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eq \o((((,cÖkœ(1) wkï cv‡K© 4m ˆ`N©¨ wewkó `ywU †`vjbvq e‡m `yB eÜy †`vj Lv‡”Q| †`vj †L‡Z Zviv Ggb cÖwZ‡hvMxZvq wjß nj †h, wbw`©ó mg‡q †K KZ †ekx msL¨K evi †`vj †L‡Z cv‡i Ges GRb¨ cÖ_g eÜy †`vjbvq D‡V `uvov‡jv Avi wØZxqRb e‡mB †`vj †L‡Z _vKj|
[bUi †Wg K‡jR, XvKv]
K.
`kv Kx?
1

L.
†m‡KÛ †`vjK gv‡bB mij †`vjK wKš‘ mij †`vjK gv‡bB †m‡KÛ †`vjK bq(e¨vL¨v Ki|
2

M.
wØZxq †`vjKwUi mvg¨e¯’vb n‡Z we¯—v‡ii A‡a©K `~iZ¡ †h‡Z KZ mgq jvM‡e?
3

N.
cÖwZ‡hvMxZvq †Kvb eÜy Rqx n‡e e‡j Zzwg g‡b Ki| DË‡ii ¯^c‡¶ MvwYwZK hyw³ cÖ`vb Ki|
4

1 bs cÖ‡kœi DËi

eq \o((,K) mij Qw›`Z ¯ú›`b ev Zi½ MwZ m¤úbœ †Kv‡bv e¯‘KYvi MwZi †h‡Kv‡bv gyn~‡Z©i mg¨K Ae¯’v (Zvr¶wYK MwZ‡eM, miY, Z¡iY) †h ivwk Øviv wb‡`©k Kiv nq Zv‡K `kv e‡j|

eq \o((,L) †m‡KÛ †`vjK GK cÖKvi mij †`vjK hvi †`vjbKvj `yB †m‡KÛ| wKš‘ mKj mij‡`vj‡Ki †`vjbKvj `yB †m‡KÛ bq| ZvB Ò†m‡KÛ †`vjK gv‡bB mij †`vjK wKš‘ mij †`vjK gv‡bB †m‡KÛ †`vjK bqÓ|

eq \o((,M) †`Iqv Av‡Q, wØZxq †`vjKwUi Kvh©Kix ˆ`N©¨, L = 4 m

Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8 ms(2
( Gi †`vjbKvj, T = 2(  eq \r(\f(L,g)) = 2 ( 3.1416 (  eq \r(\f(4m,9.8ms(2)) 

= 4.014 sec

†KŠwYK K¤úv¼, ( =  eq \f(2(,T) =  eq \f(2 ( 3.14,4.014) = 1.565 rad s(1
mij Qw›`Z ¯ú›`b MwZi mgxKiY, x = A sin (t

mvg¨ve¯’vb n‡Z we¯—v‡ii A‡a©K `~iZ¡ AwZµg Ki‡j, x = eq \f(A,2)
( eq \f(A,2) = A sin (1.565 ( t)

ev, 1.565t = sin(1 eq \b(\f(1,2)) = eq \f((,6)
( t = 0.334 s (Ans.)

eq \o((,N) 2q cÖwZ‡hvMxi †`vj‡bi K¤úv¼, (2 =  eq \f(1,T2) 

=  eq \f(1,4.014 sec) = 0.249 Hz

cÖ_g cÖwZ‡hvMxi †¶‡Î, 

†`vj‡Ki Kvh©Kix ˆ`N©¨ 4m A‡c¶v Kg n‡e, KviY †m `vwo‡q _vKvq Szjb we›`y n‡Z mvgwMÖK wm‡÷‡gi fi‡K‡›`ªi `~iZ¡ 4m A‡c¶v Kg| mvgwMÖK wm‡÷‡gi g‡a¨ H cÖwZ‡hvMxi †`n Ges H †`vjbvi ewW eySvq|

g‡b Kwi, G‡¶‡Î Kvh©Kwi ˆ`N©¨, L1 = 3.5 m

Zvn‡j †`vjbKvj, T1 = 2(  eq \r(\f(L1,g)) = 2 ( 3.1416 (  eq \r(\f(3.5m,9.8ms(2)) 

= 3.755 sec

Ges K¤úv¼, (1 =  eq \f(1,T) =  eq \f(1,3.755 sec)  = 0.266 Hz

j¶¨ Kwi, 0.266 Hz > 0.249 Hz

ev, (1 > (2
A_©vr cÖ_g cÖwZ‡hvMxi †`vj‡bi K¤úv¼ †ewk| myZivs wbw`©ó cwigvY mg‡q cÖ_g cÖwZ‡hvMx †ewk msL¨K †`vjb w`‡Z cvi‡e Ges †m wRZ‡e|

eq \o((((,cÖkœ(2) Abyf‚wgK w`‡K 710g f‡ii GKwU BU GKwU w¯úÖs Gi mv‡_ hy³ Av‡Q hvi w¯úÖs aª“e‡Ki gvb 18Nm(1| BUwUi me©vwaK we¯—vi 54mm| e¨e¯’vwU mij Qw›`Z ¯ú›`‡b MwZkxj Av‡Q Ges BUwUi †h †Kvb gyn~‡Z©i miY 34mm| 
[XvKv K‡jR,XvKv]

K.
mij †`vj‡Ki Kvh©Kix ˆ`N¨© Kv‡K e‡j?
1

L.
mg‡e‡M Pjgvb wjd‡U mij †`vj‡Ki wKiƒc cwieZ©b N‡U Zv e¨vL¨v Ki| 
2

M.
DÏxc‡K ewY©Z Dcv‡Ëi mvnv‡h¨ B‡Ui †e‡Mi gvb wbY©q Ki| 
3

N.
Ab¨ GKwU Ae¯’v‡b wM‡q B‡Ui †e‡Mi gvb 0.03ms(1 K‡g †M‡j mvg¨e¯’vi mv‡c‡¶ mi‡Yi cwieZ©b we‡k­lY Ki| 
4

2 bs cÖ‡kœi DËi

eq \o((,K) mij †`vj‡Ki Szjb we›`y n‡Z e‡ei fvi‡K›`ª ch©š— `~iZ¡‡K Gi Kvh©Kix ˆ`N¨© e‡j|  

eq \o((,L) mg‡e‡M Pjgvb wjd‡U mij †`vj‡Ki Kvh©Ki Z¡i‡Yi cwieZ©b N‡U bv, A_©vr Kvh©Ki Z¡i‡Yi gvb g = 9.8ms(2 Gi mgvb nq| ZvB wjdwU w¯’i Ae¯’vq †h †`vjbKvj nq, mg‡e‡M Pj‡Z _vK‡j GKB †`vjbKvj nq| 

eq \o((,M) †`Iqv Av‡Q, 

B‡Ui fi, m = 710 g = 0.71kg  

w¯úÖs ayªeK, k = 18 Nm(1 

B‡Ui †`vjbMwZi me©vwaK we¯—vi, A = 54mm = 54 ( 10(3m

B‡Ui †h‡Kv‡bv gyn~‡Z©i miY, x = 34mm = 34 ( 10–3m

†ei Ki‡Z n‡e, B‡Ui Zvr¶wYK †eM, v = ? 

B‡Ui †`vj‡bi †KŠwYK K¤úvsK ( n‡j,
v = ( eq \r(A2 ( x2)  =  eq \r(\f(k,m)(A2 ( x2)) 

=  eq \b\bc\[(\f(18Nm(1,0.71kg) {(54 ( 10(3m)2 ( (34 ( 10(3)2})\s\up8(\f(1,2))

= 0.211ms(1 (Ans.)
eq \o((,N) Ab¨ GKwU Ae¯’v‡b B‡Ui Zvr¶wYK †e‡Mi gvb, v = 0.211ms(1 ( 0.03ms(1 = 0.181ms(1 

mvg¨e¯’vb n‡Z H Ae¯’v‡bi miY x n‡j, 

v = (  eq \r(A2 ( x2)
ev,  eq \b(\f(v,())2= A2 ( x2 

ev, x2 = A2 (  eq \b(\f(v,())2
( x = ())2 eq \r(A2 ( ) 
=  eq \r(A2 ( \f(v2,k/m)) 

=  eq \r((54 ( 10(3)2 ( \f((0.181ms(1)2,18/ 0.71)) 

= 0.0403m = 40.3 mm 

mvg¨e¯’vb n‡Z c~‡e© miY wQ‡jv 34mm, eZ©gv‡b miY = 40.3mm| Zvn‡j mvg¨e¯’vi mv‡c‡¶ mi‡Yi cwieZ©b = 40.3mm ( 34mm = 6.3mm (GKB w`‡K n‡j) A_ev, (40.3

mm + 34mm) = 74.3mm (ci¯úi wecixZ w`‡K n‡j|)
eq \o((((,cÖkœ(3) Zvevmmyg‡K Zvi wk¶K  0.01m we¯—vi Ges  12Hz K¤úvs‡Ki mij Qw›`Z ¯ú›`iZ KYvi kw³ ebvg mi‡bi †jLwPÎ †`Lv‡Z ejj †m wb‡Pi wP‡Îi gZ †jLwPÎ AsKb Ki‡jv| 

[image: image3.wmf]
[AvBwWqvj ¯‹zj GÛ K‡jR, gwZwSj, XvKv]
K.
`kv Kv‡K e‡j?
1

L.
mij Qw›`Z MwZ‡Z MwZkxj KYvi †eM k~b¨ n‡jI Z¡iY _vK‡Z cv‡i?
2

M.
DÏxc‡K D‡j­wLZ KYvwUi 0.005m mi‡Y †eM KZ n‡e?
3

N.
KYvwUi x = A,  eq \f(A,2) , 0 Ae¯’v‡bi †cÖw¶‡Z †`LvI †h, hvwš¿K kw³ w¯’i _v‡K| 
4

3 bs cÖ‡kœi DËi

eq \o((,K) Zi½ mÂvjbKvix †Kv‡bv KYvi †h‡Kv‡bv g~û‡Z©i MwZi mg¨K Ae¯’v (miY, †eM, Z¡iY) †K †h ivwk Øviv cÖKvk Kiv nq Zv‡K `kv e‡j|  

eq \o((,L) mij Qw›`Z MwZ‡Z MwZkxj KYvi †eM k~b¨ n‡jI Z¡ib _vK‡Z cv‡i| ¯’vbwU hLb we¯—v‡ii cÖvš—we›`y‡Z _v‡K, ZLb Gi †eM k~b¨ n‡jI Z¡iY m‡e©v”P| (A_©vr Z¡iY Ak~b¨ gv‡bi|) 

Rvbv Av‡Q, †eM, v = ( eq \r(A2 – x2) Ges Z¡iY, a = –(2x

hLb, x = A ZLb †eM, v = (eq \r(A2 – A2) = 0

wKš‘ Z¡iY, a = (2A ; hv Ak~b¨

eq \o((,M) †`Iqv Av‡Q, mij Qw›`Z ¯ú›`b MwZi we¯—vi, A = 0.01m 


K¤úvsK, f = 12Hz


mvg¨e¯’vb n‡Z Zvr¶wbK miY, x = 0.005m 

†ei Ki‡Z n‡e,
Zvr¶wYK †eM, v = ? 

†KŠwYK K¤úvsK ( n‡j, Avgiv Rvwb, 

v = (  eq  \r(A2 ( x2) 

= (2(f)  eq \r(A2 ( x2) 

= (2 ( 3.1416 ( 12Hz)  eq \r((0.01m)2 ( (0.005m)2) 

= 0.653 ms(1 (Ans.) 
eq \o((,N) awi, KYvwUi fi, m| 

x = A Ae¯’v‡b KYvwUi MwZkw³ =  eq \f(1,2) m(2(A2 ( x2)  


=  eq \f(1,2) m(2 (A2 ( A2) = 0; [( = †KŠwYK K¤úvsK]

Ges wefekw³ =  eq \f(1,2) m(2x2 =  eq \f(1,2) m(2A2
( x = A Ae¯’v‡b KYvwUi hvwš¿K kw³ = wefe kw³ + MwZkw³

=  eq \f(1,2) m(2A2 + 0 =  eq \f(1,2) m(2A2 

x =  eq \f(A,2)  Ae¯’v‡b KYvwUi MwZkw³ =  eq \f(1,2) m(2 eq \b\bc\{(A2 ( \b(\f(A,2))2)
=  eq \f(1,2) m(2. eq \f(3A2,4) =  eq \f(3,8) m(2A2 

Ges wefe kw³ =  eq \f(1,2) m(2 eq \b(\f(A,2))2 =  eq \f(1,8) m(2A2 

(x =  eq \f(A,2) Ae¯’v‡b KYvwUi hvwš¿K kw³ =  eq \f(3,8) m(2A2 + eq \f(1,8) m(2A2
=  eq \b(\f(3,8) + \f(1,8)) m(2A2 =  eq \f(3 + 1,8) m(2A2 =  eq \f(1,2) m(2A2
x = 0 Ae¯’v‡b KYvwUi MwZkw³ =  eq \f(1,2) m(2(A2 ( 02) =  eq \f(1,2) m(2A2
Ges wefe kw³ =  eq \f(1,2) m(2(0)2 = 0

( x = 0 Ae¯’v‡b KYvwUi hvwš¿K kw³ =  eq \f(1,2) m(2A2 + 0 =  eq \f(1,2) m(2A2
MvwYwZK we‡k­l‡Y †`Lv hv‡”Q †h, 

x = A,  eq \f(A,2) , 0 mKj Ae¯’v‡bB KYvwUi hvwš¿K kw³  eq \f(1,2) m(2A2
( ¯ú›`bKv‡j mij Qw›`Z ¯ú›`biZ KYvwUi hvwš¿K kw³ me©`v w¯’i _v‡K| 

eq \o((((,cÖkœ(4) A I B `ywU †m‡KÛ †`vjK wb‡q A †`vjKwU‡K 8840 wgUvi D”PZv wewkó Gfv‡i‡÷i Pzovq Ges B †`vjKwU‡K 10000 wgUvi Mfxi Lwbi Af¨š—‡i wb‡q Zv‡`i †`vjb ch©‡e¶Y Kiv n‡”Q| c„w_exi e¨vmva© 6.4 ( 106m|
[mvgmyj nK Lvb ¯‹zj GÛ K‡jR, XvKv]

K.
gyw³ †eM wK?
1

L.
f‚-w¯’i K…wÎg DcMÖ‡ni Z¡iY Av‡Q wKbv e¨vL¨v Ki|
2

M.
Gfv‡i‡÷i D”PZvq AwfKl©R Z¡iY KZ?
3

N.
†Kvb †`vjKwU `ª“Z Pj‡e? MvwYwZKfv‡e e¨vL¨v Ki|
4

4 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv MÖ‡ni c„ô n‡Z †h‡Kv‡bv e¯‘‡K b~¨bZg †h †e‡M wb‡¶c Ki‡j e¯‘wU H MÖ‡ni AwfK‡l©i cÖfve KvwU‡q gnvk~‡b¨ P‡j hvq Ges Avi wd‡i Av‡m bv, Zv‡K H MÖ‡ni gyw³ †eM e‡j|

eq \o((,L) f‚-w¯’i K…wÎg DcMÖ‡ni Z¡iY Av‡Q, GB Z¡iY n‡jv †K›`ªgyLx Z¡iY| H DcMÖ‡ni Ici c„w_ex †h AwfKl© ej cÖ‡qvM K‡i ZvB n‡jv G‡¶‡Î †K›`ªgyLx ej| G e‡ji wµqvq cÖwZwU gyn~‡Z© DcMÖ‡ni MwZi w`‡Ki cwieZ©b N‡U Ges GwU e„Ëc‡_ Nyi‡Z eva¨ nq|

eq \o((,M) †`Iqv Av‡Q c„w_exi e¨vmva©, R = 6.4 ( 106m 

f‚-c„ô n‡Z Gfv‡i‡÷i D”PZv, h = 8840m 

Rvbv Av‡Q, f‚-c„‡ô AwfKl©R Z¡iY, g = 9.8 ms–2 

†ei Ki‡Z n‡e Gfv‡i‡÷i P‚ovq AwfKl©R Z¡iY, g( = ? 

