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c`vG^Æi MvVwbK agÆ 
 

cixÞvq Kgb ˆcGZ AbbÅ cÉGk²vîi 

 

cÉk²1  iZb 0.1kg fGii ‰KwU eÕ§GK 0.50m Š`NÆÅwewkÓ¡Å 
ZvGi ˆeuGa e†îvKvi cG^ NyivGœQ ‰es aviYv Kij NƒYÆb msLÅv 
600r.p.m| ZvGii cÉÕ©GœQG`i ˆÞòdj 106m2 ‰es Amn 
cxob 4.8  107 Nm–2| ZvGii Dcv`vGbi Bqs ‰i àYvâ 2 

 1011 Nm2|   wkLbdj: 4 I 6 [Kz. ˆev. 2016] 

K. A¯¦GeM KvGK eGj?  1 
L. KPz cvZvi MvGq cvwb ˆjGM ^vGK bv, ZGe KvGPi 

MvGq ˆjGM ^vGK ˆKb? eÅvLÅv Ki| 2 
M. AbyGœQG` DwÍÏwLZ ZviwUGK eÕ§mGgZ SzwjGq ˆ`qv 

nGj ZvGii Š`NÆÅ e†w«¬ wbYÆq Ki| 3 
N. iZGbi NƒYÆb msLÅvq aviYvi mZÅZv MvwYwZKfvGe 

weGkÏlY Ki|  4 
1 bs cÉGk²i Dîi 

K  cÉevnxi gaÅ w`Gq co ¦̄ eÕ§i Ici cÉhyÚ ejmgƒGni jwº¬ kƒbÅ 
nGj, eÕ§wU ˆh aË‚e ˆeGM cÉevnxi gaÅ w`Gq coGZ ^vGK ZvB 
A ¦̄tGeM| 

L  cvwbi AYy I KPz cvZvi AYyi gaÅKvi Avméb ej AGcÞv 
cvwbi AbymgƒGni gaÅKvi msmwÚ ej e†nîi gvGbi| ZvB KPz 
cvZvi MvGq cvwb ˆjGM ^vGK bv| cÞv ¦̄Gi cvwbi AYy I KvGPi 
AYyi gaÅKvi Avméb ej AGcÞv cvwbi AYymgƒGni gaÅKvi 
msmwÚ ej Þz Ë̀Zi gvGbi| ZvB KvGPi MvGq cvwb ˆjGM ^vGK| 

M   ˆ`qv AvGQ, 
 eÕ§i fi, m = 0.1 kg 

 ZvGii Avw` Š`NÆÅ, L = 0.50 m 

 ZvGii cÉÕ©GœQG`i ˆÞòdj, A = 106 m2 

 ZvGii Dcv`vGbi Bqs-‰i àYvsK, Y = 2  1011 Nm2 

 Rvbv AvGQ, AwfKlÆR Z½iY, g = 9.8 ms2 

ZvGii Š`NÆÅ e†w«¬, l = ? 

Avgiv Rvwb, Y = 
FL
Al   

 ev, l = 
mgL
YA    

 = 
0.1  9.8  0.50
2  1011  106   

 = 2.45  106 m (Ans.) 

N   ˆ`qv AvGQ,  
 eÕ§i fi, m = 0.1 kg 

 ZvGii Š`NÆÅ Z^v e†îvKvi cG^i eÅvmvaÆ, r = 0.50 m 

 NƒYÆb msLÅv, N = 600 

 mgq, t = 1 min = 60 sec. 

 ZvGii Uvb, F = ? 

ˆKŒwYK ˆeM  nGj,  

 F = m2r  = m



2N

t

2

r  

  = 0.1  



2  3.1416  600

60

2

  0.50  

  = 197.39 N 

Avevi, ZvGii Amn cxob = 
Amn ej
 ˆÞòdj 

ev, Amn ej = ZvGii Amn cxob  ˆÞòdj 
  = 4.8  107  106  = 48 N 

jÞ Kwi, F > 48 

AZ‰e, iZGbi NƒYÆb msLÅvi aviYv mwVK bq| KviY, 
NƒYÆbmsLÅv 600 r.p.m nGj ZviwU wQuGo hvGe| 

cÉk²2  
 

h =  0.73m 

 
wPGò cvwbcƒYÆ exKvGi WzevGbv ŠKwkK bGji eÅvm 0.04 mm 

DcGii DóxcGKi AvGjvGK wbGPi cÉGk²i Dîi `vI: 
  wkLbdj: 16 [P. ˆev. 2016] 

K. c†Ó¤Uvb Kx?  1 
L. KvGP ŠZjvÚ c`v^Æ jvMvGj Õ·kÆ ˆKvY e†w«¬ cvq 

eÅvLÅv Ki| 2 
M. DóxcGKi AvGjvGK cvwbi ZjUvb wbYÆq Ki| 3 
N. ŠKwkK bGji eÅvmvGaÆi Kx cwieZÆGb cvwbi DœPZv 

0.80m nGe wbYÆqcƒeÆK KviY weGkÏlY Ki|  4 
2 bs cÉGk²i Dîi 

K  ˆKvGbv Zij c†GÓ¤ ‰KwU KÍ¸xZ ˆiLvi cÉwZ ‰KK Š`GNÆÅ 
ˆiLvi Dci jÁ¼ Zij c†GÓ¤i Õ·kÆK eivei ˆh ej wKÌqv KGi 
ZvGK H ZiGji c†Ó¤Uvb eGj| 

L   ˆh mKj ˆÞGò Zij KwVbGK wfRvq ˆm me ˆÞGò Õ·kÆ 
ˆKvY myß ˆKvY nq| cvwb cvwbGK wfRvq eGj KvGPi ^vGK 
cvwbi Õ·kÆ ˆKvY mƒß ˆKvY nq| KvGP ˆZj jvMvGbv nGj cvwb 
ŠZjvÚ KvPGK wfRvq bv dGj Õ·kÆ ˆKvY Õ©„j nq| myZivs 
ejv hvq, KvGP ŠZjvÚ c`v^Æ jvMvGj Õ·kÆ ˆKvY e†w«¬ cvq| 

gƒj eBGqi AwZwiÚ Ask  
mµ¦g AaÅvq 



2 cvGéix m†Rbkxj c`v^Æweævb cÉ^g cò  ‰Kv`k-«¼v`k ˆkÉwY 

M  ˆ`Iqv AvGQ, DœPZv, h = 0.73 m 

 ŠKwkK bGji eÅvm, d = 0.04 mm 

 eÅvmvaÆ, r = 0.02 mm = 0.02  10–3 m 

cvwbi NbZ½,  = 1000 kgm–3 

 cvwbi ZjUvb, 

 T = 
hrg
2cos

 

  = 
0.73  0.02  10–3  1000  9.8

2  1
 ; [cos  1] 

  = 0.07154 Nm–1 (Ans.) 

N  gGb Kwi, 
 ŠKwkK bGji cwiewZÆZ eÅvmvaÆ = r 

 cvwbi DœPZv, h = 0.80 m 

 cvwbi ZjUvb, T = 0.07154 Nm–1 [(M) D: nGZ] 
 cvwbi NbZ½,  = 1000 kgm–3 

 T = 
hrg

2  

ev, r = 
2T
hg

 = 
2  0.07154

0.80  1000  9.8
  

  = 1.825  10–5 m 

 eÅvmvGaÆi cwieZÆb, r = r – r 
 = (0.02  10–3 – 1.825  10–5) m 
 = 1.75  10–6 m 

eÅvmvGaÆi cwigvY 1.75  106 m KgvGbv nGj cvwbi DœPZv 
0.80 m nGe| 

cÉk²3  wiwg cixÞv KGi ˆ`LGjv ˆh, 4mm eÅvGmi ‰KwU 
ˆjvnvi ˆMvjK ˆKiwmb ˆZGj 4  102ms1 cÉv¯¦ ˆeM wbGq 
cGo| wiwgi aviYv nj ˆKiwmb AGcÞv w™ÏmvwiGb ˆMvjKwUi 
cÉv¯¦GeM ˆewk nGe| ˆjvnvi NbZ½ 7800kgm3, ˆKiwmGbi 
NbZ½ 800kgm3, w™ÏmvwiGbi NbZ½ 1250kgm3, w™ÏmvwiGbi 
mv± ỀZvsK 1.6 Nms2|   wkLbdj: 12 [wm. ˆev. 2016] 

K. KvR-kwÚi Dccv`ÅwU ˆjL|  1 
L. mKj ˆmGK´£ ˆ`vjKB mij ˆ`vjK wK¯§ mKj 

mijG`vjK ˆmGK´£ ˆ`vjK bq ˆKb? 2 
M. mv± Ề ej wbYÆq Ki| 3 
N. DóxcGKi ZG^Åi wfwîGZ wiwgi aviYv mwVK wKbv 

Zv MvwYwZK weGkÏlGYi gvaÅGg gZvgZ `vI|  4 
3 bs cÉGk²i Dîi 

K  KvR kwÚ Dccv`Å: ˆKvGbv eÕ§i Dci cÉhyÚ ej «¼viv 
K‡ZKvR eÕ§i MwZ kwÚi cwieZÆGbi mgvb| 

L  ‰KwU Þz Ë̀ fvix eÕ§GK IRbnxb cvKnxb AcÉmviYkxj 
bgbxq myZvi mvnvGhÅ ˆKvGbv †̀p AejÁ¼b nGZ SzwjGq w`Gj hw` 
Zv webv evavq AÍ̧ weÕ¦vGi ‰w`K Iw`K ỳjGZ cvGi ZGe ZvGK 
mij ˆ`vjK eGj| mij ˆ`vjGKi ˆ`vjbKvj wbw Æ̀Ó¡ bq| 
wK¯§ ˆh ˆ`vjvGKi ˆ`vjbKvj `yB ˆmGK´£ ZvGK ˆmGK´£ 
ˆ`vjK eGj| ˆmGK´£ ˆ`vjGKi ˆ`vjbKvj wbw Æ̀Ó¡ ‰es Zv `yB 
ˆmGK´£| myZivs ejv hvq mKj ˆmGK´£ ˆ`vjK mij ˆ`vjK| 
wK¯§ mKj mij ˆ`vjK ˆmGK´£ ˆ`vjK bq| 

M  ˆ`Iqv AvGQ, d = 4 mm = 4  103 m 

  r = 2  103 m 
 vt = 4  102 ms1 

 s = 7800 kgm3 
 f = 800 kgm3 

Avgiv Rvwb, 

  = 
2r2(s  f)g

9vt
 

  = 
2  (2  103)2  (7800  800)  9.8

9  4  102  Nms2 

  = 1.5244 Nsm 2 

Avevi, F = 6  r vt 

 = (6  3.1416  1.5244  2  103  4  102) N 
 = 2.29987  103 N (Ans.) 

