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vH;kl rFkk vfrfjDr vH;klksa osQ mÙkj

vè;k; 9

9.1 1.8

9.2 (a) fn, x, xzkiQ osQ vuqlkj 150 × 106 N m–2 izfrcy osQ fy, foÑfr 0.002 gS A vr% inkFkZ dk ;ax izR;kLFkrk xq.kkad
= 7.5 × 1010 N m–2

(b) inkFkZ dh lfUudV ijkHko lkeF;Z = 3 × 108 N m–2

9.3 (a) inkFkZ A

(b) inkFkZ A vf/d rU; inkFkZ gS D;ksafd blesa izR;kLFkrk lhek rFkk foHkatu fcanq osQ eè; vizR;kLFk fo:i.k
inkFkZ B dh vis{kk vf/d gS A

9.4 (a) xyr

(b) lR;

9.5 1.5 × 10–4 m (LVhy)_ 1.3 × 10–4 m (ihry)

9.6 foLFkkiu = 4×10–6 m

9.7 2.8×10–6

9.8 0.127

9.9 7.07×10
4 

N

9.10 D
copper

/D
iron

 = 1.25

9.11 1.539 × 10-4 m

9.12 2.026 × 109 Pa

9.13 1.034 × 103 kg/m3
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9.14 0.0027

9.15 0.058 cm3

9.16 2.2 × 106 N/m2

9.17 fugkbZ osQ f'k[kj ij nkc = 2.5 × 1011 Pa

9.18 (a) 0.7 m (b)  LVhy rkj ls 0.43 m

9.19 yxHkx 0.01 m

9.20 260 k N

9.21 2.5 × 10–4 m3

vè;k; 10

10.3 (a) ?kVrk gS]  (b) c<+rh] ?kVrh]  (c) vo:i.k foo`Qfr]  vo:i.k foo`Qfr dh nj  (d) nzO;eku laj{k.k fu;e] cuwZyh osQ
lehdj.k ls (e) vf/d

10.5 6.2 × 106 Pa

10.6 10.5 m

10.7 leqnz eas ml xgjkbZ ij nkc yxHkx 3 × 107 Pa gS A ;g lajpuk mi;qDr gS D;kasfd ;g blls dgha vf/d izfrcy@nkc
dks l¡Hkky ldrh gS A

10.8 6.92 × 105 Pa

10.9 0.800

10.10 fLifjV okyh Hkqtk esas ikjs dk Lrj mQij mBsxk_ ikjs osQ Lrjksa esa varj = 0.221 cm

10.11 ugha] cuwZyh dk fu;e osQoy /kjkjs[kh; izokgksa ij gh ykxw gksrk gS A

10.12 ugha] ftu nks fcanqvksa ij cuwZyh osQ lehdj.k dk vuqiz;ksx djuk gS muosQ chp ok;qeaMyh; nkcksa esa lkFkZd varj gksuk
pkfg, A

10.13 9.8 × 102 Pa (jsuYM~l la[;k yxHkx 0.3 gS] vr% izokg Lrjh; gS A)

10.14 1.5 × 103 N

10.15 fp=k (a) lgh ugha gS ¹dkj.k % ladh.kZu ij (tgk¡ uyh dh vuqizLFk dkV dk {ks=kiQy de gS) nzO;eku lja{k.k fu;e
osQ dkj.k izokg dh pky vf/d gS A ifj.kkeLo:i] cuwZyh osQ fl¼kar osQ vuqlkj ogk¡ ij nkc de gS A geus ;g
ifjdYiuk dh gS fd rjy vlaihM~; gS Aº

10.16 0.64 m s–1

10.17 2.5 × 10–2 N m–1

10.18 (b) rFkk (c) osQ fy, 4.5 × 10–2 N vFkkZr~ Bhd mruk gh ftruk (a) esssa gS A

10.19 nkc&vkf/D; = 310 Pa , oqQy nkc = 1.031 × 105 Pa A rFkkfi] pwafd iz'u esa fn;k x;k vkadM+k rhu vadksa rd ;FkkFkZ
gS] gesa cw¡n osQ Hkhrj oqQy nkc dks 1.01× 105 Pa fy[kuk pkfg, A

10.20 lkcqu osQ cqycqys osQ Hkhrj nkc&vkf/D; = 20.0 Pa _ lkcqu osQ foy;u esas Mwcs ok;q osQ cqycqys osQ Hkhrj nkc&vkf/D;
= 10.0 Pa A ok;q osQ cqycqys osQ fy, ckgj dk nkc = 1.01 × 105 + 0.4 × 103 × 9.8 × 1.2 = 1.06 × 105 Pa A nkc vkf/D;
bruk de gS fd rhu lkFkZd vadksa rd ok;q osQ cqycqys osQ Hkhrj oqQy nkc = 1.06 × 105 Pa A

10.21 55 N (è;ku nhft,] vk/kj dk {ks=kiQy mRrj dks izHkkfor ugha djrk) A

vH;kl rFkk vfrfjDr vH;klksa osQ mÙkj 411
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412 HkkSfrdh

10.22 (a) (a) osQ fy,] fujis{k nkc = 96 cm (Hg) _ izekih nkc = 20 cm (Hg)

(b) osQ fy,] fujis{k nkc = 58 cm (Hg)_ izekih nkc = –18 cm (Hg) A

(b) ckb± Hkqtk esas ikjk mQij p<+sxk rkfd nksuksa Hkqtkvksa osQ ikjn ryksa esa varj 19 cm gks tk, A

10.23 nks leku {ks=kiQyksa okys vk/kjksa ij nkc (vkSj blhfy, cy) leku gSa A ijarq ty }kjk crZu dh nhokjksa ij Hkh cy
vkjksfir fd;k tkrk gS] ;fn crZu dh nhokjsa vk/kj osQ iw.kZr% vfHkyacor ugha gSa] rks bl ckr dk 'kwU;srj mQèokZ/j ?kVd
gksrk gS A ty }kjk crZu dh nhokjksa ij vkjksfir cyksa dk usV mQèokZ/j ?kVd igys crZu osQ fy, nwljs crZu dh rqyuk
esa vf/d gksrk gS A vr% nksuksa izdj.kksa esa vk/kjksa ij leku cy vkjksfir gksus ij Hkh crZuksa osQ Hkkj fHkUu&fHkUu gksrs gSaA

10.24 0.2 m

10.25 (a) nkc ßkl vf/d gS_ (b) rjy izokg dk osx c<+us ij {k;dkjh cy vf/d egRoiw.kZ gks tkrs gSa A

10.26 (a) 0.98 m s–1 ; (b) 1.24 × 10–5 m3 s–1

10.27 4393 kg

10.28 5.8 cm s–1, 3.9 × 10–10 N

10.29  5.34 mm

10.30 igyh uyh osQ fy, nkckarj (vory rFkk mRry ik'oks± osQ chp) −
= × × × =

3

–210
2 7 3 10 48 7 Pa

3
. . A blh izdkj nwljh

uyh osQ fy, nkckarj = 97.3 PaA iQyLo:i] nksuksa ufy;ksa esa Hkjs ty osQ Lrjksa eas varj  = =
×

3

48.7
m 5.0 mm

10 9.8
A iryh

uyh esa ty dk Lrj vis{kko`Qr mQ¡pk gS (è;ku nhft, 'kwU; Li'kZ dks.k osQ fy, uopanzd (meniscus) dh f=kT;k uyh
dh f=kT;k osQ leku gksrh gS A nksuksa ufy;ksa esa i`"B dk vory ik'oZ 1 ok;qeaMy nkc ij gS A

