
HkkSfrdh
d{kk 11

le; µ 3 ?kaVs vf/dre vad µ 70

iz'u i=k osQ fofHkUu vk;keksa ij vadksa dk forjk fuEuor~ gksxk %

A. fo"k;oLrq@ikB&bdkbZ;ksa osQ vuqlkj vad forj.k

Ø- la- bdkbZ vad

1. HkkSfrd txr ,oa ekiu 03

2. 'kq¼ xfrdh 10

3. xfr osQ fu;e 10

4. dk;Z] ÅtkZ ,oa 'kfDr 06

5. d.kksa dh iz.kkyh ,oa n`<+ fi.Mksa dh xfr 06

6. xq#Rokd"kZ.k 05

7. LFkwy nzO; osQ xq.k 10

8. rki xfrdh 05

9. vkn'kZ xSl dk O;ogkj rFkk xSlksa dk v.kq xfrdh fl¼kar 05

10. nksyu ,oa rjaxsa 10

;ksx 70

B. iz'uksa osQ izdkj osQ vuqlkj vad forj.ks

Ø-la- iz'u dk izdkj izR;sd iz'u osQ iz'uksa dh la[;k oqQy vad

vad

1. nh?kZ mÙkjh; iz'u (LA) 5 3 15

2. y?kq mÙkjh; iz'u I (SAI) 3 09 27

3. y?kq mÙkjh; iz'u II (SAII)/ 2 10 20

cgq fodYih iz'u (MCQ)

4. vfr y?kq mÙkjh; iz'u (VSA)/ 1 08 08

cgq fodYih iz'u (MCQ)

;ksx – 30 70

iz'u i=k dk fM”kkbu

izfrn'kZ iz'u i=k
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1 vad osQ iz'u y?kq mÙkjh; (VSA) izdkj osQ gks ldrs gSa ;k fiQj ,sls cgq fodYih iz'u (MCQ) gks ldrs
gSa ftuesa osQoy ,d gh fodYi lgh gksA

2 vad osQ iz'u y?kq mÙkjh (SAII) izdkj osQ gks ldrs gSa ;k fiQj ,sls cgq fodYih iz'u (MCQ) gks ldrs
gSa ftuesa ,d ls vf/d fodYi lgh gksaA

C. oSdfYid iz'uksa dh ;kstuk

1.  iz'u&i=k esa lexz ij dksbZ fodYi (vksoj vky p;u) ugha gSA

2.  oqQN iz'uksa esa vR;ar p;ukRed vk/kj ij vkarfjd p;u (;g ;k fiQj ;g izdkj) dh lqfo/k nh xbZ gSA

D. iz'uksa osQ dfBukbZ Lrj osQ vuqlkj vad forj.k

Ø-la- vuqekfur dfBukbZ Lrj izfr'kr

1. vklku 15

2. eè;e 70

3. dfBu 15
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lkekU; funsZ'kµ

(a) lHkh iz'u vfuok;Z gSaA

(b) oqQy 30 iz'u fn, x, gSaA iz'u 1 ls 8 rd izR;sd iz'u 1 vad dk gS] iz'u 9 ls 18 rd izR;sd iz'u 2 vad dk
gS] iz'u 19 ls 27 rd izR;sd iz'u 3 vad dk gS rFkk iz'u 28 ls 30 rd izR;sd iz'u 5 vad dk gSA

(c) iw.kZ :i ls p;u dk izko/ku ugha gSA rFkkfi] 2 vadksa osQ ,d iz'u esa] 3 vadksa osQ ,d iz'u esa rFkk 5 vadksa
osQ lHkh iz'uksa esa vkarfjd p;u dh lqfo/k nh xbZ gSA bu lHkh iz'uksa esa fn, x, nks fodYiksa esa ls vkidks dksbZ
,d djuk gSA

(d) ifjdfy=kksa osQ mi;ksx dh vuqefr ugha gSA

(e) vko';drk iM+us ij vki uhps fn, x, HkkSfrd fu;rkadksa dk mi;ksx dj ldrs gSa %

c = 3 × 108ms-1

h = 6.6 × 10-34Js

µ
o
 = 4π × 10 –7 TmA–1

cksYRleku fu;rkad] k = 1.38 × 1023 JK-1

,oksxknzks la[;k] N
A
 = 6.023 × 1023/eksy

1. ;fn laosx (P), {ks=kiQy  (A) rFkk le; (T) dks ewy jkf'k;k¡ ys ysa rks ÅtkZ dk foeh; lw=k gksxk %

(a) [P1 A-1 T1]

(b) [P2 A1 T1]

(c) [P1 A-1/2 T1]

(d) [P1 A1/2 T-1]

2. fdlh d.k dk vkSlr osx blosQ rkR{kf.kd osx osQ cjkcj gSA bldh xfr fdl izo`Qfr dh gS\

3. ( )= N6 - 3F i j cy 2kg nzO;eku ij vkjksfir gSA Roj.k dk ifjek.k Kkr dhft,A

4. fdlh ¯iM }kjk ?k"kZ.k osQ fo:¼ fd;k x;k dk;Z lnSo &

(a) xfrt ÅtkZ esa ßkl dk dkj.k curk gSA
(b) fLFkfrt ÅtkZ esa ßkl dk dkj.k curk gSA
(c) xfrt ÅtkZ esa o`f¼ dk dkj.k curk gSA
(d) fLFkfrt ÅtkZ esa o`f¼ dk dkj.k curk gSA

izfrn'kZ iz'u i=k I
HkkSfrdh – 11

le; µ 3 ?kaVs vf/dre vad µ 70
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5. fuEufyf[kr esa dkSu&lk ¯cnq fp=k&1 esa n'kkZbZ xbZ O;oLFkk dk nzO;eku&osaQnz
gksus dh laHkkouk gS\

(a) A

(b) B

(c) C

(d) D

6. fdlh xSl osQ nks v.kqvksa dh pkysa Øe'k% 9 × 106 m/s rFkk  1.0 × 106 m/s

gSA budh oxZ ekè; ewy (rms ) pky fdruh gS\

7. ljy vkorZ xfr (S.H.M) djrs gq, fdlh d.k osQ foLFkkiu x dks x = 3 cos (5πt+π) }kjk fu#fir fd;k tk
ldrk gS] tgk¡ x ehVj esa rFkk t lsoaQM esa gSA t = 0 vkSj t = 1/2 s ij ;g d.k dgk¡ gS\

8. ljy vkoÙkZ xfr esa tc fdlh d.k dk foLFkkiu mlosQ vk;ke dk ,d pkSFkkbZ gksrk gS rks bldh xfrt ÅtkZ]
bldh oqQy ÅtkZ dk dkSu lk va'k gksrk gS\