gnvKl©xq aª“eK G Ges c„w_exi fi M n‡j, 

Avgiv Rvwb, g =   eq \f(GM,R2)  Ges g( =   eq \f(GM,(R+h)2) 
(   eq \f(g(,g)  =  eq \f(GM,(R + h)2)  (   eq \f(R2,GM) 
( g( = g  eq \b(\f(R,R + h))2  = 9.8ms–2 (  eq \b(\f(6.4 ( 106m,6.4 ( 106m + 88 40m))2 

= 9.773 ms–2
eq \o((,N) f‚-c„ô n‡Z d = 10000 m MfxiZvq f‚-Af¨š—‡i AwfKl©R Z¡iY, g(( = g  eq \b(1 (\f(d,R)) 
= 9.8ms–2   eq \b(1 (\f(10000 m,6.4 ( 106m))  = 9.7847 ms–2 

( A I B  †`vj‡Ki Ae¯’v‡bi AwfKl©R Z¡i‡Yi AbycvZ,

  eq \f(g(,g(()  =   eq \f(9.773 ms–2,9.7847ms–2)  = 0.9988

( D³ ¯’vbØ‡qi †`vjKØ‡qi †`vjbKvj h_vµ‡g T( I T(( n‡j mij †`vj‡Ki Z¡i‡Yi  eq \b(T ( \f(1,\r(g))) m~Îvbymv‡i|  eq \f(T((,T()  =  eq \r(\f(g(,g(())  


=   eq \r(0.9988) 
( T(( < T(
A_©vr B ¯’v‡b †`vjbKvj Kg, ZvB B ¯’v‡b †`vjKwU `ª“Z Pj‡e|

eq \o((((,cÖkœ(5) GKwU w¯úÖs-Gi AMÖfv‡M 0.30kg f‡ii e¯‘ Szjv‡bv n‡j w¯úÖswU 0.392m j¤^v nq| w¯úÖswU‡K GB mvg¨ve¯’v †_‡K AviI 8 ( 10–2m j¤^v K‡i †Q‡o †`qv n‡jv|
[†iwm‡Wbwmqvj g‡Wj ¯‹zj GÛ K‡jR, XvKv]

K.
¯^igvayh© Kx?
1

L.
Av‡ivwcZ K¤úb I ¯^vfvweK K¤ú‡bi g‡a¨ cv_©K¨ Kx?
2

M.
fvihy³ Ae¯’vq w¯úÖs-G mwÂZ kw³ wbY©q Ki|
3

N.
cÖ‡qvRbxq we‡k­lYmn 2sec mg‡q e¯‘wUi mvg¨ve¯’vb †_‡K miY †ei Ki|
4

5 bs cÖ‡kœi DËi

eq \o((,K) KZK¸‡jv kã G‡Ki ci GK Drcbœ n‡q hw` GKwU myihy³ k‡ãi m„wó K‡i Z‡e Zv‡K ¯^igvayh© e‡j|
eq \o((,L) †Kv‡bv e¯‘‡K AvNvZ K‡i evwn¨K ej mwi‡q wb‡q e¯‘wU‡K gy³fv‡e Kw¤úZ n‡Z w`‡j Giƒc K¤úb‡K ¯^vfvweK K¤úb e‡j| wKš‘ evwn¨K ch©ve„Ë ej mwi‡q bv wb‡j e¯‘wU cÖ_‡g AwbqwgZfv‡e Kw¤úZ n‡jI wKQy¶Y ci Av‡ivwcZ e‡ji K¤úv‡¼ Kuvc‡Z eva¨ nq| Giƒc K¤úb‡K Av‡ivwcZ K¤úb e‡j|

Av‡ivwcZ K¤ú‡b Abybv` m„wó nIqvi m¤¢vebv _vK‡jI ¯^vfvweK K¤ú‡bi †¶‡Î Abybv` m„wó nIqvi m¤¢vebv †bB|
eq \o((,M) †`Iqv Av‡Q, Szjv‡bv fi, m  = 0.30kg

w¯úÖswUi m¤úÖmviY, x = 0.392m

fvihy³ Ae¯’vq w¯úÖs-G mwÂZ kw³, U =  eq \f(1,2) kx2 =  eq \f(1,2) kx.x [k = w¯úÖs-Gi ej aª“eK]

Avgiv Rvwb, kx = mg

( U =  eq \f(1,2) mg.x =  eq \f(1,2)  ( 0.30kg ( 9.8ms–2 ( 0.392m = 0.576J (Ans.)
eq \o((,N) w¯úÖswUi wbæcÖv‡š— fi Szjv‡bvi ci G‡K mvg¨ve¯’vb †_‡K AviI 8 ( 10–2m j¤^v K‡i †Q‡o †`qvi A_© n‡jv, m„ó mij Qw›`Z ¯ú›`‡bi we¯—vi, A = 8 ( 10–2m 

¯ú›`‡bi †KŠwYK K¤úv¼, ( =  eq \r(\f(k,m))  =  eq \r(\f(g,x)) 
 [x n‡jv fi Szjv‡bvi d‡j m„ó cÖmviY]

mvg¨ve¯’vb n‡Z Zvr¶wYK mi‡Yi mgxKiY:

y = Asin ((t + () = Asin ((t +  eq \f((,2) ) = Acos(t

( t = 2sec gyn~‡Z© mvg¨ve¯’vb n‡Z e¯‘wUi miY

y = (8 ( 10–2m) cos (5rad.s–1 ( 2sec) = (8 ( 10–2m) cos (10rad) 

= – 0.067m.
eq \o((((,cÖkœ(6) GKwU mij Qw›`Z MwZ m¤úbœ KYvi MwZi mgxKiY    y = 10 sin ((t + (), ch©vqKvj 30s Ges Avw` miY 0.05m.
[miKvwi weÁvb K‡jR, XvKv]

K.
mij Qw›`Z ¯ú›`b MwZ Kv‡K e‡j?
1

L.
 eq \f(d2x,dt2)  + 4x = 0 mgxKi‡Yi GKwU mgvavb n‡jv x = Acos2t e¨vL¨v Ki|
2

M.
KYvwUi Avw` `kv KZ?
3

N.
5s I 35s mg‡q KYvwUi MwZ `kv wbY©q K‡i cÖvß djvd‡ji †fŠZ Zvrch© wPÎ Gu‡K e¨vL¨v Ki|
4

6 bs cÖ‡kœi DËi

eq \o((,K) ch©ve„Ë I ¯ú›`bMwZ m¤úbœ †Kv‡bv e¯‘KYvi MwZ hw` Ggb nq †h, †h‡Kv‡bv gyn~‡Z© Gi Z¡iY, mvg¨ve¯’vb n‡Z mi‡Yi mgvbycvwZK wKš‘ wecixZgyLx nq, ZLb Gi MwZ‡K mij Qw›`Z ¯ú›`b MwZ e‡j|
eq \o((,L)  eq \f(d2x,dt2)  + 4x = 0 mgxKi‡Yi evgc‡¶ x = Acos2t ewm‡q cvB, 

 eq \f(d2x,dt2)  + 4x =  eq \f(d,dt)   eq \b\bc\{(\f(d,dt) (Acos2t)) + 4(Acos2t)

=  eq \f(d,dt)  (–2Asin2t) + 4Acos2t = – 2A  eq \f(d,dt)  (sin2t) + 4A cos2t

= – 4Acos2t + 4A cos2t = 0

myZivs  eq \f(d2x,dt2)  + 4x = 0 mgxKi‡Yi GKwU mgvavb n‡jv x = A cos2t.

eq \o((,M) †`Iqv Av‡Q, KYvwUi MwZi mgxKiY: y = 10 sin ((t + ()

†ei Ki‡Z n‡e, Avw` `kv, ( = ?

Dc‡iv³ mgxKi‡Y t = 0 Ges y = 0.05m ewm‡q cvB,

0.05 = 10 sin ((.0 + () ev, sin( =  eq \f(0.05,10)  = 0.005

( ( = sin–1 (0.005) = 0.286( = 5 ( 10–3 rad (Ans.)
eq \o((,N) t = 5s gyn~Z©Kv‡j MwZ`kv = ( ( 5 + ( =  eq \f(2(,T)  ( 5 + (

=  eq \b\bc(\f(2 ( 3.1416 ( 5,30) + 5 ( 10–3) rad


= 1.0522 rad

t = 35sec gyn~Z©Kv‡j MwZ`kv = ( ( 35 + ( =  eq \f(2(,T)  ( 35 + ( 


=  eq \b\bc(\f(2 ( 3.1416 ( 35,30) + 5 ( 10–3) rad 


= 7.3354 rad

7.3354 rad `kvi mgZzj¨ b~¨bZg gv‡bi `kv = (7.3354 – 2() rad


= 1.0522 rad

myZivs H gyn~Z©KvjØ‡q mij Qw›`Z KYvwUi MwZi Ae¯’vb n‡e mvg¨ve¯’vb n‡Z x =  eq \f(A,2)  `~i‡Z¡i wKQyUv evB‡i, hv wP‡Î †`Lv‡bv n‡jv:


eq \o((((,cÖkœ(7) wigv c`v_© weÁvb cix¶vMv‡i GKwU w¯úÖs-G 200g fi hy³ K‡i ¯^í we¯—v‡i ¯úw›`Z Ki‡j †mwU 20 †m‡K‡Û 35wU ¯ú›`b †`q| †m G‡Z AviI 100g fi hy³ K‡i mvgvb¨ †U‡b †Q‡o w`‡j †mwU mij Qw›`Z ¯ú›`‡b ¯úw›`Z n‡Z _v‡K|
[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, Rvnvbvev`, Lyjbv]

K.
cÖvš—‡eM Kv‡K e‡j? 
1

L.
Kv‡Pi mv‡_ cvi‡`i ¯úk©‡KvY 140( ej‡Z Kx †evS?
2

M.
¯ú›`‡bi ch©vqKvj wbY©q Ki|
3

N.
hw` AwZwi³ fi hy³ bv K‡i cÖv_wgK fi‡K 95Nm–1 aª“e‡Ki w¯úÖs-G hy³ K‡i ¯úw›`Z KiZ Z‡e K¤úv‡¼i †Kv‡bv cwieZ©b nZ wKbv e¨vL¨vmn MvwYwZKfv‡e gZvgZ `vI|
4

7 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv cÖevnxi ga¨w`‡q †Kv‡bv e¯‘ MgbKv‡j Gi Ici m¤§yL w`‡K aª“egv‡bi ej cÖhy³ n‡j GwU m‡e©v”P †h †eM AR©b K‡i Zv‡K H cÖevnx‡Z H e¯‘i cÖvš—‡eM e‡j|
eq \o((,L) Kv‡Pi mv‡_ cvi‡`i ¯úk© †KvY 140( ej‡Z eySvq, KvP I cvi‡`i ¯úk©we›`y n‡Z eµ cvi` Z‡j Aw¼Z ¯úk©K Kv‡Pi mv‡_ cvi‡`i g‡a¨ 140( †KvY Drcbœ K‡i|

eq \o((,M) †`Iqv Av‡Q, †gvU mgqKvj, t = 20 sec


  Ges ¯ú›`b msL¨v, N = 35

( ¯ú›`‡bi ch©vqKvj, T =  eq \f(t,N)  =  eq \f(20sec,35) = 0.57sec (Ans.)
eq \o((,N) DÏxc‡Ki w¯úÖswUi w¯úÖs aª“eK k n‡j, ( =  eq \r(\f(k,m)) 
ev, k = (2m

=  eq \b\bc(\f(2(,T))2 ( m =  eq \b\bc(\f(2 ( 3.1416,0.57sec))2 ( 0.2kg = 24.3 Nm–1
f( =  eq \f(1,2()   eq \r(\f(k(,m))  =  eq \f(1,2 ( 3.1416)   eq \r(\f(95Nm–1,0.2kg))  = 3.47Hz
†h‡nZz 3.47Hz ( 1.43Hz

A_©vr f( ( f

myZivs hw` AwZwi³ fi hy³ bv K‡i cÖv_wgK fi‡K 95Nm–1 aª“e‡Ki w¯úÖs-G hy³ K‡i ¯úw›`Z Ki‡Zv Z‡e K¤úv‡¼i cwieZ©b n‡Zv|

eq \o((((,cÖkœ(8) GKwU †m‡KÛ †`vjK c„w_ex c„‡ô mwVK mgq †`q| †`vjKwUi ˆ`N©¨ 225% evov‡bv n‡j †`vjbKvj e„w× cvq| †`vjKwU cvnv‡oi D”PZvq wb‡q †M‡j w`‡b 10sec ax‡i P‡j| c„w_exi e¨vmva© 6400Km|
[Lyjbv cvewjK K‡jR, Lyjbv]

K.
UK© Gi msÁv `vI|
1

L.
wb‡¶cY †KvY 45( n‡j Abyf‚wgK cvj­v me©vwaK nq †Kb?
2

M.
†`vjKwUi †`vjbKv‡ji Kxiƒc cwieZ©b n‡e?
3

N.
DÏxc‡Ki Z_¨ Abymv‡i cvnv‡oi D”PZv wbY©q Kiv m¤¢e wKbv hvPvB Ki|
4

8 bs cÖ‡kœi DËi

eq \o((,K) †h †fŠZ ivwki wµqvq †Kv‡bv e¯‘‡Z N~Y©b cÖeYZv m„wó nq Zv‡K UK© e‡j| cÖhy³ e‡ji gvb Ges N~Y©b A¶ n‡Z e‡ji wµqv‡iLvi j¤^ `~i‡Z¡i ¸Ydj Øviv UK© cwigvc Kiv nq|
eq \o((,L) Abyf‚wgK cvj­v, 

R = wb‡¶cY †e‡Mi Abyf‚wgK Dcvsk ( DÇqbKvj = v0cos(0 ( T 

   = v0cos(0 (  eq \f(2v0sin(0,g)  =  eq \f(2v20,g) sin(0cos(0
v0, g aª“egv‡bi nIqvq (0 Gi †h gv‡bi Rb¨ sin(0 Ges cos(0 Gi ¸Ydj e„nËg n‡e †m gv‡bi Rb¨ Abyf‚wgK cvj­vI e„nËg n‡e|

GLv‡b, sin(0 cos(0 =  eq \f(1,2) ( 2 sin(0cos(0 =  eq \f(1,2)  sin2(0 

sin2(0 m‡e©v”P n‡e hw` 2(0 = 90( ev, (0 = 45( nq| G Kvi‡YB wb‡¶cY †KvY 45( n‡j Abyf‚wgK cvj­v me©vwaK nq|

eq \o((,M) †`Iqv Av‡Q, c„w_ex c„‡ô †`vjbKvj, T1 = 2sec

Avw` Kvh©Ki ˆ`N©¨ L1 n‡j cwiewZ©Z Kvh©Ki ˆ`N©¨, L2 = L1 + L1 ( 225% = 3.25L1
†ei Ki‡Z n‡e, cwiewZ©Z †`vjbKvj, T2 = ?
mij †`vj‡Ki ˆ`‡N©¨i m~Î n‡Z Avgiv Rvwb, T (  eq \r(L) 
(  eq \f(T1,T2) = eq \r(\f(L1,L2)) 

ev, T2 = T1    eq \r(\f(L2,L1)) = 2sec (  eq \r(\f(3.25L1,L1)) = 3.60sec (Ans.)
eq \o((,N) cvnv‡oi D”PZv h n‡j cvnv‡oi kx‡l© AwfKl©R Z¡iY, g( = g  eq \b\bc(\f(R,R + h))2  GLv‡b, g n‡jv f‚c„‡ô AwfKl©R Z¡iY Ges R n‡jv c„w_exi e¨vmva©|

