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eq \o((((,cÉk²(1)  `ywU ˆKÌGb ‰KB Dcv`vGbi ŠZwi Zvi eÅenvi Kiv nGqGQ| (1) bs ˆKÌGb d eÅvGmi `ywU Zvi mgvš—ivjfv‡e Szjš— Ges cÖwZwU Zv‡ii Amnfvi F Ges (2) bs †µ‡b 3d e¨v‡mi GKwU Zvi e¨envi Kiv n‡q‡Q| GKwU cv_i‡K Zzj‡Z n‡e hvi fvi 3F|


[image: image6.bmp]
[bUi †Wg K‡jR, XvKv]
K.
mv›`ª ej wK?
1

L.
c„ôUvb †KejgvÎ Zijc„‡ôB KvR K‡i Zi‡ji Af¨š—‡i KvR K‡i bv †Kb?
2

M.
cv_iwU‡K Zzj‡Z 1g †µ‡bi †h †Kvb GKwU Zvi Ges 2q †µ‡bi Zv‡ii ˆ`N©¨ e„w×i AbycvZ wbY©q Ki|
3

N.
DÏxc‡Ki wb‡`©wkZ cv_iwU Zzj‡Z Zzwg †Kvb †µb e¨envi Ki‡e(MvwYwZKfv‡e we‡k­lY Ki|
4

1 bs cÖ‡kœi DËi

eq \o((,K) cÖevnxi GKwU ¯—i Aci ¯—‡ii ms¯ú‡k© †_‡K Pjvi †Póv Ki‡j Ges †Kv‡bv e¯‘ †Kv‡bv cÖevnxi ga¨w`‡q MwZkxj n‡j ev nIqvi †Póv Ki‡j MwZi wecix‡Z †h evav e‡ji D™¢e nq Zv‡K mv›`ª ej e‡j|

[image: image7.bmp]eq \o((,L) cv‡ki wP‡Î †MvjK¸‡jv Øviv Zi‡ji AYy eySv‡bv n‡q‡Q| A, C AYy¸‡jv Zi‡ji Af¨š—‡i Aew¯’Z bq| G‡`i †h‡Kv‡bvwUi Ici Dj­¤^ Ici w`K ev‡` Ab¨ mKj w`K n‡ZB AvKl©Y ej cÖ‡qvM Kiv nq| ZvB Giv Z_v Zi‡ji Dcwi¯—‡ii AYymg~n ci¯ú‡ii mv‡c‡¶ me©`v AYyf‚wgK _vK‡Z Pvq, G‡¶‡Î Zi‡ji gy³Z‡ji †¶Îdj n«v‡m c„ôUvb KvR K‡i| Aci c‡¶, Zi‡ji Af¨š—‡i Aew¯’Z †Kv‡bv AYyi (†hgb B)  Ici Avkcv‡ki AYyM‡jv me©w`K n‡Z AvKl©b ej cÖ‡qvM K‡i d‡j GwU †h Ae¯’v‡b Av‡Q, †m Ae¯’v‡bB _v‡K| G‡¶‡Î †¶Îdj n«v‡mi †Kv‡bv cÖ‡qvRbxqZv †bB, KviY Zi‡ji Af¨š—‡i †Kv‡bv gy³Zj ev †¶Îdj †bB, ZvB c„ôUvbI KvR K‡i bv| 

eq \o((,M) cv_iwUi fi = 3F

1g †µb Øviv cv_iwU‡K Zzj‡Z †M‡j cÖwZwU Zvi‡K fvi enb Ki‡Z n‡e =  eq \f(3F,2)  = 1.5 F> F (cÖwZwU Zv‡ii Amn fvi)

myZivs cv_iwU‡K 1g †µb Øviv †Zvjv m¤¢e bq|

ZvB G‡¶‡Î wb‡Y©q AbycvZ wbY©q Kiv m¤¢e bq|
eq \o((,N) awi, 2 bs †µ‡bi Zv‡ii Amnfvi F(
ZviØq GKB Dcv`v‡bi ˆZwi e‡j G‡`i Amn cxob mgvb n‡e|

Avgiv Rvwb, Amn cxob =  eq \f(Amn fvi,cÖ¯’‡”Q‡`i †¶Îdj) 
ZviØ‡qi †¶‡Î,  eq \f(F,A)  =  eq \f(F(,A() [A Øviv cÖ¯’‡”Q‡`i †¶Îdj eySvq]

ev,  eq \f(F,\f(1,4)(d2)  =  eq \f(F(,\f(1,4)((2d)2) 
( F( =  eq \f((2d)2,d2) F = 4F > 3F (cv_‡ii fvi)

( 2bs †µ‡bi Zvi Øviv cvi_wU †Zvjv hv‡e|

1bs †µb Øviv cv_iwU †Zvjv hv‡e bv (ÔMÕ As‡k `ªóe¨)|

myZivs, DÏxc‡Ki wb‡`©wkZ cv_iwU Zzj‡Z 2bs †µb e¨envi Ki‡Z n‡e|  

eq \o((((,cÖkœ(2) `yÕwU mgvb ˆ`‡N©¨i Zv‡ii e¨vm h_vµ‡g 1mm I 2 mm | Dfq‡K mgvb ej Øviv Uvbv n‡j cÖ_g ZviwUi ˆ`N©¨ e„w× wØZxqwUi Pvi¸Y nq| 1g ZviwUi Dcv`v‡bi Bqs Gi ¸Yv¼ 2 ( 1011 Nm(2|
[XvKv K‡jR, XvKv]

K.
`„pZvi ¸Yv¼ Kv‡K e‡j?
1

L.
ZvcgvÎv e„w× †c‡j c„ôUvb n«vm cvqÑ e¨vL¨v Ki|
2

M.
cÖ_g ZviwUi ˆ`N©¨ 5% e„w× Ki‡Z cÖhy³ cxob wbY©q Ki|
3

N.
ZviØ‡qi g‡a¨ †KvbwU †ewk w¯’wZ¯’vcK? MvwYwZKfv‡e we‡k­lY Ki|
4

2 bs cÖ‡kœi DËi

eq \o((,K) w¯’wZ¯’vcK mxgvi g‡a¨ e¯‘i K…š—b cxob I K…š—b weK…wZi AYycvZ GKwU aª“emsL¨v| G aª“e msL¨v‡K mswk­ó e¯‘i Dcv`v‡bi `„pZvi ¸YvsK e‡j|  

eq \o((,L) Zi‡ji c„ôUvb ZvcgvÎvi Ici wbf©ikxj| mvaviYfv‡e ZvcgvÎv e„w× †c‡j Zi‡ji c„ôUvb n«vm cvq Ges ZvcgvÎv n«vm †c‡j Zi‡ji c„ôUvb e„w× cvq| ZvcgvÎv cwieZ©‡bi cvj­v Kg n‡j c„ôUvb Ges ZvcgvÎvi ga¨Kvi m¤úK© wbæwjwLZ mgxKiY Øviv e¨³ Kiv hvq| 

Tt = To (1 ( (t)

GLv‡b, Tt = t(C ZvcgvÎvq Zi‡ji c„ôUvb, To = 0(C ZvcgvÎvq Zi‡ji c„ôUvb Ges  ( = Zi‡ji c„ôUv‡bi ZvcgvÎv ¸Yv¼| GB mgxKiY †_‡K †`Lv hvq †h, ZvcgvÎv evo‡j c„ôUvb n«vm cvq|

eq \o((,M) †`Iqv Av‡Q,

1g ZviwUi Dcv`v‡bi Bqs ¸YvsK ,Y = 2 ( 1011 Nm(2
ˆ`N©¨ weK…wZ,  eq \f(l,L) = 5% = 0.05

†ei Ki‡Z n‡e, cÖhy³ cxob ,  eq \f(F,A) = ?

Avgiv Rvwb, Y =  eq \f(, eq \f(l,L) )

(   eq \f(F,A) = Y  eq \f(l,L) = 2 ( 1011 Nm(2 ( 0.05 = 1010 Nm(2 (Ans.)
eq \o((,N) g‡b Kwi, ZviØ‡qi mvaviY Avw` ˆ`N©¨ L 

Ges ZviØ‡q F gv‡bi ej ˆ`N©¨ eivei cÖ‡qvM Kiv n‡jv| G‡Z ZviØ‡qi ˆ`N©¨ e„w× h_vµ‡g l1 I l2 n‡j l1 = 4l2
ZviØ‡qi e¨vm h_vµ‡g d1 = 1mm, d2 = 2 mm

ZviØ‡qi Dcv`v‡bi Bqs Gi ¸YvsK h_vµ‡g Y1 I Y2 n‡j,

 eq \f(Y1,Y2)  =  eq \f(\f(FL,A1l1), \f(FL,A2l2)) =  eq \f(l2,l1) (  eq  \f(A2,A1) =   eq \f(l2,l1)  (  eq \f(\f(1,4) ( d\a(2,2), \f(1,4) ( d\a(2,1)) =  eq \f(l2,l1) (  eq \b\bc(\f(d2,d1))2 
=  eq \f(l2, 4l2) (  eq \b\bc(\f(2 mm,1mm))2 = 1

ev, Y1 = Y2

A_©vr, ZviØ‡qi Dcv`v‡bi Bqs-Gi ¸YvsK mgvb|

myZivs, ZviØq mgvb w¯’wZ¯’vcK| ZviØq g~jZ GKB Dcv`v‡b ˆZwi| 

eq \o((((,cÖkœ(3) cÖwZwU 10(6 e¨v‡mi 2500wU cvi‡`i ¶z`ª wg‡j GKwU eo †dvUvq cwiYZ nj| cvi‡`i c„ôUvb I NbZ¡ h_vµ‡g 4.7 ( 10(1 Nm(1 I 13596 kgm(3 cvi‡`i AvqZb ¸Yv¼ 2.5 ( 1010Nm(2.



[wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv]

K.
cÖvš— †eM Kv‡K e‡j?
1

L.
ZvcgvÎv e„w× †c‡j KwVb c`v‡_©i w¯’wZ¯’vcK wKiƒc cwieZ©b N‡U?(e¨vL¨v Ki|
2

M.
eo †dvUvwU‡Z 5 ( 107 Nm(2 Pvc cÖ‡qvM Ki‡j AvqZb ms‡KvPb †ei Ki|
3

N.
¶z`ª †dvUv¸wj GKwÎZ n‡q eo †dvUvq cwiYZ n‡j eo †dvUvi ZvcgvÎvi cwieZ©b MvwYwZKfv‡e †`LvI|
4

3 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv Zi‡ji ga¨w`‡q MwZkxj †Kv‡bv e¯‘i w¯’i †eM‡K cÖvwš—K †eM e‡j|

eq \o((,L) KwVb c`v‡_©i AYymg~‡ni ga¨Kvi AvKl©Y e‡ji `i“b w¯’wZ¯’vcKZvi D™¢e nq| †h‡Kv‡bv ZvcgvÎvi c`v‡_©i AYy¸‡jv Kg †ewk MwZkw³ e„w× cvq| ZvcgvÎv e„w× †c‡j AYy¸‡jvi gv‡Si `~iZ¡ KL‡bv Lye K‡g hvq, KL‡bv ev AvKvi A‡bK †e‡o hvq| `~iZ¡ A‡bKLvwb †e‡o †M‡j G‡`i ga¨Kvi AvKl©Y ej A‡bK K‡g hvq| A_©vr ZvcgvÎv †e‡o †M‡j AYy¸‡jvi ga¨Kvi AvKl©Y-weKl©Y mvg¨ve¯’v wewNœZ nq| Z`ycwi, ZvcgvÎv e„w×i d‡j AYy¸‡jvi ga¨Kvi Mo `~iZ¡ †e‡o hvIqvq G‡`i ga¨Kvi AvKl©Y ej ¯^fveZB K‡g hvq| me©w`K we‡ePbvq Bnv ¯úóZ †h, ZvcgvÎv e„w× †c‡j KwVb c`v‡_©i w¯’wZ¯’vcKZv K‡g hvq| d‡j Zzjbvg~jK Kg gv‡bi ej cÖ‡qv‡MB e¯‘i weK…wZ N‡U †ewk| GgbwK Amn fv‡ii Zzjbvq A‡bK Kg ej cÖ‡qv‡MB e¯‘wU †f‡½ †h‡Z cv‡i|

eq \o((,M) †`Iqv Av‡Q, †QvU †duvUvi e¨vmva©, r =  eq \f(10(6m,2)  = 5 ( 10(7m


†QvU †duvUvi msL¨v, N = 2500


cÖhy³ cxob, F/A = 5 ( 107 Nm(2

AvqZb ¸Yv¼, K = 2.5 ( 1010 Nm(2

†ei Ki‡Z n‡e, AvqZb ms‡KvPb, v = ?


eo †duvUvi e¨vmva© R n‡j,  eq \f(4,3) (R3 = N (  eq \f(4,3) (r3
( R =  r  eq \r(3,N)  = 5 ( 10(7 m (  eq \r(3,2500)  = 6.786 ( 10(6m

( eo †dvUvi AvqZb, V =    eq \f(4,3) (R3 


= 1.333 ( 3.1416 ( (6.786 ( 10(6m)3

= 1.30865 ( 10(15m3
( Avgiv Rvwb, K =  eq \f(FV,AV)   

( v =  eq \f(FV,AK)  =  eq \f(F,A) (  eq \f(V,K)  = 5 ( 107 Nm(2 (  eq \f(1.30865 ( 10(15m3,2.5 ( 1010 Nm(2)  


= 2.6173 ( 10(18m3 (Ans.)

eq \o((,N) eo †duvUvi †¶Îdj †QvU †duvUv¸‡jvi †gvU †¶Îd‡ji Zzjbvq Kg nIqvq c„ôkw³ RwbZ †ek wKQy kw³i Aegyw³ NU‡e| G kw³ ZvcvKv‡i †`Lv †`‡e, d‡j eo †duvUvi ZvcgvÎv †QvU †dvUv¸‡jvi ZvcgvÎvi †P‡q wKQyUv †ewk n‡e| †`Iqv Av‡Q, cvi‡`i c„ôUvb, T = 4.7 ( 10(1 Nm(1
Drcbœ Zvc, H = T (4(r2.N ( 4(R2) = 4( (Nr2 ( R2)T

= 4 ( 3.1416 ( {2500 ( (5 ( 10(7m)2 ( (6.786 ( 10(6m)2} ( 4 ( 4.7 ( 10(1Nm(1
= 3.42 ( 10(9J

wKš‘ Avgiv Rvwb, H = ms(( .............(i)

GLv‡b, m = eo †dvUvi fi = †QvU †dvUv¸‡jvi mvgwóK fi 


 = eq \f(4,3) (R3( 


= 1.333 ( 3.1416 ( (6.786 ( 10(6m)3 ( 13596 kgm(3  


= 1.779 ( 10(11 kg

Avgiv Rvwb, cvi‡`i Av‡cw¶K Zvc, S = 140 Jkg(1K(1
( (i) n‡Z cvB,

cvi` †duvUvi ZvcgvÎvi cwieZ©b (e„w×), 

(( =  eq \f(H,ms) =  eq \f(3.42 ( 10(19J,1.779 ( 10(11 kg ( 140 Jkg(1k(1) = 1.373 K

= 1.373(C
eq \o((((,cÖkœ(4) 25(C ZvcgvÎvq 10-4m e¨v‡mi 1000 wU cvwbi ¶z`ª †duvUv wg‡j GKwU eo †dvUvq cwiYZ n‡jv| G‡Z eo †dvUvi DòZv wKQyUv e„w× †c‡q‡Q aviYv Kiv n‡jv|

[knx` exi DËi †jt Av‡bvqvi Mvj©m K‡jR, XvKv]

K.
mskw³ ej Kx?
1

L.
Kvco KuvPvi mgq mvgvb¨ Mig cvwb e¨envi Kiv nq †Kb?
2

M.
cvwbi eo †dvUvi e¨vmva© wbY©q Ki|
3

N.
eo †duvUvq ZvcgvÎv e„w×i KviY MvwYwZKfv‡e we‡k­lY Ki|
4

4 bs cÖ‡kœi DËi

eq \o((,K) GKB c`v‡_©i Abymg~‡ni ga¨Kvi AvKl©Y ej‡K mskw³ ej e‡j| 

eq \o((,L) cvwbi c„ôUvb T = To (1 ((t) mgxKiY Abymv‡i ZvcgvÎvi e„w×i mv‡_ n«vm cvq| GLv‡b (  abvÍK ivwk hv c„ôUv‡bi ZvcgvÎv mnM bv‡g cwiwPZ|  t n‡jv cvwbi ZvcgvÎv ((C) Ges To n‡jv 0(C-G cvwbi c„ôUvb| 

VvÛv cvwbi Zzjbvq Mig cvwbi c„ôUvb Ges mv›`ªZv Kg nIqvq G cvwb mn‡RB cÖevwnZ nq| ZvB VvÛv cvwbi †P‡q Mig cvwb e¨env‡i Kvco KuvPv †ewk myweavRbK|

eq \o((,M) †`Iqv Av‡Q, 

¶z`ª †duvUvi e¨vmva©, r = 10–4 m/2 = 5 ( 10–5 m

¶z`ª †dvUvi msL¨v, N = 1000

†ei Ki‡Z n‡e, eo †duvUvi e¨vmva©, R = ? 

G‡¶‡Î, eo †duvUvi AvqZb = ¶z`ª †duvUv¸‡jvi AvqZ‡bi mgwó 

ev,  eq \f(4,3)  (R3 = 1000 (  eq \f(4,3) (r3 

ev, R3 = 1000 r3 

( R =  eq \r(1000 r3)  = 10r = 10 ( 5 ( 10–5m = 5 ( 10–4m (Ans.) 

eq \o((,N) 1000 wU cvwbi ¶z`ª †duvUv wg‡j GKwU e„n`vKvi †duvUvq cwiYZ nIqvq c„ô Z‡ji †¶Îd‡ji cwieZ©b, (A = N.4(r2 ( 4(R2 

= 4( [Nr2 ( R2] 

= 4 ( 3.1416 ( [1000 ( (5 ( 10–5m)2 ( (5 ( 10–4m)2] 

= 2.82744 ( 10–5m2 

Avgiv Rvwb, cvwbi c„ôUvb, T = 72 ( 10–3 Nm–1 

myZivs cvwbi c„ô kw³i gvb, T = 72 ( 10–3 Jm–2 

( me©‡gvU †¶Îdj n«v‡m c„‡ô mwÂZ wefekw³ n‡Z Aegy³ kw³, E = T(A = 72 ( 10–3 Jm–2 ( 2.82 744 ( 10–5m2 

= 2.036 ( 10–6J 

GB kw³ Zvc kw³iƒ‡c †`Lv w`‡e| d‡j ¶z`ª †duvUv¸‡jvi Zzjbvq eo †duvUvq ZvcgvÎv †ewk n‡e|

eq \o((((,cÖkœ(5) 2m `xN© Ges 1mm e¨v‡mi GKwU Zv‡ii Dcv`v‡bi cqm‡bi AbycvZ 0.25 Bqs Gi ¸YvsK 2 ( 2011Nm(2 ZviwUi Dci ej cÖ‡qvM K‡i ˆ`N©¨ 0.05cm evov‡bv n‡jv| ˆ`N©¨ e„w× Ki‡Z K…Z KvR 2.45 ( 10(3J|
[gwZwSj g‡Wj ¯‹zj GÛ K‡jR, XvKv]

K.
mskw³ ej Kx?
1

L.
ˆKwkK KuvPb‡ji cvwb¯—¤¢ Dc‡i D‡V wKš‘ cvi` wb‡P bv‡g-†Kb?
2

M.
Zv‡ii e¨vm KZUzKz n«vm cv‡e?
3

N.
DÏxc‡Ki Z_¨¸‡jv n‡Z Zv‡ii Dci cÖhy³ e‡ji gvb wbY©q Kiv hv‡e wK? MvwYwZK we‡k­l‡Yi gva¨‡g DËi `vI|
4

5 bs cÖ‡kœi DËi

eq \o((,K) GKB c`v‡_©i AYymg~‡ni ga¨Kvi AvKl©Y ej‡K mskw³ ej e‡j|

eq \o((,L)  cvwb AYymg~‡ni ga¨Kvi mskw³ e‡ji Zzjbvq cvwb AYymg~‡ni mv‡_ Kv‡Pi AYymg~‡ni AvmÄb ej e„nËi gv‡bi| GKvi‡Y ˆKwkK KvPb‡j cvwb¯—¤¢ Dc‡i I‡V| G‡¶‡Î ¯úk©‡KvY m~²| wKš‘ cvi` AYymg~‡ni ga¨Kvi mskw³ e‡ji Zzjbvq cvi` AYymg~‡ni mv‡_ Kv‡Pi AYymg~‡ni AvmÄb ej ¶z`ªZi gv‡bi| G Kvi‡Y ˆKwkK KvPb‡j cvi` wb‡P bv‡g| G‡¶‡Î ¯úk©‡KvY ¯’~j|

eq \o((,M) †`Iqv Av‡Q, Zv‡ii Avw` ˆ`N©¨, L = 2m


Avw` e¨vm, D = 1mm = 10(3m


cqm‡bi AbycvZ, ( = 0.25


ˆ`N©¨ e„w×, l = 0.05cm = 0.05 ( 10(2m

†ei Ki‡Z n‡e, e¨v‡mi n«vm, d = ?

Avgiv Rvwb, ( = (  eq \f(d/D,l/L) = (  eq \f(dL,Dl) 
( d = (  eq \f((Dl,L) 

= (  eq \f(0.25 ( 10(3m ( 0.05 ( 10(2m,2m)  = ( 6.25 ( 10(8m

( e¨vm n«vm cv‡e 6.25 ( 10(8m cwigvY|
eq \o((,N) GLv‡b ˆ`N©¨ e„w× Ki‡Z K…ZKvR, W = 2.45 ( 10(3J


ˆ`N©¨ e„w×, l = 0.05 ( 10(2m


†ei Ki‡Z n‡e, cÖhy³ ej, F = ?