9. fdlh izxkeh rjax dk foLFkkiu

y = A sin(ωt – kx),  }kjk fu:fir fd;k tkrk gS tgk¡ x nwjh rFkk t le; gSA

(i) ω, ,oa (ii) k osQ foeh; lw=k fyf[k,A

10. 100 g ty dks –10oC rd vfr'khrfyr fd;k tkrk gSA fdlh izdkj osQ fo{kksHk osQ dkj.k bldk oqQN Hkkx
vpkud tedj ciZQ esa cny tkrk gSA ifj.kkeh feJ.k dk rki D;k gksxk rFkk fdruk nzO;eku ciZQ esa cnysxk\

 o
w FusionS = 1cal/g/ C and = 80cal/g

w
L  

vFkok

,d fnu izkr% Luku osQ fy, eSaus ,d frgkbZ ckYVh xhtj ls xeZ ikuh ysdj HkjhA 'ks"k nks frgkbZ ckYVh dks
(dejs osQ rki osQ) BaMs ikuh ls Hkj dj feJk dk rki lguh; cukuk FkkA Luku ls igys vpkud eq>s oqQN
vko';d dk;Z djus dh vko';drk Fkh ftlesa 5-10 feuV yxus FksA vc esjs lkeus nks fodYi Fks % (i) eSa
ckYVh dks BaMs ikuh ls Hkj yw¡ vkSj fiQj dke d:¡] (ii) igys dke [kRe dj yw¡ vkSj Luku ls Bhd igys ckYVh
esa ikuh Hk:¡A nksuksa esa fdl fodYi esa Luku osQ le; ckYVh esa ty vf/d xeZ jgsxk\ Li"V dhft,A

11. fuEufyf[kr dks fl¼ dhft,µ
{kSfrt ls ‘θ ’ ,oa (90-θ ) dks.kksa ij leku izkjafHkd osx ls izf{kIr nks ¯iMksa osQ

(a) ijkl leku gksaxs

(b) Å¡pkbZ;k¡ tan2 θ:1 osQ vuqikr esa gksaxhA

12. ^iy;ku osx* ls D;k rkRi;Z gS\ i`Foh osQ i`"B ls izf{kIr fdlh ¯iM osQ iyk;u osx osQ fy, O;atd O;qRiUu
dhft,A

fp=k 1

R/2

R/2

A

B

C

D

ok;q

[kks[kyk xksyk

ckyqq
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13. ,d yM+kowQ foeku 1.5 km dh Å¡pkbZ ij  720 km/h osQ osx ls {kSfrtr% mM+ jgk gSA y{; dks ns[kus osQ
ckn fdl n`'; dks.k ({kSfrt osQ lkis{k) ij ik;yV dks ce fxjkuk pkfg, fd
og y{; ls Vdjk,\

14. fdlh {kSfrt lM+d ij R f=kT;k dk ,d xksyk fcuk fiQlys yq<+drk gSA laioZQ
¯cnq A ls xqtjus okyh ÅèokZ/j js[kk ij pkj ¯cnq gSa A, B, C ,oa D

(fp=k 2)A bu ¯cnqvksa ij fo|eku d.kksa osQ LFkkukarjh; D;k&D;k gS\ nzO;eku
osaQnz dk osx V

cm 
gSA

15. fdlh m"ekxfrdh; ra=k dks ewy voLFkk D ls fp=k&3 esa n'kkZ, x,
js[kh; izØe }kjk ekè;fed voLFkk rd ys tk;k tkrk gSA fiQj bldk
vk;ru ,d lenkch izØe }kjk de djosQ ewy vk;ru osQ cjkcj
djus osQ fy, E ls F voLFkk esa yk;k tkrk gSA D ls E vkSj fiQj F

voLFkk rd vkus esa xSl }kjk fd, x, oqQy dk;Z dk ifjdyu dhft,A

16. fdlh ÝykLd esa vkxZu ,oa Dyksjhu xSl Hkjh gS ftuosQ nzO;eku 2:1

vuqikr esa gSaA feJ.k dk rki 27°C gSA nksuksa xSlksa osQ (i) izfr v.kq dh
vkSlr xfrt ÅtkZ dk vuqikr (ii) nksuksa xSlksa osQ v.kqvksa dh oxZ ekè;
ewy pkyksa v

rms
 dk vuqikr Kkr dhft,A vkxZu dk ijek.kq&nzO;eku

= 39.9u, Dyksjhu dk v.kq nzO;eku = 70.9uA

17. ok;q esa fo|eku 5 × 10-17 kg nzO;eku osQ /wez d.kksa dk lkekU; rki ,oa nkc (NTP) ij oxZ ekè; ewy (rms)

osx ifjdfyr dhft,A

18. 9 m s–1 dh pky ls pyrh gqbZ dksbZ xsan fojke esa j[kh ,d loZle xsan ls bl izdkj Vdjkrh gS fd la?kV~V
osQ i'pkr~ izR;sd xsan izkjafHkd fn'kk ls 30° dk dks.k cukrh gqbZ tkrh gSA nksuksa xsanksa dh la?kV~V i'pkr~ pkyksa
dk ifjdyu dhft,A D;k bl la?kV~V izfØ;k esa xfrt ÅtkZ lajf{kr gksrh gS\

19. ml vf/dre osx osQ fy, O;atd O;qRiUu dhft, ftlls dksbZ dkj θ  dks.k ij cafdr (cSaDM)] r f=kT;k
osQ o`Ùkkdkj eksM+ dh lM+d ij lqjf{kr xqtj ldrh gSA dkj osQ Vk;jksa vkSj lM+d osQ chp ?k"kZ.k xq.kkad µ
gSA

20. fuEufyf[kr osQ fy, dkj.k crkb,µ

(a) xsan dks yidrs le; dksbZ fØosQV f[kykM+h vius gkFk ihNs dh vksj [khaprk gSA
(b) ykWu yfo=k (Lawn Mower) dks /osQyus dh vis{kk [khapuk vf/d vklku gksrk gSA
(c) njh esa ls /wy fudkyus osQ fy, bls NM+h ls ihVk tkrk gSA

21. 1000 kg lagfr dk dksbZ gsyhdkWIV 15 m s–2 osQ ÅèokZ/j Roj.k ls Åij mBrk gSA pkyd ny rFkk ;kf=k;ksa
dh lagfr 300 kg gSA fuEufyf[kr cyksa dk ifjek.k vkSj fn'kk fyf[k,µ

(a) pkyd ny rFkk ;kf=k;ksa }kjk iQ'kZ ij vkjksfir cy]
(b) pkjksa vksj dh ok;q ij gsyhdkWIVj osQ jksVj dh fØ;k] rFkk
(c) pkjksa vksj dh ok;q osQ dkj.k gsyhdkWIVj ij vkjksfir cyA

fp=k 3

fp=k 2



187

izfrn'kZ iz'u i=k

22. dksbZ efgyk LVs'ku osQ IysViQkeZ osQ [kqjnjs iQ'kZ ij j[ks ,d Vªad dks /osQyrh gSA og bl ij 10 m dh
nwjh rd 100 N dk cy yxkrh gSA blosQ i'pkr~ og yxkrkj Fkdrh tkrh gS vkSj mlosQ }kjk yxk;k cy
nwjh osQ lkFk ,d leku :i ls de gksrk gqvk var esa 50 N jg tkrk gSA Vªad dks oqQy 20 m dh nwjh rd
/osQyk x;k gSA efgyk }kjk yxk, x, cy rFkk ?k"kZ.k cy esa] tks fd 50 N gS] xzkiQ cukb,A nksuksa cyksa }kjk
20m dh nwjh pyus esa fd, x, dk;Z dk ifjdyu dhft,A

23. fdlh n`<+ ̄ iM }kjk fu;r dks.kh; Roj.k ‘α’ rFkk izkjafHkd osx ω
o 
ls ?kw.kZu djrs ̄ iM dh xfr osQ fy, O;atd

