
vH;kl rFkk vfrfjDr vH;klksa osQ mÙkj

vè;k; 2

2.1 (a) 10-6 ;  (b) 1.5 ×104;  (c) 5; (d)11.3, 1.13 ×104

2.2 (a) 107;  (b) 10–16 ;  (c) 3.9 ×104;  (d) 6.67 ×10-8

2.5 500

2.6 (c)

2.7 0.035 mm

2.9 94.1

2.10 (a) 1; (b) 3; (c) 4; (d) 4, (e) 4; (f) 4

2.11 8.72 m2 ; 0.0855 m3

2.12 (a) 2.3 kg ; (b) 0.02 g

2.13 13%; 3.8

2.14 foeh; vk/kj ij (b) rFkk (c) xyr gSa A laosQr % fdlh f=kdks.kferh; iQyu dk dks.kkad lnSo foekghu gksuk pkfg, A

2.15 lgh lw=k m = m0 ( )2 2 ½1  v c −−  gS A
2.16 ≅ 3 ×10–7 m3

2.17 ≅ 104 ;  fdlh xSl eas varjkv.kqd i`Fkdu v.kq osQ vkdkj ls cgqr vf/d gksrk gS A

2.18 izs{kd osQ vk¡[kksa ij lehiLFk oLrq,¡ nwjLFk oLrqvksa dh vis{kk vf/d dks.k cukrh gSaA tc vki xfreku gksrs gSa rks
lehiLFk oLrqvksa dh vis{kk nwjLFk oLrqvksa }kjk cus dks.k esa ifjorZu de gksrk gSA vr% nwjLFk oLrq,¡ vkiosQ lkFk
xfre; izrhr gksrh gSa tcfd lehiLFk oLrq,¡ foijhr fn'kk esaA

2.19 ≅  3 ×1016  m;  yackbZ osQ ek=kd osQ :i eas 1 ikjlsd dks 3.084 ×1016 m osQ cjkcj ifjHkkf"kr fd;k
tkrk gS A

2.20 1.32 ikjlsd_ 2.64" (lsoaQM] pki dk)

2.23 1.4 × 103  kgm-3, lw;Z dk nzO;eku&?kuRo nzoksa@Bkslksa osQ ?kuRoksa osQ ifjlj eas gksrk gS] xSlksa osQ ?kuRoksa osQ ifjlj eas
ugha A lw;Z dh Hkhrjh ijrksa osQ dkj.k ckgjh ijrksa ij vareqZ[kh xq#Rokd"kZ.k cy osQ dkj.k gh xeZ IyS”ek dk bruk mPPk
?kuRo gks tkrk gS A

2.24 1.429 ×105  km

2.25 laosQr % tan θ foekghu gksuk pkfg, A lgh lw=k tan θ = v/v' gS] ;gk¡ v' o"kkZ dh pky gS A

2.26 1011 ls 1012 esa 1 Hkkx dh ifj'kq¼rk A

2.27 ≅ 0.7× 103  kg m-3,  Bksl izkoLFkk eas ijek.kq n`<+rkiwoZd laoqQfyr gksrs gSa] vr% ijek.kq nzO;eku ?kuRo Bksl osQ
nzO;eku ?kuRo osQ yxHkx cjkcj gksrk gS A
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2.28 ≅ 0.3 × 1018kg m–3  ukfHkdh; ?kuRo nzO; osQ ijek.oh; ?kuRo dk iz:ih 1015 xquk gS A
2.29 3.84 × 108  m

2.30 55.8  km

2.31 2.8 × 1022  km

2.32 3,581 km

2.33 laosQr % jkf'k e4/(16π2ε2

ο 
m

p
 m

e
2 c3G) dh foek le; dh foek gksrh gS A

vè;k; 3

3.1 (a), (b)

3.2 (a) A .......... B, (b) A .......... B, (c) B .......... A, (d) ogh (e) B .......... A.........,d ckj A
3.4 37 s

3.5 1000 km h-1

3.6 3.06 m s–2, 11.4 s

3.7 1250 m (laosQr % B dh A osQ lkis{k xfr nsf[k,)

3.8 1 m s–2 (laosQr % A osQ lkis{k B ,oa C dh xfr nsf[k, A

3.9 T = 9 min, pky = 40 km h-1 [laosQr ( 20) 18 ;vT v − =  ( + 20)vT v = 6 ]

3.10 (a) ÅèokZ/j v/kseq[kh_ (b) 'kwU; osx] 9.8 m s–2 dk v/kseq[kh Roj.k_ (c) x>0 (mifjeq[kh rFkk v/kseq[kh xfr)_
v<0 (mifjeq[kh)_ v >0 (v/kseq[kh)] a > 0 gj le;_ (d) 44.1 m, 6s

3.11 (a) lgh_ (b) xyr _ (c) lgh (;fn d.k la?kê ð osQ mlh {k.k mlh pky ls izfr{ksfir gksrk gS] rks blls ;g vFkZ
fudyrk gS fd Roj.k vuar gS] tks fd HkkSfrd :i ls laHko ugha gS)_ (d) xyr (rHkh lgh gS tcfd pquh gqbZ /ukRed
fn'kk xfr dh fn'kk osQ vuqfn'k gS)A

3.14 (i) 5 km h-1, 5 km h-1;  (ii) 0; 6 km/h; (iii)
8

15
 km h-1] 

8

45
km h-1

3.15 D;ksafd fdlh ;kn`fPNd y?kq le; varjky osQ fy,] foLFkkiu dk ifjek.k iFk&yackbZ osQ cjkcj gksrk gS A

3.16 pkjksa xzkiQ vlaHko gSa A (a) ,d gh le; fdlh d.k dh nks fofHkUu fLFkfr;k¡ ugha gks ldrha_ (b) ,d gh le; fdlh
d.k osQ foijhr fn'kkvksa eas osx ugha gks ldrs _ (c) pky dHkh Hkh Í.kkRed ugha gksrh _ (d) fdlh d.k dh oqQy
iFk&yackbZ le; osQ lkFk dHkh Hkh ugha ?kV ldrh (è;ku nhft,] xzkiQ ij cus rhj osQ fpÉ vFkZghu gSa) A