10.31(b) 8 km A ;fn ge m¡QpkbZ osQ lkFk g osQ eku esa ifjorZu dks fopkj esa yk,¡ rks mQ¡pkbZ oqQN vf/d gksxh &
yxHkx 8.2 km A

vè;k; 11

11.1 fu;kWu % – 248.58 °C = – 415.44 °F

CO
2
 :  –56.60 °C = – 69.88 °F [t

F
 = 

9
32

5

tc + ] mi;ksx dhft, A

11.2 A B

4

7
T  T

 =  
 

11.3 384.8 K

11.4 (a) f=kd fcanq ,d vf}rh; rkikad gksrk gS_ xyu fcanq rFkk DoFku fcanq osQ rkikad nkc ij fuHkZj djrs gSa_
(b) ,d vU; fu;r rkikad Lo;a fujis{k 'kwU; gksrk gS_ (c) f=kd fcanq 0.01 °C gS 0 °C ugha gS_ (d) 491.69

11.5 (a) T
A
 = 392.69 K, T

B
 = 391.98 K ; (b) ;g folaxfr blfy, mRiUu gksrh gS D;ksfd xSlsa iw.kZr% vkn'kZ xSlsa ugha gksrha A

bl folaxfr dks de djus osQ fy, ikB~;kad de ls de nkcksa ij ysus pkfg, vkSj ekis x, rkiksa rFkk xSl osQ f=kd
fcanq ij ije nkc osQ chp [khaps x, vkjs[k dks tcfd nkc 'kwU; dh vksj vxzflr gksrk gS rks vU; rkiksa dks izkIr djus
osQ fy, cfgosZf'kr (extrapolate) djuk pkfg, A bu ifjfLFkfr;ksa esa xSlsa vkn'kZ xSl tSlk O;ogkj djus yx tkrh gSa A

11.6 NM+ dh 45.0 °C ij okLrfod yackbZ = 63.0 + 0.0136 = 63.0136 cm (rFkkfi gesa ;g dguk pkfg, fd rhu lkFkZd vadksa
ij yackbZ esa varj 0.0136 cm gS] ijarq oqQy yackbZ rhu lkFkZd vadksa rd 63.0 cm gh gS A blh NM+ dh 27.0 °C ij
yackbZ = 63.0 cm
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11.7 tc /qjh dks –69 °C rd BaMk fd;k tkrk gS rks ifg;k /qjh ij p<+rk gSA

11.8 O;kl esa o`f¼ dk ifjek.k = 1.44 × 10–2 cm

11.9 3.8 × 102 N

11.10 pwafd la;ksftr NM+ osQ fljs f'kaoQts esa tdM+s ugha gSa vr% nksuksa esas eqDr :i ls izlkj gksxk A

∆l
ihry

 = 0.21 cm ; ∆l
LVhy

 = 0.126 cm = 0.13 cm

yackbZ esa oqQy ifjorZu = 0.34 cm A pwafd NM+sa izlkj osQ fy, Lora=k gSa] muesa dksbZ rkih; izfrcy mRiUu ugha gksrk A

11.11 0.0147 = 1.5 × 10–2

11.12 103 °C

11.13 1.5 kg

11.14 0.43 J g–1 K–1 ; derj

11.15 xSlsa f}ijek.kqd gSa] rFkk LFkkukarj.k dh Lokra=; dksfV osQ vfrfjDr mudh vU; Lokra=; dksfV (vFkkZr~ xfr dh vU;
fo/k,¡) Hkh laHko gSa A xSl osQ rki esaa oqQN o`f¼ osQ fy, lHkh fo/kvksa dh ekè; mQtkZ esa o`f¼ djus osQ fy, mQ"ek
dh vkiwfrZ djuh gksrh gS A iQyLo:i] ,d ijek.kqd xSlksa dh rqyuk esa f}ijek.kqd xSlksa dh eksyj fof'k"V mQ"ek vf/d
gksrh gS A ;g n'kkZ;k tk ldrk gS fd ;fn ge osQoy xfr dh ?kw.khZ fo/k ij gh fopkj djsa rks f}ijek.kqd xSlksa dh
eksyj fof'k"V mQ"ek (5/2)R gksrh gS tks osQoy Dyksjhu dks NksM+dj lkj.kh esas fn, x, lHkh xSlksa osQ izs{k.kksa osQ fy, lR;
gS A Dyksjhu dh eksyj fof'k"V mQ"ek dk vf/d eku ;g n'kkZrk gS fd Dyksjhu osQ v.kq esa dejs osQ rki ij ?kw.khZ fo/k
osQ vfrfjDr daiu fo/k Hkh mifLFkr gS A

11.16 4.3 g/min

11.17 3.7 kg

11.18 238 °C

11.20 9 min

11.21 (a) f=kd fcanq ij rki = – 56.6 °C rFkk nkc = 5.11 atm

(b) nkc ?kVus ij CO
2
 dk DoFkukad rFkk xyukad nksuksa ?kV tkrs gSa A

(c) CO
2
 osQ Økafrd rki ,oa nkc Øe'k% 31.1 °C rFkk 73.0 atm gSa A blls mPp rki ij CO

2
 nzfor ugha gksxh] pkgs

ml ij fdruk Hkh vf/d nkc vkjksfir fd;k tk, A

(d) (a) ok"i_ (b) Bksl_ (c) nzo

11.22 (a) ugha] ok"i lh/s gh Bksl esa la?kfur gks tkrh gS A

(b) ;g nzo izkoLFkk eas ifjo£rr gq, fcuk gh lh/s Bksl esa la?kfur gks tkrh gS A

(c) ;g igys nzo izkoLFkk esa vkSj fiQj ok"i izkoLFkk esa ifjo£rr gksrk gS A xyukad rFkk DoFkukad os fcanq gSa tgk¡
10 atm osQ fu;r nkc ij P-T vkjs[k dks {kSfrt js[kk xyu rFkk ok"iu oØksa dks izfrPNsfnr djrh gSA

(d) ;g nzo izkoLFkk osQ fdlh Li"V laØe.k dks ugha n'kkZ,xk A ijarq tSls&tSls bldk nkc c<+sxk ;g vius vkn'kZ
xSl O;ogkj ls vf/dkf/d gVrk tk,xk A

vè;k; 12

12.1  16 g/min

12.2   934 J

12.4   (2)7/5 = 2.64

12.5  16.9 J

vH;kl rFkk vfrfjDr vH;klksa osQ mÙkj 413
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414 HkkSfrdh

12.6 (a) 0.5 atm (b) 'kwU; (c) 'kwU; (xSl dks vkn'kZ ekurs gq,) (d) ugha] pwafd izfØ;k (ftls eqDr izlkj dgrs gSa) rhoz gS
rFkk fu;af=kr ugha dh tk ldrh A varj voLFkk,¡ lkE; voLFkk,¡ ugha gksrha rFkk xSl lehdj.k dk ikyu ugha djrha A
oqQN le; osQ i'pkr~ xSl lkE;koLFkk esa ykSV vkrh gsS tks mlosQ P-V-T i`"B ij fLFkr gksrh gS A