N  ˆ`Iqv AvGQ, ˆjvnvi NbZ½, s = 7800 kgm3 

 w™ÏmvwiGbi NbZ½, f = 1250 kgm3 

 w™ÏmvwiGbi mv± ỀZvsK,  = 1.6 Nsm 2 

 eÅvmvaÆ, r = 2  103 m 

 cÉv¯¦GeM, vt = ? 

 vt = 
2r2(s  f)g

9
 

  = 
2  (2  103)2  (7800  1250)  9.8

9  1.6
  

  = 3.56  102 ms1 
  = 3.65  102 < 4  102 

  wiwgi aviYv mwVK bq| 

cÉk²4  ZgvwjKv wf®² eÅvGmi ‰KB c`vG Æ̂i `y’wU avZe 
ˆMvjK ZvwcÆb ˆZGji gGaÅ ˆQGo w`j| ˆMvjK `y’wU cÉvw¯¦K 
ˆeGM ZvwcÆb ˆZGji Zjvq wMGq coj| avZe c`vG Æ̂i NbZ½ 8 

 103 kgm3, ˆZGji NbZ½ 8.9  102 kgm3 ‰es eo 
ˆMvjGKi eÅvm 6 cm. [ZvwcÆb ˆZGji mv± ỀZvsK 1.5  102 

Pa-s] (msGkvwaZ)  wkLbdj: 12 [e. ˆev. 2016] 

K. ˆgŒwjK ivwk KvGK eGj?  1 
L. euvK ˆbqv ivÕ¦vi cvGk mZKxÆKiY mvBbGevGWÆ Mvwoi 

MwZGeM 60 kmh1 ˆjLv ^vGK ˆKb? eÅvLÅv Ki| 2 
M. cÉvw¯¦K ˆeGMi mgq eo ˆMvjKwUi Dci cÉhyÚ mv± Ề 

ej wbYÆq Ki| 3 
N. ˆQvU ˆMvjGKi eÅvmvaÆ 2 cm nGj, ˆKvb ˆMvjKwU 

AvGM wbGP cwZZ nGe? MvwYwZK weGkÏlGYi gvaÅGg 
wm«¬v¯¦ `vI| 4 

4 bs cÉGk²i Dîi 

K  ˆh mKj ivwk AbÅ ˆKvGbv ivwki Dci wbfÆikxj bq ZvGK 
ˆgŒwjK ivwk eGj| 

L  euvK ˆbqvi mgq ˆK± ỀgyLx ej m†wÓ¡i RbÅ MvwoGK ˆKG± Ềi 
w`GK ˆnjvGbv cÉGqvRb| ‰ RbÅ ivÕ¦v ˆKG± Ềi w`GK Xvjy Kiv nq| 
‰ Xvj AbymvGi Mvwoi MwZGeGMi ‰KwU mGeÆvœP gvb wbaÆviY Kiv 
^GK| ‰i ˆ^GK ˆewk ˆeGM euvK wbGZ ˆMGj ˆK± ỀwegyLx eGji 
KviGY Zv evBGii w`GK wQUGK cGo ỳNÆUbv NUGZ cvGi|  



c`vG^Æi MvVwbK agÆ 3 

 

euvK ˆbqv ivÕ¦vq Mvwoi MwZGeM 60 kmh1 ‰i A^Æ nGjv 

mGeÆvœP ‰B ˆeM wbGq H euvK AwZKÌg Kiv hvGe| ‰i ˆ^GK 

ˆewk ˆeGM H euvGK Mvwo PvjvGZ ˆMGj ỳNÆUbv NUGZ cvGi| 

M   ‰LvGb, mv± ỀZvsK,  = 1.5  102Pa.S 

 eo ˆMvjGKi eÅvmvaÆ, 

 r = 
6  102m

2  = 3  102m 

 ˆMvjGKi NbZ½, s = 8  103kg/m3 

 ZiGji NbZ½, e = 8.9  102kg/m3 

 Note: jÞ KGiv 

 IRb = 
4
3r3sg 

 µÏeZv = 
4
3r3eg 

  mv± Ềej = IRb  µÏeZv 

Rvbv AvGQ, 

 cÉv¯¦GeM, v = 
2r2(s  e)g

9
 

Avevi, mv± Ề ej, 
 F = 6rv 

  = 6r . 
2r2(s  e)g

9
 

  = 
4
3 r3(s  e)g 

  = 
4
3  3.1416  (3  102)3  (8 103  8.9  102)  9.8 

  = 7.88N (Ans.) 

N  ˆMvjK«¼Gqi ˆhwUi cÉvw¯¦K ˆeM ˆewk ˆmwU AvGM coGe| 

aiv hvK, eo I ˆQvU ˆMvjGKi cÉvw ¦̄K ˆeM h^vKÌGg vt1 I vt2| 

ˆ`Iqv AvGQ, 

avZe c`v Æ̂ ev ˆMvjGKi NbZ½, s = 8  103 kgm3 

ZvwcÆb ˆZGji NbZ½, f = 8.9  102 kgm3 

eo ˆMvjGKi eÅvmvaÆ, r1 = 
6 cm

2  = 3 cm = 3  102 m 

ˆQvU ˆMvjGKi eÅvmvaÆ, r2 = 2 cm = 2  102 m 

ZvwcÆb ˆZGji mv±`ÊZvsK,  = 1.5  102 Pas 

eo ˆMvjGKi cÉvw¯¦K ˆeM, vt1 = 
2r1

2(s  f)g
9

  

ˆQvU ˆMvjGKi cÉvw¯¦K ˆeM, vt2 = 
2r2

2(s  f)g
9

  

myZivs 
vt1

vt2
 = 

r1
2

r2
2  = 

(3  102 m)2

(2  102 m)2 = 
9
4  

ev, vt1 = 
9
4  vt2 

myZivs vt1 > vt2| ˆhGnZz eo ˆMvjKwUi cÉv¯¦ ˆeM ˆQvU 

ˆMvjGKi cÉvw¯¦K ˆeM ˆ^GK ˆewk ZvB eo ˆMvjKwU AvGM 

wbGP coGe| 

cÉk²5  mgvb Š`GNÆÅi wZbwU ZvGii eÅvm h^vKÌGg 1mm, 

2mm ‰es 3mm| Zvi wZbwUGZ mgvb ej 5  103N 

cÉGqvGMi dGj ‰G`i Š`NÆÅ e†w«¬ h^vKÌGg 5%, 2% ‰es 1% 

nGjv|  wkLbdj: 6 I 8 [Xv. ˆev. 2016] 

K. ZvrÞwYK ˆeM KvGK eGj? 1 
L. cvwbi ˆduvUv ˆMvjvK‡wZ nq ˆKb? eÅvLÅv Ki| 2 
M. 1g ZviwUi ‰KK AvqZGb wÕ©wZÕ©vcK mwçZ kwÚ 

wbYÆq Ki| 3 
N. DóxcGK ˆKvb ZviwUi wÕ©wZÕ©vcK mxgv meGPGq 

ˆewk? MvwYwZK weGkÏlGYi gvaÅGg ˆZvgvi gZvgZ 
`vI|  4 

5 bs cÉGk²i Dîi 

K  mgGqi eÅeavb kƒGbÅi KvQvKvwQ nGj eÕ§i miGYi nviGK 
ZvrÞwbK ˆeM eGj| 

L  Avgiv Rvwb, ZiGji c†GÓ¤ wKQz wefe kwÚ Rgv ^vGK| ‰ 
wefe kwÚ ZiGji c†GÓ¤i ˆÞòdGji Dci wbfÆi KGi| Zij 
c†GÓ¤i ˆÞòdj Kg nGj mwçZ wefe kwÚI Kg nq| Zij 
Pvq ‰i wefe kwÚGK meÆwbÁ² ivLGZ| myZivs meÆwbÁ² wefe 
kwÚGZ ^vKGZ nGj c†GÓ¤i ˆÞòdj meÆwbÁ² KiGZ nGe| ‰KwU 
wbw Æ̀Ó¡ cvwbi ˆduvUv ˆMvjvK‡wZ nGjB ‰i c†GÓ¤i ˆÞòdj 
meÆwbÁ² nq| ‰ KviGYB cvwbi ˆduvUv ˆMvjvK‡wZ aviY KGi| 

M  cÉ^g ZvGii eÅvmvaÆ, r1 = 
1 mm

2  = 0.5 mm = 0.5  10 – 3 m 

cÉ^g ZvGii cÉÕ©GœQG`i ˆÞòdj, A1 = π r1
2 = 3.14  (0.5  

10 – 3 m)2 = 0.785  10 – 6 m2 

cÉhyÚ ej, F = 5  103 N 

weK‡wZ, 
l1
L1

 = 5% = 0.05 

Avgiv Rvwb,  

‰KK AvqZGb mwçZ wefe kwÚ = 
1
2   cxob  weK‡wZ  

= 
1
2  

F
A1

  
l1
L1

  

= 
1
2  

5  103 N
 0.785  10 – 6 m2  0.05  

= 15.9  107 Jm –3 (Ans.) 