3.17 ugha] xyr gS A x-t vkys[k fdlh d.k osQ iz{ksi.k dks iznf'kZr ugha djrk A lanHkZ % dksbZ fiaM fdlh ehukj ls fxjk;k
tkrk gS (x = 0), t = 0 ij A

3.18 105 m s–1

3.19 (a) fpdus iQ'kZ ij fojke eas j[kh fdlh xsan ij fdd yxkbZ tkrh gS ftlls og xsan fdlh nhokj ls Vdjkdj lekuhr
(reduced) pky ls okil ykSVrh gS rFkk foijhr nhokj dh vksj tkrh gS tks mls jksd nsrh gS A

(b) fdlh vkjafHkd osx ls ÅèokZ/jr% Åij isaQdh xbZ dksbZ xsan iQ'kZ ls gj VDdj osQ i'Pkkr~ ?kVh pky ls okil
ykSVrh gS A

(c) ,dleku osx ls xfr'khy dksbZ fØosQV xsan vR;ar y?kq le; varjky osQ fy, cYys ls fgV gksdj okil
ykSVrh gS A

3.20 x < 0, v < 0, a > 0; x > 0, v > 0, a < 0; x < 0, v > 0, a > 0 A

3.21 3 eas lcls vf/d] 2 eas lcls de_ 1 rFkk 2 eas v > 0; 3 eas v < 0
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3.22 2 eas Roj.k dk ifjek.k vf/dre_ 3 eas pky vf/dre_ 1, 2 rFkk 3 eas v>0, 1 rFkk 3 eas a>0, 2 eas a<0 ; A,

B, C rFkk D ij a = 0

3.23 ,dlekUk Rofjr xfr osQ fy, le; v{k ij >qdh ljy js[kk] ,d leku xfr osQ fy, le; v{k osQ lekarj
ljy js[kk A

3.24 10 s, 10 s

3.25 (a) 13 kmh-1; (b) 5 kmh-1; (c) nksuksa fn'kkvksa eas 20 s; fdlh Hkh vfHkHkkod osQ ns[kus ij nksuksa gh fn'kkvksa eas
cPps dh pky 9 km h-1 gS_ (c) vifjofrZr A

3.26 x2 – x1 = 15t (jSf[kd Hkkx)_ x2 – x1= 200+30t – 5t2 (ofØr Hkkx) A
3.27 (a) 60 m, 6 m s–1; (b) 36 m, 9 m s–1

3.28 (iii), (iv), (vi)

vè;k; 4

4.1 vk;ru] nzO;eku] pky] ?kuRo] eksyksa dh la[;k] dks.kh; vko`fRRk vfn'k gS] 'ks"k lHkh lfn'k gSa A

4.2 dk;Z] fo|qr /kjk

4.3 vkosx

4.4 osQoy (c) rFkk (d) Lohdk;Z gSa A
4.5 (a) T, (b) F, (c) F, (d) T, (e) T

4.6 laosQr % fdlh f=kHkqt dh fdUgha nks Hkqtkvksa dk ;ksx (varj) dHkh Hkh rhljh Hkqtk ls de (vf/d) ugha gks ldrk A
lajs[kh lfn'kksa osQ fy, ;g ;ksx (varj) rhljh Hkqtk osQ leku gksrk gS A

4.7 (a) osQ vfrfjDr lHkh izdFku lgh gSa A

4.8 izR;sd osQ fy, 400 m ; B

4.9 (a) 0; (b) 0; (c) 21.4 kmh-1

4.10 1 km ifjek.k dk foLFkkiu vkjafHkd fn'kk ls  60° dk dks.k cukrs gq, _ oqQy iFk&yackbZ = 1.5 km (rhljk eksM+)_
'kwU; foLFkkiu lfn'k_ iFk&yackbZ = 3 km (NBk eksM+)_ 866 m, 30°, 4 km (vkBok¡ eksM+) A

4.11 (a) 49.3 kmh-1; (b) 21.4 kmh-1, ugha] osQoy lh/s iFkksa osQ fy, gh ifjek.k eas ekè; pky] ekè; osx osQ cjkcj
gksrh gS A

4.12 ÅèokZ/j ls yxHkx 18° ij] nf{k.k dh vksj A
4.13 15 min, 750 m

4.14 iwoZ (yxHkx)
4.15 150.5 m

4.16 50 m

4.17 9.9 m s–2, gj fcanq ij f=kT;k osQ vuqfn'k osaQnz dh vksj A
4.18 6.4 g

4.19 (a) xyr (osQoy ,dleku o`Rrh; xfr osQ fy, gh lgh) A

(b) lgh]   (c) lgh

4.20 (a) v (t) = (3.0 î  – 4.0 t ĵ )

a(t) = – 4.0 ĵ

(b) 8.54 m s–1, x-v{k ls 70°
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4.21 (a) 2 s, 24 m, 21.26 m s–1

4.22 2 , x-v{k ls 45° ij ; 2 , x-v{k ls – 45° ij, ( 25 )21 , −

4.23 (b) rFkk (e)

