~b¨ A_ev

λ

2
Gi hyM¥ ¸wYZK n‡e|

k‡ãi MVbg~jK e¨wZPvi t-

GLv‡b,

A =2𝐴0cos

π(
𝑋2−𝑋1

λ
) nj

jwä we Í̄vi|



`ywU Zi‡½i DcwicvZ‡bi d‡j Drcbœ Zi‡½i we¯Ívi A =2𝐴0cos π(
𝑋2−𝑋1

λ
) Ges Gi gvb g~j

Zi½Ø‡qi c_ cv_K¨ (𝑋2−𝑋1) Gi wbf©i K‡i| k‡ãi wZeªZv k~b¨ n‡j aŸsmvZ¡K e¨wZPvi nq| 

aŸsmvZ¡K e¨wZPvi †ÿ‡Î,

π(
𝑋2−𝑋1

λ
)=

π
2

, 
3π
2

,

5π
2

--------BZ¨vw`

𝑋2−𝑋1 =
λ

2
, 
3λ
2

,

5λ
2

--------BZ¨vw`

=(2n+1)
λ

2
(n = 0,1,2,3------BZ¨vw`

aŸsmvZ¡K e¨wZPv‡ii †ÿ‡Î Zi½Ø‡qi c_ cv_©K¨

λ

2
Gi AhyM¥ ¸wYZK n‡e|

k‡ãi aŸsmvZ¡K e¨wZPvi



weU ev ¯̂iK¤ú t- mgvb ev cÖvq mgvb ZxeªZv Ges cÖvq mgvb K¤úvsKwewkó GKB 

w`‡K AMÖMvgx `ywU kã Zi‡½i DcwicvZ‡bi d‡j k‡ãi jwä cÖvej¨i n«vm ev e„w×i

NUbv‡K exU ev ¯̂iK¤ú e‡j| mgvb ev cÖvq mgvb ZxeªZv Ges cÖvq mgvb

K¤úvsKwewkó `ywU kã GK mv‡_ Drcbœ Ki‡j †`Lv hvq †h, kã GKUvbv n‡”Q bv

GKwU wbw`©ó mgq ci ci GKevi evo‡Q I GKevi Kg‡Q| k‡ãi wZeªZv Giæc

chv©qµwgK n«vm e„wä‡K ¯̂iK¤ú e‡j| cÖwZ ‡m‡K‡Û k‡ãi ZxeªZvi chv©qµwgK n«vm

ev e„wä Øviv weU ev ¯̂iK‡¤úi msL¨v (K¤úvsK) wbY©q Kiv nq|

exU ev ¯^iK¤ú Gi msÁv Ges ex‡Ui MV‡bi †KŠkj t-



cÖvq mgvb K¤úvsKwewkó `ywU kã Zi½ gva¨‡gi †Kv‡bv GKwU KYvi Dci wgwjZ

nevi ci Zv‡`i g‡a¨ `kv ˆelg¨ mg‡qi mv‡_ cwiewZ©Z nq Ges †Kv‡bv GK 

gyn~‡Z© KYvwUi Dci Zi½ mg`kvq Avevi cieZx© gyn~‡Z© Zi½Øq wecixZ `kvq

wµqv K‡i| 

GRb¨ Zi½Ø‡qi wgwjZ wµqvi GKwU wbw`©ó mgq ci ci KYvwUi miY Z_v k‡ãi

ZxeªZv GKevi me‡P‡q †ewk nq Ges Avi GKevi me‡P‡q Kg nq| k‡ãi ZxeªZvi

GB chv©qµwgK n«vm-e„w×i ¯̂iK¤ú|

exU ev ¯^iK¤ú MV‡bi †KŠkj -



cÖvq mgvb K¤úvsKwewkó `ywU myi kjvKv wbB| Zv‡`i‡K AvNvZ K‡i kã Zi½ Drcbœ Kwi| 

G Zi½ `ywU gva¨‡gi ga¨ w`‡q Pj‡Z _vK‡e| G‡Z gva¨‡gi GK we›`y‡Z kã Zi½ `ywU

†Kv‡bv GK mgq mg`kvq Ges cieZx© Aci GK mgq wecixZ `kvq wgwjZ n‡e| Dc‡ii

we›`y‡Z `ywU kã Zi½ GKB `kvq wgwjZ n‡q jwä k‡ãi we¯Ívi Zi½ `ywUi we¯Ív‡ii

†hvMd‡ji mgvb n‡e| d‡j jwä k‡ãi ZxeªZv †ewk n‡e| GLv‡b Zi½ ` ywU‡K miæ †iLv

Ges jwä kã Zi½‡K Awew”Qbœ †gvUv †iLv Øviv m~wPZ Kiv n‡q‡Q | 



hZB mgq mgq AwZevwnZ n‡e ZZB GKwU Zi½ AciwU‡K AwZµg Kivi †Póv Ki‡e | we›`y‡Z

Zi½ `ywU wecixZ `kvq _vKvq jwä k‡ãi we¯Ívi Zi½ `ywUi we¯Ív‡ii we‡qvMd‡ji mgvb n‡e| 

AZGe, jwä k‡ãi ZxeªZv Kg n‡e| cybivq we›`y‡Z Zi½ `ywU GKB `kvq _vKvq jwä k‡ãi

ZxeªZvi chv©qµ‡g n«vm- e„w× NU‡e| cÖwZ‡m‡K‡Û k‡ãi chv©qµ‡g n«vm ev e„w×I Øviv ¯^iK‡¤úi

msL¨v wbYx©Z n‡e|



evZv‡m GKwU myikjvKvi 10 wU c~Y© K¤úv‡¼ kã 5 wgUvi `~iZ¡ AwZµg K‡i| 

Zi½ ˆ`N¨© wbY©q Ki| evZv‡m k‡ãi 346 wgUvi/‡m‡KÛ n‡j kjvKwUi K¤úv¼ 

KZ ?

GLv‡b, 

K¤úv¼ msL¨v, N=10
`~iZ¡, S = 5𝑚
k‡ãi †eM, V=346 m/s
Zi½ ˆ`N¨©, 𝜆 =?
K¤úv¼ , n=?

mgvavb, Avgiv Rvwb, 𝜆 = 
S
n

=
5

10
= 0.5 m

Avevi, V=n𝜆

ev, n=
V
𝜆

=
346
0.5

=692 Hz



GKwU kãZi½ evqy‡Z 3 wgwb‡U 1020 wgUvi `~iZ¡ AwZµg | GB kã

Zi‡½I Zi½‰`N¨ © 50 †mw›UwgUvi n‡j chv©qKvj I K¤úvsK KZ?

GLv‡b, mgq, t=3min
=3× 60 sec
= 180sec 

`~iZ¡, S= 1020m 
Zi½‰`N¨©, 𝜆 =50cm

= 0.5 m
T=?

Ges n=?

mgvavb, Avgiv Rvwb, 

S=Vt

ev, V=
S
t

=
1020
180

=5.67 m/s

Avevi, V=n𝜆

ev, n=
V
𝜆

=
5.66
0.5

=11.34 Hz

Ges T=
1
n

=
1

11.34
=  0.088sec

DËi 11.34 Hz Ges 0.088sec



1| AvR‡Ki cv‡Vi Abykxjb

2| k‡ãi e¨wZPvi wK Ges k‡ãi e¨wZPv‡ii MvwYwZK e¨vL¨v Ki|

3| exU ev ¯̂iK¤ú Gi msÁv Ges ex‡Ui MV‡bi †KŠkj eY©bv Ki|

4| GB Aa¨v‡q MvwYwZK mgm¨v mgvavb Ki|

evwoi KvR t-

Re G¨mvB‡g›U nv‡Z †j‡L wb‡Ri Kv‡Q ivL‡Z n‡e Ges co‡Z n‡e | 



Dc ’̄vcK:-

‡gvt iwdKzj Bmjvg

BÝUªv±i (bb-‡UK)c`v_© 

‡kicyi cwj‡UKwbK Bbw÷wUDU. ‡kicyi|

‡kicyi cwj‡UKwbK Bbw÷wUDU AbjvBb K¬vk cÿ ‡_‡K mKj 1g 

ce© QvÎQvÎx‡`i RvbvB AvšÍwiK ï‡f”Qv I Awfb›`b --------



Avgiv GB Aa¨v‡q hv hv wkL‡Z cvie | 

1| kã I k‡ãi †eM wK Ges kã Gi DrcwË Av‡jvPbv Ki‡Z cvie ?

2| বিবিন্ন িম্াাংনির শব্দ বত্রী এিাং মােুনের শ্রািযত্ার সীমা |

3| wewfbœ Z‡j k‡ãi †kvlY, cÖwZdjb, cÖwZmiY msÁv Ki‡Z cvie|

4| k‡ãi cÖwZaŸwb wewfbœ e¨envwiK cÖ‡qvM Ki‡Z cvie|

5| k‡ãi cÖwZaŸwb mvnv‡h¨ mgy‡`ªi MfxiZv wbY©q Ki‡Z cvie|



Avgiv hv ïwb ZvB kã| kã GK cÖKvi kw³, hv Avgv‡`i kÖeY Bw›`ª‡q Abyf‚wZi mÂvi K‡i| 

evZv‡mi g‡a¨ m„ó GK ai‡bi hvwš¿K Zi½ Kv‡bi wfZi w`‡q gw¯Í‡®‹ wM‡q GK we‡kl Abyf‚wZ m„wó

K‡i| G we‡kl Abyf‚wZ‡K Avgiv kã ej‡Z cvwi| kã wewfbœ gva¨‡g MwZ‡eM wewfbœ MwZ‡eM cÖvß

nq| †hgb - KwVb gva¨‡g k‡ãi †eM me‡P‡q †ewk, Zij gva¨‡g Zvi †P‡q Kg Ges evqexq

gva¨‡g me‡P‡q Kg| ZvB ejv hvq, †h kw³ †Kv‡bv K¤úgvb e¯‘ †_‡K Drcbœ n‡q Awew”Qbœ

w¯’wZ¯’vcK gva¨‡gi ga¨ w`‡q Aby‰`N¨© Zi½ AvKv‡i mÂvwjZ n‡q Avgv‡`i Kv‡b kÖe‡Yi Abyf‚wZ