N  cÉ^g ZvGii cxob, 
F
A1

  = 
5  103 N

 0.785  10 – 6 m2  

 = 6.37  109 N m–2 

cÉ^g ZvGii weK‡wZ, 
l1
L1

 = 5% = 0.05 

cÉ^g ZvGii BqsGqi àYvâ, 

Y1 = 
F/A1

l1/L1
 = 

6.37  109 N m–2

0.05  = 12.74  1010 N m–2 

w«¼Zxq ZvGii eÅvmvaÆ, r2 = 
2 mm

2  = 1 mm = 10 – 3 m 

w«¼Zxq ZvGii cÉÕ©GœQG`i ˆÞòdj, A2 = π r2
2 

 = 3.14  (10 – 3 m)2  
 = 3.14  10 – 6 m2 



4 cvGéix m†Rbkxj c`v^Æweævb cÉ^g cò  ‰Kv`k-«¼v`k ˆkÉwY 

w«¼Zxq ZvGii cxob, 
F
A2

 = 
5  103 N

 3.14  10 – 6 m2 = 1.59  109 N m–2 

w«¼Zxq ZvGii weK‡wZ, 
l2
L2

 = 2% = 0.02 

w«¼Zxq ZvGii BqsGqi àYvâ, 

Y2 = 
F/A2

l2/L2
 = 

1.59   109 N m–2

0.02  = 7.96  1010 N m–2 

Z‡Zxq ZvGii eÅvmvaÆ, r3 = 
3 mm

2  = 1.5 mm = 1.5  10 – 3 m 

Z‡Zxq ZvGii cÉÕ©GœQG`i ˆÞòdj, 
  A3 = π r3

2 

  = 3.14  (1.5  10 – 3 m)2  

  = 7.065  10 – 6 m2 

Z‡Zxq ZvGii cxob, 
F
A3

 = 
5  103 N

7.065   10 – 6 m2 = 0.708  109 N m–

2 

Z‡Zxq ZvGii weK‡wZ, 
l3
L3

 = 1% = 0.01 

Z‡Zxq ZvGii BqsGqi àYvâ, 

Y3 = 
F/A3

l3/L3
 = 

0.708   109 N m–2

0.01  = 7.08  1010 N m–2 

ˆ`Lv hvq, Y1 > Y2 > Y3 

myZivs cÉ^g ZviwUi wÕ©wZÕ©vcKZvi mxgv meGPGq ˆewk| 

cÉk²6  0.2 mm eÅvmvGaÆi ‰KwU ŠKwkK bjGK cÉ^g I 
w«¼Zxq ZiGj WzevGj h^vKÌGg 4 ‰es 140 Õ·kÆGKvY ŠZwi 
nq| cÉ^g I w«¼Zxq ZiGji c†Ó¤Uvb h^vKÌGg 72  103 Nm1 

‰es 465  103 Nm1|  wkLbdj: 16 [iv. ˆev. 2016] 

K. jwº¬ ˆfÙi KvGK eGj? 1 
L. ˆK±`ÊgyLx Z½iGYi ˆfÙi i…c AvGjvPbv Ki| 2 
M. ŠKwkK bGj ˆh cwigvY cÉ^g Zij DcGi DGV Zv 

ˆei Ki| 3 
N. DóxcGKi ŠKwkK bGj ZiGji Dïvb bv cZb ˆewk 

nGe? MvwYwZK weGkÏlGYi gvaÅGg gZvgZ `vI|  4 
6 bs cÉGk²i Dîi 

K  `yB ev ZGZvwaK ˆfÙi ˆhvGM ˆh ˆfÙi cvIqv hvq ZvGK 
‰G`i jwº¬ ˆfÙi eGj| 

L  hLb ˆKvGbv KYv ˆKvGbv we± ỳGK ˆK±`Ê KGi  mgGKŒwYK 

ˆeGM NƒGi ZLb ‰i Z½iY nq, 


a  =  2


r   =  
v2

r2 


r  | ‰LvGb 


r   nGœQ ˆh ˆKvGbv gƒüGZÆ ˆKG± Ềi mvGcGÞ KYvi AeÕ©vb 
ˆfÙi| Z½iGYi ivwkgvjv ˆ^GK ˆ`Lv hvq, KYvi Z½iGYi w`K 

meÆ`v AeÕ©vb ˆfÙi 


r  ‰i wecixZ w`GK A^Ævr ˆKG± Ềi 
w`GK| ‰wUB ˆK±`ÊgyLx Z½iY| 

M  ˆ`Iqv AvGQ, (Zij«¼Gqi NbZ½ ˆ`qv ˆbB)  
 cÉ^g ZiGji c†Ó¤Uvb, T1 = 72  10–3 Nm–1 

 bGji eÅvmvaÆ, r = 0.2  10–3 m 

 Õ·kÆGKvY, 1 = 4 

ˆhGnZz cvwbi c†Ó¤Uvb 72  10–3 Nm–1, AZ‰e DÚ ZijwU 
cvwb| 
 ZiGji NbZ½ (cvwb), 1= 1000 kgm–3 

ZiGji DœPZv, h1 = ? 

ŠKwkKZvi Zî½ ˆ^GK Avgiv Rvwb, 

 T1 = 
h1r1g
2cos1

 

ev, h1 = 
2T1cos1

r1g
 

  = 
2  72  10–3  cos4

0.2  10–3  1000  9.8
 m 

  = 0.073m 

 ŠKwkK bGj ZiGji Dïvb 0.073 m (Ans.) 

N  w«¼Zxq ZiGji c†Ó¤Uvb, T2 = 465  10–3 Nm–1 

bGji eÅvmvaÆ, r = 0.2 mm = 0.2  10–3 m 

Õ·kÆGKvY, 2 = 140 

ˆhGnZz Õ·kÆGKvY 140, ZvB ejv hvq ‰wU cvi`| 

cviG`i NbZ½, 2 = 13.6  103 kgm–3 

Avgiv Rwb, 

T2 = 
h2r2g
2cos2

 

ev, h2 = 
2T2cos2

r2g
 

  = 
2  465  10–3  cos140

0.2  10–3  13.6  103  9.8
  m 

 h2 = – 0.026 m. 

‰LvGb, FYvñK wPn× ˆ^GK ˆevSv hvœQ ŠKwkK bGj w«¼Zxq 
ZiGji Aebgb NGUGQ A^Ævr w«¼Zxq ZiGji Aebgb 0.026 

m| (M) Ask nGZ ˆ`Lv hvq cÉ^g ZiGji AvGivnb NGUGQ 
0.073 m| ‰LvGb 0.026 m < 0.073 m 

ZvB ejv hvq ˆh, ŠKwkK bGj w«¼Zxq ZiGji Aebgb AGcÞv 
cÉ^g ZiGji Dïvb ˆewk NGUGQ| 
cÉk²7  `ywU ZvGii Š`NÆÅ mgvb wK¯§ eÅvm h^vKÌGg 2 mm I 
5 mm| Zvi `ywUGK mgvb eGj UvbGj cÉ^gwUi Š`NÆÅ e†w«¬ 
w«¼ZxqwUi wZbàY nq| cÉ^g ZvGii cqmGbi AbycvZ 0.5| 
  wkLbdj: 6 I 7 [Xv. ˆev. 2015] 

K. hG¯¨i KgÆ`ÞZv KvGK eGj? 1 
L. ‰KwU ˆ`qvGj ‰KwU ej avØv ˆLGq wcQGb wdGi AvGm 

ˆKb? eÅvLÅv Ki| 2 
M. hLb cÉ^g ZvGii 10% Š`NÆÅ e†w«¬ NGU ZLb ZvGii 

eÅvmvaÆ KZUzKz nËvm cvq? 3 
N. DóxcGKi Zvi `ywUi gGaÅ ˆKvbwU ˆewk 

wÕ©wZÕ©vcK? MvwYwZK weGkÏlGYi mvnvGhÅ ˆZvgvi 
gZvgZ eÅÚ Ki|  4 

7 bs cÉGk²i Dîi 

K  jfÅ KvhÆKi kwÚ ‰es ˆgvU cÉ`î kwÚi AbycvZGK hG¯¨i 
KgÆ`ÞZv eGj| 
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L  `ywU eÕ§i wÕ©wZÕ©vcK msNGlÆi ˆÞGò msNGlÆi ci cÉ^g 
eÕ§i ˆkl ˆeM, 

v1f =  



m1 – m2

m1 + m2
 v1i + 



2m2

m1 + m2
 v2i 

ˆ`qvGji mvG^ eGji msNGlÆi ˆÞGò, v2i = 0 ‰es m2 >> m1| 
myZivs 

v1f = – v1i ‰es v2f = 0 
A^Ævr ˆ`qvj wÕ©i ^vKGe ‰es ejwU ‰KB ˆeM wecixZ w`GK 
wdGi AvmGe| 

M  ˆ`qv AvGQ, cÉ^g ZvGii- 

Š`NÆÅ weK‡wZ, 
L
L  = 10 % = 0.1 

eÅvm, D = 2 mm 
eÅvm nËvm D nGj cqmGbi AbycvZ, 

 = 
D
D  / 

L
L   

ev, 
D
D  =   

L
L  = 0.5  0.1 = 0.05 

 D = 0.05  2 mm = 0.1 mm 

myZivs eÅvmvaÆ nËvm, r = 
0.1 mm

2   = 0.05 mm (Ans.) 