4.24 osQoy (e) lgh gS A

4.25 182.2 m s–1

4.27 ugha] O;kid :i esa ?kw.kZu dks lfn'kksa osQ lkFk lac¼ ugha fd;k tk ldrk A

4.28 fdlh lfn'k dks lery {ks=k ls lac¼ fd;k tk ldrk gS A

4.29 ugha A

4.30 mQèokZ/j ls fdlh dks.k sin–1 (1/3) = 19.5° ij ; 16 km

4.31 0.86 m s–2, osx dh fn'kk ls 54.5°

vè;k; 5

5.1 (a) ls (d) esa U;wVu osQ izFke fu;e osQ vuqlkj dksbZ usV cy ugha yxrk (e) D;ksafd ;g oS|qr paqcdh; rFkk xq#Roh;
cy mRiUu djus okyh HkkSfrd ,tsafl;ksa ls cgqr nwj gS] vr% dksbZ cy ugha yxrk A

5.2 izR;sd fLFkfr esa (ok;q osQ izHkko dks ux.; ekurs gq,) dadM+ ij osQoy ,d gh cy&xq#Ro cy = 0.5 N mQèokZ/jr%
v/kseq[kh yxrk gS A ;fn dadM+ dh xfr mQèokZ/j osQ vuqfn'k ugha gS rc Hkh mRrj esa dksbZ ifjorZu ugha gksrk A dadM+
mPpre fcanq ij fojke esa ugha gS A bldh leLr xfr dh vof/ esa bl ij osx dk ,dleku {kSfrt ?kVd dk;Zjr
jgrk gS A

5.3 (a) 1 N mQèokZ/jr% v/kseq[kh (b)  ogh tks (a) esa gS] (c) ogh tks (a) esa gS A fdlh Hkh {k.k cy ml {k.k dh fLFkfr
ij fuHkZj djrk gS] bfrgkl ij ugha A (d) 0.1 N jsyxkM+h dh xfr dh fn'kk esa A

5.4 (i) T

5.5 a = –2.5 m s–2, v = u + at dk iz;ksx djus ij] 0 = 15 – 2.5 t vFkkZr~ t = 6.0 s

5.6 a = 1.5/25 = 0.06 m s–2, F = 3 × 0.06 = 0.18 N xfr dh fn'kk esa A

5.7 ifj.kkeh cy = 10 N, 8 N cy dh fn'kk ls tan–1 (3/4) = 37° dk dks.k cukrs gq, A

Roj.k = 2 m s–2 ifj.kkeh cy dh gh fn'kk esa A

5.8 a = –2.5 m s–2;  eand cy = 465 × 2.5 = 1.2 × 103 N

5.9 F – 20,000 × 10 = 20,000 × 5.0 vFkkZr~ F = 3.0 × 105 N

5.10 a = –20 m s–2 0 ≤ t ≤ 30 s

t = – 5 s x = ut = –10 × 5 = –50 m

t = 25 s x = ut + ½ at2 = (10 ×25 – 10 ×62.5)m = – 6.0 km

t = 100 s igys 30 s rd dh xfr ij fopkj dhft,

x1 = 10 × 30 – 10 × 900 = – 8700 m

t = 30 s ij v = 10 – 20 ×30 = –590 m s–1

30 s ls 100 s dh xfr osQ fy,

x2 = –590 × 70 = – 41300 m

x = x1 + x2 = – 50 km
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5.11 (a) t = 10 s ij dkj dk osx = 0 + 2 × 10 = 20 m s–1

U;wVu osQ xfr osQ izFke fu;e osQ vuqlkj leLr xfr dh vof/ esa osx dk {kSfrt ?kVd 20 m s–1 gS]

t = 11s ij osx dk mQèokZ/j ?kVd = 0 + 10 × 1 = 10 m s–1

t = 11s ij iRFkj dk osx = 22
1020 + 500=  = 22.4 m s–1 {kSfrt fn'kk ls tan–1 (½) dk dks.k cukrs gq, A

(b) 10 m s–2 mQèokZ/jr% v/kseq[kh A

5.12 (a) pje fLFkfr ij xksyd dh pky 'kwU; gS A ;fn Mksjh dkV nh tk, rks og mQèokZ/j v/kseq[kh fxjsxk A

(b) ekè; fLFkfr ij xksyd esa {kSfrt osx gksrk gS A ;fn Mksjh dkV nh tk, rks og fdlh ijoyf;d iFk osQ vuqfn'k
fxjsxk A

5.13 rqyk dk ikB~;kad O;fDr }kjk iQ'kZ ij vkjksfir cy dh eki gksrk gS A U;wVu osQ xfr osQ r`rh; fu;e osQ vuqlkj ;g
iQ'kZ }kjk O;fDr ij vkjksfir vfHkyac cy N osQ leku ,oa foijhr gksrk gS A

(a) N = 70 × 10 = 700 N; ikB~;kad 70 kg gS A

(b) 70 × 10 – N = 70 × 5; ikB~;kad 35 kg gS A

(c) N – 70 × 10 = 70 × 5; ikB~;kad 105 kg gS A

(d) 70 × 10 – N = 70 × 10; N = 0; iSekus dk ikB~;kad 'kwU; gksxk A

5.14 (a) rhuksa le; varjkyksa esa Roj.k vkSj blfy, cy Hkh] nksuksa 'kwU; gSa A

(b) t = 0 ij 3 kg m s–1 (c) t = 4 s ij –3 kg m s–1

5.15 ;fn 20 kg nzO;eku osQ fiaM dks [khprs gSa] rks

600 – T = 20 a, a = 20 m s–2, T = 10 a vFkkZr~ T = 200 N A

;fn 10 kg nzO;eku osQ fiaM dks [khaprs gSa] rks a = 20 m s–2; T = 400 N

5.16 T – 8 × 10 = 8 a; 12 × 10 – T = 12 a

vFkkZr~ a = 2 m s–2;  T = 96 N

5.17 laosx laj{k.k fu;e }kjk oqQy vafre laosx 'kwU; gS A nks laosx lfn'kksa dk ;ksx rc rd 'kwU; ugha gks ldrk tc rd
fd os nksuksa leku ,oa foijhr u gksa A