O;qRiUu dhft,A

24. fdlh xzg osQ pkjksa vksj fu;r d{kk esa ifjØe.k djrs mixzg dh xfrt ÅtkZ ,oa fLFkfrt ÅtkZ osQ fy,
O;atd O;qRiUu dhft,A ;fn dksbZ 200kg nzO;eku dk mixzg 5 × 1030 kg nzO;eku osQ xzg osQ pkjksa vksj
6.6 × 106 m f=kT;k dh d{kk esa ifjØe.k dj jgk gks rks mixzg dh ca/u ÅtkZ (B.E.)  dk ifjdyu
dhft,A -11 2 2G = 6.6 ×10 Nm /kg  A

25. cuwZyh dk izes; fyf[k, vkSj mldh miifÙk nhft,A

26. ekuk fd fdlh lkbfdy Vk;j esa iai }kjk gok Hkjh tk jgh gSA bl Vk;j dk vk;ru V gS (tks fu;r gS)
vkSj iai izR;sd ckj ok;q dk ( )V V∆ ≪  vk;ru fLFjks"e voLFkk esa Vk;j esa LFkkukarfjr djrk gSA o`Qr dk;Z
dk ifjdyu dhft, tcfd V~;wc esa nkc c<+dj P

1
 ls P

2 
gks tkrk gSA

vFkok

jsfizQtjsVj esa Å"ek fuEure rki ls ysdj mPp rki ij ifjos'k esa fu{ksfir dh tkrh gSA bl izfØ;k esa
;kaf=kd dk;Z djuk gksrk gS tks fo|qr eksVj }kjk iznku fd;k tkrk gSA ;fn eksVj 1kW dh gks vkSj
Å"ek o o-3 C 27 Cls , ij LFkkukarfjr dh tkrh gS rks ;g ekurs gq, fd ml jsfizQtjsVj dh n{krk vkn'kZ batu
dh n{krk dh 50% gS blls izfr lsoaQM fu"Øfer gksus okyh Å"ek dk ifjdyu dhft,A

27. n'kkZb, fd nksuksa fljksa ij fLFkj dksbZ Mksjh tc 1 ywi] 2 ywi] 3 ywi vkSj 4 ywi esa dEiu djrh gS rks bldh
vko`fr;ksa dk vuqikr 1:2:3:4 gksrk gSA

28. (a) ';kurk xq.kkad dh ifjHkk"kk vkSj bldk SI ek=kd fyf[k,A

(b) vafre (V£euy) osx dh ifjHkk"kk dhft,A fdlh ';ku nzo esa fxjrs gq, xksys osQ vafre osx osQ fy,
O;atd O;qRiUu dhft,A

vFkok

fdlh /krq osQ rkj osQ fy, izfrcy&foo`Qfr xzkiQ fp=k 4 esa n'kkZ;k x;k
gSA /hjs&/hjs rkj ij yxk Hkkj de djus ij rkj oØ EFO osQ vuqfn'k
viuh izkjafHkd voLFkk esa ykSVrk gSA ¯cnq B ij rkj VwV tkrk gSA

(i) oØ osQ fdl ¯cnq rd gqd osQ fu;e dk vuqikyu gksrk gS\

(ii) oØ dk dkSu&lk ¯cnq rkj dh izR;kLFkrk lhek ;k uE;rk ¯cnq dks
fu:fir djrk gS\

(iii) izfrcy&foo`Qfr xzkiQ osQ izR;kLFkrk ,oa IykfLVd {ks=k dkSu&ls gSa] crkb,A

(iv) rkj osQ xzkiQ ij n'kkZ, ¯cnq A osQ laxr izfrcy yxkus osQ ckn fiQj /hjs&/hjs Hkkj de djus ij D;k
gksrk gS] le>kb,A fo'ks"k :i ls ¯cnqfdr oØ dh O;k[;k dhft,A

foÑfr

izfrcy

B

C

A

E

F

fp=k  4
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(v) izfrcy&foo`Qfr xzkiQ osQ C ls B osQ chp osQ Hkkx osQ laca/ esa D;k foy{k.k ckr gS\ rkj ij yxk, x,
fdrus izfrcy rd ;g ugha VwVrk gS\

29. ;g ,d lkekU; izs{k.k gS fd o"kkZ es?k Hkwry ls yxHkx ,d fdyksehVj dh Å¡pkbZ ij gks ldrs gSaA

(a) ;fn o"kkZ dh dksbZ cw¡n bruh Å¡pkbZ ls xq#Ro osQ rgr eqDr :i ls fxjs rks mldh pky D;k gksxh\ ;g
eku kmh–1 esa Hkh ifjdfyr dhft,A (g = 10 m s–2)

(b) fdlh izk:fid o"kkZ dh cw¡n dk O;kl 4mm gSA ;g vkidks Vdjk, rks fdrus laosx ls Vdjk,xh\

(c)  cw¡n dks piVk gksus dk vFkkZr~ igys vkSj vafre laioZQ osQ chp dk le;&varjky D;k gksxk\

(d) vkdyu dhft, fd ,slh dksbZ cw¡n vkiosQ Åij fdruk cy vkjksfir djsxh\

(e) fdlh Nkrs osQ Åij yxus okys cy dh ifjek.k dksfV dk vkdyu dhft,A nks o"kkZ cw¡nksa osQ chp
izk:fid ik£'od i`Fkd 5 cm gSA

(;g eku yhft, fd Nkrs osQ diM+s ls cw¡n Nu dj ikj ugha tkrhA)

vFkok

fØosQV osQ [ksy esa ,d {ks=k j{kd xsan dks v
o 
pky ls isaQd ldrk gSA ;fn og u pky ls nkSM+rk gqvk xasn

dks {kSfrt ls θ  dks.k cukrs gq, isaQosq rks Kkr dhft,

(i) fdlh n'kZd osQ fy, n`f"Vxr {kSfrt ls cuk og izHkkoh dks.k ftl ij ok;q esa ;g xsan izf{kIr gqbZ gSA

(ii) xsan dk mM~M;u dky D;k gksxk\

(iii) iz{ksi.k ¯cnq ls fdruh nwjh ({kSfrt ijkl) ij ;g xsan i`Foh ls Vdjk,xh\

(iv) og dks.k Kkr dhft, ftl ij isaQdus ls (iii) esa izkIr {kSfrt ijkl vf/dre gksxkA

(v) ;fn u >v
o
,    u = v

o
,    u < v

o 
rks vf/dre ijkl osQ fy, θ dk eku fdl izdkj ifjo£rr gksxk\

30. (a) n'kkZb, fd ljy vkoÙkZ xfr (S.H.M.) esa fdlh fn, x, {k.k ij Roj.k dk eku foLFkkiu osQ
vuqØekuqikrh gksrk gSA

(b) h Å¡pkbZ vkSj A vuqizLFk dkV dk dk"B dk ,d csyukdkj yV~Bk ÅèokZ/jr% ikuh esa rSj jgk gSA bldks
uhps dh vksj nck dj NksM+ fn;k x;k gSA n'kkZb, fd dk"B dk ;g yV~Bk ljy vkoÙkZ xfr (S.H.M.)

djsxk ftldk vkoÙkZdky 2
m

T
A g

= π
ρ

 gksxkA ;gk¡ m yV~Bs dk nzO;eku rFkk ρ  nzo dk ?kuRo gSA
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vFkok

dksbZ izxkeh rjax y = 5 sin (100πt-0.4πx) }kjk fu:fir dh tkrh gS] tgk¡ y ,oa x ehVj esa gS rFkk  t lsoaQM esa gSA
fuEufyf[kr dk eku D;k gS\