R¤§vq, Zv‡K kã e‡j|

kã I k‡ãi †eM

K¤ú‡bi d‡j k‡ãi DrcwË Ges Aby‰`N¨ © Zi½iæ‡c mÂvjb

kã



kã DrcwËi g~j KviY n‡jv e ‘̄i K¤úb| mvaviY †Kv‡bv e ‘̄i K¤úb, AbyiYb ev

Abybv‡`i d‡j k‡ãi DrcwË nq| †Kv‡bv e ‘̄ hZÿY K¤úbiZ _v‡K ZZÿYB

kã †kvbv hvq Ges K¤úb eÜ n‡q †M‡j Avi kã †kvbv hvq bv| wb‡b¥i K‡qKwU

cixÿvi ‡_‡K cÖgvY Kiv hvq †h, kã m „wói Rb¨ e ‘̄i K¤úb `iKvi|

k‡ãi DrcwË -



kã m„wói Rb¨ †hgb gva¨‡gi cÖ‡qvRb, †Zgwb kã mÂvj‡bi Rb¨ GKwU

gva¨‡gi cÖ‡qvRb| k‡ãi Drm Ges Avgv‡`i Kv‡b gv‡S Ggb GKwU Ro gva¨g

`iKvi, hv‡Z KYv¸‡jv chv©qµ‡g Kw¤úZ n‡q kã kw³‡Z Kv‡b †cŠu‡Q †`q| 

ZvB ejv hvq †h, kã mÂvj‡bi Rb¨ Awew”Qbœ w¯’wZ ’̄vcK gva¨‡gi cÖ‡qvRb| 

mvaviYfv‡e ejv hvq, evqy n‡jv GKwU Awew”Qbœ w¯’wZ ’̄vcK Ro gva¨g|

gva¨g Qvov kã mÂvjb Am¤¢e -



GwU GKwU `yB myikjvKvi hy³ AvqZKvi cȪ ’‡”Q`wewkó B¯úvZ `Û| wVK gvS

Lv‡b GKwU nvZj Av‡Q| myi kjvKvi GKwU evû‡Z c¨vWhy³ GKwU iev‡ii

nvZzwo w`‡q AvNvZ Kiv gvÎB evû¸‡jv Kvuc‡Z _v‡K| ZLb Kv‡bi Kv‡Q ai‡j

GwU †_‡K kã †kvbv hvq| 

1| myikjvKvi K¤úb -



`yB cÖvšÍ evuav GKwU Zv‡ii gvSLv‡b Dc‡ii †U‡b †Q‡o w`‡j ZviwU Kvuc‡Z

_vK‡e Ges †m mv‡_ kãI †kvbv hv‡e| nvZ w`‡q ai‡j K¤úb †_‡g hv‡e Ges

Avi kã †kvbv hv‡e bv| Dc‡iv³ cixÿvMy‡jv †_‡K cÖgvwYZ nq †h, K¤úbB

kã m„wói KviY| 

2। Zv‡ii K¤úb -



kã wewfbœ msL¨vi K¤úb Øviv m „ó nq Ges gvbyl 20 nvU©R †_‡K 20 wK‡jvnvU©R

ch©šÍ K¤úbhy³ kã ïb‡Z cvq|

GKwU gvÎ K¤úvsKwewkó kã‡K myi e‡j| Avi †Kv‡bv k‡ã hw` GKvwaK K¤úvsK

_v‡K Z‡e GB kã‡K ¯̂i e‡j| Avevi ¯̂i¸‡jvi g‡a¨ hvi K¤úvsK Kg _v‡K G‡K 

†gŠwjK myi Ges evKx¸‡jv n‡e Dcmyi| hw` †gŠwjK my‡ii mv‡_ Dcmyi¸‡jv

mij¸wYZK m¤úK© eRvq iv‡L, ZLb G‡K nvi‡gvwbK ev mg‡gj e‡j|

বিবিন্ন িম্াাংনির শব্দ বত্রী এিাং মােুনের শ্রািযত্ার সীমা -



GKwU ¯^‡ii g‡a¨ hZ †ewk nvi‡gvwbK ev mg‡gj _v‡K †mB kã ZZ‡ewk kÖæwZgayi nq| 

†m‡ÿ‡Î Dr‡mi K¤úbI wbqwgZ, chv©qe„Ë Ges wbiwew”Qbœ nq| Aciw`‡K, ¯î¸‡jvi

g‡a¨ nvi‡gvwbK ev mg‡gj Kg n‡j Ges Dr‡mi K¤úbI AwbqwgZ, Achv©qe„Ë I ÿY¯̂vqx

n‡j †mB kã kÖæwZ KUz nq|



Avgiv Rvwb, Dr‡mi K¤ú‡bi d‡j kã m „wó nq| Dr‡mi K¤úb hw` wbqwgZ, 

chv©qe„Ë I wbiwew”Qbœ nq, Z‡e Dr‡mi †mB kã kÖæwZgayi e‡j g‡b n‡e| 

Aciw`‡K Dr‡mi K¤úb hw` AwbqwgZ Achv©qe„Ë Ges ÿY ’̄vqx ev AvKw¯§K nq 

Z‡e †mB kã kÖæwZKUz n‡e|

kã wewfbœ msL¨vi K¤úb Øviv m„ó nq Ges gvbyl 20 nvR © †_‡K 20 wK‡jvnvR © chšÍ © 

K¤úbhy³ kã ïb‡Z cvq-

myihy³ k‡ãi mvaviY wZbwU ˆewkó _v‡K, 

†hgb-

1| ZxeªZv I cÖvej¨

2| ZxÿèZv

3| ¸Y ev RvwZ|



†h ˆewk‡ó¨i Rb¨ GKwU kã Ab¨wU A‡cÿv †ewk cÖej _v‡K ev g‡b nq, Zv‡K

k‡ãi ZxeªZv e‡j| Ab¨ fv‡e ejv hvq, GKK mg‡q GKK †ÿÎd‡j ‡h cwigvY

kãkw³ mÂvwjZ n‡Z cv‡i, Zv‡K k‡ãi ZxeªZv e‡j|

†Kv‡bv k‡ãi ZxeªZv Kv‡bi g‡a¨ †h ms‡e`b m „wó K‡i, Zv‡KB cÖvej¨ e‡j| 

ZxeªZv -

cÖvej¨ -



myihy³ k‡ãi †h ˆewk‡ó¨i Øviv †Kvb myiwU Pov I †Kvb myiwU Lv‡`র Zv eySv hvq, 

Zv‡K ZxÿèZv e‡j| ZxÿèZvi GKK n‡jv db|

ZxÿèZv -

myihy³ k‡ãi †h ˆewk‡ó¨i Øviv Avgiv wfbœ wfbœ ev`¨hš¿ †_‡K wbM©Z GKB cÖvej¨

I GKB ZxÿèZvi ¯̂i¸‡jvi g‡a¨ cv_©K¨ eyS‡Z cvwi, Zv‡K ¯^‡ii ¸Y ev RvwZ

e‡j|

¸Y ev RvwZ -



k‡ãi Dr‡mi K¤úb cÖwZ †m‡K‡Û 20 nvU©R Gi Kg n‡j †mB kã †kvbv hvq

bv| GB K¤úb‡K AekÖæwZ kã e‡j| Ab¨fv‡e ejv hvq †h, †h me k‡ãi

K¤úvsK 20 nvU©R Gi KgZg †mB me kã‡K AekÖæwZ kã e‡j| †hgb

wcucovi nvUv kã, cvwbi g‡a¨ gv‡Qi wePiY kã BZ¨vw`|

AekÖæwZ kã Ges kÖe‡YvËi k‡ãi K¤úvs‡Ki cwimxgv -

AekÖæwZ kã -



†h me k‡ãi K¤úvsK 20,000 nvU©R n‡Z †ewk, hv Avgv‡`i c‡ÿ †kvbv

m¤¢e bq, Zv‡K kÖe‡YvËi kã e‡j| †hgb ev`yi cÖvq GK jÿ nvU©R

K¤úvs‡K I kã ïb‡Z cvq, KzKzi 35000 nvU©R K¤úvs‡Ki kã ïb‡Z

cvq|

kÖe‡YvËi kã -



kÖe‡YvËi k‡ãi wewfbœ e¨envwiK cÖ‡qvM i‡q‡Q, †hgb

1| K¨vÝv‡ii wPwKrmvq|

2| e¨vK‡Uwiqv, fvBivm aŸs‡m|

3| m~ÿ hš¿cvwZ cwi®‹viKi‡Y|

4| A`ªeYxq wgkÖ‡Yi `ªeY ˆZix †Z|

5| m~ÿ dvUj kbv³Ki‡Y|

6| cvwbi wb‡P †Kv‡bv e ‘̄i Ae ’̄vb kbv³Ki‡Y| 

7| cvwbi MfxiZv wbY©‡q|

8 | †bŠhv‡bi c_ cÖ`k©‡b|

kÖe‡YvËi k‡ãi wewfbœ e¨envwiK cÖ‡qvM



kã GK ¯’vb †_‡K Drcbœ n‡q wewfbœ w¯’wZ ’̄vcK gva¨‡gi ga¨ w`‡q Mgb Kivi mgq

wKQz wKQz k‡ãi kw³ ÿq nq; Zvi KviY gva¨‡g k‡ãi kw³ †kvlY nq| G‡KB 

k‡ãi †kvlY e‡j|

k‡ãi †kvlY

wewfbœ Z‡j k‡ãi †kvlY, cÖwZdjb, cÖwZmiY -

k‡ãi †kvlY -



kã †Kv‡bv gva¨‡g e‡j| k‡ãi cÖwZdjb wewfbœ Z‡j wewfbœ iKg nq | hw` cÖwZdjK

Zj k³ Ges gm „Y nq, Z‡e AvcwZZ kã Ges cÖwZdwjZ kã GKB kw³ m¤úbœ nq| 

wKš‘ hw` cÖwZdjK Zj big I Agm „Y nq, Z‡e AvcwZZ kã Zzjbvq cÖwZdwjZ k‡ãi

kw³ Kg A_v©r Av‡¯Í †kvbv hv‡e|

1| cÖwZdj‡bi ag© e¨envi K‡i eo eo †bŠhvb, evwoNi, I mvgvb¨ `~i‡Z¡ K_K bj

e¨envi Kiv nq|

2| cÖwZdj‡bi ag© e¨envi K‡i †÷‡_v‡¯‹v‡ci mvnv‡h¨ ý`¯ú›`b ïbv hvq|

k‡ãi cÖwZdjb -

k‡ãi cÖwZdjb



GK gva¨g †_‡K Avjv`v Nb‡Z¡i Ab¨ †Kv‡bv gva¨‡g kã Zi‡½i mÂvj‡bi mgq

`yB we‡f` Z‡j kã Zi‡½i MwZc‡_i †h cwieZ©b nq Zv‡K k‡ãi cÖwZmiY e‡j|

k‡ãi cÖwZmiY -

k‡ãi cÖwZmiY Gi cixÿv t- GKwU cvZjv iev‡ei _wj‡Z Kve©b WvB A·vBW M¨vm c~Y© K‡i †mUv‡K

GKwU DËj †j‡Ýi AvK…wZ †`qv n‡jv | D³ †jÝwU‡K GKwU †d«‡g AvUwK‡q GK cv‡k GKwU Nwo

Ges Aci cv‡k GKwU wbw`©ó we›`y‡Z Kv‡b m‡ev©”P kã †kvbv hv‡e| GB cixÿv‡Z GUv cÖgvwYZ n‡jv

†h, kã Zi½ GK gva¨g †_‡K Aci gva¨‡g cÖwZmwiZ nq Ges Zv cÖwZmi‡Yi m~Î †g‡b P‡j|



kã hLb †Kvb cÖwZdjK Z‡j evav †c‡q cybivq wd‡i Av‡m, Zv‡KB cÖwZaŸwb e‡j| cÖwZaŸwbi

Kvi‡Y k‡ãi kw³ n«vm ev e „w× cvq bv| gvby‡li gw¯Í‡®‹ kÖeY Abyf‚wZi ¯ ’vwqZ¡Kvj ev 0.1 †m‡KÛ

Ges cÖwZaŸwb ïbvi Rb¨ Drm Ges c`©vi ga¨eZx© `~iZ¡ Kgc‡ÿ 33.2 wgUvi nIqv cÖ‡qvRb| 

wewfbœ †ÿ‡Î cÖwZaŸwbi cÖ‡qvM †`Lv hvq| †hgb -

1| mgy‡`ªi MfxiZv wbY©‡q,

2| ivWvi †hvMv‡hvM ¯ ’vc‡b, 

3| Lwb‡Z LwbR c`v‡_©i Aw¯ÍZ¡ wbY‡q,

4| m~ÿœ wQ`ª kbv³Ki‡Y|

cÖwZaŸwb wewfbœ e¨envwiK cÖ‡qvM -

cÖwZaŸwb -



mgy‡`ªi MfxiZv wbY©‡qi Rb¨ †bŠhv‡b †cÖiK MÖvnK hš ¿ e¨envi Kiv nq| wPÎ n‡Z A †cÖiK hš ¿ n‡Z

kã Drcbœ n‡q B MÖvn‡K wd‡i Av‡m| AB n‡Z C we›`yi MfxiZv CN, RvnvR n‡Z MÖvnK Ges

†cÖiK h‡š¿i `~iZ¡ h, cvwb‡Z k‡ãi †eM v, A n‡Z B kã †h‡Z mgq jv‡M 𝑡1Ges A n‡Z C †Z 

Ges C n‡Z B †Z kã hvevi mgq 𝑡2| 

ZvB, AB  = v 𝑡1
ev, d = v 𝑡1

ev, v =
d
𝑡1

mgy‡`ªi MfxiZv wbY©q -



Abyiæ‡c, AC+CB = v𝑡2 = 
d
𝑡1
× 𝑡2

wKš‘ ACN Ges BCN mg‡KvYx wÎf‚R nIqvq, AC=BC

2AC=
d
𝑡1
× 𝑡2

⸫ AC =
d
2
×

𝑡2

𝑡1

wKš‘ wPÎ n‡Z , CN= 𝐴𝐶2 − 𝐴𝑁2

= 𝐴𝐶2 − (
𝐴𝐵

2
)2

= {
𝑑

2
(
𝑡2

𝑡1
)}2 − (

𝑑

2
)2

⸫ CN =
𝑑

2
(
𝑡2

𝑡1
)2−1



ZvB mgy‡`ªi MfxiZv, H=h+CN

=h+
𝑑

2
(
𝑡2

𝑡1
)2−1

= h+
𝑑

2

𝑡2
2−𝑡1

2

𝑡1
2

=h+
𝑑

2𝑡1
𝑡2
2 − 𝑡1

2

= h+
v 𝑡1

2𝑡1
𝑡2
2 − 𝑡1

2

⸫H =h+
v
2

𝑡2
2 − 𝑡1

2

GwUB mgy‡`ªi MfxiZv|



kã Zi‡½i g‡Zv ivWvi Zi½ cÖwZaŸwb m „wó K‡i‡Z cv‡i| ivWvi wewfbœ

AvKvkhv‡bi PjvP‡ji d‡j m „ó k‡ãi cÖwZaŸwb cixÿv K‡i wegvbmn wewfbœ

AvKvkhv‡bi AvMgb evZ©v Rvbvq|

ivWvi †hvMv‡hvM -



†Kvb e ‘̄i g‡a¨ m~ÿœ wQ`ª, hv ¯̂vfvweKfv‡e †`Lv hvq bv Giæc e ‘̄‡Z kã †cÖiY

Ki‡j hw` cÖwZaŸwb ïbv ‡M‡j wQ`ª Av‡Q e‡j g‡b Kiv nq| 

m~ÿè wQ`ª wbY©q -



1| AvR‡Ki cv‡Vi Abykxjb

2| kã wK Ges kã Gi DrcwË Av‡jvPbv Ki‡Z cvie ?