Avevi, mij †`vj‡Ki Z¡i‡Yi m~Îvbymv‡i,  eq \f(T(,T)  =  eq \r(\f(g,g())  

ev,  eq \f(g,g()  =  eq \b\bc(\f(T(,T))2 
Zvn‡j,  eq \f(g,g() =  eq \b(\f(T(,T))2 =  eq \b(\f(R + h,R))2ev,   eq \f(T(,T) =  eq \f(R + h,R)
ev,  eq \f(T(,T)  = 1 +  eq \f(h,R)  

wKš‘ mvivw`‡b 10sec ax‡i P‡j e‡j T( ( (86400 – 10) = T ( 864 00


ev, =  eq \f(86400 + 10,43200) sec

= 1.000115754

ev, h = (1.000115754 – 1) R = 0.000115754 ( 6.4 ( 106m


= 740.83m

myZivs DÏxc‡Ki Z_¨vbymv‡i cvnv‡oi D”PZv wbY©q Kiv m¤¢e|

eq \o((((,cÖkœ(9) wP‡Î GKwU mij Qw›`Z MwZm¤úbœ e¯‘KYvi mg‡qi mv‡c‡¶ wefe kw³ I MwZkw³i †jLwPÎ †`Lv‡bv n‡jv hvi ¯ú›`‡bi ch©vqKvj T|


[miKvwi GgGg K‡jR, h‡kvi]

K.
¯ú›`biZ e¯‘KYvi `kv ej‡Z Kx †evS?
1

L.
mij †`vj‡Ki Ici Kvh©Kix †h e‡ji Kvi‡Y eewU mvg¨ve¯’vq wd‡i Av‡m Zv GKwU ch©ve„Ë ivwkÑ e¨vL¨v Ki|
2

M.
 eq \f(T,8)  mg‡q K.E. Gi gvb KZ?
3

N.
DÏxc‡Ki MwZkw³i †jLwPÎ MvwYwZK we‡k­l‡Yi gva¨‡g Dc¯’vcb Ki|
4

9 bs cÖ‡kœi DËi

eq \o((,K) `kv ej‡Z mij Qw›`Z ¯ú›`bkxj †Kv‡bv KYvi †h †Kv‡bv gyn~‡Z©i MwZi mg¨K Ae¯’v A_©vr miY, †eM, Z¡iY, ej BZ¨vw` eySvq|
eq \o((,L) mij †`vj‡Ki Ici Kvh©Kix †h e‡ji Kvi‡Y GwU mvg¨ve¯’vq wd‡i Av‡m Zvn‡jv cÖZ¨qbx ej (F)| H cÖZ¨qbx ej ebvg mgq †jL wbæiƒc :


[image: image4.png]



g‡b Kwi, ch©ve„Ë MwZm¤úbœ e¯‘wU Wv‡b-ev‡g `yj‡Q| y A‡¶i abvÍK w`K Øviv cÖZ¨qbx e‡ji w`K Wvbw`‡K eySv‡bv nq, Zvn‡j y A‡¶i FYvÍK w`K Øviv cÖZ¨qbx e‡ji w`K evgw`‡K eySv‡bv nq| cÖZ¨qbx ej wbw`©ó mgq cici GKB gvbm¤úbœ Ges GKB w`K m¤úbœ nq| myZivs mij †`vj‡Ki Ici cÖZ¨qbx ej ch©ve„Ë ivwk|
eq \o((,M) 

†jLwPÎ n‡Z †`Lv hvq, †gvU kw³ 4J.

 eq \f(T,8)  sec ci MwZkw³ Ges wefekw³ mgvb n‡q hvq|

myZivs MwZkw³ = wefekw³

GLb, †gvU kw³ = MwZkw³ + wefekw³

ev, 4J = 2 ( MwZkw³

( MwZkw³ = 2J.

myZivs  eq \f(T,8)  sec ci MwZkw³ 2J.
eq \o((,N) t = 0 gyn~‡Z© K.E. = 0, A_©vr t = 0 gyn~‡Z© †`vjKwU we¯—v‡ii cÖvš—we›`y‡Z wQj, ZvB mvg¨ve¯’vb n‡Z Gi mi‡Yi

mgxKiY : x = Asin  eq \b((t + \f((,2)) = A cos((t)

Zvr¶wbK †eM, v =  eq \f(dx,dt) = –A( sin(t

Ges Zvr¶wYK MwZkw³, K.E. =  eq \f(1,2) mv2 =  eq \f(1,2) mA2(2 sin2 (t


[image: image2.emf]   

(K)  

sin  t  

( L )  

sin 2  t  

t  

t  


m, A, ( aª“eK nIqvq †`vjKwUi Zvr¶wYK MwZkw³i †jLwPÎ (L) wP‡Îi b¨vq, hv DÏxc‡K †`Lv‡bv n‡q‡Q|

eq \o((((,cÖkœ(10) wP‡Î 25g f‡ii †Kvb e¯‘KYvi miY ebvg kw³i †jLwPÎ †`Lv‡bv n‡q‡Q| KYvwU x = 0 Ae¯’v‡b †_‡K x = 10cm Ae¯’v‡b †h‡Z 0.1sec mgq †bq|

 
[weGGd kvnxb K‡jR, h‡kvi]
K.
†KŠwYK fi‡eM Kv‡K e‡j?
1

L.
wµ‡KU ej aivi mgq nvZ e‡ji MwZi w`‡K wKQyUv †U‡b _vgv‡bv nq †Kb? 
2

M.
x = 5cm Ae¯’v‡b KYvwUi MwZkw³ wbY©q Ki| 
3

N.
Aa© ch©vqKvj c‡i ¯ú›`KwUi wefe kw³i cybive„wË N‡U Zv DÏxc‡Ki Av‡jv‡K wePvi Ki| 
4

10 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv we›`y ev A¶‡K †K›`ª K‡i N~Y©vqgvb †Kv‡bv KYvi e¨vmva© †f±i Ges fi‡e‡Mi †f±i ¸Ydj‡K H we›`y ev A‡¶i mv‡c‡¶ KYvwUi †KŠwYK fi‡eM e‡j|  

eq \o((,L) wµ‡KU ej aivi mgq nvZ e‡ji MwZi w`‡K wKQyUv †U‡b _vgv‡bv nq| Gi D‡Ïk¨ n‡jv, nv‡Zi Zvjy Ges e‡ji ga¨Kvi wµqv-cÖwZwµqvi mgqKvj e„w× Kiv| ejwU cy‡ivcywi †_‡g hvIqvi Rb¨ Gi fi‡e‡Mi cwieZ©b ev e‡ji NvZ (impulse of Force) mywbw`©ó|

F ( t = aª“egv‡bi nIqvq t e„w× Kivi gva¨‡g F Gi gvb Kgv‡bv nq| G‡Z nv‡Zi Zvjyi Ici Kg gv‡bi ej cÖ‡qvM K‡i Ges nv‡Zi ¶wZ nq bv|  

eq \o((,M) †`Iqv Av‡Q,  ¯ú›`b MwZi we¯—vi, A = 10cm = 0.1m

e¯‘i fi, m = 25g = 0.025 kg 

ch©vqKvj ev †`vjbKvj, T = 4 ( t (x = 0 n‡Z x = 10cm Ae¯’v‡b †h‡Z mgqKvj, t = 0.1 sec) 


= 4 ( 0.1sec = 0.4sec

‡ei Ki‡Z n‡e, x = 5cm = 0.05m Ae¯’v‡b KYvwUi MwZkw³, EK = ? 

wb‡Y©q MwZkw³, EK =  eq \f(1,2) m(2 (A2 ( x2) =  eq \f(1,2) 

 eq \b(\f(2(,T))2m (A2 ( x2)

=  eq \f(1,2)  ( 0.025kg (  eq \b(\f(2 ( 3.1416,0.4 sec))2 {(0.1m)2 ( (0.05m)2}

= 0.02313J (Ans.)
eq \o((,N) g‡b Kwi, †Kv‡bv GKwU gyn~‡Z© t = t1 G ¯ú›`KwU mvg¨e¯’v n‡Z x1 cwigvY miY jvf K‡i| 

Zvn‡j H gyn~‡Z© ¯ú›`KwUi wefekw³, EP =  eq \f(1,2) m(2x eq \o(2,1)   

GLv‡b, x1 = Asin((t1) [hw` t = 0 gyn~‡Z© ¯ú›`KwU mvg¨e¯’v‡b _v‡K, Z‡e Gi Zvr¶wYK mi‡Yi mgxKiY, x = Asin((t)]

t = t1 +  eq \f(T,2)  (T = ch©vqKvj) gyn~‡Z© mvg¨e¯’vb n‡Z ¯ú›`KwUi miY, x2 = Asin  eq \b\bc\[(( \b(t1 + \f(T,2))) 
= Asin  eq \b\bc\[((t1 + (. \f(T,2)) = Asin  eq \b\bc\[((t1 + \f(2(,T). \f(T,2)) 
= Asin [(t1 + (] = ( Asin(wt1) = ( x1 

A_©vr Aa©chv©qKvj c‡i mvg¨e¯’vb n‡Z ¯ú›`KwUi mi‡Yi gvb GKB n‡e, Z‡e miY n‡e mvg¨e¯’v‡bi mv‡c‡¶ c~‡e©i mi‡Yi wecixZ| 

Ges, (( x1)2 = x eq \o(2,1) 
ZvB t = t1 Ges t = t1 +  eq \f(T,2) gyn~Z©KvjØ‡q ¯ú›`KwU wefekw³ n‡e, 

 eq \f(1,2) m(2 x eq \o(2,1) 
myZivs, Aa© ch©vqKvj c‡i ¯ú›`KwUi wefekw³i cybive„wË N‡U|
eq \o((((,cÖkœ(11) †mv‡nj 0.9915m `xN© myZv wb‡q 0.25cm e¨vmv‡a©i GKwU ee Szwj‡q †`vjK ˆZwi Kij| Zvi eÜy iv‡mj GwU †`‡L 0.50m `xN© myZv w`‡q GKB e¨vmv‡a©i GKwU ee Szwj‡q †`vjK ˆZwi Kij| AZtci Zviv Df‡q GKB ¯’v‡b cix¶v K‡i AwfKl©R Z¡iY g-Gi gvb †cj 9.8ms–2|
[miKvwi my›`ieb Av`k© K‡jR, Lyjbv]

K.
†m‡KÛ †`vjK Kx?
1

L.
mij †`vj‡Ki †¶‡Î L – T2 †jLwPÎwU Kxiƒc nq?
2

M.
iv‡m‡ji †`vjKwUi †KŠwYK K¤úv¼ KZ?
3

N.
†mv‡nj I iv‡m‡ji g‡a¨ Kvi †`vjKwU †m‡KÛ †`vjK? MvwYwZKfv‡e †Zvgvi DË‡ii h_v_©Zv cÖgvY Ki|
4

11 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv mij †`vj‡Ki †`vjbKvj `yB (2) †m‡KÛ n‡j Zv‡K †m‡KÛ †`vjK e‡j|
eq \o((,L) mij †`vj‡Ki †¶‡Î L – T2 †jLwPÎwU wbæiƒc:

hv y = mx mij‡iLvi mgxKiY‡K mg_©b K‡i|

†hLv‡b y = T2, x = L Ges m GKwU aª“eK|

eq \o((,M) GLv‡b, iv‡m‡ji †`vjKwUi,

myZvi ˆ`N©¨, l = 0.50m

e‡ei e¨vmva©, r = 0.25 cm = 2.5 ( 10–3m

( Kvh©Kix ˆ`N©¨, L = l + r 


= (0.50 + 2.5 ( 10–3)m


= 0.5025m

g = 9.8ms–2.

( †`vjKwUi †`vjbKvj, T = 2(  eq \r(\f(L,g)) 

= 2(  eq \r(\f(0.5025m,9.8ms–2)) 

= 1.423s

( †KŠwYK K¤úv¼, ( =  eq \f(2(,T) 

=  eq \f(2(,1.423) 

= 4.42 rad/s. (Ans.)
eq \o((,N) †mv‡n‡ji †`vjKwUi †¶‡Î,


myZvi ˆ`N©¨, l = 0.9915m


e‡ei e¨vmva©, r = 0.25cm = 2.5 ( 10–3 m

( Kvh©Kix ˆ`N©¨, l = L + r


= (0.9915 + 2.5 ( 10(3)m


= 0.994m


g = 9.8 m/s2

= 2 sec (cÖvq)|

Aciw`‡K, iv‡m‡ji †`vjKwUi †`vjbKvj, T = 1.423 sec [M bs n‡Z]

( †mv‡n‡ji †`vjKwU †m‡KÛ †`vjK, †Kbbv Zvi †`vjKwUi †`vjbKvj 2 sec.

eq \o((((,cÖkœ(12) ivwkqvi wgKvBj KvjvkwbKf A.K–47 ivB‡dj Avwe®‹vi K‡ib| wZwb wKQyw`b c~‡e© g„Zz¨eiY K‡ib| †kl Rxe‡b wZwb GB ivB‡dj Avwe®‹v‡ii Rb¨ A‡bK Aby‡kvPbv K‡iwQ‡jb KviY c„w_ex‡Z GB A¯¿ ØvivB me‡P‡q †ewk gvby‡li cÖvYnvwb N‡U‡Q| GB ivB‡djwU‡Z w¯úÖs Gi ej aª“eK 7.8 ( 107Nm–1| ivB‡dj ¸wj †jvW Ki‡j w¯úÖswU 4.4cm msKzwPZ nq|
[cj­x Dbœqb GKv‡Wgx j¨ve ¯‹zj GÛ K‡jR, e¸ov]

K.
†m‡KÛ †`vjK Kv‡K e‡j?
1

L.
kxZKv‡j †`vjK Nwo `ª“Z P‡j †Kb? e¨vL¨v Ki|
2

M.
ivB‡djwUi ¸wji fi 12gm n‡j wbM©g‡bi mgq Gi †eM KZ n‡e? wbY©q Ki|
3

N.
ivB‡djwUi w¯úÖs‡qi ej aª“eK wVK †i‡L Kx e¨e¯’v wb‡j Gi ¸wji †eM wØ¸Y Kiv m¤¢e n‡e wKbvÑ MvwYwZK we‡k­l‡Yi gva¨‡g Av‡jvPbv Ki|
4

12 bs cÖ‡kœi DËi

eq \o((,K) †h mij †`vj‡Ki †`vjbKvj 2 sec Zv‡K †m‡KÛ †`vjK e‡j|
eq \o((,L) †`vjK Nwoi `Ê avZe Dcv`v‡b ˆZwi nq| ZvcgvÎv K‡g hvIqvq kxZKv‡j Gi ˆ`N©¨ K‡g hvq| ZvB mij †`vj‡Ki ˆ`‡N©¨i m~Îvbymv‡i (T (  eq \r(L) ) kxZKv‡j †`vjK Nwoi †`vjbKvj K‡g hvq| G‡Z wbw`©ó cwigvY mg‡q †h KqwU Aa©‡`vjb †`Iqvi K_v Zvi †P‡q †ewk Aa©‡`vjb †`q| d‡j kxZKv‡j †`vjK Nwo `ª“Z P‡j|
eq \o((,M) †`Iqv Av‡Q, w¯úÖs-Gi ej aª“eK, k = 7.8 ( 107Nm–1
w¯úÖs Gi ms‡KvPb, x = 4.4cm = 0.044m

¸wji fi, m = 12gm = 12 ( 10–3kg

†ei Ki‡Z n‡e, wbM©g‡bi mgq †eM, v = ?

kw³i msi¶YkxjZvi bxwZ Abymv‡i, msKzwPZ w¯úÖs-Gi wefekw³ ey‡j‡Ui MwZkw³‡Z cwiYZ nq|


= 3547.4 ms–1 (Ans.)
eq \o((,N) ivB‡djwUi w¯úÖs‡qi ej aª“eK wVK †i‡L Gi ¸wji †eM wØ¸Y Ki‡Z n‡j ivB‡djwUi MVb ev Kvh©cÖYvwj Ggbfv‡e cwieZ©b Ki‡Z n‡e hv‡Z cÖwZevi ms‡KvP‡bi cwigvY 4.4cm A‡c¶v †ewk nq| g‡b Kwi, ms‡KvP‡bi gvb n‡Z n‡e x m.