(a) vk;ke
(b) rjaxnS?;Z
(c) vkòfÙk
(d) rjax osx
(e) d.k osx osQ ifjek.k
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izfrn'kZ iz'u i=k & I
gy ,oa vadu ;kstuk

1. (d) (1)

2. ,dleku xfr (1)

3. ( ) 2 2ˆ ˆ m/s ; 3.35m/s3 1.5= =−a ai j (½)+(½)   (1)

4. (a) (1)

5. (c) (1)

6. 6.4 × 106 m s–1 (lw=k ½, mÙkj ½)  (1)

7. –3m; O m. (½)+(½)   (1)

8.
. . 15

16

K E

E
= (lw=k ½ , vuqikr ½)  (2)

9. (i) [ ]–1M L T° ° , (ii) [ ]–1M L T° ° 1 + 1  (2)

10. ifj.kkeh feJ.k dk rki 0oC gks tkrk gSA 12.5 g ciZQ] 'ks"k tyA (1+1)

vFkok

igyk fodYi ls ty vfèkd xeZ jgrk gS D;ksafd U;wVu osQ 'khryu fu;e osQ vuqlkj Å"ek gkfu dh nj fiaM
vkSj ifjos'k osQ rkikUrj osQ vuqØekuqikrh gksrh gSA igys fodYi esa rkikUrj de gSA vr% Å"ek gkfu de gksxhA

(2)

11. mRifÙk R
1
 = R

2
 rFkk   

2
1

2

tan

1

h

h
=

θ
1 + 1  (2)

12. fdlh fiaM dk og U;wure iz{ksi.k osx ftlls fdlh xzg osQ i`"B ls isaQdus ij ;g Bhd ml xzg osQ xq#Rokd"kZ.k

{ks=k ls ckgj gks tk,A (1)

21 2

2 e e

GMm GM
mv or v

R R
= = (1)

13. ekuk fd ce }kjk y{; ls tkdj Vdjkus esa fy;k x;k le; t gSA
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21
1500

2
gt=

Or,  300 17.32 st = =  (1)

ce }kjk r; dh xbZ {kSfrt nwjh = 17.32 × v

= 17.32 × 200 = 3464m.

1500
tan

3464
θ∴ =

or  θ = tan –1 0.43 (1)

14. A CM= – = 0v v Rω

v
CM

 = ωR (½)

ω
B CM CM

= – = /2
2

R
v v v (½)

C CM CM

3
= =

2 2

R
v v v

ω
+ (½)

D CM CM= + = 2v v R vω (½)

15. fd;k x;k dk;Z = P-V oØ osQ uhps dk {ks=kiQy (1)

                  = 
1

(300)(30) = 450J
2

(1)

16. pw¡fd vkxZu ,oa Dyksjhu nksuksa ,d gh rki ij gS] mudh izfr v.kq vkSlr xfrt ÅtkZvksa dk vuqikr 1:1 
1

2
(½)

½MV 2
rms

=K.E. izfr v.kq 
3

2
= kT. (½)

( )
( )
( )

∴ = =
( ) 70.9

39.9
rms

rms

V M Cl

V M Ar

vkxZu
Dykjs hu

                           = 1.77 1.33= (½+½)



iz'u izn£'kdkµHkkSfrdh

192

F

F

F
F

F

( )[khapuk
( )/osQyuk

F

mg
mg

17.
21

3
rms

m
PV mV RT

M
= = (1)

( )3 3
rms

T kTNk
V

N µ µ
= = (½)

23

–17

3 1.38 10 273

5 10

−× × ×
=

×
(½)

= 15 × 10 –3 m s–1

= 1.5 cm s–1 (1)

18. 1 29 cos30 cos 30m mv mv× = ° + ° (½)

1 20 sin 30 – sin30mv mv= ° ° (½)

1 2 6 3v v+ =

1 2v v=

–1
1 2 3 3 msv v= =

( )2 2
f i

1 1
– = × 2 – 9 = –13.5 joule3 3

2 2
T T m m × m (½)

m  izR;sd xsan dk nzO;eku gSA vr% K.E. lajf{kr ugha gksrhA (½)

19. fp=k] lw=k 
( )tan +

=
1 – tan

rg
V

θ µ
µ θ  dh O;qRifÙk (1) + (2)

20. (a) og ,slk oSQp idM+us esa yxus okys le; dks c<+kus osQ fy, djrk gSA pw¡fd F = Ma = 
dv

M
dt

,

vr% oSQp djus esa yxk le; c<+us ls xsan }kjk gkFkksa ij yxus okys cy dk izHkko de gks

tkrk gSA

(b) tSlk fd fp=k ls Li"V gS tc ykWu eksoj dks {kSfrt ls θ  dks.k ij F cy yxk dj [khapk tkrk

gS rks F dk {kSfrt ?kVd F cos θ ykWu eksoj dks vkxs c<+kus osQ fy, iz;qDr gksrk gS tcfd ÅèokZèkj

?kVd F sin θ, blosQ Hkkj dks de djrk gSA

;fn ykWu eksoj dks {kSfrt ls θ dks.k ij F

cy yxkdj èkosQyk tkrk gS rc Hkh {kSfrt

?kVd rks  F cos θ gh gksrk gS ijUrq ÅèokZèkj

?kVd F sin θ eksoj osQ Hkkj esa tqM+ tkrk gS

ftlls bls èkosQyuk dfBu gks tkrk gSA

(1)

(1)
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100

50

0

–50 G
f ( )?k"k.kZ H

20m
xI

E

CFB

x D
10m

(c) U;wVu osQ tM+Ro osQ fu;e osQ vuqlkj tc njh dks MaMs ls ihVk tkrk gS rks ;g vpkud vkxs c<+

tkrk gS tcfd èkwy osQ d.k viuh iwoZfLFkfr esa fojke esa cus jgrs gSa blfy, os xq#Ro osQ rgr

uhps fxj tkrs gSaA   (1)

21. (a) 7.5 × 103 N, uhps dh vksj

(b) 3.25 × 104N, uhps dh vksj

(c) 3.25 × 104N, Åij dh vksj    (1+1+1)

22. efgyk }kjk fd;k x;k dk;Z = 1750 J

?k"kZ.k cy }kjk fd;k x;k dk;Z = –1000 J (1+1+1)

23.
2 2 21

; ; 2
2

f i i f it t t= + = + = +ω ω α θ ω α ω ω αθ  (1+1+1)

24. xfrt ÅtkZ dh O;qRifÙk = ,
GMm

2r

= –
GMm

r
xfrt ÅtkZ

15–5 ×10 J2
B

1 1 GMm
V = – mv = – =

2 2 r
   (1+1+1)

25. cuwZyh izes; dk dFku ,oa mRifÙk      (1 + 2)

26. ( ) ( )P V v P p Vγ γ+ ∆ = + ∆

1 1
v p

P P
V P

γ
∆ ∆   =+ +             (1)

;
v p dv V

V P dp p
γ

γ
∆ ∆

= =

W.D. 
( )2 2

1 1

2 1
P P

P P

P PV
P dv P dp V

pγ γ

−
= = =∫ ∫  (2)

vFkok

270 1
1

300 10
η = − =       (1)

jsfÚtsjsVj dh n{krk 
1

0.5
20

η= =  (1)

;fn Q mPp rki ij izfr lsoaQM LFkkukUrfjr Å"ek gS%
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rks 
1

20

W

Q
= or  Q = 20W = 20µKJ

rFkk fuEurj rki ls yh xbZ Å"ek = 19 kJ.  (1)