( F (  eq \f(2W,l)  =  eq \f(2 ( 2.45 ( 10(3J,0.05 ( 10(2m) = 9.8 N = 1 kg(wt

myZivs DÏxc‡Ki Z_¨¸‡jv n‡Z Zv‡ii Ici cÖhy³ e‡ji gvb wbY©q Kiv hv‡e|

eq \o((((,cÖkœ(6) 10(6m e¨vm wewkó 4500wU cvi‡`i ¶z`ª †dvUv wg‡j GKwU eo †dvUv ˆZwi n‡jv| eo †dvUvwU GKwU eo †PvOvK…wZ cv‡Î ivLv cvwbi wfZi †Q‡o w`‡q †evSv †Mj †MvjKwU cÖ_‡g Z¡i‡Y Pj‡jI c‡i mg‡e‡M Pj‡Z cv‡i| GLv‡b cvi‡`i c„ôUvb 4.7 ( 10(1 Nm(4, NbZ¡ 13.6 ( 103kgm(3 Ges cvwbi NbZ¡ 4 kgm(3, mv›`ªZvsK 10(3Nms(2|
[b¨vkbvj AvBwWqvj ¯‹zj GÛ K‡jR, XvKv]

K.
¯úk© †KvY Kv‡K e‡j?
1

L.
Mv‡Q cvwb cwien‡bi †¶‡Î, c„ôUvb ˆKwkKZv AvmÄb ej I mskw³ e‡ji f‚wgKv Av‡jvPbv Ki|
2

M.
DÏxc‡Ki eY©bvq ¶z`ª‡dvUv wg‡j eo †dvUvq cwiYZ n‡Z wbM©Z kw³i cwigvY wbY©q Ki|
3

N.
eo †MvjKwU cvwb‡Z †Q‡o †`Iqvi cieZ©x NUbvi KviY D‡j­Lmn mg‡e‡Mi gvb †ei Ki|
4

6 bs cÖ‡kœi DËi

eq \o((,K) KwVb I Zi‡ji ¯úk© we›`y n‡Z eµ Zij Z‡j Aw¼Z ¯úk©K KwVb e¯‘i mv‡_ Zi‡ji g‡a¨ †h †KvY Drcbœ K‡i, Zv‡K D³ KwVb I Zi‡ji ga¨Kvi ¯úk© †KvY e‡j|

eq \o((,L) Mv‡Q RvB‡jg wUmy¨i gva¨‡g cvwb cwienb N‡U _v‡K| cvwb AYymg~‡ni ga¨Kvi mskw³ ej A‡c¶v RvB‡jg wUmy¨i AYy I cvwbi AYyi ga¨Kvi AvmÄb ej e„nËi gv‡bi| ZvB RvB‡jg wUmy¨ bjvKvi †Kvl¸‡jvi ga¨w`‡q c„ôUvb RwbZ Kvi‡Y cvwbi DÌvb N‡U Ges µgvMZ †kvwlZ nq| T =  eq \f(hr(g,2) m~Îvbymv‡i T, (, g aª“e _vKvq h (  eq \f(1,r) A_©vr RvB‡jg wUmy¨i bjvKvi †Kvl¸‡jvi e¨vmva© A‡bK Kg nIqvq Zv‡Z cvwbi DÌvb N‡U †ewk|

eq \o((,M) †`Iqv Av‡Q, ¶z`ª †duvUvi e¨vmva©, r =  eq \f(10(6m,2) = 5 ( 10(7m

¶z`ª †duvUvi msL¨v, N = 2500

cvi‡`i c„ôUvb, T = 4.7 ( 10(1 Nm(1
†ei Ki‡Z n‡e, wbM©Z kw³i cwigvY, (E = ?

eo †duvUvi e¨vmva© R n‡j,  eq \f(4,3) (R3 = N (  eq \f(4,3) (r3

= 4 ( 3.1416 (  eq \b\bc\[(2500 ( (5 ( 10(7m)2 ( (6.786 ( 10(6m)2) 
= 7.2753 ( 10(9J (Ans.)
eq \o((,N) cvi‡`i eo †dvUvwU hLb cvwbi ga¨w`‡q cwZZ n‡Z _v‡K ZLb Gi Ici wZbwU ej wµqvkxj c­eZv ej (aª“egv‡bi) AwfKl©R ej ev IRb (aª“egv‡bi) mv›`ª ej (cwieZ©bkxj)|

F = 6((rv m~Îvbymv‡i (, r aª“egv‡bi nIqvq F & V 

A_©vr cvi` †dvUvi †eM e„w×i mv‡_ mv‡_ mv›`ª ej e„w× cvq| cÖ_g w`‡K †dvUvi †eM Kg _vKvq mv›`ª ej Kg nq, ZLb †duvUvi Ici jwäej e„nrgv‡bi nq Ges Dj­¤^ wb‡Pi w`‡K wµqv K‡i, ZvB H w`K eivei Z¡iY N‡U| wKš‘ †duvUvi †eM e„w×i mv‡_ mv‡_ mv›`ª ej e„w× cvq| (hv Dj­¤^ Dc‡ii w`‡K wµqv K‡i) d‡j jwä e‡ji gvb n«vm †c‡Z _v‡K| GK mgq †duvUvwU Ggb GK †e‡M DcbxZ nq †h, mv›`ªe‡ji gvb h‡_ó D”P nIqvq mv›`ª Ges c­eZv e‡ji †hvMdj AwfK‡l©i mgvb nq| ZLb jwä ej k~b¨ nIqvq †duvUvwU aª“e‡e‡M wb‡P cwZZ n‡Z _v‡K| G‡K cÖvš—‡eM e‡j|

GLv‡b, cZbkxj †duvUvi (cvi`) NbZ¡, ( = 13.6 ( 103 kg/m3

cÖvevnxi (cvwbi) NbZ¡, ( = 1000 kg/m3

cvwbi mv›`ªZvsK,  ( = 10(3 Nsm(2

eo cvi` †duvUvi e¨vmva©, R = 6.786 ( 10(6m

( mg‡eM ev cÖvš—‡eM, vt =  eq \f(2,9) (  eq \f(R2(((()g,() 
= 1.264 ( 10(3 ms(1

eq \o((((,cÖkœ(7) igxR cix¶vMv‡i GKwU exKvi wb‡q Zv‡Z GKwU Wªcv‡ii mvnv‡h¨ GK GK †dvUv K‡i †gvU 80  †dvUv cwb wbj| Zv‡Z j¶ K‡i †`Lj †h cÖwZwU †dvUv wgwjZ n‡q weKv‡i GKwU eo †dvUv ˆZwi nj| Wªcv‡ii mvnv‡h¨ igxR †h †dvUv¸‡jv wb‡qwQj Zvi Mo e¨vm 10–3m| cvwbi c„ôUvb 72 ( 10–3Nm–1
[gwZwSj g‡Wj ¯‹zj GÛ K‡jR, XvKv]

K.
Abyf‚wgK cvj­v Kv‡K e‡j?
1

L.
GKwU †`vjK Nwo MÖx®§Kv‡j ax‡i Ges kxZKvj `ª“Z P‡j †Kb?
2

M.
DÏxc‡Ki n‡Z cvwb n‡Z wbM©Z kw³i cwigvY wbY©q Ki|
3

N.
DÏxc‡Ki eo †dvUvwU †f‡½ hw` igxR mgAvqZ‡bi 100 wU †dvUvq cwiYZ Ki‡Z Pvq Z‡e m¤úvw`Z Kv‡Ri MvwYwZK we‡k­lY Ki|
4

7 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv e¯‘‡K Abyf‚wg‡Ki mv‡_ 90( wfbœ Aci †Kv‡bv †Kv‡bv wb‡¶c Ki‡j G‡K cÖvm e‡j Ges Abyf‚wgK w`‡K GKwU cÖvm me©vwaK †h `~iZ¡ AwZµg K‡i, Zv‡K Gi Abyf‚wgK cvj­v e‡j| 

eq \o((,L) g‡b Kwi, GKwU †`vjK Nwo Ggbfv‡e wWRvBb Kiv †hb Zv eQ‡ii bvwZkx‡Zvò mgqKv‡ji mwVK mgq †`q, A_©vr †`vjbKvj cy‡ivcywi 2 sec| †`vjK Nwo avZe Dcv`v‡b ˆZwi nIqvq MÖx®§Kv‡j Gi Kvh©Kix ˆ`N©¨ e„w× cvIqvq T (  eq \r(L) m~Îvbymv‡i Gi †`vjbKvj e„w× †c‡q 2sec A‡c¶v †ewk n‡e, G‡Z w`‡b me©‡gvU †h KqwU Aa©‡`vjb (ev †m‡KÛ MYbv) †`Iqvi K_v, Zvi †P‡q Kg msL¨K Aa©‡`vjb w`‡e d‡j mgq nviv‡e bv ax‡i Pj‡e| Aci w`‡K, kxZKv‡j, ZvcgvÎv n«vm cvIqvq Gi Kvh©Kix ˆ`N©¨ n«vm cvq Ges T (  eq \r(L) m~Îvbymv‡i Gi †`vjbKvj n«vm †c‡q 2sec A‡c¶v Kg nq, G‡Z w`‡b me© †gvU †h KqwU Aa©‡`vjb †`Iqvi K_v, Zvi †P‡q †ewk msL¨K Aa©‡`vjb w`‡e d‡j mgq jvf Ki‡e ev `ª“Z Pj‡e| G mKj Kvi‡bB GKwU †`vjK Nwo  MÖx®§Kv‡j ax‡i Ges kxZKv‡j `ª“Z P‡j|

eq \o((,M) †`Iqv Av‡Q,


cÖwZwU ¶z`ª †duvUv Mo e¨vmva©, r =  eq \f(10–3m,2)  = 5 ( 10–4m


cvwbi c„ôUvb, T = 72 ( 10–3 Nm–1 


¶z`ª †duvUvi msL¨v, N = 80 


†ei Ki‡Z n‡e, wbM©Z kw³i cwigvY, (E = ? 


e„nr †duvUvi e¨vmva© R n‡j,  eq \f(4,3) (R3 = N (  eq \f(4,3) (r3 

cvwbi c„ô kw³ = c„ôUvb, T = 72 ( 10–3 Nm–1 = 72 ( 10–3Jm–2 

( wbM©Z kw³i cwigvY, (E = T(A 


= 72 ( 10–3Jm–2 ( 1.93 ( 10–4m2

= 1.39 ( 10–5J (Ans.) 
eq \o((,N) DÏxc‡Ki eo †dvUwUi e¨vmva©, R = 2.154 ( 10–3m 

¶z`ª †duvUvi msL¨v, N = 100 

cÖwZwU ¶z`ª †duvUvi e¨vmva© r n‡j, 

= 4 ( 3.1416 [100 ( (4.64 ( 10–4m)2 ( (2.154 ( 10–3m)2]

= 2.122 ( 10–4 m2 

( m¤úvw`Z Kv‡Ri cwigvY, W = (E = T(A 


= 72 ( 10–3 Jm–2 ( 2.122 ( 10–4m2 


= 1.528 ( 10–5J  
eq \o((((,cÖkœ(8) cvwb e¨envi Kivi ci Kj eÜ Kiv nj| Zvici I †duvUv †duvUv cvwb cowQj| cwigvc K‡i †`Lv †Mj, cÖwZwU †duvUvi e¨vm 4 ( 10–7m| GiKg 4wU cvwbi †duvUv GKwÎZ K‡i GKwU eo cvwbi †duvUv ˆZwi Kiv nj| cvwbi c„ôUvb 72(10–3Nm–2| cvwbi Av‡cw¶K Zvc 4200Jkg–1k–1| 
 [†m›U †Rv‡md †m‡KÛvix ¯‹zj GÛ K‡jR, XvKv]

K.
Amn cxob Kx?
1

L.
QvZvi Kvc‡o †QvU †QvU wQ`ª w`‡q cvwb wfZ‡i cÖ‡ek Ki‡Z cv‡i bv †Kb?
2

M.
eo cvwb †duvUvi e¨vm KZ n‡e wbY©q Ki|
3

N.
Dc‡iv³ NUbvq cvwbi ZvcgvÎv e„w× cv‡e wKbv-we‡k­lY Ki|
4

8 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv e¯‘i Ici b~¨bZg †h gv‡bi cxo‡bi Rb¨ GwU  †f‡½ ev wQu‡o hvIqvi Dcµg nq Zv‡K Amn cxob e‡j| 

eq \o((,L) QvZvi Kvc‡oi †fŠZ ag© Ggb †hb, QvZvi Kvc‡oi AYy I cvwbi AYyi ga¨Kvi AvmÄb ej cvwbi AYy¸‡jvi ga¨Kvi mskw³ ej A‡c¶v A‡bK ¶z`ª| ZvB QvZvi Ici cvwb cov gvÎB cvwbi ¶z`ª ¶z`ª †duvUv¸‡jv GKwÎZ n‡q †ek wKQy eo †duvUv MVb K‡i| G eo †duvUv¸‡jv QvZvi Kvc‡oi wQ‡`ªi ga¨ w`‡q cÖ‡ek Ki‡Z cv‡i bv| Ges Mwo‡q c‡o hvq|
eq \o((,M) †`Iqv Av‡Q, ¶z`ª cÖwZwU †duvUvi e¨vm, d = 4 ( 10–7m ¶z`ª †duvUvi msL¨v, N = 4 

‡ei Ki‡Z n‡e, eo cvwb †duvUvi e¨vm, D = ? 

G‡¶‡Î, eo †duvUvi AvqZb = ¶z`ª †duvUv¸‡jvi AvqZ‡bi mgwó 

ev,   eq \f(1,6) ( D3 = N (  eq \f(1,6)  ( d3 

( D = d (  eq \r(3,N)  = 4 ( 10–7 m (  eq \r(3,4) = 6.35 ( 10–7m (Ans.)
eq \o((,N) (A = eo †duvUvi c„‡ôi †¶Îdj ( ¶z`ª †duvUv¸‡jvi c„‡ôi †¶Îd‡ji mgwó = 4(R2 ( N ( 4(r2 = 4(  eq \b\bc\[(\b(\f(D,2))2 ( N \b(\f(d,2))2) = ( (D2 ( N d2) = 3.1416 ({(6.35 ( 10–7m)2 ( 4(4( 10–7m)2} 

= ( 7.44 ( 10–13m2
(() wPý Øviv eySvq mvgwMÖKfv‡e c„‡ôi †¶Îdj n«vm cv‡e| G‡Z c„ôUvb RwbZ †ek wKQy kw³ Zvciƒ‡c gyw³ cv‡e| d‡j cvwbi ZvcgvÎv e„w× cv‡e| GB Zv‡ci cwigvY, Q = T.(A

= 72 ( 10–3Nm–1 ( 7.44 ( 10–13m2 [(() wPý cwinvi K‡i] 

= 5.357 ( 10–14J

eo †duvUvi AvqZb, v =  eq \f(1,6) ( D3 


= 0.1667 ( 3.1416 ( (6.35 ( 10–7m)3 


= 1.341 ( 10–19m3
Ges fi, m = v( = 1.341 ( 10–19m3 ( 1000 kgm–3 


= 1.341 ( 10–16kg

( eo †dvUvi ZvcgvÎv e„w×, (( =  eq \f(Q,ms)  


=  eq \f(5.357 ( 10–14J,1.341 ( 10–16 kg ( 4200 Jkg–1k–1)  


= 0.095(C

eq \o((((,cÖkœ(9) cÖevnx c`v‡_©i ga¨ w`‡q 0.01 ( 0.001mm e¨vmv‡a©i GKwU evqy ey`ey` Dc‡ii w`‡K DV‡Q| cÖevnxi mv›`ªZv ¸Yv¼ 0.001 ( 0.0001PaS. NbZ¡ (1 ( 0.001)  eq \f(gm,cm3) , [GLv‡b cÖevnxi Nb‡Z¡i Zzjbvq evZv‡mi NbZ¡‡K AMÖvn¨ Kiv nq]
 [nwjµm K‡jR, XvKv]

K.
kvš—‡iL cÖevn Kv‡K e‡j?
1

L.
cÖevnxi mv›`ªZv cwieZ©bkxj bv wK aª“eK e¨vL¨v Ki|
2

M.
evqy ey`ey‡`i cÖvš—xq †eM wbY©q Ki|
3

N.
DÏxc‡Ki †_‡K cªvš—xq †e‡Mi me©vwaK Ges me©wbæ gvb wbY©q m¤¢e wK? h_vh_fv‡e e¨vL¨v Ki|
4

9 bs cÖ‡kœi DËi

eq \o((,K) †h cªevnxi wewfbœ we›`y‡Z cÖevnxi KwYKv¸‡jv MwZ‡eM mg‡qi mv‡_ AcwiewZ©Z _v‡K Zv‡K kvš—‡iL cÖevn e‡j|

eq \o((,L) †÷vK‡mi m~Îvbymv‡i, F = 6(r(( wbw`©ó †Kv‡bv cÖevnxi Rb¨ ( aª“eK nIqvq F ( rv 
myZivs cÖevnxi mv›`ªZv ev mv›`ªej aª“egv‡bi bq, eis cwieZ©bkxj| GwU wbf©i K‡i e¯‘i AvKvi Ges Av‡cw¶K MwZ‡e‡Mi Ici|
eq \o((,M) †`Iqv Av‡Q, ey`ey‡`i Mo e¨vmva©, r = 0.01mm = 10–5m

cÖevnxi Mo NbZ¡, ( = 1 gm.cm–3 = 1000 kgm–3
evqyi Mo NbZ¡, ( ( 0 [D‡c¶bxq]

cÖevnxi mv›`ªZv ¸Yv¼, ( = 0.01 Pas Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8ms–2 

†ei Ki‡Z n‡e, cÖvš—xq †eM, vt = ?

Avgiv Rvwb, ( =   eq \f(2r2(( ( () g,9 vt) 
( vt =  eq \f(2,9)    eq\f(r2 (( ( () g,() 

 eq \f(r2 (( ( () g,()  =  eq \f(2,9)  (  eq \f((10–5)2 (0 ( 1000) ( 9.8,0.001) 
= ( 2.18 ( 10–4ms–1 (Ans.)
(() wPý Øviv EaŸ©gyLx cÖvš—xq †eM eySvq|

eq \o((,N) cÖvš—xq †eM, vt m‡e©v”P n‡e hw` r m‡e©v”P (rmax) ( m‡e©v”P (( max) Ges ( me©wbæ ((min) nq|
rmax = (0.01 + 0.001) mm = 0.011mm = 1.1 ( 10–5m


=  eq \f(2,9) (  eq \f((1.1 ( 10–5)2(0 (1.001) ( 9.8,0.0009)  


= 293. 083 ( 10–9ms–1
Abyiƒ‡c, vtmin =   eq \f(2,9)   eq \f((rmin)2 (( ( ( min) g,(max)  


=  eq \f(2,9)  (  eq \f((9 (10–6)2 (0(0.999) ( 9.8,0.011)  


=160.2 ( 10–10ms–1
myZivs DÏxcK †_‡K cÖvš—xq †e‡Mi me©vwaK Ges me©wbæ gvb wbY©q Kiv m¤¢e|  

eq \o((((,cÖkœ(10) ivqnvb GKwU Mv‡Qi ¸wo‡K 5m  ˆ`N©¨ I 0.025m e¨vm wewkó iwki mvnv‡h¨ †eu‡a Uvb‡Q| G‡Z iwki ˆ`N©¨ 0.05% e„w× †cj Ges e¨vm 0.005% n«vm  †cj| D‡j­L¨ e¨vm 1% n«vm †c‡j iwkwU wQu‡o hv‡e|
 [Lyjbv cvewjK K‡jR, Lyjbv]

K.
mv›`ªZv Kv‡K e‡j?
1

L.
Akvš— mgy`ª‡K kvš— Kivi Rb¨ mgy‡`ªi cvwb‡Z †Zj Qwo‡q †`Iqv nq †Kb?
2

M.
DÏxc‡Ki iwk¥i cqm‡bi AbycvZ KZ?
3

N.
ivqnvb hw` Uvb wØ¸Y K‡i ˆ`N©¨ 11% evov‡Z Pvq Z‡e iwkwU A¶Z _vK‡e wKbv MvwYwZKfv‡e we‡k­lY Ki|
4

10 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv cÖevnxi ga¨ w`‡q AwZµgKv‡j GKwU e¯‘i MwZ cÖevnxi †h a‡g©i Rb¨ evavMÖ¯— nq Zv‡K mv›`ªZv e‡j|

eq \o((,L) †Z‡ji c„ôUvb cvwbi †P‡q †ewk| ZvB Akvš— mgy‡`ª †Zj Qwo‡q †`qv n‡j †Z‡ji c„ôZj me©`vB msKzwPZ n‡Z Pvq| ms‡KvP‡bi Gi cÖeYZv cvwbi Z“jbvq A‡bK †ewk e‡j mgy`ªc„ô c~‡e©i Zzjbvq †ek LvwbKUv kvš— n‡Z eva¨ nq Ges ‡Z‡ji mi ev c„‡ôi †¶Îdj b~¨bZg gv‡b DcbxZ nq|
eq \o((,M) ‡`Iqv Av‡Q, ˆ`N©¨ weK…wZ,  eq \f((,L)  = 0.05% = 0.05 (10–2 cvk¦©weK…wZ,   eq \f(d,D)  = ( 0.005% = ( 0.005 ( 10–2  †ei Ki‡Z n‡e, cqm‡bi AbycvZ, ( = ?

Avgiv Rvwb, ( = (   eq \f(d/D,(/L)  = (  eq \f((0.005 ( 10–2,0.05 ( 10–2)  = 0.1 (Ans.)

eq \o((,N)  ˆ`N©¨, 11% evo‡j, ˆ`N©¨ weK…wZ,  eq \f((,L)  = 11% = 0.11 mswk­ó cvk¦© weK…wZ   eq \f(d,D)  n‡j,

( = (  eq \f(d/D,(/L)  

myZivs ˆ`N©¨ 11% e„w× †c‡Z n‡j e¨vm 1.1% n«vm †c‡Z n‡e, hv 1% Gi †P‡q †ewk|

myZivs ivqnvb hw` Uvb wØ¸Y K‡i ˆ`N©¨ 11% evov‡Z Pvq Z‡e| iwkwU A¶Z _vK‡e bv| 
eq \o((((,cÖkœ(11) QvbvDj iv¯—v w`‡q nvUwQj| nVvr `y-GK †dvUv e„wó cov ïi“ n‡jv mv‡_ mv‡_ wKQy wkjvI co‡Q| †m j¶¨ Kij e„wói †dvUv I wkjv L‡Ûi †eM wfbœ| (cvwbi †dvUvq e¨vmva© 10–5m mvaviY ZvcgvÎvq evqyi mv›`ªZvsK 1.8 ( 10–5Pa.s Ges cvwbi 10–3Pa.s Ges wkjvi NbZ¡ 916.8kg.m–3)
 [Aa¨vcK Avãyj gwR` K‡jR, gyiv`bMi, Kzwgj­v]

K.
AvmÄb ej wK?
1

L.
Av‡cw¶K Av`ª©Zv 40% ej‡Z wK eyS?
2

M.
evqyi mv›`ª ej KZ?
3

N.
e„wói †dvUvi mgvb AvqZ‡bi wkjv L‡Ûi cÖvš—xq †eM e„wói †dvUvi cÖvš—xq †e‡Mi PvB‡Z Kg n‡e( we‡k­lY c~e©K †Zvgvi gZvgZ `vI|
4

11 bs cÖ‡kœi DËi

eq \o((,K) `ywU wfbœ c`v‡_©i Abymg~‡n ci¯úi‡K †h e‡j AvKl©Y K‡i Zv‡K AvmÄb ej e‡j|

eq \o((,L) Av‡cw¶K Av`ª©Zv 40% ej‡Z eySvq, mswk­ó ¯’v‡bi evqy‡Z wbw`©ó ZvcgvÎvq m‡e©v”P †h cwigvY Rjxq ev®ú _vKv m¤¢e Zvi kZKiv 40 fvM Rjxq ev®ú H gyn~‡Z© H ¯’v‡bi evqy‡Z we`¨gvb|
eq \o((,M) cÖvš— †e‡Mi †¶‡Î evqy mv›`ª ej + cvwb †dvUvi c­eZv = cvwb †dvUvi IRb cvwbi Zzjbvq evZv‡mi NbZ¡ AZ¨š— Kg nIqvq cvwbi †dvUvi c­eZv AwZ bMb¨ gv‡bi Ges Zv wnmv‡ei evB‡i awi| Zvn‡j cvwbi †dvUvi Ici evqyi m‡e©v”P mv›`ªZv ej = cvwb †dvUvi IRb = cvwb †dvUvi AvqZb ( cvwbi NbZ¡ ( g =  eq \f(4,3) (r3 (wg = 1.333 ( 3.14.1416 ( (10–5m)3 ( 1000 kgm–3 ( 9.8ms–2 = 4.104 ( 10–11N (Ans.) 

eq \o((,N) e„wói †dvUvi cÖvš—‡eM, vt =  eq \f(2,9) 

 eq \f(r2 (( ( () g,()  


=  eq \f(2,9)   eq \f((10–5m)2 (1000 (0) kgm–3 ( 9.8 ms–2,1.8 ( 10–5Pa.s) 

= 0.0121 ms–1

= 0.0111 ms–1 < 0.0121 ms–1 

myZivs †`Lv hv‡”Q †h, e„wói †duvUvi mgvb AvqZ‡bi wkjv L‡Ûi cÖvš—xq †eM e„wói †duvUvi cÖvš—xq †e‡Mi PvB‡Z Kg n‡e|

eq \o((((,cÖkœ(12) †Z‡ji GKwU †duvUv evqyi ga¨ w`‡q cwZZ n‡”Q| †duvUvwUi Aš—¨‡eM 5 ( 104ms–1| evqyi mv›`ªZv mnM 1.8 ( 10–5NSm–2| †Z‡ji NbZ¡ 900kgm–3 †Z‡ji Nb‡Z¡i Zzjbvq evqyi NbZ¡ AMÖvn¨ Ki|
 


[knx` exi DËg †jt Av‡bvqvi Mvj©m K‡jR, XvKv]

K.
¯úk© †KvY Kv‡K e‡j?
1

L.
ZvcgvÎv e„w× †c‡j Zi‡ji mv›`ªZv n«vm cvq wKš‘ M¨v‡mi mv›`ªZv e„w× cvq †Kb?
2

M.
Zij †duvUvwUi e¨vm wbY©q Ki|
3

N.
†duvUvwUi e¨vmva© A‡a©K Ki‡j †duvUvwUi Aš—¨‡eM KZ n‡e wbY©q Ki| Gi †duvUvwUi `ª“Z bv Av‡¯— co‡e Ñ MvwYwZKfv‡e e¨vL¨v Ki|
4

12 bs cÖ‡kœi DËi

eq \o((,K) KwVb I Zi‡ji ¯úk© we›`y n‡Z eµ Zij Z‡j AswKZ ¯úk©K KwVb e¯‘i mv‡_ Zi‡ji wfZ‡i †h †KvY Drcbœ K‡i Zv‡K D³ KwVb I Zi‡ji ga¨Kvi ¯úk© †KvY e‡j|

eq \o((,L) Zi‡ji †¶‡Î AYy¸‡jvi Avš—tAvYweK ejB mv›`ªZvi Rb¨ `vqx| A_©vr Zi‡ji cvkvcvwk `ywU ¯—i hLb Av‡cw¶K MwZ‡Z _v‡K Zij ¯—iØ‡qi AYy¸‡jvi g‡a¨ Avš—tAvYweK ej G Av‡cw¶K MwZ‡K evav †`q| ZvcgvÎv e„w×‡Z AYy¸‡jvi K¤úb e„w× cvq d‡j Avš—tAvYweK `~iZ¡ e„w× cvq Ges Avš—tAvYweK ej n«vm cvq| G Kvi‡Y ZvcgvÎv e„w×‡Z Zi‡ji mv›`ªZv n«vm cvq| wKš‘ M¨v‡mi †¶‡Î Avš—tAvYweK ej GZB `ye©j †h †bB ej‡jB P‡j, ZvB M¨v‡mi mv›`ªZvi Rb¨ Avš—tAvYweK ej `vqx bq| M¨v‡mi AYyMy‡jvi g‡a¨ Avš—tAvYweK ej `ye©j e‡j Gi AYyMy‡jv BZt¯—Z wew¶ßfv‡e †QvUvQywU K‡i Ges ci¯ú‡ii mv‡_ msN‡l© wjß nq| G msNl© †_‡KB mv›`ªZv e‡ji DrcwË| M¨v‡mi ZvcgvÎv e„w× †c‡j AYyMy‡jvi Bš—t¯—Z MwZ e„w× cvq| d‡j msN‡l©i msL¨vI †e‡o hvq| G Kvi‡Y ZvcgvÎv e„w×‡Z M¨v‡mi mv›`ªZv e„w× cvq|
eq \o((,M)  †`Iqv Av‡Q, 
Aš—¨‡eM, vt = 5 ( 10–4 ms–1 


evqyi mv›`ªZv mnM, ( = 1.8 ( 10–5 Nsm–2 


†Z‡ji NbZ¡, ( = 900 kgm–3 


evqyi NbZ¡, ( ( 0 kgm–3 

†ei Ki‡Z n‡e, 
Zij †duvUvi e¨vm, 2r = ?