3| বিবিন্ন িম্াাংনির শব্দ বত্রী এিাং মােুনের শ্রািযত্ার সীমা |

4| wewfbœ Z‡j k‡ãi †kvlY, cÖwZdjb, cÖwZmiY msÁv Ki‡Z

cvie|

5| k‡ãi cÖwZaŸwb wewfbœ e¨envwiK cÖ‡qvM Ki‡Z cvie|

6| k‡ãi cÖwZaŸwb mvnv‡h¨ mgy‡`ªi MfxiZv wbY©q Ki‡Z cvie|

Re G¨mvB‡g›U nv‡Z †j‡L wb‡Ri Kv‡Q ivL‡Z n‡e Ges co‡Z

n‡e | 

evwoi KvR t-



Dc¯’vcK:-

‡gvt iwdKzj Bmjvg

BÝUªv±i (bb-‡UK)c`v_© 

‡kicyi cwj‡UKwbK Bbw÷wUDU. ‡kicyi|

‡kicyi cwj‡UKwbK Bbw÷wUDU AbjvBb K¬vk cÿ ‡_‡K mKj 1g ce© 

QvÎQvÎx‡`i RvbvB AvšÍwiK ï‡f”Qv I Awfb›`b --------



Avgvi K¬vk bs-11

ZvwiL t-30/01/2025 Bs  mgq t- 02.00 P.M
welq t- wdwR· -1 ,  welq †KvW t-(25912)

Av‡jvPbv welq t- 11Zg Aa¨vq (kã, k‡ãi †eM Gi evKx Ask ) 

1g ce© -- 2q wkdU

, wmwfj, Kw¤úDUvi|



Avgiv GB Aa¨v‡q hv hv wkL‡Z cvie | 

1| k‡ãi †eM wK Ges Bnvi ms‡ÿ‡c Av‡jvPbv Ki‡Z cvie ?

2| evZv‡m k‡ãi †eM m¤úwK©Z wbDU‡bi m~Î Ges j¨vcjv‡mi ms‡kvab

Gi e¨vL¨v Ki‡Z cvie|

3| evqy‡Z k‡ãi †e‡Mi Dci ZvcgvÎv, Pvc, I Av`ªZv©i cÖfve Zzjbvi

e¨vL¨v Ki‡Z cvie|

4| k‡ãi Abybv` wK? D`vniYmn Abybv‡`i e¨vL¨v Ki‡Z cvie|

5|  Abybv` evqy c×wZ‡Z k‡ãi †eM wbY©q Ki‡Z cvie|



kã GKK mg‡q wbw`©ó w`‡K wbw`©ó gva¨‡g †h `~iZ¡ AwZµg K‡i, Zv‡K k‡ãi

†eM e‡j| GwU gva¨g †f‡` wewfbœ nq| †hgb KwVb gva¨‡g k‡ãi †eM me‡P‡q

†ewk, Zij Zvi †P‡q GKUz Kg Ges evqy‡Z me‡P‡q Kg| evqy‡Z k‡ãi †eM

0℃ ZvcgvÎvq Ges 76cm cvi` Pv‡c 332m𝑠−1|

k‡ãi †eM



‡Kvb gva¨‡gi k‡ãi †eM gva¨‡gi w¯’wZ¯’vcK ¸Yv‡¼i eM©g ~‡ji mgvbycvwZK Ges Nb‡Z¡i

eM©g~‡ji e¨¯ÍvbycvwZK|

gva¨‡gi w¯’wZ ’̄vcK ¸YvsK E Ges NbZ¡ 𝜌 n‡j

k‡ãi †eM, v=
E
𝜌

----(1)

evqyexq ev M¨vmxq gva¨‡gi †ÿ‡Î w¯’wZ¯’vcK ¸YvsK E, AvqZb ¸YvsK B Gi mgvb n‡j, 

ZLb k‡ãi †eM, v =
B
𝜌

----------(2)

evZv‡m k‡ãi †eM m¤úwK©Z wbDU‡bi m~Î Ges j¨vcjv‡mi ms‡kvabx



Avevi wbDU‡bi g‡Z, M¨vmxq ev evqyexq gva¨‡g k‡ãi we¯Í „wZ GKwU m‡gvò

cÖwµqv| GB m‡gvò cÖwµqvq †ÿ‡Î e‡q‡ji m~Îvbymv‡i wbw`©ó ZvcgvÎvq

PV= c (aªæeK) ----------(3) 

(3) bs mgxKiY †K V Gi mv‡c‡ÿ Dfqw`‡K AšÍixKiY K‡i cvB, 

𝑑

𝑑𝑣
(PV) =0

ev, P
𝑑

𝑑𝑣
(V)+ V

𝑑

𝑑𝑣
(P)=0



ev, P.1+ V
𝑑

𝑑𝑣
(P)=0

ev, V
𝑑

𝑑𝑣
(P)= -P ev, P = -V

𝑑

𝑑𝑣
(P)

ev, P = -
𝑑𝑃𝑉

𝑑𝑉

ev, P = -
𝑑𝑃
𝑑𝑉

𝑉

ev, P = -
AvqZb cxob

AvqZb weK…wZ

ev, P = AvqZb ¸YvsK

⸫ P = (B) ---------(3)

[⸪ (𝑑𝑃) =AvqZb cxob, 

(

𝑑𝑉

𝑉
) = AvqZb weK …wZ

AvqZb ¸YvsK =(B)]



(3) bs mgxKiYwU nj M¨vmxq gva¨g k‡ãi †eM msµvšÍ wbDU‡bi m~Î|

GB m~Î cÖgvY ZvcgvÎv I Pv‡c evqyi Pvc, P = 1.013× 105𝑁𝑚−2
Ges evqyi

NbZ¡ 𝜌 = 1.293 𝐾𝑔𝑚−3
n‡j ,

2bs mgxKiY n‡Z cvB k‡ãi †eM, v=
B
𝜌

ev, v=
P
𝜌

= 

1.013×105

1.293
= 280 m𝑠−1 (cÖvq)

wKš‘ wewfbœ cixÿvq ¯̂vfvweK ZvcgvÎv I Pv‡c evqy‡Z k‡ãi †eM cÖvq, wbDU‡bi

cixÿvq wbYx©Z gv‡bi mv‡_ m½wZc~Y© bq| G Kvi‡Y j¨vcjv‡mi wbDU‡bi m~ÎwU

ms‡kvab K‡ib| 



j¨vcjv‡mi ms‡kvab t-

j¨vcjv‡mi g‡Z, evqy‡Z k‡ãi mÂvjb GKwU iæ×Zvcxq cÖwµqv| G 

cÖwµqvq PV𝛾=c( aªeK) ----------------- (5)

(5) bs mgxKiY †K V Gi mv‡c‡ÿ Dfqw`‡K AšÍixKiY K‡i cvB, 

𝑑

𝑑𝑣
(PV𝛾) =0

ev, P
𝑑

𝑑𝑣
(V𝛾) + V𝛾

𝑑

𝑑𝑣
(P) = 0

ev, P.γ(V𝛾−1) + V𝛾
𝑑(P)
𝑑𝑣

= 0

ev, P.γ(V𝛾. V−1) = - V𝛾
𝑑(P)
𝑑𝑣

ev, P.γ
1

𝑉
= -

𝑑P

𝑑𝑣

‡hLv‡b,

P= M¨v‡mi Pvc ,

V = M¨v‡mi AvqZb, 

γ = M¨v‡mi `yB Av‡cwÿK

Zv‡ci AbycvZ|



ev, P.γ = -
𝑑P×𝑉

𝑑𝑣

ev, P.γ = -
𝑑𝑃
𝑑𝑉

𝑉

= -
AvqZb cxob (𝑑𝑃)

AvqZb weK…wZ (
𝑑𝑉

𝑉
)

= AvqZb ¸YvsK (B)

⸫ P.γ = B -------------------(4)

evqyexq ev M¨vmxq gva¨‡gi †ÿ‡Î w¯’wZ ’̄vcK ¸YvsK E, 

AvqZb ¸YvsK B Gi mgvb n‡j ZLb k‡ãi †eM, 

v=
B
𝜌

ev, v =
P.γ

𝜌
-----(5)

[⸪ (𝑑𝑃) =AvqZb cxob, 

(

𝑑𝑉

𝑉
) = AvqZb weK…wZ

AvqZb ¸YvsK =(B)]



(5) bs mgxKiYwU nj M¨vmxq gva¨g k‡ãi †eM msµvšÍ

j¨vcjv‡mi ms‡kvab m~Î| GB m~Î cÖgvY ZvcgvÎv I Pv‡c evqyi

Pvc P = 1.013× 105𝑁𝑚−2
Ges evqyi NbZ¡, 

𝜌 = 1.293 𝐾𝑔𝑚−3
, γ =1.4 n‡j (5) bs mgxKiY n‡Z

cvB k‡ãi †eM, 

v =
P.γ

𝜌
=

1.4×1.013×105

1.293

= 332.16 m𝑠−1

hv cixÿvjä gv‡bi mv‡_ wg‡j hvq|



(1)KwVb c`v‡_©i k‡ãi †eM t-

†jvnvi Bqs Gi ¸YvsK, Y = 2.14× 1011𝑁𝑚−2
Ges Gi NbZ¡ 𝜌 = 7.630

× 103 𝐾𝑔𝑚−3

Z‡e †jvnvi wfZi k‡ãi †eM , v=
Y
𝜌

= 

2.14×1011

7.630 ×103
= m𝑠−1 (cÖvq)

(2) Zij c`v‡_©i k‡ãi t-

cvwbi AvqZb w ’̄wZ ’̄vcK ¸YvsK K = 2.04× 109𝑁𝑚−2
Ges NbZ¡ 𝜌 = 1 ×

103𝐾𝑔𝑚−3
nq 

Z‡e cvwb‡Z k‡ãi †eM ,

v=
K
𝜌

= 

2.04×109

1 ×103
= m𝑠−1 (cÖvq)



(3) evqy‡Z Av`k© ZvcgvÎv Ges Pv‡c k‡ãi †eM t-

mvaviYZ NTP  ej‡Z ℃ Ges 76cm cvi` Pvc‡K eySvq|

ZvB P=76×13.6×981 dyne/cm2

𝜌 = 0.001293 gm/ cm3, 𝛾 = 1.4

wKš‘ j¨vcjv‡mi ms‡kvabx Abymv‡i- v =
P.γ

𝜌

=

1.4×76×13.6×981
0.001293

= 332 m𝑠−1

A_v©r NTP †Z w ’̄i evqy‡Z k‡ãi †eM 332 m𝑠−1



Pv‡ci cÖfve t- awi, w ’̄i ZvcgvÎvq m f‡ii †Kvb M¨v‡mi Pvc P1†_‡K P2 †Z 

cwiewZ©Z nIqvq AvqZb V1 †_‡K V2 n‡j Zvi NbZ¡ 𝜌1 †_‡K 𝜌2 n‡jv| Z‡e

e‡q‡ji m~Î ‡_‡K 

P1V1= P2V2

P1

P2
=

V1
V2

----------(1)   wKš‘ AvqZb V = 

fi(m)
NbZ¡(𝜌)

evqy‡Z k‡ãi †e‡Mi Dci ZvcgvÎv, Pvc, I Av`ªZv©i cÖfve Zzjbv



V1
V2

=

m
𝜌1
m
ρ2

ev,  

V1
V2

=

𝜌2

𝜌1
----------(2)

(1) bs Ges (2) bs n‡Z cvB,

P1

P2
= 

𝜌2

𝜌1
ev, 

P1

𝜌1
= 

P2
𝜌2

---------- (3) 

A_v©r w¯’i ZvcgvÎvq Pv‡ci cwieZ©‡bi mv‡_ NbZ¡ cwiewZ©Z nq|

A_v©r

P
𝜌

aªæe nq wKš‘ k‡ãi †eM =

P.γ

𝜌

myZivs w¯’i ZvcgvÎvq M¨v‡mi Pv‡ci cwieZ©b n‡j k‡ãi †e‡Mi cwieZ©b nq 

bv|  



ZvcgvÎvi cÖfve t-

M¨v‡mi ZvcgvÎvi cwieZ©b n‡j Zvi Nb‡Z¡i cwieZ©b nq, d‡j k‡ãi †e‡Mi I cwieZ©b

nq| awi, 0℃Ges t ℃ ZvcgvÎvq M¨v‡mi NbZ¡ h_vµ‡g 𝜌0 I 𝜌𝑡 & Ges k‡ãi †eM

h_vµ‡g 𝑉0I 𝑉𝑡 |  

⸫ 𝑉0 =
Pγ
𝜌0

-----------(1)  Ges 𝑉𝑡 =
Pγ
𝜌𝑡

-----------(2) 

wKš‘ 𝜌0 = 𝜌𝑡(1+∝ 𝑡) GLv‡b, ∝ = M¨v‡mi AvqZb cÖmviv¼ = 

1

273
/ ℃

2bs †K 1bs Øviv fvM K‡i cvB ,

𝑉𝑡

𝑉0
=

Pγ
𝜌𝑡

Pγ
𝜌0

=

Pγ×𝜌0
𝜌𝑡×Pγ

= 

𝜌0

𝜌𝑡
= 

𝜌𝑡(1+∝𝑡)
𝜌𝑡

= (1+ ∝ 𝑡)