27. lacaèk 
2

nv

L
ν = , ls gesa tks ifj.kke pkfg, izkIr gks tkrk gSA

vko`fÙk;ksa osQ vuqikr dk ifjdyuµ
 + + + +  
1 1 1 1

1
2 2 2 2

28. (a) fdlh rjy osQ ';kurk xq.kkad dks vi#i.k izfrcy vkSj foÑfr nj osQ vuqikr osQ :i esa ifjHkkf"kr dj

ldrs gSaµ

η = =
/

/

F A Fl

v l vA
      (1)

';kurk dk SI ek=kd iks;lqys (Pl) gS    (½)

(b) fdlh ';ku rjy esa fxjrs fiaM dk vafre osx og vpj vfèkdre osx gS ftlij ';ku cy uhps dh

vksj yxus okys oqQy cy dks fu"izHkkfor dj nsrk gSA            (1)

( )2 –2

9

L

T
v r=

ρ ρ
η

 dh O;qRifÙk   (2½)

vFkok

(i)  fcUnq P rd    (1+1+1+1+1)

(ii) fcUnq E
(iii) izR;kLFk {ks=k µ O ls E

IykfLVd {ks=k µ E ls B
(iv) P rd foÑfr Hkkj c<+kus ls c<+rh gS vkSj blosQ vuqØekuqikrh gksrh gSA P ls vkxs blosQ eku esa

o`f¼ Hkkj esa o`f¼ ls vfèkd gksrh gSA izR;kLFkrk lhek E ikj gksus ij ;g oØ dks okil iqu%
vuqjsf[kr ugha djrk cfYd Hkkj gVkus ij fcUnqfdr js[kk AO ′  osQ vuqfn'k okil ykSVrkA fcUnq O′

'kwU; Hkkj osQ laxr gS vkSj rkj esa ,d LFkkbZ foÑfr dk fu#i.k djrk gSA
(v)  C ls B rd rkj ij ls Hkkj gVkus ij Hkh foÑfr esa o`f¼ gksrh gS vkSj B ij ;g VwV tkrk gSA fcUnq

C osQ laxr izfrcy rd vkjksfir djus ij rkj ugha VwVrkA

29. (a) 2 2 10 1000 141m/s 510 km/hv gh= = × × = =                               (1+1+1+1+1)

(b)
3 3 3 3 54 4

(2 10 ) (10 ) 3.4 10 kg
3 3

m r
π πρ − −= = × = ×

3 34.7 10 kg m/s 5 10 kg m/sP mv − −= ≈ × ≈ ×
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(c) O;kl 4mm≈

/ 28 s 30 st d v µ µ∆ ≈ = ≈

(d)

3
2

6

4.7 10
168N 1.7 10 N

28 10

P
F

t

−

−

∆ ×
= = ≈ ≈ ×

∆ ×

(e) ,d izk:fid Nkrs dk O;kl 1m gksrk gSA

∴vuqizLFkdkj dk {ks=kiQy 2 2/4 0.8mdπ= ≈

5cm osQ vkSlr i`Fkdu ij] yxHkx ,d lkFk fxjus okyh cw¡nksa dh la[;k 
2

2 2

0.8m
320

(5 10 )−
≈

×

vFkok

(i)
1 sin

tan
cos
o

o

v

v u

θ
θ

−  
 + 

(1+½+1+1+½+½+½)

(ii)
2 sin

o
v

g

θ

 (iii)
2 ( )

o o
v v u

R
g

+
=

sinθ cosθ

 (iv)

2 2
1

max

8

4
o

o

u u v
cos

v
θ −

 − + +=  
  

 (v) θ = =max 60 ,o
o

u v oQs  fy, , θ = =max 45 0o u osQ fy, A

< ou v osQ fy, :

1
max

1

42 o

u
cos

v
θ −  

−≈  
 

= ( )4 oif u vπ
≪

( )θ π−> ≈ = ≪
1

max f: /2o
oo

v
i v uu v cos

u
osQ fy, 

30. (a) S.H.M. esa fdlh fn, x, {k.k ij d.k dk foLFkkiu gksrk gSµ

y = sinr tω

osx, cos
dy

v r t
dt

= = ω ω

Roj.k 2– sin
dv

a r t
dt

= = ω ω   2– yω= (1)
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blfy, SHM djrs fdlh fiaM dk Roj.k ml {k.k blosQ ekè; fLFkfr ls foLFkkiu osQ vuqØekuqikrh gksrk gSA

(b) ekuk fd CykWd dks nckus ij larqyu voLFkk esa bldk ÅèokZèkj foLFkkiu x
o 
gSA

   larqyu voLFkk esa

   mg = mRIykou cy

    . . .
o

A x gρ=

   blls vkxs vkSj vfèkd foLFkkiu x, nsus ij mRIykou cy gksxk ( )
o

A x x gρ+

   oqQy izR;ku;u cy
 = mRIykou cy — Hkkj
= ( )

o
A x x gρ+  — mg

( )A g xρ= . vFkkZr x osQ vuqØekuqikrh

   2
m

T
A g

π
ρ

∴ =

vFkok

(a) 5m    (b) 5m     (c) 50Hz    (d) 250ms-1    (e) 500π ms-1 A (1+1+1+1+1)
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izzf
rn

'k
Z i

z'u
i=
k 

II

Cy
w&f
izU
V 

(#
ij

s[k
k)

fo
"k

;
fo
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;

fo
"k

;
fo
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;

fo
"k

;
V

S
A

 (
1
 v

ad
)

S
A

I 
(2

 v
ad

)
S
A

 I
I 

(3
 v

ad
)

L
A

 (
5
 v

ad
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sx

I
Hkk
Sfr
d
 t

xr
 v

kSj 
ek
iu

1
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)
2
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—

—
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)

II
'k
q¼
 x
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d
h

—
4
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6
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—
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0
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)

II
I

xf
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osQ
 f
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e
—
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)
3
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)
5
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1
0
(3

)

IV
d
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Z] 
Å
t
kZ 
,o

a '
kfD

r
1
(1

)
2
(1

)
3
 (

1
)

—
6
(3

)

V
d
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ksa 
d
h 
iz.
kky

h 
rF
kk 
n`<

+
—

—
6
 (
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)

—
6
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)

fi
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sa d

h 
xf
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V
I
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Ro
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1
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V
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LF
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 o

sQ 
xq.
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—

3
(1

)
5
(1

)
1
0
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2
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—

3
(1

)
—

5
(3

)

IX
v
kn
'k
Z x
Sl
 d

k 
O;
og

kj 
,o

a
1
(1

)
4
(2

)
—

—
5
(3

)

xSl
 d

k 
v
.k
q x

fr
d
 f
l¼

kar
X

nk
sy
u 
,o

a r
jax
s

  
—

2
(1

)
3
(5

)
5
(1

)
1
0
(3

)

;k
sx

8
(8

)
2

0
(1

0
)

2
7

(9
)

1
5

(3
)

7
0
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0
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izfrn'kZ iz'u i=k II
HkkSfrdh – 11

le; µ 3 ?kaVs vf/dre vad µ 70

lkekU; funsZ'kµ

(a) lHkh iz'u vfuok;Z gSaA

(b) oqQy 30 iz'u fn, x, gSaA iz'u 1 ls 8 rd izR;sd iz'u 1 vad dk gS] iz'u 9 ls 18 rd izR;sd iz'u 2 vad dk
gS] iz'u 19 ls 27 rd izR;sd iz'u 3 vad dk gS rFkk iz'u 28 ls 30 rd izR;sd iz'u 5 vad dk gSA