Zvn‡j,  eq \f(1,2) kx2 =  eq \f(1,2) m (2v)2 = 2mv2 


= 2 ( 12 ( 10–3kg ( (3547.4ms–1)2


= 3.0202 ( 105J

( x =  eq \r(\f(2 ( 3.0202 ( 105J,k))  =  eq \r(\f(2 ( 3.0202 ( 105J,7.8 ( 107 Nm–1))  


= 0.088m = 8.8cm = 2 ( 4.4cm

myZivs ivB‡d‡ji w¯úÖs‡qi ej aª“eK wVK †i‡L ¸wj wb‡¶‡ci mgq Gi ms‡KvP‡bi cwigvY c~‡e©i Zzjbvq wØ¸Y Ki‡j ¸wji †eM wØ¸Y Kiv m¤¢e n‡e|

eq \o((((,cÖkœ(13) 0.8m GKwU j¤^v w¯úÖs Gi GKcÖvš— GKwU `„p Aej¤^‡b AvU‡K wb‡q bx‡Pi cÖv‡š— 4kg fi Szwj‡q w`‡j GwU 0.3cm j¤^v n‡q _v‡K| Gi ci w¯úÖswU‡K GKUz †U‡b †Q‡o w`‡j G‡Z mij Qw›`Z ¯ú›`b m„wó nq Ges w¯úÖswU‡K †K‡U 3t2 Abycv‡Z wef³ K‡i cÖwZwU‡Z c~‡e©i b¨vq fi Szwj‡q ¯ú›`b m„wó Ki‡j ch©vqKv‡ji cwieZ©b nq|
[knx` ˆmq` bRi“j Bmjvg K‡jR, gqgbwmsn]
K.
cxob Kv‡K e‡j?
1

L.
x = Asin((t + () mgxKi‡Y x Ges (t Gi cwiPq wjL|
2

M.
DÏxc‡K ewY©Z w¯úÖswU‡Z Szjv‡bv fiwU mvg¨e¯’vb n‡Z 0.02m `~‡i _vKv Ae¯’vq G ¯ú›`‡Ki wefekw³ wbY©q Ki| 
3

N.
DÏxc‡K ch©vqKv‡ji Kx iKg cwieZ©b ch©‡ew¶Z n‡qwQj e‡j Zzwg g‡b Ki| 
4

13 bs cÖ‡kœi DËi

eq \o((,K) †Kvb GKwU w¯’wZ¯’vcK e¯‘i GKK †¶Îd‡ji Dci wµqvg~jK ev cÖwZwµqvg~jK e‡ji gvb‡K cxob e‡j|  

eq \o((,L) x = Asin ((t + () 

GLv‡b,  ( =  KYvi †KŠwYK †eM 

t = AwZµvš— mgq 

( (t = †KŠwYK †eM ( mgq = †KŠwYK miY 

A_©vr, (t †KŠwYK miY wb‡`©k K‡i| Ges x Øviv t mg‡q †Kvb ch©ve„Ë MwZm¤úbœ KYvi miY wb‡`©k Kiv nq|

eq \o((,M) GLv‡b, 
w¯úÖs G Szjv‡bv fi, m = 4kg 


AwfKl©R Z¡iY, g = 9.8ms(2 


w¯úÖs Gi cÖmviY, x = 0.3cm = 0.3 ( 10(2 m


w¯úÖs aª“eK = k Nm(1 (awi) 

Avgiv Rvwb, F = kx

ev, k =  eq \f(mg,x) 
ev, k =  eq \f(4 ( 9.8,0.3 ( 10(2) 
( k = 13.07 ( 103 Nm (1 

 mvg¨e¯’vb n‡Z w¯úÖs Gi miY x( = 0.02m 

( ¯ú›`‡Ki wefekw³, U =  eq \f(1,2) k(x()2 


=  eq \f(1,2)  ( 13.07 ( 103 ( (0.02)2 


= 2.614J (Ans.)
 eq \o((,N) GLv‡b, Szjv‡bv fi, m = 4kg 

cÖ_g †¶‡Î w¯úÖs Gi ˆ`N¨©, L =  0.8m 

3t2 Abycv‡Z w¯úÖs‡K KvU‡j Gi ˆ`N¨© nq, 

l1 =  eq \b(\f(3,5) ( 0.8) m  = 0.48m 

l2 =  eq \b(\f(2,5) ( 0.8) m = 0.32 m 

g‡b Kwi, L, l1 I l2 ˆ`‡N©¨i Rb¨ w¯úÖs aª“eK h_vµ‡g, k, k1 I k2 Ges ch©vqKvj T, T1 I T2| 

Avgiv Rvwb, ˆ`N¨© Kg n‡j w¯úÖs ayªeK e„w× cvq| 

l1, l2 < L nIqvq, 

k1, k2 > k| 

Avevi, T = 2(  eq \r(\f(m,k)) 
m aª“eK n‡j, T (  eq \f(1,\r(k)) 
A_©vr, k evo‡j ch©vqKvj n«vm cvq| 

k1, k2 > k nIqvq (
T1, T2 < T n‡e| 

A_©vr w¯úÖswU‡K 3t2 Abycv‡Z KvU‡j Dfq As‡ki Rb¨B ch©vqKvj n«vm cvq|

eq \o((((,cÖkœ(14) kixd GKwU w¯úÖs Ges GKwU mij †`vjK wb‡q mij Qw›`Z ¯ú›`‡bi cix¶v KiwQj| w¯úÖs Gi we¯—vi 0.01m Ges K¤úv¼ 30 Hz| Aciw`‡K †`vjKwUi we¯—vi 0.05m Ges GwU GKwU †m‡KÛ †`vjK| 
[SvjKvwV miKvwi K‡jR, SvjKvwV]

K.
¯ú›`b MwZ Kx?
1

L.
kxZKv‡j †`vjK Nwo `ª“Z P‡j †Kb?
2

M.
0.003m mi‡Y w¯úÖs Gi †¶‡Î †eM KZ n‡e?
3

N.
mij †`vjKwU Gi †`vjbKv‡ji †Kv‡bv GK mg‡q w¯úÖs Gi m‡e©v”P †e‡Mi mgvb †eM AR©b Ki‡Z cvi‡e wK-bv hvPvB Ki| 
4

14 bs cÖ‡kœi DËi

eq \o((,K) mij‰iwLK I ch©ve„Ë MwZm¤úbœ †Kv‡bv e¯‘KYv hw` Gi ch©vqKv‡ji A‡a©K mgq †hw`‡K P‡j, ch©vqKv‡ji evwK A‡a©K mgq Zvi wecixZ w`‡K P‡j, Z‡e Gi MwZ‡K ¯ú›`b MwZ e‡j|  

eq \o((,L) †`vjK Nwo avZe Dcv`v‡b ˆZwi nIqvq kxZKv‡j ZvcgvÎv n«v‡m Gi Kvh©Ki ˆ`N¨© n«vm cvq| ZLb T (  eq \r(L) m~Îvbymv‡i, †`vjK Nwoi ch©vqKvj ev †`vjbKvj c~‡e©i Zzjbvq K‡g hvq| G Kvi‡Y ¯^vfvweK Ae¯’vq, mvivw`‡b †h KqwU †`vjb w`‡Zv, kxZKv‡j Z‡`v‡c¶v †ewk msL¨K †`vjb w`‡e| d‡j kxZKv‡j †`vjK Nwo ¯^vfvwe‡Ki Zzjbvq `ª“Z MwZ‡Z Pj‡e|  

eq \o((,M) †`Iqv Av‡Q,  

w¯úÖs Gi K¤úv¼, f = 30Hz = 30sec(1
w¯úÖs Gi we¯—vi, A = 0.01m 

Ges mvg¨e¯’vb n‡Z Zvr¶wbK miY, x = 0.003m 

‡ei Ki‡Z n‡e, Zvr¶wYK †eM, v = ? 

w¯úÖswUi †`vj‡bi †KŠwYK K¤úv¼ ( n‡j, Avgiv Rvwb, 

v = ( eq \r(A2 ( x2)  = (2(f)  eq \r(A2 ( x2) 
    = (2 ( 3.1416 ( 30sec(1)  eq \r((0.01m)2 ( (0.003m)2) 
    = 1.798ms(1 (Ans.)

eq \o((,N) DÏxcKg‡Z, w¯úÖs Gi †`vj‡bi K¤úv¼, f = 30 Hz = 30 sec(1 Ges we¯—vi, A = 0.01m 

myZivs, w¯úÖs Gi †`vj‡bi m‡e©v”P †eM, vmax = (A 

= (2(f)A = 2 ( 3.1416 ( 30sec(1 ( 0.01m = 1.885 ms(1
Avevi mij †`vjKwUi †`vj‡bi we¯—vi, A = 0.05m 

Ges †`vjbKvj, T = 2sec ((GwU GKwU †m‡KÛ †`vjK)  

( mij †`vjKwUi †`vj‡bi m‡e©v”P †eM, vmax = (A =  eq \f(2(,T)A

=  eq \f(2 ( 3.1416,2sec) ( 0.05m  = 0.157ms(1 << 1.88ms(1
mij †`vjKwUi m‡e©v”P †eM w¯úÖs Gi m‡e©v”P †e‡Mi †P‡q A‡bK Kg gv‡bi nIqvq GUv ¯úó †h, mij‡`vjKwU Gi †`vjbKv‡ji †Kv‡bv mg‡qB w¯úÖs Gi m‡e©v”P †e‡Mi mgvb †eM AR©b Ki‡Z cvi‡e bv| 

eq \o((((,cÖkœ(15) GKwU w¯úÖs Gi GK cÖv‡š— 250g Gi GKwU e¯‘ Szwj‡q w`‡j GwU 10mm cÖmvwiZ nj|  e¯‘wU‡K wb‡Pi w`‡K GKUz †U‡b †Q‡o w`‡j e¯‘wU Dci-wbP `yj‡Z _vK‡e| 
[cywjk jvBÝ ¯‹zj GÛ K‡jR, iscyi]
K.
Abybv` Kx?
1

L.
Zi‡½i DcwicvZb bxwZ e¨vL¨v Ki| 
2

M.
DÏxc‡K w¯úÖswUi aª“eK wbY©q Ki| 
3

N.
DÏxc‡K w¯úÖswU‡Z 150g fi Szjv‡j K¤úvs‡Ki Kxiƒc cwieZ©b n‡e? MvwYwZKfv‡e we‡k­lY Ki| 
4

15 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv e¯‘i wbR¯^ K¤úv¼ I Zvi Dci Av‡ivwcZ ch©ve„Ë ¯ú›`‡bi K¤úv¼ mgvb n‡j e¯‘wU m‡e©v”P we¯—v‡i Kw¤úZ n‡Z _v‡K| GB ai‡bi K¤úb‡K Abybv` e‡j|  

eq \o((,L) †Kvb KYvi Dci GKB mg‡q `ywU Zi½ AvcwZZ n‡j mvg¨e¯’vb †_‡K KYvwUi jwä miY n‡e Zi½`ywUi Rb¨ KYvwUi miYØ‡qi †f±i mgwói mgvb| 

hw` `ywU Zi‡½i DcwicvZb N‡U I cÖ‡Z¨‡Ki Rb¨ KYvi miY y1 I y2 nq, Zvn‡j jwä miY, y = y1 + y2 

eq \o((,M) GLv‡b, 
w¯úÖs G Szjv‡bv fi, m = 250 g =0.25 kg 


w¯úÖs Gi cÖmviY, x = 10mm  = 0.01m 


AwfKl©R Z¡iY, g = 9.8ms(2 


w¯úÖs aª“eK, k = ? 

Avgiv Rvwb, F = kx

ev,  k =   eq \f(F,x) =  eq \f(mg,x) 
ev, k =   eq \f(0.25 ( 9.8,0.01)  

( k = 245 Nm(1
eq \o((,N) cÖkœg‡Z, 
w¯úÖs Gi cÖmviY, e1 = 10mm = 0.01m 


w¯úÖs aª“eK, k = 245Nm(1 (M n‡Z cvB)  


wØZxq‡¶‡Î Szjv‡bv fi, m2 = 150gm = 0.15kg 


wØZxq‡¶‡Î cÖmviY = e2 (awi)

Avgiv Rvwb,  F = ke2 

ev, e2 =  eq \f(mg,k)
ev, e2 =  eq \f(0.15 ( 9.8,245) 
( e2 = 0.006 m

awi,

cÖ_g I wØZxq †¶‡Î K¤úv¼ f1 I f2| 

( f1 =  eq \f(1,2() 

 eq \r(\f(g,e1)) 
ev, f1 = 0.775f2 

( f2 = 1.29f1 

myZivs, wØZxq †¶‡Î K¤úv¼ c~‡e©i K¤úv‡¼i 1.29 ¸Y n‡e| 

eq \o((((,cÖkœ(16) wP‡Î 50 cv‡Ki D‡c¶Yxq f‡ii GKwU w¯úÖs‡K `„p Aej¤^b n‡Z Dj­¤^fv‡e Szwj‡q Aci cÖv‡š— 200gm f‡ii e¯‘ mshy³ Ae¯’vq Av‡Q Zv †`Lv‡bv n‡q‡Q| G‡Z e¯‘wU w¯’wZ¯’vcK mxgvi g‡a¨ 10cm cÖmvwiZ n‡q w¯’ive¯’v cÖvß nq| cix¶Yxq ¯’v‡b g = 10 m/s2| e¯‘wU‡K GKUz †U‡b †Q‡o w`‡j GwU Dj­¤^Z‡j `yj‡Z _v‡K|

[miKvwi kvn myjZvb K‡jR, e¸ov]

K.
mv›`ªZv ¸Yv¼ Kx?
1

L.
e¯‘wUi Dj­¤^Z‡j †`vjvi KviY F = ma mgxKi‡Yi Av‡jv‡K e¨vL¨v Ki|
2

M.
w¯úÖswUi cÖZ¨vqbx ej aª“eK KZ?
3

N.
hw` w¯úÖswU‡K †K‡U Gi cvK msL¨v A‡a©K Kiv nq Ges GKB f‡ii e¯‘ mshy³ Kiv nq Z‡e e¯‘wU GB‡¶‡Î c~‡e©i Zzjbvq `ª“Z `yj‡Z _vK‡e| DÏxc‡Ki gš—‡e¨i mZ¨Zv wbiƒcY Ki|
4

16 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) m¤úÖmvi‡Yi †h‡Kv‡bv gyn~‡Z© w¯úÖs-Gi cÖZ¨qbx ej T n‡j, 

mg – T = ma [a = Zvr¶wYK Z¡iY]

û‡Ki m~Î Abymv‡i, T = k (x + e) Ges mg = ke

e = fi Szjv‡bvi d‡j m¤úÖmviY, x = †h‡Kv‡bv gyn~‡Z© mvg¨ve¯’vb n‡Z miY Ges k n‡jv w¯úÖs aª“eK|

( ke – kx – ke = ma ev, ma = – kx ev, a = –  eq \f(k,m) x ev, a ( – x

A_©vr †h‡Kv‡bv gyn~‡Z© Z¡iY, mvg¨ve¯’vb n‡Z mi‡Yi mgvbycvwZK wKš‘ wecixZgyLx, hv mij Qw›`Z ¯ú›`b MwZi ˆewkó¨| e¯‘wU MwZRoZvi Kvi‡Y mvg¨ve¯’vb AwZµg K‡i P‡j hvq| wKš‘ mvg¨ve¯’vb AwZµ‡gi mv‡_ mv‡_B Gi Ici cÖZ¨qbx ej wµqv K‡i hv e¯‘wU‡K cybivq mvg¨ve¯’v‡b wb‡q Av‡m| Z‡e mvg¨ve¯’v‡b Avm‡Z Avm‡Z e¯‘wU MwZRoZv AR©b K‡i| G Kvi‡YB Dj­¤^Z‡j e¯‘wU Av‡›`vwjZ nq| 
eq \o((,M) †`Iqv Av‡Q, Szjv‡bv fi, m = 200 gm = 0.2 kg

mvg¨ve¯’vb n‡Z w¯úÖs-Gi cÖmviY, e = 10 cm = 0.1 m

†ei Ki‡Z n‡e, cÖZ¨qbx ej aª“eK, k = ?