Avgiv Rvwb, vt =   eq \f(2,9)    eq \f(r2(( ( () g,() 
( r2 = ( vt (   eq \f(9,2)  (  eq \f(1,(( ( () g) 
( r = 0.0213 m 

( e¨vm = 2r = 2 ( 0.02143 = 0.043m (Ans.)
eq \o((,N) vt =   eq \f(2,9)    eq \f(r2(( (() g,()  m~Îvbymv‡i, (, (, (, g aª“egv‡bi n‡j, vt ( r2 

vt2 = vt1 (  eq \b(\f(r2,r1))2  = vt1 (  eq \b(\f(r1/2,r1))2 =  eq \f(vt1,4)  

myZivs †duvUvwUi e¨vmva© A‡a©K Ki‡j †duvUvwUi Aš—¨‡eM n‡e, vt2 =   eq \f(5 ( 104ms–1,4) = 1.25 ( 104 ms–1 hv c~‡e©i Zzjbvq GK-PZz_©vsk| A_©vr †duvUvwU c~‡e©i Zzjbvq Av‡¯— co‡e| 

eq \o((((,cÖkœ(13) `ywU †jvnvi wb‡iU †Mvj‡Ki e¨vmva© h_vµ‡g 2mm Ges 3mm †MvjKØq GKB mv‡_ wM­mvwib fwZ© GKwU j¤^v †Pv‡O †Q‡o †`qv n‡jv †QvU †MvjvKvwU Aš—t‡eM cÖvß nIqvi ci 20cm AwZµg Ki‡Z mgq jvMj 2.9s wM­mvwi‡bi NbZ¡ 1260 kgm–3  †jvnvi NbZ¡ 7850kgm–3 Ges wM­mvwi‡bi mv›`ªZv mnM 0.83 Nsm–2
 [K¨v›Ub‡g›U K‡jR h‡kvi]

K.
c„ôUvb Kv‡K e‡j?
1

L.
ZvcgvÎv e„w× †c‡j c„ôUvb n«vm cvq †Kb?
2

M.
Aš—t†eM cÖvß nIqvi ci †QvU †MvjKwUi Dci mv›`ªZv RwbZ ej wbY©q Ki|
3

N.
wM­mvwi‡bi cwie‡Z© 1.8 ( 10–5Nm–2 mv›`ªZvs‡Ki evqyi †fZi w`‡q co‡j †Kvb †MvjKwU Av‡M co‡e? MvwYwZK hyw³ `vI|
4

13 bs cÖ‡kœi DËi

eq \o((,K) †Kvb Zij c„‡ôi Dci hw` GKwU †iLv Kíbv Kiv nq Z‡e H †iLvi cÖwZ GKK ˆ`‡N©¨ †iLvi mv‡_ j¤^fv‡e Ges c„‡ôi ¯úk©Kiƒ‡c †iLvi Dfq cv‡k †h ej wµqv K‡i Zv‡K H Zi‡ji c„ôUvb e‡j| 

eq \o((,L) Zi‡j c„ôUvb ZvcgvÎvi Dci wbf©ikxj ZvcgvÎv cwieZ©‡bi cvj­v Kg n‡j c„ôUvb Ges ZvcgvÎv ga¨Kvi m¤úK© wbæwjwLZ mgxKiY Øviv cÖKvk Kiv nq|

T( = To (1 ( (t) 

GLv‡b,


Tt = t(C ZvcgvÎvq Zi‡ji c„ôUvb


To = 0(C ZvcgvÎvq Zi‡ji c„ôUvb


( = Zi‡ji c„ôUvb ZvcgvÎv MyYv¼| 


Dc‡iv³ mgxKiY †_‡K †`Lv hvq †h,  ZvcgvÎv e„w× †c‡j Zi‡ji c„ôUvb n«vm cvq| 

eq \o((,M) GLv‡b, 
†QvU †MvjKwU Aš—t‡eM cÖvß nIqvi ci AwZµvš— `~iZ¡, S = 20 cm 


= 0.2 m mqg, t = 2.9s

wM­mvwi‡bi mvš¿ZvsK, ( = 0.83 Nsm–2
†QvU †Mvj‡Ki e¨vmva©, ( = 2mm = 2 ( 10–3m 

†QvU †MvjKwU Aš—t‡eM, V n‡j, S = vt

ev, v =   eq \f(s,t)  =   eq \f(0.2m,2.9s)  = 0.0689 ms–1
(  †QvU  †Mvj‡Ki Dci mv›`ªZv RwbZ ej, F = 6(r(v 

= 6 ( 3.1416 ( (2 ( 10–3m) ( 0.83 Nsm–2 ( 0.0689 ms–1
= 2.15 ( 10–3N. (Ans.)
eq \o((,N) GLv‡b, cÖ_g †Mvj‡Ki e¨vmva© r1 = 2mm = 2 ( 10–3m


wØZxq †Mvj‡Ki e¨vmva©, r2 = 3mm = 3 ( 10–3m


mv›`ªZvsK, ( = 1.8 ( 10–5 Nsm–2 


†jvnvi NbZ¡, (s = 7850 kg m–3 


evqyi NbZ¡,  (f = 1.21 kgm–3 

=  eq \f(2 ( (3 ( 10–3m)2 (7850 kgm–3(1.21 kgm–3) ( 9.8ms–2,9 ( 1.8 ( 10–5Ns m–2) 
= 8.54 ( 103ms–1
A_©vr MvwYwZK we‡k­lY †`Lv hvq †h,

wØZxq †MvjKwU Av‡M co‡e| (Ans.)
eq \o((((,cÖkœ(14) 0.04m e¨vmv‡a©i GKwU mxmvi †MvjK wM­mvwi‡bi wfZi w`‡q 0.065ms–1 Aš—‡e‡M wb‡P co‡Q| mxmv I wM­mvwi‡bi NbZ¡ h_vµ‡g 11370 kgm–3 Ges 7200kgm–3.
 [h‡kvi wk¶v‡evW© g‡Wj ¯‹zj GÛ K‡jR]

K.
†÷vK‡mi m~ÎwU wjL|
1

L.
Zi‡ji c„ôUvb nIqvi KviY e¨vL¨v Ki|
2

M.
wM­mvwi‡bi mv›`ªZv¼ KZ?
3

N.
hw` mxmvi †MvjKwU‡K 1.55Nsm–2 mv›`ªZv‡¼i Zi‡ji ga¨ w`‡q co‡Z †`Iqv nq Z‡e Aš—¨‡e‡Mi gv‡bi Kxiƒc cwieZ©b n‡e? MvwYwZK we‡k­lY K‡iv|
4

14 bs cÖ‡kœi DËi

eq \o((,K) †÷vK‡mi m~ÎwU nj, mv›`ª ej, F = 6((r(.

eq \o((,L) Zi‡ji DcwiZ‡ji AYy¸‡jvi cÖfve †Mvj‡Ki wKQyUv Ask Zi‡ji evB‡i Aew¯’Z nIqvq Gme AYy wb‡Pi w`‡K jwä ej ev Uvb Abyfe K‡i| d‡j Zi‡ji Dcwic„ô m¼zwPZ n‡q †¶Îdj n«vm Ki‡Z Pvq KviY Gi d‡j w¯’wZkxj K‡g Ges AYy¸‡jv AwaK myw¯’Z nq| GB m‡¼vP‡bi cÖeYZv †_‡KB Zi‡ji c„ôUv‡bi D™¢e nq|
eq \o((,M) †`Iqv Av‡Q,

mxmvi †Mvj‡Ki e¨vmva© r = 0.04 m 


mxmvi †Mvj‡Ki Aš—‡eM ( = 0.065 ms–1

wM­mvwi‡bi NbZ¡ PI = 7200 kgm–3

wM­mvwi‡bi mv›`ªZv¼ ( = ?

Avgiv Rvwb, 


( =  eq \f(2r2((s ( (f) g,9 () 

ev, ( =  eq \f(2 ( (0.04)2 ( (11370 (7200) ( 9.8,9 ( 0.065) 

ev, ( = 223.54 Nsm–2 (Ans.)
eq \o((,N) GLv‡b, ch©vß Z_¨ †bB|

Zi‡ji NbZ¡ cÖ‡qvRb|

eq \o((((,cÖkœ(15) ivnvZ 10 cm e¨vmv‡a©i GKwU mxmvi †Mvj‡Ki Dci 50 evqygÛjxq Pvc cÖ‡qvM K‡i Zvi AvqZb 0.1cc Ki‡jv| ¯^vfvweK Pv‡c mxmvi NbZ¡ 11.4 gmcm–3 wKš‘ AvqZb Kgv‡Z Nb‡Z¡i cwieZ©b nj|
 [Lyjbv K‡jwR‡qU Mvj©m ¯‹zj GÛ  †Kwmwm DB‡gÝ K‡jR Lyjbv]

K.
avZe c`v‡_©i Rb¨ cqm‡bi Abycv‡Zi mxgv KZ?
1

L.
cvi‡`i †QvU †duvUv¸‡jv †MvjvKvi wKš‘ eo †dvUv¸‡jvi wW¤^vKvi nq †Kb? e¨vL¨v Ki|
2

M.
mxmvi AvqZb ¸YvsK wbY©q Ki|
3

N.
cwiewZ©Z Pv‡c mxmvi NbZ¡ Rvbv hv‡e wKbv Zvi MvwYwZK hvPvB Ki|
4

15 bs cÖ‡kœi DËi

eq \o((,K) avZe c`v‡_©i Rb¨ cqm‡bi Abycv‡Zi mxgv nj ( 1  †_‡K  eq \f(1,2) Gi g‡a¨|

eq \o((,L) cvi‡`i †QvU  †duvUv¸‡jv c„ôUv‡bi cÖfv‡e DcwiZ‡ji †¶Îdj me©wbæ ivLvi †Póv K‡i e‡j †QvU cvi‡`i †duvUvi AvKvi †MvjKvi nq| Ab¨w`‡K eo AvKv‡ii †duvUv¸‡jv AwfKl© e‡ji cÖfv‡e| †MvjvKvi AvK…wZ a‡i ivL‡Z cv‡i  bv| d‡j eo †duvUv¸‡jv †MvjvKvi AvK…wZ n‡Z wKQyUv weK…wZ n‡q wW¤^vKvi AvK…wZ jvf K‡i|
eq \o((,M) GLv‡b, 
e¨vmva©, r = 0.1 m


Pvc, P = 50 ( 1.01 ( 105Nm–2 


AvqZb n«vm, ( = 0.1cc 


= 0.1cm3

= 0.1 ( 10–6m3

Avw` AvqZb, v =  eq \f(4,3)  ( r3

=  eq \f(4,3) ( ( (0.1)3m3

AvqZb ¸Yv¼ B = ?
Avgiv Rvwb,

AvqZb ¸YvsK, B =  eq \f(PV,() 

=  eq \f(50 ( 1.01 ( 105Nm–2( \f(4,3) ( ( (0.1)3 m3,0.1( 10–6m3) 

= 2.11 ( 1011 Nm–2 

( mxmvi AvqZb ¸Yv¼ = 2.11 ( 1011 Nm–2  (Ans.)
eq \o((,N) GLv‡b, ¯^vfvweK Pv‡c mxmvi NbZ¡, ( = 11.4 gm cm–3 


= 11.4 ( 103 kgm–3

e¨vmva©, r = 10 cm = 0.10 m


AvqZb, V=  eq \f(4,3)  ( r3 


=  eq \f(4,3)  ( ( (0.10)3 m3

cwiewZ©Z Pv‡c mxmvi NbZ¡ (( = ?


cwiewZ©Z AvqZb, V( = V ( ( 


(
AvqZb n«vm ( = 0.1cc = 0.1cm3 = 0.1( 10–6m3
awi, Pvc cÖ`v‡bi c~‡e© fi = m


Pvc cÖ`v‡bi ci fi = m(

= 11400.3kgm–3 (Ans.)

eq \o((((,cÖkœ(16) 2 cm e¨vmv‡a©i GKwU mi“ †jvnvi wis mvevb †dbvi g‡a¨ Wzwe‡q DVv‡bv nj, G‡Z wis Gi Dci mvevb †dbvi GKwU ¯—i ˆZwi n‡jv| Gevi 2cm  ˆ`‡N©¨i GKwU mi“ myZv mvevb cvwb‡Z wfwR‡q †gvUvgywU e„ËvKvi duvm ˆZwi K‡i †dbvi wfZ‡i wQ`ª Kiv hvq, Z‡e ¯—i wZ‡ivwnZ nq Ges duvmwU m¤ú~Y© e„ËvKvi n‡q hvq| mvevb cvwbi c„ôUvb 32( 10–3N/m 
 [miKvwi nvRx gynv¤§` gynwmb K‡jR, Lyjbv]

K.
¯úk© †KvY Kv‡K e‡j?
1

L.
ZvcgvÎv e„w× †c‡j c„ôUvb n«vm cvq †Kb?
2

M.
†jvnvi wis Gi Dci c„ôUvbRwbZ ej Gi gvb wbY©q Ki|
3

N.
DÏxc‡Ki myZvi duv‡mi wfZ‡ii ¯—i myP w`‡q wQ`ª Kivq duvmwU m¤ú~Y©iƒ‡c e„ËvKvi nIqvi KviY we‡k­lY Ki|
4

16 bs cÖ‡kœi DËi

eq \o((,K) KwVb I Zi‡ji ¯úk©we›`y n‡Z eµZj Z‡j Aw¼Z ¯úk©K KwVb e¯‘i mv‡_ Zi‡ji g‡a¨ †h †KvY Drcbœ K‡i, Zv‡K D³ KwVb Zi‡ji ga¨Kvi ¯úk©‡KvY e‡j|

eq \o((,L) c„ôUvb m„wó nq Zi‡ji AYy¸‡jvi ga¨Kvi w¯’i Zwor AvKl©Y e‡ji Kvi‡Y| AYy¸‡jvi K¤úb hZB Kg n‡e G AvKl©Y ej ZZB cÖej n‡e| GKvi‡Y wbæ ZvcgvÎvq Zi‡ji c„ôUvb D”Pgv‡bi nq| wKš‘ ZvcgvÎv e„w× †c‡j Zi‡ji AYy¸‡jvi K¤úbkw³ e„w× cvq| ZLb cvkvcvwk AYymg~n myw¯’Z Ae¯’v‡b †_‡K ci¯úi‡K AvKl©Y Ki‡Z cv‡i bv G‡`i ga¨Kvi w¯’i Zwor AvKl©Y ej K‡g hvq Ges Zi‡ji c„ôUvbI K‡g hvq|
eq \o((,M) †`Iqv Av‡Q, †jvnvi wis Gi e¨vmva©, r = 2cm = 0.02m mvevb cvwbi c„ôUvb, T = 32 ( 10–3 Nm–1 

†jvnvi wis Gi Ici c„ôUvb RwbZ ej †Kej †fZ‡ii w`‡K wµqv K‡i weavq D³ e‡ji gvb, F = 2(r ( T


= 2 ( 3.1416 ( 0.02m ( 32 ( 10–3Nm–1

= 4.02 ( 10–3N (Ans.)
eq \o((,N) m~P w`‡q wQ`ª Kivi AvM ch©š— duv‡mi †fZ‡i I evB‡i mgcwigvY (c„ôUvRwbZ) ej wµqv K‡i‡Q| †h‡Kv‡bv GKcv‡k G e‡ji mw¤§wjZ gvb = ( ( T, GLv‡b, ( n‡jv duv‡mi ˆ`N©¨| e„ËvKvi Ae¯’vq duv‡mi e¨vmva© r n‡j, ( = 2(r | duv‡mi †fZ‡i I evB‡i mgcwigvY ej wµqv Kivq duvmwU Aweb¨¯— AvKv‡i wQj| duvmwU‡K AmsL¨ ¶z`ª ¶z`ª As‡k (cÖwZwU As‡ki ˆ`N©¨ d() wef³ e‡j we‡ePbv Kwi| cÖwZwU ¶z`ª As‡k dF = T ( d( cwigvY ej `ycv‡k wµqv Ki‡Q| `ycv‡ki G ¶z`ª ejØq ci¯úi‡K bvKP K‡i †`q| ZvB duv‡mi cÖwZwU As‡k jwäej k~b¨ nq| GKvi‡YB duvmwU ZLb Aweb¨¯— AvK„wZ‡Z we`¨gvb _v‡K|

wKš‘ m~P w`‡q †fZ‡ii ¯—i wQ`ª Kivi ci †fZ‡ii ejmg~n Avi wµqv K‡i bv, duv‡mi Ici †Kej evB‡ii ejmg~n wµqv K‡i (e¨vmva© eivei evB‡ii w`‡K)| ZvB duvmwU ZLb e„ËvKvi AvK…wZ aviY Ki‡Z eva¨ nq|
eq \o((((,cÖkœ(17) mvwKe cix¶vMv‡i c„ôUvb wbY©q Ki‡Z wM‡q 0.4 mm e¨v‡mi GKwU ˆKwkK bj GKwU weKv‡ii cvwb‡Z Wzwe‡q Gi 0.082 mm Av‡ivnY cwigvc Kij|
 [miKvwi Gg. Gg. K‡jR, h‡kvi]

K.
Amn cxob Kx?
1

L.
mwilvi †Z‡ji †duvUvi KvPZj wfR‡e Kx bv e¨vL¨v Ki|
2

M.
mvwK‡ei cix¶vq cvwbi c„ôUvb KZ n‡e, hLb ¯úk© †KvY 2(|
3

N.
DÏxc‡Ki GKB ˆKwkK bj cvi`c~Y© cv‡Î Wzev‡j Kx e¨wZµg NU‡e Zv we‡k­lYc~e©K gZvgZ `vI|
4

17 bs cÖ‡kœi DËi

eq \o((,K) cÖwZ GKK †¶Îd‡ji Dci j¤^fv‡e cÖhy³ me©v‡c¶v Kg †h e‡ji wµqvq †Kv‡bv e¯‘ wQ‡o hvq ev †f‡O hvq Zv‡K Amn cxob e‡j|

eq \o((,L) mwilvi †Z‡ji †duvUvi KuvPZj wfR‡e bv| †Kbbv mwilvi †Z‡ji AYymg~‡ni g‡a¨Kvi msmw³ ej, mwilvi †Z‡ji AYy I KuvP AYymg~‡ni g‡a¨Kvi AvmÄb ej †_‡K †ewk| d‡j mwilvi †Zj I Kuv‡Pi ga¨Kvi ¯úk©‡KvY ¯’~j‡KvY nq| GB ¯úk©‡Kv‡Yi gvb ¯’~j‡KvY ivLvi Rb¨ mwilvi †Zj‡K Kuv‡Pi Dci Qwo‡q bv c‡o †duvUvi AvKvi aviY Ki‡Z nq| d‡j mwilvi ‡Zj KuvP‡K wfRvq bv|

eq \o((,M) GLv‡b, b‡ji e¨vmva©, r =  eq \f(0.4mm,2)  = 0.2( 10-3m


D”PZv, h = .082mm = .082 ( 10–3m


= 8.04 ( 10–5Nm–1
( c„ôUvb, T = 8.04(10–5Nm–1.

eq \o((,N) Avgiv Rvwb,  c„ôvUvb T =  eq \f(rh(g,2cos() 
A_©vr c„ôUvb, D”PZv, b‡ji e¨vmva©, ¯úk©‡KvY Gi Dci wbf©i K‡i| GKB ‰KwkK bj nIqvq b‡ji e¨vmv‡a©i Dci wbf©i Ki‡e bv| cvi‡`i mv‡_ KvPb‡ji ¯úk© †KvY 140(. GRb¨  cvV‡Ki Aebgb N‡U d‡j D”PZvi I cwieZ©b NU‡e| AZGe cvi‡`i c„ôUvb cwieZ©b n‡e| 

eq \o((((,cÖkœ(18) B¯úv‡Zi Amncxob 7.9(108Nm–2, NbZ¡ 7.9(103Kgm–3 Ges Bqs Gi ¸YvsK 2 ( 1011Nm–2
 [evsjv‡`k †bŠevwnbx ¯‹zj GÛ K‡jR, Lyjbv]

K.
mv›`ªZv Kv‡K e‡j?
1

L.
w¯’i Pv‡c M¨v‡mi NbZ¡ I ZvcgvÎvi m¤úK© e¨vL¨v Ki|
2

M.
me©vwaK KZ ˆ`‡N©¨i B¯úv‡Zi Zvi bv wQu‡o Sz‡j _vK‡Z cv‡i|
3

N.
Amncxo‡bi A‡a©K Aby‰`N©¨ cxob cÖ‡qvM Ki‡j Avw` ˆ`‡N©¨i kZKiv KZ Ask e„w× cv‡e?
4

18 bs cÖ‡kœi DËi

eq \o((,K) cÖevnxi †h a‡g©i `iƒb cÖevnxi wewfbœ ¯—‡ii Av‡cw¶K MwZ‡Z evavi m„wó nq Zv‡K H cÖevnxi mv›`ªZv e‡j|

eq \o((,L) M¨v‡mi mgš^q m~Î n‡Z, 

Avgiv Rvwb,   eq \f(P1V1,T1)  =   eq \f(P2V2,T2)  .............(i)

GLb, m fiwewkó †Kv‡bv M¨v‡mi †¶‡Î,

(1 =   eq \f(m,V1)  Ges (2 =   eq \f(m,V2)  

( V1 =  eq \f(m,(1)  V2 =   eq \f(m,(2) 
GLv‡b, (1 I (2 h_vµ‡g V1 I V2 AvqZ‡b M¨v‡mi NbZ¡|

(i) bs G gvb ewm‡q cvB,

  eq \f((1 T1,P1)  =   eq \f((2T2,P2)  = aª“eK

ev,  eq \f((T,P)  = aª“eK

Pvc w¯’i n‡j, ( (  eq \f(1,T) 
A_©vr w¯’i Pv‡c M¨v‡mi NbZ¡ Gi ZvcgvÎvi e¨v¯—vbycvwZK|   
eq \o((,M) GLv‡b, NbZ¡, ( =  eq \f(m,v)  

( 7.9 ( 103 =   eq \f(m,AL) ..............(i) 

ev,  
 eq \f(1,105)  =   eq \f(1,gL)  

ev, 
L =   eq \f(105,9.8)  


= 10204.08m. 
eq \o((,N) GLv‡b, Aby‰`N©¨ cxob,  eq \f(F,A)  = 3.95(108Nm–2 


awi, Avw` ˆ`N©¨ = L


ˆ`N©¨ e„w×, ( = ?