N  aiv hvK, Dfq ZvGii Avw` Š`NÆÅ = L 
cÉ^g ZvGii eÅvmvaÆ, r1 = 1 mm = 10 – 3 m 
w«¼Zxq ZvGii eÅvmvaÆ, r2 = 2.5 mm = 2.5  10 – 3 m 

cÉ^g ZvGii Š`NÆÅ e†w«¬ =  l1 
w«¼Zxq ZvGii Š`NÆÅ e†w«¬ = l2 
kZÆvbymvGi, l1 = 3 l2 

cÉ^g ZvGii BqsGqi àYvâ, Y1 = 
F

 r1
2 / 

l1

L  

w«¼Zxq ZvGii BqsGqi àYvâ, Y2 = 
F

 r2
2 / 

l2

L  

 
Y1

Y2
  = 

 r2
2

 r1
2  

l2

l1
 = 




2.5  103 m

 103 m

2

  
l2

3l2
  = 

6.25
3  = 2.083 

 Y1 = 2.083 Y2 

myZivs cÉ^g ZvGii wÕ©wZÕ©vcKZv ˆewk| 

cÉk²8  ‰KwU cixÞvMvGi `yBwU KÞ| KÞ `yBwUGZ `yBwU 
Zvi SzjvGbv AvGQ| cÉ^g KGÞi KÞ Zvcgvòv 2C ‰es 
w«¼Zxq KGÞi KÞ Zvcgvòv 50C| w«¼Zxq ZviwU cÉ^g Zvi 
AGcÞv ˆgvUv| cÉ^g ZvGii Š`NÆÅ 1m, eÅvm 5mm, 3kg fi 
SzjvGbvi dGj Š`NÆÅ e†w«¬ nj 1 cm ‰es eÅvme†w«¬ 0.01 mm| 
Avevi w«¼Zxq ZvGii Š`NÆÅ 3m eÅvm 15 mm mg fi ˆ`Iqvq 
Š`NÆÅe†w«¬ nj 3 cm ‰es eÅvm e†w«¬ 0.03 mm|  
  wkLbdj: 4 I 7  [w`. ˆev. 2015] 

K. ˆWwmGej wK? 1 
L. mij ˆ`vjb MwZi A¯¦iK mgxKiYwU eÅvLÅv Ki| 2 
M. cÉ^g I w«¼Zxq ZvGii cqmGbi AbycvGZi Zzjbv 

Ki|  3 
N. Zvi `ywUi gGaÅ ˆKvbwUi Amnfvi ˆewk eGj Zzwg 

gGb Ki? gZvgZ eÅÚ Ki|  4 

8 bs cÉGk²i Dîi 

K  ‰KwU kGõi ZxeËZv Aci ‰KwU kGõi ZxeËZvi `k àY 
nGj ‰G`i ZxeËZv ˆjfGji cv^ÆGKÅi `k fvGMi ‰K fvM 
nGœQ ‰K ˆWwmGej| 

L  mij ˆ`vjb MwZi ˆÞGò mvgÅveÕ©vb nGZ KYvi miY x 
nGj hw` ‰i Ici wKÌqvkxj ej F nq ZGe, 

F   x  ev, F =  kx 
‰LvGb, k nGœQ ej aËyeK| KYvwUi fi m nGj, F = ma 

 ma =  kx 
Z½iY a ˆK eÅeKjGbi mvnvGhÅ wjLGj cvB, 

m 
d 2x
dt 2  =  kx     

d 2x
dt 2  + 

k
m x = 0 

ev, 
d 2x
dt 2  +  2x = 0 ‰LvGb,  = 

k
m 

DcGii mgxKiYwUB mij Qw±`Z Õ·±`Gbi A¯¦iK mgxKiY| 

M  cÉ^g ZvGii ˆÞGò, 

cqmGbi AbycvZ, 1 = – 
D
D   

L
L

  =  
0.01 mm  1m
5 mm  0.01m

 = – 0.2 

w«¼Zxq ZvGii cqmGbi AbycvZ, 

 2 =  
D
D   

L
L

  =  
0.03 mm  3m
15 mm  0.03m

 = – 0.2 

Zvi«¼Gqi cqmGbi AbycvZ mgvb| 

N  Zvi«¼Gqi cqmGbi AbycvZ mgvb nIqvq Avgiv aGi wbGZ 
cvwi Dfq Zvi ‰KB Dcv`vGbi| myZivs ‰G`i Amn cxob 

mgvb| Avgiv Rvwb, Amn fvi = Amn cxob  cÉÕ©GœQG`i 
ˆÞòdj 
‰Lb cÉ^g I w«¼Zxq ZvGii Amn fvi h^vKÌGg M1 I M2 nGj,  

M1

M2
  = 

d1
2

d2
2  = 

2

mm 15

mm 5








= 

1
9  

 M2 = 9 M1 

A^Ævr w«¼Zxq ZvGii Amn fvi cÉ^g ZvGii Amn fvGii 9 àY| 

cÉk²9  
  KuvP bj 

 cvwb 

B 
A

 
DcGii wPGò cÉ`wkÆZ A bGji eÅvm 0.8 wg.wg. ‰es B bGji 
eÅvm 0.4 wg.wg.| cvwbi Õ·kÆ ˆKvY 2, c†Ó¤Uvb 72  105 

Nm1|  wkLbdj: 15  [wm. ˆev. 2015] 

K. Õ·kÆ ˆKvY KvGK eGj?  1 
L. e†wÓ¡i ˆduvUv KPzcvZvGK wfRvq bv A^P Avg cvZvGK 

wfRvq ˆKb? eÅvLÅv Ki| 2 
M. B bGji cvwbi DœPZv ˆei Ki|  3 
N. bj ỳwUGZ cvwbi DœPZvi ZviZGgÅi KviY weGkÏlY 

Ki|  4 
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9 bs cÉGk²i Dîi 

K  KwVb Zij Õ·kÆ we± ỳGZ Zij c†GÓ¤i Õ·kÆK ZiGji wfZGi 
KwVGbi c†GÓ¤i mvG^ ˆh ˆKvY Drc®² KGi ZvGK Õ·kÆGKvY eGj| 

L  cvwbi AYy I KPzcvZvi AYyi gaÅKvi Avméb ej AGcÞv 
cvwbi AYymgƒGni gaÅKvi mskwÚ ej e†nîi gvGbi| ZvB 
e†wÓ¡i ˆduvUv KPzcvZvGK wfRvq bv| cÞv¯¦Gi cvwbi AYy I 
Avg cvZvi AYyi gaÅKvi Avméb ej AGcÞv cvwbi 
AYymgƒGni gaÅKvi mskwÚ ej Þz`ËZi gvGbi| ZvB e†wÓ¡i 
ˆduvUv AvgcvZvGK wfRvq| 

M  ̂ `Iqv AvGQ, 

 B ŠKwkK bGji eÅvmvaÆ, r = 
0.4 mm

2   = 0.2  103m 

 cvwbi Õ·kÆGKvY,  = 2 

 c†Ó¤ Uvb, T = 72  103 Nm1 

 AwfKlÆR Z½iY, g = 9.8 ms2 

 cvwbi NbZ½,  = 1000 kgm3 

ˆei KiGZ nGe, B bGj cvwbi DœPZv, h = ? 

Avgiv Rvwb, T = 
rgh

2 cos
  

  h = 
2T cos

rg
  

    = 
2  72  103 Nm1  cos2

0.2  103 m  1000 kgm3  9.8 ms2  

    = 0.0734m 
    = 7.34 cm (Ans) 

N  ŠKwkKZvi Zî½ nGZ Avgiv Rvwb, ZiGji c†Ó¤Uvb, 

T = 
r g h
 2cos

  

h = 
2Tcos 

r g
  

A I B bGji eÅvmvaÆ h^vKÌGg rA I rB ‰es cvwbi DœPZv hA 
I hB nGj 

hA = 
2Tcos 

rA g
  

hB = 
2Tcos 

rB g
  

hA

hB
  = 

rB 
rA

  

ˆhGnZz rB < rA ˆmGnZz hA > hB 

myZivs Avgiv ejGZ cvwi bGji eÅvmvGaÆi wf®²ZvB bGji wfZi 
ZiGji DœPvZvi wf®²Zvi KviY| ˆh bGji eÅvmvaÆ hZ Kg ˆm 
bGj ZiGji DœPZv ZZ ˆewk| 

cÉk²10 A I B ỳwU ZvGii wewf®² ivwki gvb wbGÁ²i QGK 
cÉ`vb Kiv nGjv : 

Zvi Š`NÆÅ 
L(m) 

eÅvmvaÆ 
r(mm) 

ej 
F(N) 

Š`NÆÅ 
cÉmviY 
l(mm) 

eÅvGmi 
nËvm 
d(mm) 

A 0.80 0.5 5 7 0.005 
B 0.75 0.6 6 8 0.01 

 wkLbdj: 6 I 7  [e. ˆev. 2015] 

K. c†Ó¤ kwÚ KvGK eGj?  1 
L. c†w^exGZ eQGii w`Gbi msLÅv c†w^ex I mƒGhÆi gaÅeZxÆ 

Mo ƒ̀iGZ½i mvG^ KxfvGe mÁ·wKÆZ eÅvLÅv Ki| 2 
M. A ZvGii cqmGbi AbycvZ wnmve Ki|  3 

N. A I B ZviwUi gGaÅ ˆKvbwU ˆewk wÕ©wZÕ©vcK  
MvwYwZKfvGe weGkÏlY Ki|  4 

10 bs cÉGk²i Dîi 

K  ̂ KvGbv Zij c†GÓ¤i ˆÞòdj cÉwZ eMÆ ‰KK (m2) e†w«¬ KiGZ 
ˆh cwigvY kwÚi cÉGqvRb nq ZvGK H ZiGji c†Ó¤kwÚ eGj| 

L  c†w^exi Avwn×K MwZi mvG^ mƒGhÆi `ƒiGZ½i ˆKvb mÁ·KÆ 
ˆbB| c†w^exGZ eQGi w`Gbi msLÅv ejGZ mƒGhÆi Pvi w`GK 
c†w^exi ‰Kevi NyGi AvmGZ ˆh mgq jvGM, ˆmB mgGq c†w^ex 
wbR AGÞi Pviw`GK hZevi NyGi| 
c†w^exGZ w`Gbi msLÅv ejGZ ‰LvGb mƒGhÆi PZzw Æ̀GK c†w^exi 
AveZÆbKvjGK (T) eySvGbv nGqGQ| c†w^ex I mƒGhÆi gaÅeZxÆ Mo 
ƒ̀iZ½ R nGj, MÉn mÁ·wKÆZ ˆKcjvGii 3q mƒòvbymvGi, T2  R3 

M  ̂ `Iqv AvGQ, 
 A ZvGii Avw` Š`NÆÅ, L = 0.80m 

 Avw` eÅvm, D = 2  0.5 mm = 1 mm = 103m 

 Š`GNÆÅi e†w«¬, l = 7 mm = 7  103m 

 eÅvGmi nËvm, d =  0.005 mm =  0.005  103m 

ˆei KiGZ nGe, cqmGbi AbycvZ,  = ? 