Avgiv Rvwb, k =  eq \f(mg,e)  =  eq \f(0.2kg ( 10 ms–2,0.1m)  = 20 Nm–1 (Ans.)
eq \o((,N) DÏxc‡K ewY©Z Ae¯’vq, w¯úÖs-Gi †`vjbKvj, T = 2(  eq \r(\f(m,k))  = 2 ( 3.1416 (  eq \r(\f(0.2kg,20 Nm–1))  = 0.628 sec

w¯úÖswU‡K †K‡U Gi cvKmsL¨v A‡a©K Kiv n‡j, Gi ej aª“eK c~‡e©i Zzjbvq wØ¸Y n‡q hv‡e| KviY c~‡e©i b¨vq GKB cwigvY cÖmviY NUv‡Z n‡j G‡Z c~‡e©i Zzjbvq wØ¸Y IRb Pvcv‡Z n‡e|

( bZzb (¶y`ª) w¯úÖs Gi w¯úÖs aª“eK, k( = 2k


= 2 ( 20 Nm(1


= 40 Nm–1
†h‡nZz bZzb ¶z`ª w¯úÖs Gi wbP cÖv‡š— GKB fi Szjv‡bv nq,

myZivs bZzb w¯úÖs-Gi 

†`vjbKvj, T = 2(  eq \r(\f(m,k())  = 2 ( 3.1416 (  eq \r(\f(0.2kg,40 Nm–1))  


= 0.4442 sec < 0.628 sec
 †`vjbKvj c~‡e©i Zzjbvq Kg nIqvq Bnv ¯úóZt †h, e¯‘wU G‡¶‡Î c~‡e©i Zzjbvq `ª“Z `yj‡Z _vK‡e|

eq \o((((,cÖkœ(17) c`v_©weÁv‡bi e¨envwiK K¬v‡m ivRy GKwU w¯úÖs Gi w¯úÖs aª“eK wbY©q Kivi Rb¨ Dj­¤^fv‡e Szjv‡bv GKwU w¯úÖs Gi Aci cÖv‡š— 400gm f‡ii GKwU e¯‘ Szwj‡q w`j| †m j¶¨ Kij †h, w¯úÖswU 10cm cÖmvwiZ n‡q‡Q| wKQy mgq ci fi AcmviY K‡i wb‡j w¯úÖswU c~e©ve¯’vq wd‡i †Mj|
[miKvwi GgGg K‡jR, h‡kvi]

K.
†f±i †hv‡Mi wÎfzR m~ÎwU wee„Z Ki|
1

L.
Rjvk‡qi Zj‡`k †_‡K ey`ey` Dc‡i D‡V Avm‡Z _vK‡j Zvi AvqZb evo‡Z _vKvi KviY e¨vL¨v Ki|
2

M.
m¤úÖmvwiZ Ae¯’vq DÏxc‡Ki w¯úÖswUi wefekw³ KZ?
3

N.
D³ w¯úÖs Gi w¯úÖs ej msi¶Ykxj MvwYwZK we‡k­l‡Yi gva¨‡g cÖgvY Ki|
4

17 bs cÖ‡kœi DËi

eq \o((,K) hw` †Kv‡bv wÎfz‡Ri mwbœwnZ `ywU evû GKB µ‡g `ywU GKB RvZxq †f±i‡K wb‡`©k K‡i, Zvn‡j wÎfz‡Ri Z…Zxq evûwU wecixZµ‡g †f±iØ‡qi jwäi gvb I w`K wb‡`©k Ki‡e|
eq \o((,L) M¨v‡mi mgš^q m~Î n‡Z Avgiv Rvwb,  eq \f(P1V1,T1)  =  eq \f(P2V2,T2)  = aª“eK

A_©vr,  eq \f(PV,T)  = aª“eK

aª“e ZvcgvÎvi †¶‡Î, PV = aª“eK

ev, P (  eq \f(1,V) 
A_©vr M¨v‡mi AvqZb Pv‡ci e¨v¯—vbycvwZK| †h‡nZz, cvwbi c„ô †_‡K hZ wb‡P hvIqv hvq Pvc ZZ evo‡Z _v‡K, G Rb¨ cvwbi wb‡P †h‡Z _vK‡j M¨v‡mi AvqZb Kg‡Z _v‡K| wecixZµ‡g Rjvk‡qi Zj‡`k †_‡K ey`ey` Dc‡i D‡V Avm‡Z _vK‡j Pvc n«vm cvIqvq ey`ey‡`i AvqZb ev‡o|
eq \o((,M) GLv‡b, w¯úÖs-Gi cÖmviY, x = 10cm = 0.1m

fi, m = 400gm = 0.4kg

w¯úÖs aª“eK k n‡j, ej, F = kx

ev, mg = kx

ev, k =  eq \f(mg,x) =  eq \f(0.4kg ( 9.8ms–2,0.1) 

= 39.2 Nm–1
( m¤úÖmvwiZ Ae¯’vq wefe kw³, U =  eq \f(1,2) kx2

=  eq \f(1,2)  ( 39.2 Nm–1 ( (0.1m)2

= 0.196 J. (Ans.)
eq \o((,N) g‡b Kwi, k ej aª“e‡Ki GKwU w¯úÖs-Gi gy³cÖv‡š— GKwU fi hy³ Av‡Q Ges w¯úÖswU mij Qw›`Z MwZ‡Z ¯úw›`Z n‡”Q

fiwU x = 0 n‡Z x = x Ae¯’v‡b (we¯—v‡ii cÖv‡š—) Avm‡j w¯úÖs 
fiwU x = x Ae¯’vb ev we¯—v‡ii cÖvš— we›`y n‡Z mvg¨ve¯’v‡b (x = 0) wd‡i Avm‡j, w¯úÖs ej ev cÖZ¨qbx ej Øviv K…ZKvR,

W( = (,F) eq \i( , ,\s(o ,. d eq \o((,x),x))


=  eq \i( , ,\s(o ,– kxdx,x)) = –  eq \f(1,2) k [x2] eq \s(0,x) = –  eq \f(1,2) k [02 – x2] =   eq \f(1,2) kx2
myZivs, w¯úÖswU Aa©ch©vq m¤úbœ K‡i Avw` we›`y‡Z (G‡¶‡Î mvg¨ve¯’vb) wd‡i Avm‡j w¯úÖs ej Øviv †gvU K…ZKvR = W + W( = –  eq \f(1,2) kx2 +  eq \f(1,2) kx2 = 0

AZGe, D³ w¯úÖs-Gi w¯úÖs ej msi¶Ykxj ej|

eq \o((((,cÖkœ(18) wRmv‡bi w¯úÖs Gi ej aª“eK 10 N/m| wRmvb Zvi w¯úÖswU‡K 0.5m cÖmvwiZ Kivq KvR m¤úbœ n‡jv| w`e¨i w¯úÖs Gi ej aª“eK 40 N/m| Zv‡`i Df‡qi w¯úÖs Gi mvg‡b 0.001kg f‡ii e¯‘ †i‡L w¯úÖs `ywU‡K 0.2m msKzwPZ K‡i †Q‡o w`‡j ¶z`ª f‡ii e¯‘¸‡jv wfbœ wfbœ †e‡M MwZkxj nq|
[weGGd kvnxb K‡jR, h‡kvi]

K.
†m‡KÛ †`vjK Kx?
1

L.
GKwU k‡ãi 10Hz, 20Hz 32Hz, 40Hz, 45Hz K¤úv‡¼i myi wgwkÖZ Av‡Q| kãwU n‡Z g~j my‡ii K¤úv¼, Dcmyi¸‡jvi K¤úv¼ Ges nvi‡gvwbK wPwýZ Ki|
2

M.
DÏxcK Abymv‡i wRmv‡bi w¯úÖs Gi cÖmvi‡Y K…ZKvR wbY©q Ki|
3

N.
DÏxcK Abymv‡i wRmvb I w`e¨ Df‡qi w¯úÖs-Gi mvg‡b ¶z`ª e¯‘wUi †eMØ‡qi Zzjbv Ki|
4

18 bs cÖ‡kœi DËi

eq \o((,K) †h mij †`vj‡Ki †`vjbKvj 2 sec Zv‡K †m‡KÛ †`vjK e‡j|
eq \o((,L) g~j my‡ii K¤úv¼ = me©wbæ K¤úv‡¼i myi = 10Hz 

evwK me¸‡jv Dcmy‡ii K¤úv¼| Z‡e nvi‡gvwb‡Ki K¤úv¼ = g~j my‡ii K¤úv‡¼i (10Hz) mij ¸wYZK = 20Hz, 40Hz.
eq \o((,M) †`Iqv Av‡Q,

wRmv‡bi w¯úÖs-Gi ej aª“eK, k = 10 Nm–1
mvg¨ve¯’vb n‡Z cÖmviY, x = 0.5m

†ei Ki‡Z n‡e, w¯úÖs-Gi m¤úÖmvi‡Y K…ZKvR, W = ?

Avgiv Rvwb, W =  eq \f(1,2) kx2 =  eq \f(1,2)  ( 10Nm–1 ( = (0.5m)2 = 1.25J (Ans.)
eq \o((,N) wRmvb I w`e¨i w¯úÖs-Gi ej aª“eK h_vµ‡g k1 = 10 Nm–1, k2 = 40 Nm–1 

w¯úÖsØq‡K mgvb cwigvY (x = 0.2m) msKzwPZ K‡i G‡`i mvg‡b mgvb f‡ii (m) e¯‘ †i‡L w`‡j awi, e¯‘¸‡jv h_vµ‡g v1 I v2 †eM cÖvß nq|

G‡¶‡Î  eq \f(1,2) k1x2 =  eq \f(1,2) mv12 Ges  eq \f(1,2) k2x2 =  eq \f(1,2) mv22 

myZivs wRmvb I w`e¨i e¯‘i †e‡Mi AbycvZ 1 t 2|

eq \o((((,cÖkœ(19) 
[Wv. Avãyi iv¾vK wgDwbwmc¨vj K‡jR, h‡kvi]

K.
†ù‡ivwgUvi Kx?
1

L.
iv¯—vq e¨vswKs Gi cÖ‡qvRbxqZv Kx?
2

M.
DÏxc‡Ki w¯úÖswU‡K 6cm cÖmviY NUv‡Z KZUzKz KvR Ki‡Z n‡e?
3

N.
DÏxc‡Ki w¯úÖswUi mv‡_ AviI GKwU w¯úÖs mgvš—iv‡j mshy³ K‡i 20cm cÖmvi‡Yi Rb¨ Kx cwigvY KvR m¤úv`b Ki‡Z n‡e, Zv we‡k­lY Ki|
4

19 bs cÖ‡kœi DËi

eq \o((,K) †ù‡ivwgUvi n‡jv †Mvjxq Z‡ji eµZvi e¨vmva© wbY©‡qi hš¿|
eq \o((,L) †Kv‡bv †gvUiMvwo hLb euvK †bq ZLb GB euvKvc‡_ Nyivi Rb¨ GKwU †K›`ªgyLx e‡ji cÖ‡qvRb nq| GB †K›`ªgyLx ej cvIqv bv †M‡j Mvwo MwZ RoZvi Kvi‡Y euvKvc‡_i ¯úk©K eivei P‡j hv‡e| GgbwK D‡ëvI †h‡Z cv‡i| †Rv‡i euvK wb‡Z n‡j GB †K›`ªgyLx e‡ji gvb Z_v Nl©Y e‡ji gvb evov‡Z n‡e| Avi G Rb¨ euv‡Ki gy‡L iv¯—vi Zj‡K Abyf‚wgK Z‡ji mv‡_ †nwj‡q ivL‡Z nq hv‡Z iv¯—vi evB‡ii w`K †fZ‡ii w`K †_‡K wKQyUv Dc‡i _v‡K| G Rb¨B iv¯—vq e¨vswKs e¨en„Z nq|
eq \o((,M) GLv‡b, wP‡Î, x = 10cm = 0.1m


F = 25N

=  eq \f(1,2)  ( 250 N/m ( (0.06m)2

= 0.45J (Ans.)
eq \o((,N) GLv‡b,

DÏxc‡Ki w¯úÖswUi w¯úÖs aª“eK, k = 250 N/m
AviI GKwU w¯úÖs mgvš—iv‡j hy³ Ki‡j Zzj¨ w¯úÖs aª“eK kT n‡j,

kT = k + k = 2k = 2 ( 250 N/m

= 500 N/m
20 cm cÖmvi‡Y K…Z KvR, W =  eq \f(1,2) kTx2
 [GLv‡b, x = 20 cm = 0.2 m]


=  eq \f(1,2)  ( 500 N/m ( (0.2m)2

= 10 J.
eq \o((((,cÖkœ(20) GKwU mij †`vj‡Ki Kvh©Kix ˆ`N©¨ 40cm| †`vjKwU cÖwZ wgwb‡U 40wU †`vjb †`q| cieZ©x‡Z †`vjKwUi Kvh©Kix ˆ`N©¨ Pvi¸Y Kiv n‡j †`vjb msL¨v n«vm cvq|
[nvwg`cyi Avj-†niv K‡jR, h‡kvi]

K.
†m‡KÛ †`vjK Kv‡K e‡j?
1

L.
mylg ˆiwLK MwZ‡Z Z¡iY _v‡K bv wKš‘ e„ËvKvi MwZ‡Z Z¡iY _v‡K e¨vL¨v Ki|
2

M.
DÏxc‡Ki Z_¨ †_‡K cwiewZ©Z Ae¯’vi †`vjbKvj wbY©q Ki|
3

N.
†`vjbKvj 50% evov‡Z †`vjbwUi Kvh©Kix ˆ`‡N©¨i Kxiƒc cwieZ©b n‡e? we‡k­lY Ki|
4

20 bs cÖ‡kœi DËi

eq \o((,K) †h mij †`vj‡Ki †`vjbKvj `yB †m‡KÛ Zv‡K †m‡KÛ †`vjK e‡j|
eq \o((,L) Avgiv Rvwb, Z¡iY GKwU †f±i ivwk hv MwZi gvb A_ev MwZi w`K A_ev Df‡qi cwieZ©‡bi Ici wbf©i K‡i|

mylg ˆiwLK MwZ‡Z MwZi gvb I w`K DfqB AcwieZ©bkxj _v‡K weavq Z¡iY _v‡K bv| wKš‘ mylg e„ËvKvi MwZ‡Z MwZi gvb GKB _vK‡jI Gi w`K cÖwZwbqZ cwieZ©bkxj| d‡j e„ËvKvi MwZ‡Z Z¡iY _v‡K|
eq \o((,M) cwiewZ©Z Ae¯’vq,

Kvh©Kix ˆ`N©¨, L = (4 ( 40) cm


= 160 cm


= 1.6 cm

( †`vjbKvj, T = 2(  eq \r(\f(L,g)) 

= 2(  eq \r(\f(1.6 m,9.8 ms–2))  
[g = 9.8 ms–2]


= 2.54 sec (Ans.)
eq \o((,N) Avw` †`vjbKvj T1 n‡j, 50% e„w×‡Z cwiewZ©Z †`vjbKvj, T2 = T1 + T1 Gi 50%


= T1 +  eq \f(T1,2) 

=  eq \f(3T1,2) 
g‡b Kwi, Avw` Kvh©Kix ˆ`N©¨ L1 Ges cwiewZ©Z Kvh©Kix ˆ`N©¨ L2|

mij †`vj‡Ki ˆ`‡N©¨i m~Îvbymv‡i,


=  eq \f(9/4L1 – L1,L1) ( 100% 

=  eq \f(\f(5,4) L1,L1)( 100%


= 5/4 ( 100% 


= 125%

A_©vr Kvh©Kix ˆ`N©¨ 125% e„w× cv‡e| (Ans.)
eq \o((((,cÖkœ(21) welyexq AÂ‡j GKwU †`vj‡Ki Kvh©Kix ˆ`N©¨ 25cm| GwU 1 wgwb‡U 30 evi †`vj †`q| †`vjKwUi Kvh©Kix ˆ`N©¨‡K wØ¸Y Kiv n‡j, †`vjb msL¨v K‡g hvq|
[miKvwi gwnjv K‡jR, Kzwgj­v]

K.
exU Kv‡K e‡j?
1

L.
kxZKv‡j †`vjK Nwo `ª“Z P‡j †Kb?
2

M.
cwiewZ©Z Ae¯’vq †`vjKwUi †`vjbKvj wbY©q Ki|
3

N.
†`vjKwU‡K welye AÂj †_‡K †gi“ AÂ‡j wb‡q †M‡j †`vjbKv‡j kZKiv KZUzKz cwieZ©b n‡e Zv MvwYwZKfv‡e e¨vL¨v Ki|
4

21 bs cÖ‡kœi DËi

eq \o((,K) mgvb we¯—vi I cÖvq mgvb K¤úv‡¼i `ywU AMÖMvgx kã Zi‡½i DcwicvZ‡bi d‡j k‡ãv”PZvi †h n«vm-e„w× N‡U Zv‡K exU e‡j|
eq \o((,L) kxZKv‡j †`vjK Nwoi avZz wbwg©Z †`vjKwUi ˆ`N©¨ n«vm cvq| d‡j T (  eq \r(L) m~Îvbymv‡i Gi †`vjbKvj K‡g hvq| G Rb¨ kxZKv‡j †`vjK Nwo `ª“Z P‡j| 
eq \o((,M) †`Iqv Av‡Q,

†`vj‡Ki c~‡e©i Kvh©Kix ˆ`N©¨, L1 = 25cm = 0.25m

†`vj‡Ki c~‡e©i †`vjbKvj, T1  =  eq \f(1min,30)  =  eq \f(60,30)  sec = 2 sec

†`vj‡Ki cwiewZ©Z Kvh©Kix ˆ`N©¨, L2 = (2 ( 0.25) m = 0.50m

†`vj‡Ki cwiewZ©Z †`vjbKvj, T2​ = ?
Avgiv Rvwb, T1 = 2(  eq \r(\f(L1,g))  ............... (i)

(ii) ( (i)  †_‡K cvB,

 eq \f(T2,T1)  =  eq \r(\f(L2,L1))  

ev, T2 =  eq \r(\f(0.5,0.25))  ( 2

( T2 = 2.83 sec (Ans.) 
eq \o((,N) †`Iqv Av‡Q,

welye AÂ‡j †`vjbKvj, T1 =  eq \f(60,30)  sec = 2 sec

†gi“ AÂ‡j †`vjbKvj = T2 sec (awi).