12.7 15%, 3.1×109 J

12.8 25 W

12.9 450 J

12.10 10.4

vè;k; 13

13.1 4 × 10–4

13.3 (a) fcanqfdr vkjs[k ̂ vkn'kZ* xSl O;ogkj osQ rnuq:ih gS_ (b) T
1
 > T

2
_ (c) 0.26 J K–1 ; (d) ugha, 6.3 × 10–5 kg H

2
 ls leku

eku izkIr gksxk A
13.4 0.14 kg

13.5 5.3 × 10–6 m3

13.6 6.10 × 1026

13.7 (a) 6.2 × 10–21 J ; (b) 1.24 × 10–19 J ; (c) 2.1 × 10–16 J

13.8 gka¡] vkoksxknzks fu;e osQ vuqlkj A ugha] rhuksa xSlksa esa lcls gydh xSl osQ fy, v
rms
 lokZf/d gS_ fu;kWu A

13.9 2.52 × 103 K

13.10 ekè; eqDr iFk osQ fy, fuEufyf[kr lw=k dk mi;ksx dfj,

2

1

2 
l

n d
=

;gk¡ d v.kq dk O;kl gS A fn, x, rki rFkk nkc osQ fy, N/V = 5.0×1025 m–3 rFkk l  = 1.0 × 10–7 m ; v
rms 

= 5.1 × 102 m s–1

la?kê ð vkòfRr rmsv

l
= = 5.1 × 109 s–1 A la?kê ð }kjk fy;k x;k le; = 

rm s

d

v
= 4 × 10–13 s A ozQekxr la?kê ðksa osQ chp fy;k

x;k le; 
10

2 10 s

rms

−= = ×
l

v
A bl izdkj] Øekxr la?kê ðksa osQ chp dk le; 1 la?kê ð esa yxs le; dk 500 xquk gS A

bl izdkj fdlh xSl dk dksbZ v.kq vo'; gh vf/dak'k le; eqDr xfr djrk gS A

13.11 yxHkx 24 cm ikjk ckgj fudy tkrk gS rFkk 'ks"k ikjs dk 52 cm mQ¡pk LraHk rFkk 48 cm ok;q dk LraHk blesa tqM+dj cká
ok;qeaMyh; nkc osQ lkFk lkE; (larqyu) esa jgrs gSa (;gk¡ ge ;g ekurs gSa fd iz;ksx dh leLr vof/ esa rki esas dksbZ
varj ugha gksrk)A

13.12 vkWDlhtu

13.14 dkcZu [1.29A
°
]; lksuk [1.59A

°
] ; nzfor ukbVªkstu [1.77A

°
] ; fyfFk;e [1.73A

°
] ; nzfor Ýyqvksjhu [1.88A

°
] A

vè;k; 14

14.1 (b), (c)

14.2 (b) rFkk (c) ljy vkorZ xfr_ (a) rFkk (d) vkorhZ xfr dks fu:fir djrs gSa ijarq ljy vkorZ xfr dk fu:i.k ugha djrs
¹fdlh cgqijek.kqd v.kq dh dbZ izko`Qfrd vko`fRr;k¡ gksrh gSa_ vr% O;kid :i esa] bldk daiu fofHkUu vko`fRr;ksa dh
dbZ ljy vkorZ xfr;ksa dk vè;kjksi.k gksrk gS A ;g vè;kjksi.k vkorhZ rks gksrk gS] ijarq ljy vkorZ xfr ugha gksrkºA
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14.3 (b) rFkk (d) vkorhZ gSa ftuesa izR;sd dk vkorZdky 2 s gS_ (a) rFkk (c) vkorhZ ugha gSa ¹è;ku nhft,] fdlh xfr osQ
vkorhZ gksus osQ fy, osQoy fdlh ,d fLFkfr dh iqujko`fÙk gksuk gh i;kZIr ugh gksrk_ ,d vkorZdky dh leLr xfr
dh Øekxr iqujko`fÙk gksuh pkfg,º A

14.4 (a) ljy vkorZ xfr] T = 2π/ω _ (b) vkorhZ] T = 2π/ω ijarq ljy vkorZ xfr ugha_ (c) ljy vkorZ xfr] T = π/ω_
(d) vkorhZ] T = 2π/ω ijarq ljy vkorZ xfr ugha_ (e) vukorhZ_ (f) vukorhZ (izko`Qfrd fu;eksa osQ vuqlkj Lohdkj djus
;ksX; ugha D;ksafd tSls gh t → ∞] iQyu → ∞)

14.5 (a) 0, +, + ; (b) 0, –, – ; (c) –, 0, 0 ; (d) –, –, – ; (e) +, +, + ; (f) –, –, –

14.6 (c) ljy vkorZ xfr dk fu:i.k djrk gS A
14.7 A = 2  cm, φ = 7π/4 ; B = 2  cm, α = π/4

14.8 219 N

14.9 vko`fÙk = 3.2 s-1_ nzO;eku dk vf/dre Roj.k = 8.0 m s-2_ nzO;eku dh vf/dre pky = 0.4 m s-1

14.10 (a) x = 2 sin 20 t (b) x = 2 cos 20 t

(c) x = –2 cos 20 t

;gk¡ x cm esa gS A bu iQyuksa osQ u rks vk;ke esa dksbZ varj gS] vkSj u gh vkòfÙk esa dksbZ varj gS A budh izkjafHkd dykvksa
esa varj gS A

14.11 (a) x = –3 sin π t, ;gk¡ x dks cm esa ekik x;k gS A

(b) x = –2 cos π/2 t, ;gk¡ x dks cm esa ekik x;k gS A

14.13 (a) (a) rFkk (b) nksuksa osQ fy, F/k

(b) (a) osQ fy, T
m

k

  2= π  rFkk (b) osQ fy, T
m

k

  2

2 

= π

14.14 100 ehVj@feuV

14.15 8.4 s

14.16 (a) ljy yksyd osQ fy, k Lo;a m osQ vuqØekuqikrh gS] blfy, m fujLr gks tkrk gSA

(b) sin θ < θ ; ;fn izR;ku;u cy mg sin θ dk izfrLFkkiu mg θ  ls dj nsa] rc bldk vFkZ ;g gksxk fd cM+s dks.kksa
osQ fy, g osQ  ifjek.k esa  izHkkoh  deh] rFkk  bl  izdkj  lw=k T = 2π √

—
l/g ls izkIr vkorZdky osQ ifjek.k esa

o`f¼] tgk¡ ;g dYiuk dh xbZ gS fd sin θ = θ (tks lHkh NksVs dks.kh; foLFkkiuksa osQ fy, yxHkx lR; gksrk gS A)

(c) gk¡] D;ksafd dykbZ ?kM+h esa vkorZdky (xfr) dekuh&fØ;k ij fuHkZj djrk gS] ftldk xq#Roh; Roj.k ls dksbZ laca/
ugha gksrk A

(d) Lora=krkiwoZd fxjrs gq, euq"; osQ fy, xq#Roh; Roj.k g dk izHkkoh eku 'kwU; gks tkrk gS] vr% vko`fRr 'kwU; gS A

14.17 π=T 2
g2 4 2

l

+ v /R
_ laosQr% {kSfrt ry esa dk;Zjr f=kT; (vjh;) Roj.k osQ 

2
v

R
 osQ dkj.k izHkkoh xq#Roh; Roj.k ?kV

tk,xk A

14.18 lkE;koLFkk esa] dkWoZQ dk Hkkj mRIykou cy osQ cjkcj gksrk gS A tc dkWoZQ dks x nwjh rd uhps nck;k tkrk gS] rc ml

ij usV mRIykou cy Axρ
l
g dk;Z djrk gS A vr% cy fLFkjkad k = Aρ

l
g A vc m = Ahρ rFkk 2

m
T

k
π=  dk mi;ksx

djosQ ge vko';d lw=k izkIr dj ldrs gSa A

vH;kl rFkk vfrfjDr vH;klksa osQ mÙkj 415
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14.19 tc nksuksa fljs ok;qeaMy dh vksj [kqys gSa rFkk nksuksa Hkqtkvksa esa Hkjs nzoksa osQ ryksa esa varj h gS] rc nzo&LraHk ij vkjksfir
usV cy Ahρg gS] ;gk¡ A uyh dh vuqizLFk dkV dk {ks=kiQy rFkk ρ uyh esa Hkjs nzo dk ?kuRo gS A pwafd izR;ku;u cy
h osQ vuqØekuqikrh gS] vr% xfr ljy vkorZ gS A