𝑉𝑡

𝑉0
= (1+ ∝ 𝑡) = (1+

1

273
𝑡) = (

273+𝑡

273
) =

𝑇

𝑇0

𝑉𝑡

𝑉0
= 

𝑇

𝑇0
⸫ 𝑉 = T

A_v©r M¨vmxq gva¨g k‡ãi †eM M¨v‡mi cig ZvcgvÎvi eM©g~‡ji mgvbycvwZK|

A_v©r

𝑉𝑡

𝑉0
= (1+

1

273
𝑡) = (1+

1

273
𝑡)

1

2

𝑉𝑡

𝑉0
= (1+

1

2
×

1

273
𝑡)   [wØc`x Dccv`¨ e¨envi K‡i] 

𝑉𝑡 = 𝑉0 (1+
1

546
𝑡) = 332 (1+0.00183 𝑡)  (𝑉0 =332 wgUvi †m‡KÛ

−1

𝑉𝑡= 332 +0. 61𝑡) wgUvi †m‡KÛ
−1

A_v©r cÖwZ wWwMÖ †mjwmqvm ZvcgvÎvq e„w×i Rb¨ k‡ãi †eM 0.61 wgUvi ev

(cÖvq) 2 dzU e„w× cvq| 



wbw`©ó w`‡K GKK mg‡q Zi½ †h `~iZ¡ AwZµg K‡i Zv‡K Zi½ ‡eM (𝜈) e‡j| 

†Kvb K¤úbkxj e ‘̄ GKwU c~Y© K¤úb m¤úbœ Ki‡Z †h mgq jv‡M Zv‡K †`vjbKvj

(Τ) e‡j Ges †mB mg‡q Zi½ †h `~iZ¡ AwZµg K‡i Zv‡K Zi½ ˆ`N¨ (𝜆) e‡j| 

GK †m‡K‡Û hZ¸‡jv c~Y© K¤úb nq Zv‡K K¤úvsK n e‡j| 

mg‡e‡M MwZkxj e ‘̄i †eM (𝜈) = 

`~iZ¡

mgq

=
𝜆

Τ

Zi½ ˆ`N ©̈ Ges K¤úvs‡Ki gva¨‡g k‡ãi †eM wbY©q



⸫ Zi½ †eM, (𝜈) = 

`~iZ¡

mgq

=
𝜆

Τ
-------------(1)

wKš‘ n wU K¤úb c~Y© Ki‡Z mgq jv‡M 1 †m‡KÛ

⸫ 1 wU K¤úb c~Y© Ki‡Z mgq jv‡M 1/n †m‡KÛ

‡`vjbKv‡ji msÁvbymv‡i, Τ = 

1

𝑛
ev, n = 

1

𝑇
(1) bs mgxKib n‡Z cvB

𝜈 =
𝜆

Τ
= 

1

Τ
. 𝜆 = n. 𝜆 ev, 𝜈= n 𝜆 (cÖgvwYZ)



Abybv` 

GKwU chv©qe„Ë ej †Kv‡bv e ‘̄‡Z cÖ‡qvM Kiv n‡j e Í̄wU cÖv_wgKfv‡e Lye Aí we Í̄v‡i

Kvuc‡Z _vK‡e| wKš‘ hLb cÖhy³ chv©qe„Ë e‡ji K¤úvsK e ‘̄i ¯̂vfvweK K¤úvs‡Ki

mgvb n‡e ZLb K¤ú‡bi we Í̄vi Ges k‡ãi ZxeªZv A‡bK †e‡o hv‡e| GB NUbv‡K

Abybv` e‡j|



(1) GwU avZe `‡Ûi GK cÖvšÍ ¯ú`b m„wóKvix h‡š¿ mv‡_ mshy³ GKwU

wmMb¨vj †Rbv‡iUi D³ hš¿wU avZe iWwUi mshy³ cÖvšÍ n‡Z `~ieZx© cÖv‡šÍ

Zi½ m„wó Ki‡e| Zi½¸‡jv `~ieZx© cÖvšÍ n‡Z cÖwZdwjZ n‡q w¯’i _vK‡e| 

Aí K¤úb n‡Z ax‡i ax‡i Gi K¤úb evov‡e n‡e| hLb Df‡qi K¤úvsK

mgvb n‡e ZLb Abybv‡`i m„wó n‡e|

Abybv‡`i D`vniY t-



(2) GB cixÿvq `ywU ÷¨v‡Ûi mv‡_ `ywU †`vjK Szjv‡bv n‡q‡Q hvi `ywUi †`vjb

ˆ`N¨© mgvb A Ges B | GLb A †Z †`vj w`‡j cÖvq mv‡_ mv‡_ B wU `yj‡Z ïiæ

Ki‡e| A Ges B †`vjK `ywUI cÖvq GK mv‡_ `yj‡Z ïiæ Ki‡jI wKQzÿY ci B
†_‡g hv‡e Avevi wKQzÿY ci B `yj‡Z ïiæ Ki‡e | A Ges B ‡`vjK `ywUi

ˆ`N¨© mgvb nIqvq Giv ciek K¤ú‡b `yj‡Z _vK‡e Ges GLv‡b Abybv‡` m „wó

n‡e| 



GK gyL †Lvjv cvwb fwZ© b‡ji Dci evZv‡mi GKwU ¯Í¤¢ _v‡K| GKwU

AvNvZcÖvß myiwj KvuUv‡K H evqy ¯Í‡¤¢i Dci ai‡j myiwj KvuUvi chv©qe „Ë

K¤úvsK b‡ji wfZ‡ii evZv‡mi ¯Í¤¢‡K myiwj KvuUvi K¤ú‡b eva¨ n‡q GKB 

nv‡i Kvuc‡Z ïiy Ki‡e ZLb Abybv‡`i m „ó n‡e| d‡j Lye †Rv‡i GKUvbv

k‡ãi m „ó n‡e|

GLv‡b, k‡ãi †eM V=2n(𝑖2 − 𝑖1)
𝑖2 = wØZxq Abybv‡`i ˆ`N ©̈ 

𝑖1 = cÖ_g Abybv‡`i ˆ`N ©̈

n = K¤úvsK

Abybv` evqy c×wZ‡Z k‡ãi †eM



GKwU kãZi½ evqy‡Z 3 wgwb‡U 1020 wgUvi `~iZ¡ AwZµg | GB kã Zi‡½I 

Zi½‰`N ©̈ 50 †mw›UwgUvi n‡j chv©qKvj I K¤úvsK KZ?

GLv‡b, mgq, t=3min
=3× 60 sec
= 180sec 

`~iZ¡, S= 1020m 
Zi½‰`N ©̈, 𝜆 =50cm

= 0.5 m
T=?

Ges n=?

mgvavb, Avgiv Rvwb, 

S=Vt

V=
S
t

=
1020
180

=5.67 m/s

Avevi, V=n𝜆

ev, n=
V
𝜆

=
5.66
0.5

=11.34 Hz

Ges T=
1
n

=
1

11.34
=  0.088sec

DËi 11.34 Hz Ges 0.088sec



mgm¨v t- KZ ZvcgvÎvq k‡ãi †eM ℃ Gi wØ¸Y n‡e|

mgvavb, Avgiv Rvwb, 

𝑉𝑡

𝑉0
= (1+α𝑡)

GLv‡b, 𝑉𝑡 =2𝑉0 Ges α = 

1

273

ZvB,

2𝑉0

𝑉0
= (1+α𝑡)

ev, 2 = (1+α𝑡)
ev, 4 = (1+α𝑡) (Dfq c‡ÿ eM© K‡i cvB)

ev, 4 -1= α𝑡

ev, 𝑡 =

3

α
=

3
1

273

= 3×
273

1
= 819 ℃ ⸫ 𝑡= 819 ℃

mgvavb Ki t-KZ ZvcgvÎvq k‡ãi †eM ℃ Gi wZb¸Y n‡e|



mgm¨v t- 266 Hz K¤úv¼wewkó GKwU myi kjvKv GK 

gyL †Lvjv GKwU b‡ji wfZ‡i Ave× evqy¯Í‡ii Dci ai‡j

30cm Ges 90cm ˆ`N¨© Abybv` nq| k‡ãi †eM KZ ? 

GLv‡b,

n= 266 Hz 
𝑖1= 30cm ,
𝑖2 = 90cm

V=?

mgvavb, 

Avgiv Rvwb, 

k‡ãi †eM V=2n(𝑖2 − 𝑖1)
=2×266(90-30)

=30720cm/s
= 307.2 m/s

mgm¨v t- 385 Hz K¤úv¼wewkó GKwU K¤úgvb myi kjvKv†K AvNvZ

K‡i GKwU Abybv` b‡ji mvg‡b ai‡j 31cm Ges 75cm ˆ`N¨© Abybv` 

nq| k‡ãi †eM KZ ? 



1| AvR‡Ki cv‡Vi Abykxjb|

2| k‡ãi †eM wK Ges Bnvi ms‡ÿ‡c Av‡jvPbv Ki‡Z cvie ?

3| evZv‡m k‡ãi †eM m¤úwK©Z wbDU‡bi m~Î Ges j¨vcjv‡mi

ms‡kvab Gi e¨vL¨v Ki‡Z cvie|

4| evqy‡Z k‡ãi †e‡Mi Dci ZvcgvÎv, Pvc, I Av`ªZv©i cÖfve

Zzjbvi e¨vL¨v Ki‡Z cvie|

5| k‡ãi Abybv` wK? D`vniYmn Abybv‡`i e¨vL¨v Ki‡Z cvie|

6|  Abybv` evqy c×wZ‡Z k‡ãi †eM wbY©q Ki‡Z cvie|

Re G¨mvB‡g›U nv‡Z †j‡L wb‡Ri Kv‡Q ivL‡Z n‡e Ges co‡Z

n‡e | 

evwoi KvR -









Dc¯’vcK:-

‡gvt iwdKzj Bmjvg

BÝUªv±i (bb-‡UK)c`v_© 

‡kicyi cwj‡UKwbK Bbw÷wUDU. ‡kicyi|

‡kicyi cwj‡UKwbK Bbw÷wUDU AbjvBb K¬vk cÿ ‡_‡K mKj 1g 

ce© QvÎQvÎx‡`i RvbvB AvšÍwiK ï‡f”Qv I Awfb›`b --------



Avgiv GB Aa¨v‡q hv hv wkL‡Z cvie | 

1| Av`k© M¨vm wK Ges Bnvi †Kvb m~Î¸‡jv †g‡b P‡j Zv ej‡Z cvie?

2| M¨v‡mi m~Î¸‡jv wK wK? 