Avgiv Rvwb, welye AÂ‡j AwfKl©R Z¡iY, g1 = 9.78039 ms–2
I †gi“ AÂ‡ji AwfKl©R Z¡iY, g2 = 9.83217 ms–2
Avevi, †`vjbKv‡ji mgxKiY n‡Z Avgiv Rvwb,

T1 = 2(  eq \r(\f(L,g1​))  .................. (i) [welyexq AÂ‡j]

I T2 = 2(  eq \r(\f(L,g2​))  .................. (i) [†gi“ AÂ‡j]

(ii) ( (i) †_‡K cvB,

 eq \f(T2,T1)  =  eq \r(\f(g1,g2))  

ev, T2 =  eq \r(\f(9.78039,9.83217))  ( 2

( T2 = 1.9947 sec 
( †gi“ AÂ‡j †`vjbKvj n«vm cvq = (2 – 1.9947) = 0.0053 sec

(†`vjbKv‡ji kZKiv n«vm =  eq \f(0.0053,2)  ( 100% = 0.265% (Ans.)
eq \o((((,cÖkœ(22) GKwU mij †`vj‡Ki myZvi ˆ`N©¨ 99cm Ges ch©vqKvj 2s.


[B¯úvnvwb cvewjK ¯‹zj GÛ K‡jR, Kzwgj­v]

K.
mij Qw›`Z ¯ú›`b Kv‡K e‡j?
1

L.
mij Qw›`Z ¯ú›`b MwZi m‡e©v”P I me©wbæ †eM KZ?
2

M.
Dc‡ii DÏxcK †_‡K e‡ei e¨vmva© wbY©q Ki|
3

N.
ch©vqKvj 50% evov‡Z Kvh©Kix ˆ`‡N©¨i Kx cwieZ©b Ki‡Z n‡e?
4

22 bs cÖ‡kœi DËi

eq \o((,K) ch©ve„Ë ¯ú›`biZ †Kv‡bv e¯‘ KYvi MwZ hw` Ggb nq †h †h‡Kv‡bv gyn~‡Z© Gi Z¡iY, mvg¨ve¯’vb n‡Z mi‡Yi mgvbycvwZK I wecixZgyLx nq Z‡e Gi MwZ‡K mij Qw›`Z ¯ú›`b e‡j|
eq \o((,L) mij Qw›`Z ¯ú›`b MwZi m‡e©v”P †eM = (A =  eq \f(2(,T) A| GLv‡b ( n‡jv †KŠwYK K¤úv¼, T n‡jv ch©vqKvj Ges A n‡jv we¯—vi| mvg¨ve¯’v‡b e¯‘wU m‡e©v”P †eM cÖvß nq| Giƒc MwZi me©wbæ †eM nq we¯—v‡ii cÖvš— we›`y‡Z, hvi gvb k~b¨|
eq \o((,M) †`Iqv Av‡Q, mij †`vj‡Ki †`vjbKvj, T = 2 sec

myZvi ˆ`N©¨, l = 99cm

Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8ms–2
†ei Ki‡Z n‡e, e‡ei e¨vmva©, r = ?

mij †`vj‡Ki Kvh©Kix ˆ`N©¨ L n‡j Avgiv Rvwb, T = 2(  eq \r(\f(L,g))  
ev, r = 99.3 cm – l = 99.3 cm – 99 cm = 0.3 cm (Ans.)
eq \o((,N) GLv‡b, Avw` ch©vqKvj, T1 = 2 sec

Ges Avw` Kvh©Kix ˆ`N©¨, L1 = 0.993 m

cwiewZ©Z ch©vqKvj, T2 = T1 + T1 ( 50% = T1 ( 1.5


= 2 sec ( 1.5 = 3 sec

G‡¶‡Î cwiewZ©Z Kvh©Kix ˆ`N©¨ L2 n‡j, mij †`vj‡Ki ˆ`‡N©¨i m~Îvbymv‡i,

 eq \f(T2,T1)  =  eq \r(\f(L2,L1))  ev,  eq \b\bc(\f(T2,T1))2 =  eq \f(L2,L1) 
( L2 = L1  eq \b\bc(\f(T2,T1))2 = 0.993 m (  eq \b\bc(\f(3 sec,2 sec))2 = 2.234 m

myZivs ch©vqKvj 50% evov‡Z Kvh©Kix ˆ`‡N©¨i cwieZ©b (e„w×) Ki‡Z n‡e = (L2 – L1​) cwigvY


= (2.234 m – 0.993 m) = 1.241 m = 124.1 cm
eq \o((((,cÖkœ(23) 2kg f‡ii †Kv‡bv e¯‘ wPÎ †gvZv‡eK †Kv‡bv w¯úÖs Gi mv‡_ hy³ Av‡Q| e¯‘i Ici 9.8N Abyf‚wgK ej cÖ‡qvM K‡i †Q‡o †`qv n‡j GwU Nl©Ynxbfv‡e mij Qw›`Z ¯ú›`‡b ¯úw›`Z nq|

[miKvwi wmwU K‡jR, PÆMÖvg]

K.
PµMwZi e¨vmva© Kv‡K e‡j?
1

L.
mylg e„ËvKvi MwZ Kxfv‡e mij Qw›`Z ¯ú›`‡bi mv‡_ m¤úwK©Z? e¨vL¨v Ki|
2

M.
K¤úbkxj e¯‘wUi m‡e©v”P †eM KZ?
3

N.
mvg¨ve¯’vb †_‡K 5cm `~‡i kw³i msi¶YkxjZv eRvq _v‡K wKbv we‡k­lYc~e©K †Zvgvi gZvgZ `vI|
4

23 bs cÖ‡kœi DËi

eq \o((,K) hw` †Kv‡bv wbw`©ó we›`y‡Z GKwU `„p e¯‘i mg¯— fi †K›`ªxf‚Z Av‡Q aiv nq Ges N~Y©b A¶ mv‡c‡¶ H we›`y‡Z RoZvi åvgK mgMÖ e¯‘wUi RoZvi åvg‡Ki mgvb nq, Z‡e A¶ n‡Z H we›`yi `~iZ¡‡K PµMwZi e¨vmva© e‡j|
eq \o((,L) mylg e„ËvKvi MwZ m¤úbœ †Kv‡bv e¯‘KYvi MwZi †h‡Kv‡bv Zvr¶wYK Ae¯’vb n‡Z e„‡Ëi †h‡Kv‡bv e¨v‡mi Ici j¤^ Uvbv n‡j H j‡¤^i cv`we›`yi MwZ mij Qw›`Z ¯ú›`b MwZ| G‡¶‡Î e„ËvKvi MwZ Ges mij Qw›`Z MwZ Dfq MwZ‡KB x = A sin ((t + () mgxKiY Øviv cÖKvk Kiv hvq|
eq \o((,M) †`Iqv Av‡Q, e¯‘i fi, m = 2kg,


cÖhy³ ej, F = 9.8N


w¯úÖs aª“eK, k = 98Nm–1
†ei Ki‡Z n‡e, m‡e©v”P †eM, vmax = ?

we¯—vi, A = cÖmviY x Gi m‡e©v”P gvb =  eq \f(m‡e©v”P ej( F,k) 

=  eq \f(9.8N,98Nm–1)  = 0.1m

Ges †KŠwYK †eM, ( =  eq \r(\f(k,m))  =  eq \r(\f(98Nm–1,2kg))  = 7 rad.s–1
( m‡e©v”P †eM, vmax = (A = 7 rad.s–1 ( 0.1m = 0.7ms–1 (Ans.)
eq \o((,N) we¯—v‡ii cÖv‡š— MwZkw³ k~b¨ Ges wefekw³, U =  eq \f(1,2)  kA2


=  eq \f(1,2)  ( 98Nm–1 ( (0.1m)2 = 0.49J


= 0.3675J

Ges wefekw³ =  eq \f(1,2)  kx2 =  eq \f(1,2)  ( 98Nm–1 ( (0.05m)2 = 0.1225J

( mvg¨ve¯’vb n‡Z x = 5cm `~i‡Z¡ †gvU hvwš¿K kw³

= 0.3675J + 0.1225J = 0.49J

myZivs mvg¨ve¯’vb †_‡K 5cm `~‡i kw³i msi¶YkxjZv eRvq _v‡K|

eq \o((((,cÖkœ(24) GKwU w¯úÖs‡K Dj¤^fv‡e Szwj‡q Gi cÖv‡š— m f‡ii e¯‘ Szjv‡bvi d‡j GwU x cwigvY e„w× †cj| e¯‘wU‡K mvgvb¨ †U‡b †Q‡o w`‡j GwU gy³fv‡e ¯úw›`Z n‡Z _v‡K|
[nv‡Riv-ZRy wWwMÖ K‡jR, Pv›`MuvI, PÆMÖvg]

K.
w¯úÖs aª“eK Kv‡K e‡j?
1

L.
k~b¨ Kv‡Ri e¨vL¨v `vI|
2

M.
hw` m = 0.2kg Ges x = 0.02m nq Z‡e ch©vqKvj KZ?
3

N.
w¯úÖs-Gi MwZwU Kx ai‡bi MwZ e‡j Zzwg g‡b Ki? Zvi MvwYwZK hyw³ `vI|
4

24 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv GKwU w¯úÖs‡K Gi mvg¨ve¯’vb n‡Z GKK cwigvY cÖmvwiZ ev msKzwPZ Ki‡Z †h cwigvY e‡ji `iKvi nq Zv‡K H w¯úÖs-Gi w¯úÖs aª“eK e‡j|

eq \o((,L) Avgiv Rvwb, K…ZKvR, W  = Fscos(
ej k~b¨ bv nIqv m‡Ë¡I K…ZKvR k~b¨ n‡Z cv‡i hw` s cos( = 0 nq| A_©vr s = 0 A_ev cos( = 0 ev, ( = 90( nq|

myZivs †Kv‡bv e¯‘i Ici ej cÖ‡qvM Kiv m‡Ë¡I hw` Gi miY bv N‡U A_ev miY NU‡jI hw` Gi w`K e‡ji j¤^w`‡K nq, Zvn‡j K…ZKvR k~b¨gv‡bi nq| GwUB k~b¨ KvR|
eq \o((,M) †`Iqv Av‡Q, mvg¨ve¯’vb n‡Z cÖmviY, x = 0.02 m

Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8 ms–2
†ei Ki‡Z n‡e, mij Qw›`Z ¯ú›`‡bi chvqKvj, T = ?

Avgiv Rvwb, T = 2(  eq \r(\f(x,g))  = 2 ( 3.1416 (  eq \r(\f(0.02m,9.8ms–1)) 

= 0.284 sec (Ans.)
eq \o((,N) w¯úÖs Gi ch©ve„Ë ¯ú›`b MwZ‡K x = A sin ((t + () mgxKiY Øviv cÖKvk Kiv hvq|

GLv‡b, x = mvg¨ve¯’vb n‡Z miY, A = ¯ú›`‡bi we¯—vi

( = †KŠwYK K¤úv¼ Ges ( = Avw` `kv

Dc‡iv³ mgxKiY‡K mg‡qi (t) mv‡c‡¶ e¨eKjb K‡i cvB,

 eq \f(dx,dt)  = A( cos ((t + ()

ev,  eq \f(d,dt)  eq \b(\f(dx,dt)) = –A(.(sin ((t + ) = –(2.sin ((t + ) = –(2x 

( Z¡iY ( – miY [( (2 aª“eK] ...................(ii)

(ii) bs m¤úK©wU †Kej mij Qw›`Z ¯ú›`b MwZi †¶‡Î cÖ‡hvR¨|

myZivs w¯úÖs-Gi MwZ mij Qw›`Z ¯ú›`b MwZ|

eq \o((((,cÖkœ(25) 1mm2 cÖ¯’‡”Q`wewkó I 98cm ˆ`‡N©¨i GKwU B¯úv‡Zi Zv‡ii GK cÖv‡š— 2.5cm e¨v‡mi GKwU †MvjK Szjv‡bvi d‡j Zv‡ii ˆ`N©¨ 10% e„w× †cj| B¯úv‡Zi Zv‡i Bqs Gi ¸Yv¼ 2 ( 1011Nm–2.
[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, †gv‡gbkvnx]

K.
Abybv` Kv‡K e‡j?
1

L.
myi I ¯^‡ii g‡a¨ cv_©K¨ e¨vL¨v Ki|
2

M.
†Mvj‡Ki fi wbY©q Ki|
3

N.
DÏxc‡Ki Zvimn †MvjKwU GKwU mij †`vjK we‡ePbv Ki‡j GwU †`vjK Nwo wn‡m‡e e¨envi Kiv hv‡e wKÑ bv MvwYwZKfv‡e hvPvB Ki|
4

25 bs cÖ‡kœi DËi

eq \o((,K) ciek K¤ú‡bi †¶‡Î Av‡ivwcZ ch©ve„Ë e‡ji K¤úv¼ Ges e¯‘i ¯^vfvweK K¤úv¼ ci¯úi mgvb n‡j e¯‘wU m‡e©v”P we¯—vi mnKv‡i Kuvc‡Z _v‡K| G NUbv‡K Abybv` e‡j|
eq \o((,L) GKwU gvÎ K¤úv¼ wewkó kã‡K myi e‡j| GKvwaK my‡ii mgš^‡q †h kã MwVZ nq Zv‡K ¯^i e‡j| A_©vr ¯^‡ii g‡a¨ GKvwaK K¤úv¼ wewkó kã _v‡K|

myi me©`vB kÖ“wZgayi nq| ¯^i kÖ“wZgayi n‡e wKbv Zv wbf©i K‡i ¯^‡ii g‡a¨ Dcw¯’Z myi¸‡jvi K¤úv‡¼i Abycv‡Zi Ici|
eq \o((,M) †`Iqv Av‡Q,
cÖ¯’‡”Q‡`i †¶Îdj, A = 1mm2 = 10–6m2

Avw` ˆ`N©¨, L = 98cm = 0.98m


ˆ`N©¨ weK…wZ, l/L = 10% = 0.1


Bqs-Gi ¸Yv¼, Y = 2 ( 1011Nm–2
†ei Ki‡Z n‡e,
†Mvj‡Ki fi, m = ?