Avgiv Rvwb,  =  
d/D
l/L   

  =  
dL
Dl  

  =  
0.005  103m  0.80m

103m  7  103m
 = – 0.57  (Ans) 

N  A ZvGii Dcv`vGbi Bqs ‰i àYvâ, 

 YA = 
FALA

rA
2lA

 = 
5N  0.80m

3.1416  (0.5  103m)2  7  103m
  

 = 7.28  108Nm2 

 B ZvGii Dcv`vGbi Bqs ‰i àYvâ, 

 YB = 
FBLB

rB
2lB

  = 
6N  0.75m

3.1416  (0.6  103m)2   8  103m
 

  = 4.97  108 Nm2 

ˆhGnZz 7.28  108 Nm2 > 4.97  108 Nm2 

A^Ævr YA > YB 

A^Ævr A I B ZviwUi gGaÅ A ZviwU ˆewk wÕ©wZÕ©vcK| 

cÉk²11  106mm eÅvm wewkÓ¡ 64wU e†wÓ¡i ˆdvUv 2  102ms1 

cÉv ¦̄xq ˆeGM coGQ| cvwbi NbGZ½i Zzjbvq evZvGmi NbZ½ 
DGcÞYxq| cvwbi c†Ó¤Uvb 72  103Nm1|  wkLbdj: 10 I 12 

K. gnvKlxÆq aË‚eK KvGK eGj? 1 
L. K‡wòg DcMÉGni AveZÆb Kvj Zvi fGii Dci wbfÆi 

KGi bv eÅvLÅv KGiv| 2 
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M. evqyi mv±`ÊZv mnM wbYÆq KGiv| 3 
N. DcGivÚ NUbvq cvwbi me ˆduvUv ‰KwòZ nGj 

Zvcgvòv KZ e†w«¬ cvGe? MvwYwZKfvGe weGkÏlY 
KGiv| 4 

11 bs cÉGk²i Dîi 

K  ‰KK fi wewkÓ¡ ỳywU eÕ§ KYv ‰KK `ƒiZ½ ˆ^GK ˆh 
cwigvY ej «¼viv ciÕ·iGK AvKlÆY KGi Zvi msLÅvMZ 
gvbGK gnvKlÆxq aË‚eK eGj| A 

L  gGb Kwi, c†w^exi fi M, eÅvmvaÆ R ‰es f„-c†Ó¤ nGZ h 

DœPZvq m fGii ˆKvGbv K†wòg DcMÉn T AveZÆbKvGj 
c†w^exGK cÉ`wÞY KiGQ| ‰GÞGò ˆK±`ËgyLx ej = DcMÉGni 
Dci AwfKlÆ ej|  
ev, m2r = mg [r = DcMÉGni e†îvKvi cG^i eÅvmvaÆ]  

ev, m 



2

T
2
  (R + h) =  

GMm
(R+h)2   

ev,  
42

T2   (R + h) = 
GM

(R + h)2  ev, T2 =  
42(R + h)3

GM   .......(i)  

 T = 
2 (R + h) R + h

GM
   

K‡wòg DcMÉGni AveZÆbKvGj DcGivÚ ivwkgvjvq DcMÉGni 
fGii ivwk m AbycwÕ©Z| myZiv, K‡wòg DcMÉGni AveZÆbKvj 
Zvi fGii Ici wbfÆi KGi bv| AvKvGi I fGi ˆQvU ev eo 
hvB ˆnvK bv ˆKb, K‡wòg DcMÉGni AveZÆbKvj ˆKej f„-c†Ó¤ 
nGZ ‰i DœPZvi (h) Ici wbfÆi KGi; KviY G, M, R 

ivwkàGjv aË‚egvGbi| A 

M  ˆ`Iqv AvGQ,  
ˆduvUvi eÅvm = 106 mm = 109 m 

 eÅvmvaÆ, r = 
109

2 m = 5  1010m 

cvwbi NbZ½,  = 1000 kgm3  

A¯¦tGeM, v = 2  102 ms1  

mv± ỀZv mnM,  = ? 

Avgiv Rvwb,  v = 
2r2g

9
  

   = 
2r2g

9v  

 = 
2  (5  1010)2  1000  9.8

9  2  102   

 = 2.72  1014 Nsm2 (Ans.) A 

N  ˆ`Iqv AvGQ,  
 cvwbi c†Ó¤Uvb, T = 72  103 Nm1 

 ˆQvU ˆduvUvi eÅvmvaÆ, r = 5  1010 m 

 ˆduvUvi msLÅv, N = 64 

eo ˆduvUvi eÅvmvaÆ R nGj, 

 
4
3 R3 = N  

4
3 r3  

ev, R = r 
3

N  

 R = 5  1010 
3

64  
 = 2  109 m 

 Drc®² Zvc,  
H = 4 (Nr2  R2) T 
= 4  3.1416  {64  (5  1010)2  (2  109)2}  72  103 
= 1.085  1017 J 

wK¯§ Avgiv Rvwb, H = mS 

‰LvGb, m =  eo ˆduvUvi fi 

 = 
4
3 R3 

 =  
4
3   3.1416  (2  109)3  1000 

 = 3.35  1023 kg 

 Zvcgvòv e†w«¬,  = 
H

mS  

  = 
1.085  1017

3.35  1023  4200
   

  = 77.1 K 

  = 77.1C (Ans.) A 

cÉk²12 iwdK I mwdK `yRb ˆgavex Qvò| iwdK 
c`v^Æweævb jÅvGe cixÞY PjvKvjxb 2m `xNÆ ‰es 1mm 
eÅvmwewkÓ¡ ‰KwU ZvGii Ici 10N ej cÉGqvM KGi| ZviwUi 
Dcv`vGbi Bqs-‰i àYvâ 2  1011 Nm2| Aciw`GK mwdK 
1cm eÅvmvaÆ wewkÓ¡ ‰KwU ˆcGUÇvj ˆduvUvGK ˆfGO 
mgAvqZGbi ‰K wewjqb Þz`Ë ˆduvUvq wefÚ KGi| ˆcGUÇvGji 
c†Ó¤Uvb 2.6  102 Nm1|  wkLbdj: 6 I 14 

K. ˆmGK´£ ˆ`vjK KvGK eGj? 1 
L. wÕ·És-‰i Š`NÆÅ ˆKGU ˆQvU Kiv nGj wÕ·És-aË‚eK 

cwiewZÆZ nGe wK? eÅvLÅv KGiv| 2 
M. iwdGKi ZviwU «¼viv K‡ZKvGRi cwigvY wbYÆq KGiv|3 
N. mwdGKi ˆÞGò c†Ó¤kwÚ e†w«¬ bv wK kwÚi wbMÆgb 

NUGe? MvwYwZKfvGe weGkÏlY KGiv| 4 
12 bs cÉGk²i Dîi 

K  ˆh mij ˆ`vjGKi ˆ`vjbKvj `yB ˆmGK´£, ZvGK ˆmGK´£ 
ˆ`vjK eGj| A 

L  wÕ·És-‰i ˆÞGò F = kx mgxKiGYi x nGjv cÉmviY| 
wÕcÉs ˆKGU ˆQvU KGi w`Gj, ‰KB ej cÉGqvGM wÕ·És cƒeÆvGcÞv 
Kg cÉmvwiZ nq| dGj k ‰i gvb e†w«¬ cvq| A^Ævr wÕ·És-‰i 
ej aË‚eK cwiewZÆZ nGe ‰es ‰GÞGò gvb ˆeGo hvq| A 

M  DóxcK nGZ cvB, 
ZvGii Avw` Š`NÆÅ, L = 2m 

eÅvmvaÆ, r = 
1
2 mm = 0.5 mm = 0.5  103m 

ZvGi cÉhyÚ ej, F = 10N 

Bqs ‰i àYvsK, Y = 2  1011Nm2 
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Š`NÆÅ cÉmviY, l = ? 

K‡ZKvR, W = ? 

Avgiv Rvwb, Y = 
FL
Al  

 ev, l = 
FL
AY 

   = 
FL
r2Y

 

   = 
10  2

3.1416  (0.5  103)2  2  1011 

   = 1.27  104m 

Avevi, W = 
1
2  

YAl2

L  

 = 0.5  
Y  r2  l2

L  

 = 0.5  
2  1011  3.1416  (0.5  103)2  (1.27  104)2

2  

 = 6.33  104J (Ans.) A 

N  DóxcK nGZ cvB, 
eo ˆduvUvi eÅvmvaÆ, R = 1 cm = 1  102m 

ˆduvUvi msLÅv, N = 1 wewjqb = 109wU 
c†Ó¤Uvb, T = 2.6  102 Nm1 

c†Ó¤kwÚ e†w«¬, E = ? 

Avgiv Rvwb,  

E = 4R2( )N
1
3  1 T 

 = 4  3.1416  (1  102)2  [ ](109) 
1
3 –1  2.6  10–2 

 = 32.63  103J 

 mwdGKi ˆÞGò c†Ó¤kwÚ 32.63  103J e†w«¬ cvGe| A 

cÉk²13  

 
 wkLbdj: 16 

K. mv± ỀZv Kx? 1 
L. ZiGji gaÅ w`Gq cwZZ eÕ§i ˆeM ebvg mgGqi 

ˆjLwPò Aâb KGi eÅvLÅv Ki| 2 
M. DóxcK AbymvGi ZiGji c†Ó¤Uvb wbYÆq Ki|  3 
N. DóxcK AbymvGi ˆKŒwkK bGji gaÅ w`Gq AvGivwnZ 

ZiGji IRb KZ nGe|  4 
13 bs cÉGk²i Dîi 

K  ˆh aGgÆi `i‚b ˆKvb cÉevnxi wewf®² Õ¦Gii gaÅKvi AvGcwÞK 
MwZGZ evavi m†wÓ¡ nq ZvGK H cÉevnxi mv± ỀZv eGj| A 

L  ZiGji gaÅ w`Gq ˆKvGbv eÕ§ wbw Æ̀Ó¡ ˆeGM coGj, 
AwfKGlÆi cÉfvGe eÕ§i ˆeM evGo| wK¯§, Da»ÆgyLx ej Z^v 
µÏeZvi RbÅ eÕ§i wbU Z½iY nËvm cvq| ZiGji mv± ỀZv RwbZ 
eGji cÉfvGe ‰Kmgq eÕ§wU aË‚eGeM cÉvµ¦ nq| ‰GK A¯¦ÅGeM 
eGj| ‰GÞGò ˆeM-ebvg-mgq ˆjL nGjv : A 

 

ˆeM (v) 

mgq (t)  

M  ˆ`Iqv AvGQ, 
 Zij Õ¦GÁ¿i DœPZv, h = 0.082m 

 ˆKŒwkK bGji eÅvmvaÆ, r = 4  103 m 

 Rvbv AvGQ, 
 AwfKlÆR Z½iY, g = 9.8 ms2 

 ZiGji NbZ½,  = 1000 kgm3 

 ˆei KiGZ nGe, c†Ó¤Uvb, T = ? 