5.18 izR;sd xasn ij vkosx dk ifjeki = 0.05 × 12 = 0.6 kg m s–1 A nksuksa vkosx foijhr fn'kkvksa esa gSa A

5.19 laosx laj{k.k fu;e osQ vuqlkj % 100 v = 0.02 × 80

v = 0.016 m s–1 = 1.6 cm s–1

5.20 vkosx] vkjafHkd rFkk vafre fn'kkvksa osQ lef}Hkktd js[kk osQ vuqfn'k fu£n"V gS A

bldk ifjek.k = 0.15 × 2 × 15 × cos 22.5° = 4.2 kg m s–1

5.21
–140

2 1.5 2 m s
60

v π π= × × =

2 20.25 4
6.6 N

1.5
mv

T
R

π×
= = =

= =bll s ikz Ir gksrk gS
2

–1200 , 35 m smax
max

mv
v

R

5.22 izFke fu;e osQ vuqlkj fodYi (b) lgh gS A
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5.23 (a) fjDr fno~QLFkku (empty space) ls ?kksM+k&xkM+h fudk; ij dksbZ cká cy dk;Zjr ugha gS A ?kksM+k rFkk xkM+h osQ
chp ikjLifjd cy fujLr gks tkrs gSa (r`rh; fu;e) A iQ'kZ ij] fudk; rFkk iQ'kZ osQ chp laioZQ cy (?k"kZ.k
cy) ?kksMs+ rFkk xkM+h dks fojke ls xfr esa ykus dk dkj.k gksrs gSa A

(b) 'kjhj dk tks Hkkx lhV osQ lh/s laioZQ esa ugha gS mlosQ tM+Ro osQ dkj.k A

(c) ?kkl&ykod (lawn mower) dks fdlh dks.k ij cy vkjksfir djosQ [khapk vFkok /osQyk tkrk gS A tc vki
/Ddk nsrs gSa] rc mQèokZ/j fn'kk esa larqyu osQ fy, vfHkyac cy (N) mlosQ Hkkj ls vf/d gksuk pkfg, blosQ
iQyLo:i ?k"kZ.k cy f (f ∝ N) c<+ tkrk gS  vkSj blhfy, ewoj dks pykus osQ fy, vf/d cy vkjksfir djuk
iM+rk gS A [khaprs le; Bhd blosQ foijhr gksrk gS A

(d) ,slk og f[kykM+h laosx ifjorZu dh nj dks ?kVkus vkSj bl izdkj xsan dks jksdus osQ fy, vko';d cy dks de
djus osQ fy, djrk gS A

5.24 x = 0 rFkk x = 2 cm ij fLFkr nhokjksa ls gj 2 s osQ i'pkr~ 1 cm s–1 dh ,dleku pky ls xfreku d.k }kjk izkIr
vkosx dk ifjek.k 0.04 kg × .02 m s–1 = 8 × 10–4 kg m s–1

5.25 usV cy = 65 kg × 1 m s–2 = 65 N

a
vf/dre 

= µsg = 2 m s–2

5.26 fodYi (i) lgh gS A è;ku nhft,

mg + T2 = mv2
2/R  ;    T1 – mg = mv1

2/R

uhfr ;g gS % fdlh fiaM ij vkjksfir okLrfod HkkSfrd cyksa (ruko] xq#Rokd"kZ.k cy] vkfn) rFkk bu cyksa osQ izHkko
(tSls blh mnkgj.k esa vfHkosaQnz Roj.k v2

2/R vFkok v1
2/R) esa Hkzkar u gks A

5.27 (a) ¶cy funsZ'kd¸ (free body) % pkyd ny rFkk ;k=kh

iQ'kZ }kjk fudk; ij cy = F  mifjeq[kh ; fudk; dk Hkkj = mg v/kseq[kh

∴ F – mg = ma

F – 300 × 10 = 300 × 15

F = 7.5 × 103 N mifjeq[kh

r`rh; fu;e }kjk] pkyd ny rFkk ;kf=k;ksa }kjk iQ'kZ ij cy = 7.5 × 103 N v/kseq[kh

(b) ¶cy funsZ'kd¸ % gsyhdkWIVj $ pkyd ny rFkk ;k=kh

ok;q }kjk fudk; ij cy = R   mifjeq[kh ; fudk; dk Hkkj = mg v/kseq[kh
∴ R – mg = ma

R – 1300 × 10 = 1300 × 15

R = 3.25 × 104 N mifjeq[kh

r`rh; fu;e osQ vuqlkj] ok;q }kjk gsyhdkWIVj ij cy (fØ;k) = 3.25 × 104 N v/kseq[kh

(c) 3.25 × 104 N mifjeq[kh

5.28 izfr lsoaQM nhokj ls Vdjkus okys ty dh lagfr = 103 kg m–3 × 10–2 m2 × 15 m s–1 = 150 kg s–1 A nhokj }kjk
vkjksfir cy ¾ izfr lsoaQM ty osQ laosx esa gkfu = 150 kg s–1 × 15 m s–1 = 2.25 × 103 N

5.29 (a) 3 mg v/kseq[kh (b) 3 mg v/kseq[kh (c) 4 mg mifjeq[kh

è;ku nhft, fd (b) dk mRrj mg ugha oju~ 3 mg gS A
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5.30 ;fn ia[kksa ij vfHkyac cy N gS] rc