Avgiv Rvwb, Y =  eq \f(mgL,Al) 
( m =  eq \f(YAl,gL)  =  eq \f(YA,g)  (  eq \f(l,L)  =  eq \f(2 ( 1011 Nm–2 ( 10–6m2,9.8ms–2) ( 0.1

= 2040.8kg (Ans.)
eq \o((,N) ˆ`N©¨ cÖmvi‡Yi ci cÖvß ˆ`N©¨ = L + l = 98cm ( 110%


= 1.078m

e‡ei e¨vmva©, r =  eq \f(2.5cm,2)  = 1.25cm = 1.25 ( 10–2m

= 2 ( 3.1416 (  eq \r(\f(1.0905m,9.8ms–2))  = 2.096 sec ( 2 sec

AZGe, DÏxc‡Ki Zvimn †MvjKwU GKwU mij †`vjK wn‡m‡e we‡ePbv Ki‡j GwU †`vjK Nwo wn‡m‡e e¨envi Kiv hv‡e bv|

eq \o((((,cÖkœ(26) ivqnvb m¨vi weÁv‡bi wk¶K| wZwb K¬v‡m e¯‘i IRb m¤ú‡K© Av‡jvPbv KiwQ‡jb| wZwb ej‡jb, c„w_ex c„‡ô e¯‘i IRb †ewk KviY c„w_ex c„‡ô AwfKl©R Z¡iY †ewk Ges c„w_exi †K‡›`ª e¯‘i IRb k~b¨ KviY †mLv‡b AwfKl©R Z¡iY k~b¨| wZwb AviI ej‡jb, c„w_ex‡K mg¯— †MvjK we‡ePbv K‡i Gi e¨vmva© 6.4 ( 103km Ges c„‡ô AwfKl©R Z¡iY 9.8ms–2 aiv nq|
[Avãyj gwR` K‡jR, gyiv`bMi, Kzwgj­v]

K.
f‚-w¯’i DcMÖn Kv‡K e‡j?
1

L.
†K›`ªgyLx ej‡K k~b¨ KvR ejv nq †Kb?
2

M.
f‚-c„ô n‡Z Aí D”PZvq f‚-c„‡ôi mgvš—iv‡j GKwU b‡fvhvb Kx `ª“wZ‡Z Pj‡j hvÎxiv IRbnxb Abyfe Ki‡e?
3

N.
c„w_exi GK cÖvš— n‡Z Aci cÖvš— ch©š— e¨vm eivei myi½ ˆZwi K‡i GKwU ¶z`ª e¯‘ †Q‡o w`‡j e¯‘wUi MwZ mij †`vj MwZ n‡e wKbv we‡k­lYc~e©K †Zvgvi gZvgZ `vI|
4

26 bs cÖ‡kœi DËi

eq \o((,K) †h K…wÎg DcMÖ‡ni AveZ©bKvj 24hr d‡j c„w_exi †Kv‡bv wbw`©ó ¯’vb n‡Z Ae‡jvKb Ki‡j GwU me©`vB w¯’i g‡b nq, Zv‡K f‚-w¯’i DcMÖn e‡j|
eq \o((,L) e„ËvKvi c‡_ N~Y©‡bi †¶‡Î †K›`ªgyLx e‡ji cÖ‡qvRb nq| e¯‘wU hLb e„ËvKvi c‡_ Nyi‡Z _v‡K ZLb cÖwZwU ¶z`ª gyn~‡Z© †h ¶z`ªvwZ¶z`ª miY ( eq \o((,ds) ) nq Zvi w`K †K›`ªgyLx e‡ji ( eq \o((,Fc)) j¤^ eivei nq| d‡j cÖwZwU ¶z`ªvwZ¶z`ª mi‡Y K…ZKvR, dW =  eq \o((,Fc) . eq \o((,ds)  = Fc ds cos 90( = 0, ZvB e¯‘wU m¤ú~Y© GKevi Ny‡i Avm‡jI GgbwK evievi Nyi‡Z _vK‡jI K…ZKv‡Ri †gvU cwigvY 0| G Kvi‡YB †K›`ªgyLx ej‡K k~b¨KvR ejv nq|
eq \o((,M) †`Iqv Av‡Q, c„w_exi, e¨vmva©, R = 6.4 ( 103km = 6.4 ( 106m f‚-c„‡ô AwfKl©R Z¡iY, g = 9.8ms–2
f‚-c„ô n‡Z K…wÎg DcMÖ‡ni D”PZv, h ( 0

†ei Ki‡Z n‡e, b‡fvhv‡bi †eM, v = ?

Avgiv Rvwb, v =  eq \r(\f(GM,R + h))  =  eq \r(\f(gR2,R + 0))   [( g =  eq \f(GM,R2) ]


=  eq \r(gR)  =  eq \r(9.8ms–2 ( 6.4 ( 106m) 


= 7919.6ms–1 (Ans.)
eq \o((,N) f‚-c„ô n‡Z d MfxiZvq AwfKl©R Z¡iY, g( = g  eq \b(1 ( \f(d,R))
GLv‡b, g n‡jv f‚c„‡ô AwfKl©R Z¡iY Ges R c„w_exi e¨vmva©|

( g( = g  eq \f(R – d,R)  =  eq \f(g,R)  ( (R – d)

myZivs Z¡iY ( ( miY, hv mij Qw›`Z ¯ú›`‡bi kZ©| myZivs cÖ‡kœ Dwj­wLZ ¶z`ª e¯‘wUi MwZ n‡e mij †`vj MwZ|

eq \o((((,cÖkœ(27) †Kv‡bv ¯’v‡b 1wU mij †`vj‡Ki ˆ`N©¨ 1m| H ¯’v‡bi Aci GKwU †`vjK cÖwZ wgwb‡U 20wU †`vj †`q|
[miKvwi †`‡e›`ª K‡jR, gvwbKMÄ]

K.
†m‡KÛ †`vjK Kx?
1

L.
kxZKv‡j †`qvj Nwo `ª“Z P‡j †Kb?
2

M.
DÏxc‡K 2q †`vjKwUi Kvh©Kix ˆ`N©¨ KZ?
3

N.
cÖ_g †`vjKwUi ˆ`N©¨ 1% Kg n‡j †`vjKwUi GKw`‡bi Kg ev †ewk †`vjb †`Iqvi msL¨v MvwYwZKfv‡e we‡k­lY Ki|
4

27 bs cÖ‡kœi DËi

eq \o((,K) †h mij †`vj‡Ki †`vjbKvj 2 sec Zv‡K †m‡KÛ †`vjK e‡j|
eq \o((,L) kxZKv‡j ZvcgvÎv K‡g hvq e‡j †`vjK Nwoi Kvh©Kix ˆ`N©¨ (L)I K‡g hvq| ZLb T (  eq \r(L)  m~Îvbymv‡i Gi †`vjbKvj K‡g hvq| d‡j wbw`©ó cwigvY mg‡q cÖZ¨vwkZ †`vjbmsL¨vi †P‡q †ewk †`vjb †`q| G Kvi‡Y ZLb †`qvj Nwo `ª“Z P‡j|
eq \o((,M) †`Iqv Av‡Q, 

2q mij †`vj‡Ki †`vjbKvj, T =  eq \f(t,N)  =  eq \f(1min,20)  =  eq \f(60 sec,20)  = 3 sec

Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8ms–2
†ei Ki‡Z n‡e, Kvh©Kix ˆ`N©¨, L = ?

Avgiv Rvwb, T = 2(  eq \r(\f(L,g))  ev, 4(2  eq \f(L,g)  = T2
( L =  eq \f(T2g,4(2)  =  eq \f((3 sec)2 ( 9.8ms–2,4 ( 9.87)  = 2.234m (Ans.)
eq \o((,N) 1g mij †`vj‡Ki Kvh©Kix ˆ`N©¨, L = 1m

Gi †`vjbKvj T n‡j, T = 2(  eq \r(\f(L,g))  = 2 ( 3.1416 (  eq \r(\f(1m,9.8ms–2))  
= 2.0071 sec

GKw`‡b cÖvß †`vjbmsL¨v =  eq \f(86400 sec,2.0071 sec)  = 43047wU|

cÖ_g †`vjKwUi ˆ`N©¨ 1% Kg n‡j, Gi Kvh©Kix ˆ`N©¨, 

L( = 1m – 1m ( 1% = 0.99m

GgZve¯’vq Gi †`vjbKvj, 

T( = 2(  eq \r(\f(L(,g))   2 ( 3.1416 (  eq \r(\f(0.99m,9.8ms–2))  = 1.997 sec

myZivs G‡¶‡Î GKw`‡b cÖvß †`vjbmsL¨v =  eq \f(86400 sec,1.997 sec)  = 43264wU|

AZGe, cÖ_g †`vjKwUi ˆ`N©¨ 1% Kg n‡j †`vjKwU GKw`‡b †ewk †`vjb w`‡e = (43264 – 43047)wU = 217wU|

eq \o((((,cÖkœ(28) bMY¨ f‡ii GKwU w¯úÖs‡K Szwj‡q û‡Ki mvnv‡h¨ wb‡P 500g fi Szjv‡bv n‡jv| G‡Z w¯úÖs Gi ˆ`N©¨ 2cm m¤úÖmvwiZ nq| Zvici fiwU‡K Uvb w`‡q †Q‡o w`‡j Dnv mij Qw›`Z ¯ú›`b MwZ jvf K‡i|
[fvIqvj e`‡i Avjg K‡jR, MvRxcyi]
K.
w¯úÖs aª“eK Kx?
1

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

M.
fiwUi ch©vqKvj KZ?
3

N.
w¯úÖs Gi wb‡P 300g fi Szjv‡bv n‡j K¤úv¼ Kxiƒc n‡e?
4

28 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv GKwU w¯úÖs‡K GK mvg¨ve¯’vb n‡Z GKK cwigvY cÖmvwiZ ev msKzwPZ Ki‡Z †h cwigvY e‡ji `iKvi nq Zv‡K H w¯úÖs Gi w¯úÖs aª“eK e‡j|
eq \o((,L) mij †`vj‡Ki †KŠwYK we¯—vi 4( Gi †ewk n‡j Gi MwZc_ e„ËvKvi n‡q c‡o| ZLb Gi MwZ‡K mij Qw›`Z ¯ú›`b MwZiƒ‡c we‡ePbv Kiv hvq bv| GQvov mij †`vj‡Ki †`vjbKv‡ji mgxKiY T = 2(  eq \r(\f(L,g))  cÖwZcv`‡bi mgq mij †`vj‡Ki MwZ mij Qw›`Z ¯ú›`b MwZiƒ‡c a‡i †bIqv nq| d‡j †KŠwYK we¯—vi AbwaK 4( Giƒc we‡ePbv Kiv nq|
eq \o((,M) †`Iqv Av‡Q, fiwU Pvcv‡bvi d‡j ˆ`N©¨ cÖmviY, x = 2cm = 0.02m 

Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8ms–2 

†ei Ki‡Z n‡e, fiwUi ch©vqKvj, T = ?

Avgiv Rvwb, T = 2(  eq \r(\f(x,g))   = 2 ( 3.1416 (  eq \r(\f(0.02m,9.8ms–2))  


= 0.284 sec (Ans.)

eq \o((,N) m = 500g = 0.5kg fi ¯’vcb Kivq w¯úÖs-Gi ˆ`‡N©¨i cÖmviY nq l = 0.02m
n‡e, f =  eq \f(1,2()  eq \r(\f(k,m))  =  eq \f(1, 2( 3.1416) (  eq \r(\f(245Nm–2,0.3kg)) = 4.55 Hz. (Ans.)
eq \o((((,cÖkœ(29) GKwU w¯úÖs-Gi GK cÖv‡š— 0.8kg f‡ii GKwU e¯‘ Szwj‡q w¯úÖswUi MwZ mij Qw›`Z Kiv n‡jv| w¯úÖs aª“eK 18Nm–1| Szjš— e¯‘wUi m‡e©v”P miY 60mm Ges †h †Kv‡bv gyn~‡Z© miY 40mm| H gyn~‡Z© †eM v ms–1|
[wewmAvBwm K‡jR, XvKv]

K.
†m‡KÛ †`vj‡Ki K¤úv¼ KZ?
1

L.
mij †`vj‡Ki †¶‡Î L – T2 †jLwP‡Îi cÖK…wZ e¨vL¨v Ki|
2

M.
DÏxcK ÔvÕ Gi gvb wbY©q Ki|
3

N.
MwZc‡_ Ab¨ †Kv‡bv ¯’v‡b †e‡Mi gvb 0.04 ms–1 Kg n‡j mvg¨ve¯’v‡bi mv‡c‡¶ mi‡Yi cwieZ©b we‡k­lY Ki|
4

29 bs cÖ‡kœi DËi

eq \o((,K) †m‡KÛ †`vj‡Ki K¤úv¼ 0.5 Hz|
eq \o((,L) mij †`vj‡Ki †¶‡Î T = 2(  eq \r(\f(L,g))  ev, T2 = 4(2  eq \f(L,g)  


(  eq \f(L,T2)  =  eq \f(g,4(2) 
wbw`©ó ¯’v‡b g aª“egv‡bi nIqvq  eq \f(L,T2)  = aª“eK

myZivs mij †`vj‡Ki †¶‡Î L – T2 †jLwPÎwU GKwU g~j we›`yMvgx mij‡iLv|

eq \o((,M) †`Iqv Av‡Q, we¯—vi = mvg¨ve¯’vb n‡Z m‡e©v”P miY = 60mm = 60 ( 10–3m

†h‡Kv‡bv gyn~‡Z© miY, x = 40mm = 40 ( 10–3m

†KŠwYK †eM, ( =  eq \r(\f(k,m))  =  eq \r(\f(18Nm–1,0.8kg))  = 4.74 rad.s–1
†ei Ki‡Z n‡e, mswk­ó gyn~‡Z©i †eM, v = ?

Avgiv Rvwb, v = ( eq \r(A2 – x2)  = 4.74 rad.s–1 (  eq \r(602 – 402)  ( 10–3m 


= 0.212ms–1 (Ans.)
eq \o((,N) MwZc‡_ Ab¨ †Kv‡bv ¯’v‡b †e‡Mi gvb 0.04ms–1 Kg n‡j,

Zvr¶wYK †e‡Mi gvb `uvovq = 0.212ms–1 – 0.04ms–1

= 0.172ms–1
G‡¶‡Î mvg¨ve¯’vb n‡Z miY x n‡j, v = (  eq \r(A2 – x2)  

ev, A2 – x2 =  eq \b(\f(v,())2 


= 0.0478m

myZivs mvg¨ve¯’v‡bi mv‡c‡¶ mi‡Yi cwieZ©b = 0.0478m – 0.04m 


= 0.0078m.

eq \o((((,cÖkœ(30) f‚-c„‡ô †Kv‡bv GKwU †m‡KÛ †`vj‡Ki Kvh©Kix ˆ`N©¨ 90 †m.wg| IB ¯’v‡b Aci GKwU †`vjK cÖwZ wgwb‡U 24 evi †`vj †`q|
[ˆmq`cyi miKvwi KvwiMwi K‡jR, bxjdvgvix]

K.
f‚-w¯’i DcMÖn Kx?
1

L.
G †K mve©Rbxb gnvKl©xq aª“eK ejv nq †Kb? e¨vL¨v Ki|
2

M.
DÏxc‡Ki 2q †`vj‡Ki Kvh©Kix ˆ`N©¨ wbY©q Ki|
3

N.
DÏxc‡Ki 1g †`vj‡Ki Kvh©Kix ˆ`N©¨ MÖx®§Kv‡j Ggbfv‡e e„w× †cj †hb †`vjbKvj 2.05 †m. nq Ges kxZKv‡j Ggbfv‡e n«vm †cj †hb †`vjbKvj 1.95 †m. nq| GB `yB Ae¯’vq †`vjKwUi nviv‡bv exU msL¨v Ges AwR©Z exU msL¨v mgvb bv Kg-†ewk n‡e? MvwYwZKfv‡e we‡k­lY Ki|
4

30 bs cÖ‡kœi DËi

eq \o((,K) c„w_exi PZzw`©‡K †h K…wÎg DcMÖ‡ni AveZ©bKvj 24 NÈv d‡j c„w_exi †Kv‡bv wbw`©ó ¯’v‡bi mv‡c‡¶ G‡K me©`vB w¯’i g‡b nq, Zv‡K f‚-w¯’i DcMÖn e‡j|
eq \o((,L) wbDU‡bi gnvKl© m~Îvbymv‡i, F = G  eq \f(m1m2,d2) 
GLv‡b G n‡jv gnvKl©xq aª“eK hvi gvb mswk­ó e¯‘Ø‡qi fi Z_v Ab¨vb¨ †fŠZ I ivmvqwbK ag©, G‡`i ga¨Kvi `~iZ¡ Ges gva¨‡gi cÖK…wZ I a‡g©i Ici wbf©i K‡i bv| gnvwe‡k¦i me©Î G-Gi gvb GKB| m„wói ïi“ n‡Z AvR ch©š— G-Gi gvb AcwieZ©bxq| ZvB G-†K mve©Rbxb gnvKl©xq aª“eK ejv nq|
eq \o((,M) †`Iqv Av‡Q, 2q †`vj‡Ki †`vjbKvj, T =  eq \f(t,N)  =  eq \f(60 sec,24)  = 2.5 sec
Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8ms–2
†ei Ki‡Z n‡e, Kvh©Kix ˆ`N©¨, L = ?