(c) iw.kZ :i ls p;u dk izko/ku ugha gSA

(d) ifjdfy=kksa osQ mi;ksx dh vuqefr ugha gSA

(e) vko';drk iM+us ij vki uhps fn, x, HkkSfrd fu;rkadksa dk mi;ksx dj ldrs gSaµ

c = 3 × 108ms-1

h = 6.6 × 10-34Js

µ
o
 = 4π × 10 –7 TmA–1

Boltzmann constant k = 1.38 × 1023 JK-1

Avogadro’s number N
A
 = 6.023 × 1023/mole

1. nzo dk vi:i.kkad gksrk gSµ

(a) vuUr (b) 'kwU; (c) ,d (d) dksbZ lkUr] y?kq] 'kwU;rj] fu;reku

2. ;fn nks fiaMksa osQ fy, uhps fn, izR;sd fodYi esa mfYyf[kr izkpy osQ vfrfjDr vU; lHkh izkpy ,d leku
gksa rks fdl izdj.k esa mudh xfrt ÅtkZ leku gksxh\

(a) fiaM Adk nzO;eku B osQ nzO;eku dk nksxquk gSA

(b) A dk vk;ru B osQ vk;ru dk vkèkk gSA

(c) fiaM A uhps dh vksj Lora=kkiwoZd fxj jgk gS tcfd B fdlh {k.k mruh gh pky ls Åij dh vksj tk jgk gSA

(d) fiaM A fu;r pky ls {kSfrt fn'kk esa py jgk gS tcfd B eqDr :i ls fxj jgk gSA

3. ;fn lw;Z ,oa xzgksa ij foijhr vkos'kksa dh fo'kky ek=kk,a gksrh rks

(a) osQIyj osQ lHkh rhu fu;e rc Hkh ekU; gksrsA

(b) osQoy rhljk fu;e gh ekU; gksrkA

(c) f}rh; fu;e esa dksbZ ifjorZu u gksrkA

(d) izFke fu;e rc Hkh ekU; gksrkA
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4. uhps nh xbZ HkkSfrd jkf'k;ksa osQ tksM+ksa esa fdl dk foHkh; lw=k ,d tSlk ugha gS\

(a) dk;Z ,oa cy vk?kw.kZ

(b) dks.kh; laosx ,oa Iykad fu;rkad

(c) ruko ,oa i`"B ruko

(d) vkosx ,oa js[kh; laosx

5. dksbZ vkn'kZ xSl ,d gh izkjafHkd fLFkfr ls izkjaHk djosQ pkj fofHkUu izØeksa
ls xqtjrh gSA ;s pkj izØe gSa%

:¼ks"eh;] lerkih;] lenkch; rFkk levk;rfudA A, B, C ,oa D esa ls
:¼ks"eh; dkSu&lk gS\

(a) (B)

(b) (A)

(c) (C)

(d) (D)

6. leku eksVkbZ osQ diM+ksa dh nks ijrksa osQ oL=k iguus ls nksxquh eksVkbZ osQ vosQys diM+s osQ oL=k dh rqyuk esa
vfèkd xehZ D;ksa izkIr gksrh gS\

7. vkn'kZ xSl osQ fn, x, nzO;eku osQ fy, vk;ru vkSj rki dk xzkiQ esa nkc osQ
nks fofHkUu fu;r ekuksa osQ fy, fp=k&2 esa n'kkZ;k x;k gSA P

1
 ,oa P

2 
osQ chp lacaèk

osQ fo"k; esa D;k fu"d"kZ fudkyk tk ldrk gS\?

(a) 1 2P P>

(b) 1 2P P=

(c) 1 2P P<

(d) dksbZ Hkh fu"d"kZ fudkyus osQ fy, i;kZIr vkadM+s miyCèk ugha gSA

8. fdlh èkkjk&js[kk osQ vuqfn'kµ

(a) rjy d.kksa dk osx fu;r jgrk gSA
(b) fdlh nh xbZ fLFkfr osQ ikj tkus okys lHkh rj d.kksa dk osx fu;r gksrk gSA
(c) fdlh fn, x, {k.k ij rjy osQ lHkh d.kksa dk osx fu;r gksrk gSA
(d) fdlh rjy d.k dh pky fu;r gksrh gSA

9. U;wVu osQ xfr osQ r`rh; fu;e dk dFku fyf[k, vkSj bldk mi;ksx djosQ jSf[kd laosx laj{k.k fu;e O;qRiUu
dhft,A

fp=k 1

P

D

C

B

A

V

10

100 200300400500

20

30

40

V

T (K)

( )l P2

P1

fp=k 2
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10. x vkSj t  osQ chp ,d xzkiQ fp=k&3 esa n'kkZ;k x;k gSA uhps fn, x,
fodYiksa esa ls lgh fodYiksa dk p;u dhft,%

(a) t = 0, ij d.k dks fojke voLFkk ls eqDr fd;k x;k FkkA

(b) B ij] Roj.k a > 0

(c) C ij , osx ,oa Roj.k 'kwU; gks tkrs gSaA

(d) A ,oa D osQ chp xfr osQ fy, vkSlr osx dk eku èkukRed gksrk
gSA

(e) D ij pky] E ij pky ls vfèkd gksrh gSA

11. dksbZ okgu nwjh L dh vk/h nwjh rks pky V
1
 lsA r; djrk gS vkSj 'ks"k vkèkh nwjh pky V2 ls] bldh

vkSlr pky gS%

(a)
1 2

2

V V+

(b)
1 2

1 2

2V V

V V

+

+

(c)
1 2

1 2

2V V

V V+

(d)
1 2

1 2

( )L V V

V V

+

12. fp=k&4 esa n'kkZ, x, vkÑfr;ksa esa dkSu&lk i`Foh dk lw;Z osQ ifjr% viuh nh?kZo`Ùkh; d{kk esa ,d ifjØe.k
osQ nkSjku xfrt ÅtkZ esa ifjorZu lokZfèkd fudVre :i esa n'kkZrk gS\

x

A
B

C

t

E

DO

fp=k  4

fp=k  3

(a)
(b)

(c) (d)

t

K.E
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13. fdlh py&lw{en'khZ osQ ofuZ;j iSekus ij 50 Hkkx gSa tks eq[; iSekus osQ 49 Hkkxksa osQ vuq:i gSaA ;fn eq[;
iSekus osQ ,d Hkkx dk eku 0.5 mm gS rks nwjh osQ ekiu esa U;wure viFkkFkZrk dk ifjdyu dhft,A

14. fdlh ik=k esa nks ,d&ijek.kqd xSlsa Hkjh gSa ftudk nzO;ekuqlkj vuqikr 1:1 gSA feJ.k dk rki 27°C gSA ;fn
muosQ ijek.kq nzO;ekuksa dk vuqikr 7:4 gks] rks (i) izfr v.kq vkSlr xfrt ÅtkZ (ii) xSl ijek.kqvksa dh rms pky]
D;k gS\

15. 500kg dk dksbZ mixzg i`Foh osQ pkjksa vksj R
e
 f=kT;k dh o`Ùkkdkj d{kk esa ifjØek dj jgk gSA bldks