Bqs Gi ¸YvsK, Y = 2 ( 1011Nm–2
Avgiv Rvwb, Y =  eq \f(FL,A()  

ev, 
( = 0.1975% L

AZGe ˆ`N©¨ e„w× Avw` ˆ`‡N©¨i 0.1975% n‡e| (Ans.)
eq \o((((,cÖkœ(19) bvwmi cix¶vMv‡i 4 m  ˆ`N©¨ Ges 5 mm e¨v‡mi †Kv‡bv Zv‡ii ˆ`N©¨ eivei GKwU ej cÖ‡qvM Kivq Gi e¨vm 0.01 mm K‡g hvq Ges ˆ`N©¨ 2 cm e„w× cvq|


 [miKvwi my›`ieb Av`k© K‡jR, Lyjbv]

K.
w¯’wZ¯’vcKZv Kx?
1

L.
cqm‡bi Abycv‡Z †Kvb GKK I gvÎv bvB †Kb?
2

M.
bvwm‡ii cix¶vaxb Zv‡ii cqm‡bi AbycvZ wbY©q Ki|
3

N.
cix¶vMv‡i bvwm‡ii ch©‡ew¶Z w`‡Ki mv‡_ cxob I weK…wZi g‡a¨ m¤úwK©Z cqm‡bi aviYvi h‡_ó mvgÄm¨ i‡q‡Q-MvwYwZK we‡k­l‡Yi gva¨‡g gZvgZ `vI|
4

19 bs cÖ‡kœi DËi

eq \o((,K) ej cÖ‡qv‡M hw` †Kv‡bv e¯‘i AvKvi ev AvqZ‡bi Df‡qi cwieZ©b N‡U A_©vr e¯‘ weK…Z nq Zvn‡j cÖhy³ ej mwi‡q wb‡j †h a‡g©i d‡j weK…Z e¯‘ Av‡Mi AvKvi I AvqZb wd‡i cvq Zv‡K w¯’wZ¯’vcKZv e‡j|

eq \o((,L) Avgiv Rvwb,

cqm‡bi AbycvZ, ( =  eq \f(cvk¦©weK…wZ, ˆ`N©¨ weK…wZ) 
GLv‡b, weK…wZ GKB RvZxq `ywU iwk¥i AbycvZ e‡j weK…wZi gvÎv I GKK †bB| cqm‡bi AbycvZ `ywU weK…wZi AbycvZ e‡j cqm‡bi Abycv‡Zi †Kvb gvÎv I GKK †bB|
eq \o((,M) GLv‡b, 

Zv‡ii Avw` ˆ`N©¨, Lo = 2m 


Avw` e¨vm, Do = 5 mm = 5 ( 10–3m 


ˆ`N©¨ e„w×, (L = 2cm = 2 ( 10–2m


e¨vm n«vm, (D = 0.01 mm = 0.01 ( 10–3m

Avgiv Rvwb, 

cqm‡bi AbycvZ =  eq \f(cvk¦© weK…wZ, ˆ`N©¨ weK…wZ)  

=  eq \f(\f(0.01 ( 10–3m,5 ( 10–3m),\f(2 ( 10–2m,2m)) = 0.2 (Ans.)
eq \o((,N) hLb †Kv‡bv Zv‡i ˆ`N©¨ eivei ej cÖ‡qvM Kiv nq ZLb Zv‡ii ˆ`N©¨ wKQyUv †e‡o hvq wKš‘ mv‡_ mv‡_ Zv‡ii e¨vm wKQy K‡g hvq ev Zvi mi“ n‡q hvq| Avevi hw` ej cÖ‡qv‡M Zv‡ii ˆ`N©¨ n«vm cvq Zvi mv‡_ mv‡_ Zv‡ii e¨vm wKQy †e‡o hvq| Zv‡ii cÖ‡¯’i w`‡K †h weK…wZ nq Zv‡K cvk¦© weK…wZ e‡j Ges ˆ`N©¨ eivei †h weK…wZ N‡U Zv‡K ˆ`N©¨ †Kv‡bv e¯‘i ˆ`N©¨ weK…wZ mv‡_ Aek¨B cvk¦©weK…wZ NU‡e| w¯’wZ¯’vcK mxgvi g‡a¨ cvk¦©weK…wZ I ˆ`N©¨ weK…wZi AbycvZ †h aª“e msL¨v ZvB cqm‡bi AbycvZ| Ges Gi mxgv nj (1 < ( <  eq \f(1,2)   †hLv‡b ( = cqm‡bi AbycvZ|

DÏxc‡K bvwm‡ii 2m  ˆ`‡N©¨i Ges 5mm e¨v‡mi Zv‡ii ˆ`N©¨ eivei ej cÖ‡qvM Kivq Zv‡ii e¨vm 0.01m K‡g Ges ˆ`N©¨ 2cm e„w× cvq| GLv‡b cqm‡bi aviYv Abyhvqx Zv‡ii e¨vm Kgvi d‡j ˆ`N©¨ e„w× cvq| Avi D³ Ae¯’vi Rb¨ cqm‡bi AbycvZ ( = 0.2 [ÔMÕ bs cÖ‡kœvËi n‡Z], hv cqm‡bi Abycv‡Zi mxgvi g‡a¨ Av‡Q| 

(Ans.)

eq \o((((,cÖkœ(20)  †KŠwkK cix¶vMv‡i 10–6 m2 cÖ¯’‡”Q‡`i †¶Îdj Ges 1m ‰`‡N©¨i GKwU B¯úv‡Zi Zv‡i 104N ej cÖ‡qvM Kivq Zv‡ii ˆ`N©¨ 5% e„w× †cj|
 [Kzwgj­v miKvwi K‡jR, Kzwgj­v]

K.
w¯’wZ¯’vcK K¬vwš— Kx?
1

L.
w¯’wZ¯’vcK mxgv AwZµg Ki‡j w¯’wZ¯’vcK a‡g©i Kx cwieZ©b nq?
2

M.
†KŠwk‡Ki e¨en„Z Zv‡ii Bqvs Gi ¸Yv¼ wbY©q Ki|
3

N.
†KŠwkK hw` GKB e¨vmv‡a©i I GKB ˆ`‡N©¨i ivevi e¨envi KiZ Z‡e Bqs Gi ¸Yv‡¼i †Kvb cwieZ©b nZ wK? MvwYwZK e¨vL¨v `vI|
4

20 bs cÖ‡kœi DËi

eq \o((,K) w¯’wZ¯’vcK mxgvi g‡a¨I †Kv‡bv e¯‘‡Z ev Zv‡i A‡bK¶Y hver cxo‡bi n«vm-e„w× Ki‡j e¯‘i w¯’wZ¯’vcK a‡g©i AebwZ N‡U| ZLb Amn fvi A‡c¶v Kg fv‡i ZviwU ev e¯‘wU wQu‡o †h‡Z cv‡i| e¯‘ ev Zv‡ii G Ae¯’v n‡jv w¯’wZ¯’vcK K¬vwš—|

eq \o((,L) w¯’wZ¯’vcK mxgv AwZµg Ki‡j w¯’wZ¯’vcK ag© A‡bKvsk n«vm cvq| ZLb evwn¨K ej cÖ‡qvM e¯‘i weK…wZ NUv‡jI e¯‘wU m¤ú~Y©iƒ‡c c~‡e©i Ae¯’vq wd‡i hvq bv| G mgq Amnfvi A‡c¶v A‡bK Kg ej cÖ‡qv‡MB †f‡½ †h‡Z ev wQu‡o †h‡Z cv‡i|
eq \o((,M) †`Iqv Av‡Q, 

cÖ¯’‡”Q‡`i †¶Îdj, A = 10–6m2 


ˆ`N©¨, L = 1m 


evwn¨K ej, F = 104N 


weK…wZ,   eq \f((,L)  = 5% = 0.05 

†ei Ki‡Z n‡e, Zv‡ii Bqvs Gi ¸Yv¼, Y = ?

Avgiv Rvwb, Y =   eq \f(FL,A()  =   eq \f(F,A)  (   eq \f(l,(/L)  =   eq \f(104N,10–6m2)  (   eq \f(1,0.05) 

= 2 ( 1011 Nm–2 (Ans.)
eq \o((,N) GKB e¨vmva© I GKB ˆ`‡N©¨i ivevi e¨envi Ki‡j I G‡¶‡Î GKB gv‡bi ej cÖ‡qv‡M weK…wZi gvb 5% A‡c¶v A‡bK †ewk n‡Zv|

awi, ivev‡ii †¶‡Î weK…wZi gvb,   eq \f((,L)  = 10% = 0.1

Zvn‡j ivev‡ii Bqvs Gi ¸Yv¼,

Y( =   eq \f(F,A)  (  eq \f(l,(/L)  =   eq \f(104N,10–6m2)  (   eq \f(1,0.1)  = 1011 Nm–2 ( 2 ( 1011 Nm–2 

myZivs †KŠwkK hw` GKB e¨vmv‡a©i I GKB ˆ`‡N©¨i ivevi e¨envi Ki‡Zv Z‡e Bqvs Gi ¸Yv‡¼i cwieZ©b n‡Zv|

eq \o((((,cÖkœ(21) mxmvi †MvjKwUi fi 5kg Zv‡ii e¨vmva© 0.01m Ges Amncxob 4.8(107Nm–2 evqy I cvwbi mv›`ªZv h_vµ‡g 1.8 ( 10–5 Ges 1(10–3Nsm–2
 

[miKvwi nvRx gynv¤§` gnmxb K‡jR, PÆMÖvg]

K.
msbg¨Zv Kv‡K e‡j?
1

L.
cvwbi AvqZb ¸bvsK 0.12(1010Nm–2 ej‡Z wK †evSvq?
2

M.
hw` mxmvi †MvjKwU‡K e„ËvKvi c‡_ Nyiv‡bv nq Z‡e Gi m‡e©v”P †KŠwYK †eM KZ n‡e?
3

N.
ZviwU †K‡U w`‡j GKB gv‡bi Aš—‡e‡M evqy I cvwbi g‡a¨ w`‡q †MvjKwU MwZkxj nq| †Kvb †¶‡Î †MvjKwU †ewk euvavi m¤§yLxb n‡e e‡j Zzwg g‡b Ki, Zv hyw³ mnKv‡i e¨vL¨v Ki|
4

21 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv c`v‡_©i †¶‡Î AvqZb weK…wZ I AvqZb cxo‡bi AbycvZ‡K msbg¨Zv e‡j| A_©vr msbg¨Zv n‡jv AvqZb ¸Yv‡¼i wecixZ ivwk|

eq \o((,L) cvwbi AvqZb ¸Yv¼ 0.12(1011Nm–2 ej‡Z eySvq, evwn¨K ej cÖ‡qvM wKQy cwigvY cvwbi AvqZb cwieZ©b Kiv n‡j D™¢zZ AvqZb cxob Ges AvqZb weK…wZi AbycvZ n‡e 0.12 ( 1011Nm–2|
eq \o((,M) †`Iqv Av‡Q, ZviwUi Amn ej = Amn cxob ( cÖ¯’‡”Q‡`i †¶Îdj = 4.8 ( 107Nm–2 ( 3.1416 ( (0.01m)2
= 15080N

†MvjKwUi m‡e©v”P †KŠwYK †eM (  n‡j, m(2r = 15080N 

( ( =   eq \r(\f(15080N,mr))  =   eq \r(\f(15080N,5kg ( 1m))  = 54.9 rad.s–1 (Ans.)
eq \o((,N) †÷vK‡mi m~Î F = 6((rv Abymv‡i, r Ges v w¯’wZgv‡bi n‡j F ( (
myZivs †h †¶‡Î (cvwb) mv›`ªZv¼ †ewk n‡e †m‡¶‡Î mv›`ªZvRwbZ evavej †ewk n‡e| G m¤úwK©Z MvwYwZK we‡k­lY wbæiƒct

awi, Dfq †¶‡Î Aš—‡eM 0.5 ms–1 Ges †Mvj‡Ki e¨vmva© 10 cm evqyi †¶‡Î, mv›`ªZvRwbZ evavej + c­veZvRwbZ evavej

= 6((arv +  eq \f(4,3)  (r3(ag 

= 6(3.1416 ( 1.8 ( 10–5Nsm–2 ( 0.1m ( 0.5ms–1  

= 40.95N >> 0.053N

myZivs cvwbi ga¨ w`‡q cZbKv‡j †MvjKwU †ewk euvavi m¤§yLxb n‡e| 

eq \o((((,cÖkœ(22) 72 ( 10–3Nm–1 c„ôUvb Ges 10–4m e¨vmv‡a©i 1000wU cvwbi ¶z`ª †MvjK wgwjZ nq GKwU e„nr †duvUv ˆZwi Kij|
 [miKvwi K‡jR PÆMÖvg]

K.
cÖfve †MvjK ej‡Z wK eyS?
1

L.
mij †`vj‡Ki †KŠwYK we¯—vi 4( Gi Kg ivLv nq †Kb?
2

M.
DÏxc‡K ewY©Z cÖwµqvq wbM©Z kw³i cwigvY KZ?
3

N.
¶z`ª cvwbi †MvjK wgwjZ n‡q e„nr †duvUv ˆZixi ci cvwbi c„ôUv‡bi †Kvb cwieZ©b n‡e wKbv we‡k­lYc~e©K gZvgZ `vI|
4

22 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv AYy‡K †K›`ª K‡i Gi AvYweK AvKl©‡Yi cvj­vi mgvb e¨vmva© wb‡q †Kv‡bv †MvjK Kíbv Ki‡j H †MvjK‡K H AYyi cÖfve †MvjK e‡j|
eq \o((,L) mij †`vj‡Ki MwZ‡K mij Qw›`Z ¯ú›`b MwZ we‡ePbv Ki‡Z n‡j Gi †KŠwbK we¯—vi 4( Gi Kg ivLv Ri“ix| †KŠwYK we¯—vi 4( Gi †ewk n‡j mij †`vj‡Ki MwZc_ e„ËvKvi n‡q c‡o, ZLb G MwZ‡K mij Qw›`Z ¯ú›`b MwZ we‡ePbv Kiv m¤¢e bq| Z`ycwi, mij †`vj‡Ki †`vjbKv‡ji mgxKiY T = 2(  eq \r(\f(L,g))  cÖwZcv`‡bi mgq †KŠwbK we¯—vi AbwaK 4( (Giƒc we‡ePbv Kiv nq|
eq \o((,M) †`Iqv Av‡Q, ¶z`ª cÖwZwU †Mvj‡Ki e¨vmva©, r = 10–4m

†duvUvi msL¨v, N = 1000

cvwbi c„ôUvb, T = 72 ( 10–3Nm–1 

†ei Ki‡Z n‡e, wbM©Z kw³, E = ?

e„nr †Mvj‡Ki e¨vmva© R n‡j,  eq \f(4,3) (R3 = N (   eq \f(4,3) (r3
ev, R = r  eq \r(3,N)  = 10–4 m (   eq \r(3,1000)  = 10–3m 

( wb‡Y©q wbM©Z kw³, E = (A.T = 4( (Nr2 ( R2) T

= 4 ( 3.1416 ( {1000 ( (10–4m)2 ( (10–3m)2} ( 72( 10–3Nm–1
= 8.143 ( 10–6J (Ans.) 

eq \o((,N) ¶z`ª †duvUv¸‡jv‡Z c„ôUvbRwbZ †gvU kw³i cwigvY 

= 1000 ( 4(r2 ( T 

= 1000 ( 4 ( 3.1416 ( (10–4m)2 ( 72 ( 10–3Nm–1
eo †Mvj‡Ki †¶‡Î cvwbi c„ôUvb, T =   eq \f(9.048 ( 10–7J,1.25664 ( 10–5m2)  


= 72 ( 10–3Nm–1
myZivs ¶z`ª cvwbi †MvjK wgwjZ n‡q e„nr †duvUv ˆZwii ci cvwbi c„ôUv‡bi †Kv‡bv cwieZ©b n‡e bv| 

eq \o((((,cÖkœ(23) GKwU weKv‡i wKQy cwigvY cvwb wb‡q Lye mveav‡b Gi Dci 3 cm  ˆ`‡N©¨i Ges 0.005 cm e¨vmv‡a©i GKwU m~P‡K †i‡L w`‡j GwU cvwb‡Z fvm‡Z _v‡K| cvwbi NbZ¡ 1000 kg/m3. wKš‘ GKUz cwigvY cvwb‡Z mvgvb¨ cwigvY wWUvi‡R›U wgwk‡q Zvi Dci m~PwU‡K cybivq mveav‡b †i‡L w`‡jI GwU Wz‡e hvq| m~PwUi fi m =5 mgm, ¯úk© †KvY ( =  100(
 [miKvwi kvn myjZvb K‡jR, e¸ov]

K.
û‡Ki m~ÎwU wee„Z Ki|
1

L.
ˆKwkK b‡ji wfZi cvwbi DaŸ©‡ivnb N‡U wKš‘ cvi‡`i Aebgb nq †Kb? e¨vL¨v Ki|
2

M.
cvwbi c„ôUvb wbY©q Ki|
3

N.
wWUvi‡R›U wgkv‡bvi d‡j m~PwU Wz‡e †Mj †Kb? AvYweK Z‡Ë¡i Av‡jv‡K Av‡jvPbv Ki|
4

23 bs cÖ‡kœi DËi

eq \o((,K) û‡Ki m~ÎwU n‡jv( w¯’wZ¯’vcK mxgvi g‡a¨ †h‡Kv‡bv e¯‘i weK…wZ Gi cxo‡bi mgvbycvwZK|

eq \o((,L) cvwbi Abymg~‡ni ga¨Kvi mskw³ e‡ji Zzjbvq KvP I cvwbi Abyi ga¨Kvi AvmÄb ej e„nËi gv‡bi| ZvB ˆKwkK KuvP b‡j cvwbi EaŸ©v‡ivnb N‡U| G‡¶‡Î ¯úk©‡KvY m~²|

wKš‘ cvi` Abymg~‡ni ga¨Kvi mskw³ ej KvP I cvi` Abyi ga¨Kvi AvmÄb ej A‡c¶v e„nËi| ZvB ˆKwkK KvP e‡j cvi‡`i Aebgb N‡U| G‡¶‡Î ¯úk©‡KvY m_~j|
eq \o((,M) †`Iqv Av‡Q, my‡Pi ˆ`N©¨, ( = 3cm = 0.03m

my‡Pi e¨vmva©, r = 0.005 cm = 0.0000 5m 

¯úk©‡KvY, ( = 100( 

my‡Pi fi, m = 5 mg = 5 ( 10–6kg

Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8ms–2
†ei Ki‡Z n‡e, cvwbi c„ôUvb, T = ? 

myP I cvwbi ¯úk©‡iLvi †gvU ˆ`N©¨,

( T =   eq \f(mg,L cos80()  =  eq \f(5 ( 10–6kg ( 9.8ms–2,0.0602m ( cos80() 
= 4.69(10–3 Nm–1 (Ans.)
eq \o((,N) wWUvi‡R›U †gkv‡bvi d‡j cvwbi Abymg~‡ni ga¨Kvi mskw³ ej K‡g hvq| †h‡nZz c„ôUv‡bi g~j KviY n‡jv mskw³ ej, ZvB mskw³ ej K‡g hvIqvq cvwbi c„ôUvbI K‡g hvq| mvaviY weï× cvwb D”P gv‡bi c„ôUv‡bi Kvi‡Y Kvc‡oi cÖwZwU wQ‡`ªi g‡a¨ cÖ‡ek K‡i gqjv mvd Ki‡Z cv‡i bv| G Kvi‡Y weï× cvwbi mv‡_ wWUvi‡R›U wgwk‡q Gi c„ôUvb Kgv‡bv nq| d‡j Gevi wWUvi‡R›U wgwkÖZ G cvwb Kvc‡oi cÖwZwU wQ‡`ª cÖ‡ek K‡i gqjv †ei K‡i Av‡b Ges Kvco cy‡ivcywi cwi¯‹vi K‡i|

wWUvi‡R›U †gkv‡bvi d‡j g‡b Kwi, cvwbi c„ôUvb K‡g 3 ( 10–3 Nm–1 nq (j¶ Kwi, 3 ( 10–3Nm–1 < 4.69 ( 10–3 Nm–1)

Zvn‡j c„ôUvbRwbZ Kvi‡Y cÖvß Dj­¤^ ej|

= TL cos80( (¯úk©‡KvY AcwiewZ©Z we‡ePbvq)

= 3 ( 10–3 Nm–1 ( 0.0602 m ( cos80(
= 3.14 (10–5N

wKš‘ my‡Pi IRb = mg = 5 ( 10–6kg ( 9.8 ms–2 

= 4.9 ( 10–5N

j¶ Kwi, 3.14 ( 10–5N < 4.9 ( 10–5N

A_©vr Dj­¤^ ej < IRb|

A_©vr wWUvi‡R›U †gkv‡bvi d‡j c„ôUvb A‡bK K‡g hvIqvq IRb bvKP Kivi Rb¨ h‡_ó Dj¤^ ej cvIqv hvq bv| GKvi‡YB m~PwU Wz‡e †Mj| 

eq \o((((,cÖkœ(24) GKB ˆ`N©¨ I cÖ¯’‡”Q‡`i †¶Îdj wewkó GKwU B¯úvZ I iev‡ii Zv‡ii cÖ‡Z¨KwU‡Z 5kg fi Szjv‡j B¯úv‡Zi †P‡q ivevi 4 ¸Y †ewk cvq| B¯úv‡Zi Bqs Gi M“YvsK| Y = 2 ( 1011Nm–2
 [e¸ov K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR]

K.
cÖvwš—K †eM Kx?
1

L.
B¯úvZ Zv‡ii Bqs Gi ¸YvsK  2 ( 1011Nm–2 ej‡Z wK eyS?
2

M.
B¯úvZ Zv‡ii ˆ`N©¨ 5% e„w× Ki‡Z cÖ‡qvRbxq cxob wbY©q Ki|
3

N.
DÏxc‡K ewY©Z Zvi `ywUi g‡a¨ †KvbwU †ewk w¯’wZ¯’vcK MvwYwZK fv‡e e¨vL¨v Ki|
4

24 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv cÖevnxi ga¨ w`‡q †Kv‡bv e¯‘i MgbKv‡j Gi Mvwoi m¤§yLw`‡K hw` †Kej GKwU aª“e ej wµqv K‡i Z‡e e¯‘wUi †eM evo‡Z evo‡Z GKmgq †h aª“egv‡bi †e‡M DcbxZ nq Zv‡K H e¯‘wUi cÖvš—xK †eM e‡j|

eq \o((,L) B¯úv‡Zi Zv‡ii Bqs-Gi ¸Yv¼ 2 ( 1011Nm–2 ej‡Z eySvq, B¯úv‡Zi ZviwUi ˆ`N©¨ eivei ej cÖ‡qv‡Mi gva¨‡g Gi ˆ`N©¨ cÖmviY NUv‡bv n‡j, w¯’wZ¯’vcK mxgvi g‡a¨ ˆ`N©¨ cxob I ˆ`N©¨ weK…wZi AbycvZ 2 ( 1011Nm–2
eq \o((,M) †`Iqv Av‡Q, B¯úv‡Zi Bqs Gi ¸Yv¼, Y = 2 ( 1011 Nm–2  ˆ`N©¨ weK…wZ, (/L = 5% = 0.05 

‡ei Ki‡Z n‡e, cxob, F/A =?

Avgiv Rvwb, Y =   eq \f(F/A,(/L)  

( F/A = Y eq \f((,L )  = 2 (1011Nm–2 ( 0.05 = 1010Nm–2 (Ans.) 

eq \o((,N) g‡b Kwi, B¯úvZ I ivevi Dfq Zv‡ii Avw`‰`N©¨ L Ges cÖ¯’‡”Q‡`i †¶Îdj A G‡`i Df‡qi wb‡P cÖv‡š— m = 5kg fi Szjv‡bv‡Z ˆ`N©¨ cÖmviY h_vµ‡g ( I 4( Zvn‡j B¯úv‡Zi Bqs-Gi ¸Yv¼, Y1 =   eq \f(mgL,A() 
ivev‡ii Bqs Gi ¸Yv¼, Y2 = eq \f(mgL,A.4( ) 
A_©vr B¯úv‡Zi Bqs Gi ¸Yv¼ > ivev‡ii Bqs-Gi ¸Yv¼ myZivs B¯úvZ †ewk w¯’wZ¯’vcK|

eq \o((((,cÖkœ(25) GKB ˆ`‡N©¨i `ywU Zvi X I Y Gi Dcv`vb GKB| wKš‘ ZviØ‡qi e¨vm h_vµ‡g 2mm Ges 4mm| Dfq Zvi‡K mgvb e‡j Uvb‡j X Gi ˆ`N©¨ e„w× Y Gi ˆ`N©¨ e„w×i 2 ¸Y nq| X Zv‡ii Bqs Gi ¸YvsK 2 ( 1011Nm–2|
 [wm‡jU gwnjv K‡jR]

K.
w¯úÖs aª“eK Kx?
1

L.
evqy ey`ey` cvwbi Zj‡`‡k n‡Z DcwiZ‡j D‡V Av‡m †Kb?
2 

M.
X ZviwUi ˆ`N©¨ 15% e„w× KZ e‡ji cª‡qvRb n‡e?
3

N.
X I Y Zv‡ii †KvbwU †ewk w¯’wZ¯’vcK MvwYwZK we‡k­l‡Yi gva¨‡g gZvgZ `vI|
4

25 bs cÖ‡kœi DËi

eq \o((,K) †Kvb w¯úÖs Gi Dci cÖhy³ ej Ges w¯úÖswUi ms‡KvPb ev cÖmvi‡Yi AbycvZ‡K w¯úÖswUi w¯úÖsaª“eK e‡j|

eq \o((,L) cvwbi DcwiZ‡j ïay evqygÛjxq Pvc we`¨gvb wKš‘ cvwbi Zj‡`‡k GKB mv‡_ evqygÛjxq Pvc Ges cvwbi Pvc we`¨gvb| Avgiv Rvwb, †Kvb ey`ey` hLb cvwbi wb‡P _v‡K ZLb Gi AvqZb Kg _v‡K wKš‘ GwU cÖwZwbqZ Gi c„‡ôi †¶Îdj e„w× Ki‡Z Pvq ZvB cvwbi ey`ey` Zj‡`k †_K DcwiZ‡j D‡V Av‡m †Kbbv cvwbi DcwiZ‡j Pvc Kg|

eq \o((,M) GLv‡b,

e¨vmva©, r = 1mm = 1 ( 10–3m 


Bqs Gi ¸Yv¼, Y = 2 ( 1011Nm–2

Avw` ˆ`N©¨ = L 


ˆ`N©¨ e„w×, ( = L Gi 15% ( = 0.15L 

( ej, F = ?