 Õ·kÆ ˆKvY Þz`Ë nGj,  
Avgiv Rvwb, 

  T = 
1
2 rgh 

 ev, T = 
1
2  4  103  1000  9.8  0.082 

 ev, T = 1.6 Nm1 (Ans.) A 

N  DóxcK AbymvGi, 
 Zij Õ¦GÁ¿i  DœPZv, h = 0.082m 

 ˆKŒwkK bGji eÅvmvaÆ, r = 4  103m 

 Rvbv AvGQ, 
 ZiGji NbZ½,  = 1000 kgm3 

AvGivwnZ ZiGji AvqZb V nGj, 
  V = r2h 

Avevi, AvGivwnZ ZiGji IRb W nGj, 
  W = V 

 ev, W = r2hg 

 ev, W = 1000  3.1416  (4  103)2  0.082  9.8 

 ev, W = 0.0404N 

myZivs, AvGivwnZ ZiGji IRb 0.0404N| A 

cÉk²14 jveYÅ cixÞvMvGi 0.5 cqmGbi AbycvZ wewkÓ¡ 

‰KwU mylg wÕ©wZÕ©vcK `Gí ej cÉGqvM Kivq 2  103 Š`NÆÅ 
weK‡wZ NUvGjv| Avevi ˆm ‰KwU ŠKwkK bj wbGjv hvi eÅvm 
0.587 mm| ˆm ˆ`LGjv ŠKwkK bjwU cvwbGZ WzevGj 0.05 m 
EGa»Æ DGV wK §̄ cviG` WzevGj 1.55 m AebwgZ nq| cvwb I 
cviG`i Õ·kÆGKvY 0o ‰es 130o, cvwbi NbZ½ 103 kgm3 ‰es 
cviG`i AvGcwÞK ài‚Z½ 13.6|   wkLbdj: 7 I 16 
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K. AvqwbK e®¬b KvGK eGj? 1 
L. ˆKvb ZvGii Š`NÆÅ AGaÆK KiGj ZvGii Amn eGji 

Kx cwieZÆb NGU eÅvLÅv KGiv| 2 
M. DóxcGKi wÕ©wZÕ©vcK `Gíi AvqZGbi kZKiv 

cwieZÆb wbYÆq KGiv| 3 
N. DóxcGK DGÍÏwLZ ZG^Åi AvGjvGK cvwb bvwK cvi`, 

ˆKvbwUi c†Ó¤Uvb ˆewk nGe? MvwYwZK weGkÏlGYi 
gvaÅGg hvPvB KGiv| 4 

14 bs cÉGk²i Dîi 

K  avZe I AavZe ˆgŒGji ivmvqwbK wewò×qvKvGj avZzi 
cigvYyi ewnÕ¦i ˆ^GK AavZz cigvYyi ewnÕ¦Gi ‰K ev ‰KvwaK 
BGjÙÇb Õ©vbv¯¦wiZ nIqvi gvaÅGg m†Ó¡ abvñK Avqb I 
FYvñK AvqGbi gGaÅ wÕ©i Še`yÅwZK AvKlÆY ej «¼viv ˆh 
e®¬b MwVZ nq, ZvGK AvqwbK e®¬b eGj| A 

L  ZvGii Š`NÆÅ AGaÆK KiGj ZvGii Amn eGji ˆKvGbv 
cwieZÆb NGU bv| 

KviY, Amn ej = Amn cxob  ZvGii cÉÕ©GœQG`i ˆÞòdj| 

ˆhGnZz Š`GNÆÅi Dci Amn ej wbfÆi KGi bv, ˆmGnZz Š`NÆÅ 
cwieZÆGb Amn ej cwieZÆb nq bv| A 

M  ˆ`Iqv AvGQ, cqmGbi AbycvZ,  = 0.5 

Š`NÆÅ weK‡wZ, 
L
L  = 2  103 

 cvk¼ÆweK‡wZ 
r
r  nGj 

Rvwb,  = 

r
r

L
L

 

ev, 
r
r  =  . 

L
L  

AvqZb, V = r2L 

 ev, dV = 2rLdr + r2dL 

 ev, 
dV
V  = 

2rL dr + r2dL
r2L

 = 2


dr

r  + 
dL
L

 

 
V
V  = 2

r
r  + 

L
L  = (2 + 1) 

L
L  

 AvqZGbi kZKiv cwieZÆb = 
V
V   100% 

 = (2 + 1) 
L
L   100% 

 = (2  0.5 + 1)  2  10–3  100% 

 = 0.4% (Ans.) A 

N  ˆ`Iqv AvGQ, ŠKwkK bGji eÅvmvaÆ, r = 
0.587

2  mm 

 = 0.2935 mm 
 = 2.935  104m 

cvwbi AvGivnY, h1 = 0.05m 

cviG`i Aebgb, h2 =  1.55m 

cvwbi Õ·kÆGKvY, 1 = 0 

cviG`i Õ·kÆGKvY, 2 = 130 

cvwbi NbZ½, 
1
 = 1000 kgm3 

cviG`i NbZ½, 
2
 = 13600 kgm3 

cvwbi c†Ó¤Uvb T1 nGj, 

T1 = 
rh11g
2cos1

 

 = 
2. 935  104  0.05  1000  9.8

2 cos0
 

 = 71.9 103 Nm1 

cviG`i c†Ó¤Uvb T2 nGj, 

T2 = 
rh22g
2cos2

 

 = 
2.935  104  1.55  13600  9.8

2 cos130
 

 = 111.86  103 Nm1 

DGÍÏwLZ ZG^Åi AvGjvGK cviG`i c†Ó¤Uvb cvwbi c†Ó¤Uvb 
AGcÞv ˆewk nGe| A 

cÉk²15  2  10–4m eÅvmvGaÆi ‰KwU ˆjvnvi ej ZvwcÆb 
ˆZGji wfZi mÁ·…YÆ wbgwäZ KGi ˆKej AwfKGlÆi cÉfvGe 
wÕ©i AeÕ©v nGZ MwZkxj nGZ ˆ`Iqv nGjv| wKQy mgq cGi 
ejwU 4 10–2 ms–1 cÉv¯¦ ˆeM w`Gq coGZ ^vKj| ˆjvnv I 
ZvwcÆb ˆZGji NbZ½ h^vKÌGg 7.8  103kgm–3 ‰es 0.87  

103kgm–3|  wkLbdj: 11 

K. ZiGji c†Ó¤Uvb KvGK eGj? 1 
L. mv± ỀZv àYvâ ‰es wÕ©wZÕ©vcK àYvGâi gGaÅ 

mv`†kÅ I Šemv`†kÅ wjL| 2 
M. ZvwcÆb ˆZGji mv±`ÊZvâ wbYÆq Ki| 3 
N. ˆjvnvi ejwUi Dci wKÌqvkxj wbU ej ebvg mgq ‰i 

gGaÅ ˆjLwPò Aâb Ki ‰es ‰i cËK‡wZ weGkÏlY Ki|4 
15 bs cÉGk²i Dîi 

K  ˆKvGbv ZiGji c†GÓ¤ ‰KwU mijGiLv KÍ̧bv KiGj DÚ 
ˆiLvi cÉwZ ‰KK Š`GNÆÅ H ˆiLvi `yB cvGk¼Æ ZiGji c†Ó¤ ZGj 
‰K Ask AbÅ AsGki DcGi ˆh Õ·kÆK ej cÊGqvM KGi ZvGK 
ZiGji c†Ó¤Uvb eGj| 

L  c`vG Æ̂i NbZ½ ˆewk nGj mv±`ÊZv àYvâ ‰es wÕ©wZÕ©vcK 
àYvGâi gvb ˆewk nq| ‰wU nGjv mv`†kÅ| 
wÕ©wZÕ©vcK àYvGâi ‰KK Nm–2 ‰es mv± ỀZv àYvGâi ‰KK 
Nsm–2 ‰KK«¼q Õ·Ó¡Z ciÕ·i mgvb bq| ‰wU nGjv Šemv †̀kÅ| 

M  ˆ`Iqv, AvGQ,  
 ˆjvnvi eGji eÅvmvaÆ, r = 2  10–4m  

 cÉv¯¦GeM, vt = 4  10–2 ms–1  

 ˆjvnvi NbZ½,  = 7.8  103kgm–3  

 ZvwcÆb ˆZGji NbZ½,  = 0.87  103 kgm–3  

ˆei KiGZ nGe,  mv± ỀZvâ,  = ? 



10 cvGéix m†Rbkxj c`v^Æweævb cÉ^g cò  ‰Kv`k-«¼v`k ˆkÉwY 

Avgiv Rvwb,  

 = 
2r2 (  ) g

9 vt
   

= 
2  (2  10–4m)2( 7.80.87)  103 kgm–3  9.8ms–2

9  4  10–2 ms–1    

= 15.09  10–3 kgm–1s–1 (Ans.) 