4 R
e 
f=kT;k dh o`Ùkkdkj d{kk esa LFkkukarfjr djus osQ fy, fdruh ÅtkZ dh vko';drk gS\ bldh xfrt vkSj

fLFkfrt ÅtkZ esa D;k ifjorZu gksrs gSa\ ( )6 –2
= 6.37 ×10 m, = 9.8 × mseR g

16. 17 cm yEckbZ dk ,d fljs ij cUn ikbi 1.5 kHz lzksr osQ lkFk vuqukfnr gksrk gqvk ik;k tkrk gSA  (a)

ikbi dk dkSu lk gkeksZfud mijksDr lzksr osQ lkFk vuqukn djrk gS\ (b) ;fn ikbi nksuksa fljksa ij [kqyk gks rks
D;k rc Hkh ml lzksr osQ lkFk vuqukn izsf{kr fd;k tk ldrk gS\ vius mÙkj osQ leFkZu esa roZQ nhft,A
(ok;q esa èofu dh pky = 340 m s-1)

17. n'kkZb, fd fdlh vkn'kZ xSl osQ ,d v.kq dh vkSlr xfrt ÅtkZ xSl osQ ije rki osQ vuqØekuqikrh gksrh gSA

18. i`Foh osQ i`"B osQ uhps h xgjkbZ ij xq#Ro osQ dkj.k Roj.k osQ fy, U;×td O;qRiUu dhft,A

19. fdlh xfreku d.k dh fLFkfr dks 2ˆ ˆ ˆ6 4 10t t= + +r i j k  tgk¡ r  esa vkSj t lsoaQM esa gSA

(a) le; osQ iQyu osQ :i esa osx ,oa Roj.k Kkr dhft,A

(b) t = 2s ij osx dk ifjek.k ,oa fn'kk Kkr dhft,A

20. ,d unh 3m s–1 dh fu;r pky ls iwoZ dh vksj izokfgr gks jgh gSA dksbZ rSjkd
'kkar ty esa 4 m s–1 dh pky ls rSj ldrk gSA (fp=k&5)

(a) ;fn ;g rSjkd mÙkj dh vksj rSjuk 'kq# djs rks bldk ifj.kkeh osx
(ifjek.k ,oa fn'kk) D;k gksxk\

(b) ;fn og nf{k.kh rV osQ fcUnq A ls izkjaHk djosQ mÙkjh rV ij fLFkfr A
osQ foijhr fcUnq B ij igqapuk pkgs rks

(i) mldks fdl fn'kk esa rSjuk pkfg,\

(ii) mldh ifj.kkeh pky d;k gksxh\

(c) Åij mfYyf[kr nks fofHkUu izdj.kksa (a) ,oa (b) esa ls fdl esa og foijhr
rV ij de le; esa igq¡psxk\

21. (a) 1 g nzO;eku dh o"kkZ dh ,d cw¡n 1 km Å¡pkbZ ls fojke voLFkk ls fxjrh gS vkSj Hkwry dks
50m s–1 dh pky ls Vdjkrh gSA

(i) cw¡n dh vafre xfrt ÅtkZ (K.E.) D;k gS vkSj izkjafHkd fLFkfrt ÅtkZ (P.E.) fdruh gS ?
(ii) bu nks ekuksa esa vUrj dh O;k[;k vki oSQls djsaxs\
     (g = 10m s–2 yhft,)A

fp=k 5

N

E

B

A

3m/s
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fp=k 8

(b) nks loZle cky cs;fjax ,d nwljs dks Li'kZ djrs gq, ,d ?k"kZ.k jfgr est ij j[ks gSa vkSj buls leku nzO;eku
dk ,d vU; cky cs;fjax V osx ls pyrk gqvk vkdj lEeq[k la?kV~V djrk gS] tSlk fd fp=k&6 esa n'kkZ;k
x;k gSA

;fn la?kV~V izR;kLFk gks rks uhps (fp=k&7) n'kkZ, x, fp=kksa esa dkSu&lk la?kV~V osQ i'pkr dh laHkkfor fLFkfr
fu:fir djrk gS\

22. (a)  le>kb, fd D;ksa gFkxksys dks èkosQyus dh vis{kk [khapuk vklku gksrk gSA

(b) fp=k&8 esa f}foHkh; xfr djrs ,d d.k osQ (x, t), (y,t) xzkiQ n'kkZ, x, gSaA ;fn d.k dk nzO;eku
500 g gks rks bl ij vkjksfir cy (ifjek.k ,oa fn'kk) Kkr dhft,A

fp=k  6

x

t1s 2s 3s

(c)

(d)

(a)

(b)

1

V = 0 V/2

1 2 3

V /3

1 2 3

V /1 V /2 V /3

fp=k 7
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23. (a) lekUrj v{k ,oa yEcor v{k izes;ksa osQ dFku fyf[k,A

(b) fdlh xksys dks Li'kZ djrh gqbZ v{k osQ ifjr% bl xksys dk tM+Ro&vk?kw.kZ Kkr dhft,A ;g fn;k gS
fd blosQ fdlh O;kl osQ ifjr% xksys dk tM+Ro&vk?kw.kZ 2/5(MR2) gS] tgk¡  M xksys dk nzO;eku vkSj
R bldh f=kt;k gSA

24. ,d 3m yEch lh<+h ftldk nzO;eku 20 kg gS] ,d ?k"kZ.k jfgr nhokj ij vkur gSA bldk fupyk fljk iQ'kZ
ij nhokj ls 1 m  dh nwjh ij fVdk gSA nhokj vkSj iQ'kZ osQ izfrfØ;k cyksa dk ifjdyu dhft,A

25. ,d iwjh rjg ejs gq, cksbax foeku dk nzO;eku 3.3×105 kg gSA blosQ i{kksa dk oqQy {ks=kiQy 500 m2 gSA
;g ,d {kSfrt ry esa 960 km h–1 dh leku pky ls mM+ jgk gSA (a) i{kksa osQ uhps vkSj Åij osQ i`"Bksa
osQ chp nkckUrj dk ifjdyu dhft,] rFkk (b) uhps osQ i`"B dh rqyuk esa Åij osQ i`"B ij c<+s gq,
ok;q osQ osx dks fHkUukRed o`f¼ osQ :i esa vkadfyr dhft,A
(ok;q dk ?kuRo –31.2kg mρ = )

26. jsfizQtsjsVj dk dk;Z fl¼kar la{ksi esa le>kb, vkSj blosQ ifjpkyu xq.kkad osQ fy, O;×td O;qRiUu dhft,A

27. tc èofulzksr vkSj Jksrk nksuksa ,d gh fn'kk esa xfreku gksa rks Jkzrk }kjk lquh xbZ èofu dh vkHkklh vko`fÙk osQ
fy, O;×td O;qRiUu dhft,A

28. (a) n'kkZb, fd NksVs vk;keksa osQ fy, ljy yksyd xfr ljy vkorhZ gksrh gS vkSj blosQ vkoÙkZdky osQ fy,
O;×td Hkh O;qRiUu dhft,A

(b) nks loZld yksydksa osQ ,d tksM+s ij fopkj dhft, tks ,d nwljs ls Lora=k bl izdkj nksyu djrs gSa fd
tc ,d yksyd viuh vUR; fLFkfr esa ÅèokZèkj ls nkfguh vksj 2° dks dks.k cukrk gS rks nwljk yksyd
viuh vUR; fLFkfr esa ck¡bZa vksj ÅèokZèkj ls 1° dk dks.k cukrk gSA bu nksuksa yksydksa osQ chp fdruk
dyk&vUrj gS\