Avgiv Rvwb,


Y = eq \f(FL,A( ) 
ev,  
F = eq \f(YA(,L ) 

= eq \f(2 ( 1011Nm–2( ( ( (10–3m)2( 0.15L ,L )

= 94.25 ( 103N
( ˆ`N©¨ 15% e„w× Ki‡Z = 9.425 ( 104N.

ej cÖ‡qvRb| 

eq \o((,N) GLv‡b, x Zv‡ii Rb¨ 


Bqs Gi ¸Yv¼, Y1 = 2 ( 1011Nm–2 


Zv‡ii e¨vmva©, r1 = 1 ( 10–3m 


Y Zv‡ii e¨vmva©, r2 = 2 ( 10–3m

awi, X Zv‡ii Avw` ˆ`N©¨ = L 


ˆ`N©¨ e„w× = 2(
Y Zv‡ii ˆ`N©¨ e„w× = (
Avgiv Rvwb,

X Zv‡ii Rb¨ Y1 =eq \f(FL,A12( ) ...........(i)

( Y2 = eq \f(1,2)  Y1 =  eq \f(1,2) ( 2 ( 1011 Nm–2 


= 1 ( 1011Nm–2
†h‡nZz Y1 > Y2 A_©vr x Zv‡ii Bqs Gi ¸Yv¼ y Zv‡ii Bqs Gi ¸Yvs‡Ki †P‡q †ewk| ( X Zvi AwaK w¯’wZ¯’vcK| (Ans.)
eq \o((((,cÖkœ(26) GKwU ˆKwkK b‡ji e¨vm 0.6 ( 10–3 m| G‡K 72 ( 10–3 c„ôUvb I 103 kgm–3 Nb‡Z¡i Zi‡j Wzev‡bv nj| c‡i GKB bj Ab¨ GKwU Zi‡j Wzev‡j †mwU H Zij c„ô‡K 1.2 cm AebwgZ K‡i| wØZxq Zi‡ji NbZ¡ 1359 kgm–3 cÖ_g Zi‡ji ¯úk©‡KvY 1( Ges wØZxq Zi‡ji ¯úk©‡KvY 139(|
 [w`bvRcyi miKvwi K‡jR]

K.
cqm‡bi AbycvZ Kx?
1

L.
VvÛv my¨c †_‡K Mig my¨c †fZ‡i †ewk Qwo‡q c‡o †Kb?
2

M.
ˆKwkK b‡ji cÖ_g Zi‡ji D”PZv KZ n‡e?
3

N.
wØZxq Zi‡ji Zzjbvq cÖ_g Zi‡ji c„ôUvb Kg bv †ewk n‡e-MvwYwZKfv‡e we‡k­lY Ki|
4

26 bs cÖ‡kœi DËi

eq \o((,K) evwn¨K ej cÖ‡qv‡M w¯’wZ¯’vcK mxgvi g‡a¨ †Kv‡bv e¯‘i Aby‰`N©¨ weK…wZ NUv‡bv n‡j, cvk¦© weK…wZ Ges ˆ`N©¨ weK…wZi AbycvZ‡K cqm‡bi AbycvZ e‡j|

eq \o((,L) my¨‡ci cÖavb Ask Rjxq (cvwb)| ZvcgvÎv †ewk n‡j cvwbi mv›`ªZv K‡g hvq| GKvi‡Y VvÛv cvwbi Zzjbvq Mgi cvwbi PjvP‡j myweav †ewk| ZvB VvÛv my¨c †_‡K Mig my¨c gy‡Li †fZi †ewk Qwo‡q c‡o|
eq \o((,M) †`Iqv Av‡Q, ˆKwkK b‡ji e¨vmva©, r = eq \f(0.6 ( 10–3m,2 ) = 0.3 (10–3m 

1g Zi‡ji c„ôUvb, T = 72 ( 10–3Nm–1
1g Zi‡ji NbZ¡ ( = 103 kgm–3
cÖ_g Zi‡ji ¯úk© †KvY ( = 1(
Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8 ms–2 

†ei Ki‡Z n‡e, ˆKwkK b‡j Zi‡ji D”PZv, h = ?

Avgiv Rvwb, T  = eq \f(hr(g,2cos( ) 
=   eq \f(2 ( 72 ( 10–3 Nm–1 ( cos1(, 0.3 ( 10–3 m ( 103 kgm–3 ( 9.8ms–2) 

= 0.049 m (Ans.)
eq \o((,N) ˆKwkK b‡j 2q Zi‡ji c„‡ôi Aebgb 1.2 cm A_©vr h = ( 1.2 cm = ( 0.012 m  wØZxq Z‡ji ¯úk©‡KvY ( = 139(
2q Zi‡ji NbZ¡ ( = 13596 kgm–3 

myZiv wØZxq Zi‡ji c„ôUvb, T = eq \f(hr(g, 2 cos( ) 
= eq \f((0.012m ( 0.3 ( 10–3 m ( 13596 kgm–3 ( 9.8ms–2,2 cos 139( ) 
= 0.3178 Nm–1 >> 72 ( 10–3 Nm–1 

AZGe, wØZxq Zi‡ji Zzjbvq 1g Zi‡ji c„ôUvb Kg|

eq \o((((,cÖkœ(27) 0.4cm e¨v‡mi GKwU mi“ avZe Zv‡ii me cÖvš— Qv‡` †e‡a Ab¨ cÖvš— GKwU 25kg f‡ii e¯‘ Szwj‡q †`qv nj| †ek wKQy mgq c‡i †`Lv †Mj fvix e¯‘wU †ek wKQyUv wb‡P †b‡g G‡m‡Q|
 [miKvwi ewikvj K‡jR]

K.
weK…wZ Kv‡K e‡j?
1

L.
cqm‡bi AbycvZ Kx? e¨vL¨v Ki|
2

M.
DÏxc‡K ewY©Z Zv‡ii ˆ`N©¨ hw` 1.0 m  †_‡K cwiewZ©Z n‡q  1.02 m n‡j Bqs Gi ¸YvsK wbY©q Ki|
3

N.
hw` Szjv‡bv e¯‘i fi wØ¸Y Kiv nq, Zvn‡j c~‡e©i gZ weK…wZ †c‡Z Zv‡ii e¨vm †Kgb DwPr-we‡k­lY Ki| 
4

27 bs cÖ‡kœi DËi

eq \o((,K) ej cÖ‡qv‡M †Kv‡bv e¯—yi GKK gvÎvq †h cwieZ©b nq Zv‡K weK…wZ e‡j|
eq \o((,L) †Kv‡bv e¯—zi cvk¦©weK…wZ I ˆ`N¨© weK…wZi AbycvZ‡K cqm‡bi AbycvZ e‡j| G‡K ( Øviv cÖKvk Kiv nq|

g‡b Kwi, †Kv‡bv cv‡Zi ˆ`N¨© L Ges cÖ¯’ D; hw` Zv‡ii ˆ`N¨© I cÖ¯’ e„w× h_vµ‡g ( I d nq Z‡e,

ˆ`N¨© weK…wZ =
[image: image8.png]



cvk¦© weK…wZ =
[image: image2.wmf]D
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( 
=
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eq \o((,M) GLv‡b,
F = mg = 25(9.8 = 245 N


d =0.4cm =4 (10(3m ( r =2 ( 10(3m.


( A = (r2= 1.256 ( 10(5m2

( =1.02 ( 1 = 0.02m, L =1m.

( y =  eq \f(FL,A( )  =  eq \f(245 ( 1,1.256 ( 10(5 ( 0.02) 

= 9.75 (108 Nm(2 (Ans.)

eq \o((,N) Szjv‡bv e¯—yi fi wØ¸Y Kiv n‡j c~‡e©i gZ weK…wZ †c‡Z Zv‡ii e¨vm †Kgb n‡Z n‡e:

hw` Szjv‡bv e¯—yi fi wØ¸Y Kiv nq, Zvn‡j ej F c~‡e©i wØ¸Y n‡q hvq| 

cwiewZ©Z ej, F1 = 2F

c~‡e©i weK…wZ †c‡Z e¨en„Z Zv‡ii cÖ¯’‡”Q‡`i †¶Îdj = A1
weK…wZ = eq \f((1,L1)
e¨vm = d1

c~‡e©i Zv‡ii e¨vm = d

weK…wZ = eq \f((,L)
cÖkœg‡Z, eq \f((,L) = eq \f((1,L1) ...................(i)

†h‡nZy, Bqs‡qi ¸bv¼ Y = aª“eK

( eq \f(F/A,(/L) = eq \f(F1/A1,(1/L1)
ev,
eq \f(F,A) = eq \f(F1,A1)   [( eq \f((,L) = eq \f((1,L1)]

ev,
d1 = eq \r(2)d

(
d1 = 1.414d

myZivs bZyb Zv‡ii Rb¨ Gi e¨vm c~‡e©i Zv‡ii e¨v‡mi 1.414 ev eq \r(2) ¸Y n‡Z n‡e|
eq \o((((,cÖkœ(28) Aw_© 10 kg f‡ii GKwU e¯‘‡K 0.3 m j¤^v Ges 10–6 m2 cÖ¯’‡”Q‡`i †¶Îdj wewkó GKwU Zv‡ii GK cÖv‡š— †e‡a Nyiv‡”Q| Nyiv‡bvi mgq Zv‡ii Avw` ˆ`‡N©¨i 0.005% e„w× N‡U| ZviwUi Dcv`v‡bi Amn cxoY 4.8 ( 107 Nm–2
 [miKvwi ˆmq` nv‡Zg Avjx K‡jR, ewikvj]

K.
¯^vaxbZv gvÎv Kv‡K e‡j?
1

L.
Av`ªZv evo‡j gvbyl A¯^w¯—‡eva K‡i †Kb?
2

M.
ZviwUi Dcv`v‡bi Bqs Gi ¸YvsK wbY©q Ki|
3

N.
Aw_© e¯‘wU‡K KZ †e‡M Nyiv‡Z m¶g n‡e?
4

28 bs cÖ‡kœi DËi

eq \o((,K) †Kvb MwZkxj wm‡÷‡gi Ae¯’vb m¤ú~Y©fv‡e †evSv‡Z †gvU hZ msL¨K ¯^vaxb ivwki cÖ‡qvRb nq Zv‡K ¯^vaxbZvi gvÎv e‡j|

eq \o((,L) Av`ª©Zv evo‡j evqy‡Z Dcw¯’Z Rjxq ev‡®úi cwigvY †e‡o hvq| d‡j gvby‡li kix‡ii m„ó Nvg evqy †kvlY Ki‡Z Pvq bv, †h Kvi‡Y kixi ¯^Ztev®úxfe‡bi Rb¨ ZvcI nvivq bv| GRb¨ Av`ª©Zv evo‡j gvbyl A¯^w¯—‡eva K‡i| 
eq \o((,M) †`Iqv Av‡Q, Zv‡ii ˆ`N©¨, L = 0.3 m 

cÖ¯’‡”Q‡`i †¶Îdj A = 10–6m2 

ˆ`N©¨ e„w× ( = (0.005%( () m 


=  eq \b(0.005 ( \f(0.3,100))  m


= 1"5 ( 10–5m 

Amn cxob = 4.8 ( 107 Nm–2 

Zv‡ii Dcv`v‡bi Bqs Gi ¸Yv¼ Y = ?

Avgiv Rvwb, Y =    eq \f(cxob,weK…wZ)  


=  eq \f(cxob,\f((,L))   =   eq \f(4.8 ( 107, \f(1.5 ( 10(5,0.3))  

( Y = 9.6 ( 1011 Nm–2 (Ans.)
eq \o((,N) g‡b Kwi, Aw_© e¯‘wU‡K m‡e©v”P F e‡j Ges ( †e‡M Nyiv‡Z m¶g n‡e|

	Zvn‡j,   eq \f(F,A)  = Amn cxob 

ev, F = 10–6 ( 4.8 ( 107
( F = 48
	GLv‡b,

Amn cxob =  4.8 ( 10 Nm–2 

Zv‡ii cÖ¯’‡”Q` A ( 10–6 m2 e¯‘i fi m = 10 kg

Zv‡ii ˆ`N©¨ r = 0.3m


Avevi, F =   eq \f(m(2,r)  

ev, v2 = eq \f(48 ( 0.3,10 ) 
( ( = 1.2 ms–1 (Ans.) 

eq \o((((,cÖkœ(29)  †Rvnv 0.1(10–3 m e¨vmv‡a©i GKwU ˆKwkK bj‡K Wzwe‡q †`L‡Z †cj b‡ji wfZi Zij 0.1469 m D‡V †Mj| Avevi H Zij‡K †¯úÖ K‡i †QvU †QvU †duvUvq cwibZ Ki‡j Zi‡ji ZvcgvÎv cwieZ©b nq| †m Avðh© n‡q Zvi c`v_©weÁvb wk¶K‡K cÖkœ Ki‡j wZwb Rvbv‡jb Gi KviY c„ôUvb|
 [ewikvj miKvwi gwnjv K‡jR, ewikvj]

K.
Amn cxob Kv‡K e‡j?
1

L.
w¯úÖs mvaviYZ B¯úv‡Zi ˆZwi nq, Zvgvi nq bv †Kb?
2

M.
DÏxc‡Ki Zi‡ji c„ôUvb wbY©q Ki|
3

N.
5 mm e¨vmv‡a©i Zi‡ji GKwU †dvUv‡K 10 msL¨K †duvUvq cwiYZ Ki‡j Zvckw³i †Kvb cwieZ©b n‡e Kx? n‡j Zv‡ci cwigvb wbY©q Ki|
4

29 bs cÖ‡kœi DËi

eq \o((,K) †Kvb e¯‘i GKK †¶Îd‡ji Dci cÖhy³ Amn fvi‡K Amn cxob e‡j|

eq \o((,L) B¯úv‡Zi w¯’wZ¯’vcKZv Zvgvi †P‡q †ewk| d‡j cÖhy³ e‡ji wecix‡Z B¯úvZ Zvgv A‡c¶v AwaK gv‡bi cÖwZ‡ivax ej m„wó Ki‡Z cv‡i| d‡j GKB cwigvY e‡ji Rb¨ B¯úv‡Zi weK…wZ Zvgvi †P‡q Kg| GRb¨ w¯úÖs B¯úv‡Zi ˆZwi nq, Zvgvi ˆZwi nq bv|
eq \o((,M) †`Iqv Av‡Q, 
ˆKwkK b‡ji e¨vmva© r = 0.1 ( 10–3m

b‡ji wfZi Zi‡ji D”PZv h = 0.1469m 

cvwbi NbZ¡ ( = 1000 kgm–3 

cvwbi c„ôUvb T = ?

Avgiv Rvwb, T = eq \f(hr (g,2 )  

ev, 
T =  eq \f(0.14 69 ( 0.1 ( 10–3 ( 1000 ( 9.8,2)  
( 
T = 72 ( 10–3 Nm–1 (Ans.)
eq \o((,N) cÖ_g †¶‡Î, cvwbi †duvUvi e¨vmva© R = 5 mm = 5 ( 10–3m

2q †¶‡Î, 

cvwbi †duvUvi e¨vmva© = r (awi) 

cÖkœg‡Z,    eq \f(4,3)  rR3 =   eq \f(4,3)  (r3 ( 10 

ev, R3 = 10r3 

( r =   eq \b\bc\{(\f((5 ( 10–3),\r(3,10)))  = 2.32 ( 10–3 m 

cÖ_g †¶‡Î cvwbi †dvUvi c„‡ôi †¶Îdj, A1 = 4(R2 

ev, A1 = {4 ( 3.14 ( (5 ( 10–3)2}m2 

( A1 = 3.14 ( 10–4 m2 

wØZxq †¶‡Î, cvwbi †dvUvi †gvU †¶Îdj A2 = 10 ( 4(r2 

†¶Îdj e„w×‡Z K…ZKvR W = E(A


= T(A 


= 72( 10–3 ( 3.62 ( 10–4 


= 2.606 ( 10–5J 

GB K…ZKvR m¤úv`‡b cÖ‡qvRbxq kw³ cvwb n‡Z Av‡m|

A_©vr, cvwb n‡Z 2"606 ( 10–5J Zvc †kvwlZ nq|

eq \o((((,cÖkœ(30) `ywU mgvb ˆ`‡N©¨i Zv‡ii e¨vm h_vµ‡g 1 mm I 2 mm Dfq‡K mgvb ej Øviv Uvbv n‡j cÖ_g ZviwUi ˆ`N©¨ e„w× wØZxqwUi Pvi¸b nq| cÖ_g ZviwUi Dcv`v‡bi Bqs ¸bv¼ 4 ( 1041Nm–2
 [ei¸bv miKvwi gwnjv K‡jR, ei¸bv]

K.
c„ôUvb Kv‡K e‡j?
1

L.
B¯úv‡Zi Bqs Gi ¸bv¼ 2 ( 1011 Nm–2 ej‡Z wK eyS?
2

M.
cÖ_g ZviwUi ˆ`N©¨ 5% e„w× Ki‡Z cÖhy³ cxob wbY©q Ki|
3

N.
ZviØ‡qi g‡a¨ †KvbwU †ewk w¯’wZ¯’vcK Zv MvwYwZK we‡k­l‡Yi mvnv‡h¨ e¨vL¨v Ki|
4

30 bs cÖ‡kœi DËi

eq \o((,K)  †Kvb Zij c„‡ôi Dci hw` GKwU †iLv Kíbv Kiv nq Z‡e H †iLvi cÖwZ GKK ˆ`‡N©¨i †iLvi mv‡_ j¤^fv‡e Ges c„‡ôi ¯úk©K †iLvi Dfq cv‡k¦© †h ej wµqv K‡i Zv‡K H Zi‡ji c„ôUvb e‡j|

eq \o((,L) B¯úv‡Zi Bqs Gi ¸Yv¼ 2 ( 1011 Nm–2 ej‡Z eySvq, 1m2 cÖ¯’‡”Q‡`i †¶Îdj wewkó †Kv‡bv B¯úvZ Zv‡ii ˆ`‡N©¨ eivei w¯’wZ¯’vcK mxgvi g‡a¨ 2 ( 1011 N ej cÖ‡qvM Ki‡j ZviwUi ˆ`N©¨ e„w× Avw` ˆ`‡N©¨i mgvb n‡e|
eq \o((,M) GLv‡b,

1g Zv‡ii e¨vmva©, r =  eq \f(1,2)  mm


= 0"5 mm 


= 5 ( 10–4 m


Bqs Gi ¸Yv¼ Y = 2 ( 2011 Nm–2 


Avw` ˆ`N©¨, = L 


ˆ`N©¨ e„w×, l = L Gi 5% =   eq \f(5L,100) 

cÖhy³ cxob = ?
Avgiv Rvwb,


= 2 ( 1011 (   eq \f(5L,100 ( L) 

= 1 ( 1010 Nm–2 (Ans.)
eq \o((,N) mgcwigvY ej cÖ‡qvM Kivq 2q e¯‘wUi Kg cÖmvwiZ nq|

2q e¯‘i †¶‡Î,


=  4    eq \f(cxob,\f(L,L))  = 4 ( Y1 

A_©vr 2q e¯‘wUi Bqs Gi ¸YvsK 1g e¯‘i 4 ¸Y| ( 2q e¯‘ †ewk w¯’wZ¯’vcK|

eq \o((((,cÖkœ(31) A I B `ywUi avZe Zvi| cÖ‡Z¨K Zv‡ii ˆ`N©¨ 2 m Ges e¨vm 1.5 ( 10–4 m Dfq Zv‡ii cÖv‡š— 5 kg fi Szwj‡q †`Iqv nj| G‡Z B Zv‡ii ˆ`N©¨ 2.035 m nj| A Zv‡ii Bqs Gi ¸YvsK Y = 2 ( 1011 Nm–2|
 [L›`Kvi †gvkviid †nv‡mb K‡jR]

K.
†m‡KÛ †`vjK Kv‡K e‡j?
1

L.
wUmy¨ †ccvi cvwb ï‡l †bIqvi KviY e¨vL¨v Ki|
2

M.
A Zv‡ii ˆ`N©¨ e„w× wbY©q Ki|
3

N.
BgviZ wbg©v‡Y DÏxc‡Ki †Kvb Dcv`v‡bi avZe `Û †ewk Dc‡hvMx gZvgZ `vI|
4

31 bs cÖ‡kœi DËi

eq \o((,K) †h mij †`vj‡Ki †`vjbKvj `yB †m‡KÛ Zv‡K †m‡KÛ †`vjK ej|
eq \o((,L) wUmy¨ †ccv‡i AwZ ¶z`ª e¨vmva©hy³ evûmsL¨K wQ`ª _v‡K| wUmy¨ †ccv‡ii Dcv`v‡bi AYy I cvwbi AYy ga¨Kvi AvmÄb ej cvwb Abymg~‡ni g‡a¨ wµqviZ mskw³ ej A‡c¶v e„nËi|

ZvB T = eq \f(hr(g,2) ev, h =   eq \f(1,r)    eq \f(2T,(g)  ev, h (   eq \f(1,r)  (T, (, g, aª“eK nIqvq) m~Îvmv‡i G mi“ wQ`ªmg~‡ni Lye mn‡RB cvwb cÖ‡ek K‡i| Gfv‡eB wUmy¨ †ccvi cvwb ï‡l †bq|
eq \o((,M) †`Iqv Av‡Q, A Zv‡ii Avw` ˆ`N©¨, L = 2 m 

A Zv‡ii e¨vmva©, r =   eq \f(1.5 ( 10–4m,2)  = 0.75 ( 10–4 m

A Zv‡ii Dcv`v‡bi Bqs Gi ¸Yv¼, Y = 2 ( 1011 Nm–2 

†ei Ki‡Z n‡e, A Zv‡ii ˆ`N©¨ e„w×, ( = ?

Avgiv Rvwb, Y =   eq \f(mgL,(r2() 
( ( =    eq \f(mgL,(r2Y)  =  eq \f(5kg ( 9.8ms–2 ( 2m, 3.1416 ( (0.75 ( 10–4m)2 ( 2 ( 1011 Nm–2)  


= 0.02773m = 2.77 cm (Ans.)
eq \o((,N) B Zv‡ii Avw` ˆ`N©¨ (L), e¨vmv‡a©i (r) Ges wbæ cÖv‡š— Szjv‡bv fi (m) 

A Zv‡ii b¨vq| wKš‘ B Zv‡ii ˆ`N©¨ e„w×, ( = 2.035m ( 2m = 0.035m

( B Zv‡ii Dcv`v‡bi Bqs Gi ¸Yv½

Y =   eq \f(mgL,(r2()  =  eq \f(5kg ( 9.8ms–2 ( 2m,3.1416 ( (0.75 ( 10–4m)2 ( 0.035m) 

= 1.58 ( 1011 Nm–2 

j¶¨ Kwi, A Zv‡ii Dcv`v‡bi Bqs Gi ¸Yv¼ (2 ( 1011Nm–2 > B Zv‡ii Dcv`v‡bi Bqs Gi ¸Yv¼ (1.58 ( 1011Nm–2)

myZivs A Zv‡ii Dcv`vb †ewk w¯’wZ¯’vcK| Gi gv‡b n‡jv A I  B Zv‡ii Dcv`v‡bi e¯‘i Zzjbvq A Zv‡ii Dcv`vb Øviv ˆZwi e¯‘‡Z A‡bK †ewk ej cÖ‡qvM Ki‡Z n‡e|

AZGe, A Zv‡ii Dcv`v‡b ˆZwi avZe `Û BgviZ wbg©v‡Y †ewk Dc‡hvMx|

 eq \o((((,cÖkœ(32) 
Dc‡ii wP‡Î †jvnvi ejwU e¨vmva© 2mm| Zviwcb †Zj I †jvnvi NbZ¡ h_vµ‡g 0.87 ( 103 kg/m3 Ges 7.8 ( 103 kg/m3| Zviwcb †Z‡j †jvnvi e‡ji cÖvš—‡eM 53.9 ms–1|
 [gwR`v LvZzb miKvwi gwnjv K‡jR, jvjgwbi nvU]

K.
mv›`ªZvs‡Ki GKK Kx?
1

L.
evqy‡Z cvwbi †dvUv †MvjvKvi nq †Kb?
2

M.
2bs cv‡Îi Zi‡ji mv›`ªZvsK KZ?
3

N.
ejwU‡K 10–3Ns/m2 mv›`ªZvs‡Ki 1bs cv‡Îi Zi‡j †Q‡o w`‡j †eM Av‡Mi Zzjbvq wKiƒ‡c cwieZ©b n‡e? MvwYwZKfv‡e eY©bv Ki|
4

32 bs cÖ‡kœi DËi

eq \o((,K) mv›`ªZv‡¼i GKK Nsm–2 ev Pa.s ev kgm–1s–1 

eq \o((,L) cvwbi †dvUvi gy³ c„ôZ‡j cvwbi c„ôUvb wµqv K‡i| G‡Z cvwbi gy³ Zj †KejB msKzwPZ n‡q b~¨bZg †¶Îdj AR©b Ki‡Z Pvq| cix¶vq †`Lv †M‡Q †h, wbw`©ó AvqZ‡bi cvwb (ev Ab¨ †h‡Kv‡bv Zij) NbKvKvi, wmwjÛvivK…wZ, AvqZvKvi Nbe¯‘ AvK…wZ ev Ab¨ AvK…wZ‡Z bq eis eis †MvjvKvi aviY Ki‡j Gi c„‡ôi †¶Îdj me©wbæ nq| G Kvi‡Y cÖej c„ôUvb `i“Y evqy‡Z cvwbi †duvUv †MvjvKvi nq|
eq \o((,M) †`Iqv Av‡Q, †jvnvi ejwUi e¨vmva©, r = 2 mm = 2 ( 10–3m 

†jvnvi NbZ¡, ( = 7.8 ( 103 kgm–3 

Zviwcb †Z‡ji mv›`ªZv mnM ( = 0.001375 kgm–1s–1 

Zviwcb †Z‡j †jvnvi e‡ji cÖvš—‡eM, vt = 43.9 ms–1 

‡ei Ki‡Z n‡e, Zviwcb †Z‡ji mv›`ªZv½, ( = ? 