2

2

cos ,        sin

200 200
      15km

tan 10 tan15

mv
N mg N

R

v
R

g

θ θ

θ

= =

×
∴ = = =

× °

5.31 iVfj;ksa }kjk ifg;ksa osQ mHkjs gq, fdukjksa ij ik'ohZ; iz.kksn vko';d vfHkosaQnz cy iznku djrk gS A r`rh; fu;e osQ
vuqlkj jsyxkM+h osQ ifg, iVfj;ksa ij leku ,oa foijhr iz.kksn vkjksfir djrs gSa ftlosQ dkj.k iVfj;ksa esa VwV&iwQV
gksrh gS A

eksM+ dk <ky&dks.k = 
2

–1 –1 15 15
tan tan 37

 30 10
v

R g

  × 
= °   

×  
�

5.32 larqyukoLFkk esa O;fDr ij vkjksfir cyksa ij fopkj dhft, % mldk Hkkj] Mksjh }kjk vkjksfir cy rFkk iQ'kZ osQ dkj.k
vfHkyac cy A

(a) 750 N (b) 250 N ∴ <ax (b) viukuk pkfg, A
5.33 (a) T – 400 = 240 T = 640 N

(b) 400 – T = 160 T = 240 N

(c) T = 400 N

(d) T = 0

fLFkfr (a) esa jLlh VwV tk,xh A

5.34 ge fiaM A o B rFkk n`<+ foHkktd nhokj osQ chp vkn'kZ laioZQ ekurs gSa A ml fLFkfr esa foHkktd nhokj }kjk B
ij vkjksfir Lolek;ksth vfHkyac cy (izfrfØ;k) 200 N  osQ cjkcj gS A ;gk¡ dksbZ leqifLFkr xfr ugha gS rFkk ?k"kZ.k
ugha gS A A rFkk B osQ chp fØ;k&izfrfØ;k cy Hkh 200 N gSa A tc foHkktd nhokj dks gVk ysrs gSa] rc xfrt
?k"kZ.k dk;Z djus yxrk gS A

200 – (150 × 0.15)
A + B dk Roj.k =   = 11.8 m s–2

     15

A ij ?k"kZ.k = 0.15 × 50 = 7.5 N

200 – 7.5 – FAB = 5 × 11.8

FAB = 1.3 × 102 N;  xfr osQ foijhr

FBA = 1.3 × 102 N;  xfr dh fn'kk esa

5.35 (a) xqVosQ rFkk VªkWyh osQ chp leqifLFkr lkis{k xfr dk fojks/ djus osQ fy, laHkkfor vf/dre ?k"kZ.k cy = 150

× 0.18 = 27 N tks fd VªkWyh osQ lkFk xqVosQ dks Rofjr djus osQ fy, vko';d ?k"kZ.k cy = 15 × 0.5 = 7.5 N

ls vf/d gS A tc VªkWyh ,dleku osx ls xfr djrh gS rc xqVosQ ij dksbZ ?k"kZ.k cy dk;Z ugha djrk A

(b) Rofjr izs{kd (vtM+Roh;) osQ fy, izs{kd osQ lkis{k xqVosQ dks fojke esa j[ksa rks ?k"kZ.k cy dk fojks/ leku
ifjek.k osQ Nn~e cy }kjk fd;k tkrk gSA tc VªkWyh ,dleku osx ls xfr djrh gS] rc u rks dksbZ ?k"kZ.k cy
gksrk gS vkSj u gh xfr'khy isz{kd (tM+Roh;) osQ fy, dksbZ Nn~e cy gksrk gS A

5.36 ?k"kZ.k osQ dkj.k lanwd dk Roj.k = µg = 0.15 × 10 = 1.5 m s–2 A ijarq Vªd dk Roj.k vf/d gS A Vªd osQ lkis{k
lanwd dk Roj.k 0.5 m s–2 gS vkSj ;g Vªd osQ fiNys Hkkx dh vksj fu£n"V gS A lanwd }kjk Vªd ls uhps fxjus esa fy;k

le; = 20
5.0

52
=

×
s A brus le; esa Vªd }kjk pyh xbZ nwjh = 

2

1
 × 2 × 20 = 20 m A
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5.37 flDosQ dks fjdkMZ osQ lkFk ifjØe.k djus osQ fy,] ?k"kZ.k cy vko';d vfHkosaQnzh cy iznku djus osQ fy, i;kZIr

gksuk pkfg,] vFkkZr gmµ
r

m
≤

2v A vc v = r ω, ;gk¡ 
T

π2
ω =  fjdkMZ dh dks.kh; vko`fÙk gS A fn, x, µ rFkk ω

osQ fy,] 'krZ gS r ≤ µg / ω2A ;g 'krZ ikl okys flDosQ (osaQnz ls 4 cm nwjh okys) }kjk larq"V gksrh gS A

5.38 mPpre fcanq ij] + =
2

,
mv

N mg
R

 tgk¡ N eksVj lkbfdy lokj ij pSEcj dh Nr }kjk yxk;k x;k vfHkyac cy

(v/kseq[kh) gS A mPpre fcanq ij N = 0 osQ rnuq:ih U;wure laHko pky gS A

v
U;wure

 = -1R = 25 ×10 =16 m sg

5.39 nhokj }kjk O;fDr ij {kSfrt cy N vko';d vfHkosaQnz cy iznku djrk gS % N = m Rω2 A ?k"kZ.k cy f (mQèokZ/j
mifjeq[kh) Hkkj mg  dk fojks/ djrk gS A og O;fDr nhokj ls iQ'kZ dks gVkus osQ i'pkr~ Hkh fpidk jg ldrk gS

;fn mg = f < µ N gks] vFkkZr~ mg < µ m R ω2A csyu osQ ?kw.kZu dh U;wure dks.kh; pky ω
U;wure 

= 
µ

g

R
= 5 s–1

5.40 ml fLFkfr esa euosQ osQ cy funsZ'kd vkjs[k ij fopkj dhft, tcfd o`Ùkkdkj rkj osQ osaQnz ls euosQ dks tksM+us okyk
f=kT; lfn'k mQèokZ/j v/kseq[kh fn'kk ls θ dks.k cukrk gS A bl fLFkfr esa mg = N cos θ  rFkk m R sin θ ω2 =