29. (a) osQf'kdh; mUu;u D;k gksrk gS\ r f=kT;k dh dksf'kdk uyh esa dksbZ nzo ftl Å¡pkbZ rd Åij mBrk gS
mlosQ fy, O;a×td O;qRiUu dhft,A

(b) fdlh nzo dh NksVh cw¡nsa lnZo xksykdj D;ksa gksrh gS\

30. (a) ml vfèkdre lqjf{kr pky osQ fy, O;×td O;qRiUu dhft, ftlls dksbZ dkj fdlh ,sls cafdr
(cSaDM)iFk ij lqjf{kr xqtj ldrh gS tks {kSfrt ls α  dks.k ij ur gSA lM+d vkSj Vk;jksa osQ chp ?k"kZ.k
xq.kkad µ gSA

(b) ,d 100 kg dh rksi 500 m Å¡ph pV~Vku osQ f'k[kj ls 1 kg dk xksyk nkxrh gSA ;g xksyk Hkwfr ij pV~Vku
dh ryh ls 400m dh nwjh ij fxjrk gSA rksi osQ fjdkW;y (izfr{ksi) osx dh x.kuk dhft,A (xq#Roh;
Roj.k = 10 m s-2)
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izfrn'kZ iz'u i=k & II
gy ,oa vadu ;kstuk

1. (b) (1)

2. (e) (1)

3. (c) (1)

4. (c) (1)

5. (c)

6. diM+s dh nks ijrksa osQ chp iaQlh gqbZ gok gekjs 'kjhj ls Å"ek dks ckgj tkus ls jksdrh gSA (1)

7. (a) (1)

8. (b) (2)

9. dFku (1)

( )1 2
1 2 0

d d d
or

dt dt dt
= − + =

p p
p p (½)

⇒ + =1 2p p fu;rkda (½)

10. (a), (c), (e) (2)

11. (c) (2)

12. (d) (2)

13. 0.01 mm (2)

14. (i) 1:1, (ii) 1.32:1 (2)

15. ∆ 9= 11.75 ×10 JE (1)

9KE = -11.75 ×10 J∆ (½)

9PE = -23.475 ×10 J∆ (½)
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16. (a) 
2

× 340 ×10
500

4 17

n
n=

×
, tgk¡ n can ikbi esa gkeksZfud dh la[;k gSA 1.5 kHz lzksr osQ lkFk ikbi dk

rhljk gkeksZfud vuqukn djsxkA (1)

(b) nksuksa fljksa ij [kqys ikbi osQ fy,

2
3× 340 ×10

10
2 17

n
n=

×
 tgk¡ n gkeksZfud dh la[;k gSA n osQ fdlh Hkh iw.kkZad eku osQ fy,1.5 kHz

osQ lkFk vuqukn laHko ugha gSA vr% vuUr gS ughaA (1)

17.
2

1

3

MC
P

V
= (½)

21 2
.

3 3
PV MC K E= = (½)

PV = nRT (½)

K.E ∝ T (½)

18. AP = h (½)

( )2e

GM
g

R h

′
′ =

− (½)

( )34

3
e

R hM π ρ′ −= (½)

e

1
R

h
g g

 
−′ =  

 
(½)

19. (a) = 6 + 8tv i j (1+1+1)

      8=a j

(b) 6 16 or 36 256 19.8m/sv= + = + =v i j .

     v x-v{k osQ lkFk tan-1 (8/3) dks.k cukrk gSA

20. (i) 5 m/ s 37at °  to N. (1)

(ii) (a) ( )1tan of N, (b) 7 m/s3/ 7
− (½ + ½)

(iii) fLFkfr (1) esa og foijhr rV ij U;wure le; esa igq¡psxkA (1)

A

Re
P

h
P
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21. (i) (a) 1.25 J , 10J (1)

    (b) vUrj ok;q osQ ';ku&cy }kjk fd, x, dk;Z osQ dkj.k gSA (1)

(ii) (b) (1)

22. (a)

([khapuk)
(èkosQyuk)

[khapus dh fLFkfr esa F sinθ uhps dh vksj uxus okys oqQy cy dks de dj nsrk gSA (1)

(b) 2,x t y t= =

 
10, 2 m s

x y
a a −= =

 F = 0.5×2 = 1N. y-v{k osQ vuqfn'k            (2)

23. (a) lekarj v{k izes; dk dFku            (1)

(b)
27

5
MR  (lekarj v{k izes; dk mi;ksx djosQ)            (1)

yacor~ v{k izes; dk dFku (1)

24. ekuk  F
1
 ,oa F

2
 Øe'k% nhokj ,oa iQ'kZ osQ izfrfØ;k cy gSaA

N–W = 0            (1)

F–F
1
 = 0 (½)

( )12 2 – 01/2F W =           (½)

W = N = 20 × 9.8 N = 196 N

F = F
1
 = /4 2w = 34.6N           (½)

F
2
 = 2 2F N+ = 199.0N           (½)
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cy F
2
 {kSfrt ls α dks.k cukrk gSA

–1tan / 4 2, tan 4 2N Fα = = α =  (½)

25. (a) cksbax foeku dk Hkkj nkckUrj osQ dkj.k Åij dh vksj yxus okys cy }kjk larqfyr gksrk gSA

    5 –23.3 10 kg 9.8msP A∆ × = × × (½)

   ∆ = × ×5 –2 2(3.3 10 kg 9.8m s )/500mP (½)

        = 6.5×103 N m–2

(b) i{kksa osQ fupys vkSj Åijh i`"Bksa osQ chp nkckUrj gS%

     ( ) ( )2 2
2 1/ 2 –P v v∆ = ρ (½)

tgk¡ v
2
 Åijh i`"B ij ok;q dh pky rFkk v

1
 fupys i`"B osQ uhps ok;q dh pky gSA

( )2 1
2 1

2
–

p
v v

v v

∆
=

ρ + (½)

     ( ) –1
1 2 /2 960km/h 267msavv v v= + = = (½)

      ( ) 2
2 1– / / 0.08

avavv v v P v= ∆ ρ ≅

(½)

26. (a) O;qRØe Å"ek batu dk fl¼kar (1)

(b) (1)

iz.kkyh

lzksr T2

vfHkxe T2

W = Q -Q1 2
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(c) 
2

1 2

T

T T
β =

− (1)

27.
+ 

=  + 

o

o
S

v v
v v

v v . (3)

28. (a) ljy yksyd dk fp=k ftl ij cy n'kkZ, x, gksaA (1)

lw=k 2
l

T
g

π=  dh O;qRifÙk (2)

(b) ( )1 1sin
o

tθ θ ω δ= +

( )2 2sin
o

tθ θ ω δ= +

igys osQ fy,] ( )12 , sin 1tθ ω δ= ° ∴ + =

nwljs osQ fy, ( )21 , sin 1/2tθ ω δ= − ° ∴ + = −

1 290 , 30t tω δ ω δ∴ + = ° + = − °

1 2 120δ δ∴ − = ° (2)

29. (a) osQf'kdk O;ogkj dh ifjHkk"kk (1)

osQf'kdk p<+ko osQ fy, fp=kA (½)

O;qRifÙk (1½)

(b) i`"B ruko osQ dkj.k nzo dh c¡n U;wure i`"B {ks=k xzg.k djrh gSa tks

xksys dk gksrk gSA (2)

30. (a) fp=k (1)

lw=k 
1 /2

tan

1 tan
s

V rg
+  =   −  

µ α
µ α

 dh O;qRifÙk (2)

(b) 0.4 m s-1 (2)
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