Avgiv Rvwb, vt =    eq \f(2r2 (( ( () g,9 () 
( ( = eq \f(2,9 )  . eq \f(r2(( ( () g,vt ) 
= eq \f(2,9 )  (eq \f((2 (10–3m)2 (7.8 ( 0.87) ( 103 kgm–3 ( 9.8 ms–2,43.9ms–1)  
= 0.001375 kgm–1s–1 (Ans.)
eq \o((,N) 1g cv‡Îi Zi‡ji (cvwb) mv›`ªZv¼, ( = 10–3 Nsm–2 
†jvnvi e‡ji NbZ¡, ( = 7.8 ( 103 kgm–3 

Rvbv Av‡Q, cvwbi NbZ¡, ( = 103 kgm–3 

Ges AwfKl©R Z¡iY, g = 9.8ms–2 

1bs Zi‡j †jvnvi e‡ji cÖvš—‡eM,


= 59.24 ms–1 

j¶ Kwi, 59.24 ms–1 > 43.9ms–1
A_©vr cvwb‡Z †jvnvi e‡ji cÖvš—‡eM > Zviwcb †Z‡j †jvnvi e‡ji cÖvš—‡eM Ges cvwb‡Z †jvnvi e‡ji cÖvš—‡eM ( Zviwcb †Z‡j †jvnvi e‡ji cÖvš—‡eM

= 59.24ms–1 ( 43.9 ms–1
= 15.34 ms–1
myZivs DÏxc‡Ki †jvnvi ejwU‡K 10–3 Nm–2 mv›`ªZvs‡Ki 1bs cv‡Îi Zi‡j (cvwb) †Q‡o w`‡j †eM Av‡Mi Zzjbvq 15.34ms–1 cwigvY †ewk n‡e|

eq \o((((,cÖkœ(33)  

[†bÎ‡Kvbv miKvwi gwnjv K‡jR]

K.
g~j Mo eM© wK?
1

L.
wPÎmn Ae¯’vb †f±i e¨vL¨v Ki|
2

M.
wPÎ-L n‡Z 1mm e¨vmv‡a©i GKwU eo e„wói †dvUv f‚-c„‡ô cwZZ nq 10 j¶ ¶z`ª cvwbi †dvUvq cwiYZ nq Ges cvwbi c„ôUvb 72 ( 10–3Nm–2 Nm–2 n‡j wK cwigvY KvR m¤úvw`Z n‡e?
3

N.
wPÎ-K Gi Av‡jv‡K c„ôkw³ I c„ôUv‡bi g‡a¨ †Kvb m¤úK© †ei Kiv wK m¤¢e? MvwYwZK we‡k­lY K‡i †`LvI|
4

33 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv M¨v‡mi mKj AYyi †e‡Mi e‡M©i Mogv‡bi eM©g~j‡K g~j Mo eM©‡eM e‡j|

eq \o((,L) cÖm½ KvVv‡gvi g~j we›`yi mv‡c‡¶ †Kv‡bv we›`yi Ae¯’vb †h †f±‡ii mvnv‡h¨ wb‡`©k Kiv nq Zv‡K Ae¯’vb †f±i e‡j| 
g‡b Kwi, ci¯úi mg‡Kv‡Y Aew¯’Z X I Y `ywU A¶, G‡`i g~jwe›`y O | P  †h‡Kv‡bv GKwU we›`y| GLv‡b   eq \o((,OP)  †f±iwU O we›`y mv‡c‡¶ P we›`yi Ae¯’vb wb‡`©k Ki‡Q| myZivs  eq \o((,OP) GKwU Ae¯’vb †f±i|
eq \o((,M) †`Iqv Av‡Q, eo e„wói †duvUvi e¨vmva©, R = 1mm = 10–3m

¶z`ª †duvUvi msL¨v, N = 106 

cÖwZwU ¶z`ª †duvUvi e¨vmva©, r =    eq \f(R,\r(3,N))  =   eq \f(10–3m,\r(3,106))  = 10–5m

cvwbi c„ôUvb, T = 72 ( 10–3 Nm–1 

†ei Ki‡Z n‡e, m¤úvw`Z KvR, W = ? 

( K…ZKvR = c„ôUvbRwbZ kw³i cwieZ©b, (E


= T(A 


= 72 ( 10–3 Nm(1 ( 1.244 ( 10–3m2

= 8.9568 ( 10–5J (Ans.)

eq \o((,N) g‡b Kwi, ABCD GKwU Zv‡ii †d«g| Gi BC evûwU AB I DC evû eivei Aev‡a PjvPj Ki‡Z cv‡i| ZviwU‡K mvevb cvwb‡Z Wzwe‡q Zz‡j Avb‡j Gi gvSLv‡b GKwU cvZjv c`©v c„ôUv‡bi Rb¨ †d«‡gi cÖ‡Z¨K evû‡K †fZ‡ii w`‡K Uvb‡Z _v‡K wKš‘ BC evû¸‡jv Qvov Aci evû¸‡jv AvUKv‡bv _vKvq †m¸‡jv w¯’i _vK‡e| Gi d‡j c„ôUv‡bi Rb¨ BC evûi w`‡K AMÖmi n‡e| myZivs BC evû‡K Gi wbR ¯’v‡b ivLvi Rb¨ wecixZ w`‡K ej cÖ‡qvM Ki‡Z n‡e|

BC evûi ˆ`N©¨ ( Ges Zi‡ji c„ôUvb T n‡j, BC Zv‡ii Ici AD Gi w`‡K †gvU ej n‡e, F = ( ( T + ( ( T  (†Kbbv c`©vi Dc‡i Ges wb‡P `ywU c„ô Av‡Q Ges Df‡qiB c„ôUvb T)| myZivs BC evû‡K Gi Ae¯’v‡b w¯’i ivL‡Z n‡j Gi Ici c„ôUv‡bi wecixZgyLx †h 

( c„ôUv‡bi wei“‡× cÖwZ GKK †¶Îdj e„w×‡Z K…ZKvR ev c„ô kw³, E =   eq \f(W,(A)    eq \f(2T(b,2(b)  = T ; GB kw³ c„‡ô mwÂZ n‡e| myZivs †Kv‡bv Zi‡ji c„ôkw³ Zvi c„ôUv‡bi mgvb|

eq \o((((,cÖkœ(34) †`ªvnx c`v_©weÁvb j¨v‡e 500cm j¤^v I 4mm2 cÖ¯’‡”Q‡`i Zv‡ii wb‡P wKQy fvi Szwj‡q Gi ˆ`N©¨ I cvk¦© cwieZ©‡bi cvV wbj Ges Zvi evÜex c~Rv‡K ej‡jv Avgvi cix¶vq Zv‡ii ˆ`N©¨ cwieZ©b 5% Ges cvk¦© cwieZ©b 4%| c~Rv ej‡jv GUv n‡Z cv‡i bv| †Zvgvi DcvË msMÖ‡n fzj n‡q‡Q| Zv‡ii Bqs Gi ¸Yv¼ 2(1011Nm–2
 [miKvwi †K. wm. K‡jR, wSbvB`n]

K.
mv›`ªZv ¸Yv¼ Kv‡K e‡j?
1

L.
M¨v‡mi mv›`ªZvi Dci Pv‡ci cÖfve  †bB †Kb(e¨vL¨v Ki|
2

M.
DÏxc‡K ZviwUi ˆ`N©¨ e„w× 0.01cm n‡j ZviwU‡Z KZ fvi Pvcv‡Z n‡e?
3

N.
c~Rvi wee„wZ mwVK wKbv (hyw³ `vI|
4

34 bs cÖ‡kœi DËi

eq \o((,K) wbw`©ó ZvcgvÎvq cÖevnxi `ywU ¯—‡ii g‡a¨ †e‡Mi bwZ GKK ivL‡Z (A_©vr GKK `~iZ¡ Aew¯’Z `ywU ¯—‡ii g‡a¨ GKK Av‡cw¶K †eM eRvq ivL‡Z) cÖevnx ¯—‡ii cÖwZ GKK  †¶Îd‡j †h ¯úk©Kxq e‡ji cÖ‡qvRb nq Zv‡K H cÖevnxi mv›`ªZv ¸YvsK e‡j| 

eq \o((,L) M¨v‡mi mv›`ªZvi Dci Pv‡ci cÖfve †bB| Avgiv Rvwb, M¨vmxq AYymg~‡ni me©`v G‡jv‡g‡jvfv‡e PjvPj Ki‡Z _v‡K Ges G‡Z msNl© N‡U| G‡Z wewfbœ ¯—‡ii cÖev‡ni euvavi m„wó nq| hv M¨v‡mi mv›`ªZv bv‡g cwiwPZ| M¨v‡mi AYymg~‡ni MwZi Dci Pv‡ci †Zgb †Kvb cÖfve †bB| d‡j M¨v‡mi AYymg~‡ni msNl© Z_v euvavi Dci Pv‡ci cÖfve D‡c¶bxq| G Kvi‡Y M¨v‡mi mv›`ªZvi Dci Pv‡ci cÖfve †bB|
eq \o((,M)  GLv‡b, Bqs Gi ¸Yv¼, Y = 2 ( 1011Nm–2

Zv‡ii ˆ`N©¨, L = 100cm = 1m


cÖ¯’‡”Q‡`i †¶Îdj, A = 4mm2 = 4 (10–6m2

ˆ`N©¨ e„w×, ( = 0.01cm = 0.01 ( 10–2m


fi, m = ?
Avgiv Rvwb,


Y =  eq \f(FL,A() 

= 8.16 kg
( ˆ`N©¨ 0.01 cm e„w× Ki‡Z 8.16 kg f‡ii e¯‘ Pvcv‡Z n‡e|

eq \o((,N) †`ªvnxi cix¶vq,
ˆ`N©¨ cwieZ©b nq 5%Ges cvk¦© cwieZ©b nq 4%| ˆ`N©¨ weK…wZ  = 0.05 

ˆ`N©¨ weK…wZ, = 0.05

cvk¦© weK…wZ = 0.04

A_©vr cqm‡bi AbycvZ 0.8 n‡Z cv‡i bv| 

AZGe, c~Rvi wee„wZwU mwVK|

eq \o((((,cÖkœ(35) K…òv GKwU cvwb fwZ© wmwjÛvi 0.03mm e¨vmv‡a©i GKwU ˆKwkK bj Wzev‡jv| D³ bjwU‡Z cvwbi Av‡ivnb 0.40m| AZtci †m ˆKwkK bjwU mwi‡q GKwU 40mm e¨v‡mi avZe †MvjK cvwb‡Z †djvq Zv 2.1 ( 10–2ms–1 Aš—¨‡eM cÖvß n‡jv| cvwbi mv›`ªZv ¸YvsK 0.003 Nsm–2 Ges weï× cvwbi NbZ¡ 1gm/c.c Ges c„ôUvb 72(10–3Nm–1.
 [ivRevox miKvwi K‡jR, ivRevox]

K.
cqm‡bi AbycvZ Kv‡K e‡j?
1

L.
kxZj cvwbi MwZi †P‡q Mig cvwbi MwZ `ª“Z nq †Kb? e¨vL¨v Ki|
2

M.
DÏxc‡K D‡j­wLZ avZe †Mvj‡Ki Dci Kx cwigvY mv›`ª ej wµqv K‡i?
3

N.
K…òvi e¨en„Z cvwb weï× wK bv? DÏxc‡Ki Av‡jv‡K Gi mZ¨Zv hvPvB Ki|
4

35 bs cÖ‡kœi DËi

eq \o((,K) w¯’wZ¯’vcK mxgvi g‡a¨ e¯‘i cvk¦© weK…wZ I ˆ`N©¨ weK…wZi AbycvZ GKwU aª“e msL¨v| GB aª“e msL¨v‡K e¯‘i Dcv`v‡bi cqm‡bi AbycvZ e‡j|

eq \o((,L) Zi‡ji ZvcgvÎv e„w× †c‡j Zi‡ji AYy¸‡jv Zvc †_‡K kw³ MÖnY K‡i †ewk kw³ cvq Ges G‡`i MwZ †e‡o hvq G‡Z AYy¸‡jvi Mo gy³ c_ e„w× cvq d‡j G‡`i g‡a¨ Nl©Y Kg nq| Mo gy³ c_ e„w×i d‡j Zi‡ji ¯—‡ii Av‡cw¶K evav K‡g hvq| d‡j Zi‡ji mv›`ªZv n«vm cvq| Avi G Rb¨B, kxZj cvwbi MwZi †P‡q Mig cvwbi MwZ `ªyZ nq|
eq \o((,M)  GLv‡b,

†Mvj‡Ki †eM, v = 2.1 ( 10–2ms–1

†Mvj‡Ki e¨vmva©, r = eq \f(100,2 )  mm = 50 ( 10–3m


mv›`ªZvsK ( = 0.003 Nsm–2 


mv›`ª ej, F = ?

Avgiv Rvwb,


F = 6( (rv


= 6( ( 0.003Nsm–2( 50 ( 10–3m ( 2.1(10–2 ms–1

= 5.94 ( 10–5N
( avZe †MvjK 5.94 ( 10–5N mv›`ª ej wµqv Ki‡e|

eq \o((,N) GLv‡b,

ˆKwkK b‡ji e¨vmva©, r = 0.03mm = 0.03 ( 10–3m


cvwbi Av‡ivnb, h = 0.40 m


cvwbi c„ôUvb, T = 72 ( 10–3Nm–1 


Z¡iY, g = 9.8ms–2

NbZ¡, ( = ?


weï× cvwbi Rb¨, ( = 0(
weï× cvwbi NbZ¡, ( = 1gm/cm3  = 103 kgm–3
( K…òvi e¨en„Z cvwb weï× bv|

eq \o((((,cÖkœ(36) 100kg f‡ii GKwU APj wcK Avc f¨vb‡K 50m ˆ`N©¨ Ges 0.02m e¨v‡mi iwk w`‡q wb‡q Uvbv n‡”Q| Gi d‡j iwkwUi ˆ`N©¨ 0.1% e„w× †cj Ges e¨vm 0.01% n«vm D‡j­L¨ †h, e¨vm 4% n«vm †c‡j iwkwU wQu‡o hv‡e|
 [MvBevÜv miKvwi gwnjv K‡jR]

K.
Bqs Gi ¸YvsK wK?
1

L.
cqm‡bi AbycvZ 0.5 ej‡Z wK eyS?
2

M.
cÖmvwiZ Ae¯’vq iwkwUi Rb¨ cqm‡bi AbycvZ wbY©q Ki|
3

N.
iwki cwigvY e„w× Ki‡Z _vK‡j hLb iwki ˆ`N©¨ 12% e„w× cv‡e ZLb iwkwU wQ‡o hv‡e wK? MvwYwZKfv‡e we‡k­lY Ki|
4

36 bs cÖ‡kœi DËi

eq \o((,K) w¯’wZ¯’vcK mxgvi g‡a¨ e¯‘i ˆ`N©¨ cxob I ˆ`N©¨ weK…wZi AbycvZ †h aªyemsL¨v nq Zv‡K e¯‘i Dcv`v‡bi Bqs Gi ¸Yv¼ e‡j|

eq \o((,L) Avgiv Rvwb w¯’wZ¯’vcK mxgvi g‡a¨ e¯‘i cvk¦© weK…wZ I ˆ`N©¨ weK…wZi AbycvZ †h aªemsL¨v nq Zv‡K cqm‡bi AbycvZ e‡j| myZivs †Kv‡bv e¯‘i cqm‡bi AbycvZ .5 ev  eq \f(1,2) ej‡Z eySvq, w¯’wZ¯’vcK mxgvi g‡a¨ H e¯‘i cvk¦©weK…wZ I ˆ`N©¨ weK…wZi AbycvZ 1 : 2|
eq \o((,M) †`Iqv Av‡Q, ˆ`N©¨ weK…wZ,   eq \f((,L)  = 0.1%= 10–3 Ges cvk¦© weK…wZ =  eq \f(d,D) = ( 0.01% = ( 10–4
†ei Ki‡Z n‡e, cqm‡bi AbycvZ, ( = ?

Avgiv Rvwb, ( = (  eq \f(d/D,(/L)  = (  eq \f((10–4,10–3)  = 0.1 (Ans.)

eq \o((,N) iwki ˆ`N©¨ 12% e„w× †c‡j, 

ˆ`N©¨ weK…wZ =    eq \f((,L)  = 12% = 0.12 

G‡¶‡Î cvk¦© weK…wZ x n‡j,

ev, x = ( 0.1 x   eq \f((,L)  = ( 0.1x 0.12 = ( 0.012 = ( 1.2% 

x ev cvk¦© weK…wZi mvswL¨K gvb 1% A‡c¶v e„nËi| DÏxcK g‡Z, e¨vm 1% n«vm †c‡j iwkwU wQu‡o hv‡e| 

myZivs e‡ji cwigvY e„w× Ki‡Z _vK‡j hLb iwki ˆ`N©¨ 12%  e„w× cv‡e ZLb iwkwU wQu‡o hv‡e|

eq \o((((,cÖkœ(37) B¯úv‡Zi Amncxob 7.9(108Nm(2 Ges Bqs Gi ¸Yv¼ 2( 1011Nm–2| [†cÖwm‡W›U cÖ‡dmi W. BqvRDwÏb Avn‡g` †iwm‡WwÝqvj g‡Wj ¯‹zj GÛ K‡jR, gywÝMÄ]

K.
¯úk© †KvY Kx?
1

L.
b‡ji g‡a¨ w`‡q cvwb Dc‡i D‡V †Kb?
2

M.
me©vwaK KZ ˆ`‡N©¨i B¯úv‡Zi Zvi bv wQ‡o Sz‡j _vK‡Z cv‡i, Zv wbY©q Ki|
3

N.
Amncxo‡bi A‡a©K Aby‰`N©¨ cxob cÖ‡qvM Ki‡j Avw` ˆ`‡N©¨i kZKiv KZ Ask e„w× cv‡e|
4

37 bs cÖ‡kœi DËi

eq \o((,K)  KwVb I Zi‡ji ¯úk©we›`y n‡Z eµ Zij Z‡j AswKZ ¯úk©K KwVb e¯‘i mv‡_ Zi‡ji wfZ‡i †h †KvY Drcbœ K‡i Zv‡K D³ KwVb I Zi‡ji ga¨Kvi ¯úk© †KvY e‡j| 

eq \o((,L) cvwb AYymg~‡ni ga¨Kvi mskw³ ej A‡c¶v b‡ji AYy I cvwbi AYyi g‡a¨Kvi AvmÄb ej e„nËi| ZvB c„ôUvbRwbZ Kvi‡Y b‡ji ga¨ w`‡q cvwb Dc‡i D‡V| G‡¶‡Î T =    eq \f(hr(g,2) ev h =  eq \f(2T,r(g)  m~Îvbymv‡i T, (, g aª“e _vK‡j h (   eq \f(1,r)  A_©vr bj hZ mi“ n‡e H b‡j Zi‡ji DÌvb ZZ †ewk n‡e|
eq \o((,M) †`Iqv Av‡Q, Amncxob, F/A = 7.9 ( 108Nm–2 

Bqs Gi ¸bv¼, Y = 2 ( 1011 Nm–2 

NbZ¡ ( = 7.9 ( 103 kgm–3
Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8 ms–2 

g‡b Kwi, cÖ¯’‡”Q‡`i †¶Îdj A Ges me©vwaK L ˆ`‡N©¨i B¯úv‡Zi Zvi bv wQu‡o Sz‡j _vK‡Z cv‡i|

Zvn‡j Amn IRb = A ( Amn cxob = A ( 7.9 ( 108Nm–2.....(i)

wKš‘, Amn IRb = m‡e©v”P fi ( AwfKl©R Z¡iY 

= m‡e©v”P AvqZb ( NbZ¡ ( AwfKl©R Z¡iY 

= m‡e©v”P ‰`N©¨ ( cÖ¯’‡”Q‡`i †¶Îdj ( NbZ¡ ( AwfKl©R Z¡iY

= L A(g .......(ii)

= 10204 m 

myZivs me©vwaK 10204m  ˆ`‡N©¨i B¯úv‡Zi Zvi bv wQu‡o Sz‡j _vK‡Z cv‡i| 

eq \o((,N) G‡¶‡Î cÖhy³ cxob,  eq \f(F,A)  =   eq \f(1,2) ( Amncxob =   eq \f(1,2)  ( 7.9 ( 108Nm–2 = 3.95 ( 108Nm–2 

awi, Avw` ˆ`N©¨ L Ges ˆ`N©¨ e„w× ( 

Zvn‡j, Y =   eq \f(F/A,(/L) 
(    eq \f((,L)  =   eq \f(F/A,Y)  =   eq \f(3.95( 108Nm–2,2(1011 Nm–2)  = 1.975 ( 10-3
ev, ( = 1.975 ( 10–3 ( L = L ( 0.1975% 

myZivs Amncxo‡bi A‡a©K Aby‰`N©¨ cxob cÖ‡qvM Ki‡j Avw` ˆ`‡N©¨i kZKiv 0.1975 Ask e„w× cv‡e|

eq \o((((,cÖkœ(38) 7.8 ( 103kg/m3 NbZ¡ wewkó 2 ( 10–4m e¨vmv‡a©i GKwU †MvjK‡K wmwjÛv‡i iw¶Z 0.87 ( 103kg/m3 NbZ¡ wewkó Zi‡ji DcwiZj n‡Z Lye ax‡i †Q‡o †`qv nj| †MvjKwU Zi‡ji c„ô n‡Z 0.2m wb‡P Aš—¨‡eM cÖvß n‡j Ges D³ †MvjKwU 3sec c‡i Zi‡ji c„ô n‡Z 0.8m wb‡P †cuŠQvj|
 [†jvnvMov miKvwi Av`k© gnvwe`¨vjq, bovBj]

K.
Aš—¨‡eM Kx?
1

L.
cZbkxj cvwbi †duvUv †MvjK AvK…wZi nq †Kb?
2

M.
Dc‡iv³ NUbvq e¨en„Z Zi‡ji mv›`ªZv mnM wbY©q Ki|
3

N.
DÏxc‡Ki Zi‡ji cwie‡Z© 1.0 ( 103kg/m3 Nb‡Z¡i Zij e¨envi Ki‡j †MvjKwUi Aš—¨‡eM wfbœ n‡e Kx? MvwYwZKfv‡e e¨vL¨v `vI|
4

38 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv cÖevnxi ga¨ w`‡q Aci †Kv‡bv e¯‘ MgbKv‡j wbw`©ó m¤§yLeZ©x e‡ji Rb¨ e¯‘wU m‡e©v”P †h †eM AR©b K‡i, Zv‡K H cÖevnx‡Z e¯‘wUi Aš—¨‡eM e‡j|

eq \o((,L) cZbkxj cvwbi †duvUv †MvjK AvK…wZi nq c„ôUv‡bi Kvi‡Y| Avgiv wbw`©ó AvqZ‡bi e¯‘i †¶‡Î c„‡ôi †¶Îdj me©v‡c¶v Kg nq e¯‘wU †MvjK n‡j| c„ôUv‡bi Kvi‡Y Zi‡ji †¶Îdj me©`v msKzwPZ n‡Z Pvq| cvwbi †duvUv cZbKv‡j Gi ga¨¯’ Abymg~n ci¯úi‡K Ggbfv‡e AvKl©Y K‡i †h, †duvUvi c„‡ôi †¶Îdj me©wbæ gv‡b DcbxZ nq| ZLb GwU †MvjvKvi aviY K‡i|
eq \o((,M) †`Iqv Av‡Q, †Mvj‡Ki Aš—¨‡eM, vt =  eq \f(0.8m (0.2m,3sec)  = 0.2ms–1
†Mvj‡Ki Dcv`v‡bi NbZ¡, ( = 7.8 ( 103kgm–3 

†Mvj‡Ki e¨vmva©, r = 2 ( 10–4m 

Zi‡ji NbZ¡, ( = 0.87 ( 103 kgm–3
†ei Ki‡Z n‡e, Zi‡ji mv›`ªZv mnM, ( = ?