N sin θ A bu lehdj.kksa ls gesa izkIr gksrk gS cos θ = g/Rω2 A pwafd |cos θ | ≤ 1 og eudk ω ≤ g R  osQ fy,

vius fuEure fcanq ij jgrk gS A =
2

 
g

R
ω  osQ fy, cos θ = 

2

1
vFkkZr~ θ = 60° A

vè;k; 6

6.1 (a) /ukRed (b) ½.kkRed  (c) ½.kkRed  (d) /ukRed (e) ½.kkRed
6.2 (a) 882 J ;  (b) –247 J ;  (c) 635 J ;  (d) 635 J

fdlh fiaM ij usV cy }kjk fd;k x;k dk;Z bldh xfrt mQtkZ esa ifjorZu osQ cjkcj gksrk gS A
6.3 (i)   x > a; 0 (iii)  x < a, x > b ; – V1

(ii)  -∞     < x < ∞     ; V1 (iv)  –b/2 < x < –  a/2, a/2 < x < b/2 ; –V1

6.5 (a) jkWosQV_ (b) ,d laj{kh cy osQ rgr fdlh iFk ij pyus esas fd;k x;k dk;Z fiaM dh fLFkfrt mQtkZ esa ifjorZu
dk ½.kkRed gksrk gS A fiaM tc viuh d{kk esas ,d pØ iw.kZ djrk gS rks mldh fLFkfrt mQtkZ esa dksbZ ifjorZu
ugha gksrk_ (c) xfrt mQtkZ esa o`f¼ gksrh gS tcfd fLFkfrt mQtkZ ?kVrh gS] rFkk bu nksuksa mQtkZvksa dk ;ksx] ?k"kZ.k osQ
fo#¼ mQtkZ {k; osQ dkj.k] ?kV tkrk gS _ (d) nwljs izdj.k esa A

6.6 (a) de gks tkrh gS_ (b) xfrt mQtkZ _ (c) cká cy_ (d) oqQy jSf[kd laosx] rFkk oqQy mQtkZ Hkh (;fn nks fiaMksa
dk fudk; fo;qDr gS) A

6.7 (a) F ; (b) F ; (c) F ; (d) F (izk;% lgh ijarq lnSo ugha] D;ksa \) A

6.8 (a) ugha_  (b) gk¡_  (c) fdlh vizR;kLFk la?kê ð osQ le; jSf[kd laosx lajf{kr jgrk gS] xfrt mQtkZ la?kê ð lekIr gksus
osQ i'pkr Hkh lajf{kr ugha jgrh_ (d) izR;kLFk A

6.9 (ii) t

6.10 (iii) t 23

6.11 12 J

6.12 bysDVªWku vis{kko`Qr vf/d rhoz gS]  ve/vp = 13.5

6.13 izR;sd vk/s esas 0.082 J ; – 0.163 J
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6.14 gk¡] (v.kq + nhokj) fudk; dk laosx lajf{kr gS A nhokj dk izfr{ksi laosx bl izdkj gS fd] nhokj dk laosx  + ckgj
tkus okys v.kq dk laosx = vkus okys v.kq dk laosx A ;gk¡ ;g ekuk x;k gS fd nhokj vkjaHk esa fojke voLFkk esa
gS A rFkkfi] nhokj dk vR;f/d nzO;eku gksus osQ dkj.k izfr{ksi laosx blessa ux.; osx mRiUu dj ikrk gS A pwafd ;gk¡
xfrt mQtkZ Hkh lajf{kr jgrh gS] vr% la?kê ð izR;kLFk gS A

6.15 43.6 kW

6.16 (ii)

6.17 ;g viuk leLr laosx est ij j[kh xsan dks LFkkuakrfjr dj nsrk gS rFkk tjk Hkh mQij ugha mBrk A

6.18 5.3 m s–1

6.19 27 km h–1 (pky esa dksbZ ifjorZu ugha)

6.20 50 J

6.21 (a) m = ρ A v t (b) K = ρ A v3 t/2 (c) P = 4.5 kWh
6.22 (a) 49000 J (b) 6.45 × 10–3 kg

6.23 (a) 200 m2 (b) 14 m × 14 m foek osQ fdlh cM+s ?kj dh Nr ls rqyuh; A
6.24 21.2 cm, 28.5 J

6.25 ugha] vf/d <kyw lery ij iRFkj 'kh?kz ryh rd igq¡prk gS A gk¡] os ,d gh pky v ls uhps ig¡qpsaxs A
[mgh = (1/2) mv2]

VB = VC = 14.1 m s–1, tB = 2 2  s, tc = 2 2  s

6.26 0.125

6.27 nksuksa izdj.kksa osQ fy, 8.82 J

6.28 vkjaHk esa cPpk VªkWyh dks oqQN vkosx iznku djrk gS rFkk fiQj VªkWyh osQ u, osx osQ lkis{k 4 m s–1 osQ fu;r lkis{k
osx ls nkSM+rk gS A ckgj fLFkr fdlh izs{kd osQ fy, laosx laj{k.k fu;e ykxw dhft, A 10.36 m s–1, 25.9 m

6.29 (v) dks NksM+dj lHkh vlaHko gSa A

vè;k; 7

7.1 izR;sd dk T;kferh; osaQnz A ugha] nzO;eku osaQnz oLrq osQ ckgj fLFkr gks ldrk gS tSlk fd fdlh NYys] [kks[kys xksys]
[kks[kys fl¯yMj] [kks[kys ?ku vkfn izdj.kksa esa gksrk gS A

7.2 H rFkk Cl ukfHkdksa dks feykus okyh js[kk ij H fljs ls  1.24Å nwjh ij vofLFkr A

7.3 pwafd fudk; ij dksbZ cká cy dk;Zjr ugha gS _ vr% (VªkWyh + cPpk) fudk; osQ nzO;eku&osaQnz dh pky vifjofrZr
(v osQ cjkcj) jgrh gS A VªkWyh dks nkSM+k, j[kus esas tks cy lfEefyr gSa os lHkh bl fudk; osQ vkarfjd cy gSa A