3| M¨v‡mi m~‡Îi mgxKiY cÖgvY Ki‡Z cvie|

4| cig k~b¨ ZvcgvÎv wK Ges cÖgvY ZvcgvÎv I Pv‡ci msÁv ej‡Z

cvie|

5| M¨v‡mi Abyi †gŠwjK ¯^xKvh© mg~n Av‡jvPbv Ki‡Z cvie|

6| cÖgvY Ki‡Z cvie PV=nRT|



‡h ZvcgvÎvq cÖgvY Pv‡c eid M‡j cvwb‡Z cwiYZ nq ev cvwb

R‡g ei‡d cwiYZ nq ‡mB ZvcgvÎv‡K cÖgvY ZvcgvÎv e‡j| 

†mjwmqvm †¯‹‡j GwU 0℃ Ges †Kjwfb †¯‹‡j GwU 273K

cÖgvY ZvcgvÎv

cÖgvY Pvc

450 Aÿvs‡k 273K ZvcgvÎvq (mgy`ª mgZ‡j) Dj¥¤f̂v‡e Aew¯ ’Z 

760mm D”PZvwewkó ï®‹ I weï× cvi` ¯ ’¦¤¢ †h Pvc †`q Zv‡K

cÖgvY Pvc e‡j|



c`v_©weÁv‡bi †h kvLvq wbw`©ó AvqZ‡bi evqy‡Z Rjxqev‡®úi

cwigvY wb‡q Av‡jvPbv Kiv nq Zv‡K Av`ª©ZwwgwZ e‡j|

c„w_exi mvMi, b`-b`x, Lvjwej, cyKzi cÖf…wZ †_‡K cÖwZwbqZ

cvwb ev®úvwqZ n‡”Q Ges GB Rjxev®ú evqygÛ‡j wg‡k hv‡”Q| 

†gN, e„wó, wkwki, Kzqvkv cªf…wZ †_‡K evqygÛ‡j Rjxqev‡®úi

Dcw¯’wZi cÖgvY cvIqv hvq| wewfbœ ¯’v‡b wewfbœ mg‡q evqygÛ‡j

Rjxq ev‡®úi cwigvY wewfbœ nq| GUv wbf©i K‡i¯’vb I 

AvenvIqvi Dci| 

Av`ª©ZvwgwZ



†h mKj M¨vm mKj ZvcgvÎvq I Pv‡c e‡q‡ji I Pvj©m Gi m~Î cyiwcywi

†g‡b P‡j Zv‡`i‡K Av`©k M¨vm e‡j| e¯Í‡e Av`©k M¨vm cvIqv hvq bv| 

KviY †Kvb ev¯Íe M¨vmB mKj ZvcgvÎv I Pv‡c M¨v‡mi m~Î¸‡jv †g‡b P‡j

bv| Z‡e wb‡¤œ Pv‡c I D”P ZvcgvÎvi ev¯Íe M¨vm M¨v‡mi m~Î¸‡jv †g‡b P‡j|

Av`k© M¨vm



M¨v‡mi wZbwU Pjivwk h_v Pvc, ZvcgvÎv I AvqZ‡bi †h †Kvb GKwU w¯ ’i

_vK‡j Ab¨ `ywU cwiewZ©Z nIqvi mgq wbw`©ó m~Î †g‡b P‡j| ZvB Pv&c, 

AvqZb I ZvcgvÎvi g‡a¨ m¤úK©hy³ wZbwU m~Î Av‡Q| G¸‡jv‡K M¨vmxq

m~Î e‡j|

M¨v‡mi m~Î



1| e‡q‡ji m~Î t-

ZvcgvÎv w ’̄i _vK‡j AvqZb I Pv‡ci g‡a¨ m¤úK© wb‡`©k K‡i| A_ev †Kvb wbw`©ó 

f‡ii M¨v‡mi ZvcgvÎv w ’̄i _vK‡j Zvi AvqZb Pv‡ci e¨v ’̄vbycv‡Z cwiewZ©Z nq|

2| Pvj©m m~Î t-

Pvc w ’̄i _vK‡j AvqZb I ZvcgvÎvi g‡a¨ m¤úK© wb‡`©k K‡i| A_ev †Kvb wbw`©ó 

f‡ii M¨v‡mi Pvc w ’̄i _vK‡j Zvi AvqZb Gi cig ZvcgvÎv mgvbycvwZK|

3| Pvcxq m~Î t-

AvqZb w ’̄i _vK‡j Pvc I cig ZvcgvÎv g‡a¨ m¤úK© wb‡`©k K‡i| A_ev †Kvb wbw`©ó 

f‡ii M¨v‡mi AvqZb w ’̄i _vK‡j Zvi Pv‡ci Gi cigZvcgvÎv mgvbycvwZK|

m~Î¸‡jv n‡jv-



ZvcgvÎv w¯ ’i _vK‡j AvqZb I Pv‡ci g‡a¨ m¤úK© wb‡`©k K‡i| A_ev †Kvb wbw`©ó f‡ii M¨v‡mi

ZvcgvÎv w ’̄i _vK‡j Zvi AvqZb Pv‡ci e¨v ’̄vbycv‡Z cwiewZ©Z nq|

e¨vL¨v t- †Kvb M¨v‡mi ZvcgvÎv w¯ ’i _vK‡j AvqZb V I Pvc p n‡j, 

V  α
1

𝑃
িা, V  = aªæeK×

1

𝑃

িা, V  = K×
1

𝑃

⸫ PV=K
GLv‡b K GKwU mgvbycvwZK aªæeK| K GB  aªæeK Gi gvb M¨v‡mi fi, ZvcgvÎv, Pvc Gi GKK 

c×wZi Ici wbf©i K‡i|

GB m~Îvbymv‡i †Kvb wbw`©ó f‡ii M¨v‡mi ZvcgvÎv w¯ ’i _vK‡j Zvi AvqZb Pv‡ci Ici wbf©i K‡i| 

Pvc wØ¸Y Ki‡j AvqZb A‡a©K nq| Pvc wZb ¸Y Ki‡j AvqZb GK Z …Zxqvsk nq|

e‡q‡ji m~Î wee„wZ I e¨vL¨v Ki  



Pvc w¯’i _vK‡j AvqZb I ZvcgvÎvi g‡a¨ m¤úK© wb‡`©k K‡i|

A_ev w¯’i Pv‡c †Kvb wbw`©ó f‡ii M¨v‡mi AvqZb 0℃ †_‡K cÖwZ wWwMÖ †mjwmqvm

ZvcgvÎv e„w× ev n«v‡mi Rb¨ Gi ZvcgvÎvi AvqZ‡bi

1

273
Ask h_vµ‡g e„w× ev n«vm

cvq|

Pvj©m m~Î wee „wZ I e¨vL¨v Ki



e¨vL¨v t-

w ’̄i Pv‡c †Kvb wbw`©ó f‡ii M¨v‡mi 0℃  ZvcgvÎvq M¨v‡mi AvqZb 𝑣𝑜| 0℃ 

†_‡K cÖwZ wWwMÖ †mjwmqvm ZvcgvÎv e„w× ev n«v‡mi Rb¨ Gi AvqZ‡bi

1

273
×

𝑣𝑜Ask h_vµ‡g e„w× ev n«vm cvq| Ɵ℃ ZvcgvÎv e„w× ev n«v‡mi Rb¨ Gi

AvqZ‡bi

Ɵ
273

× 𝑣𝑜Ask h_vµ‡g e„w× ev n«vm cvq| 

myZivs Ɵ℃ ZvcgvÎvq hw` H M¨v‡mi AvqZb V nq Z‡e Pvj©‡mi m~Î Abymv‡I

V=𝑉𝑜+
Ɵ
273

× 𝑉𝑜

V =𝑉𝑜(1+ 
Ɵ
273

)



V = 𝑉𝑜(1+ 𝛾𝑝Ɵ)   [ GLv‡b, 𝛾𝑝=

1

273
1/℃  w¯ ’i Pv‡c M¨v‡mi AvqZb cÖmviY-mnM]

V = 𝑉𝑜 (1+ 1

273
Ɵ) 

ev, V = 𝑉𝑜 (
273+Ɵ
273

Ɵ) 

ev, V =
𝑉𝑜

273
(Ɵ + 273)

ev, V =
𝑉𝑜

273
T [ g‡bKwi ,

𝑣𝑜

273
= GKwU aªæe ivwk =K]

ev, V=KT
⸫ V α T

A_ev Pvc w ’̄i _vK‡j Zvi AvqZb Gi cig ZvcgvÎv mgvbycvwZK|

GB m~Îvbymv‡i †Kvb wbw`©ó f‡ii M¨v‡mi Pvc w¯ ’i _vK‡j Zvi AvqZb cig ZvcgvÎv Ici

wbf©i K‡i| cig ZvcgvÎv wØ¸Y Ki‡j AvqZb wØ¸Y nq| cig ZvcgvÎv wZb ¸Y Ki‡j

AvqZb wZb ¸Y n‡e|



AvqZb w¯ ’i _vK‡j Pvc I cig 

ZvcgvÎv g‡a¨ m¤úK© wb‡`©k K‡i| 

A_ev A_ev w¯ ’i AvqZb †Kvb

wbw`©ó f‡ii M¨v‡mi Pvc 0℃

†_‡K cÖwZ wWwMÖ †mjwmqvm ZvcgvÎv

e „w× ev n«v‡mi Rb¨ Gi ZvcgvÎvi

Pv‡ci

1

273
Ask h_vµ‡g e „w× ev

n«vm cvq|

Pvcxq m~Î



e¨vL¨v t-

w ’̄i AvqZ‡bi †Kvb wbw`©ó f‡ii M¨v‡mi 0℃  ZvcgvÎvq M¨v‡mi Pvc 𝑝𝑜| 

0℃ †_‡K cÖwZ wWwMÖ †mjwmqvm ZvcgvÎv e„w× ev n«v‡mi Rb¨ Gi Pvc

1

273
×

𝑝𝑜Ask h_vµ‡g e„w× ev n«vm cvq| Ɵ℃ ZvcgvÎv e„w× ev n«v‡mi Rb¨ Gi

Pv‡ci

Ɵ
273

× 𝑝𝑜Ask h_vµ‡g e„w× ev n«vm cvq| 

myZivs Ɵ℃ ZvcgvÎvq hw` H M¨v‡mi Pvc p nq Z‡e Pvj©‡mi m~Î Abymv‡i



p=𝑝𝑜+
Ɵ
273

× 𝑝𝑜

ev, p =𝑝𝑜(1+ 
Ɵ
273

)

ev, p = 𝑝𝑜(1+ 𝛾𝑉Ɵ)    GLv‡b, 𝛾𝑣=

1

273
1/℃  w¯’i Pv‡c M¨v‡mi

AvqZb cÖmviY-mnM|

ev, p =
𝑝𝑜

273
(Ɵ + 273)

ev, p =
𝑝𝑜

273
T [ g‡bKwi ,

𝑣𝑜

273
= GKwU aªæe ivwk =K]

ev, p =KT
⸫ p α T

A_ev w¯’i AvqZb _vK‡j Zvi Pvc Gi cig ZvcgvÎv mgvbycvwZK|

GB m~Îvbymv‡i †Kvb wbw`©ó f‡ii M¨v‡mi AvqZb w¯’i _vK‡j Zvi Pvc cig ZvcgvÎv Ici

wbf©i K‡i| cig ZvcgvÎv wØ¸Y Ki‡j Pvc wØ¸Y nq| cig ZvcgvÎv wZb ¸Y Ki‡j Pvc

wZb ¸Y n‡e|



‡h ZvcgvÎvq mKj M¨v‡mi AvqZb (ev Pvc) 

ZvwË¦Kfv‡e k~b¨ n‡q hvq D³ ZvcgvÎv‡K cigk~b¨

ZvcgvÎv e‡j| M¨v‡mi m~Î¸‡jvi cÖwZ jÿ¨ Ki‡j †`Lv

hvq, GKwU wbw`©ó ZvcgvÎvq kxZj Ki‡j mKj M¨v‡mi

AvqZb I Pvc k~b¨ n‡q D³ ZvcgvÎv‡K cigk~b¨

ZvcgvÎv e‡j|  GB ZvcgvÎv‡K k~b¨ †Kjwfb aiv nq| 

†mjwmqvm †¯‹‡j Gi gvb -273.16 wWwMÖ †mjwmqvm Ges

dv‡ibnvBU †¯‹‡j ZvcgvÎv - 459.67 wWwMÖ

dv‡ibnvBU|

cigk~b¨ ZvcgvÎv



cÖgvY ZvcgvÎv I  -‡h ZvcgvÎvq cÖgvY Pv‡c eid M‡j

cvwb‡Z cwiYZ nq ev cvwb R‡g ei‡d cwiYZ nq ‡mB

ZvcgvÎv‡K cÖgvY ZvcgvÎv e‡j| †mjwmqvm †¯‹‡j GwU

0℃ Ges †Kjwfb †¯‹‡j GwU 273K.
cÖgvY Pvc t− 450 Aÿvs‡k 273K ZvcgvÎvq (mgy`ª 

mgZ‡j) Dj¥¤^fv‡e Aew¯ ’Z 760mm D”PZvwewkó ï®‹ I 

weï× cvi` ¯ ’¦¤¢ †h Pvc †`q Zv‡K cÖgvY Pvc e‡j|



M¨v‡mi Abyi †gŠwjK ¯x̂Kvh© mg~n

1| cÖ‡Z¨K M¨vmB mgvb f‡ii AmsL¨ ÿz`ª KYvi mgš ^‡q MwVZ| 

GB KYv¸‡jv‡K AvYweK Z‡Ë¡ AYy ejv nq| AYy¸‡jv wbDU‡bi

MwZm~Î †g‡b P‡j| 

2| †Kvb GKwU M¨v‡mi me AYy GKB iKg wKš‘ wewfbœ M¨v‡mi AYy

wewfbœ|



3| Aby¸‡jv me mgq wewfbœ w`‡K Qz‡U †eov‡”Q| GB wewÿßfv‡e QzUvQzwUi

mgq Aby¸‡jv ci¯ú‡ii mv‡_ Ges cv‡Îi †`qv‡ji mv‡_ Aby¸‡jvi av°vi

`iyYB M¨v‡m Pv‡ci m „wó nq| av°v¸‡jv m¤ú~Y© w¯ ’wZ ’̄vcK|

4| Aby¸‡jv we›`yfi Av`k© w¯ ’wZ ’̄vcK †MvjK| cv‡Îi AvqZ‡bi Zzjbvq G‡`i

mw¤§wjZ AvqZb D‡cÿYxq|

5| ci¯ú‡ii g‡a¨ ev cv‡Îi †`qv‡ji av°v LvIqvi mgq e¨ZxZ G‡`i g‡a¨

†Kvb AvKl©Y ev weKl©Y ej wµqv K‡i bv|

6| `ywU av°vi ga¨eZx© mg‡q Aby¸‡jv wDU‡bi m~Î Abyhvqx mg‡e‡M mij‡iLv

eivei P‡j| cici `ywU av°vi `~iZ¡‡K gy³ c_ e‡j|



aivhvK, †Kvb wbw`©ó f‡ii M¨v‡mi AvqZb, Pvc, cig ZvcgvÎv

h_vµ‡g V, P Ges T.