Avgiv Rvwb, vt =  eq \f(2,9)   

=   eq \f(2,9)  (   eq \f((2 ( 10–4m)2 (7.8 (0.87) ( 103kgm–3( 9.8ms–2,0.2ms–1) 
= 3.0184 (10–3 kgm–1s–1 (Ans.)

eq \o((,N) GLv‡b,  2q Zi‡ji NbZ¡, ( = 1.0 ( 103kgm–3 

awi, Gi ga¨ w`‡q cZbKv‡j †MvjKwUi Aš—‡eM Awfbœ (0.2ms–1) n‡e hw` Gi mv›`ªZv mnM ( nq|


=  eq \f(2,9)   eq \f((2 ( 10–4m)2 (7.8 (1) ( 103 kgm–3 ( 9.8ms–2,0.2ms–1)  


= 2.96 ( 10–3 kgm–1s–1
myZivs DÏxc‡Ki Zi‡ji cwie‡Z© 1 ( 103 kgm–3 Nb‡Z¡i Zij e¨envi Ki‡j †MvjKwUi Aš—¨‡eM wfbœ n‡e, hw` ZijwUi mv›`ªZv mnM 2.962 ( 10–3 kgm–1s–1 bv nq|

eq \o((((,cÖkœ(39) GKwU Î“wUc~Y© cvwbi Kj w`‡q †duvUv †duvUv cvwb cowQj| cÖwZwU †duvUvi e¨vm 4 ( 10–7m Giƒc 27 wU cvwbi †duvUv wg‡j GKwU eo †duvUv ˆZwi n‡jv| cieZ©x‡Z G eo †duvUvwU‡K †¯úÖ K‡i 27 wU †duvUv ˆZwi Kiv n‡jv| (cvwbi c„ôUvb = 72 ( 10–3Nm–1|
 [K¨v›U‡g›U cvewjK ¯‹zj GÛ K‡jR, knx` gvneye †mbvwebvm]

K.
w¯úÖs aª“eK wK?
1

L.
mKj nvi‡gvwbKB Dcmyi wKš‘ mKj Dcmyi ni‡gvwbK bq-e¨vL¨v Ki|
2

M.
DÏxc‡Ki 2q †¶‡Î e¨wqZ kw³i cwigvY wbY©q Ki|
3

N.
DÏxc‡Ki 1g NUbvq cvwbi ZvcgvÎvi wK †Kv‡bv cwieZ©b n‡e? DË‡ii mc‡¶ †Zvgvi gZvgZ MvwYwZKfv‡e we‡k­lY Ki|
4

39 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv w¯úÖs‡K Gi mvg¨ve¯’vb n‡Z 1m cwigvY cÖmvwiZ Ki‡j Gi g‡a¨ †h cÖZ¨qbx ej D™¢zZ nq Zv‡K w¯úÖsaª“eK e‡j|

eq \o((,L) GKwU ¯^‡ii g‡a¨ †h wewfbœ K¤úv‡¼i myi _v‡K Zvi g‡a¨ me‡P‡q Kg K¤úv‡¼i myi‡K †gŠwjK myi e‡j| evwK myi¸‡jv‡K Dcmyi e‡j| Dcmy‡ii K¤úv¼ g~j my‡ii K¤úv‡¼i mij ¸wYZK n‡j Zv‡K nvi‡gvwbK e‡j| wKš‘ mKj Dcmy‡ii K¤úv¼ g~jm~‡ii K¤úv‡¼i mij MwYZK bq| ZvB mKj nvi‡gvwbK Dcmyi n‡jI mKj Dcmyi nvi‡gvwbK bq|
eq \o((,M) †`Iqv Av‡Q, cÖwZwU †duvUv e¨vmva©, r = 2 ( 10–7m

†QvU †duvUvi msL¨v, N = 27

eo †duvUvi e¨vmva© R n‡j, 27 (  eq \f(4,3) (r3 =  eq \f(4,3) (R3 

ev, R = r   eq \r(3,27)  = 3r = 3 ( 2 ( 10–7m = 6 ( 10–7m 

cvwbi c„ôUvb, T = 72 ( 10–3 Nm–1 

( DÏxc‡Ki 2q †¶‡Î e¨wqZ kw³i cwigvY, E = T(A 

= T (N(4(r2 ( 4(R2) 

= 4(T (Nr2 ( R2) 

= 4(3.1416 ( 72 ( 10–3 Nm–1 ( {27 ( (2(10–7m)2 ( (6(10(7m)2 

= 6.5144 ( 10–13J (Ans.)

eq \o((,N) DÏxc‡Ki Dfq NUbvq ¶z`ª †duvUvi msL¨v = 27

( DÏxc‡Ki cÖ_g NUbvq cvwbi †duvUvi c„‡ôi me©‡gvU †¶Îdj K‡g hvIqvq c„ôUvbRwbZ wbM©Z kw³ = 6.5144 ( 10–13J

G kw³ Zvc kw³iƒ‡c †`Lv w`‡q Ges eo †duvUvi ZvcgvÎv wKQyUv e„w× cv‡e|

( eo †duvUvi ZvcgvÎv Ges †QvU †duvUv¸‡jvi ZvcgvÎvi e¨eavb,

(( =  eq \f(Q,mS) =  eq \f(6.5144 (10–13J,9.0455 (10–16kg ( 4200 Jkg–1K–1) = 0.1715(C

A_©vr eo ‡duvUvi ZvcgvÎv 0.1715(C cwigvY e„w× cv‡e|

eq \o((((,cÖkœ(40) 0.1mm e¨vmv‡a©i AvUwU e„wói †duvUv 5 ( 10–2 ms–1 cÖvš—xq †e‡M co‡Q| cvwbi NbZ¡ 1000gm–3| cvwbi Nb‡Z¡i Zzjbvq evZv‡mi NbZ¡ D‡c¶Yxq|
 [bvivqYMÄ miKvwi gwnjv K‡jR]

K.
cÖvš—xq †eM Kv‡K e‡j?
1

L.
eo e„wói †dvUv †QvU e„wói †duvUvi †P‡q `ª“Z c‡o †Kb?
2

M.
e¯‘i mv›`ªZv ¸Yv¼ wbY©q Ki|
3

N.
†duvUv¸‡jv GKwÎZ n‡q GKwU †duvUvq cwiYZ n‡j m„ó cÖvš—xq †eM MvwYwZKfv‡e we‡k­lY Ki|
4

40 bs cÖ‡kœi DËi

eq \o((,K) cÖvwš—K †eM: †Kvb Zi‡ji ga¨ w`‡q MwZkxj †Kvb e¯‘i w¯’i †eM‡K cÖvwš—K †eM e‡j|
eq \o((,L) e„wói †dvUv coš— e¯‘i b¨vq evqygÛ‡ji †fZi w`‡q cZ‡bi mgq AwfK‡l©i Kvi‡Y Gi †eM e„w× †c‡Z _v‡K Ges mv›`ªZvi Kvi‡Y Gi Ici evqygÛ‡ji evav`vbKvix ejI e„w× cvq| †duvUvi AvKvi hZ †QvU n‡e ZZ ¯^í mg‡qi g‡a¨ evav `vbKvix ej MwZ m„wóKvix e‡ji mgvb n‡q c‡o, ZLb †duvUvwUi wbU Z¡iY k~b¨ nq| †duvUvwU ZLb cÖvwš—K †e‡M co‡Z _v‡K| GB cÖvwš—K ‡eM cÖvwßi Kvi‡Y Aev‡a cZbkxj AvKv‡i †QvU e…wói †duvUv D”P †eM cÖvß nq  bv| ZvB eo e„wói †duvUv †QvU e„wói †duvUvi †P‡q `ª“Z c‡o|
eq \o((,M) GLv‡b, †duvUvi e¨vmva©, r = 0.1 mm 


= 0.1 ( 10–3m 


cÖvš— †eM, v = 5 ( 10–2 ms–1 


cvwbi NbZ¡, ( = 1000kgm–3 


evqyi mv›`ªZv ¸Yv¼, ( = ? 

Avgiv Rvwb, ( =    eq \f(2,9)  (  eq \f(r2 (( ( () g,v)   
[cvwbi Nb‡Z¡i Zzjbvq evZv‡mi Nb‡Z¡i (() D‡c¶bxq]


= 4.31 ( 10–4 N.s.m2 (Ans.)

eq \o((,N) DÏxcK Abymv‡i †duvUv¸‡jv GKwÎZ n‡q GKwU †duvUvq cwiYZ n‡j(

 eq \f(4,3)  (R3 = 8 (    eq \f(4,3)  (r3 

ev, 
R3 = 8r3 

ev, 
R = 2 ( 10–4m

myZivs cÖvš—xq †eM,


v =  eq \f(2,9)    eq \f(R2(g,()  


=   eq \f(2,9)    eq \f((2 ( 10–4)2 ( 1000 ( 9.8,4.31 ( 10–4)  


= 0.202 ms–1‑ (Ans.)

†duvUv¸‡jv GKwÎZ n‡q GKwU †duvUvq cwiYZ n‡j m„ó cÖvš—xq †eM MvwYwZKfv‡e we‡k­lY K‡i cvIqv hvq 0.202ms–1.

eq \o((((,cÖkœ(41) 10–6m2 cÖ¯’‡”Q‡`i †¶Îdj Ges 1m  ˆ`‡N©¨i GKwU B¯úv‡Zi Zv‡i 104N ej cÖ‡qvM Kivq Zv‡ii ˆ`N©¨ 5% e„w× †cj|
 [RqcyinvU miKvwi gwnjv K‡jR]

K.
w¯’wZ¯’vcK wefe kw³ Kx?
1

L.
c~Y© w¯’wZ¯’vcK e¯‘ ej‡Z Kx eySvq?
2

M.
B¯úv‡Zi ZviwUi Bqs ¸Yv¼ wbY©q Ki|
3

N.
B¯úv‡Zi cwie‡Z© GKB e¨vmv‡a©i Ges GKB ˆ`‡N©¨i Zvgvi Zvi e¨envi Ki‡j Bqs-Gi ¸Yv‡¼i gvb cwieZ©b n‡e wK? MvwYwZKfv‡e we‡k­lY K‡i gZvgZ `vI|
4

41 bs cÖ‡kœi DËi

eq \o((,K) w¯’wZ¯’vcK e‡ji cÖfv‡e †Kvb e¯‘‡Z m„ó wefe kw³‡K w¯’wZ¯’vcK wefe kw³ e‡j|
eq \o((,L) ej cÖ‡qv‡M hw` †Kvb e¯‘i weK…wZ N‡U Ges ej Acmvi‡Y e¯‘ hw` cy‡ivcywi Av‡Mi Ae¯’vq wd‡i Av‡m A_©vr weK…wZ k~b¨ n‡q hvq Zv‡K c‚Y© w¯’wZ¯’vcK e¯‘ e‡j| cÖK…Zc‡¶ †Kvb e¯‘B c~Y© w¯’wZ¯’vcK nq bv|
eq \o((,M) †`Iqv Av‡Q,

B¯úv‡Zi Zv‡ii ˆ`‡N©¨, L = 1m 


B¯úv‡Zi Zv‡ii cÖ¯’‡”Q‡`i †¶Îdj, A = 10–6m2 


B¯úv‡Zi Zv‡ii ˆ`‡N©¨ e„w×, ( = (L ( 5%) m


= (0.05 ( 1) m


= 0.05m 


cÖhy³ ej, F = 104N 


ZviwUi Bqs Gi ¸Yv¼, Y = ?

Avgiv Rvwb Y =   eq \f(FL,A() 

=   eq \f(104 ( 1,106( ( 0.05)  

( Y = 2 ( 1011 Nm–2 (Ans.)

eq \o((,N) g‡b Kwi, GKB ˆ`‡N©¨ L, GKB e¨vmva© r wewkó B¯úv‡Zi I Zvgvi Zv‡i GKB ej F cÖ‡qvM Ki‡j Zv‡`i ˆ`N©¨ e„w× h_vµ‡g (1 I (2 nq|

I Zvgvi Bqs Gi ¸Yv¼ Y2 =    eq \f(FL,A(2)  .........(ii)

(i) ( (ii)  †_‡K cvB


  eq \f(Y1,Y2)  =   eq \f((2,(1) 
ev, 
Y1 ( l2 = Y2 ( (2 

( 
(2 > (1 

( 
Y1 > Y2
A_©vr B¯úv‡Zi Zv‡ii Bqs Gi ¸Yv¼ Zvgv A‡c¶v †ewk|

eq \o((((,cÖkœ(42) wn‡gj 5kg f‡ii GKwU e¯‘‡K 1.25m  ˆ`‡N©¨i Ges 4.74 ( 10–4 m e¨vmv‡a©i m~Zv w`‡q †e‡a cÖwZ wgwb‡U 50 evi Nyiv‡”Q| wn‡gj Av‡iv `ª“Z e¯‘wU‡K Nyiv‡Z _vK‡j Zvi eÜy Avwmd Zv‡K †Rv‡i Nyiv‡Z wb‡la K‡i ej‡jv G‡Z ZviwU wQ‡o hv‡e| ZviwUi Amn cxob 2.45 ( 108Nm–2|
 [†g‡nicyi miKvwi K‡jR, †g‡nicyi]

K.
NvZ ej Kv‡K e‡j?
1

L.
†Kvb e¯‘i Dci cÖhy³ UK© wK‡mi Dci wbf©i K‡i?
2

M.
N~Y©biZ e¯‘wUi †KŠwYK fi‡eM wbY©q Ki|
3

N.
Avwm‡di e³‡e¨i mZ¨Zv we‡k­lY Ki|
4

42 bs cÖ‡kœi DËi

eq \o((,K) †Kvb e¯‘i Dci Aí mg‡qi Rb¨ Lye eo gv‡bi †Kvb ej cÖhy³ n‡j Zv‡K NvZ ej e‡j|

eq \o((,L) †Kvb wbw`©ó A‡¶i Pvwiw`‡K N~Y©vqgvb †Kvb e¯‘‡Z Z¡iY m„wói Rb¨ cÖhy³ Ø‡›Øi åvgK‡K UK ev e‡ji åvgK e‡j| G‡K ( Øviv m~wPZ Kiv nq|

( ( = F ( d

A_©vr ej Ges F Gi j¤^ `~iZ¡ d Gi wbf©i K‡i| e‡ji gvb hZ †ewk n‡e Zvi N~Y©b m„wói ¶gZv ZZ †ewk n‡e| Avevi d hZ †ewk n‡e N~Y©b ZZ †ewk n‡e| GLvb †_‡K ejv hvq UK© †KŠwYK Z¡i‡Yi DciI wbf©i K‡i|
eq \o((,M) GLv‡b,

fi, m = 5kg


e„ËvKvi c‡_i e¨vmva©, r = 1.25m


( =  eq \f(50 ( 2(,60)  rads–1 


†KŠwYK fi‡eM, L = ?

Avgiv Rvwb,


L = m(r2
( †KŠwYK fi‡eM, L = 40.91 kgm2s–1
eq \o((,N) GLv‡b,

fi, m = 5kg


e„ËvKvi c‡_i e¨vmva©, r = 1.25m

Zv‡ii †¶Îdj, A = ( ( (4.74 ( 10–4)2 


†KŠwYK †eM, ( =   eq \f(50 ( 2(,60)  rds–1

†K›`ªgyLx ej, F = ?

Avgiv Rvwb,


F = m(2r 


= 5kg (   eq \b(\f(50 ( 2(,60) rads–1)2  (1.25 = 171.35 N

hv Amn cxob 2.45 ( 108Nm–2 A‡c¶v wKQy Kg| AZGe  †ekx †Rv‡i Nyiv‡j ZviwU wQ‡o hv‡e| A_©vr Avwm‡di e³e¨ mwVK wQj|

eq \o((((,cÖkœ(43) GKB ˆ`N©¨ I cÖ¯’‡”Q‡`i †¶Îdj wewkó GKwU B¯úvZ Ges GKwU ivev‡ii Zv‡ii cÖwZwU‡Z 5kg fi Szjv‡j B¯úvZ Gi †P‡q ivevi 4 ¸Y †ewk e„w× cvq| B¯úv‡Zi Bqs Gi ¸Yv¼ Y = 4 ( 1011Nm–2.
 [miKvwi wc. wm. K‡jR ev‡MinvU]

K.
Bqs Gi ¸Yv¼ Kx?
1

L.
cqm‡bi AbycvZ 0.2 ej‡Z Kx eyS?
2

M.
B¯úv‡Zi ˆ`N©¨ 5% e„w× Ki‡j cxob KZ n‡e?
3

N.
Zvi `ywUi g‡a¨ †KvbwU †ewk w¯’wZ¯’vcK? MvwYwZK we‡k­lY Ki|
4

43 bs cÖ‡kœi DËi

eq \o((,K) w¯’wZ¯’vcK mxgvi g‡a¨ e¯‘i ˆ`‡N©¨ cxob I ˆ`N©¨ weK…wZi AbycvZ GKwU aª“e msL¨v| GB aªye msL¨v‡K e¯‘i Dcv`v‡bi Bqs Gi ¸Yv¼ e‡j|
eq \o((,L) cqm‡bi AbycvZ 0.2 ej‡Z eySvq, ˆ`N©¨ eivei w¯’wZ¯’vcK mxgvi g‡a¨ ej cÖ‡qvM Ki‡j cvk¦©weK…wZ I ˆ`N©¨ weK…wZi AbycvZ me mgq 0.2 nq|
eq \o((,M)  GLv‡b, Bqs Gi ¸YvsK, Y = 2 ( 1011Nm–2

Avw` ˆ`N©¨ = L


ˆ`N©¨ e„w× = L Ges 5%  = L (   eq \f(5,100)   =   eq \f(L,20)  


cxob = ?

ev, 
2 ( 1011 Nm–2 = cxob ( 20
( cxob = 1 ( 1010 Nm–2 (Ans.)

eq \o((,N) Avgiv Rvwb, 

L ˆ`‡N©¨i, A cÖ¯’‡”Q` wewkó †Kvb Zv‡i m f‡ii †Kvb e¯‘ Szjv‡j hw` ZviwUi ˆ`N©¨ ( cwigvY e„w× cvq Z‡e| H Zv‡ii Bqs Gi ¸Yv¼, Y =   eq \f(\f(mg,A),\f((,L))  

ev,  Y =   eq \f(mgL,A()  

( Y1 =    eq \f(mgL,A (1)  

Ges Y2  =   eq \f(mgL,A (2)  

(    eq \f(Y1,Y2)  =   eq \f((2,(1)  =   eq \f(4(,() 
ev, Y1 = 4Y2
GLv‡b, †h‡nZz Y1 > Y2
A_©vr B¯úv‡Zi Zv‡ii w¯’wZ¯’vcK ivev‡ii Zv‡ii †P‡q †ewk|(Ans.)

eq \o((((,cÖkœ(44) GKwU mylg avZe Zv‡ii cÖ¯’‡”Q‡`i †¶Îdj 2mm2 Ges Gi Dcv`v‡bi Amn cxob 4( 108Nm–2 | Zv‡ii ˆ`N©¨ eivei ej cÖ‡qv‡Mi d‡j 12%  ˆ`N©¨ e„w× n‡jv| Zv‡ii Dcv`vb cqm‡bi AvcvZ 25|
 [bovBj miKvwi wf‡±vwiqv K‡jR]

K.
e‡ji NvZ Kv‡K e‡j?
1

L.
ˆKwkK b‡ji Aš—:e¨vmva© n«vm †c‡j b‡ji g‡a¨ Z‡ji D”PZv e„w× cvqÕ-e¨vL¨v Ki|
2

M.
DÏxc‡Ki Zv‡ii cvk¦© weK…wZ KZ?
3

N.
DÏxc‡Ki Zv‡i 30kg fi Szwj‡q †`Iqv n‡j ZviwUi w¯’wZ¯’vcK mxgv AwZµg Ki‡e wKbv-MvwYwZK hyw³mn gZvgZ `vI|
4

44 bs cÖ‡kœi DËi

eq \o((,K) e¯‘i Dci cÖhy³ ej I e‡ji wµqvKv‡ji ¸Ydj‡K e‡ji NvZ e‡j|

eq \o((,L) ˆKwkK b‡ji Aš—te¨vmva© n«vm †c‡j b‡ji g‡a¨ Zi‡ji D”PZv e„w× cvq| Avgiv Rvwb, T =  eq \f(h(rg,2cos()   †hLv‡b, T, (, g, ( AcwiewZ©Z _vK‡j hr = aª“eK, A_©vr, h (  eq \f(1,r) , myZivs b‡ji e¨vm Kgv‡j ¯^fveZB b‡ji cvwbi DÌv‡bi cwigvY †ewk nq| 
eq \o((,M) †`qv Av‡Q, Zv‡ii cÖ¯’‡”Q‡`i †¶Îdj, A = (r2 = 2mm2 

( Zv‡ii e¨vmva©, r =   eq \r(\f(2mm2,())  


= 0.8 mm


= 0.8 ( 10–3m

g‡b Kwi, Zv‡ii Avw` ˆ`N©¨, = Lo
( Zv‡ii ˆ`N©¨ e„w×, (L = Lo Gi 25% 


= 0.25Lo 

Zv‡ii cvk¦© weK…wZ, (r = ? 

cqm‡bi AbycvZ, ( = 0.25

Avgiv Rvwb, ( =   eq \f(Lo(r,r(L) 
ev,  0.25 =  eq \f(Lo ( (r,(0.8 ( 10–3m) ( 0.25 Lo) 

= 5(10–5 m.  (Ans.)

eq \o((,N)  †`Iqv Av‡Q,


cÖhy³ fi, M = 30 kg 


AwfKl©R Z¡iY, g = 9.8 ms–2

Zv‡ii cÖ¯’‡”Q‡`i †¶Îdj, A = 2mm2 


= 2 ( 10–6m2
g‡b Kwi, Zv‡ii Avw` ˆ`‡N©¨, L = Lo 

(  ˆ`N©¨ e„w×, ( = Lo Gi 25% 

 
= 0.25Lo
Amncxob =  2 ( 108Nm–2
ZviwUi Bqs Gi ¸Yv¼, Y = ?

Avgiv Rvwb, 

Y =    eq \f( FL,A()  


=   eq \f(MgL,A()  


=   eq \f((30kg ( 9.8 ms–2) ( Lo,2 ( 10–6m2 ( 0.25Lo) 

= 5.88 ( 108 Nm–2
†h‡nZz ZviwUi Bqs Gi ¸Yv¼ Y =  4.88 ( 108Nm–2, ZviwUi Amncxob 2 ( 108Nm–2 A‡c¶v †ewk| 

(  30 kg fi Szwj‡q †`qv n‡j ZviwUi w¯’wZ¯’vcK mxgv AwZµg Ki‡e|
eq \o((((,cÖkœ(45) 0.4mm e¨v‡mi GKwU †jvnvi ej Zvwc©b †Z‡ji g‡a¨ w`‡q 4 ( 10–2  eq \f(m,s)  †e‡M co‡Q| †jvnv I Zvwc©b †Z‡j NbZ¡ h_vµ‡g 7.8 ( 103kgm–3 Ges 0.87 ( 103kgm–3|
 [nvwg`cyi Avj-†niv K‡jR, h‡kvi]

K.
cqm‡bi AbycvZ ej‡Z wK eyS?
1

L.
B¯úvZ ivev‡ii †P‡q †ewk w¯’wZ¯’vcK e¨vL¨v Ki|
2

M.
DÏxc‡K e¨en„Z Zvwc©b †Z‡ji mv›`ªZvsK KZ?
3

N.
DÏxc‡K †jvnvi ejwU 10–3 Nsm(2 mv›`ªZv¼ wewkó cvwbi ga¨ w`‡q co‡Z †`Iqv n‡jv Dnv Av‡Mi †P‡q `ª“Z MwZ‡Z co‡e wK? MvwYwZK hyw³mn e¨vL¨v `vI|
4

45 bs cÖ‡kœi DËi

eq \o((,K) w¯’wZ¯’vcK mxgvi g‡a¨ e¯‘i cvk¦© weK…wZ I ˆ`N©¨ weK…wZi AbycvZ GKwU aª“e msL¨v, hv‡K cqm‡bi AbycvZ e‡j|
eq \o((,L) Avgiv Rvwb, w¯’wZ¯’vcK ¸Yv¼ =   eq \f(cxob,weK…wZ) | B¯úv‡Zi †¶‡Î AwaK cxob †`qv m‡Ë¡I weK…wZi gvb hrmvgvb¨ nq| myZivs cxob Ges weK…wZi AbycvZ A‡bK †ewk| wKš‘ ivev‡ii †¶‡Î cxob Aí w`‡jB weK…wZi gvb A‡bK †ewk nq| myZivs cxob I weK…wZ AbycvZ A‡bK Kg| AZGe, B¯úvZ ivevi A‡c¶v †ewk w¯’wZ¯’vcK|
eq \o((,M) GLv‡b, †jvnvi e‡ji e¨vmva©, r =   eq \f(0.4,2)  mm 


= 0.2mm


= 0.2 ( 10–3m 

cÖvwš—K †eM, v = 4 ( 10–2 m/s 

†jvnvi NbZ¡, ( = 7.8 ( 103 kgm–3 

Zvwc©b †Z‡ji NbZ¡, ( = 0.87 ( 103kgm–3 

Ges Zvwc©b †Z‡ji mv›`ZvsK, ( = KZ?

Avgiv Rvwb, 

=   eq \f(2,9)  (   eq \f((0.2 ( 10–3m)2 (7.8 ( 103kgm–3 ( 0.87 (103 kgm–3) ( 9.8ms–2,4 ( 10–2 m/s) 
= 0.015 Nsm–2 (Ans.)
eq \o((,N) GLv‡b, 


†jvnvi e‡ji e¨vmva©, r = 0.2( 10–3m 


cvwbi mv›`ªZv¼ ( = 10–3 Nsm–2 


†jvnvi NbZ¡, ( = 7.8 ( 103 kgm–3 


cvwbi NbZ¡, ( = 103 kgm–3 


cÖvwš—K †eM, ( = ?

Avgiv Rvwb, ( =   eq \f(2,9)     eq \f(r2 (( ( () g,() 
( 59.2 ( 10–3 m/s > 4 ( 10–2 m/s

( ejwU c~‡e©i †P‡q `ª“Z MwZ‡Z co‡e| (Ans.)

eq \o((((,cÖkœ(46) 2 ( 10–4m e¨vmv‡a©i GKwU †jvnvi ej Zvwc©b †Z‡ji wfZi m¤úƒY© wbgw¾Z K‡i †Kej AwfK‡l©i cÖfv‡e w¯’i Ae¯’v n‡Z MwZkxj n‡Z †`Iqv n‡jv| wKQy mgq c‡i ejwU 4( 10–2 ms–1 cÖvš— †eM w`‡q co‡Z _vKj| †jvnv I Zvwc©b †Z‡ji NbZ¡ h_vµ‡g 7.8 ( 103kgm–3 Ges 0.87 ( 103kgm–3|
 [Wzgywiqv gnvwe`¨vjq, Lyjbv]

K.
Zi‡ji c„ôUvb Kv‡K e‡j?
1

L.
mv›`ªZv ¸Yv¼ Ges w¯’wZ¯’vcK ¸Yv‡¼i g‡a¨ mv`„k¨ I ˆemv`„k¨ wjL|
2

M.
Zvwc©b †Z‡ji mv›`ªZv¼ wbY©q Ki|
3

N.
†jvnvi ejwUi Dci wµqvkxj wbU ej ebvg mgq Gi g‡a¨ †jLwPÎ A¼b Ki Ges Gi cªK…wZ we‡k­lY Ki|
4

46 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv Zi‡ji c„‡ô GKwU mij‡iLv Kíbv Ki‡j D³ †iLvi cÖwZ GKK ˆ`‡N©¨ H †iLvi `yB cv‡k¦© Zi‡ji c„ô Z‡j GK Ask Ab¨ As‡ki Dc‡i †h ¯úk©K ej cª‡qvM K‡i Zv‡K Zi‡ji c„ôUvb e‡j|

eq \o((,L) c`v‡_©i NbZ¡ †ewk n‡j mv›`ªZv ¸Yv¼ Ges w¯’wZ¯’vcK ¸Yv‡¼i gvb †ewk nq| GwU n‡jv mv`„k¨|

w¯’wZ¯’vcK ¸Yv‡¼i GKK Nm–2 Ges mv›`ªZv ¸Yv‡¼i GKK Nsm–2 GKKØq ¯úóZ ci¯úi mgvb bq| GwU n‡jv ˆemv`„k¨|
eq \o((,M) †`Iqv, Av‡Q, 

†jvnvi e‡ji e¨vmva©, r = 2 ( 10–4m 


cÖvš—‡eM, vt = 4 ( 10–2 ms–1 


†jvnvi NbZ¡, ( = 7.8 ( 103kgm–3 


Zvwc©b †Z‡ji NbZ¡, ( = 0.87 ( 103 kgm–3 

†ei Ki‡Z n‡e, 
mv›`ªZv¼, ( = ?