14.20 T = 2π 2
Vm/Ba  ;gk¡ B ok;q dk vk;ru izR;kLFkrk xq.kkad gS A lerkih ifjorZu osQ fy, B = P A

14.21 (a) 5 × 104 N m–1; (b) 1344.6 kg s–1

14.22 laosQr % ekè; xfrt mQtkZ 2

0

1 1

2

T

mv dt
T

= 

ekè; fLFkfrt mQtkZ 2

0

1 1

2

T

kx dt
T

= 

14.23 laosQr % fdlh ejksM+h yksyd osQ fy, vkorZdky 2 /T I α= ] ;gk¡ I ?kw.kZu v{k osQ ifjr% tM+Ro vk?kw.kZ gS A gekjs

izdj.k esa I = 
2

1
MR2, ;gk¡ M pfØdk dk nzO;eku rFkk R mldh f=kT;k gS A nh xbZ jkf'k;ksa osQ eku j[kus ij]

α = 2.0 N m rad–1 A

14.24 (a) –5π2 m s–2 ; 0; (b) –3π2 m s–2; 0.4π m s–1; (c) 0 ; 0.5 π m s–1

14.25 ω

 
+ 

 

2
2 0
0 2

v
x

vè;k; 15

15.1 0.5 s

15.2 8.7 s

15.3 2.06 × 104 N

15.4 vkn'kZ xSl fu;e eku yhft, % 
RT

P
M

=

;gk¡ ρ  xSl dk ?kuRo M vkf.od nzO;eku rFkk T  rki gS A

blls gesa γ
=

RT
v

M
 izkIr gksrk gS A

blls ;g iznf'kZr gksrk gS fd rjax dh pky v

(a) nkc ij fuHkZj ugha djrhA

(b) rki osQ lkFk √
—
T  osQ vuqlkj c<+rh gS A

(c) ty dk vkf.od nzO;eku (18), N
2
 osQ vkf.od nzO;eku (28) rFkk vkWDlhtu osQ vkf.od nzO;eku (32) ls de

gS] vr% vknzZrk esa o`f¼ gksus ij ok;q dk vkf.od nzO;eku ?kV tkrk gS] iQyLo:i pky v c<+ tkrh gS A

15.5 bldk foykse lR; ugha gS A fdlh izxkeh rjax osQ Lohdkj djus ;ksX; iQyu osQ fy, ,d izR;{k vko';drk ;g gS
fd ;g gj le; rFkk gj LFkku ij ifjfer gksuh pkfg, A fn, x, iQyuksa esa ls osQoy iQyu (c) gh bl 'krZ dks larq"V
djrk gS A 'ks"k iQyu laHkor;k fdlh izxkeh rjax dks fu:fir ugha dj ldrs A

15.6 (a) 3.4 × 10–4 m (b) 1.49 × 10–3m

15.7 4.1 × 10–4m

15.8 (a) ;g izxkeh rjax gS] tks 20 m s–2 pky ls nk,¡ ls ck,¡ xfr'khy gS A
(b) 3.0 cm, 5.7 s–1 Hz

(c)  π/4

(d) 3.5 m
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15.9 lHkh xzkiQ T;koØh; gSa A bu lHkh osQ vk;ke rFkk vko`fÙk;k¡ leku gSa] ijarq izkjafHkd dyk,¡ fHkUu gSa A
15.10 (a) 6.4 π rad

(b) 0.8 π rad

(c) π rad

(d) (π/2) rad

15.11 (a) vizxkeh rjaxas
(b) lHkh rjaxksa osQ fy, l = 3 m, n = 60 Hz rFkk v  = 180 m s-1

(c) 648 N

15.12 (a) fuLianksa dks NksM+dj Mksjh osQ vU; lHkh fcanqvksa dh vko`fRr rFkk dyk leku gSa] ijarq vk;ke leku ugha gSa A
(b) 0.042 m

15.13 (a) ;g iQyu vizxkeh rjax dks fu:fir djrk gS A
(b) fdlh Hkh rjax osQ fy, Lohdkj djus ;ksX; iQyu ugha A
(c) izxkeh xq.kko`fRr rjax A
(d) nks vizxkeh rjaxksa dk vè;kjksi.k A

15.14 (a) 79 m s–1

(b) 248 N

15.15 347 m s–1

laosQr % v
n
 = 

(2 1)

4

n v

l

−
; fdlh ,d fljs ls can ikbi osQ fy,  n = 1, 2, 3,......

15.16 5.06 km s–1

15.17 izFke xq.kko`fRr (ewy Lojd)] ugha
15.18 318 Hz

15.20 (i) (a) 412 Hz (b) 389 Hz; (ii) izR;sd izdj.k esa 340 m s–1

15.21 400 Hz, 0.875 m, 350 m s–1 A ugha] D;ksafd bl izdj.k esa ekè;e osQ lkis{k izs{kd rFkk Ïksr nksuksa xfr'khy gSa A
15.22 (a) 1.666 cm, 87.75 cm s–1 A ugha] rjax izlkj.k dk osx –24 m s–1A

(b) os lHkh fcanq ftudh nwfj;k¡ n λ (n = ± 1, ± 2, ± 3....) gSa] ;gk¡ λ = 12.6 m (fcanq x = 1 cm ls)A
15.23 (a) fdlh Lian dh dksbZ fuf'pr vko`fRr vFkok rjaxnS?;Z ugha gksrh A ijarq mldh (fdlh v{ksi.kh ekè;e esa) izlkj.k

dh ,d fuf'pr pky gksrh gS A
(b) ugha

15.24 y = 0.05 sin (ω t – k x); ;gk¡ ω = 1.61 × 103 s–1, k = 4.84 m–1; x  rFkk y dks ehVj esa ekik x;k gS A
15.25 45.9 kHz

15.26 1920 km

15.27 42.47 kHz
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xzaFk lwph

ikB~;iqLrosaQ

bl iqLrd esas ftu fo"k;ksa dks lfEefyr fd;k x;k gS] mu fo"k;ksa osQ vfrfjDr vè;;u osQ fy, vki fuEufyf[kr iqLrdksa
eas ls ,d ;k vf/d iqLrosaQ i<+uk pkgsaxs A ;|fi bu iqLrdksa esa ls oqQN mPp Lrj dh gSa vkSj muesa ,sls vusd fo"k; fn,
x;s gSa tks bl iqLrd esa ugha gSa A

1 Ordinary Level Physics, A.F. Abbott, Arnold-Heinemann (1984).

2 Advanced Level Physics, M. Nelkon and P. Parker, 6th Edition Arnold-Heinemann (1987).

3 Advanced Physics, Tom Duncan, John Murray (2000).

4 Fundamentals of Physics, David Halliday, Robert Resnick and Jearl Walker, 7th Edition John

Wily (2004).