Avgiv Rvwb, T = 2(  eq \r(\f(L,g))  ev, T2 = 4(2 eq \f(L,g) 
( L =  eq \f(T2g,4(2)  =  eq \f((2.5 sec)2 ( 9.8ms–2,4 ( 9.87)  = 1.55m (Ans.)
eq \o((,N) †`vjbKvj T = 2.05 sec n‡j,

GgZve¯’vq mvivw`‡b cÖvß †`vjbmsL¨v  eq \f(86400 sec,2.05 sec)  = 42146

Ges cÖvß weU msL¨v = cÖvß Aa©‡`vjb msL¨v = 2 ( 42146 = 84292
myZivs nviv‡bv weU msL¨v = 86400 – 84292 = 2108

Avevi, T = 1.95 sec n‡j,

mvivw`‡b cÖvß †`vjbmsL¨v =  eq \f(86400 sec,1.95 sec)  = 44308
Ges cÖvß weU msL¨v = 2 ( 44308 = 88616

myZivs AwR©Z weU msL¨v = 88616 – 86400 = 2216

j¶¨ Kwi, 2108 ( 2216

AZGe, ewY©Z `yB Ae¯’vq †`vjKwUi nviv‡bv weU msL¨v Ges AwR©Z weU msL¨v mgvb bq, eis Kg-†ewk|

eq \o((((,cÖkœ(31) wPd mvBbwU÷ Zvi wZb mn‡hvMx‡K wZbwU wfbœ wfbœ ˆ`‡N©¨i wZbwU mij †`vjK mieivn K‡i GKwU cvnv‡oi D”PZv wbY©q Ki‡Z ej‡jb| wZbRb cvnv‡oi D”PZv GKB †cj| [c„w_exi e¨vmva© 6.4 ( 106m, gnvKl©xq aª“eK G = 6.673 ( 10–11 Nm2kg–2]
[MvBevÜv miKvwi K‡jR, MvBevÜv]

K.
k‡ãi e¨wZPvi Kv‡K e‡j?
1

L.
k‡ãi DcwicvZb bxwZwU e¨vL¨v Ki|
2

M.
cvnv‡oi D”PZv 500m n‡j cvnv‡oi P‚ovq 100kg f‡ii GKwU e¯‘i IRb KZ n‡e?
3

N.
mij †`vj‡Ki mvnv‡h¨ mn‡hvMxMY cvnv‡oi D”PZv Kxfv‡e wbY©q Ki‡jb Zv MvwYwZKfv‡e e¨vL¨v Ki| mevi cÖvß djvdj GKB n‡jv †Kb?
4

31 bs cÖ‡kœi DËi

eq \o((,K) gva¨‡gi GKB ¯’v‡b hLb `ywU kã Zi‡½i DcwicvZb N‡U ZLb ¯’vb‡f‡` k‡ãi jwä cÖve‡j¨i n«vm-e„w×i Kvi‡Y KL‡bv w¯’i Zi½, Avevi KL‡bv ev weU m„wó nq| G‡K k‡ãi e¨wZPvi e‡j|
eq \o((,L) k‡ãi DcwicvZb bxwZwU n‡jvÑ hLb `ywU Zi½ GKB m‡½ GKB gva¨‡gi †fZi w`‡q G‡Mv‡Z _v‡K ZLb Giv GKwU AciwUi mv‡c‡¶ ¯^vaxbfv‡e mÂvwjZ nq| gva¨‡gi †h As‡k Zi½¸‡jv DcwicvwZZ nq, †mB As‡k †h‡Kv‡bv KYvi jwä miY cÖwZwU Zi½ c„_Kfv‡e H KYvi †h miY m„wó K‡i Zv‡`i exRMvwYwZK mgwói mgvb nq|
eq \o((,M) †`Iqv Av‡Q, e¯‘i fi, m = 100kg

c„w_exi e¨vmva©, R = 6.4 ( 106m
cvnv‡oi D”PZv, h = 500m

Rvbv Av‡Q, f‚c„‡ô AwfKl©R Z¡iY, g = 9.8ms–2
†ei Ki‡Z n‡e, cvnv‡oi P‚ovq e¯‘i IRb, W( = ?

cvnv‡oi P‚ovq AwfKl©R Z¡iY, g( = g  eq \b\bc(\f(R,R + h))2 

myZivs, cvnv‡oi P‚ovq e¯‘i IRb, W( = mg( = 100kg ( 9.798ms–2 = 979.8N (Ans.)
eq \o((,N) cÖ_gZ cvnv‡oi cv`‡`‡k Ges P‚ovq †`vjbKvj cwigvc Ki‡Z n‡e| g‡b Kwi, G cvVØq h_vµ‡g T I T(|
cvnv‡oi cv`‡`‡k Ges P‚ovq AwfKl©R Z¡iY h_vµ‡g g I g( n‡j,

mij †`vj‡Ki Z¡i‡Yi m~Îvbymv‡i,  eq \f(T(,T) =  eq \r(\f(g,g())  ................ (i)

wKš‘ Avgiv Rvwb, cvnv‡oi D”PZv h n‡j, g( = g  eq \b\bc(\f(R,R + h))2 

ev,  eq \f(g,g()  =  eq \b\bc(\f(R + h,R))2 =  eq \b\bc(1 + \f(h,R))2 ............... (ii)

( (i) I (ii) n‡Z,  eq \f(T(,T) = eq \r(\b\bc(1 + \f(h,R)))2 = 1 +  eq \f(h,R) 
ev,  eq \f(h,R)  =  eq \f(T(,T) – 1

( h = R  eq \b\bc(\f(T(,T) – 1) 

Gfv‡eB mij †`vj‡Ki mvnv‡h¨ mn‡hvMxMY cvnv‡oi D”PZv wbY©q Ki‡jb|


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. ch©ve„Ë Kx?
DËi: hw` †Kv‡bv GKwU e¯—y wbw`©ó mgq ci ci GKB ¯’v‡b wd‡i Av‡m A_ev GKB ¯’vb w`‡q wbw`©ó mgq Aš—i AwZµg K‡i Z‡e Zv‡K ch©ve„Ë MwZ e‡j|

cÖkœ-2. †KŠwYK K¤úv¼ Kv‡K e‡j?
DËi: mij Qw›`Z ¯ú›`b m¤úbœ †Kv‡bv KYv GKK mg‡q †h †KŠwYK `~iZ¡ AwZµg K‡i Zv‡K †KŠwYK K¤úv¼ e‡j|

cÖkœ-3. mij †`vj‡Ki cÖ_g m~Î (mgKvj m~Î) wee„Z Ki|
DËi: †Kv‡bv GK ¯’v‡b wbw`©ó ˆ`N©¨ wewkó †Kv‡bv GKwU mij †`vj‡Ki we¯—vi 4( Gi g‡a¨ _vK‡j Zvi cÖwZwU †`vj‡bi Rb¨ mgvb mgq jvM‡e|

cÖkœ-4. mij †`vj‡Ki wØZxq m~Î (ˆ`N©¨i m~Î) wee„Z Ki|
DËi: we¯—vi 4( Gi g‡a¨ _vK‡j †Kv‡bv wbw`©ó ¯’v‡b mij †`vj‡Ki †`vjbKvj Zvi Kvh©Kix ˆ`‡N©¨i eM©g~‡ji mgvbycvwZK|

cÖkœ-5. mij †`vj‡Ki PZy_© m~Î (f‡ii m~Î) wee„Z Ki|
DËi: we¯—vi 4( Gi g‡a¨ Ges Kvh©Ki ˆ`N©¨ w¯’i _vK‡j †Kv‡bv ¯’v‡b mij †`vj‡Ki †`vjbKvj †`vjKwc‡Êi fi, AvK…wZ ev Dcv`v‡bi Dci wbf©i K‡i bv|

cÖkœ-6. c~Y© †`vjb Kx?
DËi: mij Qw›`Z ¯ú›`b m¤úbœ †Kv‡bv e¯—y GKwU wbw`©ó we›`y †_‡K hvÎv ïi“ K‡i GKB wbq‡g GKwU wbw`©ó c‡_ Avevi H we›`y‡Z wd‡i G‡j Zv‡K c~Y© †`vjb e‡j|

cÖkœ-7. mij †`vj‡Ki Szjb we›`y Kx?
DËi: †h we›`y n‡Z myZvi mvnv‡h¨ ee‡K Szjv‡bv nq Zv‡K Szjb we›`y ev wbj¤^b we›`y e‡j|

cÖkœ-8. †eM Kv‡K e‡j?
DËi: mgq mv‡c‡¶ mi‡Yi cwieZ©‡bi nvi‡K †eM e‡j|
(L bs cÖkœ (Abyavebg~jK)

cÖkœ-1. w¯cÖs-Gi ˆ`N©¨ †K‡U †QvU K‡i w`‡j w¯cÖs-Gi ej aª“e‡Ki Kx cwieZ©b n‡e?

DËi: w¯úÖs-Gi †¶‡Î F = (kx mgxKi‡Yi x n‡jv cÖmviY| w¯cÖs †K‡U †QvU K‡i w`‡j, GKB ej cÖ‡qv‡M w¯úÖs c~e©v‡c¶v Kg cÖmvwiZ nq d‡j k Gi gvb e„w× cvq| A_©vr w¯úÖs-Gi ej aª“eK cwiewZ©Z n‡e Ges G‡¶‡Î gvb †e‡o hvq|

cÖkœ-2. wewjqvW© †ev‡W©i Dci wewjqvW© e‡j hvZvqvZ mij †`vjMwZ bq †Kb?

DËi: wewjqvW© ejwUi m‡½ †Uwe‡ji av‡ii w¯’wZ¯’vcK msNvZ n‡j wewjqvW© ejwU Gcvk-Icvk hvZvqvZ ïi“ K‡i| GwU GKwU ch©ve„Ë bq| wKš‘ †Kv‡bv e¯‘i MwZ ch©ve„Ë n‡jB †`vjMwZ nq bv| wewjqvW© ejwU cybtcyb cÖwZw¶ß n‡q mij‡iLv eivei Gcvk-Icvk hvZvqvZ Ki‡jI mij †`vjMwZi kZ© c~iY Ki‡Q bv| KviY, †Uwej gm„Y nIqvq MwZc‡_i †Kv_vI wewjqvW© e‡ji †Kv‡bv Z¡iY m„wó n‡”Q bv| †KejgvÎ †Uwe‡ji av‡i msNv‡Zi mgq Zvi Z¡iY m„wó nq| GRb¨B wewjqvW© e‡ji Giƒc hvZvqvZ mij †`vjMwZ bq|

cÖkœ-3. ˆe`y¨wZK cvLvi MwZ ch©ve„Ë MwZ †Kb?

DËi: ˆe`y¨wZK cvLv N~Y©‡bi mgq Gi MwZc‡_ GKB w`K eivei wbw`©ó mgq cici †Kv‡bv wbw`©ó we›`y‡K AwZµg K‡i P‡j| †Kv‡bv MwZkxj e¯‘KYvi MwZ hw` Ggb nq †h, GwU Gi MwZc‡_i †Kv‡bv wbw`©ó we›`y‡K wbw`©ó mgq cici GKB w`K †_‡K AwZµg K‡i Z‡e †mB MwZ‡K ch©ve„Ë MwZ e‡j| myZivs ˆe`y¨wZK cvLvi MwZ GKwU ch©ve„Ë MwZ|

cÖkœ-4. †Ku‡Pvi Pjvi MwZ Kx ai‡bi MwZ Ñ e¨vL¨v Ki|

DËi: †Ku‡Pv hLb mvg‡bi w`‡K GwM‡q hvq ZLb Zvi kixiUv wKQy Ask msKzwPZ Ges wKQy Ask cÖmvwiZ nq| †Ku‡Pvi kix‡ii GB ms‡KvPb I cÖmviY †Ku‡Pvi MwZi mgvš—iv‡j msNwUZ nq| Zi½ cÖev‡ni Awfgy‡Li mgvš—iv‡j hw` gva¨‡gi KYv¸‡jv AMÖ-cðvr Kuvc‡Z _v‡K Z‡e †mB Zi½‡K jw¤^K ev Aby‰`N©¨ Zi½ e‡j| myZivs †Ku‡Pvi Pjvi MwZwU GK ai‡bi jw¤^K Zi½MwZ|

cÖkœ-5. weK…wZi GKK †bB †Kb?

DËi : ej cÖ‡qv‡M †Kv‡bv e¯—zi GKK gvÎvq †h cwieZ©b mvwaZ nq Zv‡K H e¯—zi weK…wZ e‡j| 

( weK…wZ =  eq \f(e¯‘i gvÎvi cwieZ©b,e¯‘i Avw`gvÎv) 
weK…wZ GKB RvZxq `yBwU ivwki AbycvZ e‡j Gi †Kv‡bv GKK †bB|

cÖkœ-6. AMÖMvgx Zi‡½i 4wU ˆewkó¨ †jL|

DËi : AMÖMvgx Zi‡½i 4wU ˆewkó¨:

i. 
AMÖMvgx Zi½ gva¨‡gi NbZ¡ I w¯’wZ¯’vcKZvi Dci wbf©i K‡i| GK we‡kl MwZ‡e‡M Bnv gva¨‡gi ga¨ w`‡q AMÖmi nq|

ii. 
gva¨‡gi KYv¸‡jv mvg¨ve¯’v‡bi mv‡c‡¶ GKB K¤úv¼ I we¯—v‡i Kw¤úZ nq| Zi½ MwZi Awfgy‡Li mv‡c‡¶ G K¤úb Avo A_ev Aby‰`N©¨ n‡Z cv‡i|

iii. 
AMÖMvgx Zi‡½i cÖev‡n gva¨‡gi Pvc I Nb‡Z¡i †Kv‡bv cwieZ©b N‡U bv|

iv. 
KYvi K¤ú‡bi `kv, Zi‡½i we¯—vi †iLv eivei cieZ©x KYv‡Z ¯’vbvš—wiZ nq Ges G †iLv eivei `yBwU KYvi `kv cv_©K¨ Zv‡`i `~i‡Z¡i mgvbycvwZK|

Aa¨vq-8: ch©ve„Ë MwZ





x = –A/2





x = A/2





x = 0





KYvi Ae¯’vb





x = A/2





K.E.





4 J





P.E.





mgq, t





T





O





kw³, E





� eq \f(T,8) �





T





mgq, t





� eq \f(T,2) �





� eq \f(T,4) �





4 J





KE





MwZkw³





Ep





Ek





x = – 10 cm





x = + 10 cm





x = 0





kw³ ((





Kvh©Ki ˆ`N©¨, L





†`vjbKvj, T2





200 gm





F = 25N





F





F5





10 cm








PC-10\\\Prepress47\e\Data 2015-2016\Marketing\HSC\HSC Physics ME 2016\1st Paper Final\Ch\Phy 1 Madesy-08.doc  1st Proof 9/16/2022
PC-10\\\Prepress47\e\Data 2015-2016\Marketing\HSC\HSC Physics ME 2016\1st Paper Final\Ch\Phy 1 Madesy-08.doc  3rd Proof  9/16/2022

_1503554812.doc




F







t ((












_1503555608.doc




sin(t







t







sin2(t







(K)







(L)







t