Avgiv Rvwb, 

=  eq \f(2 ( (2 ( 10–4m)2( 7.8(0.87) ( 103 kgm–3 ( 9.8ms–2,9 ( 4 ( 10–2 ms–1)  

= 15.09 ( 10–3 kgm–1s–1 (Ans.)

eq \o((,N) cÖ_g Ae¯’vq hLb †jvnvi ejwUi MwZ‡eM Kg _v‡K ZLb †÷vK‡mi m~Î (F = 6((rv) Abymv‡i mv›`ªZv e‡ji gvb Kg _v‡K, wKš‘ AwfKl© ej Ges c­eZv ej aª“egv‡bi _vKvq Dj¤^ wb‡Pi w`K eivei jwä e‡ji gvb †ewk _v‡K| G‡Z e‡ji MwZ‡eM evo‡Z _v‡K Ges mgvbycv‡Z mv›`ªZv e‡ji gvbI ev‡o, d‡j jwaŸ e‡ji gvb Kg‡Z _v‡K| †jvnvi ejwU cÖvš—‡eM AR©b Ki‡j mv›`ªZv Ges c­veZvi ‡hvMdj AwfKl© e‡ji mgvb  nq, ZLb †bU e‡ji gvb k~b¨ nq| e¯‘wU G Ae¯’v‡ZB (†bU ej k~b¨) cieZ©x‡Z cwZZ n‡Z _v‡K| myZivs †jvnvi ejwUi Ici wµqvkxj †bU ej ebvg mgq †jLwPÎ wbæiƒct

 

eq \o((((,cÖkœ(47) 4 ( 10–4m e¨v‡mi GKwU †jvnvi ej Zvwc©b †Z‡ji †fZi w`‡q 4 ( 10-4ms–1 cÖvš— †eM wb‡q co‡Q| †jvnv I Zvwc©b †Z‡ji NbZ¡ h_vµ‡g 7.8 ( 10–3kgm–3 Ges 0.87 ( 10–3kgm3|
 [‡iwm‡Wbwmqvj g‡Wj ¯‹zj K‡jR, XvKv]

K.
ˆiwLK fi‡e‡Mi msi¶YkxjZvi bxwZ wee„Z Ki|
1

L.
mvg¨ e‡ji wµqvi e¯‘i Z¡iY †Kgb nq( e¨vL¨v Ki|
2

M.
Zvwc©b †Z‡ji mv›`ªZv¸Yv¼ wbY©q Ki|
3

N.
DÏxc‡Ki ejwU 1.6 Nsm–2 mv›`ªZv¸Yv¼ wewkó †Kvb Zi‡ji g‡a¨ †Q‡o w`‡j cÖvwš—K †e‡Mi gvb Kxi~c n‡Zv MvwYwZK we‡k­lY Ki|
4

47 bs cÖ‡kœi DËi

eq \o((,K) ˆiwLK fi‡e‡Mi msi¶YkxjZvi bxwZwU n‡jv GKvwaK e¯‘i g‡a¨ wµqv-cªwZwµqv e¨ZxZ evwn¨K †Kv‡bv ej wµqv bv Ki‡j wbw`©ó w`‡K G‡`i ‡gvU fi‡e‡Mi †Kv‡bv cwieZ©b n‡e bv|

eq \o((,L) mvg¨ e‡ji †¶‡Î, ( F = 0 G‡¶‡Î e¯‘i mvwe©K Z¡iY, (a n‡j F = ma m~Îvbymv‡i, (a =  eq \f((F,m)  =  eq \f(0,m)  = 0 ; A_©vr mvg¨ e‡ji wµqvi e¯‘i Z¡iY k~b¨ nq|
eq \o((,M) †`Iqv Av‡Q, 

†jvnvi e‡ji e¨vmva©, r = 2 ( 10–4m 


cÖvš—‡eM, vt = 4 ( 10–4ms(1 


†jvnvi NbZ¡, ( = 7.8 ( 103 kgm–3 


Zvwc©b †Z‡ji NbZ¡, ( = 0.87 ( 103 kgm–3 

Rvbv Av‡Q, 
AwfKl©R Z¡iY, g = 9.8ms–2
†ei Ki‡Z n‡e, Zvwc©b †Z‡ji mv›`ªZv ¸Yv¼, ( = ?

Avgiv Rvwb, vt =   eq \f(2r2 (( (() g,9 () 
= 1.5092 kgm–1s–1 (Ans.)


[image: image5.wmf] wØZxq †¶‡Î, mv›`ªZv¸Yv¼, ( = 1.6 Nsm–2 

G‡¶‡Î, cÖvwš—K †eM, vt =   eq \f(2r2 (( ( () g,9 ()  

= 3.77 ( 10–4 ms–1 < 4 ( 10–4 ms–1 

myZivs DÏxc‡Ki ejwU 1.6Nsm–2 mv›`ªZv¸Yv¼ wewkó †Kv‡bv Zi‡ji ga¨ w`‡q †Q‡o w`‡j cÖvwš—K †e‡Mi gvb c~‡e©i Zzjbvq wKQyUv Kg n‡Zv|  KviY, wØZxq †¶‡Î mv›`ªZv¸Yv¼ (1.4 Nsm–2) cÖ_g †¶‡Îi mv›`ªZv ¸Yv‡¼i (1.5092 Nsm–2) Zzjbvq wKQyUv †ewk|

eq \o((((,cÖkœ(48) 0.1mm e¨vmv‡a©i AvUwU e„wói †duvUv 5 ( 10(2ms(1 cÖvš—xq †e‡M co‡Q| cvwbi NbZ¡ 1000kgm(3| cvwbi Nb‡Z¡i Zzjbvq evZv‡mi NbZ¡ D‡c¶Yxq|
[W. gvneyeyi ingvb †gvj­v K‡jR]

K.
mv›`ªZv ¸YvsK Kx?
1

L.
evavnxbfv‡e cZbkxj e„wói †duvUv D”P‡eM cÖvß nq bv †Kb?
2

M.
evqyi mv›`ªZv mnM wbY©q Ki|
3

N.
†duvUv¸‡jv GKwÎZ n‡q GKwU †duvUvq cwiYZ n‡j cÖvš—xq †e‡Mi cwieZ©b n‡e wK? MvwYwZKfv‡e we‡k­lY Ki|
4

48 bs cÖ‡kœi DËi

eq \o((,K) GKK †eM Aeµ‡g †Kv‡bv GKwU cÖevnxi GKK †¶Îd‡ji Ici †h cwigvY mv›`ªZv ej wµqv K‡i, Zv‡K H cÖevnxi mv›`ªZv ¸Yv¼ e‡j|

eq \o((,L) evavnxbfv‡e cZbkxj e„wói †duvUvi †eM hZB e„w× †c‡Z _v‡K, Gi Ici evqyi mv›`ª ej ZZB e„w× †c‡Z _v‡K| GK mgq e„wói †dvUvi c­eZv Ges mv›`ª e‡ji mgwó Gi IR‡bi mgvb nq, A_©vr EaŸ©gyLx ejØ‡qi mgwó wbægyLx e‡ji mgvb nq| Gmgq †duvUvi Ici †bUej k~b¨ nIhvi Ki‡Y GwU aª“e‡eM cÖvß nq, hv cÖvwš—K †eM bv‡g cwiwPZ| GmKj Kvi‡Y evavnxbfv‡e cZbkxj e„wói †duvUv D”P‡eM cÖvß nq bv|

eq \o((,M) †`Iqv Av‡Q, cÖwZwU ¶z`ª e„wói †duvUvi e¨vmva©, r = 0.1mm = 10(4m cÖvš—xq †eM, vt = 5 ( 10(2 ms(1
cvwbi NbZ¡, ( = 1000 kgm(3 Ges evqyi NbZ¡, ( ( 0kgm(3 †ei Ki‡Z n‡e, evqyi mv›`ªZv mnM, n =?

Avgiv Rvwb, 

( 
= eq \f(2,9) eq \f(r2(( ( ()g,vt)

= eq \f(2,9) ( eq \f((10(4)2 (1000 ( 0) kgm(3 ( 9.8ms(2,5 ( 10(2 ms(1)

= 4.356 ( 10(4 kgm(1s(1 (Ans.)
eq \o((,N) e„nr †duvUvi e¨vmva© R n‡j, eq \f(4,3) (R3 = 8 ( eq \f(4,3) (r3
ev, R3 = 8r3 

ev, R = 2r = 2 ( 10(4m

wKš‘ ¶z`ª †duvUvi cÖvš—xq †eM = 5 ( 10(2 ms(1 = 0.05 ms(1 myZivs ¶z`ª †duvUv¸‡jv GKwÎZ n‡q GKwU †duvUvq cwiYZ n‡j cÖvš—xq †e‡Mi cwieZ©b n‡e, e¯‘Z c~‡e©i Zzjbvq Pvi¸Y n‡q hv‡e|

eq \o((((,cÖkœ(49) 4 ( 10(4m e¨vmv‡a©i GKwU †jvnvi ej Zvwc©b †Z‡ji wfZi w`‡q 6 ( 10(2ms(1 cÖvš— †eM wb‡q co‡Q| †jvnv, evqy I Zvwcb© †Z‡ji NbZ¡ h_vµ‡g 7.8 ( 103 kgm(3, 1.293kgm(3 Ges 0.87 ( 103 kgm(3.
[biwms`x weÁvb K‡jR]

K.
¶gZv wK?
1

L.
w¯cÖsej msi¶Ykxj ej-e¨vL¨v Ki|
2

M.
Zvwc©b †Z‡ji mv›`ªZv¼ wbY©q Ki|
3

N.
†jvnvi ejwU Zvwc©b †Z‡ji cwie‡Z© 1.80 ( 10(5 Nsm(2 mv›`ªZv‡¼i evqyi wfZi w`‡q cÖvš—‡eM c~‡e©i KZ ¸Y n‡e?
4

49 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv e¨w³ ev e¯‘i GKK mg‡q Kv‡Ri cwigvY ev kw³e¨‡qi cwigvY‡K Gi ¶gZv e‡j|
eq \o((,L) †h ej †Kv‡bv e¯‘i Ici wµqv Ki‡j Zv‡K †h‡Kv‡bv c‡_ Nywi‡q cybivq cÖv_wgK Ae¯’v‡b Avb‡j ej KZ…©K KvR k~b¨ nq Zv‡K msi¶Ykxj ej e‡j| w¯úªs ej GKwU msi¶Ykxj ej, KviY (
i.
GB ej ïay w¯cÖs-Gi Ae¯’v‡bi Ici wbf©i K‡i|

ii.
w¯cÖsej Øviv K…ZKvR m¤ú~Y©fv‡e cybi“×vi Kiv hvq|

iii.
w¯cÖs‡K GK Ae¯’vb n‡Z Aci GK Ae¯’v‡b ¯’vbvš—‡i KvR c‡_i Ici wbf©i K‡i bv, †Kej Avw` I P‚ovš— Ae¯’v‡bi Ici wbf©i K‡i|

eq \o((,M) †`Iqv Av‡Q, †Mvj‡Ki e¨vmva©, r = 4 ( 10(4m Ges NbZ¡, ( = 7.8 ( 103 kgm(3 Zvwc©b †Z‡ji NbZ¡, ( = 0.87 ( 103 kgm(3 Zvwc©b †Z‡ji ga¨ w`‡q cÖvš—‡eM, vt = 6 ( 10(2 ms(1
†ei Ki‡Z n‡e, Zvwc©b †Z‡ji mv›`ªZv mnM, ( = ?

Avgiv Rvwb, vt = eq \f(2,9) eq \f(r2(( ( ()g,()
( ( =   eq \f(2,9) 

eq \f(r2(( ( ()g,vt)
 
=  eq \f(2,9) 

eq \f((4 ( 10(4m)2 (7.8 ( 0.87) ( 103 kgm(3 ( 9.8 ms(2,6 ( 10(2 ms(1)

= 40.2 ( 10(3 kgm(1s(1 (Ans.)
eq \o((,N) GLv‡b, evqyi NbZ¡, ( = 1.293 kgm(3 Ges mv›`ªZv mnM, ( = 1.8 ( 10(5 Nsm(2
( evqyi ga¨w`‡q †jvnvi †Mvj‡Ki cÖvš—‡eM,

vt
= eq \f(2,9) eq \f(r2(( ( ()g,()

= eq \f(2,9) ( eq \f((4 ( 10(4m)2 (7.8 ( 103 ( 1.293) kgm(3 ( 9.8ms(2,1.8 ( 10(5 Nsm(2)

= 151 ms(1
eq \f(evqyi ga¨ w`‡q †jvnvi cÖvš�‡eM,Zvwc©b †Z‡ji g‡a¨ †jvnvi cÖvš�‡eM) = eq \f(151 ms(1,6 ( 10(2ms(1)

= 2517 ¸Y

myZivs †jvnvi ejwU Zvwc©b †Z‡ji cwie‡Z© 1.8 ( 10(5 Nsm(2 mv›`ªZv‡¼i evqyi wfZi w`‡q co‡j e¯‘wU 2517 ¸Y †ewk cÖvwš—K †e‡M co‡e|

Aa¨vqwUi ¸i“Z¡c~Y© Ávb I Abyavebg~jK cÖ‡kœvËi

(wbe©vPwb cix¶vi cÖkœ we‡k­l‡Y cÖvß)

(K bs cÖkœ (Ávbg~jK)

cÖkœ-1. Avš—tAvYweK AvKl©Y ej Kx?

DËi: c`v‡_©i AYy¸‡jv ci¯úi †h ej Øviv hy³ n‡q wewfbœ †fŠZ KvVv‡gv MVb K‡i Zv‡K Avš—tAvYweK AvKl©Y ej e‡j|

cÖkœ-2. AvqwbK †hŠM Kv‡K e‡j?

DËi: AvqwbK eÜb Øviv m„ó †hŠM‡K AvqwbK †hŠM e‡j|

cÖkœ-3. mg‡hvRx eÜb Kv‡K e‡j?

DËi: Abyôv‡bi mgq hw` cigvYy wbR wbR ewnt¯—‡i wbw¯µq M¨v‡mi w¯’wZkxj B‡jKUªb KvVv‡gv AR©‡bi D‡Ïk¨ mgvb msL¨K AYyhyMj B‡jKUªb mieivn K‡i GK ev GKvwaK B‡jKUªb †Rvo m„wó K‡i Ges Dfq cigvYy Zv mgvbfv‡e †kqvi K‡i Z‡e cigvYyØ‡qi g‡a¨ †h eÜb MwVZ nq Zv‡K mg‡hvRx eÜb e‡j|

cÖkœ-4. f¨vbWvi Iqvjm cvi¯úwiK wµqv Kv‡K e‡j?

DËi: †h cvi¯úwiK wµqvi d‡j G f¨vbWvi Iqvjm ej m„wó nq Zv‡K f¨vbWvi Iqvjm cvi¯úwiK wµqv e‡j|

cÖkœ-5. f¨vbWvi Iqvjm ej Kv‡K e‡j?

DËi: KvQvKvwQ Aew¯’Z cigvYy mg~‡ni g‡a¨ GKwU me©Rbxb `ye©j AvKl©Y ej wµqv K‡i| †h cvi¯úwiK wµqvi d‡j G ej m„wó nq Zv‡K f¨vbWvi Iqvjm ej e‡j|

cÖkœ-6. c­vRgv Ae¯’v Kx?

DËi: AZ¨waK ZvcgvÎvi evqexq c`v‡_©i AvqwbK Ae¯’v‡K c­vRgv Ae¯’v e‡j|

cÖkœ-7. bgbxq e¯‘ Kx?

DËi: weK…wZKvix ej Acmvi‡Yi ci hw` e¯‘i Ae¯’vi cybtcÖvwß bv N‡U Z‡e Zv‡K bgbxq ej e‡j|

cÖkœ-8. bgbxqZv Kv‡K e‡j?

DËi: weK…ZKvix ej Acmvi‡Yi ci hw` e¯‘i Ae¯’vb cybtcÖvwß bv NUv‡bvi ag©‡K bgbxqZv e‡j|

cÖkœ-9. mgcÖevn Kx?

DËi: cÖevnxi †eM me©`v aª“e _vK‡j Zv‡K mgcÖevn e‡j|

cÖkœ-10. AmgcÖevn Kx?

DËi: hw` me©¶Y cÖevnxi †eM GKB bv _v‡K Z‡e Zv‡K w¯’i cÖevn e‡j|

cÖkœ-11. mg‡iL cÖevn Kx?

DËi: hw` cÖevnxi wewfbœ ¯—i ci¯ú‡ii mgvš—iv‡j P‡j Z‡e Zv‡K mg‡iL cÖevn e‡j|

cÖkœ-12. wew¶ß cÖevn Kx? 

DËi: hw` cÖevnxi ¯—i ci¯ú‡ii mgvš—iv‡j bv P‡j Z‡e Zv‡K wew¶ß cÖevn e‡j|

cÖkœ-13. msKU †eM Kv‡K e‡j?

DËi: me©vwaK †h †eM ch©š— †Kv‡bv Zi‡ji cÖevn av‡i †i‡L cÖevn eRvq iv‡L †m †eM‡K msKU †eM e‡j|

cÖkœ-14. ¯úk© †KvY Kx?

DËi: KwVb I Zi‡ji ¯úk© we›`y n‡Z Zij Z‡j Aw¼Z ¯úk©K KwVb e¯‘i mv‡_ Zi‡ji g‡a¨ †h †KvY Drcbœ K‡i Zv‡K H KwVb I Zi‡ji ga¨Kvi ¯úk© †KvY e‡j|
(L bs cÖkœ (Abyavebg~jK)
cÖkœ-1: †Kv‡bv Zv‡ii ˆ`N©¨ A‡a©K Ki‡j Zv‡ii Amn e‡ji Kx cwieZ©b N‡U?

DËi: Zv‡ii ˆ`N©¨ A‡a©K Ki‡j Zv‡ii Amn e‡ji †Kv‡bv cwieZ©b N‡U bv|

KviY, Amn ej = Amn cxob ( Zv‡ii cÖ¯’‡”Q‡`i †¶Îdj|

†h‡nZz ˆ`‡N©¨i Dci Amn ej wbf©i K‡i bv †m‡nZz ˆ`N©¨ cwieZ©‡b Amn ej cwieZ©b nq bv|

cÖkœ-2: w¯úÖs mvaviYZ B¯úv‡Zi ˆZwi nq Zvgvi ˆZwi nq bv †Kb?

DËi: w¯úÖs mvaviYZ B¯úv‡Zi ˆZwi nq, Zvgvi nq bv|

KviY: B¯úv‡Zi w¯’wZ¯’vcKZv Zvgvi Zzjbvq †ewk| A_©vr Zvgvi Zzjbvq B¯úv‡Zi w¯’wZ¯’vcK mxgvi gvb †ewk| g‡b Kwi, GKB AvKv‡ii GKwU B¯úv‡Zi ˆZwi I AciwU Zvgvi ˆZwi `ywU w¯cÖs-Gi Dci mgvb ej cÖ‡qvM Kiv nj| Av‡¯— Av‡¯— cÖhy³ e‡ji gvb evov‡bv n‡j †`Lv hv‡e, †h e‡ji wµqvq B¯úv‡Zi ˆZwi w¯úÖs‡q w¯’wZ¯’vcKZv ag© eRvq _vK‡Q †mB e‡ji wµqvq Zvgvi ˆZwi w¯úÖs‡q ¯’vqx weK…wZ NU‡Q| ZvB w¯úÖs mvaviYZ Zvgvi cwie‡Z© B¯úvZ w`‡q ˆZwi nq|

cÖkœ-3. w¯’wZ¯’vcK e¯‘i †¶‡Î cxob I weK…wZi g‡a¨ †KvbwU †gŠwjK I †Kb?

DËi: w¯’wZ¯’vcK e¯‘i †¶‡Î cxob I weK…wZi g‡a¨ weK…wZ †gŠwjK|

KviY: evwn¨K e‡ji cÖfv‡e †Kv‡bv w¯’wZ¯’vcK e¯‘i g‡a¨ weK…wZi m„wó n‡j e¯‘i g‡a¨ †h cÖwZwµqv e‡ji D™¢e nq Zv‡K cxob e‡j| GB cxob e¯‘‡K c~‡e©i Ae¯’vq wb‡q †h‡Z mvnvh¨ K‡i| A_©vr weK…wZi m„wó n‡j Z‡eB cxo‡bi D™¢e nq| myZivs weK…wZ n‡jv †gŠwjK|

cÖkœ-4. mgvb e¨vm I ˆ`‡N©¨i duvcv I wb‡iU `‡Êi g‡a¨ †KvbwUi `„pZv †ewk Ñ e¨vL¨v Ki|

DËi: Avgiv Rvwb, e¨eZ© `„pZv, C =  eq \f(n(r4,2l) = GKK K…š—b weK…wZi Rb¨ Drcbœ cÖwZwµqv e‡ji åvgK|

( wb‡iU `ÊwUi e¨eZ© `„pZv, C1 =  eq \f(n(r4,2l) 
GLv‡b, r = `‡Êi Dcv`v‡bi `„pZv ¸Yv¼, r = `‡Ûi e¨vmva© Ges l = `‡Ûi ˆ`N©¨

( duvcv `ÊwUi e¨eZ©b `„pZv, C2 =  eq \f(n((r4 ( x4),2l) 
GLv‡b, r = duvcv `‡Êi evB‡i e¨vmva© Ges x = duvcv `‡Êi wfZ‡ii e¨vmva©


(  eq \f(C1,C2) =  eq \f(r4,r4 ( x4) > 1


( C1 > C2
myZivs wb‡iU `ÊwUi `„pZv duvcv `ÊwU A‡c¶v †ewk n‡e|

cÖkœ-5. Uvb Kiv Zvi nVvr wQu‡o †M‡j Zv‡ii DòZvi cwieZ©b nq †Kb?

DËi: Uvb Uvb Kiv Zvi nVvr wQu‡o †M‡j Zv‡ii DòZv cwiewZ©Z nq|

KviY: †Kv‡bv Zv‡ii ˆ`N©¨ e„w× NUv‡Z Zv‡ii AYy¸‡jvi Avš—tAvYweK e‡ji wecix‡Z wKQy KvR m¤úv`b Ki‡Z nq| G KvR Zv‡ii g‡a¨ w¯’wZkw³ wn‡m‡e mwÂZ _v‡K| ZviwU hLb nVvr wQ‡o hvq, ZLb H w¯’wZkw³ Zvckw³‡Z iƒcvš—wiZ nq| d‡j Zv‡ii DòZv ev‡o|

cÖkœ-6. evqy‡Z cvwbi ¶z`ª †duvUv †MvjvKvi nq †Kb?

DËi: evqy‡Z cvwbi ¶z`ª †duvUv †MvjvKvi nq|

KviY: c„ôUv‡bi Rb¨ cvwbi c„ô msKzwPZ n‡q b~¨bZg †¶Îdj aviY Ki‡Z Pvq| evqy‡Z Aí AvqZ‡bi cvwb we›`y †MvjK AvKvi aviY K‡i| KviY mgvb AvqZ‡bi wewfbœ AvK…wZi e¯‘i g‡a¨ †Mvj‡Ki c„ôZ‡ji †¶Îdj b~¨bZg nq|

cÖkœ-7. `yBwU AYyi ga¨Kvi msmw³ e‡ji AvYweK cvj­v 10–9 m ej‡Z Kx †evS?
DËi : GKB c`v‡_©i `yBwU AYyi msmw³ ej me©v‡c¶v hZ`~i ch©š— Abyf‚Z nq Zv‡K msmw³ e‡ji AvYweK cvj­v e‡j|
msmw³ e‡ji AvYweK cvj­v 10(9m Gi A_© : msmw³ e‡ji AvYweK cvj­v 10(9m ej‡Z †evSvq, mswk­ó c`v‡_©i `yBwU AYy me©v‡c¶v 10(9  `~i‡Z¡ Ae¯’vb Ki‡j msmw³ ej wµqv Ki‡e| Gi †¶‡Î †ewk `~i‡Z¡ msmw³ ej wµqvkxj n‡e bv|

Aa¨vq-7: c`v‡_©i MvVwbK ag©
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