5 University Physics, H.D. Young, M.W. Zemansky and F.W. Sears, Narosa Pub. House (1982).

6 Problems in Elementary Physics, B. Bukhovtsa, V. Krivchenkov, G. Myakishev and V. Shalnov,

Mir Publishers, (1971).

7 Lectures on Physics (3 volumes), R.P. Feynman, Addision – Wesley (1965).

8 Berkeley Physics Course (5 volumes) McGraw Hill (1965).

a. Vol. 1 – Mechanics: (Kittel, Knight and Ruderman)

b. Vol. 2 – Electricity and Magnetism (E.M. Purcell)

c. Vol. 3 – Waves and Oscillations (Frank S. Craw-ford)

d. Vol. 4 – Quantum Physics (Wichmann)

e. Vol. 5 – Statistical Physics (F. Reif)

9 Fundamental University Physics, M. Alonso and E. J. Finn, Addison – Wesley (1967).

10 College Physics, R.L. Weber, K.V. Manning, M.W. White and G.A. Weygand, Tata McGraw

Hill (1977).

11 Physics: Foundations and Frontiers, G. Gamow and J.M. Cleveland, Tata McGraw Hill (1978).

12 Physics for the Inquiring Mind, E.M. Rogers, Princeton University Press (1960)

13 PSSC Physics Course, DC Heath and Co. (1965) Indian Edition, NCERT (1967)

14 Physics Advanced Level, Jim Breithampt, Stanley Thornes Publishers (2000).

15 Physics, Patrick Fullick, Heinemann (2000).

16 Conceptual Physics, Paul G. Hewitt, Addision-Wesley (1998).

17 College Physics, Raymond A. Serway and Jerry S. Faughn, Harcourt Brace and Co. (1999).

18 University Physics, Harris Benson, John Wiley (1996).

19 University Physics, William P. Crummet and Arthur B. Western, Wm.C. Brown (1994).

20 General Physics, Morton M. Sternheim and Joseph W. Kane, John Wiley (1988).
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21 Physics, Hans C. Ohanian, W.W. Norton (1989).

22 Advanced Physics, Keith Gibbs, Cambridge University Press (1996).

23 Understanding Basic Mechanics, F. Reif, John Wiley (1995).

24 College Physics, Jerry D. Wilson and Anthony J. Buffa, Prentice-Hall (1997).

25 Senior Physics, Part – I, I.K. Kikoin and A.K. Kikoin, Mir Publishers (1987).

26 Senior Physics, Part – II, B. Bekhovtsev, Mir Publishers (1988).

27 Understanding Physics, K. Cummings, Patrick J. Cooney, Priscilla W. Laws and Edward

F. Redish, John Wiley (2005)

28 Essentials of Physics, John D. Cutnell and Kenneth W. Johnson, John wiley (2005)

lkekU; iqLrosaQ

foKku osQ vuqnsf'kr rFkk euksjatd lkekU; vè;;u osQ fy, vki fuEufyf[kr iqLrdksa esa ls oqQN iqLrosQa i<+uk pkgasxs A rFkkfi
è;ku jf[k,] buesa ls oqQN iqLrdksa dks fy[kus dk Lrj vkidh izLrqr iqLrd osQ Lrj ls dkiQh mPp j[kk x;k gS A

1 Mr. Tompkins in paperback, G. Gamow, Cambridge University Press (1967).

2 The Universe and Dr. Einstein, C. Barnett, Time Inc. New York (1962).

3 Thirty years that Shook Physics, G. Gamow, Double Day, New York (1966).

4 Surely You’re Joking, Mr. Feynman, R.P. Feynman, Bantam books (1986).

5 One, Two, Three…  Infinity, G. Gamow, Viking Inc. (1961).

6 The Meaning of Relativity, A. Einstein, (Indian Edition) Oxford and IBH Pub. Co (1965).

7 Atomic Theory and the Description of Nature, Niels Bohr, Cambridge (1934).

8 The Physical Principles of Quantum Theory, W. Heisenberg, University of Chicago Press

(1930).

9 The Physics- Astronomy Frontier, F. Hoyle and J.V. Narlikar, W.H. Freeman (1980).

10 The Flying Circus of Physics with Answer, J. Walker, John Wiley and Sons (1977).

11 Physics for Everyone (series), L.D. Landau and A.I. Kitaigorodski, Mir Publisher (1978).

Book 1: Physical Bodies

Book 2: Molecules

Book 3: Electrons

Book 4: Photons and Nuclei.

12 Physics can be Fun, Y. Perelman, Mir Publishers (1986).

13 Power of Ten, Philip Morrison and Eames, W.H. Freeman (1985).

14 Physics in your Kitchen Lab., I.K. Kikoin, MIR Publishers (1985).

15 How Things Work : The Physics of Everyday Life, Louis A. Bloomfield, John Wiley (2005)

16 Physics Matters : An Introduction to Conceptual Physics, James Trefil and Robert

M. Hazen, John Wiley (2004).
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420 HkkSfrdh

ikfjHkkf"kd 'kCnkoyh

<k¡pk Framework

;kaf=kdh Mechanics

ijekf.od Atomic

vkf.od Molecular

izdk'k oS|qr izHkko Photo electric effect

DokaVe Quantum

izfrd.k Antiparticle

fo"k; Discipline

izfr&bysDVªkWu Anti-electron

,dhdj.k Unification

U;wuhdj.k Reduction

vo;o Constituent

LFkwy Macroscopic

èkkj.kk] ladYiuk Concept

lkoZf=kd Universal

izHkko{ks=k Domain

xq#Rokd"kZ.k Gravitation

oS|qr pqacd Electromagnet

v.kqxfr fl¼kar Kinetic theory

lkaf[;dh; ;kaf=kdh Statistical mechanics

rki Temperature

vkSlr Average

ekè; Mean

ik£Fko Terrestrial

vkdk'kh; fiaM Celestial Object

xzg.k Eclipse

TokjHkkVk Tide

Tokykeq[kh Volcano

bUnzèkuq"k Rainbow

ifj?kVuk Phenomena

vU;ksU; fØ;k Interaction

izkS|ksfxdh Technology

izs{k.k Observation

xq.kkRed Qualitative

ek=kkRed Quantitative

iwokZuqeku Prediction

izfr:i.k Modelling

lR;kiu Verification

ifjdYiuk Speculation

vVdyckth Conjecture

;FkkFkZrk Accuracy

ifj'kq¼rk Precision

nh?kZòRRkh; Elliptical

lw;Z&dsanzh; Heliocentric

xzgh; Planetary

d{kk Orbit

izdh.kZu Scattering

ikjLifjd fØ;k Interplay

[kxksyh; Astronomical

fo?kVukfHkd] jsfM;ks,sfDVo Radioactive

ukfHkd Nucleus

ukfHkdh; lay;u Nuclear fusion

ukfHkdh; fo[kaMu Nuclear fission

Ükà[kyk vfHkfØ;k Chain reaction

caèku ÅtkZ Binding energy

foyksiu Annihilation

fpjlEer HkkSfrdh Classical Physics

larqyu] lkE;koLFkk Equilibrium

oS|qrxfrdh] fo|qr~&xfrdh Electrodynamics

izdkf'kdh Optics

Å"ekxfrdh Thermodynamics

pqacdh; {ks=k Magnetic field

fudk; System

vk;ueaMy Ionosphere

n{krk Efficiency

ijkl Range
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n`<+ fiaM Rigid body