N  cÉ^g AeÕ©vq hLb ˆjvnvi ejwUi MwZGeM Kg ^vGK ZLb 
ˆÕ¡vKGmi mƒò (F = 6rv) AbymvGi mv± ỀZv eGji gvb Kg 
^vGK, wK §̄ AwfKlÆ ej ‰es µÏeZv ej aË‚egvGbi ^vKvq DjÁ¼ 
wbGPi w`K eivei jwº¬ eGji gvb ˆewk ^vGK| ‰GZ eGji 
MwZGeM evoGZ ^vGK ‰es mgvbycvGZ mv± ỀZv eGji gvbI evGo, 
dGj jwa» eGji gvb KgGZ ^vGK| ˆjvnvi ejwU cÉv ¦̄GeM ARÆb 

KiGj mv± ỀZv ‰es µÏveZvi GhvMdj AwfKlÆ eGji mgvb  nq, 
ZLb ˆbU eGji gvb kƒbÅ nq| eÕ§wU ‰ AeÕ©vGZB (ˆbU ej 
kƒbÅ) cieZÆxGZ cwZZ nGZ ^vGK| myZivs ˆjvnvi ejwUi Ici 
wKÌqvkxj ˆbU ej ebvg mgq ˆjLwPò wbÁ²i…ct  

 

t  


Fncc 

 

 

 
cÉk²eÅvsK 

 

 Dîi msGKZmn cÉk²   

cÉk²16  wbwa ‰KwU cvGò 72  103Nm1 c†Ó¤Uvb ‰es 

0.003 Nsm2 mv±`ÊZv àYvGâi cvwbi gGaÅ 0.02mm eÅvGmi 

‰KwU ŠKwkK bj WzweGq jÞÅ KiGjv, cvwb bGji wfZi 

AvGivnb KiGQ| Aci ‰KwU cvGò 0.04m eÅvmvGaÆi ‰KwU 

ˆMvjK 1020 kgm3 NbGZ½i ZiGji gGaÅ 4ms1 cÉv¯¦ ˆeGM 

wbGP coGQ| ˆMvjGKi NbZ½ 1200 kgm3| wkLbdj: 10 I 16 

K. cqmGbi AbycvZ KvGK eGj?  1 

L. BÕ·vvZ ivevGii ˆPGq ˆewk wÕ©wZÕ©vcK ˆKb? 

eÅvLÅv `vI| 2 

M. ŠKwkK bGj cvwbi AvGivnb wbYÆq Ki| 3 

N. Dfq ZiGji mv±`ÊZv àYvGâi ZzjbvgƒjK MvwYwZK 

weGkÏlY `vI| 4 

16 bs cÉGk²i Dîi 

K  wÕ©wÕ©vcK mxgvi gGaÅ ˆKvb eÕ§i Š`NÆÅ eivei cxob 

cÉhyÚ nGj ‰i eÅvmvaÆ weK‡wZ I Š`NÆÅ weK‡wZi AbycvZGK H 

c`vG Æ̂i cqmGbi AbycvZ eGj| A 

L  AfÅ¯¦ixY cÉZÅqbx eGji gvb AGbK ˆewk nIqvq BÕ·vZ 

ivevGii Zzjbvq ˆewk wÕ©wZÕ©vcK| ˆKvGbv eÕ§i 

wÕ©wZÕ©vcKZv wbfÆi KGi ‰i Dci cÉhyÚ cxob AcmviGYi 

ci cybivq AvGMi AeÕ©v  cÉvwµ¦i Dci Z^v cÉZÅqbx eGji 

Dci| BÕ·vGZi cÉZÅqbx ej ivevGii Zzjbvq AGbK àY ˆewk 

nIqvq wÕ©wZÕ©vcKZv ˆewk nq| A 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  0.5 mm eÅvmvaÆhyÚ ‰KwU ŠKwkK bj 7.3  102 Nm1 

c†Ó¤Uvb hyÚ ZiGji gGaÅ LvovfvGe ˆWvevGbv AvGQ| ZiGji 

NbZ½ 1  103 kgm3 ‰es ‰wU bjGK ˆfRvq| bGji ˆfZi 

Zij KZ?  DœPZv chÆ¯¦ DVGe wbYÆq Ki| 

N  ‰KwU cvGò 0.04m eÅvmvGaÆi ‰KwU ˆMvjK 1020 kgm3 

NbGZ½i ZiGji gGaÅ 4ms1 cÉv¯¦ ˆeGM wbGP coGQ| DÚ 

ZiGji mv± ỀZv àYvâ wbYÆq KGiv| [ˆMvjGKi NbZ½ 1200 

kgm3] 

cÉk²17 2m Š`NÆÅ ‰es 5mm eÅvGmi ˆKvGbv ZvGii Š`NÆÅ 

eivei ‰KwU ej cÉGqvM Kivq ‰i eÅvm 0.01mm KGg hvq 

‰es Š`NÆÅ 2 cm e†w«¬ cvq| A  wkLbdj: 7  

K.  mv± ỀZv Kx? 1 

L.  ‰KwU wbGiU cvwb we±`yi ˆPGq evZvmcƒYÆ ey`eyG`i 

c†Ó¤Uvb Kg nq ˆKb? 2 

M.  DóxcGK DwÍÏwLZ ZvGii cqmGbi AbycvZ wbYÆq 

KGiv| 3 

N. ej cÉGqvGM ˆKvGbv ZvGii Š`NÆÅ e†w«¬ ˆcGj eÅvmvaÆ 

nËvm cvq ‰es Š`NÆÅ nËvm ˆcGj eÅvmvaÆ e†w«¬ cvq @ 

MvwYwZKfvGe weGkÏlY KGiv| 4 
17 bs cÉGk²i Dîi 

K  ˆh aGgÆi `i‚b cÉevnx Zvi AfÅ¯¦iÕ© wewf®² Õ¦Gii 

AvGcwÞK ˆeM ˆiva Kivi ˆPÓ¡v KGi ZvGK H cÉevnxi mv± ỀZv 

eGj|  

L  ey`eyG`i AfÅ¯¦Gi AwZwiÚ Pvc, P = 
4T
r  ev, T = 

Pr
4  ‰es 

Zij we± ỳi AfÅ¯¦iÕ© AwZwiÚ Pvc, P = 
2T
r  ev, T = 

Pr
2  

myZivs Dfq ˆÞGò Pvc (P) ‰es eÅvmvaÆ (r) aË‚egvGbi nGj 

Zij we±`yi Zyjbvq evZvmcƒYÆ ey`eyG`i c†Ó¤Uvb Kg nq| ‰i 

gƒj KviY nGjv, ZiGji ˆÞGò ‰KwUgvò eKÌZj nGjI 

ey`eyG`i ˆÞGò (evqyi msÕ·GkÆ iGqGQ) ‰i…c eKÌZj `yBwU| 
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mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  ‰K wgUvi `xNÆ ‰KwU ZvGii eÅvm 1cm| ‰i Š`NÆÅ eivei 
‰KwU ej cÉGqvM Kivq eÅvm 0.01 mm nËvm cvq ‰es Š`NÆÅ 
1cm e†w«¬ cvq| ZvGii Dcv`vGbi cqmGbi AbycvZ wbYÆq 
KGiv| 

N  cqmGbi AbycvGZi MvwYwZK eÅvLÅv `vI| 

cÉk²18 2mm eÅvmvaÆ wewkÓ¡ ˆMvjvKvi cÉÕ©GœQG`i ‰es 
7m Š`GNÆÅi BÕ·vGZi ‰KwU ZviGK `†p AeÕ©vb nGZ SzwjGq 
Aci cÉvG¯¦ 1400g fGii ‰KwU BU mshyÚ Kiv nGjv|  

 wkLbdj: 4 

K. AvqZb cxob KvGK eGj? 1 
L. Av¯¦tAvYweK ej ejGZ Kx ˆevSvq? 2 
M. ZviwUi Dci cxob KZ nGe? 3 
N. BÕ·vGZi Bqs ‰i àYvsK 2  1011Nm–2 nGj, BU 

SzjvGbvi dGj BÕ·vGZi ZviwUi Š`NÆÅ KZàY nGjv@ 
weGkÏlY KGiv| 4 

18 bs cÉGk²i Dîi 

K  AvqZb weK‡wZ NUvevi RbÅ ˆh cxob cÉGqvM KiGZ nq 
ZGe AvqZb cxob eGj| 

L  c`vG^Æi AYyàGjv ciÕ·Gii cÉwZ AvKlÆY ej cÉGqvM KGi| 
KvGRB ZvG`i gaÅeZxÆ Av¯¦tAvYweK Õ©vb ^vKv mGî½I Zviv 
ciÕ·i nGZ wewœQ®² nGq cGo bv| ‰ AvKlÆY ejGKB 
Av¯¦tAvYweK ej eGj| KwVb c`vG Æ̂i AYyàGjvi gGaÅ 
Av¯¦tAvYweK ej AZÅ¯¦ ˆewk wK¯§ Zij c`vG Æ̂i ˆejvq ‰ ej 
ZzjbvgƒjKfvGe AGbK Kg| dGj Zij c`vG^Æi ˆKvGbv wbw Æ̀Ó¡ 
AvKvi ^vGK bv| evqexq c`vG^Æi Av¯¦tAvYweK ej AwZ 
bMYÅ| ZvB evqexq c`vG Æ̂i AvKvi ev AvqZb wKQyB ˆbB| ‰ 
Av¯¦tAvYweK ejGKB wÕ©wZÕ©vcK ej ejv nq| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  0.4 cm eÅvm wewkÓ¡ ‰KwU ZvGi 25 kg ‰i ‰KwU eÕ§ 
SzwjGq ˆ`qv nGjv| ZvGii 1 m Š`NÅÆ e†w«¬ ˆcGq 1.02 m 
nGjv| ZvGii weK‡wZ, cxob I Bqs àYvGâi gvb ˆei KGiv| 

N  6 m `xNÆ ‰es 1mm2 cÉÕ©GœQG`i ˆÞòdj wewkÓ¡ ‰KwU 
Lvov ZvGii cÉvG¯¦ 20 kg ‰i ‰KwU fi SzwjGq ˆ`qv nGjv| 
ZvGii Dcv`vGbi Bqs àYvâ 2.35  1011 Nm2 nGj ZviwU 
KZUzKz e†w«¬ cvGe? 

cÉk²19 cvi` ‰Kgvò Zij avZz| ‰K cvGò iwÞZ 1000cc 
cviG`i Dci 4.5  107Nm2 Pvc cÉhyÚ nGjv| AÅvjywgwbqvGgi 
7m `xNÆ ‰es 0.1cm2 cÉÕ©GœQ` wewkÓ¡ ‰KwU ZvGi, cviG` 
cÉhyÚ PvGci mgcwigvY cxob cÉhyÚ nGjv| DGÍÏLÅ, 
AÅvjywgwbqvGgi RbÅ, Y = 2.6  1011Nm2|  wkLbdj: 7 

K. Aby‹`NÆÅ cxob Kx? 1 

L. AÅvjywgwbqvGgi `†pZv àYvâ 2.6 1010 Nm2 ‰i A^Æ 
Kx? 2 

M. cviG`i AvqZb àYvsK 2.5  1010Nm2 nGj, DóxcGK 
DwÍÏwLZ cvGòi cvi` KZUzKz msKzwPZ nGe? 3 

N. wm.wR. ‰m. ‰KK Abyhvqx cviG`i msGKvPGbi ˆPGq 
ZvGii cÉmviGYi mvswLÅK gvb KZàY nGe weGkÏlY 
KGiv| 4 

19 bs cÉGk²i Dîi 

K  Aby‹`NÆÅ weK‡wZ m†wÓ¡i RGbÅ eÕ§i ‰KK ˆÞòdGji Ici 
ˆh ej cÉGqvM KiGZ nq ZvGK Aby‹`NÆÅ cxob eGj| 

L  AÅvjywgwbqvGgi `†pZvi àYvâ  2.6  1010 Nm–2 ejGZ 
eySvq, ‰KwU AÅvjywgwbqvg NbGKi AvK‡wZ cwieZÆb KGi 1 

ˆiwWqvb eÅeZÆb ˆKvY Drc®² KiGZ H NbGKi c†GÓ¤i cÉwZ 
eMÆwgUvi ˆÞòdGji Dci 2.6  1010 N Avbyf„wgK ej cÉGqvM 
KiGZ nGe| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 
RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  5  107 Nm–2 PvGc 1000 cc cvi` KZUzKz msKzwPZ nGe 
? cviG`i AvqZb àYvâ 2.5  1010 Nm–2. 