7.6 l
z
 = xp

y
 – yp

x
, l

x
 = yp

z
 – zp

y
, l

y
 = zp

x
 – xp

z

7.8 72 cm

7.9 vxys ifg, ij 3675 N, fiNys ifg, ij 5145 N

7.10 (a) (7/5) MR2 (b) (3/2) MR2

7.11 xksyk

7.12 xfrt mQtkZ = 3125 J _ dks.kh; laosx = 62.5 J s

7.13 (a) 100 pDdj@feuV (dks.kh; laosx laj{k.k fu;e mi;ksx dhft,) A

(b) ubZ xfrt mQtkZ ?kw.kZu dh izkjafHkd xfrt mQtkZ dh 2.5 xquh gS A cPpk viuh vkarfjd mQtkZ dk mi;ksx viuh
?kw.khZ xfrt mQtkZ esa o`f¼ djus osQ fy, djrk gS A
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7.14 25 s–2 ; 10 m s–2

7.15 36 kW

7.16 ewy fMLd osQ osQUnz ls R/6 ij dVs Hkkx osQ osQUnz osQ lkeusA

7.17 66.0 g

7.18 (a) gk¡; (b) gk¡, (c) de vkufr okys lery ij (äa α sin θ)

7.19 4J

7.20 6.75×1012 rad s–1

7.21 (a) 3.8 m (b) 3.0 s

7.22 ruko = 98 N, N
B
 = 245 N, N

C
 = 147 N

7.23 (a) 59 rev/min, (b) ugha] xfrt ÅtkZ esa o`f¼ gksrh gS tks O;fDr }kjk fd, x, dk;Z ls vkrh gSA

7.24 0.625 rad s–1

7.25 (a) dks.kh; laosx laj{k.k }kjk] mHk;fu"B dks.kh; pky ω = (I1 ω1 + I2 ω2)/(I1 + I2)

(b) nksuksa fMLdksa osQ chp ?k"kZ.kh; laioZQ osQ dkj.k gh ;s nksuksa fMLd fdlh mHk;fu"B dks.kh; pky ω ij vkdj ?kwerh
gSa] vkSj blh ?k"kZ.k esa mQtkZ {k; osQ dkj.k gkfu gksrh gS A rFkkfi] pw¡fd ?k"kZ.kh; cy vk?kw.kZ fudk; osQ fy, vkarfjd
gS] vr% dks.kh; laosx vifjofrZr jgrk gS A

7.28 A dk osx = ω0R rhj dh xfr dh fn'kk esa _ B dk osx = ω0R rhj dh xfr dh foijhr fn'kk esa _ C dk
osx = ω0R/2 rhj dh xfr dh fn'kk esa A ?k"kZ.kghu lery ij fMLd ugha yq<+osQxh A

7.29 (a) B ij ?k"kZ.k cy B osQ osx dk fojks/ djrk gS A vr% ?k"kZ.k cy rFkk rhj dh fn'kk leku gS A ?k"kZ.k cy vk?kw.kZ
osQ dk;Z djus dh fn'kk bl izdkj gS fd ;g dks.kh; xfr dk fojks/ djrk gS A ω0 rFkk τ τ τ τ τ nksuksa gh dkxt osQ i`"B
osQ vfHkyacor~ dk;Z djrs gSa] buesa ω0 dkxt osQ i`"B osQ vareqZ[kh rFkk τ τ τ τ τ dkxt osQ i`"B osQ cfgeqZ[kh gSa A

(b) ?k"kZ.k cy laioZQ&fcanq B osQ osx dks ?kVk nsrk gS A tc ;g osx 'kwU; gksrk gS rks fMLd dh yksVu xfr vkn'kZ
lqfuf'pr gks tkrh gS A ,d ckj ,slk gks tkus ij ?k"kZ.k cy 'kwU; gks tkrk gS A

7.30 ?k"kZ.k cy nzO;eku&osaQnz dks mlosQ vkjafHkd 'kwU; osx ls Rofjr djrk gS A ?k"kZ.k&cy vk?kw.kZ vkjafHkd dks.kh; pky
ω0 esa eanu mRiUu djrk gS A xfr dh lehdj.k gSa % µ

k
 mg = ma rFkk µ

k
 mgR = – I α] ftuls izkIr gksrk gS

v = µ
k
gt, ω = ωo – µ

k
 mgR t/I A yq<+duk rc vkjaHk gksrk gS tc v = Rω A fdlh NYys osQ fy,] I = MR2 rFkk

t = ω0R/2 µ
k
 g ij NYys dk yq<+duk vkjaHk gksrk gS A fdlh fMLd osQ fy,] 2

2

1
mRI = ] rFkk t = Rω0/3 µ

k
 g

ij fMLd dk yq<+duk vkjaHk gksrk gS A bl izdkj leku R rFkk ω0 osQ fy, NYys dh vis{kk fMLd igys yq<+duk
vkjaHk dj nsrh gS A

R = 10 cm, ω0 = 10 π rad s–1, µR = 0.2 osQ fy, okLrfod le;ksa osQ eku Kkr fd, tk ldrs gSa A

7.31 (a) 16.4 N (b) 'kwU; (c) 37° (lfUudVr%)

vè;k; vè;k; vè;k; vè;k; vè;k; 8

8.1 (a) ugha

(b) gk¡] ;fn varfj{k ;ku dk vkdkj mlosQ fy, bruk vf/d gks fd og g osQ ifjorZu dk lalwp.k dj losQ A