fo|qr~okgh pkyd Current carrying conductor

ewy d.k Elementary particles

ok;q izfrjksèk Air resistance

fuokZfrr Evacuated

eqDr iru Free fall

vkdk'kxaxk Galaxy

fo'o Universe

HkkSfrd jkf'k Physical quantity

vuqiz;qDr HkkSfrdh Applied Physics

ekiu Measurement

lfUudVu Approximation

Roj.k Acceleration

xq#Roh; Roj.k Acceleration due to gravity

izfrjksèk Resistance

lapkj Communication

vuqiz;ksx Applications

vkf.od 'kL=k Nuclear Weapon

vkf.od 'kfDr fj,DVj Nuclear power reactor

U;wVªkWu&izsfjr fo[kaMu Neutron induced fission

oSdfYid ÅtkZ lzksr Alternative energy source

thok'eh b±èku Fossil fuel

lkSj ÅtkZ Solar energy

Hkwrkih; mQtkZ Geothermal energy

vkuqoaf'kd vfHk;kaf=kdh Genetic engineering

vk?kkr Impact

pozQnksyk (xksy pozQ) Merry go round

is'kh; cy Muscular force

Li'khZ; cy Contact force

?k"kZ.k Friction

dekuh spring

ruko tension

mRIykodrk buoyancy

';kurk Viscous force

i`"B ruko Surface tension

lw{e izHkko {ks=k Microscopic domain

varjkf.od Intermolecular

varjijekf.od Interatomic

ewy cy Fundamental force

izR;kLFk cy Elastic force

O;qRiUu cy Derived force

vkuqHkfod fu;e Empirical law

vuqØekuqikrh Directly proportional

O;qRØekuqikrh Inversely proportional

Ñf=ke mixzg Artificial satellites

eankfduh; xqPNs Galactic cluster

fotkrh; vkos'k Unlike charges

ltkrh; vkos'k Like charges

izfrd"kZ.k cy Repulsive force

vkos'k;qDr la?kVu Charged constituents

rkR{kf.kd Instantaneous

vfHkyacor~ Normally

ÅèokZ/j Vertical

yacor~ Perpendicularly

{kSfrt Horizontal

ekè;e Medium

xfrdh Dynamics

rjax fl¼kar Wave theory

fofdj.k Radiation

czkmuh xfr Brownian motion

vkisf{kdrk dk fof'k"V fl¼kar Special theory of relativity

HkkSfrdfon~ Physicist

nzO;eku&ÅtkZ rqY;rk Mass-energy equivalence

vkisf{kdrk dk O;kid fl¼kar General theory of relativity

míhfir mRltZu Stimulated emission

Ñf".kdk Black body

czãkafMdh Cosmology

LFkwy ckslkWu Massive boson

Økafrd Critical

mnklhu Neutral

fujLr Cancel

vkarfjd Intrinsic

mRlftZr] fuxZr Emitted

cksl&vkbaLVkbu lkaf[;dh Bose-Einstein Statistics

iQehZ&fMjkWd lkaf[;dh Fermi-Dirac Statistics

eSDloSy&cksYV~”keku lkaf[;dh Maxwell-Boltzamann

Statistics

ikmyh viotZu fl¼kar Pauli exclusion principle

izpozQ.k Spin

v/Ziw.kk±d Half integer

mPp ÅtkZ la?kê ð High energy collision

ukfHkdh; izfØ;k Nuclear process

{k; Decay

fofue; Exchange

laosx Momentum

vkosx Impulse
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422 HkkSfrdh

laj{k.k Conservation

izfr{ksi Recoil

vuar Infinity

;kaf=kd ÅtkZ Mechanical energy

xfrt ÅtkZ Kinetic energy

fLFkfrt ÅtkZ Potential energy

fo;qDr fudk; Isolated system

Å"ekxfrdh dk izFke fu;e First law of

    thermodynamics

:ikarj.k transformation

vfHkdkjd Reactant

mRikn Product

vfouk'kh Indestructible

iquO;ZoLFkk Rearrangement

Å"ek{ksih Exothermic

Å"ek'kks"kh Endothermic

nzO;eku&{kfr Mass defect

vkafdd :i ls Numerically

vfn'k Scalar

lfn'k Vector

jSf[kd Linear

dks.kh; Angular

lerk Parity

fofp=krk Strangeness

vfLrRo Existence

lefefr Symmetry

le:i Identical

LFkkukarjh; Translational

foLFkkiu Displacement

fnDdky Space and time

lenSf'kdrk Isotropy

vewrZ Abstract

ewrZ Concrete

ewy ek=kd Fundamental unit

O;qRiUu ek=kd Derived unit

xq.kt (vioR;Z) Multiples

viorZd Submultiples

iwoZyXu Prefix

Å"ekxfrd rki Thermodynamic

     temperature

LosPNx`ghr Arbitraily chosen

yacu] iSjsySDl Parallax

dks.kh; O;kl Angular diameter

varxzZg Inferior planets

izlj dks.k Elongation

[kxksyh; ek=kd Astronomical unit

lalwpd Detector

laxzg.k Reception

izfrèofu Echo

cká xzg Exterior planets

v/Znh?kZ v{k Semi major axis

d{kh; vof/ Orbital period

foHksnu Resolution

iqat Beam

lqjaxu lw{enf'kZdk Tunnelling microscopy

,dhÑr ijkek.oh; nzO;eku Unified atomic mass unit

    (lagfr) ek=kd
tM+Roh; nzO;eku Inertial mass

xq#Roh; nzO;eku Gravitational mass

lkFkZd vad Significant figures

foeh; lw=k Dimensional formulae

foeh; lehdj.k Dimensional equation

;knf̀PNd =kqfV;k¡ Random errors

vYiRekad =kqfV;k¡ Least count error

lqcká Portable

ifjØek] ifjozQe.k Revolution

iFk yackbZ Path length

laikrh Coincide

ewy ̄ cnq Origin

ifjek.k Magnitude

fn'kk Direction

ljy js[kh; xfr Rectilinear motion

,d&foeh; xfr One dimensional motion

i'pxkeh Backward

vxzorhZ Forward

ÅèoZxkeh] mifjeq[kh Upward

v/ksxkeh] v/kseq[kh Downward

rn~uq:i Corresponding

vkSlr osx Average velocity

vkSlr pky Average speed

ekud vadu Standard notation

izo.krk Slope

rkR{kf.kd osx Instanteneous velocity

vuar% lw{e Infinitesimally small

lac¼ Connecting
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vody xf.kr Differential calculus