N  2m ‹`GNÆÅi I 6  10–4 m eÅvGmi ‰KwU BÕ·vGZi ZvGii 
‰K cÉv¯¦ QvG` ˆeuGa Aci cÉvG¯¦ 10 kg fi SzjvGj ZviwUi 
Š`NÆÅ KZUzKz e†w«¬ cvGe ? [Y = 2.2  1011 Nm–2] 

cÉk²20 Awji fi 40kg| ˆm 3m KGi jÁ¼v PviwU µÏvwÕ¡GKi 
myZv w`Gq ŠZix ˆ`vjbvq emGZ wMGq ˆ`Lj cÉwZwU myZv 7cm 
jÁ¼v nGœQ hvGZ `yjGZ Amyweav nGœQ| myZvi RvqMvq 0.10 cm 
eÅvGmi mg‹`GNÆÅi PviwU Zvi wbGj cÉwZwU Zvi gvò 3mm jÁ¼v 
nGœQ hvGZ ỳjGZ Amyweav nGœQ bv| Awji fi PviwU ZvGi 
mgvbfvGe fvM nGq Uvb m†wÓ¡ KiGQ| Zvi I µÏvwÕ¡GKi myZvi 
eÅvm ‰KB wQj|  

 wkLbdj: 4 I 7 

K. Amn ej KvGK eGj?  1 
L. cxob ejGZ Kx ˆevS ?  2 
M. H ZvGii Dcv`vGbi Bqs ‰i àYvâ KZ?  3 
N. myZv I ZvGii gGaÅ ˆKvbwU ˆewk wÕ©wZÕ©vcK wQj? 

ˆZvgvi gZvgZ eÅvLÅv Ki|  4 
20 bs cÉGk²i Dîi 

K  meÆvGcÞv Kg ˆh fvGii ev IRGbi wKÌqvi dGj ˆKvGbv eÕ¦y 
wQGo ev ˆfGã hvq ZvGK H eÕ¦yi Amn ej eGj|  

L  evwni ˆ^GK ej cÉGqvGMi dGj ˆKvGbv eÕ¦zi AvKvi ev 
AvK‡wZi cwieZÆb NUGj wÕ©wZÕ©vcKZvi RGbÅ cÉhyÚ eGji 
wei‚G«¬ eÕ¦zi wfZi nGZ ‰KwU eGji D«¿e nq| eÕ¦zi cÉwZ ‰KK 
ˆÞòdGji Dci D«¿ƒZ cÉwZGivaKvix ‰ eGji gvbGK cxob eGj| 
gGb Kwi, A ˆÞòdj wewkÓ¡ ˆKvGbv ZGji Dci jÁ¼fvGe 
wKÌqvkxj ej F| 

  cxob = 
A

F
 



12 cvGéix m†Rbkxj c`v^Æweævb cÉ^g cò  ‰Kv`k-«¼v`k ˆkÉwY 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  0.01 eMÆ ˆmw´ŸwgUvi cÉÕ©GœQG`i ˆÞòdj wewkÓ¡ ‰KwU 

BÕ·vGZi ZvGi 20 kg fi SzjvGbv AeÕ©vq ZvGii Š`NÆÅ 6m 

nq| fiwU AcmviY KiGj ZviwUi Š`NÆÅ 5.995 m. BÕ·vGZi 

Bqs-‰i àYvâ KZ? 

N  myZvi ˆPGq avZe ZvGii wÕ©wZÕ©vcKZv ˆewk eÅvLÅv Ki| 

cÉk²21 cuvP eQGii ‰KwU wk÷GK Zvi evev cyKzGi muvZvi 

wkLvGœQb| wk÷wU Abyf„wgK fvGe ˆfGm ^vKv wkGL ˆMGQ| 

wk÷wUGK Zvi evev wKQyÞY cici nvZ aGi wKQyUv MfxGi 

wbGq wMGq Abykxjb KivGœQb| wk÷wUi DœPZv 1.0m|  

 wkLbdj: 12 I 13 

K. AwÕ©wZÕ©vcK eÕ¦y KvGK eGj? 1 

L. cvwbi c†Ó¤Uvb 72  10–3 N/m ejGZ Kx eySvq? 2 

M. DóxcGK DwÍÏwLZ wk÷wUGK Abyf„wgK eivei ˆUGb 

wbGZ Zvi evevGK ˆgvU 0.1456 N ej cÉGqvM KiGZ 

nq| cyKziwUi cvwbi c†Ó¤Uvb wbYÆq Ki| 3 

N. wk÷wUi evev c`v^ÆweævGbi wkÞK| Zuvi cÉGqvMK‡Z 

ejGK, cvwbi AYymgƒGni cviÕ·wiK AvKlÆY ej «¼viv 

eÅvLÅv KiGZ AvMÉnx| wZwb ˆhme mÁ¿veÅ hywÚ w`GZ 

cvGib, ˆmàGjv DGÍÏL Ki| 4 

21 bs cÉGk²i Dîi 

K  weK‡wZKvix ej AcmviGYi dGj hw` eÕ¦yi AeÕ©vi 

cybtcÉvwµ¦ bv NGU Zv| ZvGK bgbxqZv AwÕ©wZÕ©vcK eÕ¦y ejv 

nq| 

L  cvwbi c†Ó¤UvGbi gvb I ‰i A^Æ: cvwbi c†Ó¤UvGbi gvb 72 

 103Nm1| cvwbi c†Ó¤Uvb 72  103Nm1 ejGZ ˆevSvq 

cvwb c†GÓ¤ 1m jÁ¼v ‰KwU ˆiLv KÍ̧bv KiGj H ˆiLvi mvG^ 

jÁ¼fvGe ‰es c†GÓ¤i Õ·kÆK i…Gc ˆiLvi Dfq cvGk 72  

103N ej wKÌqv KGi| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  cvwbi DcwiZGj ivLv 0.75m `xNÆ ‰K Lí Abyf„wgKfvGe 
ivLv ZviGK Abyf„wgKfvGe ˆUGb wbGZ 5.45  102N eGji 
cÉGqvRb nq| cvwbi c†Ó¤Uvb KZ? 

N  c†Ó¤UvGbi AvYweK gZev` eÅvLÅv KGiv| 
 

 AbykxjGbi RbÅ AviI cÉk²² 

cÉk²22 ‰KB Š`NÆÅ I cÉÕ©GœQG`i ˆÞòdj wewkÓ¡ ‰KwU 
BÕ·vZ ‰es ‰KwU ivevGii ZvGii cÉwZwUGZ 5kg fi SzjvGj 
BÕ·vZ ‰i ˆPGq ivevi 4 àY ˆewk e†w«¬ cvq| BÕ·vGZi Bqs 
‰i àYvâ Y = 2  1011Nm–2.  wkLbdj: 6 

K. Bqs ‰i àYvâ Kx? 1 
L. cqmGbi AbycvZ 0.2 ejGZ Kx eyS? 2 
M. BÕ·vGZi Š`NÆÅ 5% e†w«¬ KiGj cxob KZ nGe? 3 
N. Zvi `ywUi gGaÅ ˆKvbwU ˆewk wÕ©wZÕ©vcK? MvwYwZK 

weGkÏlY Ki| 4 

cÉk²23 2.5  10–7m eÅvmvGaÆi `ywU cvwb we±`yGK ‰KwòZ 
KGi Z‡Zxq ‰KwU cvwb we± ỳGZ cwiYZ Kiv nGjv| DGÍÏLÅ, 
cvwbi c†Ó¤Uvb 0.074Nm–1|  wkLbdj: 13 

K. msmwÚ eGji AvYweK cvÍÏvi ‰KK Kx? 1 
L. c†Ó¤UvGbi ‰KK I gvòv wbYÆq KGiv| 2 
M. cvwb we±`y«¼Gqi ‰KòxKiGY wbMÆZ kwÚ KZ nGe? 3 
N. DóxcK gGZ, cvwb we± ỳi Zvcgvòvi ˆKvGbv cwieZÆb 

nGe Kx @ MvwYwZK weGkÏlY mnKvGi gZvgZ `vI| 4 

cÉk²24 ‰KwU ˆMvjvKvi ˆZGji ˆduvUvi NbZ½ 850kgm–3 I 
eÅvmvaÆ 10–4m| 6  103kgm–3 NbGZ½i ‰es 2mm eÅvmvGaÆi 
‰KwU avZe ˆMvjK coGQ| ˆZGji ˆduvUvwUi mv± ỀZvsK 1.7  

10–5Nsm–2|  wkLbdj: 9 I 14 

K. c†Ó¤kwÚi ‰KK Kx? 1 
L. Õ·kÆ ˆKvY ejGZ Kx ˆevS ? 2 
M. DóxcGK DwÍÏwLZ, ˆMvjKwUi P„ov¯¦ MwZGeM wbYÆq 

KGiv| 3 
N. ˆZGji mv±`ÊZvRwbZ ej KZ nGZ cvGi@ weGkÏlY 

KGiv| 4 

  