(c) Tokjh; izHkko nwjh osQ ?ku osQ O;qRØekuqikrh gksrk gS vkSj bl vFkZ esa ;g mu cyksa ls fHkUu gS tks nwjh osQ oxZ
osQ O;qRØekuqikrh gksrs gSa A
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8.2 (a) ?kVrk gS (b) ?kVrk gS (c) fiaM dk nzO;eku (d) vf/d

8.3 0.63 ?kVd ls NksVkA

8.5 3.54 × 108  years

8.6 (a) xfrt ÅtkZ  (b) de

8.7 (a) ugha]  (b) ugha] (c) ugha] (d) gk¡

(iyk;u osx fiaM osQ nzO;eku rFkk iz{ksi.k dh fn'kk ij fuHkZj ugha djrk A ;g ml fcanq osQ xq#Roh; foHko ij fuHkZj
djrk gS ftlls fiaM dk iz{ksi.k fd;k x;k gS A pw¡fd ;g foHko (vYir%) ml ̄ cnq osQ v{kka'k rFkk Å¡pkbZ ij fuHkZj
djrk gS] vr% iyk;u osx (pky) Hkh (vYir%) bUgha dkjdksa ij fuHkZj djrk gS A)

8.8 ?kwers gq, fiaM dh d{kk esa dks.kh; laosx rFkk oqQy mQtkZ dks NksM+dj 'ks"k lHkh jkf'k;ksa esa ifjorZu gksrk gS A

8.9 (b), (c) rFkk (d)

 8.10 rFkk 8.11  bu nksuksa iz'uksa osQ fy, jpuk,¡ dfj, A v/Zxksys dks iwjk djosQ xksyk cukb, A

P rFkk C nksuksa ij] foHko fu;r gS rFkk blfy, rhozrk = 0 A vr% (c) vkSj (e) lgh gSa A
8.12 2.6 × 108 m

8.13 2.0 × 1030 kg

8.14 1.43 × 1012 m

8.15 28 N

8.16 125 N

8.17 i`Foh osQ osaQnz ls 8.0 × 106 m nwjh ij

8.18 31.7 km s–1

8.19 5.9 × 109 J

8.20 2.6 × 106 m s–1

8.21 0, 2.7 × 10–8 J kg–1; ekè; fcanq ij j[kk dksbZ fiaM fdlh vLFkk;h larqyu esa gS A
8.22 – 9.4 × 106 J kg–1

8.23
2

R

GM
 = 2.3 × 1012 m s–2, ω2R = 1.1 × 106 m s–2;  ;gk¡ ω ?kw.kZu dh dks.kh; pky gS A bl izdkj rkjs osQ ?kw.khZ

izsQe esa] blosQ fo"kqor~ o`Rr ij cfgeZq[kh viosaQnzh cy dh rqyuk esa vareqZ[kh cy dgha vf/d gS A vr% fiaM fpidk
jgsxk (rFkk viosaQnz cy osQ dkj.k mM+sxk ugha) A è;ku nhft,] ;fn ?kw.kZu dh dks.kh; pky 2000 xquh c<+ tkrh
gS] rks fiaM mM+ tk,xk A

8.24 3 × 1011 J

8.25 495 km

 P                 C
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Hkkjr dk lafo/ku
Hkkx&3 (vuqPNsn 12&35)

(vfuok;Z 'krks±] oqQN vioknksa vkSj ;qfDr;qDr fuc±/u osQ v/hu)
n~okjk iznRr

ewy vf/dkj

lerk dk vf/dkj

• fof/ osQ le{k ,oa fof/;ksa osQ leku laj{k.k_
• /eZ] ewyoa'k] tkfr] fya x ;k tUeLFkku osQ vk/kj ij_
• yksd fu;kstu osQ fo"k; esa_
• vLi`';rk vkSj mikf/;ksa dk varA

Lokra=;&vf/dkj

• vfHkO;fDr] lEesyu] la?k] lapj.k] fuokl vkSj o`fRr dk Lokra=;_
• vijk/ksa osQ fy, nks"k fln~f/ osQ laca/ esa laj{k.k_
• izk.k vkSj nSfgd Lora=krk dk laj{k.k_
• N% ls pkSng o"kZ dh vk;q osQ cPpksa dks fu%'kqYd ,oa vfuok;Z f'k{kk_
• oqQN n'kkvksa esa fxjÝrkjh vkSj fujks/ ls laj{k.kA

'kks"k.k osQ fo#n~/ vf/dkj

• ekuo osQ nqO;kZikj vkSj cykr Je dk izfr"ks/_
• ifjladVe; dk;ks± esa ckydksa osQ fu;kstu dk izfr"ks/A

/eZ dh Lora=krk dk vf/dkj

• var%dj.k dh vkSj /eZ osQ vck/ :i ls ekuus] vkpj.k vkSj izpkj dh Lora=krk_
• /kfeZd dk;ks± osQ izca/ dh Lora=krk_
• fdlh fof'k"V /eZ dh vfHko`n~f/ osQ fy, djkas osQ lank; osQ laca/ esa Lora=krk_
• jkT; fuf/ ls iw.kZr% iksf"kr f'k{kk laLFkkvksa esa /kfeZd f'k{kk ;k /kfeZd mikluk esa

mifLFkr gksus osQ laca/ esa Lora=krkA

laLo`Qfr vkSj f'k{kk laca/h vf/dkj

• vYila[;d&oxks± dks viuh Hkk"kk] fyfi ;k laLo`Qfr fo"k;d fgrksa dk laj{k.k_
• vYila[;d&oxks± n~okjk viuh f'k{kk laLFkkvksa dk LFkkiu vkSj iz'kkluA

lkafo/kfud mipkjksa dk vf/dkj

• mPpre U;k;ky; ,oa mPp U;k;ky; osQ funsZ'k ;k vkns'k ;k fjV n~okjk iznRr
vf/dkjksa dks izofrZr djkus dk mipkjA
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