e‡q‡ji m~Î †_‡K Avgiv cvB, V  α
1

𝑃
hLb T aªe|

Ges Pvj©‡mi m~Î †_‡K Avgiv cvB, V α T   hLb P aªe|

cÖgvY Ki †h, Av`k© M¨v‡mi mgxKiY, PV=nRT



Abycv‡Zi m~Îvbymv‡i, V  α
T
𝑃

hLb me KqwU ivwk cwiewZ©Z nq|

V  =K
T
𝑃

ev, PV =KT ev,

p𝑉
𝑇

=K

GLv‡b, K GKwU aªæeK msL¨v, Gi gvb M¨v‡mi fi Ges GK‡Ki c×wZi Ici

wbf©i K‡i| Zvn‡j Avgiv cvB,

PV = 1.KT ev,

p𝑉
𝑇

=K
hw` GK †gvj ev GK MÖvg M¨vm Aby we‡ePbv Kiv nq Zvn‡j mKj M¨v‡mi Rb¨

GB aªæe msL¨vi gvb GKB nq| ZLb GB aªæeK‡K R w`‡q wb‡`©k Kiv nq| Ab¨

†ÿ‡Î G‡K K w`‡q cÖKvk Ki|

myZivs n msL¨v †gvj M¨v‡mi Rb¨ Av`k© M¨v‡mi mgxKiY n‡jv PV=nRT



1| AvR‡Ki cv‡V wb‡R Abykxjb Kie|

2| cÖgvY ZvcgvÎv I Pvc, Av`ª©Zv, cigk~b¨ ZvcgvÎv Gi msÁv `vI| 

3| M¨v‡mi wewfbœ m~Îvejx eY©bv Ki‡Z cvie|

4| Av`k© M¨v‡mi mgxKiY PV=nRT cÖgvY Ki‡Z Kie|

evwoi KvR

Re G¨mvB‡g›U nv‡Z †j‡L wb‡Ri Kv‡Q ivL‡Z n‡e Ges co‡Z n‡e| 



Dc ’̄vcK:-

‡gvt iwdKzj Bmjvg

BÝUªv±i (bb-‡UK)c`v_© 

‡kicyi cwj‡UKwbK Bbw÷wUDU. ‡kicyi|

‡kicyi cwj‡UKwbK Bbw÷wUDU AbjvBb K¬vk cÿ ‡_‡K mKj 1g 

ce© QvÎQvÎx‡`i RvbvB AvšÍwiK ï‡f”Qv I Awfb›`b --------



Avgiv GB Aa¨v‡q hv hv wkL‡Z cvie | 

1| Av`k© M¨vm wK Ges Bnvi †Kvb m~Î¸‡jv †g‡b P‡j Zv ej‡Z cvie?

2| M¨v‡mi m~Î¸‡jv wK wK? 

3| M¨v‡mi m~‡Îi mgxKiY cÖgvY Ki‡Z cvie|

4| cig k~b¨ ZvcgvÎv wK Ges cÖgvY ZvcgvÎv I Pv‡ci msÁv ej‡Z

cvie|

5| M¨v‡mi Abyi †gŠwjK ¯^xKvh© mg~n Av‡jvPbv Ki‡Z cvie|

6| cÖgvY Ki‡Z cvie PV=nRT|



‡h ZvcgvÎvq cÖgvY Pv‡c eid M‡j cvwb‡Z cwiYZ nq ev cvwb

R‡g ei‡d cwiYZ nq ‡mB ZvcgvÎv‡K cÖgvY ZvcgvÎv e‡j| 

†mjwmqvm †¯‹‡j GwU 0℃ Ges †Kjwfb †¯‹‡j GwU 273K

cÖgvY ZvcgvÎv

cÖgvY Pvc

450 Aÿvs‡k 273K ZvcgvÎvq (mgy`ª mgZ‡j) Dj¥¤f̂v‡e Aew¯ ’Z 

760mm D”PZvwewkó ï®‹ I weï× cvi` ¯ ’¦¤¢ †h Pvc †`q Zv‡K

cÖgvY Pvc e‡j|



c`v_©weÁv‡bi †h kvLvq wbw`©ó AvqZ‡bi evqy‡Z Rjxqev‡®úi

cwigvY wb‡q Av‡jvPbv Kiv nq Zv‡K Av`ª©ZwwgwZ e‡j|

c„w_exi mvMi, b`-b`x, Lvjwej, cyKzi cÖf…wZ †_‡K cÖwZwbqZ

cvwb ev®úvwqZ n‡”Q Ges GB Rjxev®ú evqygÛ‡j wg‡k hv‡”Q| 

†gN, e „wó, wkwki, Kzqvkv cªf…wZ †_‡K evqygÛ‡j Rjxqev‡®úi

Dcw¯ ’wZi cÖgvY cvIqv hvq| wewfbœ ¯ ’v‡b wewfbœ mg‡q evqygÛ‡j

Rjxq ev‡®úi cwigvY wewfbœ nq| GUv wbf©i K‡i¯ ’vb I 

AvenvIqvi Dci| 

Av`ª©ZvwgwZ



†h mKj M¨vm mKj ZvcgvÎvq I Pv‡c e‡q‡ji I Pvj©m Gi m~Î cyiwcywi

†g‡b P‡j Zv‡`i‡K Av`©k M¨vm e‡j| e¯Í‡e Av`©k M¨vm cvIqv hvq bv| 

KviY †Kvb ev¯Íe M¨vmB mKj ZvcgvÎv I Pv‡c M¨v‡mi m~Î¸‡jv †g‡b P‡j

bv| Z‡e wb‡¤œ Pv‡c I D”P ZvcgvÎvi ev¯Íe M¨vm M¨v‡mi m~Î¸‡jv †g‡b P‡j|

Av`k© M¨vm



M¨v‡mi wZbwU Pjivwk h_v Pvc, ZvcgvÎv I AvqZ‡bi †h †Kvb GKwU w¯’i

_vK‡j Ab¨ `ywU cwiewZ©Z nIqvi mgq wbw`©ó m~Î †g‡b P‡j| ZvB Pv&c, 

AvqZb I ZvcgvÎvi g‡a¨ m¤úK©hy³ wZbwU m~Î Av‡Q| G¸‡jv‡K M¨vmxq

m~Î e‡j|

M¨v‡mi m~Î



1| e‡q‡ji m~Î t-

ZvcgvÎv w ’̄i _vK‡j AvqZb I Pv‡ci g‡a¨ m¤úK© wb‡`©k K‡i| A_ev †Kvb wbw`©ó 

f‡ii M¨v‡mi ZvcgvÎv w ’̄i _vK‡j Zvi AvqZb Pv‡ci e¨v ’̄vbycv‡Z cwiewZ©Z nq|

2| Pvj©m m~Î t-

Pvc w ’̄i _vK‡j AvqZb I ZvcgvÎvi g‡a¨ m¤úK© wb‡`©k K‡i| A_ev †Kvb wbw`©ó 

f‡ii M¨v‡mi Pvc w ’̄i _vK‡j Zvi AvqZb Gi cig ZvcgvÎv mgvbycvwZK|

3| Pvcxq m~Î t-

AvqZb w ’̄i _vK‡j Pvc I cig ZvcgvÎv g‡a¨ m¤úK© wb‡`©k K‡i| A_ev †Kvb wbw`©ó 

f‡ii M¨v‡mi AvqZb w ’̄i _vK‡j Zvi Pv‡ci Gi cigZvcgvÎv mgvbycvwZK|

m~Î¸‡jv n‡jv-



ZvcgvÎv w¯ ’i _vK‡j AvqZb I Pv‡ci g‡a¨ m¤úK© wb‡`©k K‡i| A_ev †Kvb wbw`©ó f‡ii M¨v‡mi

ZvcgvÎv w ’̄i _vK‡j Zvi AvqZb Pv‡ci e¨v ’̄vbycv‡Z cwiewZ©Z nq|

e¨vL¨v t- †Kvb M¨v‡mi ZvcgvÎv w¯ ’i _vK‡j AvqZb V I Pvc p n‡j, 

V  α
1

𝑃
িা, V  = aªæeK×

1

𝑃

িা, V  = K×
1

𝑃

⸫ PV=K
GLv‡b K GKwU mgvbycvwZK aªæeK| K GB  aªæeK Gi gvb M¨v‡mi fi, ZvcgvÎv, Pvc Gi GKK 

c×wZi Ici wbf©i K‡i|

GB m~Îvbymv‡i †Kvb wbw`©ó f‡ii M¨v‡mi ZvcgvÎv w¯ ’i _vK‡j Zvi AvqZb Pv‡ci Ici wbf©i K‡i| 

Pvc wØ¸Y Ki‡j AvqZb A‡a©K nq| Pvc wZb ¸Y Ki‡j AvqZb GK Z …Zxqvsk nq|

e‡q‡ji m~Î wee „wZ I e¨vL¨v Ki  



Pvc w ’̄i _vK‡j AvqZb I ZvcgvÎvi g‡a¨ m¤úK© wb‡`©k K‡i|

A_ev w ’̄i Pv‡c †Kvb wbw`©ó f‡ii M¨v‡mi AvqZb 0℃ †_‡K cÖwZ wWwMÖ †mjwmqvm

ZvcgvÎv e„w× ev n«v‡mi Rb¨ Gi ZvcgvÎvi AvqZ‡bi

1

273
Ask h_vµ‡g e„w× ev n«vm

cvq|

Pvj©m m~Î wee „wZ I e¨vL¨v Ki



e¨vL¨v t-

w¯’i Pv‡c †Kvb wbw`©ó f‡ii M¨v‡mi 0℃  ZvcgvÎvq M¨v‡mi AvqZb 𝑣𝑜| 0℃ 

†_‡K cÖwZ wWwMÖ †mjwmqvm ZvcgvÎv e„w× ev n«v‡mi Rb¨ Gi AvqZ‡bi

1

273
×

𝑣𝑜Ask h_vµ‡g e„w× ev n«vm cvq| Ɵ℃ ZvcgvÎv e„w× ev n«v‡mi Rb¨ Gi

AvqZ‡bi

Ɵ
273

× 𝑣𝑜Ask h_vµ‡g e„w× ev n«vm cvq| 

myZivs Ɵ℃ ZvcgvÎvq hw` H M¨v‡mi AvqZb V nq Z‡e Pvj©‡mi m~Î Abymv‡I

V=𝑉𝑜+
Ɵ
273

× 𝑉𝑜

V =𝑉𝑜(1+ 
Ɵ
273

)



V = 𝑉𝑜(1+ 𝛾𝑝Ɵ)   [ GLv‡b, 𝛾𝑝=

1

273
1/℃  w¯’i Pv‡c M¨v‡mi AvqZb cÖmviY-mnM]