vody xq.kkad Differential coefficient

Li'kZ js[kk Tangent

lhekar izfØ;k Limiting process

vkadM+s Data

;FkkFkZ O;atd Exact expression

le; dk iQyu Function of time

ur lery Inclined plane

rkR{kf.kd Roj.k Instantaneous acceleration

vkSlr Roj.k Average acceleration

jkspd y{k.k Interesting feature

fu"dks.k Smooth

vadh; vkSlr Arithmetic average

fo"ke vad Odd number

Øfed varjky Successive interval of time

jks/u nwjh Stopping distance

czs̄ dx nwfj;k¡ Braking distances

izfrfØ;k dky Reaction time

mHk;fu"B Common point

ijoy; Parabola

chtxf.kr Algebra

ngu mRikn Products of combustion

fu;r fn'kk Constant direction

fLFkj fyÝV Stationary lift

izs{kd Observer

'kq¼ xfrd Kinematic

'kq¼ xfrdh Kinematics

?kw.kZu Rotation

vkys[kh fofèk Graphical Method

fo'ys"k.kkRed fof/ Analytical method

vfn'k xq.kuiQy Scalar Product or dot

product

lfn'k xq.kuiQy Vector-product or cross

product

iz{ksI; Projectile

,dleku o`RRkh; xfr Uniform circular motion

fn'kkRed n`f"Vdks.k Directional aspect

fnd~LFkku Space

lery Plane

ifjeki Perimeter

ije eku Absolute value

lfn'kksa dk ;ksx lacaèkh& Triangle law of vector-

f=kHkqt dk fu;e addition

lfn'kksa dk ;ksx laca/h Parallelogram law of vector-

prqHkqZt dk fu;e addition

¶'kh"kZ ,oa iqPN¸ fu;e "Head and Tail" rule

fLFkfr lfn'k Position vector

foLFkkiu lfn'k Displacement vector

osx lfn'k Velocity vector

Roj.k lfn'k Acceleration vector

,dkad lfn'k Unit vectors

lfn'kksa ds tksM+ dk Associative law of vector-

lkgp;Z fu;e addition

Øe&fofues; fu;e Commutative law

forj.k dk fu;e Distributive law

laikrh Coincide

lerqY;rk Equality

'kwU;srj Non-zero

nf{k.kkorhZ fu;e Right hand rule

f=kdks.kfefr Trigonometry

funsZ'kkad Co-ordinates

mUu;u dks.k Angle of elevation

voueu dks.k Angle of declination

O;atd Expression

T;k&fu;e Law of sine

dksT;k&fu;e Law of cosine

f=kT;h; Radial

funsZ'k&ra=k Frame of reference

iQyu Function

ledkfyd Simultaneous

mM~M;u dky Time of flight

pê ðku Cliff

vfHkosaQnz cy Centripetal force

vfHkosaQnz Roj.k Centripetal acceleration

vkorZ dky Time period

vko`fRRk Frequency

dks.kh; pky Angular speed

[kk¡pk Groove

vè;kjksi.k Superposition

xq#Roh; foHko Gravitational potential

Hkzkedrk Fallacy

laosx laj{k.k Conservation of momentum

lkE;koLFkk Equilibrium

tM+Roh; Úse Inertial frame

Nn~e cy Pseduo-force
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ifjorhZ Variable

vkur ry Inclined plane

vjLrw Aristotle

;qxkarjh; Epochal

lkoZHkkSfed Universal

usV Net

la?kê ð] VDdj Collision

tM+Ro Inertia

vk?kw.kZ Moment

vkarfjd cy Internal force

lkSj ifjokj Solar system

mixzg Satellite

fo:i.k Deformation

;qXe Pair

varjkrkjdh; Interstellar space

{kf.kd] {k.k Instant

izR;kLFk Elastic

vizR;kLFk Inelastic

xfrd izfrfØ;k Kinetic reaction

xfrt ?k"kZ.k Kinetic friction

foyfxr] fo;qDr] i`Fkd Isolated

cgqHkqt Polygon

izfr{ksi] izfrf{kIr Recoil

dqa Mfyr dekuh Coiled Spring

mRIykou] mRIykodrk Buoyancy

mRIykou cy Buoyant force

laihMu Compression

izR;ku;u cy Restoring force

izlj dks.k nS?;Zo`f¼ Elongation

';ku cy Viscous force

dekuh cy Spring force

foU;kl] la:i.k Configuration

vforkU; Inextensible

lw{e] lw{en'kZuh;] Microscopic

lw{en'khZ;
LFkSfrd ?k"kZ.k Static friction

leqifLFkr xfr Impending motion

xfrd ?k"kZ.k Dynamic friction

lihZ ?k"kZ.k Sliding friction

lhekar eku Limiting value

yksVfud ?k"kZ.k Rolling friction

ckWy&cs;fjax Ball-bearing

Lusgd Lubricant

Lusgu Lubrication

Rofjr Úse Accelerated frame

dksfjvkWfyl cy Coriolis force

fujis{k fojke Absolute rest

rqY;rk Equivalence

iz.kksn Thrust

ngu'khy xSl Combustion gas

fu"dkflr xSl Ejected gas

cy funsZ'kd vkjs[k Free body diagram

O;kidhdj.k Generalisation

ladqpu Contraction

vkarfjd ÅtkZ Internal energy

vlaj{kh Non-conservative

iz{ksi iFk Trajectory

la:i.k Configuration

eand Moderator

izfr{ksighu mRltZu Recoilless emission

tkyd (ySfVl) Lattice

dks.kh; laosx Angular momentum

okekorZ Anticlockwise

dks.kh; Roj.k Angular acceleration

{ks=kh; osx Areal velocity

lefer v{k Axis of symmetry

f}vaxh fudk; Binary system

nf{k.kkorZ Clockwise

cy;qXe Couple

osaQnzd Centroid

vkyac Fulcrum

xfrikyd pØ Fly wheel

iVy Lamina

mRRkksyd&Hkqtk Lever arm

laioZQ js[kk Line of contact

tM+Rok?kw.kZ Moment of inertia

vfHkfoU;kl Orientation

n`<+ oLrq Rigid body

ifjHkze.k f=kT;k Radius of gyration

?kw.khZ; xfrt ÅtkZ Rotational  kinetic energy

cy vk?kw.kZ Torque

izes; Theorem

ruko Tension

Li'kZ js[kh; Tangential

v{kh; ?kw.kZu Axial rotation

m¡QpkbZ Altitude
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Ñf=ke Artificial

f'kyk[kaM] [kaMk'; Boulder

Ñ".k fooj Black hole

Ñf".kdk Black body

jlHkjh Berry

caèku ÅtkZ Binding energy

rkjkeaMy Constellations

funsZ'kkad fudk; Coordinate system

osaQnzkfHkeq[kh Centripetal

laizs"k.k Communication

vkadM+s Data base

vf/pØ Epicycle

nh?kZòRRk Ellipse

Hkweè;orhZ mHkkj Equational bulge

iyk;u pky Escape speed

fyÝV Elevator

ukfHk Foci

HkwosaQnzh Geocentric

HkwLFkSfrd Geostationary

Hkwledkfyd Geosynchronous

v/Zxksyh; Hemisphere

vfrifjoy; Hyperbola

rknE; Identity

O;qRØe Inverse

c̀gLifr Jupiter

v{kka'k Latitude

eaxy Mars

cq/ Mercury

d{kk Orbit

vkofrZrk Periodicity

IywVks Pluto

vè;kjksi.k Superposition

lkoZf=kd fu;e Universal law

'kqØ Venus

Hkkjghurk Weightlessness

Hkkj Weight

vkarfjd lajpuk Internal structure

vfHkyk{kf.kd xq.k Characteristic properties

bekjrh [kaM Building blocks

i`Fkdu Separation

vfrO;kiu Overlapping

?kkrkad Power

vlkFkZd Inaccurate

rjy ;kaf=kdh Machanics of fluids

ògn.kq Macromolecule

variZfjf{kIr Inter-dispersed

vfØLVyh; Amorphous

fØLVyk.kq Crystallite

va'k fØLVyh; Bksl Semi-crystalline solid

foÑfr (vi:i.k) Strain

mHk;fu"B Common to two

loZfu"B Common to all

fp=kkadu Picturisation

ijh{k.k fun'kZ (izkn'kZ) Experimental sample

Hkaxqj Brittle

ijkHko fcanq Yield point

ijkHko lkeF;Z Yield strength

pje lkeF;Z Ultimate strength

ruu lkeF;Z Tensile strength

vk?kkroè;Z Ductile

lq?kV~; {ks=k Plastic region

izR;kLFk 'kSfFkY; Elastic hysteresis

fØ;kRed Operational

O;korZu (,saBu) Twist

py nzoh; Hydraulic

fefJr Composite

ok;qeaMyh; Atmospheric

ok;qxfrdh Aerodynamics

cfg%lzko Efflux

rqY;kad Equivalent

cqycqyk Bubble

rjy Fluid

rjyxfrdh Fluid Dynamics

Iyou Floatation

va'kkafdr Calibrated

laihM~; Compressible

dsf'kdk Capillary

;qfDr Device

xs”k nkc Gauge pressure

v?kw.khZ Irrotational

/kjkjs[kh izokg Streamline flow

i`"B ruko Surface tension

i`"B mQtkZ Surface energy

iz{kksHk Turbulence
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vafre osx Terminal velocity