V = 𝑉𝑜 (1+ 1

273
Ɵ) 

ev, V = 𝑉𝑜 (
273+Ɵ
273

Ɵ) 

ev, V =
𝑉𝑜

273
(Ɵ + 273)

ev, V =
𝑉𝑜

273
T [ g‡bKwi ,

𝑣𝑜

273
= GKwU aªæe ivwk =K]

ev, V=KT
⸫ V α T

A_ev Pvc w¯’i _vK‡j Zvi AvqZb Gi cig ZvcgvÎv mgvbycvwZK|

GB m~Îvbymv‡i †Kvb wbw`©ó f‡ii M¨v‡mi Pvc w¯’i _vK‡j Zvi AvqZb cig ZvcgvÎv Ici

wbf©i K‡i| cig ZvcgvÎv wØ¸Y Ki‡j AvqZb wØ¸Y nq| cig ZvcgvÎv wZb ¸Y Ki‡j

AvqZb wZb ¸Y n‡e|



AvqZb w¯ ’i _vK‡j Pvc I cig 

ZvcgvÎv g‡a¨ m¤úK© wb‡`©k K‡i| 

A_ev A_ev w¯ ’i AvqZb †Kvb

wbw`©ó f‡ii M¨v‡mi Pvc 0℃

†_‡K cÖwZ wWwMÖ †mjwmqvm ZvcgvÎv

e „w× ev n«v‡mi Rb¨ Gi ZvcgvÎvi

Pv‡ci

1

273
Ask h_vµ‡g e „w× ev

n«vm cvq|

Pvcxq m~Î



e¨vL¨v t-

w ’̄i AvqZ‡bi †Kvb wbw`©ó f‡ii M¨v‡mi 0℃  ZvcgvÎvq M¨v‡mi Pvc 𝑝𝑜| 

0℃ †_‡K cÖwZ wWwMÖ †mjwmqvm ZvcgvÎv e„w× ev n«v‡mi Rb¨ Gi Pvc

1

273
×

𝑝𝑜Ask h_vµ‡g e„w× ev n«vm cvq| Ɵ℃ ZvcgvÎv e„w× ev n«v‡mi Rb¨ Gi

Pv‡ci

Ɵ
273

× 𝑝𝑜Ask h_vµ‡g e„w× ev n«vm cvq| 

myZivs Ɵ℃ ZvcgvÎvq hw` H M¨v‡mi Pvc p nq Z‡e Pvj©‡mi m~Î Abymv‡i



p=𝑝𝑜+
Ɵ
273

× 𝑝𝑜

ev, p =𝑝𝑜(1+ 
Ɵ
273

)

ev, p = 𝑝𝑜(1+ 𝛾𝑉Ɵ)    GLv‡b, 𝛾𝑣=

1

273
1/℃  w ’̄i Pv‡c M¨v‡mi

AvqZb cÖmviY-mnM|

ev, p =
𝑝𝑜

273
(Ɵ + 273)

ev, p =
𝑝𝑜

273
T [ g‡bKwi ,

𝑣𝑜

273
= GKwU aªæe ivwk =K]

ev, p =KT
⸫ p α T

A_ev w ’̄i AvqZb _vK‡j Zvi Pvc Gi cig ZvcgvÎv mgvbycvwZK|

GB m~Îvbymv‡i †Kvb wbw`©ó f‡ii M¨v‡mi AvqZb w¯ ’i _vK‡j Zvi Pvc cig ZvcgvÎv Ici

wbf©i K‡i| cig ZvcgvÎv wØ¸Y Ki‡j Pvc wØ¸Y nq| cig ZvcgvÎv wZb ¸Y Ki‡j Pvc

wZb ¸Y n‡e|



‡h ZvcgvÎvq mKj M¨v‡mi AvqZb (ev Pvc) 

ZvwË¦Kfv‡e k~b¨ n‡q hvq D³ ZvcgvÎv‡K cigk~b¨

ZvcgvÎv e‡j| M¨v‡mi m~Î¸‡jvi cÖwZ jÿ¨ Ki‡j †`Lv

hvq, GKwU wbw`©ó ZvcgvÎvq kxZj Ki‡j mKj M¨v‡mi

AvqZb I Pvc k~b¨ n‡q D³ ZvcgvÎv‡K cigk~b¨

ZvcgvÎv e‡j|  GB ZvcgvÎv‡K k~b¨ †Kjwfb aiv nq| 

†mjwmqvm †¯‹‡j Gi gvb -273.16 wWwMÖ †mjwmqvm Ges

dv‡ibnvBU †¯‹‡j ZvcgvÎv - 459.67 wWwMÖ

dv‡ibnvBU|

cigk~b¨ ZvcgvÎv



cÖgvY ZvcgvÎv I  -‡h ZvcgvÎvq cÖgvY Pv‡c eid M‡j

cvwb‡Z cwiYZ nq ev cvwb R‡g ei‡d cwiYZ nq ‡mB

ZvcgvÎv‡K cÖgvY ZvcgvÎv e‡j| †mjwmqvm †¯‹‡j GwU

0℃ Ges †Kjwfb †¯‹‡j GwU 273K.
cÖgvY Pvc t− 450 Aÿvs‡k 273K ZvcgvÎvq (mgy`ª 

mgZ‡j) Dj¥¤^fv‡e Aew¯’Z 760mm D”PZvwewkó ï®‹ I 

weï× cvi` ¯’¦¤¢ †h Pvc †`q Zv‡K cÖgvY Pvc e‡j|



M¨v‡mi Abyi †gŠwjK ¯x̂Kvh© mg~n

1| cÖ‡Z¨K M¨vmB mgvb f‡ii AmsL¨ ÿz`ª KYvi mgš^‡q MwVZ| 

GB KYv¸‡jv‡K AvYweK Z‡Ë¡ AYy ejv nq| AYy¸‡jv wbDU‡bi

MwZm~Î †g‡b P‡j| 

2| †Kvb GKwU M¨v‡mi me AYy GKB iKg wKš‘ wewfbœ M¨v‡mi AYy

wewfbœ|



3| Aby¸‡jv me mgq wewfbœ w`‡K Qz‡U †eov‡”Q| GB wewÿßfv‡e QzUvQzwUi

mgq Aby¸‡jv ci¯ú‡ii mv‡_ Ges cv‡Îi †`qv‡ji mv‡_ Aby¸‡jvi av°vi

`iyYB M¨v‡m Pv‡ci m „wó nq| av°v¸‡jv m¤ú~Y© w¯ ’wZ ’̄vcK|

4| Aby¸‡jv we›`yfi Av`k© w¯ ’wZ ’̄vcK †MvjK| cv‡Îi AvqZ‡bi Zzjbvq G‡`i

mw¤§wjZ AvqZb D‡cÿYxq|

5| ci¯ú‡ii g‡a¨ ev cv‡Îi †`qv‡ji av°v LvIqvi mgq e¨ZxZ G‡`i g‡a¨

†Kvb AvKl©Y ev weKl©Y ej wµqv K‡i bv|

6| `ywU av°vi ga¨eZx© mg‡q Aby¸‡jv wDU‡bi m~Î Abyhvqx mg‡e‡M mij‡iLv

eivei P‡j| cici `ywU av°vi `~iZ¡‡K gy³ c_ e‡j|



aivhvK, †Kvb wbw`©ó f‡ii M¨v‡mi AvqZb, Pvc, cig ZvcgvÎv

h_vµ‡g V, P Ges T.

e‡q‡ji m~Î †_‡K Avgiv cvB, V  α
1

𝑃
hLb T aªe|

Ges Pvj©‡mi m~Î †_‡K Avgiv cvB, V α T   hLb P aªe|

cÖgvY Ki †h, Av`k© M¨v‡mi mgxKiY, PV=nRT



Abycv‡Zi m~Îvbymv‡i, V  α
T
𝑃

hLb me KqwU ivwk cwiewZ©Z nq|

V  =K
T
𝑃

ev, PV =KT ev,

p𝑉
𝑇

=K

GLv‡b, K GKwU aªæeK msL¨v, Gi gvb M¨v‡mi fi Ges GK‡Ki c×wZi Ici

wbf©i K‡i| Zvn‡j Avgiv cvB,

PV = 1.KT ev,

p𝑉
𝑇

=K
hw` GK †gvj ev GK MÖvg M¨vm Aby we‡ePbv Kiv nq Zvn‡j mKj M¨v‡mi Rb¨

GB aªæe msL¨vi gvb GKB nq| ZLb GB aªæeK‡K R w`‡q wb‡`©k Kiv nq| Ab¨

†ÿ‡Î G‡K K w`‡q cÖKvk Ki|

myZivs n msL¨v †gvj M¨v‡mi Rb¨ Av`k© M¨v‡mi mgxKiY n‡jv PV=nRT



1| AvR‡Ki cv‡V wb‡R Abykxjb Kie|

2| cÖgvY ZvcgvÎv I Pvc, Av`ª©Zv, cigk~b¨ ZvcgvÎv Gi msÁv `vI| 

3| M¨v‡mi wewfbœ m~Îvejx eY©bv Ki‡Z cvie|

4| Av`k© M¨v‡mi mgxKiY PV=nRT cÖgvY Ki‡Z Kie|

evwoi KvR

Re G¨mvB‡g›U nv‡Z †j‡L wb‡Ri Kv‡Q ivL‡Z n‡e Ges co‡Z n‡e| 



Dc¯’vcK:-

‡gvt iwdKzj Bmjvg

BÝUªv±i (bb-‡UK)c`v_© 

‡kicyi cwj‡UKwbK Bbw÷wUDU. ‡kicyi|

‡kicyi cwj‡UKwbK Bbw÷wUDU AbjvBb K¬vk cÿ ‡_‡K mKj 1g 

ce© QvÎQvÎx‡`i RvbvB AvšÍwiK ï‡f”Qv I Awfb›`b --------



Avgiv GB Aa¨v‡q hv hv wkL‡Z cvie | 

1| Av`k© M¨vm wK Ges Bnvi †Kvb m~Î¸‡jv †g‡b P‡j Zv ej‡Z cvie?

2| M¨v‡mi m~Î¸‡jv wK wK? 

3| M¨v‡mi m~‡Îi mgxKiY cÖgvY Ki‡Z cvie|

4| cig k~b¨ ZvcgvÎv wK Ges cÖgvY ZvcgvÎv I Pv‡ci msÁv ej‡Z

cvie|

5| M¨v‡mi Abyi †gŠwjK ¯^xKvh© mg~n Av‡jvPbv Ki‡Z cvie|

6| cÖgvY Ki‡Z cvie PV=nRT|



‡h ZvcgvÎvq cÖgvY Pv‡c eid M‡j cvwb‡Z cwiYZ nq ev cvwb

R‡g ei‡d cwiYZ nq ‡mB ZvcgvÎv‡K cÖgvY ZvcgvÎv e‡j| 

†mjwmqvm †¯‹‡j GwU 0℃ Ges †Kjwfb †¯‹‡j GwU 273K

cÖgvY ZvcgvÎv

cÖgvY Pvc

450 Aÿvs‡k 273K ZvcgvÎvq (mgy`ª mgZ‡j) Dj¥¤f̂v‡e Aew¯’Z 

760mm D”PZvwewkó ï®‹ I weï× cvi` ¯’¦¤¢ †h Pvc †`q Zv‡K

cÖgvY Pvc e‡j|



c`v_©weÁv‡bi †h kvLvq wbw`©ó AvqZ‡bi evqy‡Z Rjxqev‡®úi

cwigvY wb‡q Av‡jvPbv Kiv nq Zv‡K Av`ª©ZwwgwZ e‡j|

c„w_exi mvMi, b`-b`x, Lvjwej, cyKzi cÖf…wZ †_‡K cÖwZwbqZ

cvwb ev®úvwqZ n‡”Q Ges GB Rjxev®ú evqygÛ‡j wg‡k hv‡”Q| 

†gN, e„wó, wkwki, Kzqvkv cªf…wZ †_‡K evqygÛ‡j Rjxqev‡®úi

Dcw¯’wZi cÖgvY cvIqv hvq| wewfbœ ¯’v‡b wewfbœ mg‡q evqygÛ‡j

Rjxq ev‡®úi cwigvY wewfbœ nq| GUv wbf©i K‡i¯’vb I 

AvenvIqvi Dci| 

Av`ª©ZvwgwZ



†h mKj M¨vm mKj ZvcgvÎvq I Pv‡c e‡q‡ji I Pvj©m Gi m~Î cyiwcywi

†g‡b P‡j Zv‡`i‡K Av`©k M¨vm e‡j| e¯Í‡e Av`©k M¨vm cvIqv hvq bv| 

KviY †Kvb ev¯Íe M¨vmB mKj ZvcgvÎv I Pv‡c M¨v‡mi m~Î¸‡jv †g‡b P‡j

bv| Z‡e wb‡¤œ Pv‡c I D”P ZvcgvÎvi ev¯Íe M¨vm M¨v‡mi m~Î¸‡jv †g‡b P‡j|

Av`k© M¨vm



M¨v‡mi wZbwU Pjivwk h_v Pvc, ZvcgvÎv I AvqZ‡bi †h †Kvb GKwU w¯ ’i

_vK‡j Ab¨ `ywU cwiewZ©Z nIqvi mgq wbw`©ó m~Î †g‡b P‡j| ZvB Pv&c, 

AvqZb I ZvcgvÎvi g‡a¨ m¤úK©hy³ wZbwU m~Î Av‡Q| G¸‡jv‡K M¨vmxq

m~Î e‡j|

M¨v‡mi m~Î



1| e‡q‡ji m~Î t-

ZvcgvÎv w ’̄i _vK‡j AvqZb I Pv‡ci g‡a¨ m¤úK© wb‡`©k K‡i| A_ev †Kvb wbw`©ó 

f‡ii M¨v‡mi ZvcgvÎv w ’̄i _vK‡j Zvi AvqZb Pv‡ci e¨v ’̄vbycv‡Z cwiewZ©Z nq|

2| Pvj©m m~Î t-

Pvc w ’̄i _vK‡j AvqZb I ZvcgvÎvi g‡a¨ m¤úK© wb‡`©k K‡i| A_ev †Kvb wbw`©ó 

f‡ii M¨v‡mi Pvc w ’̄i _vK‡j Zvi AvqZb Gi cig ZvcgvÎv mgvbycvwZK|

3| Pvcxq m~Î t-

AvqZb w ’̄i _vK‡j Pvc I cig ZvcgvÎv g‡a¨ m¤úK© wb‡`©k K‡i| A_ev †Kvb wbw`©ó 

f‡ii M¨v‡mi AvqZb w ’̄i _vK‡j Zvi Pv‡ci Gi cigZvcgvÎv mgvbycvwZK|

m~Î¸‡jv n‡jv-



ZvcgvÎv w¯ ’i _vK‡j AvqZb I Pv‡ci g‡a¨ m¤úK© wb‡`©k K‡i| A_ev †Kvb wbw`©ó f‡ii M¨v‡mi

ZvcgvÎv w ’̄i _vK‡j Zvi AvqZb Pv‡ci e¨v ’̄vbycv‡Z cwiewZ©Z nq|

e¨vL¨v t- †Kvb M¨v‡mi ZvcgvÎv w¯ ’i _vK‡j AvqZb V I Pvc p n‡j, 

V  α
1

𝑃
িা, V  = aªæeK×

1

𝑃

িা, V  = K×
1

𝑃

⸫ PV=K
GLv‡b K GKwU mgvbycvwZK aªæeK| K GB  aªæeK Gi gvb M¨v‡mi fi, ZvcgvÎv, Pvc Gi GKK 

c×wZi Ici wbf©i K‡i|

GB m~Îvbymv‡i †Kvb wbw`©ó f‡ii M¨v‡mi ZvcgvÎv w¯ ’i _vK‡j Zvi AvqZb Pv‡ci Ici wbf©i K‡i| 

Pvc wØ¸Y Ki‡j AvqZb A‡a©K nq| Pvc wZb ¸Y Ki‡j AvqZb GK Z …Zxqvsk nq|

e‡q‡ji m~Î wee „wZ I e¨vL¨v Ki  



Pvc w ’̄i _vK‡j AvqZb I ZvcgvÎvi g‡a¨ m¤úK© wb‡`©k K‡i|

A_ev w ’̄i Pv‡c †Kvb wbw`©ó f‡ii M¨v‡mi AvqZb 0℃ †_‡K cÖwZ wWwMÖ †mjwmqvm

ZvcgvÎv e„w× ev n«v‡mi Rb¨ Gi ZvcgvÎvi AvqZ‡bi

1

273
Ask h_vµ‡g e„w× ev n«vm

cvq|

Pvj©m m~Î wee „wZ I e¨vL¨v Ki



e¨vL¨v t-

w ’̄i Pv‡c †Kvb wbw`©ó f‡ii M¨v‡mi 0℃  ZvcgvÎvq M¨v‡mi AvqZb 𝑣𝑜| 0℃ 

†_‡K cÖwZ wWwMÖ †mjwmqvm ZvcgvÎv e„w× ev n«v‡mi Rb¨ Gi AvqZ‡bi

1

273
×

𝑣𝑜Ask h_vµ‡g e„w× ev n«vm cvq| Ɵ℃ ZvcgvÎv e„w× ev n«v‡mi Rb¨ Gi

AvqZ‡bi

Ɵ
273

× 𝑣𝑜Ask h_vµ‡g e„w× ev n«vm cvq| 

myZivs Ɵ℃ ZvcgvÎvq hw` H M¨v‡mi AvqZb V nq Z‡e Pvj©‡mi m~Î Abymv‡I

V=𝑉𝑜+
Ɵ
273

× 𝑉𝑜

V =𝑉𝑜(1+ 
Ɵ
273

)



V = 𝑉𝑜(1+ 𝛾𝑝Ɵ)   [ GLv‡b, 𝛾𝑝=

1

273
1/℃  w¯ ’i Pv‡c M¨v‡mi AvqZb cÖmviY-mnM]

V = 𝑉𝑜 (1+ 1

273
Ɵ) 

ev, V = 𝑉𝑜 (
273+Ɵ
273

Ɵ) 

ev, V =
𝑉𝑜

273
(Ɵ + 273)

ev, V =
𝑉𝑜

273
T [ g‡bKwi ,

𝑣𝑜

273
= GKwU aªæe ivwk =K]

ev, V=KT
⸫ V α T

A_ev Pvc w ’̄i _vK‡j Zvi AvqZb Gi cig ZvcgvÎv mgvbycvwZK|

GB m~Îvbymv‡i †Kvb wbw`©ó f‡ii M¨v‡mi Pvc w¯ ’i _vK‡j Zvi AvqZb cig ZvcgvÎv Ici

wbf©i K‡i| cig ZvcgvÎv wØ¸Y Ki‡j AvqZb wØ¸Y nq| cig ZvcgvÎv wZb ¸Y Ki‡j

AvqZb wZb ¸Y n‡e|



AvqZb w¯ ’i _vK‡j Pvc I cig 

ZvcgvÎv g‡a¨ m¤úK© wb‡`©k K‡i| 

A_ev A_ev w¯ ’i AvqZb †Kvb

wbw`©ó f‡ii M¨v‡mi Pvc 0℃

†_‡K cÖwZ wWwMÖ †mjwmqvm ZvcgvÎv

e „w× ev n«v‡mi Rb¨ Gi ZvcgvÎvi

Pv‡ci

1

273
Ask h_vµ‡g e „w× ev

n«vm cvq|

Pvcxq m~Î



e¨vL¨v t-

w ’̄i AvqZ‡bi †Kvb wbw`©ó f‡ii M¨v‡mi 0℃  ZvcgvÎvq M¨v‡mi Pvc 𝑝𝑜| 

0℃ †_‡K cÖwZ wWwMÖ †mjwmqvm ZvcgvÎv e„w× ev n«v‡mi Rb¨ Gi Pvc

1

273
×

𝑝𝑜Ask h_vµ‡g e„w× ev n«vm cvq| Ɵ℃ ZvcgvÎv e„w× ev n«v‡mi Rb¨ Gi

Pv‡ci

Ɵ
273

× 𝑝𝑜Ask h_vµ‡g e„w× ev n«vm cvq| 

myZivs Ɵ℃ ZvcgvÎvq hw` H M¨v‡mi Pvc p nq Z‡e Pvj©‡mi m~Î Abymv‡i



p=𝑝𝑜+
Ɵ
273

× 𝑝𝑜

ev, p =𝑝𝑜(1+ 
Ɵ
273

)

ev, p = 𝑝𝑜(1+ 𝛾𝑉Ɵ)    GLv‡b, 𝛾𝑣=

1

273
1/℃  w ’̄i Pv‡c M¨v‡mi

AvqZb cÖmviY-mnM|

ev, p =
𝑝𝑜

273
(Ɵ + 273)

ev, p =
𝑝𝑜

273
T [ g‡bKwi ,

𝑣𝑜

273
= GKwU aªæe ivwk =K]

ev, p =KT
⸫ p α T

A_ev w ’̄i AvqZb _vK‡j Zvi Pvc Gi cig ZvcgvÎv mgvbycvwZK|

GB m~Îvbymv‡i †Kvb wbw`©ó f‡ii M¨v‡mi AvqZb w¯ ’i _vK‡j Zvi Pvc cig ZvcgvÎv Ici

wbf©i K‡i| cig ZvcgvÎv wØ¸Y Ki‡j Pvc wØ¸Y nq| cig ZvcgvÎv wZb ¸Y Ki‡j Pvc

wZb ¸Y n‡e|



‡h ZvcgvÎvq mKj M¨v‡mi AvqZb (ev Pvc) 

ZvwË¦Kfv‡e k~b¨ n‡q hvq D³ ZvcgvÎv‡K cigk~b¨

ZvcgvÎv e‡j| M¨v‡mi m~Î¸‡jvi cÖwZ jÿ¨ Ki‡j †`Lv

hvq, GKwU wbw`©ó ZvcgvÎvq kxZj Ki‡j mKj M¨v‡mi

AvqZb I Pvc k~b¨ n‡q D³ ZvcgvÎv‡K cigk~b¨

ZvcgvÎv e‡j|  GB ZvcgvÎv‡K k~b¨ †Kjwfb aiv nq| 

†mjwmqvm †¯‹‡j Gi gvb -273.16 wWwMÖ †mjwmqvm Ges

dv‡ibnvBU †¯‹‡j ZvcgvÎv - 459.67 wWwMÖ

dv‡ibnvBU|

cigk~b¨ ZvcgvÎv



cÖgvY ZvcgvÎv I  -‡h ZvcgvÎvq cÖgvY Pv‡c eid M‡j

cvwb‡Z cwiYZ nq ev cvwb R‡g ei‡d cwiYZ nq ‡mB

ZvcgvÎv‡K cÖgvY ZvcgvÎv e‡j| †mjwmqvm †¯‹‡j GwU

0℃ Ges †Kjwfb †¯‹‡j GwU 273K.
cÖgvY Pvc t− 450 Aÿvs‡k 273K ZvcgvÎvq (mgy`ª 

mgZ‡j) Dj¥¤^fv‡e Aew¯ ’Z 760mm D”PZvwewkó ï®‹ I 

weï× cvi` ¯ ’¦¤¢ †h Pvc †`q Zv‡K cÖgvY Pvc e‡j|



M¨v‡mi Abyi †gŠwjK ¯x̂Kvh© mg~n

1| cÖ‡Z¨K M¨vmB mgvb f‡ii AmsL¨ ÿz`ª KYvi mgš ^‡q MwVZ| 

GB KYv¸‡jv‡K AvYweK Z‡Ë¡ AYy ejv nq| AYy¸‡jv wbDU‡bi

MwZm~Î †g‡b P‡j| 

2| †Kvb GKwU M¨v‡mi me AYy GKB iKg wKš‘ wewfbœ M¨v‡mi AYy

wewfbœ|



3| Aby¸‡jv me mgq wewfbœ w`‡K Qz‡U †eov‡”Q| GB wewÿßfv‡e QzUvQzwUi

mgq Aby¸‡jv ci¯ú‡ii mv‡_ Ges cv‡Îi †`qv‡ji mv‡_ Aby¸‡jvi av°vi

`iyYB M¨v‡m Pv‡ci m „wó nq| av°v¸‡jv m¤ú~Y© w¯ ’wZ ’̄vcK|

4| Aby¸‡jv we›`yfi Av`k© w¯ ’wZ ’̄vcK †MvjK| cv‡Îi AvqZ‡bi Zzjbvq G‡`i

mw¤§wjZ AvqZb D‡cÿYxq|

5| ci¯ú‡ii g‡a¨ ev cv‡Îi †`qv‡ji av°v LvIqvi mgq e¨ZxZ G‡`i g‡a¨

†Kvb AvKl©Y ev weKl©Y ej wµqv K‡i bv|

6| `ywU av°vi ga¨eZx© mg‡q Aby¸‡jv wDU‡bi m~Î Abyhvqx mg‡e‡M mij‡iLv

eivei P‡j| cici `ywU av°vi `~iZ¡‡K gy³ c_ e‡j|



aivhvK, †Kvb wbw`©ó f‡ii M¨v‡mi AvqZb, Pvc, cig ZvcgvÎv

h_vµ‡g V, P Ges T.

e‡q‡ji m~Î †_‡K Avgiv cvB, V  α
1

𝑃
hLb T aªe|

Ges Pvj©‡mi m~Î †_‡K Avgiv cvB, V α T   hLb P aªe|

cÖgvY Ki †h, Av`k© M¨v‡mi mgxKiY, PV=nRT



Abycv‡Zi m~Îvbymv‡i, V  α
T
𝑃

hLb me KqwU ivwk cwiewZ©Z nq|

V  =K
T
𝑃

ev, PV =KT ev,

p𝑉
𝑇

=K

GLv‡b, K GKwU aªæeK msL¨v, Gi gvb M¨v‡mi fi Ges GK‡Ki c×wZi Ici

wbf©i K‡i| Zvn‡j Avgiv cvB,

PV = 1.KT ev,

p𝑉
𝑇

=K
hw` GK †gvj ev GK MÖvg M¨vm Aby we‡ePbv Kiv nq Zvn‡j mKj M¨v‡mi Rb¨

GB aªæe msL¨vi gvb GKB nq| ZLb GB aªæeK‡K R w`‡q wb‡`©k Kiv nq| Ab¨

†ÿ‡Î G‡K K w`‡q cÖKvk Ki|

myZivs n msL¨v †gvj M¨v‡mi Rb¨ Av`k© M¨v‡mi mgxKiY n‡jv PV=nRT



1| AvR‡Ki cv‡V wb‡R Abykxjb Kie|

2| cÖgvY ZvcgvÎv I Pvc, Av`ª©Zv, cigk~b¨ ZvcgvÎv Gi msÁv `vI| 

3| M¨v‡mi wewfbœ m~Îvejx eY©bv Ki‡Z cvie|

4| Av`k© M¨v‡mi mgxKiY PV=nRT cÖgvY Ki‡Z Kie|

evwoi KvR

Re G¨mvB‡g›U nv‡Z †j‡L wb‡Ri Kv‡Q ivL‡Z n‡e Ges co‡Z n‡e| 