lajpuk Constitution

folj.k Diffusion

Lokra=;&dksfV Degree of freedom

f}&ijek.kqd Diatomic

lefoHkktu Equipartition

ifjdYiuk Hypothesis

v.kqd Molar

,d&ijek.kqd Monatomic

vkSlreqDr iFk Mean free path

lw{en'khZ Microscope

vkfoHkkZo Manifestation

izkoLFkk laozQe.k Phase transition

cgq&ijek.kqd Polyatomic

ijkx d.k Pollen grain

oxZ&ekè;ewy pky Root mean square speed

ǹ<+&?kw.khZ Rigid rotator

fof'k"V Å"ek Specific heat

nwjchu] nwjn'khZ Telescope

oaQiuh; ÅtkZ Vibrational energy

Vs<+k&es<+k Zig zag

Å"eh; Thermal

Å"ek Heat

ije rki ekiozQe Absolute scale of

     temperature

ije 'kwU; Absolute zero

vkn'kZ xSl Ideal gas

js[kh; izlkj xq.kkad Coefficient of linear

     expansion

vk;ru izlkj xq.kkad Coefficient of volume

expansion

izfros'k Surroundings (of the

system)

ÅtkZ osQ lefoHkktu dk fu;e Law of equipartition of

energy

lerkih; Isothermal

#¼ks"e Adiabatic

izkoLFkk,¡ Phases (solid, liquid, gas)

vuar lw{e Infinitesimal

lkE; js[kk Equilibrium line

;kaf=kd lkE;rk Mechanical equilibrium

Å"eh; lkE;rk Thermal equilibrium

lg&vfLrRo Co-existence

Å"ek'k; Reservoir (of heat)

vfHkxe Sink (of heat)

iz'khrd Refrigerator

fu"iknu xq.kkad Coefficient of performance

vkn'khZÑr mRØe.kh; izØe Idealised reversible process

vlefefr Asymmetry

v/Z fLFkj Semi-static

v{k;dkjh cy Conservative force

dkuksZ batu Carnot engine

dkuksZ pØ Carnot cycle

{k;dkjh cy Dissipative force

lw{e la?kVd Microscopic constituent

Å"ek/kfjrk Thermal capacity, Heat

capacity

xzke&v.kqd vk;ru Molar volume (22.4 L at

STP)

vo'kksf"kr Absorbed

DoFkukad Boiling point

xyukad Melting point

Å"ekjks/h Heat Insulator

#¼ks"e fHkfRr (nhokj) Adiabatic wall

rkifefr Thermometry

rki;qXe Thermocouple

Å"eh; izlkj Thermal expansion

fLFkj vk;ru rkiekih Constant volume

      thermometer

vlaihM~;rk Incompressibility

la?kfur Condensed

;ax xq.kkad@;ax izR;kLFkrk Young's Modulus

    xq.kkad
lfUudVu Approximation

Å"eh; izfrcy Thermal stress

laihMu foÑfr Compressive strain

vuqizLFk dkV Cross section

mQ"ekekih] oSQyksjhehVj Calorimeter

eksyh; fof'k"V Å"ek Molar specific heat

rkiLFkk;h Thermostat

lqLi"V Distinct

lerki js[kk Isotherm

LFkSfrddYi Quasi-static

osQfYou ekiØe Kelvin scale

levk;rfud Isochoric

lapj.k Conduction

laogu Convection

fofdj.k Radiation
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Å"ek lapj.k Thermal conduction

Å"ek laogu] laogu Thermal convection

Å"ek fofdj.k Thermal Radiation

Å"eh; laioZQ Thermal contact

LFkk;h voLFkk Stationary state

Å"ek pkydrk Thermal conductivity

rki izo.krk Temperature gradient

mRltZu Emission

vo'kks"k.k Absorption

ijkorZu Reflection

ikjxeu Transmission

vo'kks"kdrk Absorptivity

mRltZdrk Emissivity

ijkorZdrk Reflectivity

fdj[kksiQ dk fu;e Kirchhoff's law

cksYV~”keku&LVsiQkWu dk fu;e Boltzmann-Stefan's law

ohu&foLFkkiu fu;e Wein's displacement law

'khryu Cooling

nhi dTty Lamp black

mRrkiekih Pyrometer

lkSj mQ"ekad Solar constant

izdhj.k Scattered

vkorhZ xfr Periodic motion

ljy vkorZ xfr Simple harmonic motion

voeafnr xfr Damped motion

iz.kksfnr nksyu Forced oscillations

;qfXer nksyd Coupled oscillator

xksyd Bob

dks.kkad Argument

oaQiu Vibration

dky Period

HkwoaQih rjaxsa Seismic wave

oS|qr pqacdh; rjaxsa Electromagnetic wave

nzO; rjaxsa Matter wave

pj Variable

lanHkZ (d.k) Reference (particle)

iz{ksi Projection

f=kT; (?kVd) Radial (component)

y;] rky Rhythm

foLian Beats

Lokra=; dksfV Degree of freedom

fo/k Mode

ekMqyu Modulation

d"kZ.k Drag

,saBu dks.k Angle of twist

(iQwfj;s) fo'ys"k.k (Fourier) Analysis

vuqizLFk rjax Transverse wave

vuqnS?;Z rjax Longitudinal wave

izxkeh rjax Progressive wave

O;frdj.k Interference

nksyu Oscillation

fo{kksHk Disturbance

oko~Q&rarq Vocal cords

varj&rkjdh; vkdk'k Inter-stellar space

lw{e rjaxsa Microwaves

ijkcSaxuh izdk'k Ultraviolet light

DokaVe ;kaf=kdh; Quantum mechanical

vkorhZ nksyu Harmonic oscillation

Lian Pulse

T;koØh; iQyu Sinusoidal function

dksT;k oØ Cosine curve

vizxkeh rjax Stationary wave

vi:i.k foÑfr Shearing strain

osQf'kdkRoh; rjaxsa Capillary waves

xq#Ro rjaxsa Gravity waves

dks.kh; rjax la[;k Angular wave number

dks.kh; vko`fÙk Angular frequency

dyk&dks.k Phase angle

rjax iQyu Wave function

rjaxnS?;Z Wavelength

xrZ Trough

'kh"kZ] f'k[kj Crest

rkfur Mksjh Stretched string

vk;ru izR;kLFkrk xq.kkad Bulk modulus

laiks"kh O;frdj.k Constructive interference

fouk'kh O;frdj.k Destructive interference

fuLian Nodes

izLian Antinodes

ewy fo/k Fundamental mode

izFke xq.kko`fÙk First harmonic

f}rh; xq.kko`fÙk Second harmonic

xq.kko`fRRk Js.kh Harmonic series

xq.kko`fRRk la[;k Harmonic number

vuqukn Resonance
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